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CALENDAR

Oral Presentations
MONDAY, OCTOBER 22, 2001

GENERAL PROGRAM PRIZE PAPERS

11:25 AM O-1 Vascular Endothelial Growth Factor 121
and 164 (VEGF-121 and VEGF-164) Iso-
forms Increase Vascular Permeability
(VP) in Hyperstimulated Rats That Is Pre-
vented by Blocking the VEGF Receptor-2
(VEGFR-2). R. Gómez, C. Simo´n, J. Re-
mohi, A. Pellicer

11:40 AM O-2 Recombinant Human TNF Binding Pro-
tein-1 (r-hTBP-1) Inhibits the Develop-
ment of Endometriosis in Baboons: A
Prospective, Randomized, Placebo- and
Drug-Controlled Study. T.M. D’Hooghe,
S. Cuneo, N. Nugent, D. Chai, F. Deer, J.
Mwenda

ASSISTED REPRODUCTIVE TECHNOLOGY:
CLINICAL ART

2:00 PM O-3 Ultrasonographic Observation of the Di-
rection of Embryo Droplet Displacement
by Uterine Contractions (UC) at the Time
of Embryo Transfer (ET) May Predict the
Pregnancy Outcome. H.B. Zeyneloglu,
H.E. Duran, V. Baltaci, S.A. Batioglu

2:15 PM O-4 4000 Cases of Intrafallopian Transfer of
Ova Immediately after Intracytoplasmic
Sperm Injection (RAPID ICSI-ZIFT) for
Treatment of Severe Male Factor Infer-
tility. H. Sahebkashaf, A. Aleyassin, H.
Saidi, N. Ghalavand, H. Ghavami Adel, S.
Sahebkashaf

2:30 PM O-5 Imaging Living, Human MII Oocytes
With the Polscope Reveals a High Propor-
tion of Abnormal Meiotic Spindles. W.
Wang, B. Cao, L. Meng, R.J. Hackett,
D.L. Keefe

2:45 PM O-6 Identification of Metaphase II Spindle in
Living Human Oocytes Using Pol-Scope
Enables the Prediction of Embryonic De-
velopmental Competence after ICSI.
J.H. Moon, C.S. Hyun, W.Y. Son, S.W. Lee,
S.H. Yoon, J.H. Lim

3:00 PM O-7 Clinical Use of a Pronuclear Stage Scoring
System Following Conventional In-Vitro
Fertilization. Y. Xu, Z. Guanglun

3:45 PM O-8 A Randomized Controlled Study Compar-
ing Human Embryo Growth in Sequential
Blastocyst Media With or Without Vero
Cell Coculture. B. Shapiro, K. Richter, D.
Harris, S. Daneshmand

4:00 PM O-9 The Dynamics of Mitochondrial Distribu-
tion in Mammalian Oocytes During Mei-
otic Maturation In Vivo or In Vitro. M.
Kaneko, T. Takeuchi, L.L. Veeck, Z. Rosen-
waks, G.D. Palermo

4:15 PM O-10 A Randomized Prospective Study on Blas-
tocyst versus Day 2-3 Embryo Transfer.
J. Levron, D. Bider, A. Shulman, Y. Rabi-
novichi, D. Seidman, J. Dor

4:30 PM O-11 Accuracy of Day Three Criteria for Se-
lecting the Best Embryos. A.A. Milki,
M.D. Hinckley, J. Gebhardt, D. Dasig,
L.M. Westphal, B. Behr

4:45 PM O-12 The Integration of Blastocyst Transfer for
All Patients. J. Wilson, K. Hartke, M.
Kiehl, J. Rodgers, C. Brabec, R. Lyles

ASSISTED REPRODUCTIVE TECHYNOLOGY:
LAB ISSUES

2:00 PM O-13 Improved Post-Thawed Preimplantation
Development After Vitrification Using
Taxol™, a Cytoskeleton Stabilizer.
S.E. Park, H.M. Chung, J.M. Lim, T.K. Yoon,
E.A. Park, K.Y. Cha

2:15 PM O-14 Effects of Cytoplasmic Transfer on Em-
bryo Viability Are Post-Genomic. J.A. Bar-
ritt, G. Tomkin, D.B. Sable, J. Cohen

2:30 PM O-15 The Supplementation of Granulocyte-
Macrophage Colony-Stimulating Factor
(GM-CSF) in Culture Medium Improves
the Pregnancy Rate in Human ART Pro-
grams. D. Kim, M. Kim, H. Kang, H. Lee,
W. Park, H. Kwon

2:45 PM O-16 The Absence of a Polarized Granular
Area in the Cortical Region of the Human
Oocyte and Reduced Implantation.
G.J. Garrisi, G. Tomkin, J. Cohen

3:00 PM O-17 The Effect of Polar Body (PB) Morphol-
ogy on Embryo Quality, Implantation,
and Pregnancy Rates. B. Balaban, B. Ur-
man, A. Isiklar, C. Alatas, S. Aksoy, R.
Mercan

3:45 PM O-18 Sperm-Zona Pellucida Binding Is Depen-
dent on the Use of GnRH Agonist or
GnRH Antagonist. A. Schröder, M. Lud-
wig, B. Schöpper, S. Al-Hasani, K. Diedrich

4:00 PM O-19 Does Time Between Hyaluronidase Expo-
sure and Intracytoplasmic Sperm Injec-
tion (ICSI) Influence Pregnancy Rate?
D.E. Travassos, J. Park, N. Zaninovic,
L.L. Veeck

4:15 PM O-20 Blastocyst Expansion, Inner Cell Mass
(ICM) Formation, and Trophectoderm
(TM) Quality: Is One More Important for
Implantation? N. Zaninovic, R. Berrios,
R.N. Clarke, R. Bodine, Z. Ye, L.L. Veeck
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4:30 PM O-21 Multiple Rearrangements of Mitochon-
drial DNA and Defective Oxidative Phos-
phorylation Gene Expression in Unfertil-
ized Human Oocytes. R. Hsieh, N. Tsai, H.
Au, S. Chang, Y. Cheng, C. Tzeng

4:45 PM O-22 Live Births after ICSI with Cryopreserved
Testicular Sperm Subjected to Motility En-
hancement. T.S. Thomas, S.S. Howards,
B.G. Bateman

ASSISTED REPRODUCTIVE TECHNOLOGY:
MALE FACTOR

2:00 PM O-23 Successful Formation of Moving Sperma-
tozoa Following the In Vitro Co-Culture
of Round Spermatids With Vero Cells. A.
Tanaka, I. Tanaka, M. Nagayoshi, S. Awata,
Y. Mawatari, H. Kusunoki

2:15 PM O-24 Diagnostic and Prognostic Value of Mea-
surement of Reactive Oxygen Species in
Neat Semen. R.A. Saleh, N. Esfandiari,
R.K. Sharma, D.R. Nelson, A.J. Thomas, A.
Agarwal

2:30 PM O-25 The Impact of Severe Oligospermia on
Blastocyst Formation in IVF-ICSI. A.
Adler, C. McCaffrey, L. Lu, N. Noyes, J.
Grifo, L. Krey

2:45 PM O-26 Spontaneous Pregnancy in Couples With
Very Severe Oligospermia (<0.5x106

Sperm): Implications for Transmission of
Y Chromosome Deletions. S.J. Silber

3:00 PM O-27 Is Serum Inhibin B a Reliable Marker of the
Presence of Testicular Spermatozoa in Pa-
tients With Non-Obstructive Azoospermia?
S. Brugo-Olmedo, S. De Vincentiis,J.C. Ca-
lamera, F. Urrutia, F. Nodar, A.A. Acosta

3:45 PM O-28 The Effect of Cryopreservation on Epidid-
ymal and Testicular Sperm Following
Surgical Sperm Retrieval. S.J. Wood, S.
Lace, V. Sephton, K. Schnauffer, C. Kings-
land, I.D. Lewis-Jones

4:00 PM O-29 Application of ELISA-PCR to Detect Nu-
merous Samples of Y-Chromosome Mi-
crodeletion. S. Cho, S. Lee, S. Lee, J. Park,
C. Chung, K. Cha

4:15 PM O-30 The Completion of Meiosis in Human Pri-
mary Spermatocyte Through In Vitro Co-
Culture With Vero Cells. A. Tanaka, I.
Tanaka, M. Nagayoshi, S. Awata, Y. Mawa-
tari, H. Kusunoki

4:30 PM O-31 Cleavage Stage Versus Blastocyst Trans-
fer in ICSI Cycles of Azoospermic Cou-
ples. B. Urman, B. Balaban, C. Alatas, S.
Aksoy, A. Isiklar

4:45 PM O-32 Microdeletions in the Y Chromosome and
Recurrent Reproductive Loss. J.M. Nani,

J.G. Brasch, R. Summers, R.S. Springer, R.
Jeyendran

ASSISTED REPRODUCTIVE TECHNOLOGY:
OUTCOME STUDIES

2:00 PM O-33 High Order Multiple Gestations (HOM)
Are Significantly Reduced by the Imple-
mentation of Extended Culture System
and Blastocyst Transfer (BT) in an ART
Program. J.L. McKeeby, M.P. Leondires,
J.H. Segars, L.A. Scott, R.J. Alvero,
B.T. Miller

2:15 PM O-34 A Prospective Controlled Study of Karyo-
typing for 430 Consecutive ICSI Babies.
M. Aboulghar, H. Aboulghar, R. Mansour,
G. Serour, Y. Amin, H. El-Inany

2:30 PM O-35 Pregnancy and Birth Following ICSI: A
Prospective, Controlled Multicentric Ger-
man Trial. M. Ludwig, A. Quei�er-Luft, A.
Katalinic, T. German, ICSI follow Up Study
Group

2:45 PM O-36 MicroSort� Separation of X- and Y-Chro-
mosome Bearing Sperm: Ongoing Clinical
Trial Results After Intrauterine Insemina-
tion (IUI), In-Vitro Fertilization (IVF),
and Intracytoplasmic Sperm Injection
(ICSI). E.F. Fugger, K. Keyvanfar, R. Mat-
ken, G.L. Harton, H.J. Stern, K.L. Blauer

3:00 PM 0-37 Confirmation That Limiting the Number
of Transferred Embryos to 2 in an Un-
selected Population of Patients Under Age
35 Minimizes High-Order Multiples With-
out Significantly Impacting Success Rates.
V.C. Karande, C. Zaloudek, D. Hazlett, M.
Vietzke, N. Gleicher

3:45 PM O-38 Use of Semen Quality Scores in Advising
Patients With Male Factor Infertility Con-
sidering Intrauterine Insemination.
M.A. Bedaiwy, T. AL-Hussaini, M.S. Mo-
hamed, A.M. Abdel-Aleem, D.R. Nelson, A.
Agarwal

4:00 PM O-39 A Retrospective Analysis: The Examina-
tion of a Potential Relationship Between
Particulate (P) and Volatile Organic
Compound (VOC) Levels in a Class 100
IVF Laboratory Cleanroom (CR) and
Specific Parameters of Embryogenesis
and Rates of Implantation (IR).
K.C. Worrilow, H.T. Huynh, J.B. Gwozdz-
iewicz, W.A. Schillings, A.J. Peters

4:15 PM O-40 Embryo Characteristics and the Outcome
of Day 3 Embryo Transfer Related to Pro-
nuclear Morphology (PNM) in Ejaculate
ICSI Cycles. B. Balaban, B. Urman, A.
Isiklar, S. Aksoy, A. Mumcu, A. Nuhoglu

ii Abstracts Vol. 76, No. 3, Suppl. 1, September 2001



4:30 PM O-41 Evaluation of Sperm Chromatin Damage
With Two Routine Sperm Processing Pro-
cedures Used for Assisted Reproduction.
A.M. Mahran, R.K. Sharma, N. Essa, E. Ab-
del-Maguid, A.J. Thomas, A. Agarwal

4:45 PM O-42 A Physiological Replacement for Polyvi-
nylpyrrolidone (PVP) in Assisted Repro-
ductive Technology. Y. Barak, Y. Menezo,
A. Veiga, K. Elder

CONTRACEPTION SPECIAL INTEREST GROUP

2:00 PM O-43 In Vitro Exposure to Inhibitors of Phospho-
diesterase (PDE) 3, but Not PDE 4, Pre-
vent Spontaneous Resumption of Meiosis
in Rhesus Macaque Oocytes. J.T. Jensen,
K. Schwinof, M. Zelinski-Wooten, M. Conti,
L.V. DePaolo, R.L. Stouffer.

2:15 PM O-44 Lack of Subchronic and Reproductive
Toxicity of Intravaginal Gel Formulations
of Spermicidal Vanadocenes in a 13-Week
Study in B6C3F1 and CD-1 Mice.
O.J. D’Cruz, F.M. Uckun

2:30 PM O-45 Spermicides Containing Nonoxynol-9
Placed in the Vaginal Canal Migrate to
the Upper Female Reproductive Tract.
K.T. Barnhart, E. Pretorius, A. Stoplen, D.
Malamud

2:45 PM O-46 Posture Influences Vaginal Gel Distribu-
tions in Women: In Vivo Studies.
D.F. Katz, G.M. Couchman, S.L. Driscoll,
M.H. Henderson, J.J. Peters, D.K. Walmer

3:00 PM O-47 Posture Influences Vaginal Gel Distribu-
tions in Women: Theoretical Models and
In Vitro Simulations of Gravitational
Flows. S.L. Driscoll, D.F. Katz

3:45 PM O-48 Integrated Summary of Contraceptive Ef-
ficacy With the ORTHO EVRA™/
EVRA™ Transdermal System. M. Zie-
man, J. Guillebaud, E. Weisberg, G.
Shangold, A. Fisher, G. Creasy

4:00 PM O-49 Integrated Summary of ORTHO
EVRA™/EVRA™ Contraceptive Patch
Adhesion in Varied Climates and Condi-
tions. H. Zacur, B. Hedon, D. Mansour, G.
Shangold, A. Fisher, G. Creasy

4:15 PM O-50 An Integrated Assessment of Patient
Compliance With a Weekly Contraceptive
Patch (ORTHO EVRA™/EVRA™). D.
Archer, A. Bigrigg, G. Smallwood, G.
Shangold, G. Creasy, A. Fisher

4:30 PM O-51 Continuous Combined Oral Contracep-
tives: Results of a Randomized Controlled
Trial. M.P. Steinkampf, K. Traynor, L.
Love, K.R. Hammond

4:45 PM O-52 A Novel Oral Contraceptive Initiation
Method: Assessment of Bleeding Patterns.

C.L. Westhoff, C. Morroni, J. Kerns, P.
Aikins-Murphy

IMAGING IN REPRODUCTIVE MEDICINE SPECIAL
INTEREST GROUP

2:00 PM O-53 The Use of Transvaginal Ultrasonogra-
phy, Sonohysterography, and Endome-
trial Biopsy as a Diagnostic Tool in the
Evaluation of Abnormal Uterine Bleeding.
M.B. Porter, E. Strates, J. Brumstead

2:15 PM O-54 Endometrial Color and Power-Doppler
Sonographic Evaluation for Prediction of
Pregnancy After In-Vitro Fertilization
and Embryo Transfer. A. Vimercati, G.
Loverro, P. Greco, R. Depalo, L. Mei, L.
Selvaggi

2:30 PM O-55 Measuring the Utero-Cervical Angle Prior
to Embryo Transfer: A Prospective Con-
trolled Study. H.N. Sallam, A.A. Agameya,
A. Sallam, F. Ezzeldin

2:45 PM O-56 The Role of Sonohysterography in the
Preoperative Evaluation of Symptomatic
Myomas. M.D. Keltz, D. Grieco

3:00 PM O-57 Sonohysterography (SHG) Is More Sensi-
tive than Hysterosalpingography (HSG) in
the Detection of Intracavitary Abnormal-
ities. M.B. Porter, E. Strates, J.R. Brumsted

3:45 PM O-58 A Prospective Randomized Comparison of
the Wallace Catheter and the Cook Echo-
Tip Catheter During Ultrasound-Guided
Embryo Transfer (ET). V.C. Karande, C.
Zaloudek, M. Vietzke, D. Hazlett, N.
Gleicher

4:00 PM O-59 Tissue Engineering of Human Endome-
trial Cells Using a Biodegradable Poly-
mer. H. Liu, C.A. Mele, A. Alpert, Z.
Rosenwaks

4:15 PM O-60 The Effect of Age on the Uterus—Three-
Dimensional Study of Endometrial and
Uterine Volumes of Infertile Women. E.
Zohav, S. Segal, S. Meltzer, O. Segal, I.
Tur-kaspa

4:30 PM O-61 Three-Dimensional Endometrial and
Uterine Volumes Changes During Induction
of Ovulation for IVF - GnRH Antagonist vs.
GnRH Agonist Protocols. I. Tur-Kaspa, E.
Zohav, O. Segal, S. Meltzer, S. Segal

4:45 PM O-62 Three-Dimensional Ultrasound Measure-
ment of Endometrial Volume as a Predictor
of Pituitary Down-Regulation in an IVF
Program. C. Sylvestre, T.J. Child, S.L. Tan

MENTAL HEALTH PROFESSIONAL GROUP

2:00 PM O-63 Outcome of a Cohort of Anonymous Oo-
cyte Donor Applicants and Predictors of
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Voluntary Withdrawal. K.A. Weiss, R.
Mangieri, L.S. Josephs, I.N. Cholst

2:15 PM O-64 Couples’ Attitudes Regarding Embryo
Disposition After In Vitro Fertilization
(IVF). S.C. Klock, S. Sheinin, R. Kazer

MHPG Prize Paper

2:30 PM O-65 Examining the Congruence Between Cou-
ples’ Infertility-Related Stress and Its Re-
lationship to Depression and Marital Ad-
justment in Infertile Men and Women.
B.D. Peterson, C.R. Newton, K.H. Rosen

2:45 PM O-66 A Study of Pre-Menopausal Sexual Satis-
faction and Other Factors Contributing to
Positive or Negative Expectations of Tra-
versing Natural Menopause. J.R. Gerber

3:00 PM O-67 When the Internet Is Your Only Outlet
for Talking about Infertility. Y.M. Ep-
stein, H.S. Rosenberg, N.P. Hemenway,
T.V. Grant

3:45 PM O-68 A Comparison of Oocyte Donors and
Gestational Carrier/Surrogate Attitudes
Towards Third Party Reproduction.
A.M. Braverman, S.L. Corson

4:00 PM O-69 Embryo Donation: Attitudes to Donation
Procedures and Factors Predicting Will-
ingness to Donate. C.R. Newton, A. Mc-
Dermid, F. Tekpetey, I. Tummon

4:15 PM O-70 Sexual Dysfunction in Men Undergoing
Fertility Evaluation. G. Ranga, R.A. Saleh,
A. Agarwal

4:30 PM O-71 Sexual Satisfaction and Functioning in Pa-
tients Seeking Infertility Treatment.
J.E. Norten, E.A. Schilling, G.M. Couch-
man, D.K. Walmer

4:45 PM O-72 Psychological Profile of and Emotional
Responses to Pregnancy Among Couples
Who Have Conceived After In Vitro Fer-
tilization. A. Hjelmstedt, A. Widstro¨m, H.
Wramsby, A. Matthiesen, A. Collins

NURSES IN REPRODUCTIVE MEDICINE PROFESSIONAL
GROUP

2:00 PM O-73 The Influence of Obesity, Androgenism,
and Fertility Status on the Psychosocial
Health and Wellbeing of Women With
Polycystic Ovary Syndrome. J.G. McCook

2:15 PM O-74 Time From Cancer Diagnosis to Embryo
Cryopreservation in Patients Wishing
to Preserve Childbearing Potential.
J.R. Gardella, E.S. Ginsburg

2:30 PM O-75 Perceptions of Infertility Treatment: Re-
sults of an Internet Survey. K.R. Ham-
mond, M.P. Steinkampf, P. Mendell

2:45 PM O-76 What Women Want: Women’s Attitudes
Toward Third Party Reproduction and
the Nature/Nurture Debate. A.M. Braver-
man, M.E. English, S.L. Corson

3:00 PM O-77 A Research Based Practice Change: Out-
come Evaluation After Altering the Start
Date of Clomiphene Citrate (CC) in Con-
trolled Ovulation Induction (COI) Cycles.
S.D. Scharnowski, S.E. Alexander

3:45 PM O-78 Urinary Versus Recombinant FSH Ad-
ministration in a Combined FSH/HMG
IVF Protocol: A Retrospective Controlled
Trial. K.R. Hammond, M.P. Steinkampf

4:00 PM O-79 Incidence of Dyslipidemia and Hyperinsu-
linemia in Women Diagnosed With Polycys-
tic Ovary Syndrome (PCOS). S.D. Schar-
nowski, D. Minjarez

4:15 PM O-80 The Influence of Ethnicity on the Re-
ported Levels of Stress Among an In Vitro
Fertilization (IVF) Population. S.J. Wil-
son, S.K. Sehdeve, A.P. Cheung

4:30 PM O-81 Antral Follicle Count and Ovarian Vol-
ume May Be Used to Predict Whether
Donors Should Be Used for Split Cycles.
B. Lambert, G. Patton, C. Benjamin, R.
Kaufmann

4:45 PM O-82 Is It Reasonable to Convert Cancelled IVF
Cycles to IUI Cycles? M. Vietzke, L. Li-
chtenwalner, V.C. Karande

REPRODUCTIVE BIOLOGY PROFESSIONAL GROUP

2:00 PM O-83 Production of Neurons From Stem Cells
Derived From Parthenogenetic Mouse
Embryos. Y. Feng, J.L. Hall

2:15 PM O-84 Development of Mature, Preovulatory
Follicles Is an Angiogenesis Dependent
Process. R.C. Zimmermann, T. Hartman,
S.M. Kavic, P. Bohlen, M.V. Sauer,
J.K. Kitajewski

2:30 PM O-85 Nuclear Transfer Can Accelerate Nuclear
Maturation of Immature Mouse Oocytes
Derived From Preantral Follicles. H. Liu,
Z. He, Z. Rosenwaks

2:45 PM O-86 Localization of Calcium Binding Proteins
and Calcium Release Receptor Channels
in Human Oocytes, Fertilized Eggs, and
Preimplantation Embryos. H. Balakier, E.
Dziak, A. Sojecki, C.L. Librach, M. Micha-
lak, M. Opas

3:00 PM O-87 Stage-Specific Expression of Embryonic
Antigens SSEA-1, SSEA-3, and SSEA-4
on Human Conceptuses Using Vital Stain-
ing. N. Zaninovic, L.L. Veeck, Z. Rosen-
waks
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3:45 PM O-88 MtDNA Expansion Does Not Occur in the
Preimplantation Embryo Before or After
Genomic Activation. J.A. Barritt, M.
Kokot, G. Tomkin, J. Cohen, C.A. Brenner

4:00 PM O-89 Time Course of Follicular Development
After Bovine Ovarian Tissue Transplan-
tation in NOD SCID Mice. H.J. Hernan-
dez-Fonseca, P. Bosch, S. Sirisathien,
J.D. Wininger, J.B. Massey, B.G. Brackett

4:15 PM O-90 Differential Expression of Mucins in
Mouse Oviduct and Uterus. J. Jun, C.
Kim, C. Perez-Villabona, G. Gerton

4:30 PM O-91 A Second Form of Gonadotropin-Releas-
ing Hormone (GnRH II) Activates the
MMPs/TIMP-1 Cascade in Human Decid-
ual Cells In Vitro. C.S. Chou, Sr.,
C.D. MaCcalman, P.C. Leung

4:45 PM O-92 Insulin and Insulin-like Growth Factors
(IGFs) Promote Vascular Endothelial
Growth Factor (VEGF) Secretion by Ma-
caque Granulosa Cells From Preovulatory
Follicles. J.C. Martinez-Chequer, T.A. Mol-
skness, T.M. Hazzard, P.E. Patton,
R.L. Stouffer

REPRODUCTIVE ENDOCRINOLOGY

2:00 PM O-93 Effect of LHRH Agonist on Intra-Ovarian
Inhibin/Activin Subunits in Rhesus Mon-
keys. K.M. Ataya, L. Rao

2:15 PM O-94 Co-Administration of Metformin During
Recombinant Follicle Stimulating Hor-
mone (Recombinant FSH) Treatment Us-
ing the Low-Dose Step-Up Protocol in Pa-
tients With Clomiphene Citrate Resistant
Polycystic Ovary Syndrome (PCOS): A
Prospective Randomized Trial. H. Yarali,
B.O. Yýldýz, A. Demirol, H.B. Zeyneloglu,
N. Yigit, O. Bukulmez

2:30 PM O-95 The Use of Rosiglitazone in Ovulation In-
duction in Clomiphene-Resistant Obese
Women With Polycystic Ovary Syn-
drome. G.S. Ghazeeri, D. Haas, R.W. Ke,
L.J. Barker, W.H. Kutteh

2:45 PM O-96 Inhibition of Antiphospholipid Antibody
(APA) Activity With Unfractionated (UF)
and Low Molecular Weight (LMW) Hep-
arin. R.D. Franklin, W.H. Kutteh

3:00 PM O-97 Effects of Treatment With Alpha-Inter-
feron 2b on FSH, LH, Testosterone, and
Inhibin B in Male Patients. S.E. Wei-
dinger, R. Hein, J. Ring, F.M. Ko¨hn

3:45 PM O-98 Estrogen Induces HOXA10 Expression
and HOXA10 Upregulates p53 in Human
Breast Cancer. M.C. Chu, D.O. Cermik,
H.S. Taylor

4:00 PM O-99 Transforming Growth Factor � (TGF �)
and Activin Stimulate Nuclear Transloca-
tion of Smad Proteins in Granulosa Cells.
E.A. McGee, J.I. Oakley, J. Xu

4:15 PM O-100 Expression of Luteinizing Hormone Re-
ceptor (LH-R), Follicle Stimulating Hor-
mone Receptor (FSH-R), and Epidermal
Growth Factor Receptor (EGF-R) in Cu-
mulus Cells of the Oocytes Collected From
PCOS Patients in hCG-Priming IVM/
F-ET Program. S. Yang, W. Son, S. Lee, S.
Yoon, Y. Ko, J. Lim

4:30 PM O-101 Increasing Levels of Estradiol Are Delete-
rious to Embryonic Implantation Due
Mainly to a Direct Effect on the Embryo.
D. Valbuena, J.C. Martı´n, J.L. De Pablo, J.
Remohı´, A. Pellicer, C. Simo´n

4:45 PM O-102 Distribution of Pinopods in the Secretory
Phase: A Prospective, Randomized As-
sessment in Healthy, Fertile Women.
R.S. Usadi, B.A. Lessey, R.C. Bagnell,
W.R. Meyer, M.A. Fritz

SOCIETY FOR MALE REPRODUCTION AND UROLOGY

2:00 PM O-103 The Vesicular GABA Transporter vGAT,
Is Present in Sperm and Testis. A.
Aanesen, E. Andersson, B. Meister, G. Fried

2:15 PM O-104 DNA Microarrays to Study Gene Expres-
sion Profiles in Testis of Fertile and Infer-
tile Men. P. Patrizio, N. Hecht, J. Rockett, J.
Schmid, D. Dix

2:30 PM O-105 A Large Multi-Center Study of the Elec-
troejaculation Procedure. R.L. Pagani,
D.J. Lamb, L.I. Lipshultz, C.S. Niederberger

2:45 PM O-106 Semen Retrieval in Men With Spinal Cord
Injury (SCI) Is Improved by Interrupting
Current Delivery During Electroejacula-
tion (EEJ). D.N. Ead, N.L. Brackett,
T.C. Aballa, S.M. Ferrell, C.M. Lynne

3:00 PM O-107 Decision Analysis Modelling: ART or
Surgery for Varicocele Associated Infer-
tility? M.V. Meng, S. Cayan, A. Kadioglu,
P.J. Turek

3:45 PM O-108 Duration of Obstructive Interval Negatively
Impacts Successful Microsurgical Epididy-
movasostomy. R.A. Schoor, S.M. Elhanbly,
C.S. Niederberger, L.S. Ross

4:00 PM O-109 Hints on DAZ Protein Function: Interac-
tion With a Zinc-finger Protein, DZIP. F.
Moore, J. Jaruzelska, M. Castillo, P.J. Turek,
R.A. Reijo Pera

SMRU Prize Paper

4:15 PM O-110 Partial Deletions of the Deleted in Azoo-
spermia (DAZ) Genes in Sub- and Infertile
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Men. J.W. de Vries, M.J. Hoffer, S. Repping,
J. Hoovers, N. Leschot, F. Van Der Veen

THE SOCIETY OF REPRODUCTIVE SURGEONS

SRS Prize Paper

2:00 PM O-111 Intact Sheep Ovary Cryopreservation and
Transplantation. A. Revel, A. Elami, A.
Bor, S. Yavin, Y. Natan, A. Arav

2:15 PM O-112 Novel Surgical Technique for Ovarian Au-
totransplantation. E. Jeremias, M.A. Be-
daiwy, R. Gurunluoglu, C.V. Biscotti, M. Si-
emionow, T. Falcone

2:30 PM O-113 Randomized Clinical Trial of Laparo-
scopic Electrocoagulation of the Ovaries
Versus Recombinant FSH for Ovulation
Induction in Subfertility Associated With
Polycystic Ovary Syndrome. N. Bayram,
M.V. Wely, P. Bossuyt, F.V. Veen

2:45 PM O-114 Laparoscopic Electrocoagulation Versus
Treatment With Gonadotrophins: Impact
on Patients’ Health-Related Quality of
Life. M.V. Wely, N. Bayram, P. Bossuyt,
F.V. Veen

3:00 PM O-115 Testicular Microdissection for Non-Ob-
structive Azoospermia: Histopathology,
Sperm Retrieval Rates, and Complica-
tions Comparing Transverse and Longitu-
dinal Sperm Mapping Techniques. D.
Shin, S.C. Honig

TUESDAY, OCTOBER 23, 2001

ENDOMETRIOSIS

2:00 PM O-116 Angiogenesis Extent and Expression of
Matrix Metalloproteinase-2 and -9 in
Ovarian Endometriomata. G. Loverro, F.
Lorusso, R. Depalo, L. Mei, A. Vacca, L.
Selvaggi

2:15 PM O-117 Regulation of Aromatase P450 Promoter
(II) Activity in Endometriotic Stromal
Cells by CCAAT/Enhancer Binding Pro-
teins (C/EBPs). S. Yang, Z. Fang, J. Zhou,
B. Gurates, M. Tamara, S.E. Bulun

2:30 PM O-118 Evaluation of Chromosome 17 Aneu-
ploidy and p53 Loss in Endometriosis by
Flourescence in Situ Hybridization
(FISH). F.Z. Bischoff, M.J. Heard,
D.X. Dang, S.A. Carson, J.E. Buster, J.
Simpson

2:45 PM O-119 Steroidogenesis-Inducing Protein (SIP)
Stimulates Endometrial Matrix Metallo-
proteinase-3 (MMP-3) Expression and
Antagonizes Progesterone-Mediated Sup-

pression of This Enzyme. K. Bruner-Tran,
S. Khan, E. Eisenberg, K. Osteen

3:00 PM O-120 Eutopic Endometrium From Women
With Endometriosis Express a Novel 41
kDa Protease and Elevated Stromelysin
Activity: Implications into the Pathophys-
iology of Endometriosis. W.B. Nothnick,
V. Montgomery-Rice, R. Ashwell

3:45 PM O-121 Treatment With the Aromatase Inhibitor
Letrozole Significantly Reduced the Size
of Ectopic Uterine Implants. Z. Fang, S.
Yang, M. Tamura, B. Gurates, S. Bulun

4:00 PM O-122 Does Oxidative DNA Damage Play a Role
in Mediating the Pathopysiology of Endo-
metriosis Related Infertility? K. Polgar, T.
Mukherjee, C. McCaffrey, H. Wei, J. Gor-
don, A.B. Copperman

4:15 PM O-123 Estradiol Fails to Down-Regulate Mono-
cyte Chemotactic Protein-1 (MCP-1) Ex-
pression in Endometrial Cells of Women
With Endometriosis. A. Arici, M.O. Bahti-
yar, E. Seli, L. Senturk

4:30 PM O-124 Transcriptional Regulation of the
CYP1A1 Gene by Dioxin in Eutopic En-
dometrial and Endometriotic Stromal
Cells. B. Gurates, S. Yang, Z. Fang, M.
Tamura, S. Sebastian, S.E. Bulun

4:45 PM O-125 Oral Contraceptives Treatment Sup-
presses Proliferation and Enhances Apop-
tosis of Eutopic Endometrial Tissue From
Patients With Endometriosis. G.F. Meres-
man, L. Auge, R.I. Baran˜ao, E. Lombardi,
M. Tesone, C. Sueldo

MALE REPRODUCTION AND UROLOGY

2:00 PM O-126 Prevention of Male Infertility—Experi-
ence With More than 600 Young Men
With Varicocele. D.A. Paduch, J. Niedziel-
ski, E. Fuchs

2:15 PM O-127 The Effect of Varicocele Repair on Opti-
mized Sperm Penetration Assay. D.A. Ohl,
J.D. McCarthy, T.G. Schuster, L.M. Keller,
A.C. Menge, G.D. Smith

2:30 PM O-128 Incidence and Post-Operative Outcomes
of Accidental Ligation of the Testicular
Artery During Microsurgical Varicocelec-
tomy. P.T. Chan, E.J. Wright, M. Goldstein

2:45 PM O-129 Characterization of the Luxoid Mouse:
Sterility Due to Spermatogonial Stem Cell
Defects. J.L. Morris, F.W. Buaas,
R.E. Braun

3:00 PM O-130 Separation of HIV-1 From the Motile
Sperm Fraction: Comparison of Gradient/
Swim-Up and Double Tube Techniques.
J.A. Politch, C. Xu, L. Tucker, D.J. Ander-
son
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3:45 PM O-131 A Potential Common Etiology for Some
Male Infertility and Testicular Cancer.
M.R. Maduro, R. Casella, D.J. Lamb

4:00 PM O-132 Increased Incidence of Testicular Cancer
in Men With Infertility and Abnormal Se-
men Analysis. C.F. Nobert, M. Goldstein

4:15 PM O-133 Attempting to Improve Sperm Retrieval
Rates Through Testicular Microdissec-
tion: The University of Illinois Initial Ex-
perience. R.A. Schoor, S.M. Elhanbly,
C.S. Niederberger, L.S. Ross

MENOPAUSE SPECIAL INTEREST GROUP

2:00 PM O-134 The Ovary in Women Is Not the Major
Source of Circulating Activin-A but Is for
Inhibin-B. N. Reame, J. Lukacs, A. Rolfes-
Curl, P. Olton, R. Ansbacher, V. Padmanab-
han

2:15 PM O-135 Comparing the Effects of Tibolone and
Hormone Replacement Therapy on Endo-
metrial Estrogen Receptor (ER) Isoforms,
ER-Alpha, and ER-Beta: Placebo Con-
trolled Randomized Study. O. Taskin, G.
Akkoyunlu, R. Demir, S. Sadik, A. Onoglu,
J.M. Wheeler

2:30 PM O-136 The Effects of Hormone Replacement
Therapy on Plasma Rheological Findings
in Healthy Postmenopausal Women. E.
Oral, W. Abohatab, M. Ercan, M. Idil,
F.M. Aksu

2:45 PM O-137 Effects of Lower Doses of Conjugated
Equine Estrogens (CEE) and Medroxy-
progesterone Acetate (MPA) on Bone. R.
Lindsay, J.C. Gallagher, M. Kleerekoper,
J.H. Pickar

3:00 PM O-138 Endometrial Safety With Lower Doses of
Conjugated Equine Estrogens (CEE) and
Medroxyprogesterone Acetate (MPA).
J.H. Pickar, I. Yeh, J.E. Wheeler, M.F. Cun-
nane, L. Speroff

3:45 PM O-139 Effects of Lower Doses of Conjugated
Equine Estrogens (CEE) and Medroxy-
progesterone Acetate (MPA) on Plasma
Lipids. R.A. Lobo, T. Bush, B.R. Carr,
J.H. Pickar

4:00 PM O-140 Estrogen Replacement Therapy (ERT) in
Patients With a History of Cervical Can-
cer. G. Del Priore, L. Franssen, T. Olupona,
S. Harlap

4:15 PM O-141 Serum Endocrine Markers and Psycho-
sexual Mood in Postmenopausal Women:
Is There a Difference Between Transder-
mal and Oral HRT? R. Boostanfar, P. Saa-
dat, J. Poysky, F.Z. Stanczyk, G. Buck-
walter, S. Roy

PEDIATRIC AND ADOLESCENT GYNECOLOGY

2:00 PM O-142 The Consistent Effects of a Low-Dose
Oral Contraceptive in the Treatment of
Women With Moderate Acne Vulgaris
Across Age and Race. S. Barbier, D.
Pariser, D. Arbit, C. Sevilla, M. Flack

2:15 PM O-143 Labial Agglutination in Girls: Reasons for
Failure of Estrogen Therapy. Y.R. Smith,
E.H. Quint

2:30 PM O-144 Complications of Failure to Recognize
Uterus Didelphys With Unilateral Vaginal
Atresia (UDUVA). T.C. Nagel, C. Stahly

2:45 PM O-145 An Adolescent Female With Idiopathic
Juvenile Osteoporosis (IJO) Presenting to
a University Gynecologic Service.
R.P. Kauffman, T.J. Overton, M. Shiflett,
J.C. Jennings

3:00 PM O-146 Secondary Amenorrhea in a 46,XY Fe-
male. S.E. Pollack, R.A. Bennett

REPRODUCTIVE BIOLOGY

2:00 PM O-147 Expression of Telomerase Activity in
Mouse Oocytes and Embryos. T. Kaneko,
H. Saito, S. Kawachiya, T. Saito, H. Kurachi

2:15 PM O-148 Inheritance of Donor Versus Recipient
Mitochondrial Populations in Human Off-
spring Derived From Ooplasmic Trans-
plantation. K.E. Pierce, J.A. Barritt, J. Co-
hen, C.A. Brenner

2:30 PM O-149 Normal Live Birth Produced From Pre-
ovulatory Mouse Oocytes Reconstructed
by Germinal Vesicle Transfer. H. Liu,
L.C. Krey, J. Zhang, J.A. Grifo

2:45 PM O-150 Recovery of Oocytes From Bovine Ovar-
ian Tissue Transplanted to NOD SCID
Mice. H.J. Hernandez-Fonseca, P. Bosch,
J.D. Wininger, J.B. Massey, H. Cho,
B.G. Brackett

3:00 PM O-151 Embryo Fragmentation Is Correlated
With Increased Levels of Mitochondrial
Activity. B.M. Acton, A. Jurisicova,
R.F. Casper

3:45 PM O-152 DNA Fragmentation Measured by the
TUNEL Assay Is Increased in the Sperm
of Couples With Unexplained Recuurent
Pregnancy Loss. D.T. Carrell, L. Liu,
H.H. Hatasaka

4:00 PM O-153 Platelet-Activating Factor Stimulates In-
tracellular Calcium Levels in Exposed
Sperm.. E.T. Purnell, W.E. Roudebush,
F.D. Sengstacke, D.L. Keenan, H.I. Kort,
J.B. Massey

4:15 PM O-154 Differential Expression of Endothelial Ni-
tric Oxide Synthase (eNOS) in Sperm of
Fertile and Infertile Males. M.R. Freeman,
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A. Archibong, G.A. Hill, G.A. Weitzman,
C.M. Whitworth, J. Mrotek

4:30 PM O-155 Differential Expression of Integrin Genes
in Septal and Parietal Endometrium of
Women With Recurrent Spontaneous
Abortion. A.R. Gargiulo, Z.C. Wang, L.
Xiao, B.A. Lessey, J. Politch, J.A. Hill

4:45 PM O-156 The Expression of Endothelial Nitric Ox-
ide Synthase (eNOS) mRNA In Human
Trophoblast and Its Regulation by Leuke-
mia Inhibitory Factor (LIF) In Vitro. E.
Hambartsoumian, M.M. Seibel

REPRODUCTIVE ENDOCRINOLOGY

2:00 PM O-157 Expression and Progestational Control of
OVGP1 Messenger RNA in the Mouse
Uterus and Oviduct. C.H. Kim, J.H. Jun,
J.F. Strauss III, G.L. Gerton

2:15 PM O-158 Growth Differentiation Factor-9 (GDF-9)
mRNA Expression in Human Granulosa
Cells: Relation to IVF Outcome. H.
Huang, Q. Huang, S. Wu, H. Wang, C. Lai,
Y. Soong

2:30 PM O-159 Microarray Expression Profiling Reveals
Candidate Genes for Human Uterine Re-
ceptivity. L.C. Kao, J. Yang, B.D. Lessey,
L.C. Giudice

2:45 PM O-160 Osteopontin Normally Localized to the
Apical Surface of Receptive Endometrium
Is Lacking in Women With Endometriosis
With Aberrant �v�3 Integrin Expression.
B.A. Lessey, K.B. Appa Rao, R.C. Bagnell

3:00 PM O-161 Hyperprolactinemia-Induced Impairment
of Testosterone Release Is Manipulated by
Testicular Interstitial Macrophage. W.J.
Huang, L.S. Chang, J. Yeh, P.S. Wang

3:45 PM O-162 In PCOS Estradiol Secretion Is Dose-De-
pendent and Hypersensitive to the LH An-
alog hCG.. D.F. Rychlik, R.B. Barnes,
E.J. Bieber, R.L. Rosenfield

4:00 PM O-163 Effect of Exogenous Gonadotropins on In
Vivo Epidermal Growth Factor Receptor
(EGF-R) Expression in Murine Ovarian
Follicles Throughout the Estrous Cycle.
B. Scoccia, G. Uncu, K. Elter, J.V. Ilekis

4:15 PM O-164 Detection of Differential Gene Expression
Profiles Between In-Vitro and In-Vivo De-
veloped Graafian Follicles by DNA Mi-
croarray. H. Liu, Z. He, Z. Rosenwaks

4:30 PM O-165 Arterial Wall Compliance in Women
With Polycystic Ovaries. K. Lakhani, A.
Seifalian, P.J. Hardiman

4:45 PM O-166 Acrogranin (Epithelin / Granulin Precur-
sor) Expression Is Modulated by Estradiol

in the Female Mouse Genital Tract. C.
Perez, L. Diaz-Cueto, J. Jun, G. Gerton

REPRODUCTIVE IMMUNOLOGY SPECIAL INTEREST
GROUP

RISIG Prize Paper

2:00 PM O-167 Reduced IL-1� Production Is Associated
With Altered T Helper 1(Th1)/Th2 Cyto-
kine Profile at the mRNA Level in the
Decidua in Unexplained Recurrent Preg-
nancy Loss (RPL). Z.C. Wang, L. Xiao,
D.J. Anderson, R. Osathanondh, J.A. Hill

2:15 PM O-168 Evidence for the Presence of Interleukin
(IL)-18, IL-18 Receptor, and IL-18 Bind-
ing Protein Expression in the Human En-
dometrium. O. Yoshino, Y. Osuga, T.
Yano, K. Koga, O. Tsutsumi, Y. Taketani

2:30 PM O-169 Polymorphisms of the Interleukin-1 Beta
and Progesterone Receptor Genes Are Not
Associated With Idiopathic Recurrent
Miscarriage. C.B. Tempfer, G. Unfried, F.
Nagele

2:45 PM O-170 IL-1 Family (IL-1a, IL-1b, and IL-1 Re-
ceptor Antagonist) of Sertoli Cell Origin
Is a Physiological System in the Testis
Which Is Differently Regulated by FSH.
M.M. Huleihel, E. Lunenfeld, D. Zeyse, G.
Potashnik, M. Mazor

3:00 PM O-171 The Expression, Action, and Regulation of
Interleukin (IL)-13 and IL-15 in Human
Endometrial Epithelial and Stromal Cells.
M.N. Roberts, N. Chegini

3:45 PM O-172 Haptoglobin Expression by Retrogradely
Shed Endometrial Tissues May Prevent
Eradication by Pertioneal Macrophages.
K.L. Sharpe-Timms, G.M. Horowitz

4:00 PM O-173 Chronic Medroxyprogesterone Acetate
(MPA) Treatment of Human Endometrial
Stromal Cells Inhibits Chemokine Gene
Expression. D. Zhao, D.I. Lebovic, D. Hor-
nung, R.N. Taylor

4:15 PM O-174 Local Cytokine Production and Reactive
Oxygen Species in the Peritoneal Fluid of
Endometriosis Patients: Prospective Con-
trolled Study. M.A. Bedaiwy, T. Falcone,
J.M. Goldberg, M. Attaran, R.K. Sharma,
D.R. Nelson

4:30 PM O-175 Leptin Up-Regulates the Expression of
Beta 3 (�3) Integrin, and Interleukin 1
Beta (IL-1�) Up-Regulates the Expression
of Leptin and Leptin Receptor by Human
Endometrial Epithelial Cell Cultures
(EEC). R.R. Gonzalez, P. Leavis
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4:45 PM O-176 Preimplantation Factor (PIF) Could Be a
Portion of CD2 or a Homologue Peptide.
R.R. Gonzalez, P. Leavis, M.P. Ramos,
C.B. Coulam, V. Kolenko, E.R. Barnea

SOCIETY FOR ASSISTED REPRODUCTIVE
TECHNOLOGY

2:00 PM O-177 A Prospective Randomized Trial of Zona
Intact (ZI) Versus Zona Free (ZF) Blasto-
cyst Transfer After ICSI. B. Urman, B.
Balaban, C. Alatas, A. Isiklar, R. Mercan, A.
Mumcu

2:15 PM O-178 A Comparative Trial of Metformin and
Oral Contraceptive Pretreatment in Pa-
tients With Polycystic Ovary Syndrome
Undergoing ICSI for Severe Male Factor
Infertility. S. Kahraman, F. Vanlioglu, K.
Yakin, S. Cengiz, G. Karlikaya

2:30 PM O-179 Ovarian Tissue Cryopreservation Does
Not Dramatically Affect In-Vitro Ovarian
Follicular Maturation and Gene Expres-
sion. H. Liu, Z. He, Z. Rosenwaks

2:45 PM O-180 Pregnancy Derived From Mitochondria
Transfer (MIT) into Oocyte From Pa-
tient’s Own Cumulus Granulosa Cells
(cGCs). C. Tzeng, R. Hsieh, S. Chang, N.
Tsai, Y. Cheng, Y. Wei

3:00 PM O-181 Application of DNA Chip Technology for Y
Chromosome Microdeletion Test. S. Lee, S.
Lee, S. Hwang, H. Joo, K. Cha, H. Kim

3:45 PM O-182 Adverse Perinatal Outcomes in Singleton
Gestations Achieved with In-Vitro Fertiliza-
tion: A Meta-Analysis. R.A. Jackson, K.
Gibson, Y.W. Wu, M.S. Croughan-Minihane

4:00 PM O-183 How to Generate Human Oocytes From
Diploid Somatic Nuclei. T. Takeuchi,
L.L. Veeck, Z. Rosenwaks, G.D. Palermo

4:15 PM O-184 The Risk of Ovarian Cancer Associated
With Infertility and Infertility Treat-
ments. M.S. Croughan-Minihane, L. Cama-
rano, S. Feigenbaum, H. Nelson, G.D. Ad-
amson, M. Martin Cadieux

4:30 PM O-185 Rescue Ability of Nuclear Transplantation
for Oocytes With Dysfunctional Mitochon-
dria. T. Takeuchi, Z. Rosenwaks, G.D. Pal-
ermo

SART Prize Paper

4:45 PM O-186 Granulocyte-Macrophage-Colony Stimu-
lating Factor (GM-CSF) Promotes Inner
Cell Mass Blastomere Viability in Human
Pre-Implantation Embryos. C. Sjöblom,
M. Wikland, S.A. Robertson

WEDNESDAY, OCTOBER 24, 2001

ASSISTED REPRODUCTIVE TECHYNOLOGY: CLINICAL
ART I

2:00 PM O-187 Human Chorionic Gonadotropin Induces
an Increase in Expression of Vascular En-
dothelial Growth Factor mRNA in Lutein-
ized Granulosa Cells From Patients With
Severe Ovarian Hyperstimulation Syn-
drome. H. Wang, T. Wang, Y. Soong

2:15 PM O-188 Monozygotic Twinning Following Blasto-
cyst Transfer. D. Marek, M. Langley,
K.M. Doody, K.J. Doody

2:30 PM O-189 Uterine Metabolism of Progesterone (P4)
After Vaginal Administration in an Extra-
corporeal Organ Perfusion System. C.
Bulletti, D. De Ziegler, S. Boschi, M. Moreo,
C. Flamigni

2:45 PM O-190 Are Women Over the Age of 40 at Risk for
High-Order Multiple Pregnancy When
Up to Six Conceptuses Are Replaced? E.
Urcia, L.L. Veeck

3:00 PM O-191 Reduction of Multiple Pregnancies and
Elimination of Higher Order Multiple
Pregnancies by Balancing Blastocyst
Quality and Patient Age. M. Meintjes,
J.A. Rodriguez, S.J. Chantilis, S.S. Crider-
Pirkle, A.J. Rodriguez, J.D. Madden

3:45 PM O-192 Recurrent Spontaneous Abortion
(RSAB): Impact on IVF Outcome in Fully
Evaluated Patients. S.D. Spandorfer, D.
Chen, P. Chung, Z. Rosenwaks

4:00 PM O-193 A New Highly Purified Human-Derived
FSH Is Efficacious and Well-Tolerated in
a Prospective, Randomized, Comparative
Clinical Trial of In-Vitro Fertilization.
R.P. Dickey, M. Thornton, J.E. Nichols,
S.H. Fein, D.C. Marshall

4:15 PM O-194 Luteal Function and Down Regulation
With Gonadotrophin Releasing-Hormone
Antagonist in Induced Cycles with FSH
and hCG. M. Colombo, G. Ragni, W. Veg-
etti, E. Baroni, M. Arnoldi, P. Crosignani

4:30 PM O-195 The Outcome of Egg Donation Treatment
From Fertile Versus Infertile Donors: A
Comparative Study Using the Egg Shar-
ing Model. K.W. Sharif, M. Afnan, B. Ola,
S. Papaioannou, L. Sinclair, Y. D’Arcy

4:45 PM O-196 Sperm Selection Method Enhances Em-
bryo Development. J.M. Nani, J.G. Brasch,
R. Summers, R. Springer, R. Jeyendran

ASSISTED REPRODUCTIVE TECHNOLOGY: CLINICAL
ART II
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2:00 PM O-197 Effects of Extremes of Body Mass Index
(BMI) on In Vitro Fertilization (IVF)
Pregnancy Rates. J.E. Nichols, P.B. Miller,
W.R. Boone, M.M. Crane

2:15 PM O-198 Spontaneous Ovulation and Menstruation
Following Ovarian Transplantation to the
Forearm. K.H. Oktay, J. Rucinski, G. Kliot,
M.T. Kan, Z. Rosenwaks

2:30 PM O-199 Increase of Pregnancy Rate in Assisted
Reproduction Therapy by Acupuncture.
M. Zhang, W.E. Paulus, E. Strehler, L.
Jelinkova, K. Sterzik

2:45 PM O-200 Does Ultrasound Guidance at Embryo
Transfers Improve Pregnancy Rates in
Oocyte Recipients? J.A. Garcı´a-Velasco, J.
Martinez-Salazar, V. Isaza, A. Landazabal,
A. Requena, C. Simo´n

3:00 PM O-201 IUI Pregnancy Rates Using <400,000 To-
tal Motile Sperm in Presumed Fertile
Couples Participating in the MicroSort�
Sperm Separation Clinical Trial for Pre-
conception Gender Selection. K.L. Blauer,
K. Keyvanfar, R. Matken, S.H. Black, S.
Wiley, E.F. Fugger

3:45 PM O-202 Preimplantation Genetic Diagnosis in Em-
bryos Created From Oocyte Donation.
J.R. Nelson, M. Feinman, J. Wilcox, J. Bat-
zofin

4:00 PM O-203 Four Healthy Children From Frozen Hu-
man Oocytes and Frozen Human Sperms.
E. Porcu, R. Fabbri, P. Ciotti, S. Giunchi, R.
Fratto, D. Caracciolo

4:15 PM O-204 ICSI Is Appropriate to Achieving the
Higher Fertilization Rate of In Vitro Ma-
tured Human Oocytes Collected from hCG-
Primed IVM/F-ET cycles. C.S. Hyun,
S.W. Lee, J.H. Moon, W.Y. Son, S.H. Yoon,
J.H. Lim

4:30 PM O-205 Nuclear Transplantation Technique for
Improving Developmental Potential of
Human Eggs With Poor Cytoplasm. S.M.
Lee, S.M. Kang, S.W. Lee, S.H. Yoon, S.G.
Lee, J.H. Lim

4:45 PM O-206 Early Luteal Estradiol Decline Is Detri-
mental to In Vitro Fertilization Outcome.
D. Lakkis, Z. Nassar, G. Abdo, M.H. Fakih

ASSISTED REPRODUCTIVE TECHNOLOGY:
CRYOPRESERVATION

2:00 PM O-207 Small Amounts of Microinjected Trehalose
Protect Mouse and Human Oocytes During
Freeze-Thaw. A. Eroglu, T.L. Toth, M. Toner

2:15 PM O-208 Cryopreservation and Post-Thaw Fusion
of Oocyte Microcytoplasts: A Novel Tech-
nique for Cytoplasm Transfer. P.T. Goud,
D.I. Dozortsev, A.P. Goud, M.P. Diamond

2:30 PM O-209 Cryoperfusion Protocol for the Long-
Term Preservation of an Entire Ovary.
M.A. Bedaiwy, E. Jeremias, R. Guruniuoglu,
K.F. Miller, H. Harasaki, T. Falcone

2:45 PM O-210 The Importance of Ischemia Time and Tis-
sue Size in the Preparation of Ovarian Tis-
sue for Cryopreservation. E. Jeremias,
M.A. Bedaiwy, H. Margossian, C.V. Biscotti,
R.K. Sharma, T. Falcone

3:00 PM O-211 The Nuclear Developmental Capacity of
Mouse Oocytes Following Cryopreserva-
tion at Germinal Vesicle Stage. H. Liu,
L.C. Krey, J. Zhang, J.A. Grifo

3:45 PM O-212 Autologous Transplantation of Cryopre-
served Ovarian Tissue Results in the Re-
turn of Normal Estrous Cyclic Activity in
the Rat. F. Massote, J.K. Souza, L. Sales,
M.A. Sampaio, S. Geber

4:00 PM O-213 Increased Human Blastocyst Viability by
Changing the Start Temperature and
Cooling Rate in a Slow Freezing Protocol.
D.K. Gardner, M. Lane, J. Stevens,
W.B. Schoolcraft

4:15 PM O-214 A Program of Ovarian Tissue Cryopreser-
vation for Women With Malignant Dis-
ease: Lessons From 5 Years’ Experience.
A. Lightman, N. Werner-Kimel, I. Solt, S.
Filmer, M. Deutch, J. Itskovitz-Eldor

4:30 PM O-215 Quantitative Assessment of Tissue Dam-
age in Ovarian Cortical Tissue Prior to
Transplantation. S.S. Kim, D. Battaglia, M.
Soules, R.G. Gosden

4:45 PM O-216 Pregnancies and Deliveries After Transfer
of Vitrified Human Blastocysts Using a
Cryoloop Container-Less Technique. T.
Mukaida, K. Takahashi, M. Kasai, T. To-
miyama, S. Nakamura, S. Wada

ASSISTED REPRODUCTIVE TECHNOLOGY:
PREIMPLANTATION GENETIC DIAGNOSIS

2:00 PM O-217 Analysis of Human Blastomere Chromo-
somes Following Nuclear Injection into
Mature Mouse Oocytes. H.E. Malter, T.
Escudero, J. Cohen, S. Munne

2:15 PM O-218 Implantation Rate Improvement After
Preimplantation Genetic Diagnosis (PGD)
of Aneuploidy Depends on the Maternal
Age of the Patient. S. Munne, M. Sandali-
nas, T. Escudero, R. Walmsley, S. Sadowy,
J. Cohen

2:30 PM O-219 Human Oocytes With Y Chromosome
Can Exclude It to the 1st Polar Body. I.
Tur-Kaspa, Y. Verlinski, N. Gleicher, J.
Cieslak, S. Meltzer, Z. Gelman-Kohan
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2:45 PM O-220 Predictive Value of Sperm Chromosome
Analysis on the Outcome of PGD for
Translocations. T. Escudero, I. Abdelhadi,
M. Sandalinas, S. Munne

3:00 PM O-221 Blastocyst Formation Rate in Chromo-
somally Normal Versus Abnormal Em-
bryos. A. Kadam, M. Obasaju, S. Munne, T.
Biancardi, M. Fateh, K. Sultan

ASSISTED REPRODUCTIVE TECHNOLOGY: FROZEN
EMBRYO TRANSFER

3:45 PM O-222 Endometrial Preparation Immediately
Following an Ovarian Stimulation Does
Not Affect the Implantation Rate of Fro-
zen-Thawed Embryos. L. Dal Prato, A.
Borini, M. Cattoli, F. Violini, S. Mazzone, C.
Flamigni

4:00 PM O-223 Cryopreservation of Blastocysts Using a
Unique Freezing Technology. S.D. Prien,
H. Vartorella, B. Wehner, J. Blanton

4:15 PM O-224 Long-Term Results of an Oocyte Donation
Program Which Utilizes Cryopreserved
Embryos Exclusively. M.A. Damario,
D.G. Hammitt, A.R. Thornhill, S.A. Stevens,
D.R. Session, D.A. Dumesic

4:30 PM O-225 Are Implantation Rates Reduced After
Cryopreservation and Thawing When
Compared to Fresh Transfers in the
Same Patients? L.L. Veeck, R. Bodine,
R.N. Clarke, J. Libraro, N. Zaninovic,
Z. Rosenwaks

4:45 PM O-226 Novel Frozen Embryo Transfer Approach
Involving Pronuclear Stage Cryopreserva-
tion and Blastocyst Transfer. A.P. Singh,
C.A. Sattler, D.G. Hammitt

ASSISTED REPRODUCTIVE TECHNOLOGY: OUTCOME
STUDIES

2:00 PM O-227 Assessment of Early Cleaving In Vitro
Fertilized Human Embryos to the 2-Cell
Stage Prior to Transfer Improves Embryo
Selection. D. Sakkas, G.B. Percival, Y.
D’Arcy, K. Sharif, M. Afnan

2:15 PM O-228 Choice of Fresh Homologous or Fresh Do-
nor Embryo Transfer Is Determined Pri-
marily by Availability of Insurance-Man-
dated In Vitro Fertilization (IVF)
Coverage and University Versus Private
Practice. S. Feigenbaum

2:30 PM O-229 Impact of Failed IVF Attempts: A Strong
Negative Predictor of Subsequent Out-
come. S.D. Spandorfer, L. Burmeister, M.
Yih, D. Chen, Z. Rosenwaks

2:45 PM O-230 Benefits of Assisted Hatching of Human
Embryos in Two Groups: Women With
Repeated IVF/ICSI Failures and Women

of Advanced Age. M.H. Ben Aribia, K.
Mahmoud, F. Zhioua, C. Mouelhi, L. Ham-
doun, H. Attaoui

3:00 PM O-231 Blastocyst Transfer: Does Early Embry-
onic Evaluation and/or Ultimate Embryo
Selection Affect Prognosis? E. Song, C.
McCaffrey, L.C. Krey, D. Grimes, N. Noyes

3:45 PM O-232 Embryo Viability Assessment: The
Amount of Platelet-Activating Factor Pro-
duced by Human Embryos Is Related to
Pregnancy Outcome. W.E. Roudebush,
J.D. Wininger, A.A. Toledo, H.I. Kort,
J.B. Massey, R. Kaufmann

4:00 PM O-233 Maternal Age, Embryo Quality, and Cig-
arette Smoking Are Not Correlated With
Granulosa Cell Oxidative DNA Damage in
Women Undergoing IVF. K. Polgar, T.
Mukherjee, L. Krey, H. Wei, N. Bar-Chama,
A.B. Copperman

4:15 PM O-234 The Effect of Ultrasound (US) Guided
Embryo Transfer (ET) and the Choice of
Catheter on the Outcome of IVF.
V.G. Abdelmassih, S.T. Abdelmassih,
Z.P. Nagy, R. Abdelmassih, J. Balmaceda

4:30 PM O-235 Ovarian Response in an IVF Cycle Cou-
pled With Ovarian Reserve Predict a
Doubling of Age-Independent Outcome.
M.C. Yih, S.D. Spandorfer, L. Burmeister,
D. Chen, Z. Rosenwaks

4:45 PM O-236 Delaying the Initiation of Progesterone Sup-
plementation Results in Decreased Preg-
nancy Rates Following In Vitro Fertiliza-
tion: A Randomized, Prospective Study.
S.C. Williams, S. Oehninger, W.E. Gibbons,
S.J. Muasher

ASSISTED REPRODUCTIVE TECHNOLOGY:
OVARIAN STIMULATION

2:00 PM O-237 Pre-hCG Intrafollicular Vascularity and
Serial Pre- and Post-hCG Plasma VEGF
in Women at Risk of the Ovarian Hyper-
stimulation Syndrome. O.A. Oyesanya, P.
Brenchley, N. Sattar, S. Campbell, J. Par-
sons, W.P. Collins

2:15 PM O-238 Luteal E2 Administration Reduces Size
and Improves Homogeneity of Selectable
Follicles on Cycle-Day 3: Bases for Novel
Controlled Ovarian Hyperstimulation
(COH) Concepts. R. Fanchin, L. Scho¨-
nauer, J. Cunha Filho, I. Kadoch, P. Cohen-
Bacrie, R. Frydman

2:30 PM O-239 Circulating Vascular Endothelial Growth
Factor (VEGF) Levels in Nonhuman Pri-
mates and Women: Species Differences
and Relevance to Ovarian Hyperstimula-
tion Syndrome. T.A. Molskness, P.E. Pat-

FERTILITY & STERILITY� xi



ton, J.C. Martinez-Chequer, B.N. Klemen-
tiev, R.L. Stouffer

2:45 PM O-240 Comparing the Effects of Fixed-Dose,
Step-Down, and Low Dose Step-Up Regi-
mens of rFSH on Endometrial Receptivity
in PCOS Patients. O. Taskin, G.
Akkoyunlu, R. Demir, S. Sadik, A. Onoglu,
J.M. Wheeler

3:00 PM O-241 Beneficial Effects of Residual LH Levels
After GnRH Agonist on Ovarian Re-
sponse to rFSH, Embryo Quality, and
IVF-ET Outcome. R. Fanchin, L. Scho¨-
nauer, C. Righini, F. Olivennes, J. Taieb, R.
Frydman

3:45 PM O-242 Follicular Dynamics and Ovarian Stimu-
lation Influence Meiotic Spindle Integrity
During Human IVF. D. Frankfurter, W.
Wang, R. Oldenbourg, L. Meng, R. Hackett,
D.L. Keefe

4:00 PM O-243 Ovarian Stimulation for In Vitro Fertili-
zation (IVF): A Prospective Randomized
Comparison of Recombinant FSH Alone
or in Combination With Human Meno-
pausal Gonadotropins. Z.A. Nassar, Z.
Massad, G. Abdo, M.H. Fakih

4:15 PM O-244 Controlled Ovulation of the Dominant
Follicle: A Model for Examining Periovu-
latory Events in the Natural Menstrual
Cycle. K.A. Young, C.L. Chaffin,
T.A. Molskness, R.L. Stouffer

4:30 PM O-245 Triggering Ovulation with Leuprolide Ac-
etate (LA) Instead of Human Chorionic
Gonadotropin (hCG) After the Use of Ga-
nirelix for In Vitro Fertilization-Embryo
Transfer (IVF-ET) Does Not Compromise
Cycle Outcome and May Prevent Ovarian
Hyperstimulation Syndrome. N.J. Brac-
ero, M.W. Jurema, M.N. Posada,
J.G. Whelan, J.E. Garcia, N.P. Vlahos

4:45 PM O-246 Increased Follicular Vascular Endothelial
Growth Factor (VEGF) as Paracrine Re-
action to Hostile Follicular Environment
in Profound GnRH Agonist Suppression
in ART. F. Coppola, B. Ferrari, L. Barusi,
E. Poti, M. Lanna

CLINICAL FEMALE INFERTILITY AND GYNECOLOGY

2:00 PM O-247 Fertility in Society—Quantitation and
Evaluation of Perceptions About Fertility
and Infertility Within the General Popu-
lation. P. Madsen, R.T. Scott

2:15 PM O-248 Increased Pregnancy Rates With Met-
formin and Clomiphene Citrate in Non-
Obese Patients With Polycystic Ovary
Syndrome: Prospective Randomized

Study. I. Singh, M.A. Bedaiwy, A. Hatwal,
A. Kumar, A. Agarwal

2:30 PM O-249 Single Dose Administration of the Aro-
matase Inhibitor, Letrozole: A Simple and
Convenient Effective Method of Ovulation
Induction. M.F. Mitwally, R.F. Casper

2:45 PM O-250 The Cyclooxygenase (COX)-2 Specific In-
hibitor Valdecoxib Effectively Treats Pri-
mary Dysmenorrhea. S. Torri, M.E. Kuss,
S.C. Talwalker, S. Daniels, M.C. Snabes

3:00 PM O-251 Incidence of Baseline Ovarian Cysts in
Clomiphene Citrate Ovulation Induction
Cycles. J.L. Frattarelli

3:45 PM O-252 Intrauterine Misoprostol: A New Highly
Effective Treatment of Missed Abortion.
C. Poveda, E.M. Ruiz, Z. Campos, R.G. De
Leon, B. Grajales, C.E. Moreno

4:00 PM O-253 Cytogenetic Analysis of Miscarriages of
Couples With Recurrent Miscarriage: A
Case-Control Study. K.A. Awartani,
W.P. Robinson, M.D. Stephenson

4:15 PM O-254 Poor Response to Ovarian Hyperstimula-
tion Predicts Spontaneous Ovulation.
K.M. Silverberg, R.A. Ormand, L.J. Han-
sard, T.C. Vaughn

4:30 PM O-255 Family History as a Risk Factor for De-
velopment of Uterine Fibroids—Results of
a Pilot Study. B. Van Voorhis, P. Romitti,
M. Jones

4:45 PM O-256 Presumed Diagnosis of Ectopic Preg-
nancy? K.T. Barnhart, I. Katz, A.C. Hum-
mel

MALE REPRODUCTION AND UROLOGY

2:00 PM O-257 Angiotensin II Receptors on Human Sper-
matozoa. C. Müller, E. Alejandre-Lafont,
W.B. Schill, F.M. Köhn

2:15 PM O-258 Human Sperm Mannose Receptor (MR)
Expression Correlates With Pregnancy by
Artificial Insemination (AI) or by Coitus.
S.H. Benoff, B. Napolitano, C. Millan,
G.M. Centola

2:30 PM O-259 Are All Men With Klinefelter’s Syndrome
Created Equally? M.N. Damani, R.E. An-
glade, R.D. Oates

2:45 PM O-260 Detection of Mutations and Polymor-
phisms in a Candidate Male Fertility Gene
by Screening Infertile Patients. E.Y. Xu,
D. Lee, P.J. Turek, R.A. Reijo Pera

3:00 PM O-261 Semen Processing: Indirect Evidence That
More Than One Mechanism Is Involved in
Increased Levels of DNA Damage De-
tected. M. Tomsu, V. Sharma, D. Miller
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3:45 PM O-262 Pre-washed Frozen Donor Sperm Is Asso-
ciated With Lower Pregnancy Rates Com-
pared to Semen Processed Immediately
Prior to Donor Insemination. C. Asberry,
C. Auger, K. Doody, K.J. Doody

4:00 PM O-263 Cigarette Smoking in Infertile Men Is
Highly Correlated Ewith Leukocytosper-
mia and Oxidative Stress. R.A. Saleh,
R.K. Sharma, E. Kandirali, D.P. Evenson,
A.J. Thomas, A. Agarwal

4:15 PM O-264 In Vitro Differentiation of Spermatogenic
Cells Using Co-Culture System in the
Mouse. C. Kim, E. Kim, S. Kim, J. Park, S.
Roh, H. Yoon

REPRODUCTIVE LABORATORY TECHNOLOGY
PROFESSIONAL GROUP

2:00 PM O-265 A Method of Successful Cryopreservation
of Small Numbers of Human Spermato-
zoa. M. Gvakharia, G.D. Adamson

2:15 PM O-266 Investigation of Optimal Conditions for
Equilibrating Ovarian Tissue With Ethyl-
ene Glycol Prior to Vitrification. H. Yin,
S.S. Kim, J. Fisher, J.R. Arnold, R.G. Gos-
den

2:30 PM O-267 The Relationship Between Human Prezy-
gote Morphology and Subsequent Preem-
bryo (PE) Development in Culture.
R.N. Clarke, N. Zaninovic, R. Berrios,
L.L. Veeck

2:45 PM O-268 Optimization of Mouse Blastocyst Cryo-
preservation. T.S. Thomas

3:00 PM O-269 A Double-Blinded, Randomized Compar-
ison of IVF Outcomes Using Polar Body
Placement vs. Spindle Placement for In-
tracytoplasmic Sperm Injection (ICSI).
E.L. Jones, S.E. Lanzendorf, D. Dowling-
Lacey, W.E. Gibbons, S.C. Oehninger,
J.F. Mayer

3:45 PM O-270 Inhibitory Action of Human Serum Albu-
min (HSA) on Mouse Embryo Blastocyst
Development, Human Sperm Motility,
and Binding of Antisperm Antibodies.
D.E. Morbeck, E. Strom, J. Heltemes, K.
Barrett, J. Widstrom, R.S. Corfman

4:00 PM O-271 Effect of Incubator Air Filtration System
on IVF Outcomes. S.T. McLellan, C. Pana-
goulopoulos, K.A. Dickinson, D.L. Wright,
T.L. Toth, S.E. Lanzendorf

4:15 PM O-272 Separation of Human Spermatozoa With
Physiological Integrity of Plasma Mem-
brane. F.N. Wang, B.Y. Suh

4:30 PM O-273 A Comparison Between the Human
Sperm BioAssay and the Mouse Embryo
BioAssay. J.W. Miller, K.J. Morgan,

A.A. McAlister, T.Y. Johnson, N.H. Rong,
M.R. Freeman

4:45 PM O-274 An Accurate and Reliable Method for the
Diagnosis of Seminal Oxidative Stress in
Infertile Men. R.A. Saleh, N. Esfandiari,
S.S. Al-Dujaily, R.K. Sharma, A.J. Thomas,
A. Agarwal

SURGICAL INNOVATIONS

2:00 PM O-275 Visualization of Superficial and Inferior
Epigastric Vessels and Bladder During
Laparoscopy. W.W. Hurd, G.M. Cha

2:15 PM O-276 A Case Report Describing a Heterotopic
Cervical Pregnancy Successfully Treated
Using a Combination of Transvaginal Ul-
trasound-Guided Aspiration and Hemo-
static Cervical Stay Sutures. D. Chen, I.
Kligman, Z. Rosenwaks

2:30 PM O-277 Laparoscopic Ovarian Suspension (LOS).
D.B. Redwine

2:45 PM O-278 Reduction of Post-Surgical Adhesions by
4% Icodextrin. S.J. Verco, G.S. diZerega,
C.B. Brown and the CLASSIC Study Group
(USA)

3:00 PM O-279 Uterine Transplant: A Successful Porcine
Model. F. Zakaria, D. Boyle, G. Del Priore,
D. Corless, L. Ungars, J. Smith

REPRODUCTIVE SURGERY

3:45 PM O-280 Does Surgical Management of Endometri-
osis (ENDO) Within 6 Months of In Vitro
Fertilization-Embryo Transfer (IVF-ET)
Improve Cycle Outcome? E.S. Surrey,
W.B. Schoolcraft

4:00 PM O-281 Significance of the Effect of Hypoxia on the
Rate of Apoptosis of Human Peritoneal and
Adhesion Fibroblasts for Postoperative Ad-
hesion Development. G.M. Saed, B. Boy-
tchev, K. Collins, M.P. Diamond

4:15 PM O-282 Increased Transforming Growth Factor
Beta 1 (TGF-�1)/ TGF-�2 Ratio Follow-
ing Surgically Induced Peritoneal Injury.
M.L. Freeman, G.M. Saed, M.P. Diamond

4:30 PM O-283 A 5 MHz Finger Grip Ultrasound Probe
for Real-Time Intraoperative Guidance
During Complex Reproductive Surgical
Procedures. G.S. Letterie

4:45 PM O-284 Metroplasty of the Class Va Uterus Italian
Style. T.C. Nagel

SOCIETY FOR REPRODUCTIVE ENDOCRINOLOGY AND
INFERTILITY

2:00 PM O-285 Induction of Cyclooxygenase-2 and Pros-
taglandin E2 Biosynthesis by Epithelial
Cell Derived Factors Is Mediated Mainly
by p42/p44 Mitogen-Activated Protein
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(MAP) Kinase in Stromal Cells in Endo-
metrium. M. Tamura, S. Yang, B. Gurates,
Z. Fang, S. Sebastian, S.E. Bulun

SREI Prize Paper

2:15 PM O-286 Is the Short Follicular Phase in Older
Women Secondary to Advanced or Accel-
erated Dominant Follicle Development?
A.J. Harper, B.S. Houmard, M.R. Soules,
N.A. Klein

2:30 PM O-287 Comparative Gene Expression Profiling of
Cumulus and Mural Granulosa Cells
From Periovulatory Human Follicles
Stimulated With FSH and hCG. R. Gos-
den, R. Sladek, P. Smith, S. Tan

2:45 PM O-288 Interaction Between Luteinizing Hormone
(LH) and Insulin (I) During Gonadotropin
Stimulation for In Vitro Fertilization
(IVF) Affects Intrafollicular Steroidogen-
esis in Prenatally Androgenized Female
Rhesus Monkeys. D.A. Dumesic, R.
Schramm, A. Paprocki, R. Zhou, E. Peter-
son, D.H. Abbott

3:00 PM O-289 Mouse Blastocyst Survival Requires
GLUT8 Expression and Translocation.
A.B. Pinto, M.O. Carayannopoulos, K.
Moley

3:45 PM O-290 Differential Gene Expression of Cyto-
kines, Chemokines, Growth Factors and
Their Receptors in Receptive Versus Non-
Receptive Human Endometrium. F.
Dominguez, S. Avila, J. Martin, A. Pellicer,
J. Castrillo, C. Simon

4:00 PM O-291 Prospective Randomized Trial Compar-
ing the Effects of Letrazole (LE) and Clo-
miphene Citrate (CC) on Follicular Devel-
opment, Endometrial Thickness, and
Pregnancy Rate in Patients Undergoing
Super-Ovulation Prior to Intrauterine In-
semination (IUI). A. Sammour, M.M. Bil-
jan, S.L. Tan, T. Tulandi

4:15 PM O-292 Serum Vascular Endothelial Growth Fac-
tor (VEGF) and Transforming Growth
Factor-� (TGF-�) as Possible Markers for
Early Ectopic Pregnancy. A.A. Felemban,
A. Philip, A.T. sammour, M. Chowdhury,
H.A. Kharif, T. Tulandi

4:30 PM O-293 D-chiro-inositol (INS-1) Enhances Ovula-
tory Rate in Hyperandrogenemic, Oligo-
menorrheic Women With the Polycystic
Ovary Syndrome. J.E. Nestler, R. Gunn, S.
Bates, J. Gregory, W. Jacobson, A.D. Rogol

4:45 PM O-294 Differential Diagnosis of Clinically Evi-
dent Hyperandrogenism: Experience
With Over 1000 Consecutive Patients.

L.A. Sanchez, E.S. Knochenhauer, R. Gatlin,
C. Moran, R. Azziz

Poster Presentations
MONDAY, OCTOBER 22, 2001

ASSISTED REPRODUCTIVE TECHNOLOCY:
CLINICAL ART

P-1 Comparison of Intracytoplasmic Sperm Injection
(ICSI) and Conventional In Vitro Fertilization (IVF)
in Patients With Non-Male Factor Infertility.
R.J. Kiltz, V. Polanski, D.J. Woodhouse, D.B. Miller

P-2 Does GnRH Agonist Mediated LH Oversuppression
Influence IVF Outcomes? M. Dayal, K. Barnhart, C.
Coutifaris

P-3 The Effect of Uterine Myomata on Assisted Repro-
duction. O. Yenicesu, M. Ugur, S. Ozcan, G. Keles, O.
Gokmen

P-4 Blastocyst Development Rate in Excess Embryos Re-
maining After Day 3 Transfer. M. Dayal, C. Couti-
faris, S. Croly, J. Bucci, P. Patrizio

P-5 A Novel Method of Embryo Transfer in Human
IVF-ET Based on the Concept of Embryo-Dependent
Induction of Embryo Receptivity: Two-Step Embryo
Transfer. S. Goto, K. Takebayashi, M. Shiotani, K.
Nakanishi, K. Takakura, Y. Noda

P-6 Successful In Vitro Maturation (IVM) of Immature
Oocytes and Pregnancy: An Attempt of Frozen-
Thawed Embryos Transfer in Hormone Replacement
Cycle for Synchronization. K. Kyono, N. Fukunaga,
K. Haigo, S. Chiba, S. Kato

P-7 Cytoplasmic Transfer: A Solution for Patients With
Poor Oocyte Quality and Multiple In-Vitro Fertiliza-
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O-1

Vascular endothelial growth factor 121 and 164 (VEGF-121 and
VEGF-164) isoforms increase vascular permeability (VP) in hyper-
stimulated rats that is prevented by blocking the VEGF receptor-2
(VEGFR-2). R. Gómez, C. Simo´n, J. Remohi, A. Pellicer. Inst Valenciano
de Infertilidad, Valencia, Spain.

Objective: VEGF, produced and released by human granulosa-luteal and
endothelial cells (EC) increases VP in women who develop ovarian hyper-
stimulation syndrome (OHSS). VEGF binds to VEGFR-2 expressed on the
surface of EC. VEGF isoforms are released by various tissues and have
different degree of involvement in VP. The isoform(s) responsible for
OHSS are unknown. We still do not know if the ovary is the only source of
VEGF in OHSS, rising the possibility to target VEGF at a local level in
women. This study was conducted to define the isoforms and find out the
source of VEGF involved in OHSS and to develop strategies to block it in
hyperstimulated female rats.

Design: Immature 22-days old Wistar rats were divided in 4 groups:
Group I (OHSS group) was given 10 International Units (IU) pregnant
mare’s serum gonadotrophin (PMSG) for 4 consecutive days and 30 IU
human chorionic gonadotrophin (hCG) the 5th day to induce OHSS; Group
II (Anti-VEGFR-2 group) was treated with 10 IU PMSG for 4 days and 30
IU hCG the 5th day. The following 2 days, they received a 50�l injection
(25 mg/kg/day) of SU5416, a specific VEGFR-2 inhibitor. Group III (stim-
ulated group) was administered 10 IU PMSG on day 24th and 10 IU hCG
48 hrs later, as in a routine ovarian stimulation; Group IV (control group)
received 0.1 ml of 0.9 saline from day 22nd to 26th. First, time-course
experiments were done in group I and IV measuring VP at�6, 0, 2, 24, 48
and 96 hrs (n� 6 in each time point) after hCG or saline. Peritoneum,
mesentery and ovarian biopsies were frozen for VEGF expression analysis
in each time-point. Second, VP was measured 48 hrs after hCG or saline in
all 4 groups (n� 8 per group).

Materials/Methods: To measure permeability 0.2 ml 5 mM Evans blue
(EB) was injected via the femoral vein. After 30 min, the peritoneal cavity
was irrigated and the fluid recovered in tubes with 0.1 N NaOH. Tubes were
centrifuged and light absorption measured with a spectrophotometer at 595
nm. The level of EB expressed as�g/100 g body weight was used to
evaluate VP. To analyse VEGF expression, RNA was extracted in all frozen
biopsies. Rat Beta-actin, VEGF and VEGF isoforms mRNA were amplified
by RT-PCR and the bands obtained were evaluated in a semiquantitative
analysis.

Results: Time-course experiments showed increased VP in group I reach-
ing maximum levels 48 hrs after hCG (26.1� 5.5) as compared to group IV
(1.7� 1.2, p� 0.001). In the second series of experiments, VEGFR-2 was
blocked in group II significantly reducing VP (6.1� 1.3, p � 0.005) as
compared to group I (31.3� 11.3). Group I had also higher VP than groups
III (4.9 � 2.3, p� 0.005) and IV (1.7� 1.2, p� 0.001). Similarly, VEGF
expression of group I ovaries reached top levels 48 hrs after hCG (5.6�
1.5), being 4–6 times higher than group IV (1.3� 0.3, p � 0.05). No
difference was detected in VEGF expression in peritoneum or mesentery at
any time or group. Only VEGF-121 and -164 isoforms were detected in
ovary, whereas the other tissues expressed all VEGF isoforms.

Conclusions: The ovary is the main source of VEGF in hyperstimulated
animals, being VEGF-121 and -164 the isoforms differentially expressed.
They may increase VP through the VEGFR-2, since its specific inhibition is
able to overcome increased VP. The data provide support to the key role of
VEGF in OHSS and new approaches to the prevention of the syndrome.

Monday, October 22, 2001
11:40A.M.

O-2

Recombinant human TNF binding protein-1 (r-hTBP-1) inhibits the
development of endometriosis in baboons: a prospective, randomized,
placebo- and drug-controlled study. T. M. D’Hooghe, S. Cuneo, N.
Nugent, D. Chai, F. Deer, J. Mwenda. Leuven Univ Fertility Ctr, Leuven,

Belgium; Institute of Primate Research, Nairobi, Kenya; Serono Reproduc-
tive Biology Institute, Boston, MA.

Objective: Endometriosis (endo) is associated with chronic inflammation,
including an increased number and activation of macrophages with in-
creased secretion of cytokines such as TNF-alpha. We propose that neu-
tralization of TNF-alpha with TBP-1 can reduce the endo-associated in-
flammation and inhibit the development of endo lesions. In rats, r-hTBP-1
can inhibit the development of endo lesions (D’Antonio et al.,J Reprod
Immunol 2000;48:81–98). In this study we tested the hypothesis that r-
hTBP-1 can inhibit the development of endo lesions and adhesions in the
baboon, an established model for the study of endo (D’Hooghe,Fertil Steril
1997;68:613–625).

Design: Prospective, randomized, controlled study
Materials/Methods: Endo was induced in 20 baboons with a normal

pelvis, as reported previously (D’Hooghe et al, AJOG 1995;173:125–134).
Briefly, endometrium (1000� 250 mg) was obtained during the first 2 days
of menstruation by curettage, fragmented through an 18 G needle, and
seeded onto uterosacral ligaments, pouch of Douglas, uterovesical fold,
ovaries and fossa ovarica. A videolaparoscopy was performed 25 days later
to document the number, surface and volume of endo lesions, adhesions and
to calculate the revised American Fertility Society (rAFS) score and stage,
adapted for the baboon (D’Hooghe et al., 1995). All laparoscopies were
performed by a single investigator (SC). In the first part of the study (TBP
sc), 14 baboons were randomly assigned to treatment with either placebo
(n � 4, 1–2 mL of PBS sc on days 0, 2, 4, 6 and 8 after induction), GnRH
antagonist (n� 5, Antide 2 mg/kg sc on days 0, 3, 6 and 9 after induction)
or TBP (n � 5, r-hTBP-1, 1 mg/kg sc on days 0, 2, 4, 6 and 8 after
induction). In the second part of the study (TBP ex vivo), menstrual
endometrium from 6 baboons was randomly incubated for 30 minutes with
either PBS (n� 3, 1 mL PBS) or TBP (n� 3, 0.1 mg r-hTBP-1) prior to
intrapelvic seeding. Statistical analysis was done using Mann-Whitney,
Kruskal-Wallis, and Fisher exact tests.

Results: In the first part, a lower endo rAFS score (p� 0.002) was
observed in baboons treated with TBP (all with endo rAFS score 4) or with
Antide (all with endo rAFS score 4) than in primates treated with PBS
(median endo rAFS score 13.5, range 6–38). Endo-related adhesions were
completely absent in all baboons treated with TBP or Antide. Consequently,
the number of baboons with endo rAFS stage II, stage III or stage IV was
lower in baboons treated with TBP (all endo rAFS stage I, p� 0.008) or in
primates treated with Antide (all endo rAFS stage I, p� 0.008) than in
animals treated with PBS (2 with endo rAFS stage II, 2 with endo rAFS
stage III). The median volume (mm3) of endo lesions was also lower (p�
0.03) in baboons treated with TBP (37, range 5–199) or Antide (77, range
10–238) than in those treated with PBS (472, range 98–1468). In the second
part, the median surface area (mm2) of endo lesions was lower (P� 0.05)
in TBP treated baboons (25, range 14–49) than in PBS treated controls (86,
range 58–95). Furthermore, less severe endo was observed in the 3 TBP
treated baboons (all with endo rAFS stage I) than in the 3 PBS treated
baboons (n� 2 with endo rAFS stage IV, n� 1 with endo rAFS stage I).

Conclusions: In baboons, r-hTBP-1 inhibits the development of endo-
metriotic lesions/adhesions, and thus could be effective in the prevention/
treatment of human endometriosis.

Supported By: SRBI, Boston, USA; Leuven Univ Research Council and
Flemish Foundation for Scientific Research, Belgium.
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O-3

Ultrasonographic observation of the direction of embryo droplet dis-
placement by uterine contractions (UC) at the time of embryo transfer
(ET) may predict the pregnancy outcome. H. B. Zeyneloglu, H. E.
Duran, V. Baltaci, S. A. Batioglu. Baskent Univ, Ankara, Turkey.

Objective: It has been reported UC may occur throughout menstrual
cycle. The UC may be involved in sperm ascend and embryo implantation.
Recent reports with computerized system have shown that the frequency UC
at the ET day may influence the pregnancy outcome after an in vitro
fertilization/ intracytoplasmic sperm injection (IVF/ICSI) cycle. These con-
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tractions may displace the embryo droplet even at the time of ET. We aim
to assess the impact of UC in the clinical setting at the time of ET on the
pregnancy outcome.

Design: Prospective observational study.
Materials/Methods: This study included 105 ET cycles. Patients were

down-regulated with a GnRH-analog in the late luteal phase, controlled
ovarian hyperstimulation was provided with recombinant FSH (Gonal-F,
Serono). After at least 3 follicles�18 mm was detected on the ultrasonog-
raphy with E2 levels� 500 pg/ml, oocyte maturation was triggered with
10,000 IU hCG (Profasi, Serono). Oocytes were picked up 34–36 hours
later. IVF or ICSI procedures were performed according to the indication of
the cycle. Oocytes and embryo were cultured in IVF, G1 and G2 media,
(Vitrolife, Sweden) subsequently. Embryo transfers were achieved on day 3,
where 3–4 available best quality embryos were replaced under transabdom-
inal ultrasonographic observation. Tip of the embryo catheter (Wallace) was
avoided to touch the fundus and in most cases the embryos were placed in
the middle of the longitudinal axis of the endometrial cavity. Occurrence of
uterine contractions and movement of air droplets accompanying embryos
were observed for 10 minutes at the ultrasonography and recorded. A
�-hCG sample 12 days after ET revealed the pregnancy result and a clinical
pregnancy was considered if fetal heart activity was detected by ultrasonog-
raphy. According to the type of droplet displacements, the analysis has been
accomplished in 3 groups: upward displacement from cervix to fundus (CF)
(Group I); downward displacement from fundus to cervix (FC) (Group II);
and, no displacement of observed during or after the embryo transfer (Group
III). This analysis included only first ET cycles of each patient.

Results: Group I included 50 ET cycles (47, 6%), Group II had 19 ET
cycles (18, 1%) and Group III had 36 ET cycles (34, 3%). Demographic
data, duration of stimulation days, maximum estradiol levels, number of
oocytes recovered, fertilization rates, cleavage rates, number of best grade
embryos, number of available embryos and number of transferred embryos
were comparable in each group. Pregnancy rates were 84% (42 patients),
18.1% (19 patients) and 10,5% (2 patients) in Groups I, II and III, respec-
tively. The pregnancy rate in Group I was significantly higher than preg-
nancy rates in Group II and III, respectively (p� 0.01 and p� 0.01).
However, a statistical significance was not detected in between the preg-
nancy rates of Group II and III.

Conclusions: Uterine contractions may affect the outcome of the preg-
nancy. This study was performed in the daily clinical setting with close
transabdominal ultrasonographic observation during the embryo transfer. If
an upward displacement of the droplet occurs, the pregnancy chance is the
most likely. The observation of displacement of embryo droplet by ultra-
sonography is a powerful tool for pregnancy prediction.

Monday, October 22, 2001
2:15 P.M.

O-4

4000 cases of intrafallopian transfer of ova immediately after intracy-
toplasmic sperm injection (RAPID ICSI-ZIFT) for treatment of severe
male factor infertility. H. Sahebkashaf, A. Aleyassin, H. Saidi, N. Gha-
lavand, H. Ghavami Adel, S. Sahebkashaf. Navid’s Institute of Infertility,
Tehran, Iran; Shariati Hosp, Tehran, Iran; Navid’s Institute of Infertility and
Dept of Infertility and Endocrinology, Shariati Hosp, Tehran, Iran.

Objective: Gamete Intrafallopian Transfer (GIFT) is a well-established
technique of assisted conception and as the technique of choice for infertile
couple with patent fallopian tubes although Gift lost popularity because of
its requirement of a fully equipped operating room and improving in-vitro
embryo culture system. But it still offers a high pregnancy rate in the hands
of well trained personnel probably because of more physiologic environ-
ment of the tubal epithelium. We presented probably for the first time the
treatment of 100 couples with severe Male Factor infertility in 16th world
congress and 54th annual meeting of ASRM 1998. We endeavor to show
that Gamete Intrafallopian Transfer of ova immediately after intracytoplas-
mic sperm injection (RAPID ICSI ZIFT) is a treatment for severe Male
Factor Infertility.

Design: A retrospective study of 4000 consecutive RAPID ICSI ZIFT
cases conducted in a private and university ART centers during a 54 month
period from July 1996 to December 2000.

Materials/Methods: 4000 couples were selected in whom severe Male
Factor was the primary infertility diagnosis. Semen was collected after

masturbation (N#2300), microscopic epididymal sperm aspiration (MESA)
(N#460), percutaneous sperm aspiration from the epididymis (PESA)
(N#830) or testical (TESA) (N#215) and vibratone assisted ejaculation
(N#195). 2480 semen samples collected, exhibited two or more suboptimal
sperm parameters. 2200 samples contained sperm concentration which
were � 3 mil, 2000 samples with 15% forward progressive sperm and
suboptimal morphology in 2440 samples. Females 25 to 45 years of age
exhibited tubal patency as determined by hystrosalpingogram and laparas-
copy. All patients had been stimulated with LH/RH agonist Buserlin (Su-
prefact) HMG combinations in the form of a long protocol and transvaginal
ultrasound guided oocyte retrieval, ICSI and laparascopic tubal transfer.

Results: In average 10 oocyte per collection was retrieved and a mean of
5.5 post ICSI-OVA were transferred the remaining oocyte were fertilized by
ICSI and cryopreserved. Clinical pregnancy rate for the above series was
46% (1840/4000) the average age of female patients was 35.4% and
multiple pregnancy rate was 22.2%.

Conclusions: Success of tubal transfer for post ICSI ova is related to
maternal age (ova number and quality) and the programs’ rate of fertiliza-
tion and embryo development and in the hand of well-trained personnel can
afford the severe Male Factor patients high chance of success.

Supported By: Grant in the memorial of Navid Sahebkashaf by Navid’s
institute of infertility.
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Imaging living, human MII oocytes with the polscope reveals a high
proportion of abnormal meiotic spindles. W. Wang, B. Cao, L. Meng,
R. J. Hackett, D. L. Keefe. Div of Reproductive Medicine and Infertility,
Women and Infants Hosp of RI, Brown Univ Sch of Medicine, Providence,
RI.

Objective: Abnormal meiotic spindles are occasionally present in human
oocytes and their rate increases significantly with maternal age (Battaglia et
al., Human Reprod 11:2217–22). As spindles in living human oocytes can
be imaged with a non-invasive, digital and orientation-independent Pol-
scope (Wang et al.,Fertil Steril 2001;75:348–53), such a technique may be
useful to predict oocyte’s quality based on spindle morphology. In the
present study we examined the morphology of spindles in living human
oocytes imaged with Polscope and compared the results among the women
of various ages.

Design: The LC Polscope was used to image spindles in living human
oocytes before intracytoplasmic sperm injection (ICSI). Oocytes were
grouped according to the normalcy of spindle structure.

Materials/Methods: Approval was obtained from the Women and Infants
Hospital Institutional Review Committee to study unfertilized human oo-
cytes and images of oocytes obtained during human IVF with the Polscope.
Oocytes were obtained from stimulated ovaries of consenting patients
undergoing oocyte retrieval for ICSI. Before examination with the Polscope,
cumulus cells were removed. For imaging spindles, oocytes were placed in
drops of modified HTF covered with warm paraffin oil in a Bioptechs Delta
T.C.O. Culture Dish System. Dishes were maintained at 37°C during
examination. Oocytes were examined under a Zeiss Axiovert 100 with a
Neofluar 40� strainfree objective and LC Polscope optics and controller,
combined with a computerized image analysis system. Images were saved
in Jazz disk for the analysis of spindle structure.

Results: Oocytes were categorized into three groups, according to spindle
structure: Group I oocytes had normal spindles. In these oocytes spindles
had two clear poles and well-organized morphology. Group II oocytes had
abnormal spindles. Oocytes with abnormally short and/or partially depoly-
merized spindles, dividing spindles or two spindles were categorized in this
group. Group III oocytes had no spindles. Six hundred and sixty-four
metaphase II oocytes from 63 cycles were analyzed. 216 oocytes (32.5%)
showed normal spindles, 293 oocytes (44.1%) showed abnormal spindles
and 155 oocytes (23.3%) did not have spindles. When the data were further
analyzed according to maternal ages, it was found that the proportions of
oocytes with normal, abnormal and no spindles were 33.1, 45.4 and 21.5%
for women at ages of�35; 33.9, 40.0 and 25.7% for women at ages of
35–39; and 14.3, 46.4 and 39.3% for women at ages of�40. Significantly
fewer oocytes with normal spindles were found in women over 40. The
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average number of oocytes also was significantly less in women over age 40
(4.8 � 2.1) than in women at other ages (9.5� 6.4�11.9� 6.3).

Conclusions: These results indicate that high proportions of human oo-
cytes from infertile women show abnormal spindles and such rates increase
in women over age 40. The observed effects of age on spindle morphology
may even be greater if spindles from young, normal women, rather than
infertile women are employed as controls. It will be important to investigate
whether oocytes with abnormal spindles or with no spindles at all develop
to abnormal embryos or fetuses. Spindle birefringence, imaged with the
Polscope, may be useful for selection of embryos for transfer based on the
spindle morphology.

Supported By: Supported by NIH-K081099 and WI Hospital Faculty
Research Fund.
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Identification of metaphase II spindle in living human oocytes using
Pol-scope enables the prediction of embryonic developmental compe-
tence after ICSI. J. H. Moon, C. S. Hyun, W. Y. Son, S. W. Lee, S. H.
Yoon, J. H. Lim. Maria Women’s Hosp, Seoul, South Korea.

Objective: In the metaphase II (MII) oocyte, the spindle correlates with
chromatin decondensation and pronuclear development during oocyte acti-
vation. Since the meiotic spindle in living oocytes is highly birefringent,
their structures can be noninvasively viewed by Pol-Scope (CRI, Cam-
bridge, MA). This study was carried out to investigate whether mechanical
trauma to the spindle during ICSI influences the embryonic developmental
competence in vitro.

Design: The location of spindle in MII human oocytes was visualized by
Pol-Scope and oocytes were divided into six groups according to the angle
between the spindle and the first polar body. ICSI was performed on these
oocytes and the fertilization and subsequent embryonic development were
compared among these groups.

Materials/Methods: After collection of cumulus-oocyte complexes from
patients, the cumulus cells were removed enzymatically. All spindles of MII
ooctyes were imaged at 36.5°C using Pol-Scope before ICSI. Based on the
spindle location and the angle formed by the first polar body, the oocytes
were divided into six groups: group A, oocytes with the spindle located
exactly under the first polar body; group B, oocytes with the spindle located
between 0 and 60 degrees from the first polar body; group C, oocytes with
the spindle located between 60 and 120 degrees; group D, oocytes with the
spindle between 120 and 180 degrees; group E, oocytes with the spindle
exactly at 180 degrees; and group F, oocytes without any visible spindle.
Number of pronuclei in oocytes was scored at 18 h after ICSI, and the
fertilized eggs with two pronuclei were co-cultured with cumulus cells in 10
ul YS medium containing 10% hFF for 48 hr. On day 3, the quality of
embryos was evaluated and graded into four groups (Excellent, Good,
Medium and Poor) on the basis of the regularity of blastomeres and the
amount of anuclear fragments.

Results: 308 oocytes from 41 patients were examined by Pol-Scope
before ICSI. The spindle was visualized in 241 oocytes (78.2%), while 67
oocytes (21.7%) did not have visible spindle. The majority of oocytes
(74.1%) had the spindle directly beneath or adjacent to the first polar body
(group A and B: 54.7 and 19.4%, respectively). In 4.9% of oocytes, the
spindle appeared outside 60 degrees from the polar body (group C, D, and
E: 2.5, 0.3 and 0.09%, respectively). Consequently, only 2.5% of oocytes
had the spindle located on the path of an ICSI needle (group C). After ICSI,
the fertilization rate and embryonic development were similar among
groups A, B, C, D and E regardless of spindle position. However, the
fertilization rate of these oocytes with spindle (91.3%) was higher than that
of the oocytes without any visible spindle (group F, 77.6%), and the rate of
multiploidy (3PN and 4PN) was significantly lower in the oocytes with
spindle than that in the oocytes without any visible spindle (5.5 vs 26.9%;
P � 0.05). In addition, the rate of good quality embryos (Excellent and
Good) was higher in the oocytes with spindle (59.2%) than in the oocytes
without any visible spindle (group F: 21.2%).

Conclusions: The observation of the birefringent spindle in human oo-
cytes with Pol-Scope allows avoiding any mechanical trauma to spindle
during ICSI. This study suggests that we can predict the embryonic devel-

opmental competence after ICSI by observing the presence of spindle using
Pol-Scope.

Monday, October 22, 2001
3:00 P.M.

O-7

Clinical use of a pronuclear stage scoring system following conventional
in-vitro fertilization. Y. Xu, Z. Guanglun. The First Affiliated Hosp of
Sum Yat-sen Univ of Medical Science, Guangzhou, China.

Objective: Human IVF has been developed for more than two decades.
However, the relative low success rate may indicate that the criterion of
selecting embryos, which was mainly based on the morphology and cleav-
age rate in routine clinic, was not enough. Pronuclear stage scoring was
recently been used in IVF as an additional parameter. In this prospective
study, modified pronuclear scoring system was used to score zygotes
following conventional IVF.

Design: Prospective evaluation of IVF results.
Materials/Methods: This prospective analysis included 178 couples

treated for infertility problems and following conventional IVF between
July and December 2000. Couples underwent more than two cycles were
excluded from this study. Pronuclear scoring was performed mainly based
on the published system of Scott and Smith. The alignments of nucleoli at
the junction of the two pronuclei, the position of the pronuclei, and the
appearance of the cytoplasm were evaluated. To emphasize the importance
of the synchrony between the two pronuclei, the nucleoli of polarized form
of pattern 0 in the system of Tesarik and Greco was scored 5, and that of the
non-polarized form of pattern 0 was scored 5�. Nucleoli beginning to align
was scored 4. Scattered with big difference (3) was scored 3. If the pronuclei
were well separated or were very unequal in size, they were scored 1. Close
or aligned pronuclei were scored 5. Heterogeneous cytoplasm with a clear
halo around the edges was scored 5, while pitted and/or darkened cytoplasm
was scored 3. Pronclear membrane breakdown and early cleavage were not
observed in this study.

Results: A total of 178 treatment cycles were included in this study.
Although pregnancy rate, implantation rate and multiple pregnancy rates
increased with the increasing number of full score zygotes (pronuclear
score � 15) in transferred embryos, however, no significant difference
could be found. With mean pronuclear score (sum of all pronuclear oocytes
selected/total number of pronuclear oocytes) was no less than 13, the
pregnancy rate and implantation rate were 49.1% and 26.5% respectively,
compared with 29.4% and 15.0% respectively when mean pronuclear score
was less than 13. (P� 0.01 and P� 0.002 respectively). When all embryos
were analyzed, 77.2% (1053 out of 1364) embryos developed from zygotes
with pronuclear scores no less than 11 could be transferred or cryopres-
vered, while it decreased to 46.1% (88 out of 191) when pronuclear score
was less than 11 (p� 0.001).

Conclusions: In conclusion, pronuclear scoring is a very useful parame-
ter, which may act as double-check to select embryos. A mean pronuclear
score of 13 is a useful predictive value. However, pronuclear morphology
could only partly represent embryo viability. Combination with the param-
eters of cleavage embryos to select transferred embryos is indispensable.

Monday, October 22, 2001
3:45 P.M.

O-8

A randomized controlled study comparing human embryo growth in
sequential blastocyst media with or without Vero cell coculture. B.
Shapiro, K. Richter, D. Harris, S. Daneshmand. Univ of Nevada Sch of
Medicine and Fertility Ctr of Las Vegas, Las Vegas, NV; Fertility Ctr of Las
Vegas, Las Vegas, NV.

Objective: To compare human embryo growth in sequential blastocyst
media with and without a coculture of Vero cells.

Design: Prospective randomized study.
Materials/Methods: Twenty-eight patients undergoing in vitro fertiliza-

tion (IVF). Fertilized (2pn) oocytes from each patient were randomly
assigned to either sequential media alone or the same sequential media
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supplemented with Vero cell coculture. Paired t-tests were used to compare
average cell number per embryo on day 3 and numbers of embryos reaching
the compaction, blastocyst and expanded blastocyst stages by day 6.

Results: Day 3 cell numbers (6.6 vs 5.0, p� 0.0002) and numbers of
embryos reaching the compaction (4.0 vs 3.0, p� 0.007), blastocyst (2.7 vs
1.8, p � 0.017) and expanded blastocyst stages (2.1 vs 0.6, p� 0.0001)
were all significantly higher for embryos grown with Vero coculture com-
pared to those grown in sequential media alone. Nine (64.3%) of the first 14
transfers (all including at least one cocultured embryo) resulted in detectable
fetal heart motion, with an average embryo implantation rate per patient of
45.2%.

Conclusions: The combination of sequential blastocyst media with Vero
cell coculture results in significantly better embryo growth compared to the
use of sequential blastocyst media alone. Coculturing increases cell num-
bers and the numbers of embryos reaching the compaction, blastocyst, and
expanded blastocyst stages.

Monday, October 22, 2001
4:00 P.M.

O-9

The dynamics of mitochondrial distribution in mammalian oocytes
during meiotic maturation in vivo or in vitro. M. Kaneko, T. Takeuchi,
L. L. Veeck, Z. Rosenwaks, G. D. Palermo. Ctr for Reproductive Medicine
& Infertility, Weill Medical Coll of Cornell Univ, New York, NY.

Objective: Mitochondria play an important role in oocyte maturation and
early embryo development, producing the ATP and so the energy for many
cellular activities, and they also carry a small complement of mitochondria-
specific genes. In current efforts to ‘rescue’ aged oocytes by the transfer of
ooplasm or karyoplasts, the coincidental transfer of mitochondria and so
possible creation of heteroplasmy has become a matter of some concern.
Therefore, we have investigated the spatial distribution of mitochondria at
different maturational stages in human and mouse oocytes, using a fluores-
cent marker.

Design: The distribution of mitochondria within human and mouse oo-
cytes was evaluated with a mitochondria-specific fluorescent dye. In order
to identify any species differences in that regard, we have compared the
mitochondrial distribution patterns in oocytes of the mouse and of man.

Materials/Methods: Germinal vesicle (GV) and metaphase II (MII) oo-
cytes were collected, respectively, from unstimulated and stimulated ovaries
of B6D2F1 mice. Mouse zygotes were obtained approximately 16 hours
after hCG and mating. Spare human GV oocytes were retrieved from
consenting couples with male factor infertility, zygotes being created by
ICSI from those that had reached MIIin vitro. Various maturation stages
were obtained by timed selection during culture of both human and mouse
GV oocytes. To visualize mitochondria, oocytes and zygotes were cultured
for 30 minutes in medium supplemented with MitoTracker� Red. In addi-
tion, presumptive metaphase I (MI) and MII stage were stained with
Hoechst 33342 (0.5�g/ml) for 10 minutes to establish the location and
status of their pronuclei or chromatin. Labeled mitochondria and chromo-
somes were then studied under a fluorescent microscope.

Results: In both mouse and human GV stage oocytes, fluorescent signal
was uniform throughout the ooplasm. In mouse oocytes, mitochondria
tended to withdraw from the cortex after resumption of meiosis, reflecting
the initiation of the mitochondrial polarization phenomenon. At MI, the
polarization became even more evident, in contrast to the isolated and
uneven mitochondrial aggregates seen in the cortical region. At MII, how-
ever, the signal had largely migrated to the hemisphere containing the
metaphase spindle. Apparently mitochondrial distribution is no different in
oocytes maturedin vitro and in vivo, respectively. On the other hand, in
human MI oocytes the signal was less intense in both the central and
extreme cortical regions. The peripheral ooplasm immediately underlying
the plasma membrane exhibited small fluorescent clumps. At MII, however,
uniform signal clusters were still visible, and both mouse and human
zygotes displayed an intense signal in the perinuclear zone.

Conclusions: These findings suggest that human oocytes do not express
the same obvious perinuclear polarity in the distribution of their mitochon-
dria throughout their maturation, as do mouse oocytes, except after fertili-
zation. Although this species difference needs to be elucidated further,
mouse oocytes do not seem to undergo any significant change in the
distribution of their mitochondria duringin vitro maturation.

Supported By: The Center for Reproductive Medicine and Infertility,
Weill Medical College of Cornell University.
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A randomized prospective study on blastocyst versus day 2–3 embryo
transfer. J. Levron, D. Bider, A. Shulman, Y. Rabinovichi, D. Seidman, J.
Dor. Sheba Medical Ctr, Ramat Gan, Israel.

Objective: The ability to support in-vitro development of human embryos
to the blastocyst stage is an important option in human IVF-ET technology.
Recently, new media compositions that supports embryo development to the
blastocyst stage were introduced and invoked an extensive debate about the
efficacy of extended culture versus the traditional IVF-ET management. The
aim of the present study was to evaluate the outcome of extended culture in
a prospective randomized frame.

Design: A group of ninety consenting patients (IRB approved) were
randomly allocated for day-3 or day-5 embryo transfer.

Materials/Methods: Ninety consenting normal responding IVF patients
with maternal age less than 38 years, less than 5 previous implantation
failures and at least 5 available zygotes were recruited for the study. All the
culture procedures were done using commercial sequential media (Cook,
Australia). The patients were randomly allocated into day-2-3 (Group-I, 44
patients) or day-5 (Group-II, 46 patients) embryo transfer.

Results: The mean ages, number of oocytes and fertilization rates were
not different in both groups. The mean numbers of embryos replaced were
3.1� 0.6 and 2.3� 0.8 in group-I and -II respectively (p� 0.0001). In the
day-5 transfer group, 3 out of 46 patients (6.5%) did not have blastocysts for
replacement. 141 out of 412- (34.2%) zygotes in group-II reached the
blastocyst stage and were suitable either for replacement or cryopreserva-
tion. Freezing of spare embryos was done in 25 cycles in group-I and only
in 12 cycles in group-II (P� 0.006). The implantation rate in group-I was
38.7% (53/137) and only 20.2% (20/99) in group-II (p-value� 0.002). The
clinical pregnancy rates were 45.5% (20/44) and 18.6% (8/43) respectively
(p-value� 0.007). The multiple pregnancy rates were 40% (8/20) and 50%
(4/8) respectively.

Conclusions: The pregnancy and implantation rates were significantly
higher in the day-3 transfer group than in the extended culture group. For
good prognosis patients we continue to adhere to day 3 embryo transfer
management restricting the number of the replaced embryos to only two top
grade embryos.

Monday, October 22, 2001
4:30 P.M.

O-11

Accuracy of day three criteria for selecting the best embryos. A. A.
Milki, M. D. Hinckley, J. Gebhardt, D. Dasig, L. M. Westphal, B. Behr.
Stanford Univ Sch of Medicine, Stanford, CA.

Objective: Recently there is a heightened awareness of the need to control
the risk of multiple gestations with IVF. Ideally, programs should not
transfer more than two embryos to avoid the potential complications seen
with higher-order multiples. The main obstacle to such an approach is the
difficulty in choosing which two embryos to replace. To aid in the selection
process, we perform blastocyst transfer (BT) in patients with more than
three 8-cell embryos. However, the effort needed for blastocyst culture,
compounded by concerns about the occasional sub-optimal performance of
extended media, have led many programs to maintain their day 3 ET
practice. In order to evaluate whether culture to day 5 is warranted for better
embryo selection, we started a prospective study to assess the accuracy of
day 3 criteria in identifying the best embryos.

Design: Prospective study.
Materials/Methods: This is an ongoing study of BT since September

2000. On day 3, the embryologist chose the 2 embryos that would have been
selected for transfer that day and cultured them separately. On day 5, all
embryos were examined to determine the best and second best blastocysts.
Typically, two blastocysts were chosen for transfer with additional ones
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frozen on day 5 or 6. All embryos were cultured under oil in P1 with 10%
SSS and moved on day 3 to Blastocyst medium with 10% SSS.

Results: 65 patients had BT in this study to date. The mean age was 34.6
(27-41). The mean number of�8-cell embryos was 6.3. Picks were�8-
cells and typically grade I (87%). All cycles made blastocysts and 74% had
cryopreservation. The mean number of blastocysts was 2.9 on day 5 and 1.7
on day 6. Neither pick was chosen in 27 cycles. In 24 cycles, one pick was
transferred, while both picks were transferred in only 14 cycles (22%). Of
78 non-transferred picks, 39 were frozen and 39 arrested, with both picks
arresting in 6 cycles. The single best blastocyst was chosen from the picks
in 27/65 cycles (42%).

Conclusions: The value of morphologic criteria for cleavage-stage em-
bryo selection may fall short when the transfer is limited to only two
embryos. Although a reasonable number of day 3 picks did end up forming
blastocysts by day 6, surprisingly, in 42% of our cycles, the chosen blas-
tocysts were not from the day 3 picks selected by experienced embryolo-
gists. In the remaining 58% of the cycles at least one of the transferred
blastocysts was from the picks. However, the single best blastocyst did not
come from either pick in 38 out of 65 cycles. This could suggest that the
majority of patients who conceived a singleton would not have achieved a
pregnancy if they had a day 3 transfer of only the 2 picks. Therefore, we
believe that blastocyst culture is the method of choice in this population.

Monday, October 22, 2001
4:45 P.M.

O-12

The integration of blastocyst transfer for all patients. J. Wilson, K.
Hartke, M. Kiehl, J. Rodgers, C. Brabec, R. Lyles. Reproductive Resource
Ctr of Greater Kansas City, Overland Park, KS.

Objective: Several studies have shown an increase in pregnancy and
implantation rates utilizing blastocyst embryo transfer (ET) for selected or
non-selected patients. Other studies have suggested that a minimal number
of viable embryos must be available on day 3 to extend embryo culture to
day 5. The objective of this study was to determine if pregnancy and
implantation rates could be increased by culturing all embryos to day 5 prior
to selecting the embryos for ET.

Design: A retrospective, non-randomized comparison of day 3 (d3) and
day 5 (d5) ET for 419 and 570 retrieval cycles, respectively.

Materials/Methods: Patients had controlled ovarian hyperstimulation with
oocytes retrieved 33-36 hours after human chorionic gonadotropin (hCG).
Oocytes were inseminated or injected approximately 4 hours post-retrieval.
Two or more zygotes or embryos per drop were cultured in�30 ml drops
(S1/G1.2) under oil for 48 hours. Embryos were transferred into S2/G2.2

drops, in new oil dishes, a.m. of day 3. All embryos were cultured in 5%
CO2, 5% O2 and 90% N. Embryos were selected for ET, a.m. of day 5.
Supernumery blastocysts were cryopreserved on day 5 or 6. Data were
analyzed by chi-square analysis.

Results: In an initial study, the decision was made, based on embryo
number and quality, on day 3 whether to continue culture to day 5 or to
perform a day 3 ET. Analysis of those data revealed that pregnancy and
implantation rates were higher (p� 0.005) for day 5 ET when compared to
historic day 3 ET data (non-selected patients). Moreover, day 3 ET preg-
nancy rates in this study were less (p� 0.005) when compared to the same
historic day 3 ET data. Therefore, all patients were scheduled for day 5 ET,
regardless of oocyte or embryo number. Data for 419 day 3 ET and 570 day
5 ET are compared in Table 1. These data suggest that day 5 ET increases
(p � 0.005) the clinical and ongoing pregnancy rate for those patients�35
and for the total program. Although there was not a concomitant decline in
the multiple pregnancy rate with fewer embryos transferred on day 5, the
probability of high-order multiple pregnancy was reduced with less (p�
0.001) embryos transferred [d3ET (2.7) vs. d5ET (2.0)]. Part of the inability
to reduce the multiple pregnancy rate might be explained by the increase
(p � 0.001) in the implantation rate (d3� 27% vs. d5� 43%). Embryonic
development was 47% for embryos cultured to day 5, with�97% of
patients having an ET. More (p� 0.001) day 5 than day 3 patients (38% vs.
19%) had embryo(s) cryopreserved.

Table 1.

Day of ET
�35
3/5

35–37
3/5

38–40
3/5

�40
3/5

Donor
3/5

Total
3/5

N 192/291 89/118 64/73 13/12 61/76 419/570
Clinical PR (%) 53/66a 45/52 38/37 46/25 48/57 48/57a

Ongoing PR (%) 48/62a 42/46 23/32 38/25 43/49 42/52a

Multiple (%) 38/43 30/23 21/15 50/0 48/30 36/35
MSC (%) 8/7 8/11 38/15 17/0 10/14 12/9

a � P � 0.005; PR� pregnancy rate.

Conclusions: Culturing all embryos an additional 48 hours, through
embryonic genome activation, allows for selection of the most viable
embryos for both ET and cryopreservation without compromising the pa-
tient’s chance of becoming pregnant.

ART: LAB ISSUES

Monday, October 22, 2001
2:00 P.M.

O-13

Improved post-thawed preimplantation development after vitrification
using Taxol™, a cytoskeleton stabilizer. S. E. Park, H. M. Chung, J. M.
Lim, T. K. Yoon, E. A. Park, K. Y. Cha. Infertility Medical Ctr, CHA Gen
Hosp, Seoul, Korea; Seoul National Univ, Seoul, Korea.

Objective: We previously reported (Park et al., 2000 ASRM meeting) that
mouse mature oocytes can survive and develop to the blastocyst stage after
vitrification and thawing using ethylene glycol (EG) and an electron micro-
scope (EM) grid. Since preimplantation development of vitrified-thawed
oocytes was lower than that of fresh oocytes, this study was subsequently
conducted to examine whether the addition of Taxol™, a cytoskeleton
stabilizer, to vitrified solution could improve post-thaw development of
vitrified mouse oocytes.

Design: A randomized, prospective study was undertaken at the univer-
sity affiliated hospital, Pochon CHA University. Survival (morphological
normality) after thawing, IVF, development to the blastocyst stage and
pregnancy after transfer were monitored.

Materials/Methods: Cumulus-enclosed oocytes (CEOs) were collected
from ICR mice superovulated by PMSG and hCG injections. CEOs were
vitrified with 5.5 M EG- and 1 M sucrose-containing Dulbecco’s phosphate
buffered saline, to which 0 or 1�M Taxol™ was added. CEOs were then
loaded onto EM grid for storing in liquid nitrogen. Stored oocytes were
thawed at 37°C by a five-step method. Vitrified-thawed oocytes were then
fertilized in vitro with epididymal semen and cultured in a chemically
defined, modified preimplantation-1 medium (Park et al., Fertil Steril, in
press) up to 124 h after IVF. Some blastocysts were transferred to synchro-
nized recipients.

Results: Significant (p� 0.0002) model effects were found in the number
of oocytes developed beyond the 4-cell stage. More oocytes developed to
the 4-cell (48% vs. 84.4%), 8-cell (34 vs. 70.6%), morula (26% vs. 63.7%)
and blastocyst (24% vs. 58.6%) stages after the addition of Taxol™ to the
vitrification solution than after no addition. However, Taxol™treatment did
not significantly affect post-thaw survival (82.8 to 89.1%) and fertilizability
(78.3 to 79.3%). A total of 60 blastocysts were transferred to 6 synchronized
recipients and 2 of them (1 in each group) became pregnant.

Conclusions: The addition of Taxol™ to vitrification solution greatly
promoted post-thaw preimplantation development of ICR mouse oocytes.
Although large scale of experiment is necessary to confirm the develop-
mental competence of Taxol-treated, vitrified-thawed oocytes, the result of
this study showed a possibility that stabilization of cytoskeletal system is
critical for improving preimplantation development after vitirification and
thawing.

Supported By: A grant from the Interdisciplinary Research Program of
the KOSEF (1999-2-205-002-5).
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Monday, October 22, 2001
2:15 P.M.

O-14

Effects of cytoplasmic transfer on embryo viability are post-genomic.
J. A. Barritt, G. Tomkin, D. B. Sable, J. Cohen. Institute for Reproductive
Medicine and Science of Saint Barnabas, West Orange, NJ.

Objective: Provide an overview of the clinical outcome measures from 30
cases of synchronized ooplasmic transfer by injection at the MII stage.

Design: All consenting patients undergoing ooplasmic transfer at our
institute were retrospectively analyzed for clinical outcome measures from
both previous and ooplasmic transfer cycles.

Materials/Methods: Ooplasmic transfer by injection from presumably
fertile donor oocytes (5-15% volume) into compromised recipient oocytes
was performed in patients with persistent poor embryo development and
recurrent implantation failure. Data from previous and ooplasmic transfer
cycles were retrospectively analyzed (EggCyte™, Livingston, NJ).

Results: Ooplasmic transfer by injection was attempted 30 times in 27
couples. The 27 couples had undergone 55 cycles of IVF/ICSI at other
centers and 40 cycles of IVF/ICSI at our center. Of the 40 previous cycles
at our center no pregnancies were achieved. Of the 30 attempted cycles of
ooplasmic transfer, two cases did not have transfers, and 13 clinical preg-
nancies were established (43.0%), resulting in one miscarriage, nine single-
ton and two multiple pregnancies. One singleton pregnancy is ongoing. No
significant differences were found between previous cycles at our center and
the ooplasmic transfer cycles in: the mean of oocytes retrieved (17.6 vs.
17.0), 2-PN fertilization percentage (61% vs. 53%), number of cells on
Day-3 (4.6 vs. 4.8), percentage of fragmentation on Day-3 (39% vs. 34%),
the mean of embryos transferred (3.2 vs. 3.8), or the percentage of embryos
considered ’normal’ on Day-3 (8 cells with less than 10% fragmentation)
(4.7 vs. 7.5; p0.05). In some ooplasmic transfer cases a single ‘normal’
Day-3 embryo was produced, while in these patients previous regular
attempts no Day-3 embryos were considered suitable for transfer. The only
significant findings between fresh previous cycles at our center and the
ooplasmic transfer cycles were implantation (1% vs. 16%; p� 0.0001) and
pregnancy rate (fetal heart beat) (0% vs. 43%; p� 0.0001).

Conclusions: A high clinical pregnancy rate was established in a group of
patients with a history of repeated IVF failure and very poor embryo
development. Although many measures of embryonic development were
not significantly changed by the ooplasmic transfer procedure, there were
only a limited number of cases available for study. The introduction of a
small amount of ooplasm from a donor oocyte evidently improves the
function of some oocytes with deficiencies, although the actual mechanisms
remain unknown. Transferred ooplasm probably includes mRNAs, proteins,
mitochondria, as well as other factors and organelles, however, the activity
of such factors is not evident prior to genomic activation. While the success
rate with this procedure is above expectations, we still cannot recommend
its widespread application.

Supported By: Saint Barnabas.

Monday, October 22, 2001
2:30 P.M.

O-15

The supplementation of granulocyte-macrophage colony-stimulating
factor (GM-CSF) in culture medium improves the pregnancy rate in
human ART programs. D. Kim, M. Kim, H. Kang, H. Lee, W. Park, H.
Kwon. Medical Science Institute, Eulji Gen Hosp, Seoul, South Korea;
Dept of OB/GY, Eulji Gen Hosp, Seoul, South Korea.

Objective: To assess the effect of GM-CSF, as a medium supplement, on
the pregnancy rate in human ART programs.

Design: 1) Using mouse embryo model, the effect of GM-CSF on the
development of mouse embryos was examined. 2) The pregnancy rate in
human ART programs was compared between the GM-CSF supplemented
group and control group.

Materials/Methods: Mouse 2-cell embryos were collected from the ovi-
ducts of 5-6 weeks old ICR mice at 48 hours after hCG injection. Embryos
were cultured in P-1 medium supplemented with mouse GM-CSF (0, 1, 5,
10 ng/ml). The embryo development to blastocysts and hatching blastocysts

was investigated and the cell number in blastocyst was also examined.
Using RT-PCR, the expressions of IGF-II and LIF mRNA in blastocyst
were evaluated in the GM-CSF supplemented group and control group. In
human, oocytes were retrieved from the women who underwent controlled
ovarian hyperstimulation. The oocytes were fertilized by conventional IVF
and ICSI, then cultured in 10�l microdrops of modified P-1 medium
supplemented with or without 2 ng/ml human GM-CSF. Embryo transfers
were performed on Day 3. The statistical significance of the data was
analyzed using chi-square test.

Results: In mouse, addition of GM-CSF increased the percentage of
blastocysts (65.5%, 68.6%, 73.0% and 76.1% for control and 1, 5 and 10
ng/ml, respectively), and increased the proportion of hatching blastocysts
(35.2%, 36.4%, 43.2% and 53.0% for control and 1, 5 and 10 ng/ml,
respectively). The mean cell numbers in blastocyst were not different
between the GM-CSF supplemented group and control group. IGF-II and
LIF expressions in blastocyst were higher in GM-CSF supplemented group
than in control group. The results of GM-CSF on the human ART programs
are tallied below.

The effect of GM-CSF on the human ART programs.

IVF ICSI Total

Control GM-CSF Control GM-CSF Control GM-CSF

No. of cases 51 24 27 52 78 76
Age (years) 35.3� 4.3 32.4� 4.4 33.9� 4.3 34.0� 4.9 34.8� 4.3 33.5� 4.7
No. of clinical

pregnancy
(%)

19 (37.3)1 16 (66.7)2 5 (18.5) 19 (36.5) 24 (30.8)1 35 (46.1)2

1,2 P � 0.05.

Conclusions: The results of experiment by mouse embryos showed ben-
eficial effects of GM-CSF as a medium supplement. Furthermore, the
addition of GM-CSF significantly improved the clinical pregnancy rate
when applied to human ART programs. These results suggest that GM-CSF
might be a important molecule in embryo development and implantation.

Monday, October 22, 2001
2:45 P.M.

O-16

The absence of a polarized granular area in the cortical region of the
human oocyte and reduced implantation. G. J. Garrisi, G. Tomkin, J.
Cohen. Institute for Reproductive Medicine and Science of Saint Barnabas,
West Orange, NJ.

Objective: The presence of a granular region in a limited area of the
cortical ooplasm, characterized by clustered mitochondria, has been de-
scribed in the human. It is typically first observed in MI oocytes, even with
the light microscope, and disappears after the extrusion of the second polar
body. In time-lapse studies, the granular area appears to move around the
periphery of the oocyte with a regular period (Payne et al. 1997). The
purpose of this study was to determine the effect of the absence of this
granular area on the ability of the oocyte to be fertilized, develop, and
implant normally.

Design: A retrospective analysis of the morphology of MII oocytes from
IVF patients undergoing ICSI.

Materials/Methods: Observations of oocytes were made 4-8 hours post-
retrieval, at the time of ICSI. The oocytes were cultured individually and
scored for fertilization and embryo morphology. Analysis was performed
with the EggCyte™ database on all ICSI procedures that occurred between
1995 and 2000.

Results: Of 30,433 MII oocytes, 7,161 (23%) displayed no apparent
cortical granular area. The fertilization rate was significantly lower among
oocytes without a granular area (4,897/7180, 68.2% vs. 17,424/23,326,
74.7%; p� 0.001). There were no obvious differences between the two
groups in standard parameters of embryo quality (e.g. cell number, frag-
mentation percentage, multinucleation) on day 3. Evaluation of homoge-
nous embryo transfers showed that the implantation rate of embryos derived
from oocytes with a visible granular area was significantly higher than that
of embryos derived from oocytes without the area (1127/3938, 28.6 vs.
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150/613, 24.5; p� 0.05). Similarly, pregnancy rates were higher when the
transferred embryos all developed from oocytes with a granular area (703/
1263, 55.7% vs. 98/221, 44.3%; p� 0.005).

Conclusions: The reduced developmental potential of oocytes without a
visible granular region suggests that the presence of the cortical granular
region is predictive of high outcomes. The absence of an area that is visible
with light microscopy does not necessarily predict developmental failure,
nor does it exclude the existence of polarity if another mode of assessment
were used; however, it is clearly linked with viability. The status of the
granular region in MII oocytes may be a useful selective indicator prior to
embryo transfer.

Monday, October 22, 2001
3:00 P.M.

O-17

The effect of polar body (PB) morphology on embryo quality, implan-
tation and pregnancy rates. B. Balaban, B. Urman, A. Isiklar, C. Alatas,
S. Aksoy, R. Mercan. American Hosp of Istanbul, Istanbul, Turkey.

Objective: To determine the effect of PB morphology on embryo quality
and implantation and pregnancy rates following ICSI.

Design: Retrospective case series.
Materials/Methods: Oocytes obtained from 1028 IVF/ICSI cycles were

included. Morphology of the first PB was evaluated as follows: 1) G1: round
or oval homogenous PB, 2) G2: fragmented PB, 3) G3: small PB, 4) big PB,
5) immature PB, 6) G2–G3: small fragmented PB, 7) G2–G4: big frag-
mented PB. PB morphology was correlated with fertilization, cleavage
speed and embryo quality on day 3. Implantation and clinical pregnancy
rates were determined in transfer cycles where all embryos transferred were
derived from oocytes having the same PB morphology.

Results: Mean female age and duration of infertility were 32.4 and 8.3
years respectively. A total of 9987 oocytes were retrieved of which 7702
were MII. Oocytes with immature PB (G5) fared the worst in terms of
fertilization rate, degeneration rate and the incidence of G1	G2 embryos.
Implantation rates were significantly lower when embryos derived from
oocytes with abnormal PBs were transferred compared to embryos derived
from oocytes with normal PBs.

The outcome of embryo transfer on day 3 related to polar body morphology
of the oocyte.

All embryos
derived from
Grade 1 PB

oocytes

All embryos
derived from
oocytes with

single PB
abnormality

All embryos
derived from
oocytes with
double PB
abnormality

No. of ET cycles 53 199 101
No. of embryos

transferred (mean)
170 (3.2) 702 (3.5) 354 (3.5)

G1 	 G2 embryos 119 (70%) 406 (57.8%) 197 (55.6%)
Clinical PR/ET 50% 36% 31.2%
Implantation/embryo 52/170 (30.5%) 96/702 (13.6%) 42/354 (11.8%)
Multiple PR 50% 36% 31.2%
Abortion Rate 11.5% 15.7% 15.6%

Conclusions: PB morphology of the oocyte appears to be a predictor of
the implantation potential of the day 3 embryo. Certain abnormal PB
characteristics are associated with lower 2 PN fertilization and higher
degeneration rates. Embryos derived from oocytes with normal PBs implant
at a higher rate.

Monday, October 22, 2001
3:45 P.M.

O-18

Sperm-zona pellucida binding is depending on the use of GnRH agonist
or GnRH antagonist. A. Schröder, M. Ludwig, B. Scho¨pper, S. Al-Hasani,
K. Diedrich. Dept of Gynecology and Obstetrics, Univ Clin Hosp, Lu¨beck,
Lübeck, Germany.

Objective: GnRH antagonists present an innovative approach for con-
trolled ovarian stimulation in IVF with an optimal benefit for the patients
regarding convenience and safety. On the other hand, it has been proposed
from in vitro experiments, that GnRH antagonists might inhibit sperm
pellucida. This would have an impact on fertilization results in IVF cycles
(in vitro fertilization).

Design: Prospective in vitro study.
Materials/Methods: A zona binding assay was used to study sperm - zona

binding properties of oocytes, which were not fertilized following an ICSI
cycle (intracytoplasmic sperm injection). Oocytes were stored in a highly
concentrated salt solution (1.5 M MgCl2, 0,1% polyvinylpyrrolidone, 40
mM HEPES) at 4 °C until they were used for the experiments. A commer-
cially available non-contact mode 1.48�m diode laser system (Fertilase™,
MTM Medical Technologies Montreux SA, Switzerland) was used for
preparation of hemizonae of these oocytes. Sperms derived from fertile
donors, whose ejaculates were pooled, aliquoted and cryopreserved in liquid
nitrogen. After thawing of aliquots motile sperms were isolated by the swim
up technique. The resulting supernatant was taken off and the concentration
of sperms with progressive motility was adjusted to 5� 105 sperms/ml.
Hemizonae were incubated in 50-�l droplets of this sperm suspension for
4 h. Then the hemizonae were removed and pipetted five times to dislodge
loosely attached sperms. The number of sperms tightly bound to the outer
surface of the zona was counted. Statistics were done using a heteroscedas-
tic two-sided t-test.

Results: There were 18 hemizonae from 9 oocytes, 14 from 7 oocytes, 19
from 10 oocytes, and 6 from 3 oocytes available from cycles using a GnRH
agonist and HMG (AgoHMG), a GnRH agonist and recombinant FSH
(AgoFSH), a GnRH antagonist and HMG (AntHMG), and a GnRH antag-
onist and recombinant FSH (AntFSH), respectively. Each hemizona was
evaluated separately and independent from the other half of the individual
zona. In mean� standard deviation there were 115� 35, 171� 57, 111�
55, and 83� 21 sperms bound in the AgoHMG, AgoFSH, AntHMG, and
AntFSH groups, respectively. Compared to each other, there were always
significantly more sperms when AgoFSH was compared to each other group
(p � 0.01), and significantly more sperms bound in the AgoHMG compared
to the AntFSH group (p� 0.05). If both groups with GnRH agonists were
compared to the groups with GnRH antagonists, there was also a signifi-
cantly higher number of sperms bound in the agonist groups as compared to
the antagonist groups (139� 35 vs 104� 50, p � 0.05). The number of
sperms bound in the recombinant FSH groups was significantly higher
compared to the HMG groups (145� 64 vs 113� 46, p� 0.05). On the
other hand, we did not see this significant difference in 2 pronuclear
fertilization rates in all 155 patients, who were treated for conventional IVF
in our department in the year 2000, depending on the use of GnRH agonists
or antagonists.

Conclusions: Using a zona binding assay there seems to be a reduction in
sperm binding in oocytes, which were retrieved from cycles, in which
GnRH antagonists were used. This, however, does not result in a lower
fertilization rate by conventional IVF.

Monday, October 22, 2001
4:00 P.M.

O-19

Does time between hyaluronidase exposure and intracytoplasmic sperm
injection (ICSI) influence pregnancy rate? D. E. Travassos, J. Park, N.
Zaninovic, L. L. Veeck. Weill Medical Coll of Cornell Univ, New York,
NY.

Objective: Since its inception in the early 1990s, ICSI has become a
valuable tool for overcoming severe male factor infertility. In many in vitro
fertilization (IVF) programs, ICSI procedures are carried out for well over
50% of couples seeking treatment. One component of the procedure in-
volves the enzymatic removal of oocyte cumulus cells with a weak hyal-
uronidase solution. This work analyzes whether the time period between
enzymatic treatment of oocytes until injection is performed influences
subsequent pregnancy and/or implantation rates.

Design: Retrospective analysis of ICSI cycles carried out in a university,
hospital-based setting.

Materials/Methods: Nine-hundred and twenty ICSI cycles from January
1999 to December 2000 were evaluated. To control for variation in the
patient population, only cycles with a female age under 38 years and more
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than three mature oocytes were included. Cycles undergoing preimplanta-
tion genetic diagnosis or coculture because of multiple previous poor
outcomes were excluded. For each cycle, the exact time for harvest, hyal-
uronidase treatment, and injection were entered into a computerized data-
base. The periods between harvest to hyaluronidase, harvest to injection,
and hyaluronidase to injection were calculated in minutes. Subsequently,
four time groups were analyzed: a) less than 60 minutes; b) 60 to 119
minutes (1-2 hours); c) 120 to 239 minutes (2-4 hours); and d) 240 to 359
minutes (4-6 hours). Clinical pregnancy and implantation were compared
using two-sided Chi-Square analysis.

Results: Maternal age and number of conceptuses transferred were re-
markably similar in each of the time groups. No significant differences in
clinical pregnancy or implantation were found between any of the harvest to
hyaluronidase or harvest to injection subgroups although a noticeable trend
was seen in each for better results with shorter times. Significant differences
were found, however, between subgroups of the hyaluronidase to injection
category. Results are summarized below.

Pregnancy and implantation in relation to hyaluronidase/injection intervals.

Minutes
No.

Cycles Avg Age
Avg No.

Tr

Clin
Preg/
Cycle
(%)

Clin
Preg/

Tr
(%)

Sacs/No.
Tr
(%)

Less than 60 157 32.7� 3.5 3.3� 0.83 56.1 56.8 29.8a

60–119 437 32.7� 3.3 3.2� 1.03 54.5 56.4 30.5b

120–239 305 32.7� 3.3 3.2� 0.97 51.5 53.0 24.4a,b

240–359 21 32.8� 3.4 3.3� 1.02 47.6 52.6 23.8

a p � 0.05; b p � 0.005.

Conclusions: A clear trend was observed for higher clinical pregnancy
and implantation rates with shorter time periods between enzymatic treat-
ment of oocytes and injection. Significance was reached where numbers
were large in the implantation category. It may be advisable to perform
injection procedures within two hours of cleaning oocytes in preparation for
ICSI.

Supported By: The Center for Reproductive Medicine and Infertility.

Monday, October 22, 2001
4:15 P.M.

O-20

Blastocyst expansion, inner cell mass (ICM) formation, and trophecto-
derm (TM) quality: is one more important for implantation? N. Zani-
novic, R. Berrios, R. N. Clarke, R. Bodine, Z. Ye, L. L. Veeck. Weill
Medical Coll of Cornell Univ, New York, NY.

Objective: The use of blastocyst culture for in vitro fertilization has been
associated with an increase in implantation rates. Better synchronization
between preembryo and endometrium and selection of conceptuses with a
high implantation potential can be attributed to the success. To correlate
morphology with implantation capability, a blastocyst grading system was
developed. The system is based on overall expansion, and ICM and TM
morphology. Correlation has been demonstrated between this grading sys-
tem and subsequent implantation rates. However, no report has been pub-
lished correlating blastocyst expansion, ICM, or TM quality as separate and
individual parameters. It may be important to recall that the ICM will form
the embryo, while TM, important for implantation, will give rise to the
placenta.

Design: Retrospective analysis of patients with day 5 transfer or thawed
blastocyst transfer. Implantation rates were correlated to expansion, mor-
phology of the ICM and morphology of the TM.

Materials/Methods: Blastocyst transfer in 156 patients was performed on
day 5. Blastocysts were graded based on blastocele expansion (1� no
expansion, 2� slightly expanded and 3� fully expanded); ICM morphol-
ogy (A � compacted cells, B� loose cells, and C� no visible ICM), and;
TM morphology (A� cohesive epithelium, B� uneven cells, and C� few
cells). Only patients with known implantation results were included in
study. In thawed cycles, only blastocyst survival was correlated with indi-

vidual grading parameters because the number of thawed blastocyst trans-
fers is still low. The results were compared using Chi-Square analysis.

Results: Generally, there is positive correlation between overall blasto-
cyst quality and implantation rate (example: transfer of a 3AA blastocyst
approaches a 70% implantation rate). Examining individual parameters,
there was no significant difference between degree of blastocyst expansion
and implantation rate (3� 67%, 2� 58% and 1� 53% respectively). Also,
no significant differences were found between ICM morphology and im-
plantation rate (A� 68%, B� 62% and C� 61% respectively). In contrast,
significantly higher implantation rates were achieved by transferring blas-
tocysts with grade A trophectoderm (76%) compared to B (56%, p� 0.05)
or C (50%, p � 0.05). A similar trend was observed upon analyzing
blastocyst survival after thaw; blastocyst expansion and ICM morphology
could not be correlated with blastocyst survival while better TM morphol-
ogy was positively associated (A� 85%, B � 63%, and C� 62%
respectively). The importance of a healthy TM is clearly indicated from
these observations.

Conclusions: The morphology of the blastocyst, measured with a 3-part
grading system, significantly impacted implantation. The quality of the TM
influences blastocyst implantation and post-thaw survival, while blastocyst
expansion and ICM morphology appear to impact implantation to a lesser
degree. The TM is likely the most important individual factor for implan-
tation, as it plays a crucial role in blastocyst attachment, trophoblast devel-
opment, and subsequent uterine invasion. Following implantation, a good
quality ICM will direct embryo development.

Supported By: Center for Reproductive Medicine and Infertility.

Monday, October 22, 2001
4:30 P.M.

O-21

Multiple rearrangements of mitochondrial DNA and defective oxidative
phosphorylation gene expression in unfertilized human oocytes. R.
Hsieh, N. Tsai, H. Au, S. Chang, Y. Cheng, C. Tzeng. Ctr for Reproductive
Medicine, Dept of Obstetrics and Gynecology, Taipei Medical Univ Hosp,
Taipei, Taiwan.

Objective: To detect the mtDNA rearrangement and expression of oxi-
dative phosphorylation genes in unfertilized human oocytes and arrested
embryos and to evaluate the relationship between gene expression and
oocyte quality.

Design: Prospective laboratory research in a university hospital.
Materials/Methods: Female patients for IVF including 124 oocytes, 98

embryos and 45 tripronucleate (3PN) embryos from 65 patients. Unfertil-
ized oocytes and poor quality embryos collected at 48 hours after IVF.
mtDNA rearrangements were detected by nested PCR and expression of
oxidative phosphorylation genes were determined by RT-PCR.

Results: Multiple deletions of mtDNA were found in unfertilized oocytes
and arrested embryos obtained from IVF patients. There were 13 different
deleted mtDNA molecules in unfertilized oocytes and embryos which were
confirmed by nested PCR. The rearrangement was not associated with
maternal age. However, type I deletion (n� 9) beared direct repeats
flanking the breakpoints at the 5� and 3� ends of the deletion, whereas type
II deletion (n� 4) contained no such feature. The 4977-bp deletion was the
most common deletion in human oocytes and embryos. About 66.1% of
unfertilized oocytes, 34.8% of arrested or fragmented embryos, and 21.1%
of 3PN embryos harbored the 4977-bp deletion of mtDNA. Quantitation of
the transcript levels from the mtDNA ND2, CO I, CO II, ATPase 6, CO III,
ND3, ND6 and Cyt b genes in oocytes and embryos revealed that the
transcript levels were decreased in unfertilized oocytes than in arrested
embryos and 3PN embryos.

Conclusions: A 4977-bp deletion is demonstrated to be the most common
deletion in mtDNA from unfertilized oocytes and poor quality embryos in
IVF patients. Aside from 4977-bp deletion, the heteroplasmy still exist in
the mutant mtDNA. The frequency of mtDNA deletion in human embryos
is lower than that in oocytes, suggesting that oocytes with superior quality
are prone to higher fertilization rates. Accumulation of mtDNA deletions
may contribute to mitochondrial dysfunction. Significantly decreased ex-
pression of oxidative phosphorylation genes also play an important role in
jeopardizing embryo development. We conclude that the accumulation of
modified and mutant mtDNA and defective genes expression may interfere
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with ATP production and thus impair oocyte fertilization and further em-
bryo growth.

Supported By: A grant from Taipei Medical University, Taiwan (TMC89-
Y05-A113).

Monday, October 22, 2001
4:45 P.M.

O-22

Live births after ICSI with cryopreserved testicular sperm subjected to
motility enhancement. T. S. Thomas, S. S. Howards, B. G. Bateman.
Univ of Virginia, Charlottesville, VA.

Objective: Intracytoplasmic sperm injection (ICSI) of testicular sperm is
most efficacious when the sperm selected for injection is alive. Procurement
of motile sperm is a clear means of ensuring vitality. In this study, testicular
biopsies were subjected to motility enhancement either by testicular biopsy
culture prior to cryopreservation, by exposure to chemical stimulants post-
thaw, or by the two combined. The results of a trial thaw were used to guide
sperm preparation for assisted reproduction.

Design: This case management study was performed with 7 couples in
which the man was azoospermic because of obstruction. Testis biopsies
were divided prior to freezing into cultured and non-cultured groups and
further divided after thaw into media with or without a chemical stimulant.
The four resulting groups were compared in yield of progressively motile
sperm. The optimal procedure was used in subsequent attempts to fertilize
the partner’s ova by ICSI.

Materials/Methods: Testis biopsy from beneath the tunica albuginea was
dissected into small fragments and frozen by a standard method immedi-
ately after surgery or after 48-72 hours of in vitro culture. For the trial,
cultured and non-cultured specimens were thawed, divided again and
washed in the presence or absence of 2 mM 2-deoxyadenosine	 3.5 mM
pentoxifylline (later pentoxifylline alone). Each suspension was concen-
trated to 50 microliters, placed under oil, and evaluated for progressively
motile sperm. On the day of egg retrieval, sperm were prepared by the least
invasive method that had produced sufficient motile sperm in the trial.
When stimulant was used, sperm were washed exhaustively in a stimulant-
free drop of PVP prior to injection. Clinical outcomes were evaluated.

Results: Progressively motile testicular sperm were rare in thawed spec-
imens in the absence of biopsy culture. Cultured testicular specimens
displayed motile sperm at the edge of the microdrop in 6/6 trial thaws
without stimulant. However, progressively motile sperm increased 2.7-fold
with stimulant. Thirteen attempts to conceive by ICSI were performed using
thawed testicular sperm. The overall rates of 2pn formation, implantation,
and clinical pregnancy were 74%, 24%, and 62%. The corresponding rates
for ejaculated sperm in our program were 77%, 20% and 41%. Two of 13
attempts were made with sperm from biopsy culture alone and resulted in 2
pregnancies and 3 normal babies. One attempt performed with sperm from
non-cultured biopsy exposed to stimulant resulted in a singleton live birth.
Five of 10 attempts with sperm from biopsy culture and motility stimulant
in combination resulted in clinical pregnancy. Of these, four patients deliv-
ered 6 normal offspring and one resulted in early loss.

Conclusions: We confirmed reports that in vitro culture of testicular tissue
results in stimulation of progressive sperm motility. In only 2 of 13 cases,
however, were we confident that this alone would provide enough motile
sperm for ICSI after a freeze-thaw. Post-thaw treatment of non-cultured or
cultured testicular sperm with stimulant resulted in a significant enhance-
ment of motility and allowed predictable availability of motile sperm for
subsequent ICSI. Microinjection of ova with testicular sperm subjected to
biopsy culture and/or motility stimulant treatment resulted in the birth of 10
normal infants and one first trimester loss.

Supported By: Local funds.

ART: MALE FACTOR

Monday, October 22, 2001
2:00 P.M.

O-23

Successful formation of moving spermatozoa following the in vitro
co-culture of round spermatids with Vero cells. A. Tanaka, I. Tanaka, M.

Nagayoshi, S. Awata, Y. Mawatari, H. Kusunoki. Dept of Obstet and
Gynecol, Saint Mother Hosp, Fukuoka, Japan; Experimental Farm, Kobe
Univ, Kasai, Japan.

Objective: For men whose spermatogenesis is arrested at the level of
round spermatid (R-ST), the round spermatid injection (ROSI) is the only
fertility treatment available. However, ROSI is unlikely to be regarded as a
certified treatment and many issues still remain to be solved. Main questions
among them are low fertilization rate of ROSI and lack of security when
using an immature spermatogenic cell. Therefore, we investigated the in
vitro culture of R-ST with co-cultured Vero cells, to make them undergo a
series of structural and biochemical modifications to improve the pregnancy
rate.

Design: Retrospective review of time-dependent structural changes of
R-ST following the in vitro co-culture with Vero cells.

Materials/Methods: This study deals with three kinds of azoospermic men
whose spermatogenesis was arrested at the level of round spermatid (group
A), elongating spermatid (group B) or whose testicular spermatozoa were
completely abnormal in shape, in spite of their existence (group C). R-ST
were collected from testicular biopsy specimens. Testis tissue was gently
disentangled in RBC lysing buffer for hemolysis. Each sample was trans-
ferred into HTF containing BSA (5 mg/ml) and gently disentangled again.
The seminiferous tubules were cut into fine pieces and then rinsed out
through pipetting. Debris was filtered out using a nylon mesh filter (pore
diameter: 30–50�m) and the obtained suspension was centrifuged twice at
500–800 rpm (300–400 G) at 4°C. R-ST were identified from other round
cells by their characteristic features (about 7�m diameter, a clear cyto-
plasm-nucleus boundary, presence of acrosomic granule adjacent to nuclear
membrane and a prominent nucleolus) Selected 50�100 R-ST were inter-
spersed over cultured Vero cells (Dainippon Pharmaceutical Co., Ltd.
Japan) covered by light mineral oil in 100�l micro drops on a plastic tissue
culture plate in MEM	 FSH (50 IU/L) 	 Testosterone (T) (1�mol/L)
(32.0°C, 5% CO2 in air). At the time of confluence, co-culture was started
and continued for 7 days with a change of the medium being performed
everyday. Morphological changes were observed on a Nikon inverted re-
search microscope equipped with Hoffman optics.

Results: The developmental rate of peripheral displacement of the nu-
cleus, nuclear condensation, flagella development (not moving), moving
flagella development, immatured spermatozoa, spermatozoa (not moving)
and moving spermatozoa after the in vitro culture with Vero cells in three
groups were as follows.A : k12% (12/100), 5% (5/100), 2% (2/100),
1%(1/100), 2%(2/100), 1%(1/100), 1% (1/100) lB : k19.5% (39/200),
13.5% (27/200), 5.5% (11/200), 2.0% (4/200), 10.5% (21/200), 1.0% (2/
200), 1.0% (2/200) lC : k23.6%(224/950), 15.1%(143/950), 7.6% (72/950),
2.5% (24/950), 12.8% (122/950), 5.1% (48/950), 0.5% (5/950) l

Conclusions: Although the number of newly developed normal sperma-
tozoa was small, the moving normally shaped spermatozoa were obtained
and late staged spermatids were produced at the high rate from R-ST
collected from the non-obstructive azoospermic men following the in vitro
co-culture with Vero cells. This in vitro co-culture system of R-ST with
Vero cell maybe very useful for the treatment of non-obstructive azoosper-
mic men.

Monday, October 22, 2001
2:15 P.M.

O-24

Diagnostic and prognostic value of measurement of reactive oxygen
species in neat semen. R. A. Saleh, N. Esfandiari, R. K. Sharma, D. R.
Nelson, A. J. Thomas, A. Agarwal. The Cleveland Clinic Foundation,
Cleveland, OH.

Objective: Oxidative stress (OS)-induced damage to sperm plays a major
role in the pathogenesis of male infertility. Seminal OS is more likely
caused by excessive reactive oxygen species (ROS) generation, via abnor-
mal sperm and activated leukocytes, rather than reduced antioxidant capac-
ity. We postulate that ROS measurement in neat semen is reflective of OS
in vivo as it represents the balance between ROS generation and scavenging.
The objective of our study was to examine the correlation of ROS levels in
neat semen with standard semen parameters.

Design: Prospective study in a male infertility clinic.
Materials/Methods: Semen samples obtained from infertile men (n� 34)
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and normal donors (n� 9) were examined according to the World Health
Organization (WHO) criteria. Seminal leukocytes were examined by Endtz
test. Levels of ROS were determined in neat semen by a chemiluminescenec
assay. Results were expressed as� 104 counted photons per minute (cpm)/
20 � 106 sperm/mL. Patients were classified as OS-negative (�1.5 � 104

cpm) and OS-positive (�1.5 � 104) based on ROS levels in neat semen of
normal donors.

Results: Median (25%, 75% inter-quartile range) values of ROS and
standard semen parameters in donors and the 2 patient groups are shown in
the table. ROS levels in the neat semen were significantly correlated with
seminal leukocytic counts (r� 0.65, P�0.0001), sperm concentration (r�
�0.52, P� 0.0003), motility (r� �0.41, P� 0.006), and morphology (r�
�0.34, P� 0.02).

Variable
Donors
(n � 9)

OS-negative
(n � 11)

OS-positive
(n � 23)

Concentration (� 106/mL) 85 (64, 87) 60 (24, 102) 28 (16, 51)
Motility (%) 64 (57, 69) 54 (42, 61) 42 (32, 59)
Morphology (%) 34 (30, 38) 22 (18, 30) 21 (14, 27)
WBCs (� 106/mL) 0.1 (0, 0.1) 0.0 0.6 (0.1, 2.6)
ROS-neat (� 104 cpm) 0.3 (0.2, 0.9) 0.3 (0.2, 1) 19 (6, 143)

Variable a b c

Concentration (� 106/mL) 0.27 0.003 0.14
Motility (%) 0.05 0.004 0.25
Morphology (%) 0.002 0.0004 0.53
WBCs (� 106/mL) 0.24 0.005 0.0005
ROS-neat (� 104 cpm) 1 0.0001 �0.0001

Values are median and interquartile range (25%, 75%). a: Donors vs.
OS-negative patients; b: Donors vs. OS-positive patients; c: OS-negative
patients vs. OS-positive patients. Results were analyzed by Wilcoxon Rank-
Sum Test, P� 0.05 was significant.

Conclusions: Our results demonstrate a strong correlation between levels
of ROS in the neat semen and classical semen parameters. We observed
significant differences in ROS levels in neat semen and seminal leukocytic
count between OS-positive and OS-negative patient groups. ROS levels in
neat semen are predictive of poor semen quality and excessive leukocytic
contamination. Effective control of OS should include treatment strategies
directed towards removal of seminal leukocytes and/or antioxidant supple-
mentation.

Supported By: A grant from The Cleveland Clinic Foundation.

Monday, October 22, 2001
2:30 P.M.

O-25

The impact of severe oligospermia on blastocyst formation in IVF-ICSI.
A. Adler, C. McCaffrey, L. Lu, N. Noyes, J. Grifo, L. Krey. New York
Univ Sch of Medicine, New York, NY; Dept Ob-Gyn New York Univ Sch
of Medicine New York, NY.

Objective: Despite improvements in IVF-ICSI technology, the impact of
very poor sperm quality on IVF outcome remains controversial. We present
evidence of severe oligospermia’s influence on the developmental potential
of embryos to blastocyst.

Design: A retrospective analysis of IVF-ICSI cycles in 2000 involving
male factor infertility undertaken at a university-based program.

Materials/Methods: From January to August 2000, all patients�37 years
of age had the option of transferring one fewer blastocyst on day 5 vs. a
conventional day-3 embryo replacement. From September-December, 2000,
based on accumulated data, all cycles where�2 million sperm/ml was
available were advised to have a day-3 transfer with assisted hatching (AH).
Semen parameters ranged from no visible sperm to 10 million sperm seen
on initial analysis. We compared blastocyst formation rates (#2PN reaching
blastocyst on day 5 of culture) in patients with 0-2 million sperm/ml to those
with 3-10 million/ml. Patients either had a day 3 embryo transfer (ET) with
AH or a day 5 ET. HTF media (Irvine Scientific) supplemented with
Plasmanate (Bayer) was used in both groups until the time of ICSI. In AH

cycles, culture was continued in HTF and in day 5 ET cycles, eggs and
embryos were cultured in a sequential media [G1 to day 3 followed by G2
to day 5 (Scandinavia IVF)].

Results: 19 patients with severe oligospermia (�2 million/ml) achieved a
day 5 ET; 135 zygotes were produced with only 21 (15%) developing to the
blastocyst stage. The clinical pregnancy rate was 15% in these patients. In
contrast 28/107 (26%) zygotes in the 13 patients with sperm counts ranging
from 3-10 million/ml developed to the blastocyst stage (p� 0.06). 46% of
these cycles resulted in pregnancy rate. Interestingly, in 12 testicular-biopsy
patients, the blastocyst formation rate was 46/100 (46%; p� 0.001 vs. the
�2 million group). Of these, 50% had normal testicular function (obstruc-
tive or inability to produce an ejaculate) and 5/6 became pregnant. 3 of 6 of
the non-obstructive cases also achieved pregnancy. From September-De-
cember 2000, 22 cycles were performed where sperm counts were�2
million/ml; 13 (59%) became pregnant following their d3 ET.

Conclusions: These data suggest that oocytes fertilized by sperm with
severe oligospermia (�2 million/ml) have a diminished developmental
potential when cultured in vitro to day 5. In addition, the pregnancy
outcome for these cycles is poor. But when ET along with AH is done on
day 3, pregnancy rates are similar to the outcome of other IVF-ICSI
patients.

Monday, October 22, 2001
2:45 P.M.

O-26

Spontaneous pregnancy in couples with very severe oligospermia
(<0.5 
 106 sperm): implications for transmission of Y chromosome
deletions. S. J. Silber. Infertility Ctr of St Louis, St. Louis, MO.

Objective: 13% of azoospermic and 7% of severely oligospermic men in
our IVF program have Y chromosomal deletions. This is the most common
molecularly defined cause of male infertility. The AZFc region of the Y
encompassing the DAZ gene is the most common area of deletion. It has
been suggested that DAZ deletion may not be associated with infertility, and
may not always occur de novo in the infertile man, but rather may be
transmitted directly by his fertile father (Chang et al., 1999). The purpose of
this study is to survey the spontaneous pregnancy rate for apparently sterile
men with and without Y deletions, not related to any infertility treatment,
and thus try to clarify the transmission of infertility from fertile DAZ-
deleted men to infertile DAZ-deleted offspring.

Design: Retrospective follow-up of patients with very severe oligosper-
mia (�0.5 � 106 sperm) seen in our clinic since the beginning of the ICSI
program (1993).

Materials/Methods: 120 men with sperm counts�0.5 � 106 (but not
azoospermic) underwent 156 cycles of ICSI between 1993 and the present.
All were surveyed by phone for any further spontaneous pregnancies. All
had undergone Y chromosomal mapping.

Results: 1) 7 of the 120 oligospermic men (6%) with sperm counts
�0.5 � 106 had AZFc Y chromosomal deletions. 2) 5 of the 7 (71%)
Y-deleted men had children from ICSI. 3) 35 of 113 (31%) non Y-deleted
men had children from ICSI. 4) 4 of the 120 (3.3%) men with sperm counts
�0.5 � 106 subsequently had children without any treatment at all. One of
the 4 was Y-deleted. All of the wives of severely oligospermic men who had
a spontaneous pregnancy were under 30 years old. 5) The Y deletion of our
infertile patient whose wife had a subsequent spontaneous pregnancy was
transmitted identically to his spontaneously conceived male offspring. 6)
All male ICSI offspring also had the same Y deletion as their infertile father.
However, all fathers of our Y-deleted infertile patients had no Y deletion
and had normal sperm counts.

Conclusions: 1) Our spontaneous pregnancy rate for apparently sterile
men with sperm counts�0.5 � 106 of 3.3% over a 5-year span is quite
similar to that reported by Schoysman and Gerris (3.9%) in 1983. 2)
Although 71% (5 of 7) of Y-deleted men were able to transmit their
infertility via ICSI only, apparently 14% (1 of 7) was able to transmit his
infertility spontaneously. 3) Severely infertile men can impregnate their
wives spontaneously. 4) Y chromosome deletions causing infertility are
usually de novo events because the father of the infertile man is fertile and
has an intact Y. However, in occasional cases (3.3%) infertile men with Y
deletions could have fathers with equally poor fertility who are also Y-
deleted.
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Monday, October 22, 2001
3:00 P.M.

O-27

Is serum Inhibin B a reliable marker of the presence of testicular
spermatozoa in patients with non-obstructive azoospermia? S. Brugo-
Olmedo, S. De Vincentiis, J. C. Calamera, F. Urrutia, F. Nodar, A. A.
Acosta. Ctr de Estudios en Ginecologı´a y Reproduccio´n (CEGYR), Buenos
Aires, Argentina; LER, Buenos Aires, Argentina.

Objective: To establish the predictive value of serum Inhibin B level as
an indicator of the presence of testicular spermatozoa in non-obstructive
azoospermia (N-OA) and to compare it with the traditional serum FSH
marker.

Design: Prospective analysis.
Materials/Methods: Between August 1997 and August 2000, 78 patients

with N-OA (72 with unknown etiologic factors –idiopathic- and 6 additional
cases showing known possible causes) undergoing testicular sperm extrac-
tion (TESE) were evaluated. Fifteen patients with Obstructive Azoospermia
(OA) undergoing Percutaneous Epididymal Sperm Aspiration (PESA) or
TESE and 10 fertile normal volunteers, were used as controls. Serum levels
of Inhibin B and FSH and presence of spermatozoa at TESE or PESA or
regular semen analysis were evaluated. Dimeric Inhibin B determinations
were performed using ELISA immunoassay. FSH determinations were done
using chemoluminescence. Data were analyzed using one way ANOVA
test, Kruskall Wallis test and ROC analysis.

Results: Significantly higher levels of serum FSH and significantly lower
levels of Inhibin B were found in patients with N-OA when compared with
values obtained from the two control groups (p� 0.05). The cut-off level
of Inhibin B for discriminating between successful and failed TESE as
determined by the ROC curves was 53 pg/mL (sensitivity 91.11%, Confi-
dential interval: 0.786-0.9764, specificity 75.86%, Confidential interval:
0.6276-0.8618) and the Positive predictive value and Negative predictive
value were found to be 0.7455 and 0.9167, respectively. The FSH cut-off
level used was 19 IU/mL,the sensitivity was 42.2% with a Confidential
interval of 0.276-0.579, a specificity of 64.3% with a Confidential interval
of 0.5-0.767; Positive predictive value and Negative predictive value were
found to be 0.4872 and 0.5806, respectively.

Serum FSH and Inhibin B levels in idiopathic non-obstructive azoospermic
patients.

N
Serum FSH

(IU/mL)
Serum Inhibin B

(pg/mL)

Idiopathic N-OA 72 (100%) 20.15� 11.42 48.43� 60.74
with positive TESE 30 (41.7%) 21.37� 12.92
 89.31� 73.24*
with negative TESE 42 (58.3%) 19.27� 10.28
 19.23� 22.34*


 is not significantly different; * is significantly different (p� 0.00009).

Conclusions: Serum Inhibin B seems to predict more accurately the
presence of testicular spermatozoa in patients with Non-Obstructive
Azoospermia, than serum FSH.

Supported By: CEGYR Foundation.

Monday, October 22, 2001
3:45 P.M.

O-28

The effect of cryopreservation on epididymal and testicular sperm
following surgical sperm retrieval. S. J. Wood, S. Lace, V. Sephton, K.
Schnauffer, C. Kingsland, I. D. Lewis-Jones. Liverpool Women’s Hosp,
Liverpool, UK.

Objective: Surgical sperm retrieval by Percutaneous Epidydimal sperm
aspiration (PESA) testicular sperm extraction (TESE) for use in intracyto-
plasmic sperm injection (ICSI) is now a widely practiced technique in the
treatment of azoospermic males. We wished to assess the clinical impact of
using cryopreserved spermatozoa.

Design: This was a retrospective analysis of 163 consecutive surgical
sperm retrievals performed over a 2-year period. Obstructive azoospermia

accounted for 123 procedures, the remaining 40 cases were of non obstruc-
tive aetiology. Sperm for ICSI was retrieved in 100% of the obstructive
cases, 35 from the epididymis and the remaining 88 from the testes. Of the
non obstructive cases 42% had successful retrieval from the testes. 44 cases
were performed electively, with 9 for non-obstructive aetiology. 42 cases of
ICSI were performed with cryopreserved sperm, 15 with epididymal, and 27
using testicular sperm.

Materials/Methods: All procedures were performed under general anaes-
thetic. A PESA was initially attempted. If no adequate spermatozoa for
treatment were obtained then a TESE was performed unilaterally using an
open technique. To comply with national regulations no more than 3
embryos were replaced on day 2. Data was collected as regards to the
fertilisation and pregnancy rates as well as the miscarriage rates and was
analyzed with regard to the aetiology, fresh or cryopreserved sperm and the
site of retrieval.

Results: Spermatozoa retrieved from patients with obstructive azoosper-
mia showed greater fertilisation rates than those from patients with non
obstructive aetiologies 70% v 54% (P� 0.0013). However the clinical
pregnancy rates did not differ 21% v 27% (p� 0.55). The fertilisation rates
using fresh epididymal sperm was no different to that of fresh testicular
sperm recovered from obstructive patients 56% v 55% (p� 0.64). Preg-
nancy rates showed no difference with 18% v 24% respectively (p� 0.49).
Cryopreservation appears to significantly reduce the fertilisation rate of both
testicular and epididymal sperm equally, fertilisation rates with frozen
sperm v freshly retrieved sperm were 55% v 65% (p� 0.02). Pregnancy
rates however were again unaffected by the use of cryopreserved sperma-
tozoa 27% v 25% (p� 0.85). The percentage of grade 1 embryos per patient
using fresh v frozen thawed sperm were not significantly different 68% v
59% (p � 0.12). Neither were the percentage of patients with at least 3
grade 1 embryos 40% v 48% (p� 0.34) or embryos spare for cryopreser-
vation 37% v 40% (p� 0.56). Frozen epididymal and testicular sperm had
similar fertilizing capacity 56% v 55% (p� 0.83). The miscarriage rate for
non obstructive azoospermia was not significantly greater than obstructive
cases 37% v 22% (p� 0.38).

Conclusions: The use of cryopreserved spermatozoa from a previously
performed surgical sperm retrieval, allows greater clinical freedom in plan-
ning Oocyte retrieval in the female partner and reduces the need for repeated
attempts at sperm retrieval. This practice is associated with a significant
reduction in fertilisation rates but does not clinically effect the quality and
quantity off resulting embryos for transfer or cryopreservation, or the
clinical pregnancy rate.

Monday, October 22, 2001
4:00 P.M.

O-29

Application of ELISA-PCR to detect numerous samples of Y-chromo-
some microdeletion. S. Cho, S. Lee, S. Lee, J. Park, C. Chung, K. Cha.
Dept of Obstetrics and Gynecology, Dept of Urology, and Human Genetics
Lab, Infertility Medical Ctr, CHA Gen Hosp, Pochon CHA Univ, Seoul,
South Korea.

Objective: Microdeletion of the Y-chromosome is thought to be patho-
genetically involved in male infertility, which is associated with azoosper-
mia or severe oligozoospermia. PCR analysis is now routinely performed in
the work-up of the infertile male. However, more than 120 STS (sequence-
tagged sites) markers on Y chromosome can be detected during analysis.
The object of this study is to determine the applicability of ELISA-PCR for
detection of numerous samples of Y-chromosome microdeletion.

Design: A prospective study.
Materials/Methods: Our study group included 25 Y-deleted non-obstruc-

tive azoospermic or severely oligozoospermic (�2 � 106/ml sperm per
ejaculate) men, 10 similar men who were not Y-deleted, and 12 normo-
spermic men who were not Y-deleted. The subjects were previously diag-
nosed by traditional multiplex PCR. The sY152/SRY gene amplification
was accomplished by asymmetric PCR on the covalently immobilized
primer that was phosphorylated at the 5� end for binding to the physically
modified surface. After first round PCR, one cycle of second PCR was
performed to hybridize biotinylated probe and to wash out unbound ampli-
fied products. Denatured single-stranded bound PCR products were detected
by hybridization using binding of biotinylated probe and streptavidin-AP
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conjugate. After adding the substrate, it was incubated at room temperature,
The absorbency was measured by ELISA plate reader at 405 nm.

Results: Our results as shown below indicated a significant difference
between Y-deleted and non-deleted or normal males.

sY152 SRY

Deleted patient 0.27 0.26
Non-deleted patient 0.77 0.47
Normal male 0.84 0.44
Negative control 0.32 0.25

Conclusions: This preliminary study suggests ELISA-PCR can be appli-
cable and can reduce workload for detection of numerous samples of
Y-chromosome microdeletion. Large cohorts of patients in association with
multiple STS markers should be investigated as a potential substitutive
method to traditional PCR.

Supported By: This study was supported by a grant of the Korea Health
21 R&D Project, Ministry of Health & Welfare, Republic of Korea. (HMP-
00-B-21000-0030).

Monday, October 22, 2001
4:15 P.M.

O-30

The completion of meiosis in human primary spermatocyte through in
vitro co-culture with Vero cells. A. Tanaka, I. Tanaka, M. Nagayoshi, S.
Awata, Y. Mawatari, H. Kusunoki. Dept of Obstet and Gynecol, Saint
Mother Hosp, Fukuoka, Japan; Experimental Farm, Kobe Univ, Kasai, Japan.

Objective: Among the cases of primary azoospermia, the number of
patients whose spermatogenesis was stopped growing at the stage of pri-
mary spermatocyte (Pr-Sc) is more than half of the total cases. If it were
possible to complete the cycles of meiosis, pregnancy with newly generated
round spermatid (R-ST), in vitro culture would no longer remain a dream.
The only way to prove the possibility that the Pr-Sc will develop into R-ST
after completion of meiosis in vitro co-culture is to show isolated Pr-Sc
divide into 4 round cells with a haploid-univalent set of chromosomes. We
therefore conducted in vitro co-culture of isolated Pr-Sc with Vero cells and
investigated the chromosomal analysis of the 4 newly developed round cells.

Design: Retrospective review of time dependent morphological changes
of Pr-Sc following the in vitro co-culture with Vero cells.

Materials/Methods: This study deals with 3 non-obstructive azoospermic
men whose spermatogenesis was arrested at the level of Pr-Sc. After
cleansing testicular tissues with D-PBS which contained 0.125% collage-
nase	 0.01% DNAse. From the isolated spermatogenic cells, those cells
which had the morphologic characteristics of Pr-Sc were sorted by extrac-
tion with a pipette with an external diameter�30 �m. 1) Pr-Sc was cultured
with Vero cells (Dainippon Pharmaceutical Co., Ltd. Japan) in the following
five types of solution: (A) only in MEM culture solution, (B) in MEM
culture solution	 hormone [FSH (50 IU/l)	 testosterone (1�mol/l)], (C)
in 10% swine rete testis solution, (D) in 50% swine rete testis solution, and
(E) in human oviduct fluid (synthesized by our hospital). At the time of
confluence, co-culture was started and continued for five days (32.0°C,
5%CO2 in air). 2) Pr-Sc was cultured without Vero cells (F) in 10% swine
rete testis solution, (G) in 50% swine rete testis solution, and (H) in MEM	
hormone [FSH (50 IU/l)	 testosterone (1�mol/l)]. The number of Pr-Sc in
each of eight types of culture solution from (A) to (H) was limited to four
(to make observation of the meiotic process easier). The chromosome
number and chromatid number of cells generated as a result of two series of
meiosis were diagnosed by giemsa staining, after they were injected into
M-[Subset][Subset] oocytes which had been matured in-vitro from the stage
of germinal vesicle and the condensed chromosomes were identified.

Results: 1) The generation rates of R-ST in all types of in vitro culture
solution from (A) to (H) were as follows: (A) 0% (0/50), (B) 0% (0/50), (C)
8.0% (4/50), (D) 10.0% (5/50), (E) 9.8% (8/82), (F) 0% (0/50), (G) 0%
(0/50), and (H) 0% (0/85). 2) After each round cell that was divided into
four was injected into in-vitro matured M-[Subset][Subset] oocytes after
electrical stimulation, normal fertilization (2PN, 2PB) were obtained in
76.5% (13/17). Nuclear membrane was disappeared in 10 out of 13 fertil-
ized eggs and in all 10 fertilized eggs condensed chromosomes were
observed. The number of chromosomes and chromatids was 23.

Conclusions: It was observed that one Pr-Sc was divided into two and

four with in vitro culture solution. These newly developed cells were proved
to be R-ST by chromosomal analysis, and it was verified that Pr-Sc devel-
oped into R-ST after completing two cycles of meiosis through in vitro culture.

Monday, October 22, 2001
4:30 P.M.

O-31

Cleavage stage versus blastocyst transfer in ICSI cycles of azoospermic
couples. B. Urman, B. Balaban, C. Alatas, S. Aksoy, A. Isiklar. American
Hosp of Istanbul, Istanbul, Turkey.

Objective: To study the outcome of day 3 versus day 5 embryo transfer
in ICSI cycles undertaken for obstructive (OA) or nonobstructive azoosper-
mia (NOA).

Design: Prospective case series with historical controls.
Materials/Methods: A total of 455 ICSI cycles performed in azoospermic

males were included. Blastocyst transfer was attempted in the presence of 5
or more cleavage stage embryos. The outcome of blastocyst transfer (n�
198 cycles) was compared with the outcome of day 3 transfers (n� 257
cycles) performed for similar indications in a group of couples with similar
characteristics. Patients were divided into three groups: Group 1: OA-
epididymal spermatozoa; Group 2: OA-testicular spermatozoa; Group 3:
NOA-testicular spermatozoa. The outcome of day 3 vs day 5 transfer was
studied for each group. All sperm retrieval procedures were performed
approximately 24 hours prior to ICSI. Epididymal sperm aspiration (PESA)
was attempted initially in males with OA. A 21 gauge Butterfly needle
attached to a 20 mL syringe was used to enter the dilated epididymis.
Percutaneous testicular sperm aspiration (PTSA) was performed when
PESA failed to yield any or motile spermatozoa. PTSA was performed with
a 19 gauge Butterfly needle. In NOA subjects testicular sperm extraction
was performed. Retrieved spermatozoa were treated with Pure Sperm gra-
dients (Nidacon, Gothenburg, Sweden) and cultured until the ICSI proce-
dure. Blastocyst culture was undertaken with the use of G1 and G2 sequen-
tial media.

Results: Mean female age, mean duration of infertility, mean number of
retrieved oocytes, two pronuclear fertilization rate, cleavage rate and the
incidence of G1	G2 and G3	G4 embryos were similar throughout the
groups. The number of�8 cell embryos on day 3 was significantly less in
the NOA group. Progression to the blastocyst stage of NOA embryos was
significantly less (44.3%) compared to the OA epididymal (53%) and OA
testicular (50%) embryos. The percentage of Grade 1	2 blastocysts and
hatching blastocysts was significantly lower in the NOA group. Clinical
pregnancy rates were similar for day 3 and day 5 transfers. Fewer embryos
were transferred on day five to obtain similar pregnancy rates; implantation
rate per embryo was increased. Implantation rate per embryo was signifi-
cantly decreased for both day 3 and day 5 transfers in the NOA group.
Fewer multiple pregnancies resulted from day 5 transfers.

The outcome of day 3 vs day 5 transfer after ICSI of epididymal or testicular
spermatozoa from obstructive and nonobstructive azoospermic subjects.

Obstructive
Epididymal

Obstructive
Testicular

Nonobstructive
Testicular

Day 3
ET

Day 5
ET

Day 3
ET

Day 5
ET

Day 3
ET

Day 5
ET

No. of ET cycles 97 69 86 66 74 63
Mean Age (y) 30.1 29.8 31.3 32.1 28.7 30.7
No. of oocytes 1554 1133 1361 1091 1236 1066
(mean) (16) (16.4) (15.8) (16.5) (16.7) (16.9)
2 PN Fertilization (%) 67 66.1 68 68.4 65 65.7
G1 	 G2 embryos 490 350 439 355 362 347
on day 3 (62.1%) (60.1%) (63%) (59%) (58%) (60.1%)
�8 cell embryos 331 247 279 251 181 164
on day 3 (41.9%) (42.4%) (40%) (41.7%) (29%) (28.4%)
Blastocysts — 309 — 301 — 256

(53%) (50%) (44.3%)
No. of ET 3.2 2.0 3.4 2.1 3.0 2.9
Clinical PR/ET 51.5 59.4 50 57.5 40.5 41.2
Implantation/embryo 26.3 39.1 27.3 35.9 16.1 15.3
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Conclusions: 1) Blastocyst transfer is feasible in ICSI cycles performed
with epididymal or testicular spermatozoa, 2) Progression to blastocyst
stage of testicular spermatozoa derived embryos from NOA subjects is
decreased, 3) Similar pregnancy rates can be attained with blastocyst
transfer despite the transfer of less embryos; implantation rates are in-
creased, 4) implantation rates are however significantly less for both day 3
and day 5 transfers in the NOA group, 5) the rate of multiple pregnancy is
significantly less with blastocyst transfer.

Monday, October 22, 2001
4:45 P.M.

O-32

Microdeletions in the Y chromosome and recurrent reproductive loss.
J. M. Nani, J. G. Brasch, R. Summers, R. S. Springer, R. Jeyendran.
Advanced Reproductive Health Centers, Ltd, Orland Park, IL; Andrology
Lab Service, Inc, Chicago, IL.

Objective: Investigators have recently linked sperm chromosomal aneu-
ploidy frequency with recurrent miscarriage. A male genetic factor, based
on such gross cytogenetic analysis, may imply a need for further investi-
gation on the molecular level. Therefore, a pilot study was undertaken to
assess whether a causal link between male gamete genetic abnormalities at
the microscopic level and recurrent pregnancy loss could be established.

Design: Seven male partners of women with recurrent pregnancy loss
were tested for microdeletions in their Y chromosome.

Materials/Methods: “Recurrent pregnancy loss” was defined as history of
two or more spontaneous abortions. Male gamete genetic abnormalities at
the microscopic level were tested in the Y chromosome, flanking the AZF
region (“MYC” Test). Patient DNA was extracted via the buccal swab
method, and PCR analysis was then performed on eighteen (18) loci
(Promega Corporation, Madison, WI). Such a “MYC” Test result was
considered positive when at least one such microdeletion in the Y chromo-
some was identified.

Results: Five of the seven patients (71.4%) tested MYC positive. Two
patients were teratozoospermic (strict sperm morphology� or � 4%
normal). Three patients (60%) were normozoospermic. Of the three MYC
positive patients: Their microdeletions ranged in number from 1 to 8. Their
microdeletions were all found in the AZFd region, specifically at locus
DYS236.

Conclusions: Male genetic abnormalities, in the form of microdeletions in
the Y chromosome, were found in the partners of women experiencing
recurrent reproductive loss. Since this genetically abnormal semen was
analyzed and tested as normal, semen analysis alone may prove insufficient
for the exclusion of male factor etiology. Consequently, such “MYC”
testing may be necessary to accomplish a thorough work-up for poor
reproductive history cases. Undoubtedly, greater numbers of such cases
should be similarly evaluated to confirm these early findings. Male genetic
abnormalities may then prove, in certain cases, the causal factors for
recurrent reproductive loss.

ART: OUTCOME STUDIES

Monday, October 22, 2001
2:00 P.M.

O-33

High order multiple gestations (HOM) are significantly reduced by the
implementation of extended culture system and blastocyst transfer (BT)
in an ART program. J. L. McKeeby, M. P. Leondires, J. H. Segars, L. A.
Scott, R. J. Alvero, B. T. Miller. Combined Fed Program in Reproductive
Endocrinology and the Pediatric & Reproductive Endocrinology Branch/
NIH, Bethesda, MD; Combined Fed Program in Reproductive Endocrinol-
ogy and the Pediatric & Reproductive Endocrinology Branch/NIH, Wash-
ington, DC; A R T Institute of Washington, Inc at Walter Reed Army
Medical Ctr, Washington, DC; Reproductive Medicine Assoc of New
Jersey, Morristown, NJ.

Objective: High order multiple gestations (HOM), specifically triplets or
greater, represent a significant problem in assisted reproduction. The clinical
challenge is to achieve the highest possible pregnancy rate (PR) while

simultaneously minimizing the incidence of HOM. We instituted an ex-
tended culture system, including blastocyst transfer (BT), in January 1998.
Our objective was to determine if the introduction of this system signifi-
cantly decreased our HOM rate while maintaining an acceptable pregnancy
rate.

Design: A cohort analysis of 931 assisted reproductive technology (ART)
cycles at a university based ART program from January 1998 to December
2000.

Materials/Methods: All fresh ART cycles over the 3 year study period
were included in this analysis. In general, patients who were counseled to
undergo a BT had at least 5 high quality cleaving embryos on day 3,
however individual decisions were left to the discretion of the physician,
laboratory director, and couple. PR was calculated based on delivered or
ongoing pregnancies beyond 20 weeks gestation. Patients who chose fetal
reduction (n� 4) were included in the HOM group. Outcome variables
were ongoing or delivered pregnancy rate and high order multiple rate per
transfer. Statistical analyses included the Fisher exact test and Mann-
Whitney test where appropriate. An alpha error of�0.05 was considered
significant.

Results: The incidence of HOM gestation was significantly decreased by
incorporating an extended culture system into our ART program. The HOM
rate declined from 14.5% from period 1 to 2.8% overall (periods 2 to 4)
when BT was fully implemented (p� 0.001). The table below demonstrates
that while our delivered or ongoing PR per transfer remained essentially
unchanged from periods 1 to 4, the percentage of HOM significantly
decreased as the percentage of BT increased. As expected, there was a
statistically higher PR per transfer for BT compared to day 3 embryo
transfer (53.8% vs. 39.0%; p� 0.001). The mean age was significantly
lower in the BT group compared to the day 3 embryo transfer group (32.9
vs. 34.8; p� 0.001). The incidence of HOM was significantly lower for BT
versus day 3 embryo transfer (3.1% vs. 8.4%; p� 0.001) while the
incidence of singleton and twin gestations did not differ. Four of the six
HOM in the BT group were the result of spontaneous twinning, which
occurred only in the first year of performing BT. The average number of
embryos transferred in the BT group was significantly lower versus day 3
embryo transfer group (2.16 vs. 3.46; p� 0.001).

Table 1. Comparison of pregnancy rate and HOM rate with percent blas-
tocyst transfer.

Period

1 2 3 4

Pregnancy rate (delivered	 ongoing) (%) 42.8 41.7 46.2 40.4
HOM rate (delivered	 ongoing) (%) 14.5 3.8 1.7 3.2
Blast transfer rate (%) 14.8 48.8 46.6 32.2

Conclusions: The implementation of an extended culture system with BT
into our ART program significantly reduced the incidence of HOM in our
patient population to less than 3%, while maintaining a delivered or ongoing
PR per transfer of greater than 40%. Therefore, the implementation of an
extended culture system and aggressive patient counseling demonstrated
improved ART outcome. Based on these results, we propose that the
ongoing HOM rate per transfer (prior to reduction) could be tracked as an
important statistic and may be a more useful criterion for ART outcome than
ongoing PR, which does not address HOM.

Monday, October 22, 2001
2:15 P.M.

O-34

A prospective controlled study of karyotyping for 430 consecutive ICSI
babies. M. Aboulghar, H. Aboulghar, R. Mansour, G. Serour, Y. Amin, H.
El-Inany. The Egyptian IVF-ET Ctr, Cairo, Egypt.

Objective: To study the karyotyping of ICSI babies and to compare it
with the karyotyping of a control group of naturally conceived babies.

Design: Prospective controlled study. The trial was designed to have
adequate statistical power to detect a 2.5% difference in chromosomal
anomalies, between the ICSI group and the control group. The planned
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sample size of 430 patients per group provided 80% power and a two-sided
significant level of 0.05 to detect such difference.

Materials/Methods: Karyotyping of 430 consecutive ICSI babies deliv-
ered in one hospital (group A) was performed. A control group (group B) of
430 consecutive babies from natural conception delivered in one hospital
were prospectively studied for karyotyping.

Results: 430 ICSI babies (group A) showed 15 abnormal karyotypes
(3.5%). Of the 15 babies, 7 were of female phenotype and 8 of male
phenotype. Six babies had sex chromosome anomalies, 8 babies had auto-
somal anomalies and one baby had a combined sex chromosome and
autosomal anomalies. In the control group (group B) of 430 babies from
natural conception, no abnormal karyotyping were found in all babies. The
difference between the two groups is significant, p� 0.001. There was no
significant difference between maternal or paternal mean age in groups A
and B. Positive consanguinity was found in 31 out of 320 couples (9.7%) in
group A, and in 46 couples out of 418 (11%) in group B. There was no
significant difference between the two groups. In six babies with abnormal
karyotyping, karyotyping for the parents was done and found to be abnor-
mal in 2 fathers. In previous chromosomal studies done for ICSI babies, the
data were compared either to the national registry data or to a retrospective
matched group of IVF. This is the first study of ICSI babies in the world
literature which has a control group studied prospectively.

Conclusions: ICSI carries a small but significant increased risk of abnor-
mal karyotyping to the offspring. This risk appears to be equally distributed
between autosomal and sex chromosome anomalies

Supported By: The Egyptian IVF-ET Center.

Monday, October 22, 2001
2:30 P.M.

O-35

Pregnancy and birth following ICSI: a prospective, controlled multi-
centric German trial. M. Ludwig, A. Queißer-Luft, A. Katalinic, T.
German, ICSI follow Up Study Group. Univ Clin Hosp, Lu¨beck, Lübeck,
Germany; Dept of Pediatric, Johannes Gutenberg Univ, Mainz, Mainz,
Germany; Cancer Epidemiology, Medical Univ, Lu¨beck, Lübeck, Germany;
German IVF Registry, Lu¨beck, Germany.

Objective: Up to now, no prospective, controlled study has been pub-
lished, which had enough statistical power to evaluate the malformation risk
following an ICSI treatment.

Design: Prospective, multicentric and controlled trial of German IVF
centers.

Materials/Methods: 2,809 pregnancies following ICSI have been re-
cruited by 59 German IVF centers. All pregnancies were conceived after a
fresh embryo transfer after ICSI, went on more than 16 weeks of gestation
(WOG) and were registered for the study after patients informed consent
before 16 WOG. Patients were monitored by regular telephone interviews
according to a standardized questionnaire. All data related to the fetuses of
induced abortions, spontaneous abortions, stillbirths and live births above
16 WOG were recorded. All fetuses and children born were examined
according to the standardized scheme of the Mainzer Birth Registry by 25
examiners (specialized in pediatrics and/or medical genetics). All malfor-
mations were classified as major or minor according to the EUROCAT
(European registry of congenital anomalies and twins). A control group of
2889 children was prospectively recruited from spontaneous conceived
pregnancies during the same time period and was evaluated regarding to the
same data as the study group.

Results: 2,648 fetuses and children after ICSI were examined up to
January 2001. 2596 live born and 8 stillborn children, as well as 44 aborted
fetuses and 14 fetuses after induced abortions were included. There were
1580 singleton, 922 twin and 141 triplet children. Multiple births were more
common in the study group (26% vs 3%). No significant difference in
malformation rates between the three cohorts could be found (9.9%, 9.0%,
7.1%, respectively). Mean birth weight and gestational age at birth was the
same in the control as in the ICSI cohort, when controlled for multiples. The
malformation rate in the ICSI cohort was in the same range as it was in the
control cohort of spontaneously conceived children, if certain risk factors
were taken into account. Overall 25 of 644 (3.9%) karyotypes in prenatal
diagnosis were abnormal, which was higher compared to the control pop-
ulation. It has to be considered, that certain risk factors for the development
of malformations were more prevalent in the ICSI cohort. Maternal age was

significantly higher (32.8� 3.8 vs. 30.1� 5.2, p� 0.01), as was the mean
number of previous abortions (46% vs. 25%, p� 0.05), and induced
abortions (10% vs. 6%, p� 0.05). The prevalence of diabetes mellitus was
higher (3.5% vs. 1.9%, p� 0.05).

Conclusions: If certain risk factors were taken into account, the malfor-
mation risk following an ICSI procedure was not different from that of the
cohort of spontaneously conceived children.

Supported By: unconditional grant of Serono GmbH, Organon GmbH,
ASTA Medica AG, Ferring Arzneimittel GmbH, Firma Gück, and the
German IVF Centers.

Monday, October 22, 2001
2:45 P.M.

O-36

MicroSort� Separation of X- and Y-chromosome bearing sperm: on-
going clinical trial results after intrauterine insemination (IUI), in-vitro
fertilization (IVF), and intracytoplasmic sperm injection (ICSI). E. F.
Fugger, K. Keyvanfar, R. Matken, G. L. Harton, H. J. Stern, K. L. Blauer.
Genetics & IVF Institute, Fairfax, VA, and Dept of Obstetrics and Gyne-
cology, Medical Coll of Virginia, Richmond, VA; Genetics & IVF Institute,
Fairfax, VA.

Objective: The purpose of this study is to evaluate the efficacy of flow
cytometric separation of X- and Y-bearing sperm (MicroSort), clinical
pregnancy rate after IUI, IVF, and ICSI, and birth gender following con-
ception with sperm sorted for the X chromosome (XSort�) and Y chromo-
some (YSort�). This study also evaluates the proportion of female embryos
conceived after XSort, determined by preimplantation embryo diagnosis
(PGD), to reduce the probability of X-linked genetic disorders.

Design: Prospective Institutional Review Board (IRB) approved clinical
trial study to determine the efficacy and safety of flow cytometric separation
of X- and Y-bearing human sperm.

Materials/Methods: The primary patient inclusion criteria includes mar-
ried couples sorting to reduce the probability of X-linked disorders or for
Family Balancing (sorting for the less represented sex of children in the
family). Fresh and frozen semen specimens were stained with 9�M Hoechst
33342 for 1 hour at 35°C and subsequently sorted through a modified
FACS� Vantage equipped with an ultra violet laser operating at 100 mW
power. The sorted specimen was either used immediately or frozen for
subsequent use with IVF or ICSI. A small unused portion of the sorted
sample was analyzed by fluorescence in-situ hybridization (FISH) using
alpha satellite DNA probes specific for the X and Y chromosomes.

Results: Between June 1994 and January 2001, 881 patients had 1245 IUI
cycles, 45 IVF cycles, 285 ICSI cycles, and 34 frozen embryo transfer
(FET) cycles after MicroSort sperm separation. The overall average preg-
nancy rate per cycle for IUI, IVF, ICSI, and FET was 14% (174/1245),
26.7% (12/45), 26.3% (75/285), and 29.4% (10/34) respectively. For the
year 2000, the average IUI pregnancy rate was 21.4% (86/401) per cycle
using an average of 201,000 motile sperm and the average IVF/ICSI
pregnancy rate was 36.7% (29/79) per cycle. Of the 881 total patients, 667
had 1278 XSort cycles and 214 patients had 331 YSort cycles. The overall
FISH results indicated an average purity of 87.5% after XSort and 67.8%
after YSort. Pregnancies with known gender after XSort and YSort resulted
in 89.5% (145/162) girls and 70.0% (21/30) boys respectively. MicroSort to
reduce the probability of X-linked disorders resulted in 89.7% (245/273)
female embryos after XSort and PGD, 21 clinical pregnancies and 13
unaffected babies born so far. A total of 271 clinical pregnancies from 1609
cycles have resulted in 156 babies born so far.

Conclusions: MicroSort sperm separation provides a substantial enrich-
ment of X- and Y-bearing sperm as determined by DNA analysis. The use
of MicroSort sperm with IUI, IVF and ICSI results in pregnancy rates
comparable to the use of sperm reported in the literature without MicroSort.
The resulting birth gender after MicroSort is comparable to the proportion
of X- and Y-bearing sperm enrichment after XSort and YSort. The use of
XSort to reduce the probability of X-linked disorders provides a substantial
increase in the proportion of female (unaffected) embryos available for
replacement after PGD.
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Monday, October 22, 2001
3:00 P.M.

O-37

Confirmation that limiting the number of transferred embryos to 2 in
an unselected population of patients under age 35 minimizes high-order
multiples without significantly impacting success rates. V. C. Karande,
C. Zaloudek, D. Hazlett, M. Vietzke, N. Gleicher. Ctr for Human Repro-
duction, Hoffman Estates, IL.

Objective: To confirm in clinical practice prior empiric evidence that
limiting the number of embryos being transferred to 2 in women� age 35
does not affect overall success rates.

Design: Prospective, cohort study. Patients were offered the option of
limiting the number of embryos being transferred to 2 on day-3 after
retrieval. Those that agreed constitute the study group. Patients that chose to
transfer more embryos served as controls.

Materials/Methods: In the first quarter of 2000, our Center followed
ASRM guidelines (2 embryos� age 30, 3 or more embryos (3	) � age 35)
and observed an unacceptably high number of multiple pregnancies in
patients with 3	 embryo transfers (twin (12/45 (27%); triplet 11/45 (24%)
and 1 set of quadruplets). For the rest of the year we, therefore, offered
patients the option of limiting the number of embryos to 2 and prospectively
evaluated the impact of this policy change on clinical pregnancy rates (PR)
and implantation rates (IR).

Results: Are shown in table. We were successful in reducing the inci-
dence of high-order multiples from 18.5% (12/65) in the first quarter of
2000 to 5.3% (9/170) for the rest of the year (P� 0.0036, Odds ratio�
4.05, 95% C.I.� 1.616–10.149). The PR remained unchanged. The IR was
significantly higher in the patients with 2 embryo transfers.

Comparison of PR and IR in patients� age 35 with 2 or 3	 embryos
transferred.

Embryos
(n)

Cycles
(n)

Pregnancies

PR
(%)

IR
(%)

Singleton
(n)

Twin
(n)

Triplet
(n)

Quads.
(n)

First Quarter 2000
2 54 12 8 0 0 37 26 (28/108)
3	 95 21 12 11 1 47 27 (83/300)
Total 149 33 20 11 1 44 26 (110/408)

Rest of 2000
2 247 57 56 1 0 46 35 (172/494)a

3	 132 22 26 7 1 42 24 (99/414)b

Total 379 79 82 8 1 45 30 (271/908)

a vs. b; P � 0.009, Odds ratio� 1.655, 95% C.I.� 1.24–2.2.

Conclusions: Limiting the number of embryos being transferred to 2
significantly reduced the incidence of high-order multiples without impact-
ing PR. The incidence of twins, however, remains high (50%) which
warrants the evaluation of single embryo transfer in this group of patients.

Monday, October 22, 2001
3:45 P.M.

O-38

Use of semen quality scores in advising patients with male factor
infertility considering intrauterine insemination. M. A. Bedaiwy, T.
Al-Hussaini, M. S. Mohamed, A. M. Abdel-Aleem, D. R. Nelson, A.
Agarwal. The Cleveland Clinic Foundation, Cleveland, OH; Assiut Univ,
Assiut, Egypt.

Objective: Individual semen parameters are not effective in predicting
pregnancy outcome in patients with male factor infertility undergoing
intrauterine insemination (IUI). Using principal component analysis, semen
characteristics can be reduced into 2 scores: Semen Quality (SQ) and
Relative Quality (RQ). SQ is a scale that utilizes concentration, motility,
WHO and Kruger morphology, curvilinear velocity, straight-line velocity,

linearity and amplitude of lateral head displacements into a single score of
overall semen quality and quantity. SQ gives greatest weight to sperm
concentration. RQ represents the quality of motility, morphology and mo-
tion parameters after adjusting for concentration. Our objective was to
determine if these 2 scores can be combined effectively to produce an IUI
Semen Pregnancy Score (IUI SPS) using pre-wash measures as a quick and
reliable method for directing patients with male factor to either IUI (if high)
or IVF (if low).

Design: Case-control cohort study
Materials/Methods: We reduced 8 semen characteristics into 2 semen

scores. Both scores were scaled to a mean of 100, SD of 10. We applied
these semen scores to male factor patients undergoing IUI. Pre-wash semen
analyses from 196 IUI cycles of 93 male factor patients [varicocele (n�
21), unexplained (n� 31), spinal cord injuries (n� 6), ejaculatory disorders
(n � 8), leukocytospermia (n� 8), vasectomy reversal (n� 6) and others
(n � 13)] were evaluated. SQ and RQ were calculated. Repeated measures
GEE logistic regression was used to evaluate their relationship with preg-
nancy, and create an equation for use in advising patients.

Results: Logistic regression indicated that IUI pregnancies could be
predicted by this combination of pre-wash SQ and RQ: IUI semen preg-
nancy score (or IUI SPS)� RQ 	 (1/2) X SQ. Of the 196 cycles, over half
(56%) had an IUI SPS of less than 150. Patients with an IUI SPS greater
than 150 had a pregnancy rate of 28% (24 pregnancies out of 87 cycles)
compared to 3% (3 pregnancies out of 109 cycles) in patients with IUI SPS
�150 (p� 0.001). Patients with IUI SPS less than 137, had no pregnancies
(0 out of 48 cycles).

Conclusions: The IUI SPS score based on pre-wash semen parameters in
patients with male factor infertility could be used to counsel them about
their chances of success with intrauterine insemination treatment. Up to half
of the failed IUI attempts in patients with male factor infertility could be
avoided based on their IUI SPS. Patients with IUI SPS below 150 may be
advised to seek IVF, whereas IUI be recommended in those above this
cutoff value.

Supported By: Cleveland Clinic Foundation.

Monday, October 22, 2001
4:00 P.M.

O-39

A retrospective analysis: the examination of a potential relationship
between particulate (P) and volatile organic compound (VOC) levels in
a class 100 IVF laboratory cleanroom (CR) and specific parameters of
embryogenesis and rates of implantation (IR). K. C. Worrilow, H. T.
Huynh, J. B. Gwozdziewicz, W. A. Schillings, A. J. Peters. Lehigh Valley
Hosp—Muhlenberg, Bethlehem, PA.

Objective: Successful preimplantation embryogenesis is critically depen-
dent upon the culture environment and changing organic chemistry of the
ambient air provided by the IVF laboratory and clinical procedure rooms.
Constituents of ambient air are influenced by the dynamic nature of the
environment both external and internal to the IVF laboratory suite. To date,
the role that ambient air constituents exert on preimplantation toxicology is
poorly understood. CR protocols dictate aggressive monitoring of ambient
air within the IVF CR. Our retrospective study sought to examine the
potential relationship between critical parameters of ambient air, specifi-
cally, P and VOC levels, and preimplantation embryogenesis and IR.

Design: Two independent National Environmental Balancing Bureau
(NEBB)-certified companies were selected to test the final air in each of the
5 laboratory and clinical areas. The study encompassed a 12 month period
divided into testing quarters (TQ) 1, 2, 3 and 4. P testing was performed in
each TQ and VOC testing in TQ1, TQ3 and TQ4. Two independent
observers evaluated fertilization rates, zygote and embryo morphology and
IR for all procedures. IVF/CR protocols, staff, patient etiology and the mean
maternal age (38.5 yr) were similar in each of the 4 TQ.

Materials/Methods: Airborne P counts were sampled and recorded on a
gridded test matrix of over 80 areas. All P measuring 0.2, 0.3, 0.5, 0.7, 1.0,
2.0, 3.0 and 5.0 micrometers were analyzed via an optical laser-based P
counter. The presence of over 90,000 VOCs were assessed via an enhanced
VOC scan using thermal desorption tubes. 12-liter volume air samples were
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collected for 2 hours in each of the 5 areas and were analyzed via gas
chromatography/mass spectroscopy by an accredited laboratory.

Results: TQ 1, 2, 3 and 4 demonstrated negligible P counts. All areas
within the IVF laboratory and accompanying procedure rooms met NEBB
requirements specific to a Class 100 CR. TQ 1 and 4 demonstrated no VOC
levels above detectable limits (0.1 parts per billion (ppb)). TQ3 demon-
strated a subtle increase in the VOC, toluene (2.2 ppb), in 4/5 areas tested.
Fertilization rates, zygote quality and embryo morphology scoring showed
no significant differences in TQ1, 2, 3 and 4. IRs, however, were signifi-
cantly lower in TQ3 (3.7%). Removal of the source of toluene was con-
comitant with an increased IR in TQ4 (IR� 24.3%), similar to those
occurring in TQ1 and TQ2.

Conclusions: This study suggests that a significant yet delicate balance
may exist between the changing organic chemistry of the laboratory ambient
air and the potential effects it may exert on successful embryogenesis and
IR. Although P levels were negligible and met all specifications as a Class
100 CR, a slight increase in toluene was concomitant with a significant
decrease in IR. The subtle increase in toluene did not, however, effect
fertilization rates or zygote and embryo morphology. These data suggest
that control of VOC levels within the ambient air is critical for successful
conception in vitro. This study is the first of several ongoing studies which
may serve to broaden our understanding of the critical nature of the
laboratory ambient air and the role it plays in preimplantation toxicology.

Monday, October 22, 2001
4:15 P.M.

O-40

Embryo characteristics and the outcome of day 3 embryo transfer
related to pronuclear morphology (PNM) in ejaculate ICSI cycles. B.
Balaban, B. Urman, A. Isiklar, S. Aksoy, A. Mumcu, A. Nuhoglu. Amer-
ican Hosp of Istanbul, Istanbul, Turkey.

Objective: PNM has been shown to be related closely to cleavage stage
embryo quality and embryo transfer outcome. The aim of this study was to
assess embryo characteristics and the outcome of day 3 embryo transfer
(ET) related to PNM in ICSI cycles.

Design: Prospective case series.
Materials/Methods: A total of 321 ICSI cycles undertaken with ejaculated

spermatozoa were studied. The following classification was used for PNM:
0 PN pattern: the number of nucleolar precursor bodies (NPB) in both
pronuclei never differs by more than three; NPB polarized when fewer than
seven and never polarized when more than seven; the number of NPB in a
pronucleus never fewer than three; the distribution of NPB either polarized
or nonpolarized in both pronuclei. Zygotes that did not conform to this
morphological pattern were considered as abnormal and classified into one
of the five following patterns: pattern 1 included zygotes that presented a
large difference (3) in the number of NPB in both pronuclei; pattern 2
included zygotes with a small number of (�7) of NPB with polarization in
at least one pronucleus; pattern 3 included zygotes with a large number (7)
of NPB with polorization in at least one pronucleus; pattern 4 included
zygotes that had a very small number of (�3) NPB in at least one pronu-
cleus and pattern 5 presented a polarized distribution of NPB in one
pronucleus and non-polarized in the other. PNM was related to cleavage
rate, speed and cleavage stage embryo quality. Abnormal PN patterns were
studied in groups of single and double PN abnormality. The outcome of ET
was studied under four groups: Group 1: transfer of 1 embryo with a 0 PN
pattern, Group 2: transfer of�1 embryo with a 0 PNpattern, Group 3:
transfer of no embryo with 0 PN pattern, Group 4: transfer of all embryos
with 0 PN pattern.

Results: Of the 2418 2 PN fertilized oocytes 368 (15.2%) showed a 0 PN
pattern. The remaining zygotes had either a single (69%) or double (15.8%)
PN abnormality. The incidence of G1	G2 embryos (71.9% vs 60.6% vs
53%), early cleavage pattern (21.1% vs 8.2% vs 5.7%), and the incidence of
�8 cell embryos on day 3 (50.8% vs 30.6% vs 15.5%) were significantly
higher in the 0 PN group compared to single and double PN abnormality
groups. Clinical pregnancy and implantation rates were highest in Group 4.
Group 3 fared the worst; lowest implantation and highest abortion rates.

Outcome of 321 ejaculate ICSI cycles according to PN morphology.

Transfer of 1
embryo with 0

PN pattern

Transfer of�1
embryo with 0

PN pattern

Transfer of no
embryo with 0

pattern

Transfer of all
embryos with 0

pattern

ET cycles 101 92 59 69
Mean age (y) 31.2 32.0 30.8 31.8
Oocytes 1555 (15.3) 1417 (15.4) 903 (15.3) 1069 (15.4)
Embryos

transferred
(mean)

407 (4.0) 368 (4.0) 248 (4.2) 278 (4.0)

G1 	 G2
embryos
transferred

256 (62.8%) 232 (63%) 160 (64.5%) 175 (62.9%)

CPR/ET 37 (36.6%) 44 (47.8%) 8 (13.5%) 48 (69.5%)
Implantation

Rate
49/107 (12%) 67/368 (18.2%) 8/248 (3.2%) 88/278 (31.6%)

S/Tw/Trip 12/25/0 23/19/2 8/0/0 16/22/9
Abortions 4/37 (10.8%) 5/44 (11.3%) 3/8 (37.5%) 2/48 (4.1%)

Conclusions: Zygotes that conform to the ideal PN pattern end up in
embryos that cleave earlier and faster and become better quality cleavage
stage embryos. Transfer of embryos derived from 0 pattern zygotes is
associated with higher implantation and lower abortion rates.

Monday, October 22, 2001
4:30 P.M.

O-41

Evaluation of sperm chromatin damage with two routine sperm pro-
cessing procedures used for assisted reproduction. A. M. Mahran, R. K.
Sharma, N. Essa, E. Abdel-Maguid, A. J. Thomas, A. Agarwal. The
Cleveland Clinic Foundation, Cleveland, OH; Faculty of Medicine, Assiut
Univ, Assiut, Egypt.

Objective: There is a growing concern regarding the potential detrimental
effects of sperm processing on sperm DNA integrity. We examined the
extent of DNA damage in infertile patients with abnormal semen charac-
teristics using two sperm preparation methods, the results were compared
with a population of healthy controls.

Design: A prospective study at a male infertility clinic.
Materials/Methods: Semen samples were collected from 22 infertile men

and 21 normal healthy male volunteers. These samples were processed by
a 2-layer density gradient technique (ISolate) and the swim-up method.
Sperm characteristics such as motility, production of reactive oxygen spe-
cies (ROS) by chemiluminescence assay, and DNA damage by sperm
chromatin structure assay (SCSA) were evaluated both before and after
processing by each method, as well as between the patients and donors.
Values are expressed as median and 25%, 75% interquartile range.

Results: Patient samples before sperm preparation showed poor motility
(P � 0.0001), abnormal ROS (P� 0.02), and a high amount of DNA
damage [25.9 (21.3, 45.4)] compared to controls [19.4 (13.6, 25.15); p�
0.02]. Both sperm preparation techniques were equally effective in improv-
ing sperm motility (P� 0.0001) and lowering ROS levels (P� 0.04).
Semen samples prepared by the swim-up technique had significantly lower
amounts of DNA damage compared to those prepared by ISolate (P� 0.02);
as well as to original unprocessed semen samples (P� 0.01).

Conclusions: Semen samples processed by swim-up technique show
minimal amounts of DNA damage compared to those prepared by density
gradient media such as ISolate. DNA damage is linked to the potential risk
of transmission of genetic anomalies to the offspring and a value of 30%
COMP�t by SCSA is the upper limit for fertility. In view of these results,
we conclude that laboratories using density gradient media in sperm prep-
aration for assisted reproduction should monitor those patients who fail to
fertilize in the presence of normal egg and semen quality. Perhaps in these
patients, sperm chromatin damage may be an underlying cause of fertiliza-
tion failure; and, therefore, these patients could be tested for sperm DNA
damage and appropriately counseled about the poor outcome by IVF and
offered alternate therapeutic options.

Supported By: A grant from the Cleveland Clinic Foundation.
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Monday, October 22, 2001
4:45 P.M.

O-42

A physiological replacement for polyvinylpyrrolidone (PVP) in assisted
reproductive technology. Y. Barak, Y. Menezo, A. Veiga, K. Elder. IVF
Unit, Herzliya Medical Ctr, Herzliya on Sea, Israel; Lab Marcel Merieux,
Bron, France; Service de Medicine de la Reproduccio, Inst U Dexeus,
Barcelona, Spain; Bourn Hall Clin, Bourn, Cambridge, UK.

Objective: Successful ICSI requires the injection of an immobilized
spermatozoon after mechanical breaking of its tail. Polyvinylpyrrolidone
(PVP) has been used to slow down the motile spermatozoa for immobili-
zation, and to facilitate injection of the sperm into the oocyte. PVP, a
synthetic polymer regarded as chemically inert has been used in medicine
for various purposes. However, it is actively taken up by the reticuloendo-
thelial system, and adverse effects have been reported as a result of its use
both in vivo and in vitro (1–6). We investigated the use of hyaluronate
(HA), the natural component of the oocyte cumulus complex (OCC) extra-
cellular matrix through which the spermatozoon traverses on its journey
towards the oocyte as a replacement for PVP during the ICSI procedure.

Design: A multicenter prospective study comparing the use of HA vs.
PVP in ICSI patients.

Materials/Methods: The study included two groups of patients who
underwent the ICSI procedure in our units. In 104 ICSI cycles oocytes were
injected with spermatozoa which were immobilized in 10% PVP solution
(control group—PVP). In 99 ICSI cycles (study group—HA) oocytes were
injected with spermatozoa which were immobilized in a viscous solution of
HA. Fertilization (FR), pregnancy (PR), implantation rates (IR) and sex
ratio of the newborn were calculated in both groups.

Results: Mean age of the patients in the PVP group was similar to the
mean age in the HA group (30.9� 4.4 vs 30.7� 4.7); 1154 oocytes were
injected in the PVP group vs 1121 in the HA group. In comparing PVP and
HA groups no differences were observed in: FR (71.3%� 4.0 vs 72.4%�
3.8, respectively); PR (35 vs 37 pregnancies; 33.7% vs 37.4%), IR (48/359
(13.4%) vs 57/353 (16.1%), or male/female sex ratio in the newborn (18/19
vs 30/17).

Conclusions: A solution of HA was found to be at least as effective as
PVP in facilitating the injection of spermatozoa during the ICSI procedure.
Although apparently healthy babies are born following the use of PVP, it is
associated with adverse effects in other in vivo situations. HA is the natural
material to which the sperm is introduced prior to fertilization, and we thus
recommend its use as a physiological replacement for PVP during ICSI.
References: 1. Ashwood-Smith MJ. 1971 2. Fartasch M. et al., 1988 3.
Kossard S. et al., 1980 4. Dunn P. et al., 1998 5. Strehler et al., 1998 6.
Regoeczi E., 1976.
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Monday, October 22, 2001
2:00 P.M.

O-43

In vitro exposure to inhibitors of phosphodiesterase (PDE) 3, but not
PDE 4, prevent spontaneous resumption of meiosis in rhesus macaque
oocytes. J. T. Jensen, K. Schwinof, M. Zelinski-Wooten, M. Conti, L. V.
DePaolo, R. L. Stouffer. Oregon Health Science Univ and Oregon Regional
Primate Research Ctr, Beaverton, OR; Oregon Regional Primate Research
Ctr, Beaverton, OR; Div of Reproductive Biology, Dept of Obstetrics and
Gynecology, Stanford Univ Sch of Medicine, Stanford, CA; Reproductive
Science Branch, Ctr for Population Research, NICHD, NIH, Bethesda, MD.

Objective: To determine whether Phosphodiesterase (PDE) 3 inhibitors
selectively prevent the resumption of meiosis in primate oocytes.

Design: Nonhuman primate, in vitro experiment.
Materials/Methods: Oocytes were obtained surgically from rhesus ma-

caques stimulated to develop multiple preovulatory follicles by administer-
ing human recombinant gonadotropins (r-hFSH, r-hLH, Ares Advanced
Technologies, Inc), plus a gonadotropin releasing hormone antagonist (An-
tide, AAT) to prevent a spontaneous gonadotropin surge. Oocytes with

intact germinal vesicles were incubated under oil in TALP with bovine
serum albumin and pyruvate with or without various doses of one of three
PDE 3 inhibitors; Cilostamide (Sigma), Milrinone (Sigma) or ORG 9935
(Organon), or a selective PDE 4 inhibitor Rolipram (Sigma). An inverted
microscope at 200� was used to assess the meiotic maturation of oocytes at
24 and 48 hours.

Results: At 24 hours, 72 of 121 (59.5%) control oocytes progressed to
germinal vesicle breakdown (GVBD) compared with 0/28 (0%, p� 0.01),
4/36 (11.1%, p� 0.01) and 9/34 (26.5%, p� 0.01) oocytes incubated with
Org 9935 at 1.0�M, 0.5 �M, and 0.1 �M, respectively. Whereas the
inhibition of GVBD at 24 hours produced by 1.0�M Cilostamide (2/24
oocytes, 8.3%, p� 0.01) was similar to 1.0�M ORG 9935, a higher
concentration of Milrinone (100�M) was necessary to achieve comparable
results (2/32, 6.3%, p� 0.01). By 48 hours, additional control (82/121,
67.8%) and 1.0�M Cilostamide (4/24, 16.7%, p� 0.01) treated oocytes
progressed to GVBD, but not oocytes in 1.0�M ORG 9935 or 100�M
Milrinone. In contrast, no significant difference in GVBD was noted be-
tween control oocytes and those incubated with up to 100�M Rolipram for
24 hours (43/58, 74.1%) or 48 hours (44/58, 75.9%).

Conclusions: These experiments establish the specificity and dose-depen-
dent ability of PDE 3, but not PDE 4, inhibitors to block resumption of
meiosis in macaque oocytes in vitro. Since different forms of PDE are
present in the oocyte (PDE 3) and follicular cells (PDE 4), PDE inhibitors
have potential as oocyte specific contraceptives without altering other
events in the ovarian cycle.

Supported By: (NICHD/NIH SCCPRR HD18185-17, HD01243,
RR00163).

Monday, October 22, 2001
2:15 P.M.

O-44

Lack of subchronic and reproductive toxicity of intravaginal gel for-
mulations of spermicidal vanadocenes in a 13-week study in B6C3F1
and CD-1 mice. O. J. D’Cruz, F. M. Uckun. Parker Hughes Institute, St.
Paul, MN.

Objective: Bis-cyclopentadienyl complexes of vanadium (IV) or va-
nadocenes are rapid and potent inhibitors of human sperm motility with
potential as a new class of contraceptive agents. Among the 45 vanadocenes
that were synthesized and evaluated for human spermicidal activity, we
identified vanadocene acetylacetonato monotriflate (VDACAC) and va-
nadocene dithiocarbamate (VDDTC), as the most stable and potent sper-
micidal vanadocenes. At concentrations nearly 500- and 2000-fold higher
than their respective spermicidal EC50 values, VDACAC and VDDTC did
not induce mucosal toxicity in the rabbit model (Toxicol Appl Pharmacol
170;104-12:2001). This study investigated the short-term (13-week) sub-
chronic and reproductive toxicity potential of intravaginally administered
gel formulations of VDACAC and VDDTC in B6C3F1 and CD-1 mice,
respectively.

Design: A submicron particle size (30-80 nm) gel formulation was
developed for intravaginal administration of VDACAC and VDDTC. Short-
term (13-week) subchronic and reproductive toxicity studies were per-
formed in B6C3F1 (n� 70) and CD-1 (n� 140) mice, respectively, by
daily intravaginal application of gel formulation with and without increasing
concentrations of VDACAC and VDDTC.

Materials/Methods: Groups of 10 female B6C3F1 and 20 CD-1 mice
were exposed intravaginally to a gel formulation containing 0, 0.06, 0.125,
or 0.25% VDACAC and VDDTC, 5 days/week for 13 consecutive weeks.
These doses were nearly 300- to 1250-fold and 1250-to 5000-fold higher
than their respective spermicidal EC50 values. After 13 weeks of intravag-
inal treatment, B6C3F1 mice were evaluated for survival, body weight gain,
absolute and relative organ weights, and systemic toxicity. Blood was
analyzed for 13 hematologic and 17 clinical chemistry parameters. Micro-
scopic examination was performed on 22 hematoxylin and eosin-stained
tissue specimens from each study animal. Vanadium content in 14 tissues
from each of the control and vanadocene-dosed groups was determined by
atomic absorption spectroscopy. Control and vanadocene-dosed CD-1 mice
were mated with untreated fertile males to evaluate potential reproductive
and developmental effects.

Results: Repeated intravaginal exposure of B6C3F1 mice with a gel
formulation containing 0.06%, 0.125, or 0.25% VDACAC and VDDTC for
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up to 13 weeks had no adverse effects on survival, mean body weight or
growth. Repeated exposure of mice to VDACAC and VDDTC for 13 weeks
had no toxicologically significant effect on absolute or relative organ
weights, and did not cause adverse changes in hematology or clinical
chemistry profiles. Extensive histopathological examination of each of the
22 tissues from vanadocene-treated mice showed no lesions of pathologic
significance. Vanadium was not incorporated in mouse tissues at levels
above 1 ppm. Furthermore, repeated intravaginal exposure of CD-1 mice to
0.06, 0.125, or 0.25% VDACAC and VDDTC for 13 weeks had no adverse
effect on their subsequent reproductive capability (100% fertile) as well as
perinatal outcome, growth and development of the offspring.

Conclusions: These findings collectively show that the experimental
contraceptive agents, VDACAC and VDDTC, do not cause systemic or
reproductive toxicity. VDACAC and VDDTC show clinical potential as
safe and gentle vaginal spermicides.

Monday, October 22, 2001
2:30 P.M.

O-45

Spermicides containing nonoxynol-9 placed in the vaginal canal mi-
grate to the upper female reproductive tract. K. T. Barnhart, E. Preto-
rius, A. Stoplen, D. Malamud. Univ of Pennsylvania Medical Ctr, Phila-
delphia, PA; Univ of Iowa, Iowa City, IA.

Objective: Topical, intravaginal microbicides and spermicides are greatly
needed to prevent transmission of sexually transmitted diseases and/or
unwanted pregnancies. The development of such compounds is a high
research priority. The presumed method of action of existing, and novel,
microbicides/spermicides is to provide a chemical barrier to the vaginal
epithelium preventing exposure to microorganisms. Little is known, how-
ever, about the actual or optimal initial distribution and subsequent spread
of medications placed in the vagina. It is also not known if these compounds
are confined to the vaginal.

Design: Case report of the findings of an in vivo imaging technique.
Materials/Methods: Five mL of a Commercially available topical sper-

micide was mixed with Gadolinium-chelate MR contrast material and
introduced with a standard applicator. T1-weighted MR images were ac-
quired to assess the distribution of the intravaginally placed gel 10 minutes
after insertion with a standard applicator. Spread of the gel was quantified
with measurement in the anterior-posterior and transverse planes at five
demarcated sites in the vagina: just below the cervix, as the vagina passed
through the pelvic diaphragm, in the mid portion of the lower vagina, just
above the introitus and in the posterior vaginal fornix.

Results: The initial bolus of gel was delivered into the upper portion of
the vagina, above the urogenital diaphragm. Thereafter, it spread into the
vaginal fornices and “flattened” to cover the lateral aspects of the vagina.
We demonstrated contiguous spread of gel throughout the vagina. The
coverage of material was thicker in the upper vagina than in the lower
vagina. In the posterior vaginal fornix there was 2 mm of gel noted in the
AP dimension and 31 mm noted in the longitudinal dimension. One cm
below the cervix there was 7 mm of gel in the AP and 41 mm in the
transverse dimension. At the flexure of the vagina, as it passed through the
pelvic diaphragm, there was 4 mm of gel in the AP and 36 mm in the
transverse dimension. Three cm above the introitus there was 1 mm of gel
in the AP and 20 mm in the transverse dimension. One cm above the
introitus there was 3 mm of gel in the AP and 29 mm in the transverse
dimension. We also demonstrated, for the first time, that spermicidal com-
pounds migrate from the vaginal canal into the endocervix within 10
minutes of insertion.

Conclusions: We demonstrated, for the first time, that spermicidal com-
pounds can migrate from the vaginal canal into the endocervix within 10
minutes of insertion. This finding suggests that topical microbicides/sper-
micides may act both in the vaginal canal and in the upper female genital
tract.

Supported By: NIH grant P01-AI37829.

Monday, October 22, 2001
2:45 P.M.

O-46

Posture influences vaginal gel distributions in women: in vivo studies.
D. F. Katz, G. M. Couchman, S. L. Driscoll, M. H. Henderson, J. J. Peters,
D. K. Walmer. Duke Univ, Durham, NC.

Objective: Using a new fiber optic imaging instrument, this study ana-
lyzed differences over human vaginal surfaces of the coating thickness
distributions of contraceptive gels with different physical properties, study-
ing different postures by a woman after gel insertion. These gels serve as
biophysical models for future microbicidal formulations.

Design: A two factor study design was conducted: two gels of different
physical properties, and three postures by a woman after gel insertion.

Materials/Methods: The two spermicidal gels studied were Conceptrol
(based on cellulose; Advanced Care Products) and Advantage (based on
cross-linked polyacrylic acid, Columbia Labs). Three ml of gel was applied
to the fornix and measurements were made after an elapsed time of 10 min.
The three postures were: (1) recumbent for 10 min; (2) recumbent, sit, stand,
sit, recumbent for 1 min, 1 min, 1 min, 1 min, 6 min, respectively; and (3)
roll-over-onto-stomach for 10 min. A new fiber optic device was inserted
into the vagina and performed measurements of gel coating thickness
distributions. A set of measures was computed for each distribution, focus-
ing upon extent, location and uniformity of coating. Results were analyzed
by ANOVA.

Results: Both posture sequences differing from recumbent altered gel
distributions, causing more gel to escape the fornix and creating more
uniform coating distributions. Percentages of gel escaping the fornix for
Advantage vs. Conceptrol were 38%, 42%, 61% and 22%, 52%, 74%
respectively (recumbent, sit-stand-sit, on-stomach). The third protocol
caused more gel to escape the fornix than the second. Advantage coated a
greater proportion of the vaginal surface than did Conceptrol: 96%, 95%,
96% vs. 74%, 84%, 88%. The coating by Advantage was also more uniform
(lower spatial coefficients of variation 1.23, .83, .91 vs. 1.75, 1.15, 1.17) and
generally thicker than that of Conceptrol; i.e. more coated area had thick-
nesses greater than 100�m and 400�m.

Conclusions: When a woman changes posture after inserting a bolus of
gel into her vaginal fornix (as recommended in package inserts of most
gels), the gel will start to flow out of the fornix, increasing the amount and
extent of epithelial surface area coated. The physical characteristics of the
gel, e.g. rheological properties, significantly influence the coating thickness
distribution, regardless of the history of posture after gel insertion.

Supported By: CONRAD and the American Foundation for AIDS Re-
search.

Monday, October 22, 2001
3:00 P.M.

O-47

Posture influences vaginal gel distributions in women: theoretical mod-
els and in vitro simulations of gravitational flows. S. L. Driscoll, D. F.
Katz. Duke Univ, Durham, NC.

Objective: Using mathematical models and in vitro experimental flow
simulations, this study analyzed the effects of biophysical factors (such as
changes in posture and rheological properties) that govern the flow of
vaginal gel formulations due to the force of gravity. These gels serve as
biophysical models for future microbicidal formulations.

Design: Commercial spermicidal and lubricant formulations of two mo-
lecular compositions were compared: 3 cellulose-based gels (Conceptrol,
Gynol II, KY Jelly, Advanced Care Products) and 3 polyacrylic acid-based
gels (Advantage-S and Replens, Columbia Laboratories; and KY Plus,
Advanced Care Products). The estimated yield stresses of the formulations
at 37°C and the appropriate rheological parameters (Herschel-Bulkley
model) were calculated and used as model input. Several measures of
coating distribution were determined from theoretical models and experi-
mental simulations, and results were compared.
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Materials/Methods: Yield stresses were estimated from measured residual
stresses. The mechanistic mathematical theory incorporated rheological
properties, estimates of yield stress, and vaginal geometry. A first-genera-
tion sliding apparatus was constructed, and experimental simulations of
formulation flow were begun. An inclined surface (variable inclination) was
placed in a humidified, temperature-controlled (37°C) chamber. A bolus of
formulation was loaded onto the upper end of the inclined plane, and the
subsequent flow was recorded using video image processing, and analyzed
using Scion Image analysis software. A set of measures of the coating
thickness distribution was obtained.

Results: Similar to measurements at 25°C, the polyacrylic-acid based gels
exhibited residual stresses, while the cellulose-based gels did not. The
mathematical theory showed that the rheological properties of the gel and
the geometrical configuration combined in a nonlinear way to govern the
tendency of the gel to spread. As the surface inclination becomes steeper
and the thickness of the layer increases, the gels flow faster. However, the
presence of yield/residual stresses inhibits flow for thinner layers at less
steep inclinations. Preliminary simulation results (on a dry surface) revealed
that KY Plus did not slide at all, Conceptrol spread down the incline in a
similar manner to Gynol II, and KY Jelly moved the fastest down the
incline.

Conclusions: The theoretical prediction curves of gel coating distribu-
tions had the same trends as the curves of data from the initial experimental
simulations. Comparisons of theory and simulations revealed differences in
sliding behavior across the test formulations. For biologically motivated
conditions, model calculations showed that the rank order of gel sliding
velocities from fastest to slowest was: KY Jelly� Conceptrol� Gynol II �
Advantage� Replens� KY Plus. For the slowest three gels (all polyacrylic
acid-based), the yield stress played a dominant role in determining rank
order under these conditions. The higher the estimated yield stress, the less
distance was traveled. For the fastest three gels (all cellulose-based), the
consistency index (m of the Herschel-Bulkley rheological model) was the
most influential parameter. As m increased, the distance traveled decreased.

Supported By: NIH Cellular and Biosurface Engineering Training Grant
and the FDA.

Monday, October 22, 2001
3:45 P.M.

O-48

Integrated summary of contraceptive efficacy with the ORTHO
EVRA™/EVRA™ transdermal system. M. Zieman, J. Guillebaud, E.
Weisberg, G. Shangold, A. Fisher, G. Creasy. Emory Univ Sch of Medi-
cine, Atlanta, GA; Margaret Pyke Family Planning Ctr, London, UK;
Family Planning NSW LTD, Ashfield, Australia; The R W Johnson Pharm
Research Institute, Raritan, NJ.

Objective: To determine the contraceptive efficacy of a transdermal
contraceptive, which delivers norelgestromin 150�g daily and ethinyl
estradiol 20�g daily to systemic circulation.

Design: A total of 3319 healthy, nonpregnant women aged 18-45 years
were treated for 6 or 13 cycles with the transdermal contraceptive in 3
multicenter, open-label trials. The transdermal contraceptive regimen was 3
consecutive 7-day patches (21 days) followed by 1 patch-free week per
cycle.

Materials/Methods: A serum pregnancy test was conducted before ad-
ministration of study medication, at any time pregnancy was suspected, and
at the final visit, with an additional urine pregnancy test conducted 10 days
after the final cycle. Overall and method failure pregnancy results were
assessed by Pearl Indices (number of pregnancies per 100 woman-years)
and life table analysis; 95% confidence intervals (CIs) were calculated. All
subjects who received study medication for at least 1 day and were not
pregnant at the start of Cycle 1 were included. All on-therapy cycles were
included, with the exception of cycles following a cycle in which concep-
tion occurred. Transdermal contraceptive data from all 3 studies were
pooled for analysis.

Results: On-treatment pregnancies occurred in 15 subjects (12 due to
method failure) during 22155 treatment cycles. Overall and method failure

Pearl Indices through 13 cycles were 0.88 (95% CI: 0.44, 1.33) and 0.7
(95% CI: 0.31, 1.10), respectively. Corresponding life table estimates of the
probability of pregnancy through 13 cycles were 0.8% (95% CI: 0.3%,
1.3%) and 0.6% (95% CI: 0.2%, 0.9%). There was no association of age or
race with pregnancy. Five of the 15 pregnancies reported were among
women with a baseline body weight�198 lbs (�90 kg), which constituted
�3% of the study population. For subjects weighing�198 lbs there was a
uniform distribution for pregnancies across body weight.

Distribution of pregnancies by baseline body weight deciles.

Decile

Body Weight
Range
(kg)

Number of
Pregnancies

1, 2 �52, 52–�55 1, 2
3, 4 55–�58, 58–�60 0, 0
5, 6 60–�63, 63–�66 2, 0
7, 8 66–�69, 69–�74 1, 0
9, 10 74–�80, �80 2, 7
Subset: 10a 80–85 1
Subset: 10b 85–90 1
Subset: 10c �90 5

Conclusions: ORTHO EVRA™ provides excellent contraceptive effi-
cacy, with an overall Pearl Index of 0.88. ORTHO EVRA™ may be less
effective in women with body weight�198 lbs.

Supported By: The R.W. Johnson Pharmaceutical Research Institute.

Monday, October 22, 2001
4:00 P.M.

O-49

Integrated summary of ORTHO EVRA™/EVRA™ contraceptive
patch adhesion in varied climates and conditions. H. Zacur, B. Hedon,
D. Mansour, G. Shangold, A. Fisher, G. Creasy. Johns Hopkins Univ Sch
of Medicine, Baltimore, MD; Hosp Univ A de Villeneuve, Montpellier,
France; New Castle Gen Hosp, New Castle Tyne, UK; The R W Johnson
Pharm Research Institute, Raritan, NJ.

Objective: To determine the adhesive reliability of a contraceptive patch,
which delivers norelgestromin 150�g daily and ethinyl estradiol 20�g
daily to systemic circulation.

Design: Healthy women (n� 3480) were exposed to a contraceptive
patch for 4 to 13 cycles. Each cycle consisted of 3 consecutive 7-day patches
(21 days) followed by a patch-free week. Thirty women used the contra-
ceptive patch under various conditions of heat, humidity, and exercise. They
wore the patch for 7 days under 1 of 6 conditions (normal activity, sauna,
whirlpool, treadmill, cool water immersion, or a combination of activities);
treatment periods were separated by a 4-week washout phase. Patches were
worn on any of 4 anatomic sites (buttocks, abdomen, upper outer arm, or
upper torso) in the contraceptive studies and only on the abdomen in the
4-cycle study and exercise study.

Materials/Methods: In all studies, patch replacement information was
used as a surrogate marker of patch adhesion. In the exercise study, study
personnel evaluated patch adhesion at each treatment period. In all studies,
the percentage of patches replaced for the reason of “fell off” was summa-
rized as patches that completely detached due to lack of adhesion. The
percentage of patches replaced because of partial detachment was also
summarized.

Results: In the contraceptive studies, 4.7% of patches were replaced
because they either fell off (1.8%) or were partly detached (2.9%). Patch
replacement rates in centers from a warm, humid climate were 1.7% and
2.6%. Only 1 of 87 (1.1%) patches completely detached under conditions of
heat, humidity, and exercise.
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Patch replacement rates for complete and partial detachment.

Contraceptive
Studies

US Centers
With Warm,

Humid Climate*
4-Cycle
Study

Exercise
Study

Total no. of patches
worn

70552 4877 1663 87

Replacement for
complete
detachment

1297 (1.8%) 85 (1.7%) 6 (0.4%) 1 (1.1%)

Replacement for
partial
detachment

2050 (2.9%) 128 (2.6%) 12 (0.7%) 0

* Includes 11 centers in Florida, Georgia, and Louisiana (subset of contra-
ceptive studies).

Conclusions: The adhesive reliability of a new contraceptive patch is
excellent and is not affected by heat, humidity, swimming, bathing, exer-
cise, or skin moisture, regardless of whether the source of moisture is
external (e.g., sauna, whirlpool) or internal (e.g., perspiration).

Supported By: The R.W. Johnson Pharmaceutical Research Institute.

Monday, October 22, 2001
4:15 P.M.

O-50

An integrated assessment of patient compliance with a weekly contra-
ceptive patch (ORTHO EVRA™/EVRA™). D. Archer, A. Bigrigg, G.
Smallwood, G. Shangold, G. Creasy, A. Fisher. Eastern Virginia Medical
Sch, Norfolk, VA; Family Planning & Reproductive Health Care, Glasgow,
UK; 2011 Murphy Avenue, Nashville, TN; The R W Johnson Pharm
Research Institute, Raritan, NJ.

Objective: To assess patient compliance with a transdermal contracep-
tive, and to compare rates of perfect compliance with a standard oral
contraceptive.

Design: Two multicenter, open-label, contraceptive efficacy studies con-
ducted primarily in North America (Studies 002/004) were included in this
compliance analysis. Healthy women 18-45 years of age were to be exposed
for 6 or 13 cycles to the transdermal contraceptive (n� 1672) in Study 002,
or randomized to the transdermal contraceptive (n� 812) or Triphasil®
(n � 605) in Study 004. In both studies, the transdermal contraceptive
regimen was 3 consecutive 7-day patches (21 days) followed by 1 patch-free
week per cycle. Thus, patches were removed and replaced on the same day
of the week. Triphasil® was administered according to the US physician
package insert.

Materials/Methods: Perfect compliance was defined as 21 consecutive
days of drug-taking followed by a 7-day drug-free period; also for trans-
dermal contraceptive users, no patch could be worn for more than 7 days.
Perfect compliance rates, both overall and by age group (18-19, 20-24,
25-29, 30-34, 35-39, and�40 years), were summarized. Transdermal con-
traceptive data from both studies were pooled for analysis; data from Study
004 were presented by treatment group. In Study 004, for purposes of
statistical analyses a t test was used to compare the 2 treatment groups with
regard to the overall proportion of each subjects’ cycles in which there was
perfect compliance (the subject was the experimental unit).

Results: In the pooled analysis, the percentage of cycles with perfect
compliance was 89.7% with the transdermal contraceptive; compliance
rates were consistent across age (Table). In Study 004, the percentage of
cycles with perfect compliance was 88.7% with the transdermal contracep-
tive and 79.2% with Triphasil® (p� 0.001). Perfect compliance rates were
similar across all age groups with the transdermal contraceptive, but were
reduced in younger subjects in the Triphasil® group.

Perfect compliance by age group.

Age Range

Studies 002/004
(Pooled)

ORTHO EVRA™
Study 004

ORTHO EVRA™ Triphasil®

No. of
Cycles

No. (%)
Compliant

No. of
Cycles

No. (%)
Compliant

No. of
Cycles

No. (%)
Compliant

18–19 years 948 842 (88.8) 457 401 (87.7) 294 199 (67.7)
20–24 years 3754 3357 (89.4) 1242 1095 (88.2) 1099 818 (74.4)
25–29 years 4831 4310 (89.2) 1435 1267 (88.3) 1142 911 (79.8)
30–34 years 3259 2947 (90.4) 1023 914 (89.3) 839 715 (85.2)
35–39 years 1954 1752 (89.7) 613 541 (88.3) 516 426 (82.6)
�40 years 1244 1142 (91.8) 371 340 (91.6) 244 207 (84.8)
All 15990 14350 (89.7) 5141 4558 (88.7)* 4134 3276 (79.2)*

* p � 0.001, ORTHO EVRA™ vs Triphasil®.

Conclusions: Compliance with the new ORTHO EVRA™ weekly dosing
regimen is superior to compliance with Triphasil®. Compliance with OR-
THO EVRA™ is unaffected by age, whereas compliance with Triphasil® is
lower in younger compared with older subjects.

Supported By: The R.W. Johnson Pharmaceutical Research Institute.

Monday, October 22, 2001
4:30 P.M.

O-51

Continuous combined oral contraceptives: results of a randomized
controlled trial. M. P. Steinkampf, K. Traynor, L. Love, K. R. Hammond.
Univ of Alabama at Birmingham, Birmingham, AL.

Objective: Administration of continuous combined estrogen/progestin
oral contraceptives (OC) has the potential to improve contraceptive efficacy
while eliminating the inconvenience of menstruation and minimizing the
development or progression of certain gynecologic disorders. The purpose
of this pilot study was to compare patient acceptability and side effects of
OC administered in an intermittent versus continuous fashion.

Design: Randomized controlled trial.
Materials/Methods: Healthy women of reproductive age (19-39 years)

with regular menstrual cycles who desired OC for contraception were
randomly assigned to OC (ethinyl estradiol 30 mcg/desogestrel 150-mcg
desogestrel, Desogen) administered either the standard fashion, or with
daily use of the hormonally active pills only. Study participants were
surveyed with a 30-item questionnaire for side effects and side effects after
3 and 6 months of OC use. Weight and blood pressure were recorded at the
beginning and end of the study. Comparisons between groups were made
using nonparametric analysis of variance, contingency table analysis, or
paired t-testing as appropriate.

Results: A total of 26 women were enrolled; 12 were randomized to
intermittent OC use (I) and 14 received the continuous regimen (C). Six
women (3 in each group) were either lost to follow up or discontinued study
participation within 3 months of entry. An additional 2 women withdrew
between 3 and 6 months. Overall, study discontinuation occurred in 25% of
women on I and 36% on C (P� 0.55). Weight gain after six months was
comparable between the two groups (I: 9.2 lbs, C: 6.0 lbs; P� 0.56). There
were no significant changes in blood pressure in either group. Menstruation
occurred rarely or never in the C group, but intermenstrual spotting occurred
more frequently with continuous OC use at 3 months (C: 45%, I: 0%; P�
0.0028) and 6 months (C: 57%, I: 0%; P� 0.021). C-group patients
reported less premenstrual symptoms at 3 months (P� 0.028) and 6 months
(P � 0.028). C-group patients were less likely to report interference with
exercise or swimming at 3 months (P� 0.006), but this difference lost
statistical significance at 6 months. Continuous OC users were more likely
to report decreased sex drive at 3 and 6 months (at 3-months—C: 62.5%; I:
0%; P � 0.019; at 6-months—C: 57%; I: 12.5%; P� 0.05). However,
willingness to continue the OC regimen or recommend it to others was
comparable between the two groups.

Conclusions: Use of continuous combined OC’s is a promising contra-
ceptive option, but our study indicates that problems with vaginal spotting
and decreased sex drive frequently complicate this regimen.

Supported By: Organon Pharmaceuticals donated medications for this
study.
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Monday, October 22, 2001
4:45 P.M.

O-52

A novel oral contraceptive initiation method: assessment of bleeding
patterns. C. L. Westhoff, C. Morroni, J. Kerns, P. Aikins-Murphy. Co-
lumbia Univ, New York, NY.

Objective: Our overarching objective is to assess whether a simplified
approach to oral contraceptive (OC) initiation increases continuation. How-
ever, if modified approaches lead to an increase in irregular bleeding, such
simplifications may paradoxically decrease continuation. OCs are conven-
tionally initiated during a woman’s menses, which often means waiting
weeks after prescription to take the first pill. Many women do not begin their
OCs due to confusion about starting instructions, ambivalence or interven-
ing pregnancy. Taking the first pill under direct observation regardless of
cycle day is an alternative initiation method employed in the Columbia-
Presbyterian Family Planning Clinics. This approach simplifies health ed-
ucation and is easy to implement.

Design: This randomized trial compared 90-day bleeding patterns be-
tween women who were assigned to begin their OCs the Sunday after the
start of their next menstrual period and women who started their OCs
immediately with directly observed ingestion of the first pill at the time of
study enrollment.

Materials/Methods: Eligible women were 18-35 years old, had regular
menstrual bleeding in the past 12 months, had no contraindications to the
use of OCs and were not current users of hormonal contraception. Eligible
women underwent a routine assessment and pregnancy test. At baseline, we
collected information on demographics, menstrual bleeding, contraceptive
and reproductive history and partner influence. Each participant received a
4-month supply of an FDA approved oral contraceptive and a bleeding diary
to be completed daily for 90 days from the start of OCs. Participants
underwent monthly follow-up and, after 90 days, returned their diaries and
completed an exit interview; some enrolled participants have not yet com-
pleted the follow-up period. When 100 participants have completed follow-
up, the study will have 80% power to detect a clinically important difference
of 3 or more bleeding days between the two groups. To compare bleeding
patterns, we are employing the modified WHO 90-day reference period
method, using both intention-to-treat analysis and analysis based on actual
cycle day of OC initiation. The primary outcome is a comparison of the
number of bleeding/spotting days and episodes in the two groups. Second-
ary outcomes include perceived bleeding changes and proportions of
women discontinuing OCs.

Results: Participants are ethnically diverse (15% Hispanic; 21% African
American; 44% Caucasian; and 20% Asian); their mean age is 25. Fifty-one
women have completed the 90-day follow-up. These participants experi-
enced 22 bleeding/spotting days. Thus far, there is no difference in the
number of bleeding/spotting days between the conventional and immediate
start groups.

Conclusions: Starting OCs outside of the first week of the menstrual cycle
may not adversely affect bleeding patterns.

Supported By: The Hewlett Foundation.

IMAGING IN REPRODUCTIVE MEDICINE SPECIAL
INTEREST GROUP

Monday, October 22, 2001
2:00 P.M.

O-53

The use of transvaginal ultrasonography, sonohysterography, and en-
dometrial biopsy as a diagnostic tool in the evaluation of abnormal
uterine bleeding. M. B. Porter, E. Strates, J. Brumsted. Dartmouth-
Hitchcock Clin, Lebanon, NH; Denver Health Medical Ctr, Denver, CO;
Fletcher Allen Health Care, Burlington, VT.

Objective: To determine the sensitivity, specificity, predictive value of a
positive and a negative test, of transvaginal (TV) ultrasonography (U/S),
sonohysterography (SHG), and endometrial biopsy in the evaluation of
abnormal uterine bleeding (AUB).

Design: Volunteers with AUB were recruited in a prospective fashion.
Patients underwent pelvic exam, TV U/S, SHG, and endometrial biopsy.

Within two months of these studies they underwent hysteroscopy. Volun-
teers were also recruited from those patients undergoing routine hysteros-
copy. These results of all preoperative studies were compared directly to
hysteroscopic findings.

Materials/Methods: Volunteers underwent U/S exam with an ULTRA-
MARK 4 ©(ATL) US machine with a 5.0/7.5 MHz transducer. Measure-
ments of the uterine and ovarian size, bilayer endometrial stripe thickness,
and the presence of abnormalities were recorded. An SHG was then per-
formed with a 5.0F H/S catheter© (Ackrad Lab Inc., Cranford, N.J.) and
10–20 cc’s of sterile saline. The uterus was systematically visualized in
saggital and coronal planes. If present any polyps, submucosal myomas, or
other abnormalities were measured, and their locations within the uterus and
cavity noted. Endometrial biopsies were obtained in the standard fashion
with a 5 mmpipelle instrument in the month prior to the U/S studies. TV
U/S, SHG, and endometrial biopsy results were compared to hysteroscopic
findings. All hysteroscopies were performed in the operating room with
standard distension media within 2 months of the U/S studies.

Results: 259 women underwent SHG. 109 patients had no intracavitary
lesions identified on SHG; 104 elected a change in medical management, 3
had in office D	 C’s for focal endometrial thickening and were found to
have simple focal hyperplasia, two conceived with ART. The remaining 150
patients underwent office (132) or OR (18) SHG’s. Eleven patients with
known abnormal office SHG’s went directly to hysterectomy; 6 myomas, 3
adenomyosis, and 2 persistent menorrhagia and anemia. Three patients with
suspected endometrial pathology on SHG did not go to hysteroscopy;1
delayed surgical treatment for complex medical illness, 1 declined surgical
intervention, and 1 moved out of the area and was lost to follow up. Of the
136 patients who underwent SHG, and hysteroscopy, 74 had endometrial
biopsies.

Results of individual tests in the evaluation of DUB.

TV U/S (%) SHG (%) Endo Bx (%)

Sensitivity 55 98 21
Specificity 51 93 8
PV (	) 93 97 87
PV (�) 49 95 3

Conclusions: These results indicate that SHG is superior to routine TV
U/S and endometrial biopsy in the diagnosis of intrauterine pathology.
Endometrial biopsy was most likely to make the diagnosis correctly for
hyperplasia, carcinoma, and occasionally for endometrial polyps. The SHG
improved the accuracy in differentiating between intracavitary myomas and
polyps, and in the location of the lesion.

Supported by: ACOG/Tambrands Grant for Menstrual Health.

Monday, October 22, 2001
2:15 P.M.

O-54

Endometrial color and power-Doppler sonographic evaluation for pre-
diction of pregnancy after in-vitro fertilization and embryo transfer. A.
Vimercati, G. Loverro, P. Greco, R. Depalo, L. Mei, L. Selvaggi. Institute
of Obstetrics and Gynecology, Bari, Italy.

Objective: To evaluate the role of intra-endometrial vascularity, as de-
termined by power-Doppler sonography on the day of oocyte retrieval, in
predicting pregnancy in an IVF-ET program.

Design: Prospective Study.
Materials/Methods: Thirty women undergoing controlled ovarian hyper-

stimulation for IVF. Color power-Doppler transvaginal ultrasonographic
examination on the day of oocyte retrieval including the following mea-
sures: endometrial thickness and endometrial area (2 mm) in a longitudinal
scan of the uterus. detection of intra-endometrial blood flow area at power-
color examination. number of intra-endometrial power-color positive areas
and total surface (2 mm) of the same vascularized dots. deep or superficial
localization of endometrial power-color positive areas. Resistance Index
(RI), Pulsatility Index (PI) and Peak Systolic Velocity (PSV), measured by
pulsed Doppler spectral analysis.

Results: Seven out of 30 patients were pregnant (23%). The mean age,
basal follicle stimulating hormone (FSH), basal estradiol level (E2), antral
follicle count, E2 level, endometrial thickness and area on the day of oocyte
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retrieval, number of retrieved and fertilized oocytes and number of trans-
ferred embryos were not statistically significant between the conception and
non conception cycles. On the contrary, the detection of power-color pos-
itive intra-endometrial areas, total surface and depth of endometrial vascu-
larization were significantly different between pregnant and nonpregnant
patients (5/7 vs 7/23, 3.8� 1.2 mm2 vs 2.6� 0.7 mm2 and 4/5 vs 1/7
respectively; p� 0.05).

Conclusions: Power-Doppler measurements of intra-endometrial blood
flow seem to have a diagnostic value for endometrial receptivity and
favorable reproductive outcome.

Supported By: Center for assisted reproductive techniques.

Monday, October 22, 2001
2:30 P.M.

O-55

Measuring the utero-cervical angle prior to embryo transfer: a pro-
spective controlled study. H. N. Sallam, A. A. Agameya, A. Sallam, F.
Ezzeldin. Alexandria Univ, Alexandria, Egypt; Alexandria Fertility Ctr,
Alexandria, Egypt.

Objective: The aim of this study was to evaluate the technique of
measuring the utero-cervical angle by trans-abdominal ultrasound during
embryo transfer in order to guide the embryo transfer catheter inside the
uterine cavity. Ultrasound has been used before to confirm the presence of
the embryo catheter tip inside the uterine cavity but not to measure the
utero-cervical angle

Design: A prospective randomized trial in patients treated with IVF and
ICSI comparing embryo transfer after the ultrasound measurement of the
utero-cervical angle versus embryo transfer without ultrasound guidance.

Materials/Methods: A total of 198 couples undergoing embryo transfer
after in-vitro fertilization (IVF) or intracytoplasmic sperm injection (ICSI)
were alternately allocated to one of two study groups, each group consisting
of 99 couples. In the first group (control group), embryo transfer was
performed without ultrasound guidance, while in the second group, the
embryo transfer catheter (Frydman TDT) was molded according to the
utero-cervical angle measured by transabdominal ultrasound. There were no
statistically significant differences between both groups regarding the mean
age, the mean duration of infertility or the mean number of embryos
transferred

Results: The results show that the incidence of difficult transfers was
2.0% (2/99) in the ultrasound guided group compared to 8.1% (8/99) in the
control group (X2� 3.791, P� 0.0515). The pregnancy and implantation
rates were 26.3% (26/99) and 10.3% (43/419) in the ultrasound guided
group compared to 18.2% (18/99) and 9.8% (25/256) in the control group,
respectively. These differences are not statistically significant but in order to
reach statistical significance the least numbers needed to study (NNT) were
calculated. In order to improve the pregnancy rate from 18% to 28%,
accepting a 90% probability of finding a true difference and taking P at
�0.05, the NNT is 332 patient in each arm of the study. In order to improve
the implantation rate from 10% to 20%, the least NNT is 217 patients in
each arm of the study.

Conclusions: Measuring the utero-cervical angle by trans-abdominal ul-
trasound during embryo transfer was associated with increases in pregnancy
and implantation rates, which did not reach statistical significance. The
NNT is 217 patients in each arm of the study. The study is progressing.

Supported By: Alexandria Fertility Centre.

Monday, October 22, 2001
2:45 P.M.

O-56

The role of sonohysterography in the preoperative evaluation of symp-
tomatic myomas. M. D. Keltz, D. Grieco. St Lukes-Roosevelt Hosp Ctr,
New York, NY.

Objective: To assess the accuracy of sonohysterography (SHG) in imag-
ing the presence, location, number and size of submucosal myomas, and to
evaluate the role of sonohysterography in counseling patients about the need
for surgery and determining the most appropriate intervention.

Design: All patients referred for suspected symptomatic myomas to the
division of reproductive endocrinology underwent SHG. Data was used

along with the patient’s symptoms and desire for future fertility to determine
whether surgery was indicated and to guide the operative approach.

Materials/Methods: 162 patients underwent SHG including 137 who
desired future fertility. Indications for evaluation included abnormal uterine
bleeding (47.5%), recurrent pregnancy loss/infertility (42.6%), or a uterine
defect on hysterosalpingogram (17.4%). SHG was performed with saline
instilled through an intracervical catheter with concomitant transvaginal
sonography. Generally, no surgery was advised when the cavity appeared
normal regardless of subserosal or intramural myomas. A hysteroscopic
resection was recommended for all polyps and for intracavitary myomas
less than 6 cm in diameter, more than 50% in the cavity and limited to 30%
of the endometrial surface in patients desiring fertility. Otherwise, an
abdominal myomectomy was advised. Patients who had completed child
bearing were offered either hysteroscopic resection and ablation or hyster-
ectomy.

Results: When compared to findings on hysteroscopy or laparotomy,
SHG was 98.9% sensitive and 96.7% specific in delineating a cavitary
abnormality. Of the 162 SHGs, 50 studies documented a normal cavity. 95
studies documented at least one intracavitary defect, including 81 fibroids
and 24 polyps. An additional 17 studies documented myomas distorting but
not within the uterine cavity. In 115/127 (90.6%) surgically evaluated cases,
the SHG was found to have accurately imaged the number, size, location
and type of cavitary lesion. Inaccuracies included undiagnosed synechiae
(1), � 2 cm lesions misdiagnosed as a polyp or a myoma (4), undetected
additional cavitary myomas or polyps seen at hysteroscopy (4), and irreg-
ularly thickened endometrium misdiagnosed as a polyp (3). 48/50 studies
documenting a normal cavity required no operative procedure. 21/24 polyps
were hysteroscopically removed. Treatment of the 81 myomas involving the
cavity included 45 hysteroscopic resections, 8 with ablation; 23 abdominal
myomectomies, 4 hysterectomies, and 6 diagnostic hysteroscopies. Two
patients with studies suggesting polyps and four suggesting myomas did not
follow through with surgery. Abdominal myomectomy was associated with
significantly greater fundal length and cavitary fibroid size than hystero-
scopic cases. All hysteroscopic procedures were completed without com-
plication except one which developed minimal postoperative synechiae.

Conclusions: SHG accurately imaged the size, number and location of
submucosal myomas, and was limited only in differentiating�2 cm cavi-
tary myomas and polyps. SHG findings, in conjunction with symptoms and
reproductive plans, provided invaluable guidance during patient counseling
regarding the indication and ideal mode of surgery for myomas.

Monday, October 22, 2001
3:00 P.M.

O-57

Sonohysterography (SHG) is more sensitive than hysterosalpingogra-
phy (HSG) in the detection of intracavitary abnormalities. M. M.
Blanchette Porter, E. Strates, J. R. Brumsted. Dartmouth-Hitchcock Clin,
Lebanon, NH; Denver Health Medical Ctr, Denver, CO; Fletcher Allen
Health Care, Burlington, VT.

Objective: To determine the sensitivity, specificity, predictive value of a
positive and a negative test, of transvaginal (TV) ultrasonongraphy (U/S),
sonohysterography (SHG), and HSG in the detection of uterine cavity
abnormalities.

Design: Volunteers were recruited from patients undergoing routine
hysteroscopy as part of their evaluation for infertility. An SHG was per-
formed in the OR just prior to the hysteroscopy. These data were retrospec-
tively compared to findings on outpatient HSG. The clinician performing
the SHG was blinded to findings on preoperative HSG. The hysteroscopies
were performed within two months of HSG. The results of both the HSG
and SHG were compared to hysteroscopic findings.

Materials/Methods: Intraoperative SHG was performed with an ULTRA-
MARK 4 [copy](ATL) US machine affixed with a 5.0/7.5 MHz transducer.
Measurements of the uterine and ovarian size, bilayer endometrial stripe
thickness, and the presence of abnormalities were recorded. An SHG was
then performed with a 5.0F H/S catheter© (Ackrad Lab Inc., Cranford, N.J.)
and 10-20 cc’s of sterile saline. The uterus was systematically visualized in
saggital and coronal planes. If present any polyps, submucosal myomas, or
other abnormalities were measured, and their locations within the uterus and
cavity noted. Preoperative HSG’s were performed under fluoroscopic guid-
ance with a standard cone insufflation device and 10-20 cc of sinograffin.
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All hysteroscopies were performed in the operating room with standard
distension media.

Results: Although these data are limited by small sample size, sonohys-
terography appears to be the most specific test for the detection of uterine
cavity abnormalities. See table.

Results comparing TV U/S, HSG, and SHG to findings at the time of
hysteroscopy.

TV U/S (%) HSG (%) SHG (%)

Sensitivity 57 100 100
Specificity 86 67 100
PV (	) 100 78 100
PV (�) 67 100 100

Conclusions: Sonohysterography is likely to be more sensitive and spe-
cific than routine transvaginal ultrasound and HSG in the detection of
uterine cavity abnormalities. These data suggest sonohysterography should
be considered the procedure of choice prior to ovulation induction and ART.

Supported By: ACOG/Tambrands Grant for Menstrual Health.

Monday, October 22, 2001
3:45 P.M.

O-58

A prospective randomized comparison of the Wallace catheter and the
Cook Echo-tip catheter during ultrasound-guided embryo transfer
(ET). V. C. Karande, C. Zaloudek, M. Vietzke, D. Hazlett, N. Gleicher.
Ctr for Human Reproduction, Hoffman Estates, IL.

Objective: The Cook Echo-tip catheter (Cook Ob/Gyn, Spencer, Indiana)
is a modification of the universally used soft-tip Wallace catheter (SIMS
Portex Ltd. Hythe, Kent, UK) and has an echogenic band at its tip. This is
supposed to make visualization of the tip easier and facilitate ET. In this
study we have compared these two catheters regarding ease of transfer,
clinical pregnancy rates (PR), and implantation rates (IR).

Design: Prospective randomized study.
Materials/Methods: Patients undergoing day-3 ET were prospectively

randomized to either the Wallace catheter or the Cook Echo-tip catheter. All
ET were performed by a single physician. A similar technique was used in
all patients. Ultrasound guidance took place via trans-abdominal scanning
with a full bladder. The cervical mucus was carefully cleaned prior to
transfer. Initially, ET was attempted with the intact catheter. With difficult
transfer, a stylette was advanced till its tip reached the base of the endo-
metrial stripe. The obturator was then removed and replaced by the floppy
inner catheter, which was loaded with the embryos. In either case, the
embryos were expelled with the tip positioned within the uterine cavity and
the catheter then slowly withdrawn over a minute.

Results: The table summarizes the results. The tip was always seen on the
Echo-tip, but not clearly visualized in 5 (9.4%) patients in the Wallace
catheter group. The stylette was used in 14 (26%) patients in the Wallace
group and 16 (34%) with the Echo-tip catheter. The embryologists initially
observed that the echogenic band of the Cook Echo-tip catheter interfered
with the loading of embryos but over a period of time adjusted to it.

Comparison between the Cook Echo-tip and Wallace Catheters.

Cook Echo-tip Wallace

PR IR PR IR

Female age
�30 y 55% (6/11) 39% (9/23) 73% (8/11) 44% (12/27)
30–34 y 52% (12/23) 37% (17/46) 39% (7/18) 25% (11/43)
35–39 y 63% (5/8) 25% (6/24) 50% (8/16) 32% (12/38)
�40 y 0% (0/5) 0% (0/12) 63% (5/8) 23% (6/26)

No. of embryos
1 20% (1/5) 20% (1/5) 0% (0/4) 0% (0/4)
2 55% (17/31) 37% (23/62) 52% (13/25) 40% (20/50)
3 or more 45% (5/11) 21% (8/38) 63% (15/24) 26% (21/80)

Total 49% (23/47) 31% (32/105) 53% (28/53) 31% (41/134)

Conclusions: The Cook Echo-tip catheter facilitates ET as the tip is
clearly seen on ultrasound. However, PR and IR do not differ between the
two catheter systems.

Monday, October 22, 2001
4:00 P.M.

O-59

Tissue engineering of human endometrial cells using a biodegradable
polymer. H. Liu, C. A. Mele, A. Alpert, Z. Rosenwaks. Ctr for Repro-
ductive Medicine & Infertility, Weill Medical Coll of Cornell Univ, New
York, NY.

Objective: Evaluation of biodegradable three-dimensional (3-D) matrixes
for tissue engineering of human endometrium.

Design: Endometrial cells (2� 105) were seeded in a highly porous
extracellular matrix composed of type I collagen and chondrotin-6-sulfate
(CG copolymer matrix) and cultured for 1–3 weeks. The cellular growth
pattern was analyzed by histology, propidium iodide (PI) labeling and
immunostaining with the antibodies of desmin (specific for stromal cells)
and pan-cytokeratin (specific for glandular epithelial cells). Image Pro plus
software was used for data analysis.

Materials/Methods: Enzymatic isolated human endometrial stroma and
gland cells (1:1 ratio) were seeded on CG copolymer matrixes and cultured
in 24 well microtiter plates for 2 weeks in RPMI 1640, Ham’s F10, or
DMEM with 10% fetal bovine sera� insulin (IU/ml). Next, these cells were
also cultured in media containing DMEM	 insulin, plus estradiol (E2) (200
pg/ml) or E2 	 6�-methyl-17�-hydroxy-progesterone acetate (MPA) (0.2
uM) for 1 to 3 weeks. After culture, the matrixes were fixed with 10%
neutral buffered formalin, embedded in paraffin and sectioned at 5�. Every
sixth slide was labeled with PI to examine the total area of cell growth
utilizing the Zeiss fluorescent axioskop and the Image Pro plus program.
The slides adjacent to that of PI staining were used for pan-cytokeratin and
desmin immunoassay to assess the population of glands and stromal cells
during culture in-vitro.

Results: The seeding cells were found to be capable of attaching to and
surviving within the porous copolymer matrix to form a full thickness of
three-dimensional tissue. After 2 weeks of culture, total cell area (Pixel�
106/0.5 mm2 matrix) in culture with or without insulin were 0.9 and 2.0 in
DMEM; 0.4 and 1.5 in RPMI 1640; and 0.5 and 0.7 in Ham’s F10,
respectively. During 1 to 3 weeks of culture in DMEM plus insulin, the total
cell area increased from 0.7 to 2.5 with no hormone supplementation from
0.7 to 2.9 with supplementation of E2, and from 0.5 to 4.4 with supplemen-
tation of E2 	 MPA, respectively. Fluorescent dual-staining further reveals
that the population of pan-cytokeratin positive cells (i.e., gland cells) was
greatly enhanced by steroids. After 3 weeks culture in DMEM	 Insulin,
the population of glands in the 3-D structures were 20� 4% with no
hormone, 34� 2% with E2, and 57� 2% with E2 	 MPA supplementation.

Conclusions: We have successfully engineered human endometrial tissue
using a biodegradable polymer as a cell carrier. Insulin and steroids appear
to be essential for 3-D endometrial cell growth in-vitro. With exogenous
steroids, these cells were able to reorganize in the porous extracellular
matrix mimicking in-vivo endometrium to form glandular-like structures.
We can foresee that this three-dimensional endometrial culture can serve as
an in-vitro model to study the mechanism of implantation and interaction
between the embryo and endometrium.

Monday, October 22, 2001
4:15 P.M.

O-60

The effect of age on the uterus—three-dimensional study of endome-
trial and uterine volumes of infertile women. E. Zohav, S. Segal, S.
Meltzer, O. Segal, I. Tur-kaspa. Ultrasound Unit, Barzilai Medical Ctr,
Ashkelon, Israel; Dept of Ob/Gyn, Barzilai Medical Ctr, Ashkelon, Israel;
IVF Unit, Barzilai Medical Ctr, Ashkelon, Israel; IVF Unit, Dept of Ob/
Gyn, Barzilai Medical Ctr and Ben-Gurion Univ, Ashkelon, Israel.

Objective: To evaluate the effect of age on the uterus by using new
three-dimensional parameters of uterine and endometrial volumes,and the
uterine perfusion volume flow in infertile women attending ART program.
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Design: Prospective clinical observational study.
Materials/Methods: Seventy four infertile women aged 20-45 years old

undergoing IVF treatment were recruited for the study. The endometrial and
uterine volumes, and uterine arteries resistant index (RI), and total uterine
blood flow (right	 left uterine artery volume flow), were measured on day
2-3 of cycle by 3D transvaginal probe technology (S-VDW5-8B probe,
Volusone 530D MT, Medison Kretz).The patients were divided into age
subgroups. Anova test was used to analyze and compare the age subgroups.
Uterine and endometrial volumes and uterine artery volume flow were
correlated to women age by Pearson correlation.

Results: The table below presents, mean endometrial and uterine vol-
umes, mean uterine artery RI, Total uterine volume flow, and mean E2
levels of age subgroups. Uterine volume is increasing steadily till the age of
40 and than starts to decrease. The endometrial volume is remaining
constant around 1 ml during the fertility period from the age of 20 to the age
of 45. The uterine artery resistant index (RI) is not changed in all the age
subgroups. Total uterine volume flow (The right	 left uterine artery
volume flow) increases significantly from age 20 to the age 35 and than
starts to decline.

Results.

Age of patients 20–25y 26–30y 31–35y 36–40y 41–45y
P

value

No of patients N� 9 N � 26 N� 13 N� 13 N� 13
Endometrial

volume (ml)
1.2� 0.4 0.91� 0.6 1.9� 1.2 1.1� 0.5 0.8� 0.2 NS

Uterine volume
(ml)

36.91 35.7� 12 57.1� 311,2 59� 23 45� 9

Uterine artery
RI

0.9� 0.3 0.85� 0.2 0.8� 0.2 0.79� 0.1 0.8� 0.1 NS

Total uterine
volume flow
(ml/min)

63� 151 101� 622 161� 781,2 147� 105 143� 69

E2 levels pg/ml 52� 15 51.6� 20 59.7� 34 50.1� 15 50.1� 15 NS

1 P � 0.05.
2 P � 0.02.

Conclusions: The maximal uterine perfusion is around the age of 35. The
peak uterine volume is around age 40 and than starts to decline. The mean
E2 level remained constant during the study period. We may assume that
these changes can affect the uterine receptivity in natural and ART cycles,
but further studies are needed in order to consolidate this conclusion.

Monday, October 22, 2001
4:30 P.M.

O-61

Three-dimensional endometrial and uterine volumes changes during
induction of ovulation for IVF—GnRH antagonist vs GnRH agonist
protocols. I. Tur-Kaspa, E. Zohav, O. Segal, S. Meltzer, S. Segal. IVF
Unit, Ashkelon, IL, Israel; Ultrasound Unit, Ashkelon, IL, Israel; Dept of
Ob/Gyn, Barzilai Medical Ctr, Ben-Gurion Univ, Ashkelon, Israel, Ash-
kelon, IL, Israel.

Objective: New IVF protocols for pituitary down regulation were recently
introduced with the use of GnRH antagonists. We investigated the influence
of different protocols on endometrial and uterine volumes and uterine blood
flow profile of infertile women undergoing IVF treatment.

Design: Prospective clinical observational study.
Materials/Methods: Fifty-five Infertile women undergoing induction of

ovulation for IVF were recruited for the study. The women underwent 3-D
transvaginal ultrasound (VDW5-8B Probe, Volusone 530D MT, Medison-
Kretz) examination for endometrial and uterine volume, and uterine arteries
volume flow measurements, on day 1–3, day 5–6, day 7–8 of the cycle, on
day of HcG, and on day of ET. In each time point 7-23 of the women who
were treated with GnRH agonist (midluteal daily decapeptyl 0.1 mg) were
tested, and 11–32 of the women who were treated with GnRH antagonist
(daily cetrotide 0.25 mg) were tested. Anova test was used to analyze and
compare the mean endometrial and uterine volumes, uterine artery volume
flow, and uterine artery resistant index (RI) within each protocol group. T

test was used to compare all these variables between the two groups
protocols.

Results: The table below presents the mean endometrial and uterine
volumes, mean uterine artery RI, mean uterine artery volume flow of GnRH
agonist protocol group vs GnRH antagonist protocol group. Mean endome-
trial volume of GnRH agonist protocol was found to be higher in each time
point tested during the cycle than mean endometrial volume of GnRH
antagonist protocol. Mean endometrial volume, mean uterine volume, and
mean uterine artery volume flow of GnRH agonist protocol group were
found higher on Embryo Transfer (ET) day, than GnRH antagonist protocol
group. Mean uterine artery RI was not found different in both protocols
during all time points tested.

Results.

Cycle day Protocol 1–3d 5–6d 7–8d HcG-d ET-d P value

Endometrial GnRH agonist 1.3� 0.8 2.6� 1.5 4.4� 1.8 4.3� 1.7 4.2� 2.81

Volume (ml) GnRH antagonist 1.1� 0.5 2.4� 1.6 3.7� 2.4 3.45� 1.1 2.6� 1.11 NS

Uterine GnRH agonist 48� 25 51� 19 64� 37 60� 25 59� 19 NS

Volume (ml) GnRH antagonist 48.9� 20 59� 28 73� 3.4 60� 19 52� 18

Mean uterine GnRH agonist 47� 31 59� 39 65� 39 121� 69 100� 632

Artery volume
flow (ml/min)

GnRH antagonist 62� 52 64� 53 74� 42 90� 65 62� 362

Mean uterine GnRH agonist 0.78� 0.2 0.71� 0.2 0.76� 0.2 0.8� 0.1 0.74� 0.1 NS

Artery RI GnRH antagonist 0.8� 0.1 0.79� 0.1 0.85� 0.4 0.8� 0.1 0.76� 0.1

1
P� 0.01.

2
P� 0.003.

Conclusions: The mean endometrial volume and mean uterine artery
volume flow on day of ET were found to be significantly lower in the group
of GnRH antagonist treatment vs the group of GnRH agonist treatment.We
may assume that GnRH antagonist depress the endometrial volume and
uterine artery volume flow on the day of embryo transfer. Further and more
extensive studies are needed in order to consolidate this conclusion.

Monday, October 22, 2001
4:45 P.M.

O-62

Three-dimensional ultrasound measurement of endometrial volume as
a predictor of pituitary down-regulation in an IVF program. C. Syl-
vestre, T. J. Child, S. L. Tan. McGill Reproductive Ctr, Royal Victoria
Hosp, Montreal, Que´bec, Canada.

Objective: To evaluate three-dimensional (3D) endometrial volume pre-
diction of pituitary down-regulation in an IVF program.

Design: Prospective observational study of 71 consecutive patients who
had received 7-14 days of buserelin acetate from the early follicular phase
for pituitary down-regulation prior to commencing ovarian stimulation.

Materials/Methods: Transvaginal ultrasonography of the endometrium
using a 5-7.5 MHz probe connected to a 3D ultrasound machine (Voluson
530D, Medison, CA) was performed and the scan volumes stored on the
computer hard drive for analysis. The full-planar (contour) method was used
for volume measurements in which several parallel cross-sections are taken
from the fundus to the internal cervical os. Receiver operating characteristic
(ROC) curve analysis was used to measure how good (area under the curve
(AUC) close to 1) or how poor (AUC close to 0.5) the test is at different
estradiol thresholds.

Results: Of the 71 patients, 47 (66%) had estradiol levels�100 pmol/l,
19 (27%) levels�200 pmol/l, and 7 (10%) had levels�300 pmol/l. If failed
down-regulation was defined as estradiol concentrations�100,�200, and
�300 pmol/l, the AUC of 3D ultrasound was 0.607, 0.631, and 0.964
respectively. The corresponding AUC of two-dimensional (2D) ultrasound
thickness estimation was 0.575, 0.589, and 0.810 respectively. The highest
sensitivity (100%) and specificity (91%) of 3D ultrasound was achieved if
failed down-regulation was defined as estradiol�300 pmol/l with an
endometrial volume of 1.3 ml. If failed down-regulation was defined as
estradiol�200 pmol/l the best combination of highest sensitivity (63%) and
specificity (67%) was achieved at an endometrial volume of 0.7 ml. If failed
down-regulation was defined as estradiol�100 pmol/l the best combination
of highest sensitivity (70%) and specificity (50%) was achieved at an
endometrial volume of 0.5 ml.
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Conclusions: Many clinics use ultrasound measurement of endometrial
thickness to diagnose pituitary down-regulation without the need for serum
estradiol concentrations. 3D ultrasound is an additional tool for diagnosis
and has particularly high sensitivity (100%) and specificity (91%) when
failed down-regulation is defined as estradiol�300 pmol/l with an endo-
metrial volume threshold of 1.3 ml. For lower estradiol concentrations the
sensitivity and specificity of 3D ultrasound endometrial volume estimation
as a test of failed down-regulation is reduced. Our study is ongoing and,
with greater patient numbers, will allow the determination of the superiority
or otherwise of 3D over 2D ultrasound for the diagnosis of pituitary
down-regulation during IVF treatment.

MENTAL HEALTH PROFESSIONAL GROUP

Monday, October 22, 2001
2:00 P.M.

O-63

Outcome of a cohort of anonymous oocyte donor applicants and pre-
dictors of voluntary withdrawal. K. A. Weiss, R. Mangieri, L. S. Josephs,
I. N. Cholst. Ctr for Reproductive Medicine & Infertility, Weill Medical
Coll of Cornell Univ, New York, NY.

Objective: The high withdrawal rate of potential oocyte donors following
initial interest reduces the availability of donor oocytes. This study de-
scribes a complete cohort’s outcome in our donor egg program and identi-
fies factors associated with voluntary withdrawal. Identification of these
factors would be a helpful step towards increasing the availability of donor
oocytes.

Design: Data for this study were obtained through a retrospective record
review of applications submitted to our oocyte donation program by poten-
tial donors in 1998 and 1999.

Materials/Methods: During the study period, our program received 392
questionnaires from women interested in donating their oocytes. Of these,
205 applications were initially approved and 197 of these questionnaires
were retrieved for analysis. Outcomes were described and t-tests were
performed in order to identify differences between the group of donors who
withdrew from the program and the group of donors who complied.

Results: Fifty-seven (28.9%) potential donors voluntarily withdrew from
the program before appearing for office consultations. Of the remaining 140,
another 19 withdrew after one or more consultations with our staff. Thus, a
total of 76 (38.6%) potential donors changed their mind and voluntarily
withdrew from the program. Of the 121 remaining potential donors, 66
(54.5%) were rejected based on information revealed during consultations
or abnormal laboratory findings. Of the 66, 19 were rejected for medical
reasons, 20 were rejected because of laboratory findings, 13 were rejected
for psychological reasons, 9 were rejected because of genetic history, and 5
were rejected for “other” reasons, such as language barriers and geographic
location. Overall, 55 women completed an oocyte donation cycle, repre-
senting only 14% of the women who completed questionnaires. Potential
donors who withdrew from the program at any time were compared with
potential donors who followed through (ultimately either completing a
donation cycle or having been rejected) on the following variables: age,
alcohol consumption, cigarette use, history of multiple sexual partners,
history of elective abortion, whether the donor had any children of her own,
and race. Women who followed through were more likely to have had an
abortion (p� .05) and were more likely to be Caucasian (p� .05) than
those who withdrew. Women who withdrew tended to be younger than
those who followed through (p� .10).

Conclusions: A high percentage of women who applied to donate their
oocytes and were invited to participate in consultations with the team
ultimately withdrew from the program. Women who voluntarily withdrew
were less likely to have had an abortion and were more likely to be
non-Caucasian. In addition, younger women tended to be more likely to
withdraw. Explanations for these associations are speculative: Are women
who have had an abortion less attached to their oocytes than other women,
and thus more likely to follow through with donation? Or are they more
motivated to donate because they are trying to “make up” for their termi-
nation? Are there cultural or racial issues involved in donor participation?
Further understanding of the predictors and reasons for donor withdrawal
could lead to improved recruitment of oocyte donors and refinement of the

donor screening process, thereby increasing the availability of this precious
resource.

Monday, October 22, 2001
2:15 P.M.

O-64

Couples’ attitudes regarding embryo disposition after in vitro fertili-
zation (IVF). S. C. Klock, S. Sheinin, R. Kazer. Northwestern Univ
Medical Sch, Chicago, IL.

Objective: The disposition of extra or abandoned cryopreserved embryos
following IVF is fraught with legal and emotional issues. Difficulties arise
when embryos are abandoned or when couples change their minds about the
embryos. The purpose of the current study was to: 1) assess the number of
couples who had remaining cryopreserved embryos in storage after the 3
year storage limit; 2) compare pretreatment embryo disposition choice with
final disposition choice among reachable couples and; 3) assess couples’
attitudes about embryo disposition decisions.

Design: Cross-sectional phone survey.
Materials/Methods: 404 couples who had embryos cryopreserved from

1/1/91 to 12/31/97 were identified. In February of 2000, 107 (26%) of those
couples had embryos remaining in the freezer. Couples were administered
a scripted phone interview assessing their current embryo disposition choice
and their attitudes about embryo disposition. One open-ended question was
used to ascertain reason(s) for the disposition choice. Eleven multiple
choice questions assessed behavior and attitudes toward the disposition
decision such as the difficulty of the decision, agreement between spouses,
the impact of religious beliefs, the importance of pre- and post-treatment
counseling about embryo disposition and the respondent’s assessment of the
similarity of embryo disposal to abortion. Two questions addressed the
duration and number of people told about the decision. The final three items
asked the subjects’ opinions about embryo donation. The study was ap-
proved by the institutional Human Subject Review Board.

Results: Sixteen of the 107 couples were still in treatment and were
excluded from study yielding 91 couples in the sample. 52 of the 91 couples
(57.1%) were found and participated in the study (contacted group); 31
(34;0%) were unable to be located (lost to follow-up group) and 8 (8.7%)
refused to participate (refused group). There were an average of 5.9 em-
bryos left per couple frozen an average of 4.5 years. There was a significant
difference in initial disposition choice by group (Chi-square 9.8, 4 df, p�
.04) with 42% of the contacted group indicating an initial disposition of
disposal compared to 19% of the lost to follow-up group. Pretreatment and
postreatment disposition choices were available for 41 couples in the
contacted group. Only 12 of 41 couples (29%) kept the same disposition
choice. Final disposition choice was not associated with having a child.
Couples rated the decision as moderately difficult with 57% of the sample
endorsing scores of 5 and above. 53% of the sample reported complete
agreement with one another about the decision. The length of time it took
to make the decision was highly variable. Half of the subjects stated that
their religious beliefs played no role in their disposition choice. Roughly
half (55%) of the subjects did not think that discarding unused embryos was
the moral equivalent of abortion. 71% of couples felt that counseling
regarding embryo disposition was needed.

Conclusions: Embryo abandonment is a pressing problem for IVF clinics.
Despite attempts at obtaining a disposition choice at the time the embryos
are created, the majority of couples changed their minds as time passed. As
the practice of IVF continues to grow, so too will the number of abandoned
embryos unless this issue is addressed by IVF programs, couples and public
policy.

Monday, October 22, 2001
2:30 P.M.

MHPG Prize Paper

O-65

Examining the congruence between couples’ infertility-related stress
and its relationship to depression and marital adjustment in infertile
men and women. B. D. Peterson, C. R. Newton, K. H. Rosen. Virginia
Polytechnic Institute and State Univ, Blacksburg, VA; London Health
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Science Ctr, London, ON, Canada; Virginia Polytechnic Institute and State
Univ, Falls Church, VA.

Objective: While studies often examine the impact of infertility-related
stress on individuals, there has been little research that examines partner
data and how relationship and individual variables are linked. The purpose
of this study was to explore the impact of congruence (e.g., agreement)
between couples’ infertility-related stress and its effects on depression and
marital adjustment in infertile men and women.

Design: This study employed an exploratory study design utilizing data
collected on patients referred for infertility treatments at a University-
affiliated teaching hospital.

Materials/Methods: Participants completed the Fertility Problem Inven-
tory (FPI), the Beck Depression Inventory (BDI), and the Dyadic Adjust-
ment Scale (DAS) three months prior to their first treatment cycle. Differ-
ences between couple’s perceptions of infertility-related stress, as well as
the level of congruence the couple had regarding the stress were examined
in relation to their effect on individual levels of depression and marital
adjustment. Independent samples t-tests, correlation coefficients, regression
analyses, and one-way ANOVAs were used to analyze study results.

Results: Females perceived infertility as more stressful than males on
each of the five sub-scales of the FPI. They also reported higher mean
depression scores when compared to men. Males and females did not differ
significantly in their reports of marital adjustment. When examining dyadic
variables, female depression scores were significantly correlated with cou-
ple difference scores on all six scales of the FPI, while male’s depression
scores did not correlate significantly with any sub-scale. Regression anal-
yses showed differences between couple’s evaluations of infertility-related
stress were predictive of female depression, but not male depression. Anal-
yses of variance were used to assess the impact of congruence between
couples using three independent groups: couples in which the female stress
was greater than the male’s stress; couples in which the stress levels for both
partners were equal; and couples in which the male’s stress was greater than
the female’s stress. Couples whose stress levels were equal constituted the
congruent group. Men and women in couples who reported congruence
concerning the impact of infertility-related stress had significantly lower
levels of depression when compared to couples in which males and females
experienced a greater amount of stress than their partners. In terms of
marital adjustment, men and women in couples who reported congruence
concerning the impact of infertility-related stress reported significantly
higher levels of adjustment when compared to couples who differed in their
appraisals of the stress.

Conclusions: This study provided support for the hypothesis that couples
experiencing congruence on measures of infertility-related stress report
lower scores of depression on the BDI and higher scores of marital adjust-
ment on the DAS, especially when differences are measured in terms of
sexual, social, and relationship concern. These findings also support prior
research which shows that high levels of agreement between couples related
to the stresses they experience helps them successfully manage the impact
of these stressful life events.

Supported By: Christopher R. Newton, Ph.D.

Monday, October 22, 2001
2:45 P.M.

O-66

A study of pre-menopausal sexual satisfaction and other factors con-
tributing to positive or negative expectations of traversing natural
menopause. J. R. Gerber. Univ of Vermont Coll of Medicine, Burlington,
VT.

Objective: Lack of sexual interest in post-menopausal women has been
attributed to declining levels of pre-menopausal hormones and treated with
hormone replacement therapy (HRT). Although current studies, such as the
Women’s Health Initiative, appear to be thoroughly researching post-meno-
pausal sexual function, the emphasis is upon the effect of HRT on sexual
function. The purpose of this pilot study is to examine the effects of
pre-menopausal sexual satisfaction and other psychosocial factors upon
positive or negative expectations of menopause. A five year follow-up study
of these same women (who have agreed to naturally traverse menopause)
will examine the effect of these same psychosocial factors, as well as
hormones, upon post-menopausal sexual function.

Design: Questionnaires distributed by researcher to women during an
overnight screening visit for participation in a 5 year study of energy
metabolism and body composition.

Materials/Methods: Following IRB approval, 25 pre-menopausal women
between the ages of 45 and 55 completed a questionnaire. Pre-menopausal
status was defined by main researcher, Eric Poehlman (1997) as having an
FSH level of 30 or lower, three consecutive menstrual cycles in 3 months
preceding baseline visit, absence of surgically induced menopause, and no
hormone replacement therapy. The psychological questionnaire consisted of
three parts. The first part included psychosocial information such as level of
education, number and ages of children, marital status, financial and career
satisfaction, and a life events scale (adapted from Holmes and Rahe, 1967).
The second part consisted of 18 questions about sexual satisfaction designed
by this researcher. The third part pertained to menopause expectations,
including questions about anticipated symptoms, and anticipated ability to
control disturbing symptoms. A Beck Depression Inventory was also ad-
ministered.

Results: In quantitative analyses, independent variables–sexual satisfac-
tion, patient satisfaction with personal finances, confidence in ability to
control symptoms, and mood –as a group predicted a statistically significant
amount of variance in the dependent variable—menopause expectations.
Focus groups were formed of the four cells created from combinations of
positive or negative sexual satisfaction and positive or negative menopause
expectations. Themes emerging in the qualitative portion of the study
suggest that women with higher expectations of menopause report higher
quality of intimate relationships, higher level of exercise, greater satisfac-
tion with personal appearance, higher degree of optimism and satisfaction
with personal finances, as well as confidence in ability to control symptoms.

Conclusions: While shared variability with the dependent variable, meno-
pause expectations, does not establish a causal relationship between these
two variables, sexual satisfaction is the only variable in this study which
independently demonstrates the capacity to predict menopause expectations
with statistical significance. Results also suggest that psychosocial factors
may play as important role as hormones in post-menopausal sexual interest.

Monday, October 22, 2001
3:00 P.M.

O-67

When the internet is your only outlet for talking about infertility. Y. M.
Epstein, H. S. Rosenberg, N. P. Hemenway, T. V. Grant. Rutgers—The
State Univ of New Jersey, Piscataway, NJ; IVF New Jersey, Somerset, NJ;
Intl Council on Infertility Information Dissemination (INCIID, Inc), Arling-
ton, VA.

Objective: To gather information about the demographic characteristics
of participants whose only outlets for talking about infertility are internet
medical and support forums and to compare them with persons having other
outlets.

Design: A 134 item survey was posted on the INCIID website in the
Spring of 1998. Items included demographics, medical history, social in-
teraction, website activity, experienced stress and depression. One item
asked whether the internet is “my only outlet for talking about infertility.”
People for whom the internet was their only outlet for talking about
infertility (OO) were compared with people having additional outlets (AO).

Materials/Methods: The Beck Depression Inventory (BDI) was used to
assess depression. Means, medians, frequencies, and t-tests were calculated
for survey items.

Results: 589 surveys were received, almost exclusively from women,
from people in 47 states and 17 foreign countries: 212 from OOs, 286 from
AOs, and 91 from persons not responding to this item. OOs and AOs spent
the same number of hours per week using the internet, but OOs devoted
more of those hours to infertility (1.6 vs. 1.3 hrs, p� .01) Compared to
AOs, OOs have lower median incomes (p� .006), less formal education
(p � .001), and poorer insurance coverage (p� .001). Both groups have
comparable distributions of diagnoses for infertility except that a greater
proportion of patients with PCO are OOs (p� .003). Both groups have
undergone comparable treatments and diagnostic procedures, are compara-
ble in age, in the proportion who have been pregnant, given birth, or
adopted, and they have spent similar amounts of money on diagnosis and
treatment. Fewer OOs have miscarried (p� .001). OOs feel less educated
about infertility (p � .028), are less able to identify their feelings about
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infertility (p � .03), less able to change their negative thinking about
infertility(p � .02), less able to work as a team with their spouse (p� .001),
less able to be a partner in treatment with their physician (p� .05), and
more likely to give up after a failed pregnancy attempt (p� .05). OOs are
significantly more depressed (p� .001) and rate infertility as more stressful
than AOs (p� .05). They worry more about their relationships with their
partner (p� .001), their friends (p� .03), spend less time with their partner
(p � .05), and are less happy (p� .001). The most important things OOs
report getting from their participation is: “knowing I am not alone” (expe-
rienced by 89% of OOs), feeling more educated when dealing with the
doctor (77%), learning their feelings are “normal” (75%), having a place to
share treatment news (65%), finding a safe place to ask questions (62%),
and having an opportunity to help others (59%).

Conclusions: Caution is needed in drawing conclusions because the
sample was not random nor were subjects assigned randomly to OO or AO
conditions. Results suggest that the internet has great potential to help
people facing infertility by educating, empowering, and diminishing their
feelings of isolation. On the other hand, its value may be diminished if
people use it to withdraw from real world interactions, getting all their
information and support only from internet forums. So in addition to
interacting on-line, infertile people should also interact in face-to-face
infertility forums.

Supported By: Rutgers University Center for Mathematics, Science and
Computer Education.

Monday, October 22, 2001
3:45 P.M.

O-68

A comparison of oocyte donors and gestational carrier/surrogate atti-
tudes towards third party reproduction. A. M. Braverman, S. L. Corson.
Pennsylvania Reproductive Assoc, Plymouth Meeting, PA.

Objective: Each year the number of women participating as oocyte
donors and gestational carriers/surrogates (GCS) grows. This study was
designed to: 1) investigate the attitudes these women hold towards diverse
aspects of third party reproduction; 2) explore participants’ beliefs about
what role genetics, gestation and environment play in various characteris-
tics; 3) determine outcome measures such as level of satisfaction among
participants and examine the differences in these parameters for donors and
carriers.

Design: Three centers were utilized to recruit donor and GCS candidates:
1) an East Coast based IVF center; 2) two California based national agencies
that were not IVF centers. A total of 666 study packets were sent to oocyte
donors and 221 were sent to GCS; participants returned their surveys by
mail. Overall response rate among programs was 48.8% for oocyte donors
and 48.3% for GCS. This study received IRB approval. Statistical analysis
was done by Student t-test and Person chi-square.

Materials/Methods: Participants received an introductory cover letter and
study materials via mail. The survey included a demographic section, an
attitude section of 30 statements that required a five point Likert response
ranging from strongly agree to strongly disagree, and a final section of 15
characteristics that required rank ordering the role that genetics, gestation
and environment play in contributing to each.

Results: Donors were significantly younger than carriers and carriers are
more likely to be married (p� .05). Donors were not willing to be GCS and
GCS were not willing to be donors. GCS who thought about their partici-
pation more and disclosed their participation more felt that children should
be told about their reproductive role, and desired future contact with the
child(ren) (p� .002) more than donors. Donors did not indicate a prefer-
ence about disclosure to offspring about their role and contact with the
recipients did not correlate with satisfaction with their experience. Donors
who met their recipients were more likely to want to meet the child and want
future contact with the child. GCS were more negative about participating
with a homosexual couple and a single woman (p� .002). Both groups felt
that donors have the right to anonymity even if the child wants contact. Mild
support was offered by both groups for a national donor registry. The impact
of gestation on children’s physical or personality characteristics was per-
ceived to be minimal by both groups and there were within group differ-

ences regarding attribution of genetics or environment to these character-
istics.

Conclusions: Both oocyte donors and GCS had a high degree of satis-
faction with their experience. There were significant differences between
oocyte donor and GCS groups. Women chose to donate eggs or to carry a
genetically unrelated baby for unique and separate reasons. How programs
allow choices and set boundaries can set into motion emotional needs and/or
desires.

Supported By: A grant by Organon.

Monday, October 22, 2001
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O-69

Embryo donation: attitudes to donation procedures and factors pre-
dicting willingness to donate. C. R. Newton, A. McDermid, F. Tekpetey,
I. Tummon. London Health Science Ctr, London, ON, Canada; New
England Fertility Ctr, Reading, MA.

Objective: To determine, reactions to different models of embryo dona-
tion (ED), attitudes to the procedures of ED and which attitudes predict
willingness to donate.

Design: Retrospective cohort.
Materials/Methods: 105 couples failing to return for frozen embryos after

3-8 years were identified. Of 51 couples located, 49 agreed to participate.
Couples received a brochure describing models of both conditional or
unconditional ED, potential information provided to recipients, screening
procedures, risks and benefits. Couples completed a questionnaire, provid-
ing information about family size, reasons for not claiming embryos and a
series of Likert scales indicating their reactions to different aspects of the
donation procedure.

Results: Questionnaires were returned by 37 women and 30 men (73% of
couples surveyed). The majority (61%) had at least one child through IVF
and 85% had one or more children living at home. Men and women’s
responses did not differ significantly and their results were combined. While
73% expressed moderate to strong support for ED “in principle,” only 12%
indicated “definite” interest in donating embryos. A further 18% would
consider ED depending upon the procedures involved. Support for uncon-
ditional vs conditional donation was polarized with 30% “strongly” sup-
porting unconditional ED and 20% “strongly” opposed. Similarly, 25%
“strongly” supported the option of attaching conditions to donation but 20%
were “strongly” opposed. Only one half were “very comfortable” with the
idea of providing information about physical appearance (54%) and health
history (52%) and fewer felt “very comfortable” giving more personal
information such as a, personal description (41%), photograph (15%) or
letter for the child (11%). Respondents rated screening procedures as “very
reasonable” in terms of blood screening (87%), genetic screening (61%),
psychological screening of donors (55%) and recipients (63%). Those who
endorsed unconditional donation were more likely to support ED in prin-
ciple (r� .29, p� .02). Number of biological or non biological children did
not predict attitude to ED, but those less satisfied with current family size
were more supportive of ED in principle (r� �.24, p� .05). Willingness
to donate was associated with greater comfort in providing personal infor-
mation (r� .39, p� .001), a personal letter to a child (r� .56, p� .001)
or a photograph (r� .52, p� .001). Those willing to donate had a stronger
interest in knowing the outcome of ED (r� .26, p� .04) and were more
agreeable to future contact with a child (r� .45, p� .001).

Conclusions: A majority of couples supported ED in principle, but only
a small subgroup would actively consider donation. Support for medical,
genetic and psychological screening was relatively strong. Respondents
discomfort increased when considering disclosure of increasingly personal
information to a recipient couple or child. In contrast, those willing to
consider donation, were more receptive to sharing personal information,
preferred to know the outcome of ED and were more open to contact with
a potential child. Programs may wish to consider an “open” model of ED
involving detailed information sharing, with procedures to facilitate future
requests for contact between genetic parents and the child.

Supported By: London Health Sciences Centre, Internal Research Fund.
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O-70

Sexual dysfunction in men undergoing fertility evaluation. G. Ranga,
R. A. Saleh, A. Agarwal. Karthekeya Medical Research & Diagnostic Ctr,
Mumbai, India; The Cleveland Clinic Foundation, Cleveland, OH.

Objective: Male factor infertility accounts for about 30-40% of all cases
seeking fertility treatment. Identification and classification of male infertil-
ity still relies on the results of semen analysis obtained on at least two
separate occasions. For many couples, infertility is as much an emotional
and spiritual crisis as it is a physical challenge. There is evidence that
psychological effects of infertility are similar to those of cancer and heart
diseases. In this study we evaluated the psychosexual problems in men
undergoing infertility evaluation.

Design: The study was conducted at a diagnostic center for infertile men.
Materials/Methods: Detailed medical and sexual history was obtained

from men undergoing fertility evaluation in our center between 1997-2000.
Semen samples were collected by masturbation in a private room after 2-3
days of sexual abstinence. Four hundred and twelve (412) men were found
to have an abnormality in one or more of the classical semen parameters
after their first semen analysis. These men were asked to return for a second
analysis in 2 weeks. Men who failed to collect semen by masturbation at
their second or subsequent appointments were aided by a vibrator. Seven of
the 412 (7/412) men were excluded from the analysis because of remarkable
history of medical illness or sexual dysfunction.

Results: Forty-six of the remaining 405 (46/405, 11%) men failed to
collect semen samples by masturbation even after repeated (3-5 times)
attempts at 2-3 days intervals. All of the 46 men reported severe anxiety,
erectile failure and anorgasmia during attempts to collect semen by mas-
turbation and during sexual contact with their partners. Nine of these 46
(9/46, 20%) men were able to collect their semen with the aid of vibratory
stimulation.

Conclusions: Our results indicate that men undergoing fertility evaluation
may suffer from psychological trauma that can affect their sexual perfor-
mance. These patients should be investigated for other associated psycho-
logical problems, such as: clinical depression, social isolation, or reduced
job performance. It is critical that infertility programs develop a multidis-
ciplinary team approach including psychologists and psychiatrists special-
izing in the emotional effects of infertility to assist these patients to the
fullest.

Monday, October 22, 2001
4:30 P.M.

O-71

Sexual satisfaction and functioning in patients seeking infertility treat-
ment. J. E. Norten, E. A. Schilling, G. M. Couchman, D. K. Walmer. Duke
Univ Medical Ctr, Durham, NC.

Objective: Little is known about the impact of infertility on a couple’s
sexual relationship. This investigation was designed as an initial attempt to
quantify the types of changes that infertility patients experience in their
sexual relationships.

Design: Retrospective survey design. Participants were male and female
subjects presenting for treatment of infertility at a university-affiliated
Reproductive Endocrinology and Infertility Clinic.

Materials/Methods: 89 women and 27 men in various stages of infertility
consultation and treatment completed a battery of psychological question-
naires. This investigation focuses on responses obtained from the Sexual
History Form (LoPiccolo & Daiss, 1987). The Sexual History Form inquires
about various aspects of the participant’s sexual relationship and function-
ing, and includes such items as frequency of various forms of sexual
contact, overall satisfaction with sexual relationship, problems with the
experience of sexual desire, arousal, orgasm, pain, negative emotions, etc.
Participants were asked to rate the standard questions twice. First, they were
asked to quantify various aspects of their current sexual experience and
second, to consider their functioning “before concern about fertility.”

Results: Responses to the Sexual History Form were analyzed using
paired t-tests. Results were corrected for multiple comparisons using the

Holm-Shaffer sequential technique. Eight of 21 comparisons were signifi-
cant using this method. Women reported having intercourse less frequently,
engaging in less sexual foreplay, feeling less sexual desire and arousal,
experiencing fewer physiological indicators of arousal, more frequently
being unable to have intercourse due to difficulty with arousal, and expe-
riencing fewer orgasms, both during intercourse and through genital caress.
Additional uncorrected results suggested a higher frequency of negative
emotional reactions to sex, lower overall satisfaction with the sexual rela-
tionship, a perception that the spouse is less satisfied, and the perception that
the spouse is having more difficulty achieving and maintaining an erection.
None of the comparisons were significant for men, although the magnitude
of differences were comparable for some items.

Conclusions: The results of this study suggest that women undergoing
infertility treatment experience significant changes in various aspects of
sexual functioning. Results were particularly strong in the areas of sexual
desire, arousal, orgasm, length of foreplay, and frequency of intercourse.
Future research is needed to further explore this finding in men with a larger
sample, to compare infertile patients to controls, to examine the association
with other variables (e.g. depression, anxiety, overall marital relationship),
and to consider the extent to which sexual problems might interfere with
adherence to fertility treatments.

Supported By: Josiah Trent Foundation.
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4:45 P.M.

O-72

Psychological profile of and emotional responses to pregnancy among
couples who have conceived after in vitro fertilization. A. Hjelmstedt, A.
Widström, H. Wramsby, A. Matthiesen, A. Collins. Dept of Woman and
Child Health, Karolinska Inst, Stockholm, Sweden; Dept of Statistics, Univ
of Stockholm, Stockholm, Sweden; Dept of Clin Neuroscience, Karolinska
Inst, Stockholm, Sweden.

Objective: To compare the psychological profile of and the emotional
responses to pregnancy of couples who have conceived after IVF and
couples who have conceived naturally.

Design: Prospective study of psychological reactions in couples who have
conceived after in vitro fertilization and those having conceived naturally
during pregnancy and the postpartum period. The data comprise baseline
assessments of early pregnancy.

Materials/Methods: Fifty-seven women who had conceived after IVF and
55 male partners from two university IVF-clinics in Stockholm (IVF group)
and 43 women who had conceived naturally and 39 male partners from four
antenatal clinics in Stockholm (control group) were recruited to the study.
The subjects were interviewed about sociodemographic background, they
completed scales of personality profile, anxiety, emotional responses to
pregnancy, marital adjustment and reactions to infertility between the 12th
and 16th week of gestation. Parametric tests, Chi-square tests, factor anal-
yses and simple regressions were used in data analyses.

Results: The women who had undergone IVF had more muscular tension,
were more irritable, were more anxious about loosing the pregnancy but
were less anxious about their expected babies being normal and healthy
compared to the control women. Women who reacted more strongly to the
infertility reported a higher degree of suspicion, more anxiety about loosing
the pregnancy and were less ambivalent toward the pregnancy than the
women who were less distressed in relation to infertility. The IVF men had
more somatic anxiety, more indirect aggression, more guilt, were more
detached, were more anxious about loosing the pregnancy and were less
ambivalent toward the pregnancy compared to the control men. Men who
reacted more strongly to their infertility reported more indirect aggression,
psychic anxiety, more muscular tension and were more anxious about the
expected baby being healthy than the other men.

Conclusions: This study demonstrated that both the women and the men
in the IVF group, and particularly those who reacted strongly to their
infertility were more anxious compared to the women and men in the
control group. The results suggest that couples who have conceived after
IVF need additional emotional support in early pregnancy. Possible ways of
reducing their anxiety may be to offer them, frequent contacts with the
IVF-clinics and the antenatal clinics during early pregnancy, stress man-
agement programs or support groups.

Supported By: The study was financially supported by a grant from The
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Swedish Foundation For Health Care Sciences and Allergy Research, a
grant from Karolinska Institute and a grant from Organon AB.
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Monday, October 22, 2001
2:00 P.M.

O-73

The influence of obesity, androgenism and fertility status on the psy-
chosocial health and wellbeing of women with polycystic ovary syn-
drome. J. G. McCook. East Tennessee State Univ, Johnson City, TN.

Objective: Although there is a long-standing interest in polycystic ovary
syndrome (PCOS), with over five thousand scientific publications, the
primary focus has been on the pathophysiology and treatment of PCOS. The
intent of the current study is to investigate the psychosocial effects reported
by women who have (PCOS). The objective is to determine if obesity,
androgenism, or fertility status has adverse effects on the emotional health
and wellbeing of women with PCOS as measured by standardized instru-
ments.

Design: A cross-sectional, correlational design was utilized. A conve-
nience sample of 150 women was recruited from a private reproductive
endocrinology practice with two locations in Tennessee and North Carolina.
Subjects were enrolled based on physician’s diagnosis of PCOS by ultra-
sound, endocrine values and physical findings. All women aged 18 or over
who were diagnosed with PCOS and attended an office visit between
August 1, 2000 and March 1, 2001 were invited to participate.

Materials/Methods: During the office visit (scheduled to occur during the
menstrual phase of the cycle) a PCOS lab panel was drawn which included
total testosterone, SHBG, & DHEAS. In addition other measurements were
obtained to determine body mass index, waist/hip ratio, and the Ferriman-
Gallwey Score (which measures male-pattern body hair distribution). Sub-
jects were asked to complete demographic information and a series of
written questionnaires. Psychological distress including anxiety and depres-
sion was measured using the Brief Symptom Inventory or BSI (Derogatis,
1978). Current emotional status and well being, mood and affect were
measured by the Derogatis Affects Balance Scale or DABS (Derogatis,
1978). To measure quality of life factors, a new instrument, The PCOS
Health-Related Quality of Life Questionnaire (Cronin, Guyatt, Griffith,
Wong, Azziz, Futterweit, Cook & Dunaif, 1998), was administered. This
instrument addresses five specific domains identified as important to women
with PCOS including menstrual problems, infertility, weight, body hair and
emotions.

Results: Initial analysis suggests that women with PCOS have generally
elevated and in some cases significantly elevated levels of emotional dis-
tress as evidenced by elevations in the BSI dimensions of anxiety, hostility
and depression as well as elevations on the global indexes of emotional
distress. Further analysis of these instruments and their relationship to
participants’ physical characteristics will further clarify the impact PCOS
has on the mental health and wellbeing of these women.

Conclusions: The psychosocial issues of PCOS have been previously
ignored. Based on the findings of this study, there are significant nursing
practice issues including the need for both physical and emotional care of
women with PCOS. Continuing education offerings for practicing nurses
and inclusion of this content in basic nursing education programs is essential
to the provision of quality care for women in this country. Further research,
including the replication of this study in other geographic areas and with
other groups of women including racial minorities, is imperative.

Supported By: East Tennessee State University: Research Development
Committee Grant and in-kind support from the Office of Research College
of Nursing at ETSU. Center for Applied Reproductive Science: sites for data
collection and laboratory analysis in Johnson City, TN and Asheville, NC.

Monday, October 22, 2001
2:15 P.M.

O-74

Time from cancer diagnosis to embryo cryopreservation in patients
wishing to preserve childbearing potential. J. R. Gardella, E. S. Gins-

burg. Brigham and Women’s Hosp, Boston, MA.

Objective: Rapid progression to embryo cryopreservation following the
diagnosis of cancer in women wishing to preserve their childbearing po-
tential allows for timely initiation of chemotherapy and/or radiation therapy.
An efficient system for oncologists to refer patients to infertility specialists
is needed. We assessed the efficiency of referrals for infertility counseling
in patients interested in embryo cryopreservation prior to cancer treatment
in an academic, hospital-based assisted reproductive technologies (ART)
program and its affiliated cancer hospital. We hypothesized that referral
efficiency would increase after a reproductive endocrinologist (RE) from the
ART program began consulting patients on-site at the cancer hospital.

Design: This is a retrospective case-control study based on the review of
patient records of women who cryopreserved embryos following a cancer
diagnosis. The referral efficiency from July 1996 to March 1998, prior to the
availability of an RE at the cancer hospital, was compared to the referral
efficiency from April 1998 to July 2000. We assessed two time intervals:
time (days) between an initial cancer diagnosis and the first consultation
with the RE and time (days) between the RE visit and oocyte retrieval.

Materials/Methods: Twelve women initiated drug therapy for in-vitro
fertilization (IVF) and embryo cryopreservation prior to treatment for a
recent cancer diagnosis. We compared the time (days) between confirmation
of a cancer diagnosis and the initial visit with an RE, and time (days) from
the RE visit to oocyte retrieval, before and after April 1998. We also
assessed the number of physicians and psychological support personnel
involved in the decision-making related to IVF. Statistical analysis was
performed using a two-tailed t-test with p� 0.05 indicating significance.

Results: From July 1996 to March 1998, the median time elapsed be-
tween a biopsy confirming a cancer diagnosis and the initial visit with an RE
was 50 days (range 18–541) and 42 days from April 1998 to July 2000
(range 12–91) (p� 0.93). From July 1996 to March 1998, the time elapsed
between the date of the initial visit with the RE and the date of the oocyte
retrieval was 28 days (range 14–59) and from April 1998 to July 2000 the
time elapsed was 27 days (range 14 – 80)(p� 0.43). Patients saw a median
of 4 (range 3–7) physicians in preparation for cancer treatment and IVF, but
generally saw no (range 0–2) ancillary personnel (i.e. social workers,
psychologists or psychiatrists) for concerns related to fertility.

Conclusions: In anticipation of chemotherapy and/or radiation it is es-
sential that women of childbearing age be referred rapidly to a reproductive
endocrinologist for counseling regarding reproductive options. The time
interval from cancer diagnosis to an RE consultation and ultimately to
oocyte retrieval was not improved by the availability of an RE on-site at our
affiliated cancer hospital. We also found that personnel who provide psy-
chological support are infrequently involved in discussions of fertility
concerns. Increased awareness of fertility services and better communica-
tion between oncologists, reproductive endocrinologists, and support per-
sonnel is necessary to improve the timeliness of embryo cryopreservation
prior to cancer treatment.

Monday, October 22, 2001
2:30 P.M.

O-75

Perceptions of infertility treatment: results of an internet survey. K. R.
Hammond, M. P. Steinkampf, P. Mendell. Univ of Alabama at Birming-
ham, Birmingham, AL; Private practice, New York, NY.

Objective: The Internet is a powerful source of medical information, but
little is known about Internet users who seek information about infertility.
The purpose of this study was to ascertain the demographic characteristics
and perceptions about infertility treatment in this population.

Design: Internet survey.
Materials/Methods: A 21-question multiple-choice survey was developed

by the authors in conjunction with the American Infertility Association, and
subsequently published on a popular integrated information Web site
(About.com) from 10/24/00 to 12/1/00. Results were tabulated using SPSS,
with t-tests and contingency table analysis as appropriate.

Results: A total of 539 people responded to the survey. 77.2% of
respondents were 35 years old or younger; 97.7% were female. 89.5% of
respondents were currently attempting pregnancy. 54% had been attempting
pregnancy for more than 2 years. 22.1% had had a live birth. 40.2% had
annual household incomes� $75,000. 51.6% had insurance that covers
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infertility treatment. Although 52.8% of infertile respondents had seen a
reproductive endocrinologist, 60.2% felt that an Ob/Gyn should be the
initial provider of infertility testing and treatment. Overall, the primary
concerns about infertility treatment were disappointment (42.5%) and cost
(36.3%), while only 4.6% felt the risk of multiple pregnancy was the
primary concern; however, among 83 infertile respondents who had not
sought treatment, expense was the most common reason given. More than
half the respondents thought IVF was less likely to result in multiple births
than the use of infertility drugs alone. The development of cancer was
perceived as a side-effect of infertility treatment by 33.5% of respondents
under the care of an Ob/Gyn, but only 25.6% of those under the care of a
reproductive endocrinologist (P� 0.05).

Conclusions: Internet users who seek information about infertility are
predominantly affluent women with long-standing failure to conceive. Cost
and fear of failure are more common concerns than side effects of infertility
treatment. Patients cared for by reproductive endocrinologists are less likely
to believe that infertility treatment causes cancer than those who are cared
for by other healthcare providers.

Supported By: This study was sponsored by the American Infertility
Association and About.com, with an unrestricted educational grant from
Serono Laboratories.
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O-76

What women want: women’s attitudes toward third party reproduction
and the nature/nurture debate. A. M. Braverman, M. E. English, S. L.
Corson. Pennsylvania Reproductive Assoc, Thomas Jefferson Univ, Phil-
adelphia, PA.

Objective: Practicing within the field of infertility offers professionals a
potentially biased view of how the public perceives third party reproduction
(TPR) and the attitudes held about the type of role genetics (nature) and
environment (nurture) play in influencing certain characteristics. This study
was designed to explore the opinions and familiarity of the general public
regarding TPR through an attitude questionnaire.

Design: Subjects were solicited over a two-day period at a “Baby Expo”
geared toward parents of infants and toddlers that provided information
booths, promotional products, and entertainment/educational events. Each
attendee was asked to complete the attitude questionnaire. Response rate
was estimated to be about 40%. Group analysis was performed by Pearson
chi-square.

Materials/Methods: A one-page questionnaire was designed in three
parts: 1) demographic information, 2) familiarity with and willingness to
participate in third party reproduction, and 3) opinions about nature/nurture
and its impact on personal characteristics. The section on nature and nurture
required choosing whether genetics (nature) or environment (nurture) has
the stronger influence on characteristics such as intelligence and personality.

Results: Overall, 20% of women surveyed had experienced infertility.
Respondents between the ages of 30-49 were predictably more likely to
have experience infertility. Younger woman were more likely to consider
donating eggs (p� .01). Most respondents would consider building their
family through egg donation (63%), sperm donation (58%) or adoption
(94%). Much younger women (ages 20-29) considered nurture a greater
influence on intelligence (p� .003) whereas women in the more middle
years (ages 30-49) were more evenly split between nature and nurture being
the greater influence; the older women group (ages 50 and older) considered
nature the greater influence. Infertile respondents also considered nature a
greater influence on intelligence (p� .02). Respondents who would use
donor egg or sperm believed intelligence was more strongly influenced by
nurture rather than nature (p� .001).

Conclusions: Women were well acquainted with third party reproduction
and would consider, if indicated, to third party reproduction to build their
families. Although the majority of participants would not consider donating
eggs or participating as a gestational carrier/surrogate, a significant minority
would. Experience with infertility appears to influence beliefs about genetic
contribution to children. In addition, life experience, i.e. age, influences our
beliefs. As we age, women tend to believe that intelligence is more a result
of genetics rather than environment and when women are younger they
believe that nurture/environment is more influential. Participation in third

party reproduction may be a result of a confluence of influences such as age,
experience with infertility and internal beliefs.

Monday, October 22, 2001
3:00 P.M.

O-77

A research based practice change: outcome evaluation after altering the
start date of clomiphene citrate (CC) in controlled ovulation induction
(COI) cycles. S. D. Scharnowski, S. E. Alexander. Colorado Reproductive
Endocrinology, Denver, CO.

Objective: Research utilization is an important tool to improve clinical
Nursing practice. Outcome evaluation of practice changes based on research
utilization generates empirical knowledge for nursing decisions. A recent
study1 reported that in COI cycles, initiating CC on the traditional cycle day
(cd) 5 had a lower pregnancy rate (PR) outcome than CC cycles initiated on
cd 1. Persuasive arguments citing the negative antiestrogenic effects on
endometrial receptivity and cervical mucous, along with the long half-life of
CC, suggested that initiation of CC earlier in the cycle might minimize these
adverse effects during the periimplantation time. Therefore the purpose of
this study was to implement and then evaluate the effect on PRs when the
initiation of CC was changed from cd 5 to cd 1 or 2.

Design: Comparative Retrospective.
Materials/Methods: The “early CC start ” (EARLY) group was a conve-

nience sample of 253 cycles with CC administered cd 1–5 or 2–6 from
4/99–12/99. The “late CC start” (LATE) group was a convenience sample
of 196 cycles with CC administered cd 5–9 from 4/98–12/98. The two
groups were compared for PRs, cycle lengths, day of ovulation and efficacy
of CC upon diagnostic groups.

Results: The PRs between the EARLY group (22/253� 8.7%) and the
LATE group (27/196� 18.8%) were not significantly different (p� 0.087).
Cycle lengths and ovulation day were significantly different between the
EARLY (28.3, 13.8 respectively) and LATE groups (29.8, 15.9), p�
0.0001. The two groups were similar in age categories but not in diagnostic
categories. Therefore pregnancy rates for each diagnostic category were
examined. The only significant difference was in the unexplained category.
The LATE group had a pregnancy rate of 7/32 (18%) compared to 5/87
(5.4%) p � 0.023 for the EARLY group. Neither the use of hCG vs.
ovulation predictor kit for timing sperm delivery nor intrauterine insemina-
tion vs. coitus influenced PRs.

Conclusions: Administration of CC cd 1 or 2 through cd 5 or 6 does not
improve PRs when compared to the standard cd 5–9 administration. For the
unexplained diagnostic group the PRs were significantly lower. Cycle
length and ovulation day are advanced by 2 days when CC is initiated day
1 or 2. Despite the evidence of CC’s negative effects on uterine perfusion
and endometrial lining growth, the present study does not support a bene-
ficial outcome of beginning CC early in the follicular phase. EARLY use
may result in the inadvertent administration of CC during early pregnancy.
The practice change was abandoned upon review of these results.1Biljan,
M. et al. (1999). Prospective randomized double-blind trial of the correla-
tion between time of administration and antiestrogenic effects of clomi-
phene citrate on reproductive end organs.Fertil Steril 1999;71:633–8.

Monday, October 22, 2001
3:45 P.M.

O-78

Urinary versus recombinant FSH administration in a combined FSH/
HMG IVF protocol: a retrospective controlled trial. K. R. Hammond,
M. P. Steinkampf. Univ of Alabama at Birmingham, Birmingham, AL.

Objective: Ovarian stimulation for IVF with recombinant FSH (r-FSH) is
widely utilized. Previous studies comparing the potency of r-FSH and
u-FSH are conflicting, and these studies have employed FSH alone for
ovarian stimulation. The purpose of this study was to compare the effect
r-FSH and u-FSH in a stimulation protocol in which both human meno-
pausal gonadotropin (hMG) and FSH are employed.

Design: A retrospective study with each patient as her own control.
Materials/Methods: We reviewed the charts of IVF patients who had
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undergone two consecutive IVF cycles between 5/1/00 and 2/1/01, a time
during which a transition from u-FSH (Fertinex) to r-FSH (Follistim) for
ovarian stimulation was initiated. hMG (Repronex) in doses equal to the
FSH dose was used throughout this time, and there were no changes in the
criteria for hCG administration (at least 3 follicles with a mean diameter of
at least 1.6 cm). All cycles included leuprolide acetate (Lupron) begun in the
midluteal phase to achieve pituitary downregulation before gonadotropins
were administered. Only women who had undergone an IVF cycle using
u-FSH/hMG followed by a second cycle using r-FSH/hMG at the same dose
were included for study. Comparisons of the two cycles were performed
with respect to the number of days of ovarian stimulation, the total number
of ampules or vials utilized, the estradiol level after 5 days of stimulation, the
number of oocytes retrieved, the number of eggs fertilized, the estradiol level on
the day of hCG administration, and the number of good quality embryos on day
three. Statistical analyses were performed using paired t-testing.

Results: Fifteen patients who met the inclusion criteria were identified for
study. All patients included in the analysis had both cycles performed at the
same institution, were prescribed the same dose of FSH and hMG in both
cycles, and were managed/coordinated by the same physician and nurse.
The serum estradiol level after five days of stimulation was significantly
higher in the r-FSH cycle (r-FSH: 676 pg/mL; u-FSH: 486 pg/mL; P�
0.019). In addition, the duration of ovarian stimulation was significantly
lower in the r-FSH cycle (r-FSH: 9.9; u-FSH: 10.9; P� 0.034), and there
was a trend for a decreased number of ampules/vials used for stimulation
(r-FSH: 46.9, u-FSH: 52.0; P� 0.29). Cycles were comparable with respect
to the number of oocytes retrieved (r-FSH:16.1; u-FSH: 16.6; P� 0.80) and
the number of oocytes fertilized (r-FSH: 8.6; u-FSH: 8.5; P� 0.84).
Embryo quality on the day of transfer was comparable for the two cycles.

Conclusions: Our study suggests that r-FSH is more potent than u-FSH
when used in a combined FSH/hMG ovarian stimulation protocol for IVF.

Monday, October 22, 2001
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O-79

Incidence of dyslipidemia and hyperinsulinemia in women diagnosed
with polycystic ovary syndrome (PCOS). S. D. Scharnowski, D. Min-
jarez. Colorado Reproductive Endocrinology, Littleton, CO; Colorado Re-
productive Endocrinology, Denver, CO.

Objective: To determine the incidence of dyslipidemia and hyperinsulin-
emia in patients diagnosed with PCOS. Elevated lipid and insulin levels are
associated with increased morbidity due to cardiovascular disease and type
II diabetes. The literature reports that a PCOS woman can expect a 70%
incidence of dyslipidemia and up to a 60% chance of developing type II
diabetes. Both these abnormalities increase the risk of developing cardio-
vascular disease. The reproductive endocrinology setting has a chance to
screen for these abnormalities in young PCOS patients and initiate preven-
tative medical, dietary and exercise counseling to ameliorate the long-term
consequences of elevated lipid and insulin levels.

Design: Descriptive chart review.
Materials/Methods: A chart review of all patients who presented to a

western reproductive endocrinology practice from 8/00-2/01 was con-
ducted. If a patient met one or more of the following criteria: oligoovulation,
symptoms of hyperandrogenism or ultrasound findings of multiple follicular
cysts, a diagnosis of PCOS was assigned. Fasting serum cholesterol, tri-
glyceride and insulin levels were examined.

Results: Fifty patients who presented for treatment from 8/00-2/01, and
who were diagnosed with PCOS were screened for the incidence of dys-
lipidemia and hyperinsulinemia. Serum cholesterol and triglyceride levels
were available for 35 of these patients. Fifteen (43%) had either fasting
serum cholesterol or fasting serum triglyceride levels greater than 200
mg/dl. The incidence of hypercholesterolemia and hypertriglyceridemia was
80% and 47% respectively. The average Body Mass Index (BMI) was 35.6,
with a range from 22.5-53.1. Fasting insulin levels were available for 32
patients. Sixteen (50%) had levels greater than 19 mcU/ml. Of the fifteen
patients with hyperlipidemia, a sub group of seven (47%) also had hyper-
insulinemia. The average age and BMI of the subgroup was 28 and 35.4
respectively.

Conclusions: Almost half (24/50) of the screened PCOS women already
exhibited hyperinsulinemia or hyperlipidemia or both. A reproductive en-
docrinology setting has a unique opportunity to screen PCOS patients and
initiate preventative interventions before long-term health consequences

appear. The clinical significance of this study is that identifying at risk
PCOS women allows early treatment of predisposing abnormalities which
may help to reduce or prevent the future morbidity of cardiovascular disease
and diabetes.

Monday, October 22, 2001
4:15 P.M.

O-80

The influence of ethnicity on the reported levels of stress among an in
vitro fertilization (IVF) population. S. J. Wilson, S. K. Sehdeve, A. P.
Cheung. Univ of British Columbia, Vancouver, B.C., Canada.

Objective: Although it is well recognized that infertile couples experience
psychological stress during IVF treatment, there is limited information
regarding the influence of ethnicity. The objective of this study was to
compare the levels of stress reported by Asian and Caucasian participants in
our IVF program.

Design: A prospective, observational study.
Materials/Methods: During a seven month period, Asian and Caucasian

couples commencing an IVF treatment cycle were invited to rate their stress
levels at specific time points during IVF treatment using an 11-point Likert
scale. In addition, specific comments could be written at each time point.
Differences in the stress scores at various time points according to ethnicity
and gender were analyzed by ANOVA with time as a repeated measures
factor.

Results: 88 completed questionnaires were returned for a total response
rate of 44.8%: Asian (n� 20) and Caucasian (n� 68). Both Asian and
Caucasian groups showed a similar pattern for stress scores. However,
Asian couples had higher stress scores than Caucasian couples (p� 0.05).

Conclusions: Ethnicity should be included as a factor in the nursing care
plan to provide emotional and psychological support and to identify needs
specific to non-Caucasian IVF participants.

Monday, October 22, 2001
4:30 P.M.

O-81

Antral follicle count and ovarian volume may be used to predict
whether donors should be used for split cycles. B. Lambert, G. Patton, C.
Benjamin, R. Kaufmann. Southeastern Fertility Ctr, Mt. Pleasant, SC.

Objective: It has been demonstrated that ovarian volume and antral
follicle counts are correlated with the number of oocytes retrieved in
assisted reproductive technologies. The dilemma thus far in donor programs
is whether or not to use a donor in a split cycle fashion. It is often difficult
to anticipate whether there will be a sufficient number of oocytes. We
therefore performed a study to see if we could use ovarian volume and antral
follicle counts to decide whether to split donors in an established donor
oocyte program.

Design: A retrospective analysis of donors (n� 46) undergoing stimu-
lation in a split and non-split donor oocyte program.

Materials/Methods: All donors had ovarian measurements determined at
the initiation of their cycle. Their ovarian volume was calculated using
length, height, and width of each ovary (volume� 0.526� D1 � D2 �
D3). All ovarian antral follicles (2-9 mm) were counted when ovarian
volume was measured. The ultimate number of oocytes retrieved for donors
used in a split fashion versus a non-split fashion were determined.

Results: The results obtained are shown in the table below. The mean
number of antral follicles, ovarian volumes, and oocytes were not statisti-
cally significant, although there was a tendency for growth values in the
split group.

Number Age FSH (IU/L)

Right
ovarian
antral

follicles

Right
ovarian
volume

Left
ovarian
antral

follicles

Left
ovarian
volume Oocytes

Non-
Split

32 25.4� 3.1* 5.0� 2.0 9.8� 4.9 6.3� 3.2 10.8� 4.7 4.8� 2.1 17.2� 9.5

Split 14 25.9� 3.6 3.9� 1.8** 12.8� 5.5 5.2� 1.6 13.1� 5.0 5.5� 1.8 21.5� 7.4

* Mean � SD; ** P � 0.05.
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Conclusions: We were unable to demonstrate a statistical difference
between groups with respect to antral follicle count and ovarian volume,
however, it is of value in determining if donor candidates can be used for
split donor oocyte cycles. This can help prevent the dilemma of an insuf-
ficient number of oocytes obtained during a split cycle.

Monday, October 22, 2001
4:45 P.M.

O-82

Is it reasonable to convert cancelled IVF cycles to IUI cycles? M.
Vietzke, L. Lichtenwalner, V. C. Karande. Ctr for Human Reproduction,
Hoffman Estates, IL.

Objective: To assess the outcome of in vitro fertilization (IVF) cycles
converted to intra uterine insemination (IUI).

Design: Retrospective analysis of year 2000 data.
Materials/Methods: 1235 IVF cycles were initiated of which 166 (13.4%)

were cancelled. Indications for cycle cancellation of IVF cycle were peak
estradiol (E2) level�500 pg/ml (n� 34), three or fewer dominant follicles
(18 mm) on day of hCG, or drop in E2 level�20% during stimulation.
Patients who chose the option of proceeding with retrieval were excluded.
Patients with at least one patent tube and /or absence of severe male factor
were converted to IUI. They received hCG 10,000 IUs by route of intra-
muscular injection, and had IUI on 2 consecutive days.

Results: 56 patients qualified for the study. Inclusion criteria were peak
E2, 500 pg/ml (n� 34), three or fewer dominant follicles (n� 55), drop in
E2 level .20% (n� 1). Patient’s mean age was 35� 5.16 years. Etiology
of infertility was varied. Nineteen patients were on a standard stimulation
protocol (Lupron long protocol, Antagon and 3-6 ampules gonadotropin
daily); 37 patients were on a low responder protocol (stop Lupron, micro-
dose Lupron,or no-Lupron protocol with 6-8 ampules daily). The mean
number of ampules per day was 5.36� 1.67 ampules and mean days of
stimulation were 9� 1.75 days. There were 3 pregnancies (pregnancy rate
5.4%). Of the pregnancies, one was triplet, and two were singleton. In
addition there was one ectopic. None of the 37 patients on a low responder
protocol conceived. One of the two patients on the Antagon protocol did
conceive. Excluding these 37 low responders, the pregnancy rate (3/19,
15.8%) is consistent with the expected pregnancy rate with gonadotropin
IUI cycles.

Conclusions: Those patients on standard stimulation protocol appear to be
good candidates for IUI conversion. Since none of the low-responders
conceived, it appears there is no benefit to convert those patients to an IUI
cycle. However, IUI conversion may be considered for the psychological
aspect of the patients’ treatment.

Supported By: Center For Human Reproduction Physicians.

REPRODUCTIVE BIOLOGY PROFESSIONAL GROUP

Monday, October 22, 2001
2:00 P.M.

O-83

Production of neurons from stem cells derived from parthenogenetic
mouse embryos. Y. Feng, J. L. Hall. Ctr for Reproductive Research and
Testing, Rockville, MD; Ctr for Reproductive Research and Testing, Rock-
ville, MD, and Institute for Reproductive Medicine and Genetics, Los
Angeles, CA.

Objective: Transplantation strategies based on stem cells present enor-
mous potential for repairing damage caused by Parkinson’s Disease and
other brain disorders. Up to now, research has been limited because of
ethical issues involving stem cells derived from fertilized human oocytes or
aborted fetuses. In this study, we explored the use of parthenogenetic
embryos as an alternative and acceptable source of stem cells for clinical
application.

Design: Parthenogenetic reproduction is a common phenomenon in the
animal kingdom. Although no parthenogenetic species of mammal has ever
been discovered, mammalian oocytes can be induced to undergo partheno-
genetic development in the laboratory. Stem cells from parthenogenetic
mouse embryos were harvested and evaluated for their capacity to differ-

entiate both in vivo and in vitro in order to assess their clinical utility. For
comparison, some of the intact embryos were transferred to the reproductive
tract of synchronized female mice.

Materials/Methods: Metaphase II oocytes were obtained from superovu-
lated C57BL/6 mice and treated with 7 percent ethanol to induce pronucleus
(PN) formation. Subsequent culture in M16 medium containing cytochala-
sin D suppressed extrusion of the second polar body and resulted in
parthenogenetic embryos with two female PN. These “homogametic” em-
bryos were placed into mouse oviducts or were cultured to the blastocyst
stage and transferred to dishes of inactivated fibroblast feeder cells to obtain
trophoblast giant cells and inner cell mass (ICM) outgrowths. The embry-
onic stem (ES) cell line was established by disaggregating the ICM and
culturing further with feeder cells and LIF (Leukemia Inhibition Factor).
Cells were then placed under the kidney capsule. Additional cells from this
line were cultured in vitro with retanoic acid (RA).

Results: Of 60 parthenogenetic embryos that were transferred to the
oviducts of foster mothers, 12 were unresorbed and were morphologically
normal by gross teratology and histological analysis on day 13 of gestation.
Cells from three different ES colonies transferred to mouse kidneys differ-
entiated into predominantly neurons as confirmed by immunofluorescence
for the neuron-specific protein, nestin. ES cells treated in vitro with RA
transformed into classic-appearing nerve cells.

Conclusions: These findings confirm that embryos can develop in utero or
differentiate into a specific tissue, depending on the treatment. The novelty
here is that the same result appears to be feasible using a parthenogentically-
derived ES cell line. The differentiation into neurological tissue provides
hope that such cells may be used in the future to treat devastating diseases
without all of the ethical concerns arising out of the use of normal embryos.
If successful, this approach would be especially attractive for women
because of the histocompatibility of her own oocytes as a source of ES cells.

Monday, October 22, 2001
2:15 P.M.

O-84

Development of mature, preovulatory follicles is an angiogenesis de-
pendent process. R. C. Zimmermann, T. Hartman, S. M. Kavic, P. Bohlen,
M. V. Sauer, J. K. Kitajewski. Columbia Univ, New York, NY; ImClone
Inc, New York, NY.

Objective: Until recently only morphological evidence indicated that
angiogenesis is important for follicular development. Primordial and pri-
mary follicles are avascular. Transition to secondary follicles is accompa-
nied by the formation of a theca layer and acquisition of blood vessels in this
layer. Continued follicular growth is paralleled by the formation of an
extensive thecal vascular wreath securing adequate blood supply. Identifi-
cation of angiogenesis specific growth factors, including VEGF (vascular
endothelial growth factor) and angiopoietins with their respective receptors,
allows functional studies to test the hypothesis whether angiogenesis is
critical for development of mature, pre-ovulatory follicles. We used a
blocking antibody against the VEGF receptor 2 (VEGF-R2), since it has
shown superb efficacy in blocking tumor growth (DC101; ImClone Inc.,
New York). In this study we analyze the effect of anti-VEGF-R2 antibody
on follicle development in hypophysectomized (HX) mice treated with
PMSG.

Design: Prospective, randomized, placebo controlled study (5 animals per
group).

Materials/Methods: Immature, HX CD1 mice (Charles River Laborato-
ries, Wilmongton, MA) were treated with 1 intra-peritoneal (i.p.) injection
of 10 IU of PMSG to induce follicle development 12 days after hypophy-
sectomy. Three and one day prior to and one day after the administration of
PMSG animals received i.p. injections of 800�g/animal of rat anti-mouse
VEGF-R2 antibody. Control group animals were treated the same way
except they received three injections of non-specific rat IgG (Sigma, St.
Louis, MO) instead of the VEGF-R2 antibody. A baseline group received
control antibody, but without PMSG. All animals were sacrificed 48 hours
after the last administration of antibody. Development of mature follicles
was analyzed in one ovary from each animal using standard histological
protocols. The total number of advanced stage follicles per ovary was
counted by analyzing serial, ovarian sections using the classification of
Pederson and Peters (1968). Outcome measures also included indirect
parameters like ovarian and uterine weight as well as serum estradiol and
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progesterone levels. Analysis of variance and chi-square test were used for
statistical evaluation with significance of p� 0.05. The study was approved
by the Animal Care Committee.

Results: No pre-ovulatory follicles were identified in baseline and treat-
ment group ovaries, whereas 10.5� 2.4 (mean� SE) mature follicles were
counted in control group ovaries (p� 0.01). Uterine and ovarian weight as
well as serum estradiol and progesterone levels were similar in baseline and
treatment group, whereas all values increased significantly by at least 40%
in the control group (p� 0.05).

Conclusions: We find that PMSG induces growth of follicles to the
preovulatory stage in a reliable manner in HX mice, and this process can be
blocked by anti-VEGF-R2 antibody. Thus we demonstrate that gonadotro-
pin mediated follicular angiogenesis is critical for the development of
mature, pre-ovulatory follicles with the VEGF/VEGF-R2 pathway playing
an essential role. Knowledge about the regulation of follicular angiogenesis
will help in understanding conditions like PCOD, and manipulation of
follicular angiogenesis might interfere with the follicular attrition process
responsible for the occurrence of menopause.

Supported By: NIH (K12 HD01275).

Monday, October 22, 2001
2:30 P.M.

O-85

Nuclear transfer can accelerate nuclear maturation of immature mouse
oocytes derived from preantral follicles. H. Liu, Z. He, Z. Rosenwaks.
Ctr for Reproductive Medicine & Infertility, Weill Medical Coll of Cornell
Univ, New York, NY.

Objective: It has been demonstrated that transferring nuclei of GV oo-
cytes to fully competent cytoplasts can induce meioses. The object of this
study was to test whether transferring nuclei taken from immature oocytes
derived from preantral follicles and transferred into cytoplasts can induce a
similar pattern of meioses and participate in embryogenesis.

Design: Karyoplasts and cytoplasts prepared from mouse oocytes at
various maturation stages were used for reconstruction of oocytes then
tested their competence for embryogenesis.

Materials/Methods: Karyoplasts were isolated from oocytes in non-stim-
ulated preantral and PMSG simulated antral follicles. Cytoplasts were
derived from PMSG simulated oocytes at the GV or at prometaphase I
(Pro-MI) stage. Karyoplasts from preantral and antral follicles were trans-
ferred to the GV (Groups A and B, respectively) or to Pro-MI cytoplasts
(Groups C and D, respectively). All reconstructed oocytes were then ma-
tured in-vitro, and fertilized by ICSI using a Piezo-actuated unit. The
development of embryos was evaluated morphologically on days 2, 3, and
4 of culture.

RESULTS: Fusing, fertilization and blastocyst formation rate are:

Group
ID Karyoplast Cytoplast #NT

# Fused
(%)

# Remaining
at GV (%)

# at
MI (%)

# at
MII (%)

A Preantral GV 52 43 (83) 6 (14) 18 (42) 19 (44)
B Antral GV 41 29 (71) 1 (3) 7 (24) 21 (72)
C Preantral Pro-MI 45 28 (62) 0 (0) 10 (36) 18 (64)
D Antral Pro-MI 37 25 (68) 1 (4) 4 (16) 20 (80)

Group
Karyo-
plast

Cyto-
plast

#
ICSI

#
Survived

(%)

#
Fertilized

(%)

2-cell
stage
(%)

4-cell
stage
(%)

Blastocyst
(%)

A Preantral GV 18 12 (67) 9 (75) 9 (100) 5(56) 1 (11)
B Antral GV 17 14 (82) 11 (79) 9 (82) 9(82) 6 (54)
C Preantral Pro-MI 14 10 (71) 6 (60) 5 (83) 3(50) 2 (33)
D Antral Pro-MI 15 9 (60) 7 (78) 7 (100) 6(86) 5 (71)

Conclusion: This report constitutes the first demonstration of embryo-
genesis after transfer of preantral GV nuclei, in-vitro maturation, and
in-vitro fertilization. Our data suggest that nuclei from preantral oocytes can
express complete reproductive potential. Karyoplasts from antral (compared
to preantral) follicles and cytoplasts from Pro-MI (compared to GV) oocytes
exhibited higher potential for embryogenesis. Our data clearly shows that

nuclear transfer and in-vitro maturation can provide an alternative method
for oocyte maturation. It is remarkable that nuclear maturation sometimes
occurs so rapidly (6 hours) when nuclei of such immature oocytes were
transferred to cytoplasts, compared to 10 days for immature oocytes during
follicular maturation in-vitro. This approach provided a new strategy for
generating competent oocytes.

Monday, October 22, 2001
2:45 P.M.

O-86

Localization of calcium binding proteins and calcium release receptor
channels in human oocytes, fertilized eggs and preimplantation em-
bryos. H. Balakier, E. Dziak, A. Sojecki, C. L. Librach, M. Michalak, M.
Opas. START IVF Clin, Toronto, ON, Canada; Dept of Anatomy and Cell
Biology, Univ of Toronto, Toronto, ON, Canada; Dept of Obstetrics and
Gynecology, Sunnybrook & Women’s Coll Health Science Ctr, Univ of
Toronto, Toronto, ON, Canada; Dept of Biochemistry, Univ of Alberta,
Edmonton, AL, Canada.

Objective: There is growing evidence that in both oocytes and embryos
complex spatiotemporal calcium (Ca) oscillations are generated, at least
partly, by intracellular Ca stores. However, little is known about the essen-
tial protein constituents of the Ca stores that are involved in Ca storage and
release in mammalian oocytes and embryos (including human). Therefore,
the objective of this study was to investigate the presence and localization
of Ca binding proteins and Ca release receptor channels in human oocytes,
fertilized eggs and preimplantation embryos.

Design: A descriptive immunocytochemical study of human gametes and
embryos.

Materials/Methods: Intact oocytes (n� 149) and embryos (n� 130)
were fixed with either formaldehyde or methanol and processed for immu-
nocytochemistry using specific antibodies against the proteins being stud-
ied. Immunostaining was assessed using confocal scanning microscopy.

Results: Nonrandom distribution and abundant quantities of calreticulin
and calsequestrin, the two major Ca storage proteins of somatic cells, were
observed in maturing oocytes, pronuclear zygotes and early cleaving em-
bryos (2-8 cell stage). Calreticulin was always found to be confined to the
cell cortex, while calsequestrin was dispersed throughout the cytoplasm of
the cells. Calreticulin co-localized with another chaperone of the endoplas-
mic reticulum, calnexin. Direct evidence for the presence of the inositol
triphosphate (IP3, type-II) and ryanodine (Ry, type I-III) receptors was also
demonstrated. Whereas the arrangement of Ca binding proteins appeared to
remain unchanged during oocyte maturation and embryo growth, the IP3
and Ry receptors underwent dynamic developmental changes in density and
distribution. The IP3 receptor had a cortical distribution, which was similar
to that of calreticulin. The Ry receptor was uniformly distributed throughout
the cytoplasm, which was similar to the calsequestrin localization.

Conclusions: This is the first report documenting the presence and dis-
tribution of Ca storage and release proteins in human oocytes, fertilized
eggs and preimplantation embryos. The present findings suggest that human
oocytes and embryos possess highly organized and diversified Ca seques-
tration and release mechanisms. Fine-tuning of these mechanisms may play
a crucial role in the regulation of Ca transients during oocyte maturation,
fertilization and early embryo development.

Monday, October 22, 2001
3:00 P.M.

O-87

Stage-specific expression of embryonic antigens SSEA-1, SSEA-3, and
SSEA-4 on human conceptuses using vital staining. N. Zaninovic, L. L.
Veeck, Z. Rosenwaks. Ctr for Reproductive Medicine & Infertility, Weill
Medical Coll of Cornell Univ, New York, NY.

Objective: Stage-specific embryonic antigens, identified as glycoconju-
gates, are cell membrane surface markers involved in cell differentiation
and preimplantation development. SSEA antigens are considered to be
specific to undifferentiated cells. In mice, SSEA-1 first appears at the late
8-cell stage (before compaction) and is uniformly expressed in the blasto-
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cyst. On the contrary, SSEA-3 and SSEA-4 are expressed in oocytes and
preembryos, and become first restricted to the inner cell mass (ICM) at the
blastocyst stage. In addition, SSEA-3 and -4 are used as markers of
undifferentiated embryonic stem cells in human embryonic stem cell cul-
ture. The objective of this study was to analyze the expression of SSEA-1,
-3, and -4 in human preimplantation conceptuses.

Design: Indirect immunofluorescent techniques, using specific monoclo-
nal antibodies against SSEA-1, -3, and -4 were used to study the expression
in human oocytes and preembryos up to the blastocyst stage, using vital
staining.

Materials/Methods: Human oocytes and preembryos donated for research
were used. Live specimens, with or without zona pellucidae, were incubated
with specific anti-SSEA primary antibodies (Developmental Studies Hy-
bridoma Bank, University of IOWA) or negative control antibody (condi-
tioned medium) and visualized using fluorescent conjugated secondary
antibodies. Live specimens were observed under fluorescent microscope
with green or red filter to prevent DNA damage. After observation, speci-
mens were cultured for another day to test viability.

Results: In general, the expression of SSEA-1 antigen was not observed
in human oocytes. Immature oocytes (GV, MI) stained negatively while
positivity was observed sporadically in metaphase II oocytes. SSEA-1
antigen was expressed on the membranes of cleaved preembryos and ICM
and trophectoderm (TM) cells of the blastocyst. In contrast, membrane
expression of SSEA-3 and SSEA-4 were observed in human oocytes and
preembryos through the blastocyst stage. In preembryos, SSEA-3 and -4
were expressed on blastomere membranes and fragments with lower ex-
pression in the area of blastomere junctions. At the morula stage, mosaic
staining in the center of the preembryos was observed, possibly indicating
early ICM formation. In the blastocyst, SSEA-3 and -4 were restricted to the
ICM only, while TM cells stained negatively. All negative controls stained
negatively. Specimens observed one day after staining did not show signs of
degeneration or arrested development.

Conclusions: The expression of SSEA antigens is stage-specific in human
oocytes and preembryos up to the blastocyst stage. SSEA-3 and -4 are
expressed on oocyte and preembryo membranes, while SSEA-1 is not
expressed on oocytes. At the blastocyst stage, SSEA-3 and -4 are restricted
to the ICM only, while SSEA-1 is express in all cells. Identifying SSEA-3
and -4 in human blastocysts, using vital staining, may help in selecting ICM
cells for embryonic stem cell culture. In addition, studying the stage-specific
expression of SSEA antigens may help us to understand mechanisms
involved with cell differentiation in human embryogenesis.

Supported By: The Center for Reproductive Medicine and Infertility.

Monday, October 22, 2001
3:45 P.M.

O-88

mtDNA expansion does not occur in the preimplantation embryo before
or after genomic activation. J. A. Barritt, M. Kokot, G. Tomkin, J. Cohen,
C. A. Brenner. Institute for Reproductive Medicine and Science of Saint
Barnabas, West Orange, NJ.

Objective: An astonishing multiplication of mitochondria occurs prior to
birth. The onset and regulation of this process remains obscure. The quantity
of mtDNA in human oocytes, Day-3 (6-8 cells) and Day-5/6 (blastocyst/
hatched blastocyst) embryos was determined in order to assess the inception
of mitochondria expansion.

Design: Our laboratory developed a method to quantify mtDNA copy
number using real-time fluorescent PCR. Preliminary results in 64 mature
non-viable human oocytes demonstrated a mean and standard deviation of
795,000� 243,000 mtDNA’s per oocyte. The current study was undertaken
to investigate if mtDNA copy number is different from oocytes to embryos
and to determine if mtDNA quantity increases between day 3 and 6 of
in-vitro culture.

Materials/Methods: Non-viable discarded human embryos three to six
days after retrieval (Day-3� 8, Day-5/6� 9) were used after written patient
consent and Institutional Review Board approval. Individual embryos were
isolated and frozen at –70 degrees after removal of the zona pellucida. An
internal DNA plasmid control (pGEM-3Z, Promega, Madison, WI, USA)
was added to each sample. DNA isolation of embryo/internal control was
carried out using a single column/tube glass-bead DNA technique (High
pure DNA isolation kit, Roche, Indianapolis, IN, USA). Quantitative PCR

was performed using a real-time fluorescent rapid cycler (Idaho Technology
Inc., Idaho Falls, ID, USA). The isolated DNA samples and serial dilutions
of known copy-number amplicon standards were co-amplified in triplicate
in the same PCR reaction. Quantification software generated a standards-
based amplification curve and extrapolated mtDNA copy number for each
oocyte. The internal control was also quantified to determine the isolation
efficiency.

Results: The average internal control isolation efficiency was 86%. The
mtDNA copy number in discarded Day-3 embryos averaged 634,000�
184,000 (range 380,000–910,000) and was not significantly different from
the Day-5/6 blastocysts which averaged 859,000� 330,000 (range
460,000–1,550,000). The concentration of mtDNA in mature oocytes
(795,000� 243,000) was not significantly different from the Day-3 or
Day-5/6 embryos.

Conclusions: This quantitative, internally controlled study demonstrates
that the concentration of mtDNA is not significantly different between the
mature MII human oocyte and the discarded non-viable Day-3 or Day-5/6
embryo. This demonstrates that mtDNA replication does not significantly
alter the number of mtDNA during preimplantation development. This
suggests that the original�800,000 mtDNA in the mature oocyte are
distributed between all the cells of the hatched blastocyts. Differential
mitochondrial distribution to blastomeres of the preimplantation embryo
may be related to developmental competence, so quantification of individual
blastomere mtDNA is being performed. Analyses of the data for cell
number, percentage of fragmentation and for possible age-related differ-
ences are currently underway.

Supported By: Saint Barnabas.

Monday, October 22, 2001
4:00 P.M.

O-89

Time course of follicular development after bovine ovarian tissue trans-
plantation in NOD SCID mice. H. J. Hernandez-Fonseca, P. Bosch, S.
Sirisathien, J. D. Wininger, J. B. Massey, B. G. Brackett. The Univ of
Georgia, Athens, GA; Reproductive Biology Assoc, Atlanta, GA.

Objective: To preserve potential fertility many young female cancer
patients are electing to have ovarian tissue cryopreserved before being
exposed to chemotherapy. Xenotransplantation of this tissue into immuno-
deficient mice has resulted in the development of antral follicles. Antral
development is dependent on gonadotropins and the presence of gonado-
tropin-dependent secondary follicles. However, the time course of follicular
development in xenografted ovarian tissue has not yet been characterized in
any species. The aim of this study, using a bovine model, was to determine
the appropriate interval for xenotransplanted ovarian tissue to develop
gonadotropin-responsive follicles.

Design: Prospective randomized study.
Materials/Methods: A total of 12 male NOD SCID mice (6-8 weeks of

age, Jackson Laboratories, Bar Harbor, ME) were anesthetized and 3-4
pieces of newborn calf ovarian cortico-medullary tissue were transplanted in
dorsal subcutaneous spaces. Just before (day 0), and at increasing intervals
after surgery (i.e. on days 20, 55, 84, 124 and 160) 2-3 mice were euthanized
and grafts were recovered, fixed in Bouins and embedded in paraffin.
Six-micron sections (40 sections / graft) were stained with hematoxylin and
eosin. Five high magnification fields (HMF, 400�) were examined per
section. In each HMF follicles were counted and classified as primordial,
primary, secondary or antral. Only follicles containing an oocyte with a
visible nucleolus or primordial follicles containing an oocyte with a distinct
nuclear membrane were counted. Percentage of growing follicles (primary
and secondary stage) at different intervals was analyzed by ANOVA.
Differences among means were determined by protected LSD.

Results: For each category of follicles data is presented as a percentage of
the total number of follicles counted. Results showed an increase (p� 0.05)
in the proportion of primary and secondary follicles on day 124 after surgery
(59%) compared to non-grafted (day 0, 17%) and previous intervals (day 20,
21%; day 55, 10% and day 84, 15%) accompanied by a decrease in
proportions of primordial follicles. These results suggest a sudden increase
in the proportion of primary and secondary follicles due to progressive
development of primordial follicles. Preliminary results on day 160, show
even greater increases especially in the relative proportion of primary and
secondary follicles (86%).
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Conclusions: In this bovine model a greater proportion of primary and
secondary follicles emerges around 124 days after xenotransplantation of
ovarian cortico-medullary tissue in the NOD SCID mouse. These results
suggest the appropriateness of hormonal treatment after 124 days in this
model.

Supported By: This study was supported by Reproductive Biology Asso-
ciates and The University of Georgia.

Monday, October 22, 2001
4:15 P.M.

O-90

Differential expression of mucins in mouse oviduct and uterus. J. Jun,
C. Kim, C. Perez-Villabona, G. Gerton. Ctr for Research on Reproduction
and Women’s Health (CRRWH), Dept of Obstetrics and Gynecology, Univ
of Pennsylvania Medical Ctr, Philadelphia, PA.

Objective: The membrane-bound and gel-forming mucins of epithelial
cells are expressed in a tissue-specific manner. The lumenal surface of the
reproductive tract is covered by several kinds of mucins, which play
important roles in gamete and embryo transport, implantation, and protec-
tion against infections. Mouse blastocysts can attach and implant to the
receptive phase uterus. However, implantation in the mouse oviduct has not
been observed at any phase. As a first in the evaluation of the specific
function of mucins in the implantation process, a systemic analysis of mucin
expression in the mouse oviduct and uterus was performed.

Design: Prospective experimental laboratory study using a mouse model.
Materials/Methods: Mouse oviducts and uteri were collected from female

mice relative to the stages of the estrus cycle and the timing of implantation,
and following steroid hormone treatment of normal and ovariectomized
animals. Total RNAs were prepared and converted to cDNAs using reverse
transcriptase and an oligo-dT primer. Real-time PCR with SYBR Green was
performed using the ABI PRISM 7700 system (PE Applied Biosystems,
Foster City, CA). We examined the expression of mRNAs encoded by 6
different mucin genes [MUC1, MUC2, MUC3, MUC4, MUC5 and OVGP1
(also known as MUC9, oviductal specific glycoprotein or oviductin)]. The
relative amounts of each were quantified by comparative methods and the
data were normalized to the amounts of total RNA and ribosomal protein
mRNA (a “housekeeping” gene).

Results: MUC1 and MUC4, membrane-bound mucins, were detected in
both the mouse oviduct and uterus. OVGP1 was expressed by both tissues.
However, the expression of OVGP1 in the oviduct was 2,000-3000 fold
higher than that in the uterus. MUC2 and MUC3, gel-forming mucins, were
identified in mouse oviducts. MUC2 and MUC5 were aberrantly expressed
in ovariectomized uteri, but not in the uteri of intact animals with ovaries.

Conclusions: We observed that mucins were differentially expressed in
mouse oviduct and uterus. To our knowledge, this study represents the first
report of the expression of gel-forming mucins (MUC2, 3 and 5) in the
mouse oviduct and uterus. Based upon the analyses of the ovariectomized
mouse model, expression of mucins appears to be regulated by ovarian
function. The expression of these mucins is currently being examined by
other methods such as histological analyses, in situ hybridization, and
immunohistochemistry.

Supported By: Supported in part by NIH HD-06274 (GLG) and a grant
from the Bill and Melinda Gates Foundation to the CRRWH.
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A second form of gonadotropin-releasing hormone (GnRH II) activates
the MMPs/TIMP-1 cascade in human decidual cells in vitro. C. S. Chou
Sr., C. D. MaCcalman, P. C. Leung. Univ of British Columbia, Richmond,
Canada; Univ of British Columbia, Vancouver, Canada.

Objective: Implantation in the human is dependent upon the invasion of
embryonic trophoblasts into the decidua of the maternal endometrium. The
regulated expression of matrix metalloproteinases (MMPs) and their tissue
specific inhibitors (TIMPS) have been shown to play a key role in human
implantation by modulating the invasive capacity of the trophoblasts and/or

mediating the cellular remodelling processes that occur in the endometrium
in preparation for the implanting embryo. To date, the factors capable of
regulating the expression of MMPs and TIMPs remain poorly characterised.
In the present study, we have examined the ability of a novel form of
Gonadotropin-Releasing Hormone (GnRH II), that is expressed in the
human placenta, to regulate MMP/TIMP mRNA levels in primary cultures
of human decidual cells.

Design: Prospective randomized study.
Materials/Methods: Samples of first trimester decidual tissue were ob-

tained from women undergoing elective termination of pregnancy. Decidual
cells were isolated from these tissues by enzymatic digestion/mechanical
dissociation and cultured in phenol red-free DMEM supplemented with
10% fetal bovine serum. The purity of the deciduall cell cultures was
determined by immunostaining for vimentin and cytokeratin. The decidual
cells were grown to confluence, washed with PBS and cultured in phenol
red-free DMEM for a further 12 hours. The cells were then treated with
increasing concentrations of GnRH II (10-9, 10-8, 10-7, or 10-6 M) for 24 h.
Semiquantiatative RT-PCR was performed using total RNA extracts pre-
pared from these primary cell cultures as templates and olignucleotides
specific for MMP-2, -7, -10, TIMP-1 or the housekeeping gene, GAPDH, as
primers. The resultant PCR products were then subjected to Southern blot
analysis. The results are presented as the mean relative absorbance value (	
SE) of autoradiograms obtained from 3 independent experiments. Statistical
differences between the GnRH II treatments were assessed by the analysis
of variance (ANOVA). Differences were considered to be significant at p�
0.05.

Results: MMP-2, -7, -10 and TIMP-1 mRNA transcripts were detected in
cultured decidual cells. GnRH II increased MMP-2, -7 and -10 mRNA
levels in cultured decidual cells in a dose-dependent manner. In contrast,
GnRH-II did not have a significant effect on TIMP-1 mRNA levels in these
primary cell cultures at any of the concentrations used in these studies.

Conclusions: GnRH II is capable of regulating MMP-2, -7 and -10
mRNA levels in decidual cells. These observations suggest that the second
form GnRH, GnRH II, may mediate, at least in part, trophoblast invasion
into the underlying maternal tissues by virtue of its ability to activate matrix
proteolytic enzymes in the decidua.

Supported By: These studies are supported by a grant from the Canadian
Institutes for Health Research (PCKL and CDM).
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O-92

Insulin and insulin-like growth factors (IGFs) promote vascular endo-
thelial growth factor (VEGF) secretion by macaque granulosa cells
from preovulatory follicles. J. C. Martinez-Chequer, T. A. Molskness,
T. M. Hazzard, P. E. Patton, R. L. Stouffer. Oregon Regional Primate
Research Ctr, Oregon Health Science Univ, Beaverton, OR; Oregon Health
Science Univ, Portland, OR.

Objective: To investigate the role of insulin�related factors in the reg-
ulation of VEGF production by nonluteinized granulosa cells from preovu-
latory follicles in monkeys.

Design: Prospective, comparative, experimental study.
Materials/Methods: Beginning at menses, female rhesus monkeys re-

ceived recombinant human gonadotropins [30 IU FSH twice daily for 6
days, followed by 30 IU FSH and 30 IU LH twice daily for 2-3 days; Ares
Advanced Technologies, Inc]. Granulosa cells were obtained by follicle
aspiration from anesthetized animals the morning after the last FSH	 LH
treatment (nonluteinized granulosa cells; NLGC). Enriched preparations of
NLGCs from individual monkeys were plated on fibronectin at 5� 104
cells/well in 48-well plates in DMEM-Ham’s F-12 medium containing 5
�g/ml transferrin, 5 ng/ml H2SeO3, 10�g/ml aprotinin and 25�g/ml
human low-density lipoprotein. Cells were incubated at 37°C in 5% CO2
-95% air environment for 3 days in the presence and absence of 100 ng/ml
hCG (CR 123) and 1, 5, 10, 20, 50, 100 ng/ml of r-h IGF-1 or IGF-2 (R&D
Systems, Inc.) or r-h Insulin (ICN Biomedicals Inc.). Media were collected
daily and assayed for VEGF (Quantikine VEGF ELISA, R&D Systems;
validated for macaque, which is identical to human, VEGF). Cells were
cultured in triplicate for each treatment group, and each experiment was
replicated 3-5 times. Differences in VEGF levels were determined by
one-way ANOVA.
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Results: NLGCs cultured in chemically-defined conditions for 24 hours
secreted low, but detectable, levels of VEGF (3–61 pg/ml) into the media.
There was a dose-dependent increase in VEGF levels with addition of 1 to
100 ng/ml IGF-1 (48 to 238 pg/ml; p� 0.001), IGF-2 (69 to 140 pg/ml; p�
0.001), or insulin (30 to 135 pg/ml; p� 0.001). Maximal stimulation was
observed with� 20 ng/ml IGF-1 or IGF-2 or 100 ng/ml insulin. Exposure
to surge levels of gonadotropin (100 ng/ml hCG) also increased (p� 0.001)
VEGF levels compared to controls. However, hCG plus 50 ng/ml IGF-1,
IGF-2 or insulin further increased VEGF levels compared to hCG alone
(449 vs 285; 503 vs 435; 651 vs 278 pg/ml, respectively; p� 0.001 for
IGF-1 and insulin). VEGF levels became nondetectable by 2-3 days in the
absence of insulin/IGF or hCG. However, the presence both hCG and
IGF-1/-2 or insulin, but neither factor alone, sustained VEGF levels at
530 � 152, 779� 369, 509� 210 pg/ml respectively.

Conclusions: We reported previously that, unlike in other tissues, gonad-
otropins (LH/CG) and not hypoxia are major regulators of VEGF secretion
by macaque NLGCs. The current data are consistent with the concept that
IGFs/insulin act in concert with the midcycle gonadotropin surge to promote
VEGF production by granulosa cells in the preovulatory follicle.

Supported By: SCCPRR HD18185, RR00163 and Fogarty TWO 00668.
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O-93

Effect of LHRH agonist on intra-ovarian Inhibin/Activin subunits in
rhesus monkeys. K. M. Ataya, L. Rao. Case Western Reserve U/Metro-
health Med Ctr, Cleveland, OH.

Objective: To study intra-ovarian changes in Inhibin/Activin subunits
following treatment of Rhesus Monkeys with LHRHa. Treatment with
LHRHa has been associated with significant modification of follicle growth
and atresia dynamics that results in the protection of ovaries against the
effects of chemotherapy. Human granulosa cells surrounding oocytes
stained positively for all three Inhibin/Activin subunits. Activin A had been
localized to the granulosa cells cytoplasm (granular) of primary and sec-
ondary follicles in human ovaries.

Design: Two control groups were studied in on day 7 (follicular) and day
21 (luteal) of the cycle. Three treatment groups were studied on day 7, day
21 and day 49 of LHRHa treatment.

Materials/Methods: Each group had three monkeys that received either
placebo or LHRHa intra-muscular injections (Lupron depot, released at rate
of 60 ug/day). Serum progesterone (P4) and E2 were measured. At treat-
ment end, both ovaries and uterus were removed and weighed. Uterine
thickness was measured in mm. Each individual monkey ovary was homog-
enized in toto and fractionated for total RNA, DNA and protein analysis.
Ovarian Inhibin/Activin subunits concentrations were determined by dot
blot hybridization.

Results: The sequential changes in ovarian Inhibin/Activin subunits fol-
lowing LHRHa and placebo treatments were studied. The levels of these
subunits were expressed as pg. cDNA bound/total ovarian DNA. The�-A
Inhibin/Activin subunit was significantly suppressed on day 21 and day 49
of treatment, compared to day 7 of LHRHa treatment and day 21 luteal
phase controls. An earlier suppression of�-B subunit occurred within the
first week of LHRHa treatment and persisted throughout the treatment
period as compared to follicular and luteal phase controls. Although the
values of � subunit concentrations for the LHRHa-treated groups were
lower than controls, no statistically significant differences were observed.
No significant differences between follicular and luteal phase controls were
seen in the subunits studied. Ovarian weight and uterine thickness decreased
in LHRHa-treated monkeys and was lowest at end of treatment on day 49.
Ovarian weight was significantly reduced on day 49 compared to day 21
placebo and day 21 LHRHa groups (p� 0.01 for both comparisons).
Uterine thickness was significantly higher in the midluteal phase control
monkeys (9.2 mm) compared to early follicular phase controls (6.2 mm) and
to monkeys treated with LHRHa for 21 and 49 days (p� 0.01 for all
comparisons). In addition to being lower than monkeys in the midluteal
phase, uterine thickness on day 49 of LHRHa treatment was significantly
less (p� 0.01) than early follicular phase placebo group and to monkeys

treated with LHRHa for 21 days. The changes in E2 and P4 observed were
as expected.

Conclusions: LHRHa results in significant changes in intra-ovarian In-
hibin/Activin subunits that may be involved in the mechanism of modifi-
cation of follicle development/ atresia associated with ovarian protection
against chemotherapy-induced ovarian toxicity.

Supported By: NIH RO1-CA 49081.
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O-94

Co-administration of metformin during recombinant follicle stimulat-
ing hormone (recombinant FSH) treatment using the low-dose step-up
protocol in patients with clomiphene citrate resistant polycystic ovary
syndrome (PCOS): a prospective randomized trial. H. Yarali, B. O.
Yýldýz, A. Demirol, H. B. Zeyneloglu, N. Yigit, O. Bukulmez. Hacettepe
Univ, Faculty of Medicine, Dept of OB/GYN, Ankara, Turkey; Hacettepe
Univ, Faculty of Medicine, Dept of Internal Medicine, Div of Endocrinol-
ogy, Ankara, Turkey; Baskent Univ, Ankara, Turkey.

Objective: To evaluate the impact of metformin on ovarian response
when used as an adjunct to ovulation induction with recombinant FSH using
the low-dose step-up protocol in clomiphene citrate resistant PCOS patients.

Design: Prospective randomized, double-blinded, placebo-controlled
study.

Materials/Methods: Thirty-two infertile women with PCOS and normal
glucose tolerance were enrolled and randomized to metformin (n� 16) and
placebo (n� 16) groups. Hormonal assessment, a 75 g oral glucose
tolerance test (OGTT) and a frequently sampled iv glucose tolerance test
(FSIGTT) were performed before and after oral administration of metformin
(n � 16) (850 mg bid) or placebo (n� 16) for 6 weeks. Recombinant FSH
treatment using the low-dose step-up protocol was undertaken, thereafter, in
women who did not ovulate on metformin or placebo. Student’s t-test,
Mann-Whitney U test, Chi-square, Fisher’s exact test were used where
appropriate. Area under curves for glucose and insulin were calculated
using the trapezoidal formula.

Results: Two patients in the metformin group were excluded due to
non-compliance. There was no significant change in body mass index, waist
to hip ratio as well as all insulin sensitivity indices (fasting glucose to
insulin ratio, glucose and insulin area under curves during OGTT, the first
phase insulin secretion in response to glucose and the insulin sensitivity
index (Si � 10�4(min�1. �U.ml-1) calculated using the minimal model
analysis (MINMOD) program) in both groups. The only significant change
noted was a decline in mean serum free testosterone concentration in the
metformin group (p� 0.049). One patient on placebo and six patients on
metformin ovulated spontaneously (p� 0.05). All parameters of ovarian
response were comparable between the two groups during recombinant FSH
treatment. Combining the 6-week placebo or metformin only period with a
single recombinant FSH treatment cycle, the overall ovulation rates were
75% and 100% in the placebo and metformin groups, respectively (p�
0.06). The respective figures for pregnancy were 6.3% and 35.7% (p�
0.06).

Conclusions: Metformin may dramatically restore ovulation with no
improvement on insulin resistance in clomiphene citrate resistant PCOS
patients but has no significant effect on ovarian response during recombi-
nant FSH treatment.

Supported By: Hacettepe University, School of Medicine.
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The use of rosiglitazone in ovulation induction in clomiphene-resistant
obese women with polycystic ovary syndrome. G. S. Ghazeeri, D. Haas,
R. W. Ke, L. J. Barker, W. H. Kutteh. Univ of Tennessee, Memphis, TN.

Objective: Polycystic ovary syndrome (PCOS) is a common cause of
infertility and is characterized by anovulation, hyperandrogenism and hy-
perinsulinemia. Correction of peripheral insulin resistance results in im-
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provement in the metabolic derangement associated with PCOS. It may also
enhance the responsiveness to ovulation induction agents such as clomi-
phene citrate allowing patients to avoid costly and risky gonadotropin
therapy. We wish to investigate the effect of rosiglitazone, a novel insulin-
sensitizing agent, in clomiphene-resistant women with PCOS to determine
if it is useful in ovulation induction.

Design: This prospective double-blinded, randomized, placebo-controlled
study, included 19 obese, non-diabetic, insulin resistant women with PCOS
who failed to ovulate on 100 mg of clomiphene citrate. Subjects were
recruited from a clinical infertility practice. This study was approved by the
institutional review board of the University of Tennessee.

Materials/Methods: Group I subjects was randomized to receive rosigli-
tazone (Avandia, SmithKline Beechem, Philadelphia, PA, USA) 4 mg P.O
twice daily plus a placebo on cycle days 5-9 for two months. Group II was
randomized to receive the same dosage of rosiglitazone plus 50 mg of
clomiphene citrate cycle days 5-9 for one month. If the patient did not
ovulate in the first cycle of treatment, she would receive 100 mg of
clomiphene citrate the following month.The main outcome measured ovu-
lation as defined by a serum progesterone greater than 5 ng/dl assessed on
days 21, 24, and 28 of the cycle. Secondary outcomes were pregnancy,
pregnancy loss, and changes in the laboratory parameters including insulin
resistance, lipid profile, androgen levels and serum hematocrit.

Results: Overall, 57.9% (11 of 19) of the patients, who previously failed
to ovulate on clomiphene alone, ovulated while taking rosiglitazone. The
ovulation rate increased from 25.0% (2 of 8) in the rosiglitazone only group
to 81.8% (9 of 11) in the rosiglitazone plus clomiphene group (2-sided
Fisher exact test P value 0.02). One patient in the later group successfully
conceived. We did not observe any change in ovulation rate after more than
one month of rosiglitazone intake. In Group I the insulin level decreased by
7.7� 16.78 MIU while the glucose to insulin ratio increased by 0.8� 4.7;
Group II had a decrease of 9.7� 22.4 MIU in insulin level and an increase
of 0.6 � 2.33 in glucose to insulin ratio. There were no statistically
significant changes in the lipid profiles. The hematocrit decreased by 2.9%
and 2.3% in the placebo and clomiphene citrate respectively. No side effects
secondary to rosiglitazone treatment were reported. Liver function tests
were normal before and after rosiglitazone treatment.

Conclusions: Our data indicate that the addition of rosiglitazone to
clomiphene citrate in ovulation induction of obese women with PCOS is
both safe and effective when clomiphene alone has failed. The use of
rosiglitazone alone in these patients was still disappointing and an extended
treatment period as well as larger study population may be necessary to
demonstrate efficacy.

Supported By: University of Tennessee.
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O-96

Inhibition of antiphospholipid antibody (APA) activity with unfraction-
ated (UF) and low molecular weight (LMW) heparin. R. D. Franklin,
W. H. Kutteh. Univ of Tennessee, Memphis, TN.

Objective: Numerous studies have compared heparin interactions with
platelet-endothelial cells and plasma proteins to investigate possible mech-
anisms of action. Unfractionated (UF) heparin has been utilized as the
treatment of choice in women with recurrent pregnancy loss (RPL) and
antiphospholipid antibodies (APA). Recently, some investigators have ad-
vocated low molecular weight (LMW) heparin because it has been associ-
ated with a low incidence of osteoporosis, a low risk of bleeding and
requires less frequent administration. Thus, we compared the competitive
interactions of UF and LMW heparin on APA binding to phospholipids in
the sera of patients with RPL and APA.

Design: Patients with positive levels of IgG APA (�30 phospholipid
units) and�2 consecutive pregnancy losses met the criteria for the An-
tiphospholipid Antibody Syndrome (APS). First, the sera were assayed in an
APA ELISA to determine the interactions of APA binding to phospholipids
with UF heparin and LMW heparin in dose response manner. Next, the sera
from all patients with positive levels of APA were fractionated by heparin
affinity chromatography to compare the binding avidity between UF heparin
and LMW heparin.

Materials/Methods: The sera of 11 women with IgG antibodies to the
phospholipids cardiolipin (CL) and phosphatidylserine (PS) were selected

based on a positive test (�30 phospholipid units) by a standard APA
ELISA. The serum samples were reassayed with a modified ELISA utilizing
increasing doses of UF heparin and LMW heparin (0, 16, 32, 64, 128, and
256 IU). The 50% inhibitory concentration of UF heparin and LMW heparin
for each sample was determined. Affinity chromatography with UF and
LMW heparin was performed on all patient sera and fractioned into two
pools. The fractions containing the protein that passed through the column
and the fractions that were absorbed to heparin then eluted, were pooled
separately and reassayed for APA activity by a standard ELISA.

Results: All patient sera containing IgG CL and PS antibodies demon-
strated a dose response inhibition of binding to phospholipids with the
addition of both UF or LMW heparin. APA binding activity in the ELISA
was inhibited�80% in all patient samples with 50 to 500 IU of UF and
LMW heparin. To decrease the mean IgG CL activity (63.4 GPL) by 50%,
93.4 IU� 57.9 of UF heparin compared to 52.5 IU� 28.2 of LMW heparin
was required. Similarly, 104.5 IU� 68.6 of UF heparin compared to 84.2
IU � 50.0 of LMW heparin was required to inhibit the mean IgG PS activity
(81.3 GPL) by 50%. Per IU of activity, LMW heparin was more effective
in reducing the binding of APA in most of the individual samples. After
absorption by affinity chromatography with UF or LMW heparin, 80% of
the activity was bound to heparin while 20% of the APA activity passed
through the column. The majority of the APA activity was recovered after
elution from the column (absorbed to heparin).

Conclusions: APA binds directly to heparin (UF and LMW) as demon-
strated by affinity chromatography. Heparin (UF and LMW) directly inhib-
its APA binding to phospholipids in a dose response fashion as demon-
strated by inhibition curve. These data suggest that on a per unit basis LMW
heparin inhibits the binding of APA more effectively than UF heparin.
Clinical studies are in progress to determine if these in vitro findings
correlate with possible outcomes when treating women with APS.

Monday, October 22, 2001
3:00 P.M.

O-97

Effects of treatment with alpha-interferon 2b on FSH, LH, testosterone
and inhibin B in male patients. S. E. Weidinger, R. Hein, J. Ring, F. M.
Köhn. Tech Univ Munich, Munich, Germany.

Objective: Inhibin B is a peptid hormone produced in Sertoli cells. It is
postulated to be involved in the paracrine and autocrine regulation of
spermatogenesis. The hormone reduces production of FSH by a negative
feed back mechanism. Therefore, impaired spermatogenesis causes reduced
inhibin B secretion and high FSH levels. The purpose of the present study
was to follow up FSH and inhibin B serum levels parallelly. Since in
previous studies we have already demonstrated that therapy with alpha-
interferon 2b and temozolomid has an effect on production of inhibin B in
patients with malignant melanomas, this population was used as a model for
the present study.

Design: Prospective study.
Materials/Methods: Serum samples were obtained from 15 male patients

(mean age: 55 years, range: 23-82) with malignant melanoma, stage II-IV,
before and in intervals of 4-6 weeks during therapy with alpha-interferon 2b.
The dosage of interferon was 20 mio. I. U./day i.v. during the first week, 10
mio. I. U./day subcutaneously during the next three weeks, followed by 3�
3 mio. I. U./week subcutaneously. Sexual hormones were measured by
ELISA (inhibin B) or by chemiluminescence (FSH, LH, testosterone).

Results: Inhibin B levels showed a time-dependent statistically significant
decrease from 152.2� 27.8 pg/ml before therapy to 138.6� 27.8 pg/ml
(4–6 weeks), 113.7� 23.0* pg/ml (8–12 weeks), 79.6� 17.5*** pg/ml
(12–16 weeks) and 61.3� 8.0*** pg/ml (16–22 weeks). FSH increased
slightly from 6.4� 1.9 mU/ml before therapy to 7.2� 2.3 mU/ml (4–6
weeks) and 8.5� 2.9 mU/ml (8–12 weeks). However, the difference
became statistically significant after further follow-up of FSH levels (9.8�
3.8* mU/ml; 12–16 weeks). No statistically significant decreases of LH- or
testosterone serum levels were observed.

Conclusions: Alpha-interferon 2b was shown to influence FSH- and
inhibin B-levels in male patients with malignant melanoma. Compared to
FSH, negative effects on sertoli cell functions were indicated at least 4–6
weeks earlier by inhibin B. Therefore, serum inhibin B seems to be a more
sensitive marker of testicular function than FSH and detection of this
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hormone is advantageous for studies focussing on the kinetics of testicular
failures caused by spermatogenic hazards.

Supported By: Technical University of Munich.

Monday, October 22, 2001
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O-98

Estrogen induces HOXA10 expression and HOXA10 upregulates p53 in
human breast cancer. M. C. Chu, D. O. Cermik, H. S. Taylor. Dept of
Obstetrics and Gynecology, Yale Univ Sch of Medicine, New Haven, CT.

Objective: The mechanism of estrogen action on breast cancer cell
growth is poorly understood. Expression of the p53 gene protects cells
against malignant transformation; cells that develop mutations in p53 dem-
onstrate a diminished apoptotic potential, which may contribute to tumor
growth and metastasis. The factors that regulate p53 expression are poorly
characterized. HOXA10 is a homeobox gene that we have previously shown
to be expressed in response to sex steroids in the uterus and is essential for
implantation. Here we investigate the possibility that HOXA10 mediates
estrogen action and p53 expression in breast cancer.

Design: Northern analysis of RNA and western analysis of protein from
normal and malignant human breast tissue and breast cancer cell lines.

Materials/Methods: Eight samples of both benign and malignant human
breast tissue were obtained at the time of surgery under an approved HIC
protocol. MCF-7 breast cancer cells, which endogenously express estrogen
receptor (ER) and HOXA10, were used to assay the effect of estradiol on
HOXA10 expression. MCF-7 cells were cultured and treated with 10-6M
estradiol. BT20 breast cancer cells, which do not express HOXA10, were
used to assay the effect of treatment with HOXA10 on p53 expression.
BT20 cells were cultured and treated with pcDNA/HOXA10, which con-
stitutively expresses HOXA10, via liposome-mediated transfection. Breast
tissue and MCF-7 cells were used for RNA extraction and northern analysis
using a32P-labeled HOXA10 riboprobe. BT20 cells were used for protein
extraction and western analysis using p53 and progesterone receptor (PR)
mouse anti-human monoclonal antibodies.

Results: HOXA10 is expressed in both benign and malignant human
breast tissue and in MCF-7 breast cancer cells. In MCF-7 cells, which are
ER	, estradiol increased HOXA10 expression compared with control un-
treated cells. Constitutively expressing HOXA10 in BT20 cells, which do
not normally express HOXA10, increased p53 expression but not PR
expression.

Conclusions: The mechanism by which estrogen influences both normal
breast growth and development as well as breast cancer tumorigenesis may
involve the regulation of developmental control genes such as HOXA10.
HOXA10 is expressed in human breast cancer. Its expression is responsive
to estrogen in cells that are ER	. Additionally, overexpression of HOXA10
induces expression of the tumor suppressor gene p53. Estrogen-mediated
HOXA10 expression and subsequent p53 upregulation may be a molecular
mechanism that controls breast cell growth, differentiation, and tumorigen-
esis. Estrogen therapy may thus alter p53 expression through a HOX
gene-dependent pathway.

Supported By: NIH HD36887.
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O-99

Transforming growth factor � (TGF �) and activin stimulate nuclear
translocation of Smad proteins in granulosa cells. E. A. McGee, J. I.
Oakley, J. Xu. Magee Womens Research Institute, Pittsburgh, PA.

Objective: The TGF� family of growth factors has long been thought to
play a role in ovarian follicle development, however until recently the
mechanisms of action of these growth factors have been unknown. A group
of proteins that functions as intracellular mediators of TGF� family signal-
ing has recently been identified and named Smad. Though there are 9 Smads
so far, two of the receptor-specific smads: Smad2 and Smad3 are both
associated with both TGF� and activin signaling. Receptor complexes that
have bound ligand can activate receptor-specific Smads by phosphorylation.

Phosphorylated Smads translocate to the nucleus where they modulate
transcription. In this study we evaluated the capacity of TGF� and activin
to induce nuclear translocation of Smad2 and Smad3 in cultured granulosa
cells.

Design: Intracellular localization of Smad2 and Smad3 proteins was
performed on cells treated with either TGF� or Activin.

Materials/Methods: Granulosa cells obtained from 25-day-old rat ovaries
were cultured on glass coverslips for 24 hours in medium containing 10%
serum. The medium was then changed to serum-free medium containing
FSH (10 ng/ml). After 24 hours of treatment with FSH, groups of cells were
treated with either Activin (20 ng/ml) or TGF� (1 ng/ml) for 30 minutes.
Cells were washed with PBS and fixed in 4% paraformadehyde prior to
immunofluorescence staining with antibodies to either Smad2 or Smad3.
Slides were visualized using a fluorescence microscope fitted with a 510 nm
filter. 100 cells from each group were counted based on a semi-random grid
with at least one field from each of the four quadrants. Virtually all of the
cultured cells exhibited some level of staining for both proteins. Negative
control slides did not have cellular staining. For each counted cell, the
observer (who was blinded to the treatment group) determined visually
whether the nuclear staining was greater than the cytoplasmic staining. This
was defined as a nuclear stained cell. The counts were reported as a percent
of all cells with staining based on this definition. The experiment was
repeated with different cell isolations. Statistical significance between mean
values was determined by analysis of variance followed by post-hoc testing
and was accepted at 0.05 level.

Results: Both Smad2 and Smad3 proteins are primarily expressed in
cytoplasm of cultured granulosa cells in the absence of growth factors. In
FSH-treated cells, Smad2 is localized to the nucleus in 14� 1.2% of cells
and Smad3 is localized to the nucleus in 22� 1.7%. When FSH-treated
cells are then exposed 30 minutes to either TGF� (1 ng/ml) or activin A (20
ng/ml), nuclear staining for both Smad2 and Smad3 is markedly increased.
TGF� treatment results in 30� 4.4% and 50� 2.3% nuclear staining for
Smad2 and Smad3, respectively (p� 0.05). But, activin treatment increases
the level of nuclear staining for Smad2 to 53� 4.6% and Smad3 to 36�
4.1% (P� 0.05).

% Nuclear localization.

FSH only FSH	 TGF� FSH 	 activin

Smad2 14 30 53
Smad3 22 50 36

Conclusions: In granulosa cells derived from large antral follicles, both
Smad2 and Smad3 are activated and undergo nuclear transport in response
to TGF� and activin treatment. However, Smad2 is more responsive to
stimulation by activin and Smad3 is more responsive to stimulation by
TGF�.

Supported By: The Ortho-MacNeil/ASRM Grant in Reproductive Medi-
cine.

Monday, October 22, 2001
4:15 P.M.

O-100

Expression of luteinizing hormone receptor (LH-R), follicle stimulating
hormone receptor (FSH-R) and epidermal growth factor receptor
(EGF-R) in cumulus cells of the oocytes collected from PCOS patients
in hCG-priming IVM/F-ET program. S. Yang, W. Son, S. Lee, S. Yoon,
Y. Ko, J. Lim. Maria Women’s Hosp, Seoul, South Korea; Dept of Animal
Science, Korea Univ, Seoul, Korea, Seoul, South Korea.

Objective: Recently, Chian et al. (2000) reported the high rates of oocyte
maturation and pregnancy obtained from PCOS patients in IVM/F-ET
program with priming hCG prior to oocyte collection. This study was
undertaken to examine the correlation between oocytes maturation and their
cumulus cell (CC) patterns in hCG-primed IVM/F-ET cycles of PCOS
women and further to investigate mRNA expressions of LH-R, FSH-R, and
EGF-R in the CCs of each pattern.

Design: Cumulus-oocyte complexes (COCs) were collected after priming
hCG to women with PCOS and divided into three groups according to CC
pattern (compacted, dispersed, or sparse). The maturation rate and matura-
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tion time of the oocytes with dispersed CCs were compared with those with
compacted CCs. In addition, the mRNA expressions of LH-R, FSH-R, and
EGF-R were compared in both groups.

Materials/Methods: A total of 40 IVM/F-ETs were performed in 34
patients. All patients were primed with 10,000 IU hCG 36 hours before
oocyte aspiration and follicular aspirates except for COCs were filtered
through 70-�m (in hole size) mesh. The isolated COCs were then washed
with fresh medium and divided into two groups according to the CC pattern:
group 1, the oocytes with dispersed CCs and group 2, the oocytes with
compacted CCs (the oocytes with sparse CCs were not alloted to any
group). Immature oocytes were cultured in maturation YS medium supple-
mented with 30% hFF, 1 IU/ml rFSH, and 10 IU/ml hCG. The nuclear
maturity of the oocytes was determined at 0, 24, 48 and 72 hours. The CCs
were isolated from each COC using two pieces of needles and then washed
with dPBS. Total RNA from CCs of each group was isolated using RNeasy
pre kit. The expressions of the FSH-R, LH-R, and EGF-R mRNA were
analyzed by semi-quantitative RT-PCR using glyceraldehyde-3-phosphate
dehydrogenase as an endogenous internal control and the PCR products
were detected by Gel Doc 2000 (Bio-Rad Laboratories, USA).

Results: 1) In the cultures for 24 hours, the maturation rates in group 1
and group 2 were 80.9% (251/310) and 30.6% (96/313), respectively. After
48 hours of culture, the maturation rates were 90.6% (281/310) and 58.46%
(183/313), respectively. Finally, the maturation rate of 90.9% (282/310)
until 72 hours of culture in group 1 was significantly higher than that in
group 2 (61.6%, 193/313) (P� 0.001). 2) The mRNA expressions of
FSH-R and EGF-R in group 1 were comparable to those in group 2.
However, compared to compacted CCs (group 2), much abundant expres-
sion of LH-R mRNA was detected in the dispersed CCs (group 1).

Conclusions: Collectively, these results showing that the ability of oocyte
to mature is obtained from the dispersion of CCs suggest that the presence
of dispersed CCs at the time of oocyte collection may be positively corre-
lated with the maturation time of oocytes in hCG-priming IVM/F-ET
program. In addition, the results also indicate that the expression of the
LH-R in CCs may be correlated with the CC pattern at the time of oocyte
collection. However, further studies are necessary to elucidate whether the
expression of LH-R causes CC dispersion or whether the dispersion of CCs
influences LH-R expression.

Supported By: Maria Hospital.

Monday, October 22, 2001
4:30 P.M.

O-101

Increasing levels of estradiol are deleterious to embryonic implantation
due mainly to a direct effect on the embryo. D. Valbuena, J. C. Martı´n,
J. L. De Pablo, J. Remohı´, A. Pellicer, C. Simo´n. Inst Valenciano de
Infertilidad, Valencia, Spain; Inst Valenciano de Infertilidad, Dept of Pedi-
atric, Obstetrics and Gynecology, Univ of Valencia, Valencia, Spain; Inst
Valenciano de Infertilidad, FIVIER, Pediatric, Obstetrics and Gynecology
Dept Valencia, Univ, Valencia, Spain.

Objective: The influence of high levels of Estradiol (E2) achieved in
controlled ovarian hyperstimulation (COH) used for IVF on embryonic
implantation is controversial. The present in vitro study was conducted to
investigate whether there is a deleterious effect of high E2 levels on
embryonic implantation and if this was due to a direct effect on the
endometrium, on the embryo, or both.

Design: Prospective controlled in vitro study in which the impact of
increasing concentrations of E2 on embryonic adhesion was studied by
using an established embryo adhesion assay.

Materials/Methods: E2 dose-response (0, 10-8, 10-7, 10-6, 10-5, and 10-4
M) and time course (day 2 versus 5) experiments were performed in an in
vitro embryo adhesion assay composed of human polarized endometrial
epithelial cells (pEEC) obtained from fertile patients in the luteal phase
attending the infertility clinic as oocyte donors (n� 14) and mouse embryos
(n � 2,589).

Results: pEEC monolayers expressed ER� at the mRNA level. When
blastocysts cultured in the presence of pEEC (n� 235) were treated with
increasing dose of E2, there was a progressive reduction in embryonic
adhesion, with results being significant with doses of E2 10-6 M. This
pattern suggests an E2 dose-dependent toxic effect on the embryo and/or
endometrium. When pEEC were treated alone with increasing doses of E2

for three days, and then E2 was removed and blastocysts added (n� 410),
embryonic adhesion was not significant reduced, except in the group treated
with 10-4 M E2. When 2-day mouse embryos (n� 609) were treated with
increasing E2 concentrations until day 5, blastocyst rate significantly de-
creased when E2 was�10-6 M. The embryonic adhesion rate was signif-
icantly decreased when blastocysts (n� 400) were obtained at E2 concen-
tration �10-7 M. Time course experiments further demonstrate that E2
induces a direct toxic effect on the embryo. When embryos (n� 426) were
cultured for 2 days with pEEC, the adhesion rate was higher at E2 levels of
10-7, 10-6 and 10-5 M compared to embryos (n� 495) cultured for 5 days.

Conclusions: High E2 levels are deleterious to embryo adhesion in vitro
due mainly to a direct toxic effect on the embryo that may act at the
cleavage stage. This finding, although apparently naive, is of paramount
relevance not only for the adequate management of high responder patients
but more important for the concept of minimal ovarian hyper stimulation
and late embryo transfer versus the conventional aggressive COH and early
transfer in IVF.

Supported By: FIVIER.

Monday, October 22, 2001
4:45 P.M.

O-102

Distribution of pinopods in the secretory phase: a prospective, random-
ized assessment in healthy, fertile women. R. S. Usadi, B. A. Lessey,
R. C. Bagnell, W. R. Meyer, M. A. Fritz. Univ of North Carolina at Chapel
Hill, Chapel Hill, NC.

Objective: To reassess the distribution of pinopods on the surface epi-
thelium of secretory phase endometrium in healthy, normally cycling, fertile
women.

Design: Prospective, randomized study.
Materials/Methods: Sixty-six healthy, normally cycling fertile subjects

were recruited from advertisements in local newspapers. None had received
oral hormonal therapy in the past thirty days nor depot-provera in the past
six months. Each subject was instructed in the use of a urinary LH surge
detection kit and was instructed to call when the first urinary LH surge was
detected. Based on a randomization schedule, each subject was assigned a
day to return for endometrial biopsy. Each volunteer underwent one biopsy
per cycle. Twenty subjects (23%) were invited for a repeat biopsy on the
same LH-timed day in a subsequent month. At the time of endometrial
biopsy, blood was obtained for serum estradiol and progesterone levels.
Endometrial biopsies were viewed on a Cambridge Stereoscan S200 scan-
ning electron microscope using an accelerating voltage of 20 kV, working
distance of 25 mm, and specimen tilt of 40° (LEO Electron Microscopy,
Inc., Thornwood, NY). Scanning photomicrographs were taken of 12 ran-
domly selected areas and saved as a TIFF file for later viewing. Each
photomicrograph was scored by a single blinded observer. The pinopod
results were counted as none (0), few (1), some (2) or many (3), based on
the most representative photomicrographs of that sample. The definition
used to detect pinopods were apical protrusions from the surface epithelium
that were smooth and without microvilli. All apical projections did not meet
this criteria. Over 800 photomicrographs were examined but a single score
was given to each biopsy based on the overall impression of all 12 images.
The mean score for each LH day was calculated. In addition, each sample
was read by a blinded gynecologic pathologist. This day was used to
separately compare pinopod expression based on histologic dating criteria
of Noyes et al. (1950).

Results: After excluding samples with inadequate surface epithelium and
those revealing obvious error in LH surge detection, 76 endometrial spec-
imens from sixty-four subjects were examined. Pinopods were identified
beginning on luteal day 5 and were observed across the remainder of the
cycle, including as late as luteal day 14. Onset of pinopod expression
corresponded to the mid-luteal rise in serum progesterone concentrations.

Conclusions: Apical projections known as pinopods are a common fea-
ture of the mid- to late secretory phase endometrium. Whereas they may
represent a specialized surface modification important to implantation, as
has been suggested, their expression on surface epithelium clearly extends
well beyond the putative implantation window.

Supported By: The University of North Carolina at Chapel Hill, Depart-
ment of Obstetrics and Gynecology, Division of Reproductive Endocrinol-
ogy and Fertility.
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O-103

The vesicular GABA transporter vGAT, is present in sperm and testis.
A. Aanesen, E. Andersson, B. Meister, G. Fried. Dept of Woman and Child
Health, Karolinska Inst, Stockholm, Sweden; Dept of Neuroscience, Karo-
linska Institute, Stockholm, Sweden.

Objective: The amino acid gamma aminobutyric acid (GABA) acts as an
inhibitory neurotransmitter in the CNS. GABA is transported across the
plasma membrane into cells by transporter proteins. Four such proteins have
been cloned and sequenced (GAT 1-4). A protein different from GAT 1-4,
the vesicular GABA transporter (VGAT) has been identified, mediating
GABA transport from cytoplasm into storage vesicles called small synaptic
vesicles in neurons. Recently, a role for GABA has been proposed in
reproductive medicine. Specific GABAergic proteins have been identified in
human sperm and oocytes and a possible role for GABA in the initiation of
the acrosome reaction has been proposed. We have previously reported the
presence of specific GABA transport proteins in human and rat spermatozoa
and testis. In this study we have identified VGAT in rat testis by immuno-
blotting immunohistochemistry and RT-PCR.

Design: Experimental design in laboratory setting
Materials/Methods: Immunohistochemistry: Male Sprague-Dawley rats

were sacrificed and testis were removed and fixed in formalin/picric acid.
Fixed testis were rinsed and finally cut for indirect fluorescence. Sections of
rat testis and spermatozoa were incubated in rabbit antiserum to VGAT for
18-22 hours. The tissues were then washed and incubated with fluorescin
isothiocyanate conjugated donkey anti rabbit secondary antibodies. Sections
were examined in a laser scanning confocal imaging system equipped with
a krypton/argon mixed gas laser. SDS-PAGE and Immunoblotting: Homog-
enized samples were denatured in SDS-PAGE sample buffer. Equal
amounts of protein were loaded and subjected to analysis on a 7.5%
SDS-PAGE gel. Proteins were transferred to nitrocellulose and following
blocking, the blots were probed overnight with rabbit anti VGAT. Immu-
noreactive protein bands were visualized following incubation with perox-
idase-conjugated goat-anti-rabbit IgG. Reverse transcriptase PCR: Messen-
ger RNA was prepared from rat testis and the mRNA was transcribed into
cDNA using a commercially available kit. Primers used for PCR were
designed on basis of sequences for cloned vesicular GABA transport. The
validity of the PCR procedure was tested by gel electrophoreses and DNA
sequencing.

Results: Immunohistochemistry: Confocal images of rat testis sections
demonstrated strong immunofluorescence in the cytoplasm of germ cells.
Peritubular cells did not exhibit staining. Confocal images of rat sperm cells
incubated with antibodies to VGAT demonstrated immunofluorescence in
the head region. SDS-PAGE: The testis VGAT protein reacted with the
rabbit anti VGAT antibody. The immunoreactivity was observed as a band
in the 60 kDa region RT-PCR: With the oligonucleotide primer pair based
on the cDNA sequence from the rat VGAT, a PCR product matched the size
predicted from the location of the primers. This PCR product was sequenced
and found identical to rat VGAT.

Conclusions: The results from both immunohistochemistry and immuno-
blots in this study strongly indicate the presence of the vesicular GABA
transporter in rat testis. The identification of mRNA expression of VGAT in
rat testis confirms this finding. Several GABAergic proteins have now been
identified in testis and spermatozoa, this is suggestive of a role for GABA
in male reproductive organs and/or spermatozoa.

Supported By: This project was supported by grants from the Swedish
Medical Council 14X-07164 and the Karolinska Institutes Research Funds.
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O-104

DNA microarrays to study gene expression profiles in testis of fertile
and infertile men. P. Patrizio, N. Hecht, J. Rockett, J. Schmid, D. Dix.
Univ of Pennsylvania Medical Ctr, Philadelphia, PA; Reproductive Toxi-

cology Div, US Environmental Protection Agency, Research Triangle Park,
NC.

Objective: Disorders of spermatogenesis are the most common cause of
male infertility and too often the etiology is unknown. This study compared
gene expression profiles from the testis of fertile and infertile men using
DNA microarray technology.

Design: Laboratory investigation.
Materials/Methods: Testicular biopsies were obtained from patients with

diagnosis of obstructive (failed vasectomy reversal, fertile control) and
non-obstructive azoospermia (maturation arrest and Klinefelter’s syn-
drome). IRB approval was obtained. In addition, human total testis RNA
from other controls was obtained from testis of trauma victims (Clontech
Lab, Palo Alto, CA). Infertile mouse testis RNAs were obtained from
Crem-Tau (CT�/�), ataxia telangiectasia (atm�/�) and atrichosis
(at�/�) mice. Control (fertile) mice testis total RNA was extract from adult
CT	/	. In all cases, total RNA was isolated by the method of Chomczyn-
ski and Sacchi using Trireagent (Sigma, St. Louis, MO). Two types of
Clontech Atlas human filter arrays were used for hybridization: the 588-
gene cDNA expression v1.1 array and the 234-gene Stress/Toxicology
array. For the analysis of the mouse testis gene expression, the Atlas
1174-gene cDNA expression v1.2 array was used. Gene expression was
quantitatively assessed with Clontech Atlas Image v 1.5 software and
phosphorimages captured using a Molecular Imager FX (Bio-Rad Lab,
Hercules, CA). Statistical comparison of fertile and infertile gene expression
profiles was carried out with ANOVA and Sigmaplot for windows (SPSS
Inc.).

Results: Each of the mouse models was chosen to correspond approxi-
mately to the pathology of the human testis biopsy. Testicular gene expres-
sion in fertile vs. infertile men identified 127 out of 840 genes which varied
significantly (p � 0.05) and consistently in the infertile samples. The
testicular gene expression in fertile vs. infertile mice, identified 138 out of
1174 genes which varied significantly (p� 0.05) and consistently in the
three infertile models. Only 11 of these variable genes (127 human and 138
mouse) were interrogated on both the human and the mouse arrays, and of
these 11 genes, results for 8 were concordant. In both infertile mice and
humans, there was increased expression of: a) glutathione reductase, b)
glutathione S-transferase, c) macrophage colony stimulating factor 1, d)
c-jun proto-oncogene, and e) vimentin. In both infertile mice and humans,
there was decreased expression of a) growth arrest & DNA-damage-induc-
ible protein 153 (GADD 153), b) heat shock protein 86-Kd, and c) RAD23
UV excision repair protein homolog A (RAD23A). Altered expression of
some of these same stress-responsive genes is associated with environmen-
tally-induced infertility in mice.

Conclusions: Testicular biopsies of infertile men show peculiar gene
expression profiles when compared to fertile men. Modern genomic tech-
nologies particularly differential gene expression with DNA microarrays,
are going to provide the means to understand the genetic networks ulti-
mately responsible for many forms of the so-called idiopathic infertility.
[This is an abstract of a proposed presentation and does not necessarily
reflect EPA policy.]

Monday, October 22, 2001
2:30 P.M.

O-105

A large multi-center study of the electroejaculation procedure. R. L.
Pagani, D. J. Lamb, L. I. Lipshultz, C. S. Niederberger. Baylor Coll of
Medicine, Houston, TX; Univ of Illinois at Chicago, Chicago, IL.

Objective: Less than 3% of patients evaluated for male infertility have
ejaculatory failure. Techniques to elicit an ejaculation developed over the
past 20 years include chemical, vibratory and electrical methods. Although
many different procedures for electroejaculation (EEJ) have been analyzed
in the past, a large, multi-center study of the treatment differences required
for different causes of anejaculation has not been reported. The goal of this
study is to test the hypothesis that there are differences in the treatment
protocol required for EEJ for patients with different etiologies of anejacu-
lation.

Design: A standardized, multi-center retrospective study of the technique
of EEJ.

Materials/Methods: All members of the EEJ study group underwent
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similar training in EEJ. Electroejaculation was performed using the Seager
Electrostimulation Equipment. The total number of procedures analyzed
was 2568 that were classified as follows: 1). Trauma/Spinal Cord Injured
(SCI, n� 1580), 2). Retroperitoneal Lymph Node Resected (RPLND, n�
239) 3). Neurological Condition (Diabetes Mellitus, Transverse Myelitis,
Multiple Sclerosis, n� 144), 4). Psychogenic (n� 4), and 5). Unknown
(n � 600). The SCI group was further subdivided according to the level and
the completeness of injury. Statistical significance was assessed with
Kruskal-Wallis One Way Analysis of Variance on Ranks and All Pairwise
Multiple Comparison Procedures (Dunn’s Method) with p� 0.05 consid-
ered significant.

Results: SCI patients showed a statistically significant difference in the
voltage and number of stimulations required to acquire an ejaculate (p�
0.001) that varied by level of lesion and degree of completeness of spinal
cord injury. Similarly, the cause of anejaculation (SCI, trauma, RPLND,
neurologic, psychogenic and unknown) significantly (p� 0.001) affected
the voltage and number of stimulations required to obtain an ejaculate. In
general, those men with RPLND required different treatment conditions
then those with trauma, neurologic, psychogenic or unknown etiologies.

Conclusions: Subtle differences in the treatment requirements for suc-
cessful anejaculation have been defined by this large, multi-center study of
anejaculatory men. These differences can be translated to clinical practice to
improve the fertility potential of this important group of infertile men.

Supported By: Supported in part by NIH-RO1.HD30155 to DJL and LIL
and by fellowship support to from the American Foundation of Urologic
Disease Scholar Program and the American Society of Reproductive Med-
icine Ortho Young Investigators Award and Shell Research Foundation.
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O-106

Semen retrieval in men with spinal cord injury (SCI) is improved by
interrupting current delivery during electroejaculation (EEJ). D. N.
Ead, N. L. Brackett, T. C. Aballa, S. M. Ferrell, C. M. Lynne. Univ of
Miami Sch of Medicine, Miami, FL.

Objective: The events involving the sequence of contraction and relax-
ation of the internal and external urinary sphincters in SCI men undergoing
electro- and vibratory ejaculation have been described (J Urol 2001;65:426-
9). It has been suggested that during EEJ, a change in the technique of
current delivery might be used to take advantage of the observed pressure
differentials between the two sphincters and thus increase the percentage of
antegrade semen obtained. The purpose of our study was to determine if
semen retrieval in SCI men could be improved by interrupting current
delivery during EEJ.

Design: A within subjects design was used. Semen quality obtained with
continuous current delivery (CON) during EEJ was compared to that ob-
tained with interrupted current delivery (INT) in the same group of subjects.

Materials/Methods: Subjects were 12 men with traumatic SCI of greater
than 2 years duration who underwent repeated EEJ, delivered 4-8 weeks
apart, on a random schedule of CON or INT. In both methods, electric
current was delivered to patients via a probe placed the rectum. CON was
a standard method in which current was continuously delivered in increas-
ing increments until antegrade ejaculation occurred or until the physician or
patient stopped the procedure. INT was a modification of this method in
which current was delivered for 5 seconds, then turned off for 5 seconds.
Each time the current was turned back on, it increased by 2 volts until
antegrade ejaculation occurred. Sperm parameters were measured on each
trial. Multiple trials of each method per subject were averaged. Using
analysis of variance, mean semen parameters obtained with the CON
method were compared to those obtained with the INT method.

Results: The INT method produced a significantly greater mean antegrade
volume (2.0 cc) vs. the CON method (0.9 cc), p� 0.01. The mean total
sperm count (TS) and the mean number of total motile sperm (TMS) in the
antegrade fraction was also higher with the INT method (130 million and 35
million, respectively) compared to the CON method (79 million and 26
million, respectively), although these comparisons did not reach statistical
significance. The mean retrograde TS was 4-fold higher with the CON
method (120 million) compared to the INT method (29 million) p� 0.01,
however, the mean TS and mean TMS in the combined antegrade plus
retrograde fractions were not significantly different between the two meth-

ods (INT� 154 million and 40 million respectively; CON� 78 million and
34 million respectively). When examining individual patients, antegrade
TMS was higher in only 1 patient with CON, but higher in 5 patients with
INT. The remaining 6 patients had similar antegrade TMS with the two
methods.

Conclusions: Both methods produced similar TS and TMS in the total
ejaculate, but a higher proportion of sperm appeared in the antegrade
fraction with the INT method. We recommend interrupted current delivery
as the technique of choice when EEJ is used to obtain sperm for fertilization.

Supported By: Supported by grants to NLB from The Miami Project to
Cure Paralysis and the State of Florida Specific Appropriations.
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O-107

Decision analysis modelling: ART or surgery for varicocele associated
infertility? M. V. Meng, S. Cayan, A. Kadioglu, P. J. Turek. Univ of CA,
San Francisco, San Francisco, CA; Univ of Mersin, Mersin, Turkey; Univ
of Istanbul, Istanbul Faculty of Medicine, Istanbul, Turkey.

Objective: The optimal management of infertility secondary to varicocele
is unclear, given the high pregnancy success of ART procedures. Although
cost-analysis has been used to study this, we applied more complex decision
analysis modelling to this issue of varicocelectomy or ART in men with
varicoceles.

Design: Decision analysis based on single center and published data.
Materials/Methods: 445 men with primary infertility and palpable vari-

cocele who underwent microsurgical varicocelectomy were identified and
followed for �1 year post-surgery. Preoperative total motile count (pTMC)
and postoperative pregnancy rates (PR) were calculated. For cost analysis
purposes, we assumed that ICSI could also be used for patients with pTMC
�10 million sperm and IUI for men with pTMC�10 million. Cost esti-
mates were $4,500, $10,000, and $500 each for varicocelectomy, ICSI, and
IUI, respectively. In addition, pregnancy rates/cycle for ICSI and IUI were
assumed as 30% and 5%, respectively.

Results: The mean age of patients was 29 years and mean female age was
26 years. The table below outlines the PR after varicocelectomy, cost data
stratified by pTMC, and cost/pregnancy for ART. For the cohort as a whole,
varicocelectomy was more cost-effective than ART. Sensitivity analyses
revealed that varicocele repair yields a lower cost/pregnancy when postop-
erative PR are�14% in men with pTMC�10 million (ICSI candidates) and
�45% in men with pTMC�10 million (IUI candidates).

pTMC
(million) # Patients PR Cost/pregnancy

ART cost/
pregnancy

0–1.5 132 16.5% $28,286 $33,333
1.5–5 62 30.6% $14,684 $33,333
5–10 58 36.2% $12,429 $33,333
10–20 68 39.7% $11,333 $9,000
20–40 60 58.3% $7,714 $9,000
�40 65 61.5% $7,313 $9,000
Overall 445 36.6% $12,285 $20,627

Conclusions: With this approach to cost modelling, varicocelectomy is
generally more cost-effective than ART. However, in analyses based on
pTMC, ART may be the preferred treatment in men with pTMC between
10-20 million. These data serve to better inform clinicians and patients
about resource utilization with varicocele-associated infertility.

Monday, October 22, 2001
3:45 P.M.

O-108

Duration of obstructive interval negatively impacts successful micro-
surgical epididymovasostomy. R. A. Schoor, S. M. Elhanbly, C. S.
Niederberger, L. S. Ross. Univ of Illinois at Chicago, Chicago, IL.
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Objective: Previous studies have determined that increasing obstructive
interval influences the need to perform epididymovasostomy (EV) versus
vasovasostomy (VV) when performing vasal reconstruction. Since patency
rates are in general higher for VV compared to EV, it has been difficult to
determine the affect of obstructive interval alone on EV patency outcomes.
In the present study, we describe our experience with long-obstructive-
interval (OI) azoospermia patients who underwent EV at our institution.

Design: Retrospective medical record review.
Materials/Methods: Medical records from obstructive azoospermia (OA)

patients who underwent unilateral or bilateral epididymovasostomy were
reviewed. Enrollment criteria included presence of a reconstructable ob-
structing lesion, demonstration of intra-operative sperm in epididymal fluid,
and adequate post-operative follow-up data (12 months or motile sperm in
ejaculate� 12 months post-operatively). All anastomosis were performed
microsurgically by 2 surgeons. For the purpose of analyses, patients were
placed into short OI (� � 15 years) or long OI (15 years) categories.
Success was defined as presence of motile sperm in the post-operative
ejeaculate.

Results: Over the 5-year study period, 62 men had microsurgical vasal
reconstruction, of which 34 underwent EV. Patients (n� 12) without motile
sperm in the post-operative ejaculate who were lost to follow-up prior to 12
months were not included in the analyses. Adequate follow-up data was thus
available for 22 patients. 10 patients had a short OI and 12 had long OI. For
the 12 patients with long OI, 4 had acquired obstructions (post-vasectomy,
infection, trauma) averaging 21.5 years while 8 had congenital obstructions.
Patency rate for the short OI group was 70%, compared to 25% for the long
OI group (p� .01). The only successful cases in the long OI group occurred
in the congenital obstructions.

Conclusions: Belker et. al. (J Urol 1991) reported that as the obstructive
duration increase, patency rates decrease due to an increased incidence of
secondary epididymal obstruction. While other investigators have reported
this, in most of these studies, EV patency outcomes were not adversely
affected by increasing obstructive interval. In the present investigation, we
report that duration of obstruction may negatively influence EV outcomes,
especially in acquired obstructions. Therefore, we routinely perform TESE
with sperm cryopreservation in this patient population as insurance against
a significant failure potential.

Monday, October 22, 2001
4:00 P.M.

O-109

Hints on DAZ protein function: interaction with a zinc-finger protein,
DZIP. F. Moore, J. Jaruzelska, M. Castillo, P. J. Turek, R. A. Reijo Pera.
Univ of CA, San Francisco, San Francisco, CA.

Objective: Deletions of the DAZ gene cluster on the Y-chromosome are
a common molecularly defined cause of male infertility. Regarding the
function of the DAZ protein product, it is clearly only expressed in testis and
it encodes a protein with an RNA binding domain. To further understand the
functional role of the DAZ protein, we sought to identify and characterize
any interacting proteins within male germ cells.

Design: Use the DAZ protein as “bait” in the yeast two-hybrid system and
screen a testis cDNA library for interacting partners.

Materials/Methods: The DAZ protein was fused to the DNA-binding
domain of the GAL4 transcription factor and screened for interactions with
a testis cDNA library fused to the activation domain of the GAL4 transcrip-
tion factor. A testis-specific zinc-finger gene was isolated from this screen
and further characterized by Northern analysis, immunolocalization, co-
immunoprecipitation and deletions analysis. It has been termed DZIP (DAZ
Interacting Protein) and is under further study.

Results: Northern analysis of the DZIP gene identified 2 transcripts
expressed predominantly in testis. Antibodies that recognize the DZIP
protein were generated and used to characterize the localization of DZIP
protein in human and mouse testis. Localization results show that DZIP
localizes to the same compartments as the DAZ protein: spermatogonia and
spermatocytes. Co-immunoprecipitation was used to verify DZIP interac-
tion with DAZ protein in vitro, and deletion analysis identified the C-
terminus of the DAZ protein as the interacting region.

Conclusions: DZIP is a new candidate gene with a potential role in male
germ cell development. The DZIP protein interacts with the DAZ protein, a

well established infertility gene. In addition, the DZIP protein localizes to
the same compartments as the DAZ protein during germ cell maturation.

Supported By: NIH/NICHD R01 HD37095-01A1 (RRP).

Monday, October 22, 2001
4:15 P.M.

SMRU Prize Paper
O-110

Partial deletions of the deleted in azoospermia (DAZ) genes in sub- and
infertile men. J. W. de Vries, M. J. Hoffer, S. Repping, J. Hoovers, N.
Leschot, F. Van Der Veen. Ctr for Reproductive Medicine, Dept of Ob-
stetrics and Gynecology, Acad Medical Ctr, Amsterdam, Netherlands; Dept
of Clin Genetics, Acad Medical Ctr, Amsterdam, Netherlands.

Objective: The role of the AZFc region on the human Y-chromosome in
male infertility has been well established. PCR based deletion screening of
this region is currently being performed as part of standard fertility work-up
in the case of male factor subfertility in many centers around the world. The
region contains several genes of which theDAZ gene is the one best studied.
The DAZ gene is present in four nearly identical copies, divided over two
clusters with two genes each. All AZFc deletions described to date are
deletions that involve all fourDAZ genes. The objective of our study was to
investigate whether partial deletions of the AZFc region, i.e. deletions not
encompassing all fourDAZ genes, could be detected in a group of sub- and
infertile men by the use of gene-specific PCR assays and Fluorescent in situ
hybridization (FISH).

Design: Prospective study.
Materials/Methods: We examined one hundred and thirty-nine consecu-

tive patients, all diagnosed with male sub- or infertility, for the presence of
the fourDAZ genes. The separate genes were detected by PCR - digestion
assays of single nucleotide variances, called Sequence Family Variants
(SFV’s) and by Fluorescent in situ hybridization (FISH) withDAZ gene
specific probes on interphase nuclei and extended chromatin fibers.

Results: In one hundred twenty-nine patients we detected all four genes
by SFV-PCR and FISH analysis in two complete clusters, as expected. We
found four patients with a deletion of all four copies, and six patients with
only one cluster. Of the six patients with only one cluster, one also had an
AZFb deletion indicating a possible overlap between these two deletion
intervals. In the remaining five patients, two had a deletion of the proximal
DAZ gene cluster, similar to the patient with the AZFb deletion, and three
missed the distal cluster. Semen analysis showed a less severe phenotype for
the patients with a deletion of only oneDAZ gene cluster as compared with
the patients missing both clusters, indicating a gene dosage effect. Further-
more, a more severe phenotype was found in patients with a deletion of the
proximal DAZ gene cluster as compared to patients with a deletion of the
distal cluster, suggesting possible different functions of the separateDAZ
genes.

Conclusions: Six patients with a partial deletion of the AZFc region
leaving only oneDAZ gene cluster intact were found, and would not have
been detected by PCR with conventional markers. Furthermore, a gene
dosage effect of theDAZ genes is suggested.

THE SOCIETY OF REPRODUCTIVE SURGEONS

Monday, October 22, 2001
2:00 P.M.

SRS Prize Paper
O-111

Intact sheep ovary cryopreservation and transplantation. A. Revel, A.
Elami, A. Bor, S. Yavin, Y. Natan, A. Arav. Hadassah Univ Hosp, Jerusa-
lem, Israel; Animal science, Volcani Ctr, POB 6 Bet-Dagan, Israel; Animal
science, Volcani Ctr, Rehovot, Israel.

Objective: Premature ovarian failure is a common complication of cancer
patients treated by aggressive chemotherapy and radiotherapy. Cryopreser-
vation of ovarian cortex slices, is proposed as a means of preserving future
fertility. Currently however no pregnancy has been obtained, using frozen-
thawed human ovarian cortex. One major obstacle is the ischemic damage
post transplantation which results in loss of the majority of follicles.
Xenotransplantation of human and animal ovarian cortex in immunosup-
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pressed mice, has shown follicular loss and short term function of the graft
due to ischemic damage. The purpose of this study is to develop a unique
slow freezing technique that is suitable for whole organ cryopreservation.
This would enable cryopreservation and vascular transplantation of an intact
ovary.

Design: Adult sheep oophorectomy with its blood vessels was performed.
A slow freezing apparatus designed for whole ovary freezing was devel-
oped. Evaluation consists of granulosa cells (GC) viability staining and
in-vitro fertilization of the retrieved oocytes. Retransplantation of the fro-
zen-thawed ovary with reanastomosis of blood vessels was performed.
Assessment of ovulation could be successfully performed by repeated
laparoscopy. Next step consists of mating the sheep and obtaining a preg-
nancy.

Materials/Methods: Institutional ethics approval was obtained. Eleven
months old sheep underwent laparotomy under general anaesthesia. The
ovaries were exposed with their vascular supply. Bilateral oophorectomy
with vascular pedicles was performed. The ovarian artery was catheterized
and cardioplegia solution was injected to perfuse the ovary. Then, a cryo-
protectant solution consisting of UW solution containing 10% of DMSO
was transfused for 5 minutes. In the preliminary experiment one ovary
underwent slow freezing and the contralateral ovary served as a control.
Slow freezing using IMT freezing device was performed as follows:the
ovary was loaded into a 16 mm glass tube and seeding performed at�3°C
or �6°C, then slow freezing at 0.1°C/min. to�7°C or �14°C. Thawing
was performed at 90°C for 15 sec. followed by 38°C for 1 min. Oocytes and
GC were retrieved from both ovaries, and oocytes were cultured and
matured using in-vitro-maturation protocol. Following maturation, the oo-
cytes were activated and grown to the blastocyst stage. In the next experi-
ment, reanastomosis of the whole slow-frozen and thawed ovary was
performed.

Results: Oophorectomy with catheterization and resection of the ovarian
artery and vein is feasible. Ovarian slow-freezing to�7°C or�14°C celsius
could be performed over 55 minutes. Granulosa cells viability was 85% and
56% in the frozen whole ovary after freezing to�7°C and�14°C, respec-
tively. We have retrieved 17 and 19 oocytes from the frozen whole ovary
and the control ovary respectively. From the frozen whole ovary, 2/17
(12%) oocytes have reached the morula-blastocyst stage after in-vitro mat-
uration and chemical activation. These results were lower than the results
obtained from control ovary; 12/16 (75%). Additional data pertaining to
ovulation and pregnancy of the transplanted frozen-thawed whole ovary will
be presented at the meeting

Conclusions: We have shown that vascular perfusion of the ovarian artery
and slow freezing using a unique freezing apparatus enables preservation of
the intact ovary and restoration of female fertility.

Supported By: IMT LTD, Israel.

Monday, October 22, 2001
2:15 P.M.

O-112

Novel surgical technique for ovarian autotransplantation. E. Jeremias,
M. A. Bedaiwy, R. Gurunluoglu, C. V. Biscotti, M. Siemionow, T. Falcone.
The Cleveland Clinic Foundation, Cleveland, OH.

Objective: Ovarian autotransplantation may become an option for women
facing premature ovarian failure. Currently, ovarian tissue banking com-
prises the cryopreservation and autografting of small, devascularized ovar-
ian cortex pieces. Until revascularized, the graft is exposed to ischemic
injury. A vascular anastomosis, leading to immediate revascularization of
the ovarian transplant, may result in an improved outcome. This requires
cryopreservation and transplantation of a larger ovarian section or of the
entire organ with a vascular pedicle. The objective of this pilot study was to
test a novel autotransplantation technique, transplanting an entire ovary with
anastomosis of the ovarian vascular pedicle to the lower epigastric vessels,
in a sheep model.

Design: Chronic survival study.
Materials/Methods: Laparoscopic bilateral oophorectomy was performed

in four adult, non-pregnant ewes. Subsequently the right ovary was reim-
planted into the abdominal wall by microsurgical end-to-end-anastomosis of
the ovarian to the inferior epigastric vessels. Each anastomosis required 8 -
10 interrupted sutures (9-0 prolene). The ovary was fixed between bundles

of the rectus muscle. After the removal of the clamps the anastomosis site
was inspected and blood flow was documented for twenty minutes. The
transplant was removed and evaluated after seven days. Outcome measures
were serum estradiol (E2), serum FSH and histology.

Results: Immediate success was documented in all cases, demonstrating
the technical feasibility of the surgery. The warm ischemia time interval
(time between oophorectomy and completed anastomosis) averaged 3.02�
0.99 hours. All transplants displayed at least a 1 mmsurface rim of viable
tissue, sufficient for the resumption of E2 production, as serum E2 levels did
not change significantly after transplantation (111.0� 10.8 vs. 147.8�
65.8, p� 0.27). Pre operative FSH values were lower than after transplan-
tation (139.0� 108.7 vs. 540.3� 449.4, p� 0.07). Histology revealed a
decrease of primordial follicle number and an increase in areas of necrosis
after transplantation (0.0� 0.0 vs. 2.3� 1.5, p� 0.02). Long term patency
of the anastomosis could be demonstrated in one transplant one week post
operative. Inspection revealed a viable ovary without any sign of necrosis,
correlating with a normal FSH level. Seven follicles measuring 3 –7 mm
were identified and follicular fluid obtained.

Conclusions: We demonstrated that ovarian autotransplantation with
anastomosis of the ovarian to the lower epigastric vessels is technically
feasible. If long term patency of the anastomosis is achieved, this procedure
can be performed without any significant injury to the ovary. Ovarian
autotransplantation with anastomosis to the lower epigastric vessels has the
potential to be superior to current protocols for ovarian tissue banking.

Supported By: Minimally Invasive Surgery Center, Cleveland Clinic
Foundation.
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O-113

Randomized clinical trial of laparoscopic electrocoagulation of the
ovaries versus recombinant FSH for ovulation induction in subfertility
associated with polycystic ovary syndrome. N. Bayram, M. v. Wely, P.
Bossuyt, F. v. Veen. Acad Medical Ctr, Amsterdam, NH, Netherlands.

Objective: To compare the effectiveness of laparoscopic electrocoagula-
tion of the ovaries (LEO) with recombinant follicle stimulating hormone
(rFSH) in clomiphene citrate (CC) resistant women with polycystic ovary
syndrome (PCOS).

Design: Multicenter randomized clinical trial.
Materials/Methods: A total of 168 CC-resistant women with PCOS were

randomly allocated to receive either LEO or rFSH. CC was given if
anovulation persisted within eight weeks following LEO or if anovulation
reoccurred during follow-up. Women who remained CC-resistant received
rFSH. rFSH was given until six ovulatory cycles were reached within one
year. Primary outcome was ongoing pregnancy rate, compared using sur-
vival analysis. All analyses were performed on an intention to treat basis.

Results: 83 women were allocated to LEO and 85 women to recombinant
FSH (rFSH) treatment. Of the cycles after LEO 63% were ovulatory
compared to 64% ovulatory cycles after rFSH. Cumulative ongoing preg-
nancy rate at 6 months was 37% after LEO and 68% after rFSH (RR 0,54,
95% CI: 0,39-0,76). Administration of CC increased the pregnancy rate in
the LEO group to 55% at 9 months (RR 0,81, 95% CI: 0,63-1,05) and
subsequent administration of rFSH increased the pregnancy rate to 74% at
12 months (RR 1,08, 95% CI: 0,89-1,33). LEO did not result in any
complications. In women treated with rFSH no OHSS was observed. Up to
now rFSH treatment resulted in four multiple pregnancies. Follow-up is not
yet complete. The final results will be presented at the conference.

Conclusions: LEO and rFSH resulted in comparable ovulation rates but
the ongoing pregnancy rate was significantly higher in patients allocated to
rFSH treatment. After administration of CC the difference was no longer
significant, at the expense of time to pregnancy. In women that did not
respond successfully to either LEO or CC, rFSH treatment was highly
effective. We therefore recommend treating these women with gonadotro-
phins first, before moving on to IVF.

Supported By: Grant OG 97/007 from the Dutch Health Insurance Funds
Council, Amstelveen, The Netherlands.
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O-114

Laparoscopic electrocoagulation versus treatment with gonadotro-
phins: impact on patients’ health-related quality of life. M. v. Wely, N.
Bayram, P. Bossuyt, F. v. Veen. Acad Medical Ctr, Amsterdam, NH,
Netherlands.

Objective: To compare patients’ health-related quality of life after lapa-
roscopic electrocoagulation versus treatment with gonadotrophins for ovu-
lation induction in women with polycystic ovary syndrome.

Design: Multicenter open-label randomized clinical trial.
Materials/Methods: From February 1998 to August 2000, a multicenter

clinical trial was performed in which clomiphene citrate (CC) resistant
women with PCOS were randomly assigned to receive either laparoscopic
electrocoagulation of the ovaries, followed by clomiphene citrate when no
ovulation occurred, or therapy with recombinant FSH (rFSH). Women who
participated in the randomized clinical trial with sufficient Dutch or English
language skills to complete questionnaires were eligible for health related
quality of life measurement. All women underwent diagnostic laparoscopy
prior to randomization. We assessed health-related quality of life (HRQoL)
with three standard self-administered questionnaires with established valid-
ity and reliability: the Short Form 36 (SF36), Rotterdam Symptom Checklist
(RSCL) and Center for Epidemiological Studies Depression Scale (CES-D).
Assessments were performed before randomization, at 2, 12 and 24 weeks
after randomization. The health-related quality of life was analyzed on an
intention to treat (ITT) basis.

Results: A total of 168 women were randomized, of which 152 women
completed at least two sets of HRQoL questionnaires: 78 of these women
had been allocated to LEO, 74 to rFSH treatment. The ITT analysis found
no difference between the treatment groups on any of the scales at any point
of follow-up. Two weeks after laparoscopy, women in both groups reported
significantly more limitations in physical functioning, pain and social func-
tioning as compared to baseline. At 12 and 24 weeks these limitations had
disappeared, suggesting that this effect was entirely due to the laparoscopy.
Limiting the analysis to women without an ongoing pregnancy revealed no
changes from baseline in HRQoL in women treated with LEO, nor in
women that received CC when anovulation persisted after LEO. In women
treated with rFSH more depressive symptoms and more limitations in
role-functioning and mental health were reported at two weeks as compared
to their baseline values. These differences remained during rFSH treatment,
at 12 and 24 weeks after laparoscopy. As follow-up is ongoing, more
detailed results will be presented at the conference.

Conclusions: Overall, the HRQoL was not affected in the different
treatment groups. In women still under treatment, rFSH appears to be
significantly more burdensome for women’s HRQoL than LEO, with or
without CC. When these women become pregnant this effect vanishes.

Supported By: Grant OG 97/007 from the Dutch Health Insurance Funds
Council, Amstelveen, the Netherlands.
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3:00 P.M.

O-115

Testicular microdissection for non-obstructive azoospermia: histopa-
thology, sperm retrieval rates and complications comparing transverse
and longitudinal sperm mapping techniques. D. Shin, S. C. Honig. Yale
Univ Sch of Medicine, New Haven, CT; Urology Ctr and Univ of Con-
necticut, New Haven, CT.

Objective: To determine the value of sampling the testis in a longitudinal
vs. transverse surgical approach for the purpose of evaluation of histology,
sperm retrieval and complication rates.

Design: Prospective, controlled study in a tertiary care male reproduction
practice.

Materials/Methods: Patients with non obstructive azoospermia are poten-
tial candidates for testis sperm extraction (TESE) and ICSI. Several studies
suggest a higher success rate in sperm retrieval using the microdissection
technique. However, using the techniques described, only a small “mid”
portion of the testis is examined and the other upper and lower pole

“lobules” are not usually examined. We hypothesized that evaluation of
upper and lower areas of the testis using a longitudinal approach might be
valuable. Patients underwent combined TESE and testis biopsy for non
obstructive azoospermia. All patients had no clinical or pathologic evidence
of obstruction. Open TESE was performed bilaterally either under local
anesthesia alone or with IV sedation. No patient had a history of unilateral
injury or insults that might affect results. Patients served as their own
controls as one testis underwent a “transverse” TESE and the other a
“longitudinal” TESE. The same surgeon performed all TESE operations.

Results: All patients had equal sized testes. Clinical diagnoses included
Klinefelter’s syndrome and idiopathic. Histology, sperm retrieval and com-
plications were recorded on all patients. The histologic pattern was Sertoli
cell only (80%) and hypospermatogenesis/mostly Sertoli cell (20%). Over-
all, 10 biopsies were performed. Sperm were retrieved from 20% of the
patients. The sperm retrieval rate was 0% in “transverse” TESE and 20% in
“longitudinal” TESE. Histological diagnosis was the same in both trans-
verse and longitudinal TESE in all patients. No complications were seen in
the transverse group, but one scrotal hematocele occurred in the longitudinal
group that resolved spontaneously.

Conclusions: Preliminary data suggest that transverse and longitudinal
incisional TESE can be performed safely. There were slight differences in
sperm retrieval rates despite similar histologic patterns using these varying
surgical techniques. Larger number of patients are required to determine if
this technique has value for increasing sperm retrieval rates in non obstruc-
tive azoospermia.

ENDOMETRIOSIS

Tuesday, October 23, 2001
2:00 P.M.

O-116

Angiogenesis extent and expression of matrix metalloproteinase-2 and
-9 in ovarian endometriomata. G. Loverro, F. Lorusso, R. Depalo, L.
Mei, A. Vacca, L. Selvaggi. Dept of Obstetrics and Gynecology—Univ of
Bari, Bari, Italy; Dept of Biomed Science and Human Oncology—Univ of
Bari, Bari, Italy.

Objective: Angiogenesis and matrix metalloproteinases (MMPs) expres-
sion play a central role in development of endometriosis. The purpose of the
present study is to study the extent of angiogenesis and MMPs expression
in ovarian endometriomata, which represent the highest grade of the disease.

Design: Molecular and biological studies in human endometriotic tissue.
Materials/Methods: The study has been performed in 44 endometriomata,

removed during laparoscopy by stripping technique. Control group was
represented by 10 normal parous women, submitted during mid-follicular
phase to endometrial biopsy and laparoscopy for infertility. Studies on
MMP-2 and -9 expression were performed by in situ hybridization. Angio-
genesis was examined by counts of microvessels stained by Factor VIII and
CD31 antibodies. The angiogenic capacity of tissues was analyzed by chick
embryo chorioallantoic membrane (CAM) system. The significance of
changes in microvessels number was assessed by Fisher’s test and Kruskal-
Wallis test, corrected by Duncan, Bonferroni and Wilcoxon tests to compare
groups two by two. Correlations were examined by linear regression anal-
ysis.

Results: We described a trend of microvessel counts to increase in
endometriotic tissue (both stage 3 and 4) as a whole compared to control
tissues (p� 0.001). Simultaneously, there was a trend of vessel count to
increase in these tissues together with their higher angiogenic capacity in the
CAM. Moreover, we observed a significant increase in the frequency of
MMP-2 expression (p� 0.001), MMP-9 expression (p� 0.01) and their
co-expression (p� 0.05) over control tissues. In all ovarian endometri-
omata, MMP-2 was detected in endothelial cells and fibroblasts, whereas
MMP-9 was found in a subset of macrophages (evidenced by CD68 stain-
ing). In addition, CD31 was more effective than factor VIII in highlighting
more immature vessels, thus implying its pivotal role as a prognostic marker
in endometriosis.

Conclusions: Our data shows that angiogenesis extent, evaluated as
microvessel number, and the expression of mRNA for MMP-2 and –9 by
ectopic endometrial cells increase in ovarian endometriomata. Since
MMP-2 and –9 are also expressed by host stromal cells (microvascular
endothelial cells, fibroblasts and macrophages), this suggests that endome-
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triosis gives increased proteolytic and angiogenic activity, therefore there
are more opportunities for ovarian endometriomata cells to enter the circu-
lation and spread systemically.

Tuesday, October 23, 2001
2:15 P.M.

O-117

Regulation of aromatase P450 promoter (II) activity in endometriotic
stromal cells by CCAAT/enhancer binding proteins (C/EBPs). S. Yang,
Z. Fang, J. Zhou, B. Gurates, M. Tamara, S. E. Bulun. Div of Reproductive
Endocrinology and Infertility Dept of Obstetrics and Gynecology, Univ of
Illinois at Chicago, USA, Chicago, IL.

Objective: Aromatase P450 (P450arom), the key enzyme in the biosyn-
thesis of estrogen, is expressed aberrantly in endometriosis tissue. In human
ectopic endometriotic stromal cells, markedly high levels of P450arom
mRNA and activity are present and can be vigorously stimulated by dibu-
tyryl (Bt2) cAMP or PGE2 to give rise to physiologically significant
estrogen biosynthesis. On the other hand, eutopic endometrial tissue or
stomal cells lack P450arom expression. We sought to determine herein the
molecular basis for the presence of P450arom expression in endometriosis
and its absence in eutopic endometrium.

Design: The in vivo activation of P450arom promoter II is responsible for
aberrant P450arom expression in endometriosis. Thus we investigate cis-
acting elements and transactivating factors, which regulate promoter II
differentially in endometriotic and eutopic endometrial cells in primary
culture.

Materials/Methods: Transient transfection of deletion mutants of pro-
moter II to stromal cells, site-directed mutagenesis and electrophoretic
mobility shift assay (EMSA) were used.

Results: We previously reported that the�517 bp flanking region con-
ferred the cAMP response up to 13 fold. In the current study, we mutated 5
cis-acting elements in this region to understand their roles in aromatase
expression in endometriosis. Mutations of the�136/�124 bp SF-1 binding
site or the�211/�203 bp cAMP response element (CRE) completely
abolished promoter II activity. Most importantly, we identified a novel and
critical C/EBP (�317/�304 bp) site, since mutation of this site also com-
pletely abolished promoter II activity. Ectopic expression of C/EBP� sig-
nificantly increased promoter II activity in untreated endometriotic cells but
not in cAMP-treated cells, whereas ectopic expression of C/EBP� or
C/EBP� abolished promoter II activity in both treated and untreated endo-
metriotic stromal cells. Nuclear proteins isolated from endometriotic stro-
mal cells vs. eutopic endometrial cells showed strikingly different patterns
of binding activity to this�317/�304 bp promoter II regulatory region. The
probe containing the�317/�304 bp region formed a distinct complex with
nuclear proteins from endometriotic cells that migrated at a much slower
rate compared with the complex formed with nuclear proteins from eutopic
endometrial cells. The DNA-protein complex formed with endometriotic
cell nuclear proteins was only partially supershifted with the addition of
C/EBP� or C/EBP� antibodies, indicating that this complex complex con-
tains additional important factors.

Conclusions: The�317/�304 bp regulatory region in P450arom pro-
moter II is critical and responsible for aromatase expression in endometri-
osis. C/EBP isoforms play an important role in mediating the activity of
promoter II in endometriotic stromal cells. Binding of C/EBP isoforms to
this site may be important in the activation or inhibition of aromatase
expression in endometriosis and eutopic endometrium.

Supported By: (Supported by NIH grant HD38691).

Tuesday, October 23, 2001
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O-118

Evaluation of chromosome 17 aneuploidy and p53 loss in endometriosis
by fluorescence in situ hybridization (FISH). F. Z. Bischoff, M. J. Heard,
D. X. Dang, S. A. Carson, J. E. Buster, J. Simpson. Baylor Coll of
Medicine, Houston, TX.

Objective: Genetic predisposition to endometriosis has been established,
however, the gene(s) and mechanisms involved remain unknown. Although

endometriosis is considered a benign disease it displays features of cancer,
including multi-step progression toward malignancy. In addition, certain
types of ovarian cancer, namely endometrioid and clear cell carcinomas,
have been recognized to be associated with endometriosis in some cases.
Given that somatic DNA alterations involving chromosome 17 and p53
tumor suppressor gene occur frequently in these types of cancers, we wanted
to determine if similar somatic alterations occur in endometriosis.

Design: To directly examine individual cells from matched normal and
endometriotic tissue for chromosome 17 aneuploidy and p53 deletions.

Materials/Methods: Under IRB approval, we obtained surgical tissue
specimens from 16 women undergoing extirpation of advanced stage dis-
ease. Each tissue specimen was carefully examined and micro-dissected for
separation of normal and affected tissue areas. Tissue touch preparations
onto slides were then made for fluorescent in situ hybridization (FISH).
FISH using fluorophore-labeled probes specific for p53 locus (17p13.1) and
chromosome 17 alpha-satellite centromere region was employed. Approx-
imately 250 nuclei were scored in each case. Nuclei were scored for
presence of zero, one, two or three signals for each probe. The distribution
of signals in each cell analyzed was recorded. Whole chromosome loss was
assessed by detection of only one signal for each the p53 and centromere
probe. Cells with p53 loss were identified when two signals for the centro-
mere and only one signal for p53 was seen.

Results: Overall, a significantly greater frequency of cells containing
chromosome 17 (centromere and p53) abnormalities was observed in en-
dometriotic (mean 35-80%) as compared to normal (3-5%) tissue. Among
the abnormal cells, 17-85% were mononosomic for chromosome 17. Re-
maining abnormal cells were primarily deleted for one or both copies of the
p53 locus.

Conclusions: Our results provide direct evidence that chromosome 17
abnormalities are frequent in cells derived from endometriotic lesions. That
chromosome 17 loss and p53 deletions occur suggests a possible role of
tumor suppressor gene(s) in the pathogenesis of this disease. Heterogeneity
within specimens further suggests genomic instability and loss of cell cycle
control.

Supported By: Endometriosis Association (FZB).

Tuesday, October 23, 2001
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O-119

Steroidogenesis-inducing protein (SIP) stimulates endometrial matrix
metalloproteinase-3 (MMP-3) expression and antagonizes progester-
one-mediated suppression of this enzyme. K. Bruner-Tran, S. Khan, E.
Eisenberg, K. Osteen. Vanderbilt Univ, Nashville, TN; Texas Tech Univ,
Lubbock, TX.

Objective: The regulation of ectopic cell growth and tissue invasion
during establishment of endometriosis is complex and poorly understood.
Although endometriosis is largely dependent on steroid action, a recently
identified ovarian protein may also play a role in this disease. SIP, isolated
from human follicular fluid, stimulates mitochondrial conversion of choles-
terol to pregnenelone and is a potent stimulator of cell proliferation and
DNA synthesis. The release of SIP into the peritoneal environment at
ovulation could play an important role(s) in enhancing ectopic endometrial
growth. In the current study, we investigated the ability of SIP to stimulate
expression of MMP-3, a stromal-specific enzyme implicated in numerous
invasive diseases, including endometriosis. We have also determined the
effect of SIP on MMP-3 regulation relative to estradiol (E), progesterone (P)
and interleukin-1� (IL-1�), an inflammatory cytokine associated with MMP
expression and endometriosis.

Design: Endometrial stromal cells were isolated from proliferative phase
(days 10-12) biopsies from normal women with no history of endometriosis
or uterine dysfunction. Cells were isolated by established methods and
maintained in monolayers on Type-1 collagen in DMEM/F-12 media with
3% serum, steroids, IL-1� or SIP.

Materials/Methods: SIP has homology with p205, a protein isolated from
human synovial fluid. Using anti-p205 antibody coupled sepharose beads
and an immunoaffinity column, SIP was extracted from human follicular
fluid from women without endometriosis. Following elution from the col-
umn, the p205 bound fraction was found to contain SIP activity and gave a
single band at 48 kD after SDS-PAGE. Isolated stromal cells were main-
tained in vitro in the presence of E (1 nM) or E plus P (E� 1 nM, P� 500
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nM) for 0-96 hours prior to 24 hr exposure to IL-1� (100 pg/mL) or SIP (50
�g/mL). Conditioned media were analyzed for MMP-3 protein by estab-
lished Western procedures.

Results: Treatment of isolated endometrial stromal cells with E is asso-
ciated with MMP-3 expression while treatment with E and P suppressed
MMP-3. Simultaneous addition of SIP to either steroid treatment resulted in
a significant stimulation of MMP-3 expression. Pretreatment of stromal
cells with the combination of E and P prevented induction of MMP-3 by
IL-1�, but a similar pretreatment of cells with E and P was unable to prevent
MMP-3 stimulation by SIP.

Conclusions: These results indicate that SIP, a follicular fluid protein, can
stimulate the expression of endometrial MMP-3 and, unlike IL-1�, the
stimulatory effects of SIP are not blocked by prior P exposure. Since
endometrial MMP expression has been implicated in the development of
endometriosis, the introduction of SIP into the peritoneal fluid at ovulation
could contribute to a local environment which enhances establishment
and/or progression of endometriosis.

Supported By: Supported through cooperative agreement (U54-HD-
37321) as part of the Specialized Cooperative Centers Program in Repro-
duction Research and by a grant from the Endometriosis Association.
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O-120

Eutopic endometrium from women with endometriosis express a novel
41 kDa protease and elevated stromelysin activity: implications into the
pathophysiology of endometriosis. W. B. Nothnick, V. Montgomery-
Rice, R. Ashwell. Univ of Kansas Medical Ctr, Kansas City, KS.

Objective: Endometriosis is an enigmatic disease whose etiology is
poorly understood. Matrix metalloproteinases (MMPs) have been localized
to endometriotic tissue and are postulated to contribute to the development
and progression of the disease. The mechanisms which lead to this elevated
MMP expression are unclear but may be inherent to the eutopic endome-
trium. The objective of the current study was to determine if eutopic
endometrium from women with endometriosis exhibits greater MMP activ-
ity compared to the endometrium of women without the disease.

Design: Endometrial biopsies from women having laparoscopy-con-
firmed endometriosis or found to be free from visible signs of the disease
were examined for gelatinase and stromelysin activity.

Materials/Methods: Eutopic endometrial samples were obtained during
the menstrual (N� 10), proliferative (N� 9) and secretory stages (N� 14)
of the menstrual cycle from women which had been diagnosed with endo-
metriosis (N� 15) or found to be free of the disease (N� 18). All women
with endometriosis had either Stage I or II disease (rAFS). Controls con-
sisted of women undergoing either diagnostic laparoscopy for pelvic pain or
infertility which were found to be visually free of endometriosis (N� 12).
Additional controls consisted of women undergoing tubal ligation (N� 6).
Matrix metalloproteinase activity was assessed using gelatin and casein
zymography to respectively assess gelatinase and stromelysin activity. Data
were compared across the menstrual cycle within disease group (Control vs.
Endometriosis) by one-way ANOVA and between disease groups within
menstrual cycle stages by planned comparisons.

Results: MMP-2 (gelatinase A) and MMP-9 (gelatinase B) activity was
detected across the menstrual cycle in specimens from women with or
without endometriosis, but showed no significant differences in activity
between groups. In contrast, a gelatin-degrading enzyme of approximately
41 kDa was detected in endometrial samples from women with endometri-
osis which was not detected in samples from control patients. Activity of
this enzyme was significantly (p� 0.001; 3.75-fold higher) greater in
samples obtained from the menstrual stage of the cycle compared to the
other stages of the cycle from women with endometriosis. Faint levels of
casein degrading activity were detected in control samples obtained from
the menstrual stage of the cycle. In comparison, samples obtained from
women with endometriosis during the menstrual stage of the cycle exhibited
significantly greater (p� 0.001) casein-degrading activity. The predomi-
nant band of activity was detected as a single band of 43 kDa which is
consistent with the active form of MMP-3 (stromelysin-1). Casein-degrad-
ing activity was not detected in samples obtained during the proliferative or
secretory stages of the cycle from neither women with or without endome-
triosis.

Conclusions: The endometrium from women with endometriosis express
significantly higher levels of stromelysin activity and also express a 41 kDa
“gelatinase” which may represent a novel uterine protease associated with
endometriosis. These alterations in MMP activity may contribute to the
pathophysiology of the disease as well as contribute to additional uterine
abnormalities associated with endometriosis.

Tuesday, October 23, 2001
3:45 P.M.

O-121

Treatment with the aromatase inhibitor letrozole significantly reduced
the size of ectopic uterine implants. Z. Fang, S. Yang, M. Tamura, B.
Gurates, S. Bulun. Dept of Obstetrics and Gynecology, Univ of Illinois at
Chicago, Chicago, IL.

Objective: Surgically transplanted autologous uterine tissue to the peri-
toneum in rodents has been used as a model to study endometriosis.
Estrogen was found to play an important role in the pathogenesis of
endometriosis. Aromatase P450 (P450arom) is the key enzyme for the
synthesis of estrogen. Significant levels of P450arom mRNA, protein and
enzyme activity have been demonstrated in endometriotic tissue. Moreover,
an unusually severe case of persistent postmenopausal endometriosis re-
solved after treatment with an aromatase inhibitor. The objective of this
study is to determine the effects of an aromatase inhibitor on the growth of
ectopic and eutopic uterine tissues in mice.

Design: The size (volume) of ectopic and eutopic uterine tissues in
genetically wild type (WT) mice were compared between the groups sub-
jected to treatments with estrogen or the aromatase enzyme inhibitor letro-
zole. Mice with genetically disrupted P450arom gene (ArKO) were used as
controls. ANOVA and student’s t-test were used for statistical analyses.

Materials/Methods: Three pieces of left uterine tissue each measuring
2 � 2 � 2 mm were sutured in direct apposition to the peritoneum with
endometrial surface facing the lumen of the abdominal cavity. Endometri-
osis was induced surgically in five groups of mice: 1-WT mice treated with
letrozole (n� 8); 2-WT mice treated with conjugated estrogens (E) (n� 8);
3-untreated WT mice (n� 8); 4-untreated ArKO mice (n� 8); 5-ArKO
mice treated with E. In groups 2 and 5, we administrated 10�g of E
intraperitoneally (IP) every other day for two months following transplan-
tation. Starting from one month after the transplantation of uterine tissue to
the peritoneum, letrozole (20�g) was administered IP every other day for
the following month in group 1. All mice were euthanized at the end the
two-month period.

Results: The size of ectopic lesions in E-treated WT and ArKO mice were
significantly larger than those of corresponding untreated controls (P values
�0.0001 and�0.0001, respectively). Additionally, lesions in E-treated and
untreated ArKO mice were markedly smaller compared with E-treated and
untreated WT mice (P values�0.0001 and�0.0001, respectively). Ectopic
uterine tissues in letrozole-treated WT mice were significantly smaller than
those in untreated WT mice (p� 0.005). Finally, treatment with letrozole
did not alter the size of the eutopic uterine tissue significantly in WT mice.

Conclusions: 1) Aromatase activity is necessary for the growth of ectopic
uterine tissue. 2) The aromatase inhibitor letrozole affects the growth of
ectopic and eutopic uterine tissues differentially in that ectopic but not
eutopic tissues are sensitive to antiproliferative effects of letrozole. This is
consistent with our previous findings showing that estrogen is a more
effective mitogen for ectopic uterine tissue compared with eutopic uterine
tissue.

Supported By: Supported by the NIH grant HD38691.
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Does oxidative DNA damage play a role in mediating the pathopysiol-
ogy of endometriosis related infertility? K. Polgar, T. Mukherjee, C.
McCaffrey, H. Wei, J. Gordon, A. B. Copperman. Mount Sinai Sch of
Medicine, New York, NY; New York Univ, New York, NY.

Objective: To measure oxidative DNA damage in human granulosa cells
and investigate any potential correlation with endometriosis- related infer-
tility.
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Design: The role of oxidative stress in aging and declining fertility has
been recently evaluated. Reactive oxygen species (ROS) are known prod-
ucts of oxidative metabolism and are continuously generated in vivo. The
most frequent oxidative modification of DNA is transformation of
guanosine to 8-hydroxy-2� deoxyguanosine (8-OHdG), leading to use of
8-OHdG as a noninvasive quantitative biomarker of oxidative DNA dam-
age. We propose that inflammation related to endometriosis may causes
infertility via a direct effect on oocyte quality related to ROS.

Materials/Methods: Granulosa cells were obtained during IVF cycles
from 12 women diagnosed with endometriosis and 12 age matched controls.
Samples were processed using Isolate (Sigma) density gradient centrifuga-
tion. DNA was isolated through ethanol precipitation, digested with nucle-
ases. 8-OHdG was measured by high performance liquid chromatography
(HPLC) with electrochemical detection. Nonparametric tests were used for
comparing 8-OHdG levels (Mann-Whitney test for two categories, Kruskal-
Wallis test for multiples) with Bonferroni correction.

Results: There was a significant increase in 8-OHdG levels in endome-
triosis patients (n� 12, Mean 26361.9� 19895.7 SD) compared to
age-matched controls with male factor infertility (n� 12, Mean 469.4�
700.1 SD) (P� 0.001). Additional comparisons of 8-OHdG levels between
diagnostic populations, using the Mann-Whitney test evaluated with an
alpha of .007 (Bonferroni correction), indicated that patients with endome-
triosis had 8-OHdG levels significantly higher (Median 2721.3, range be-
tween 258.4 and 63757.7) than controls (Median 25.05, range between 7.1
and 55.9) (P� .001). These results persisted despite corrections for age
(35.6� 2.8) vs. (36.7� 2.7) number of ampules required for stimulation
(24.0 � 9.0) vs. (29.3� 12.7) and number of oocytes retrieved (10.23�
4.5) vs. (10.53� 2.9).

Conclusions: Our findings indicate that granulosa cells exhibit higher
levels of 8-OHdG in patients with endometriosis than in controls. We
propose that oxidative damage to RBCs, apoptotic endometrial cells or
undigested endometrial tissue may signal the recruitment and activation of
mononuclear phagocytes. These activated macrophages generate oxidative
stress, which might lead to a sterile, inflammatory reaction with secretion of
growth factors, cytokines, and chemokines potentially deleterious to suc-
cessful reproduction. Further investigations required to understand the exact
biologic and pathologic significance of oxidative damage to granulosa cell
DNA and the possibility of using 8-OHdG for the assessment of granulosa
cell quality as a predictor of ART success rate and pregnancy outcome.

Supported By: Mount Sinai School of Medicine, Department of Obstetrics
and Gynecology.
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Estradiol fails to down-regulate monocyte chemotactic protein-1
(MCP-1) expression in endometrial cells of women with endometriosis.
A. Arici, M. O. Bahtiyar, E. Seli, L. Senturk. Yale Univ Sch of Medicine,
New Haven, CT.

Objective: MCP-1 is a potent chemoattractant for monocyte/macro-
phages. It is found at elevated levels in the peritoneal environment of
women with endometriosis and induces proliferation of endometrial cells in
culture. We have previously shown that MCP-1 expression is down-regu-
lated by estradiol in normal endometrial stromal cells. Since estrogen levels
are not different among women with or without endometriosis but local
MCP-1 levels are higher in women with endometriosis; we hypothesized
that the regulation of MCP-1 expression by estradiol may be different in
endometrial cells of women with endometriosis.

Design: Northern analysis and ELISA in human endometrial stromal cell
cultures to assess the regulation of MCP-1 expression by estradiol.

Materials/Methods: Endometrial samples were obtained from reproduc-
tive age women (n� 18) undergoing hysterectomy. Diagnoses were as
follows: leiomyomata (n� 7, one of them with endometriosis); endome-
triosis (n � 7, one of them with leiomyoma); pelvic relaxation (n� 2);
cervical intraepithelial neoplasia (n� 1); dermoid cyst (n� 1); pelvic pain
(n � 1). Endometrial stromal cells were cultured in phenol red-free Ham’s
F12:DME medium in the presence of charcoal stripped 10% FBS. The
effect of estradiol (10-8 M) on the expression of MCP-1 mRNA was
assessed by Northern analysis after 8 h of treatment. The expression of
MCP-1 protein was assessed by ELISA after 24 h of treatment.

Results: We grouped the samples according the presence (n� 8) or
absence (n� 10) of endometriosis. Samples were equally distributed
between proliferative and secretory phases among two groups. In 9 out of 10
samples obtained from women without endometriosis estradiol induced
inhibition of MCP-1 expression at both mRNA and protein levels. On the
other hand, in cells that originated from women with endometriosis estradiol
not only failed to down-regulate MCP-1 expression in 5 out 8 samples, but
in three of these samples up-regulated MCP-1 expression. The difference
between these two diagnostic groups in their response to estradiol was
significant by Fisher’s exact t-test (p� 0.05).

Conclusions: We found that estradiol down-regulates MCP-1 in normal
endometrial cells but fails to do so in eutopic endometrial cells of women
with endometriosis, and we suggest that this may be an important step in the
pathogenesis of endometriosis.

Tuesday, October 23, 2001
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O-124

Transcriptional regulation of the CYP1A1 gene by dioxin in eutopic
endometrial and endometriotic stromal cells. B. Gurates, S. Yang, Z.
Fang, M. Tamura, S. Sebastian, S. E. Bulun. Div of Reproductive Endo-
crinology and Infertility, Dept of Obstetrics and Gynecology, Univ of
Illinois at Chicago, Chicago, IL.

Objective: TCDD, also known as dioxin, is the archetype of a family of
related polychlorinated compounds found ubiquitously in the environment.
Exposure of primates to TCDD may enhance the development of endome-
triosis. We recently demonstrated significantly increased expression of a
TCDD target gene, namely CYP1A1 in endometriotic tissue compared with
the eutopic endometrium. We also demonstrated the promoter activity of the
CYP1A1 gene in an endometrial cancer cell line and a benign endometrial
stromal cell line. We hypothesize that P4501A1 enzyme, the product of the
CYP1A1 gene, may promote the development and growth of endometriotic
tissue by either activating procarcinogens or catalyzing conversion of es-
trogens to catechol estrogens. The objective of this study is to define the
distribution of P4501A1 protein in eutopic endometrial and endometriotic
tissues and the transcriptional regulation of the CYP1A1 gene in eutopic
endometrial and endometriotic stromal cells in primary culture.

Design: We used two model systems: 1) paired biopsies of eutopic
endometrium and endometriosis performed simultaneously; 2) eutopic en-
dometrial and endometriotic stromal cells in primary culture.

Materials/Methods: We performed immunohistochemical analysis of
paired samples (n� 7) of eutopic endometrium and endometriosis using an
antibody against P4501A1. We transfected serial deletion mutants of the
CYP1A1 gene promoter fused to the Luciferase reporter gene into eutopic
endometrial and endometriotic stromal cells. Cells were treated with TCDD
(10 nM) for 24 h. HepG2 liver cancer cell line was used as a positive
control.

Results: 1) We localized P4501A1 protein to epithelial, stromal and
endothelial cells in both eutopic endometrial and endometriotic cells. 2)
P4501A1 immunoreactivity in secretory endometrial and endometriotic
samples seemed more intense compared with tissues in the proliferative
phase. 3) The�371/�49 bp region of the CYP1A1 promoter was found to
contain cis-acting elements critical for baseline activity, whereas�1171/
�835 bp region was found to be critical for TCDD-induction in both cell
types.

Conclusions: P4501A1, the product of the CYP1A1 gene is present in
both epithelial and stromal cells of eutopic endometrial and endometriotic
tissues. The induction of the CYP1A1 gene by TCDD is mediated via a
specific regulatory genomic region in both eutopic endometrial and endo-
metriotic stromal cells.

Supported By: NIH grant HD38691.
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Oral contraceptives treatment suppresses proliferation and enhances
apoptosis of eutopic endometrial tissue from patients with endometri-
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osis. G. F. Meresman, L. Auge, R. I. Baran˜ao, E. Lombardi, M. Tesone, C.
Sueldo. Inst de Biologı´a y Medicine Experimental (IBYME)—CONICET,
Buenos Aires, Argentina; Inst de Ginecologı´a y Fertilidad (IFER), Buenos
Aires, Argentina; IBYME-CONICET, Buenos Aires, Argentina; IFER,
Buenos Aires, Argentina.

Objective: In previous studies we found that patients with endometriosis
(EDT) have a significant enhancement of cell proliferation and diminished
apoptosis of eutopic endometrium, and both factors may contribute to its
etiopathogenesis. The purpose of this study was to assess the effect of
combination oral contraceptives (COC) treatment on proliferation, apopto-
sis and its regulation by the expression of Bcl-2 and BAX, of eutopic
endometrial tissue from patients with EDT and control women (C).

Design: Linear study (non-randomized) by endometrial biopsies of pa-
tients undergoing gynecologic surgery and voluntary consenting controls.

Materials/Methods: 11 EDT patients and 9 C had an endometrial biopsy
before and after (11 EDT and 3 C) 30 days of COC. The assessment of cell
proliferation was done by the presence of nuclear protein Ki-67 before and
after COC. In the same biopsies apoptosis were detected by TUNEL assay;
and its regulation, by the expressions of Bcl-2 and Bax, assessed by using
immunohistochemical techniques (Meresman et al.Fertil Steril 2000;74:
760–6). Proliferation was measured as the percentage of Ki-67 positive
cells and the other parameters were quantified as the number of positive
cells/field at 630x magnification.

Results: Before COC, EDT patients had an increased cell proliferation at
the epithelial (EP) and stromal (ST) fractions compared to C (EP: p� 7.9
10�5, ST: p � 7.4 10�6). Simultaneously, a significantly decreased
apoptosis, assessed by TUNEL, in EP (p� 0.002) and in ST (p� 0.0007),
was observed in these patients correlating with an increased Bcl-2 and
decreased BAX expression. After COC we found that, in EDT, patients cell
proliferation was significantly decreased both in EP (p� 0.0002) as in ST
(p � 7.2 10�5) however in this last fraction proliferation remains aug-
mented with respect to C before COC (p� 0.02). At the same time,
apoptosis of EP and ST was significantly augmented (p� 0.018 and p�
0.02 respectively vs. EDT before COC) and particularly in ST was similar
to C before treatment (N.S.). Concurrently, after COC, EDT patients
showed a significant increase in BAX expression and a decrease in Bcl-2
expression. At the same time in C, after COC, there was a significant
increase in ST apoptosis (p�0.05), however no significant changes in cell
proliferation was observed.

Conclusions: According with our results COC significantly diminished
cell proliferation, induced apoptosis and an increased expression of BAX in
eutopic endometrial tissue from EDT patients. This data may have clinical
relevance in the etiopathogenesis and treatment of endometriosis

MALE REPRODUCTION AND UROLOGY
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O-126

Prevention of male infertility—experience with more than 600 young
men with varicocele. D. A. Paduch, J. Niedzielski, E. Fuchs. Div of
Urology, Oregon Health Science Univ, Portland, OR; Dept of Pediatric
Surg, Lodz Univ Sch of Medicine, Lodz, Poland.

Objective: To evaluate the epidemiology, natural history and risk factors
for fertility impairment in adolescents with varicocele using ultrasound (US)
based parameters.

Design: Prospective study based on population screening of 2100 Polish
high school students and patients referred to a tertiary andrology clinic.

Materials/Methods: The clinical data, results of ultrasound examinations
(7.5 MHz, linear probe and continues wave Doppler-CW), and results of
subsequent exams and semen analysis were stored in computer database
designed in early 90’s and maintained until now. US exams were performed
every 6-12 months measuring testicular size, pampiniform plexus vein
diameter, (PPVD), and peak and base venous flow velocity. Forty three
patients had incomplete US measurements and were excluded from US
based analysis. Only sexually mature (Tanner stage IV and V) men were
included.

Results: Of 2100 students screened we found 603 pts with varicocele (497
on the left, 100 bilateral and 6 on the right side only). Mean age of the

patients was 15.7 yrs. Boys with grade III varicocele were on average 1 year
younger than boys with grade I. Complete results of 560 USG exams were
available. Left testicular atrophy was more often seen in boys with grade III
varicocele. This was statistically significant. The left testicular atrophy was
positively correlated with high peak retrograde flow velocity, high base flow
velocity and pampiniform plexus vein diameter (PPVD) over 1.7 mm.
However stepwise factorial analysis supported only stage, age and peak
blood flow volume as factors significant in multifactorial linear model for
left testicular atrophy. Based on 497 measurements of right PPVD in boys
without varicocele the upper 95% of PPVD can be set as 1.7 mm. The
lower-upper limits (5%–95%) of left PPD in boys with varicocele were as
follows: G1: 1.7–1.99, G2: 1.94–2.2, G3: 2.76–3.01 mm. Repeated USG at
6 to 12 months showed persistent left testicular atrophy in 72 nontreated
patients and significant increase in left testicular volume to equal the right
testicle in 221 patients who underwent varicocele repair.

Conclusions: Varicocele can cause left testicular atrophy in adolescents.
The testicular atrophy is time and grade dependent. The clinical grading
based on physical exam alone has excellent correlation with left testicular
atrophy. PPVD above 1.7 mm is diagnostic of varicocele. Repair of vari-
cocele in young males restores left testicular volume and can prevent future
infertility. This is the largest prospective study on adolescent varicocele
with US evaluation and thus allowed us to establish precise cut-off points
and perform advanced statistical analysis of results.

Tuesday, October 23, 2001
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O-127

The effect of varicocele repair on optimized sperm penetration assay.
D. A. Ohl, J. D. McCarthy, T. G. Schuster, L. M. Keller, A. C. Menge, G. D.
Smith. Univ of Michigan, Ann Arbor, MI.

Objective: To determine the effect of varicocele repair on sperm function
as measured by sperm penetration assay (SPA) of hamster oocytes.

Design: Prospective case series examined before and after varicocele
repair.

Materials/Methods: Ninety-one men undergoing varicocele repair pro-
duced semen samples both prior to and� 4 months after varicocele repair.
Optimized hamster oocyte SPA was performed on each sample as described
by Johnson et al. (1984). The percentage of men with a normal pre-operative
SPA was compared to the number with a normal post-operative SPA by the
Chi-square analysis. Pre and post-operative differences in percentage of
oocytes penetrated and penetrations per oocyte were compared with paired
t-test. Assay results and changes were also correlated to pregnancy success
or failure.

Results: Of the 91 men enrolled in the study, only 19 had a normal SPA
(100% oocyte penetration/5 or more penetrations per oocyte) pre-opera-
tively. Post-operatively, 42/91 had a normal SPA (p� 0.0001). Average
oocyte penetration rate was 55� 37% (mean� SD) pre-operatively vs.
74 � 35% after surgery (p� 0.0001). Sperm penetrations per oocyte rose
from 3.6� 5.9 to 6.5� 7.3 after surgery (p� 0.0004). Of the 72 men with
a sub-standard preoperative SPA, 60 saw improvement post-operatively in
either penetrations per oocyte or percentage of oocytes penetrated. In the
group with an abnormal SPA prior to surgery, percentage of oocytes
penetrated rose from 43� 35% to 68� 36% (p� 0.0001, paired t-test), and
penetrations per oocyte rose from 1.0� 1.2 to 5.1� 6.9 (p� 0.0001, paired
t-test). Sixty-one percent of couples with complete follow-up data achieved
a natural pregnancy. Men initiating a natural pregnancy had a significant
increase in oocyte penetration rate (58� 37% to 82� 28%, p� 0.001) and
penetrations per oocyte (3.6� 5.3 to 8.0� 9.1, p� 0.018). Men unable to
produce a pregnancy after surgery did not exhibit significantly increased
oocyte penetration rate (61� 44% to 80� 32%, p�0.05) or penetrations
per oocyte (6.4� 9.7 to 6.3� 6.3, p 0.05). Despite these differences, no
obvious level of pre-operative SPA scores was found that would be predic-
tive of post-operative success.

Conclusions: A high percentage of men with varicocele exhibit abnormal
SPA parameters, which are improved by varicocele repair. These results
suggest that part of the pathophysiology of varicocele-related infertility is
decreased fertilizing capacity. Improvement in sperm function, as opposed
to standard semen analysis parameters, may be a major factor in successful
varicocele repair. However, a pre-operative SPA cannot prospectively dis-
criminate those who would benefit from surgery.

Supported By: Internal funding.
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O-128

Incidence and post-operative outcomes of accidental ligation of the
testicular artery during microsurgical varicocelectomy. P. T. Chan, E. J.
Wright, M. Goldstein. Cornell Institute for Reproductive Medicine and
Dept of Urology, Weill Medical Coll of Cornell Univ, New York, NY.

Objective: Varicocelectomy is the most commonly performed surgical
treatment for male infertility. Microsurgical varicocelectomy enhances the
ability to identify and preserve the testicular artery. The objective of this
study was to determine the incidence of and evaluate the outcomes after
accidental ligation of the testicular artery during microsurgical varicocelec-
tomy.

Design: Retrospective analysis in a tertiary infertility referral center.
Materials/Methods: From 1984 to 2001, 2048 men who had microsurgi-

cal varicocelectomy performed by a single surgeon were evaluated. Acci-
dental artery ligation was confirmed intra-operatively by observation of
pulsatile twitching of the ligated vessel stump under 25� magnification.

Results: Accidental artery ligation was identified in 18 out of 2048 cases
(0.9%). The mean age was 37.8 (30–49) yr. Infertility (89% primary), for
an average duration of 2.2 (0.5–6) yr, was the chief complaint in all cases,
with 11% (2/18) with associated pain. The majority were grade II varico-
celes (67% right and 56% left), while Grade III were found on the left side
in 33% (6/18) of cases. Varicoceles were bilateral in 12/18 (67%) cases.
Pre-operatively, average testis volume was 17 ml, testosterone was 178
(168-505) ng/dL and FSH 20.0 (3.1–72.6) U/L. Azoospermia was found in
28% (5/18) of cases. Median sperm counts was 12 (0–78) million/ml with
43% (22–70%) motility and 41% (1–79%) normal morphology. More than
one arterial structure was identified intra-operatively in all cases. A single
major artery was ligated in 78% (14/18) of left- and 32% (4/12) of right-
sided operation. The median follow-up period was 16.5 (1–120) months. No
post-operative testicular atrophy occurred. Significant improvement in
sperm count was noted in 83% (10/12) of men, including return of motile
sperm to ejaculate in 40% (2/5) of azoospermic cases. Post-operative
testosterone increased significantly in 80% of men by 262 ng/dL. In the 60%
of men who were not on hormonal therapy, 83% (5/6) had a significant
increase in serum testosterone. Pregnancies were achieved naturally in 17%
(2/12) of cases, with IUI in 8% (1/12).

Conclusions: Prior to the use of the operating microscope, the incidence
of accidental testicular artery ligation during varicocelectomy was un-
known. We report a low incidence (0.9%) of unilateral testicular artery
ligation and no instances of bilateral ligation. Preservation of cremasteric
and/or secondary testicular arteries likely contributed to a low incidence of
adverse outcomes. The pregnancy rate in the ligated group (25%) however,
was lower than that reported previously (43%) for the entire cohort. This
may be due to the higher incidence of pre-operative azoospermia in the
ligated cohort. It is possible that the smaller testes usually associated with
azoospermia have smaller testicular arteries that are more prone to acciden-
tal ligation.
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O-129

Characterization of the luxoid mouse: sterility due to spermatogonial
stem cell defects. J. L. Morris, F. W. Buaas, R. E. Braun. Univ of
Washington, Seattle, WA.

Objective: The success of male reproduction depends on the ability of
spermatogonial stem cells to balance two competing pathways: self-renewal
versus differentiation. Disruptions in spermatogonial development lead to
infertility. This study evaluated the sterility of a spontaneous mouse mutant,
luxoid (lu), first described in 1955. Males homozygous forluxoid have
skeletal abnormalities and are infertile. In this study, we characterized the
histological phenotype of theluxoid mutant sterility and initiated gene
identification experiments.

Design: A histological and immunohistochemical characterization of the
male luxoid reproductive phenotype.

Materials/Methods: Heterozygous mutantluxoid mice, obtained from the
Jackson Laboratory, were intercrossed to generate homozygous mutant
males. As the gene which is mutated inluxoid is unknown, micro-satellite
markers were used to define the genetic interval that encompasses the
mutated gene on chromosome 9. These markers were used for genotyping.
Testicular histology was evaluated at several time points. Homozygous
mutants and heterozygous controls were sacrificed at 4, 5, 8, 24, and 32
weeks. Heamatoxylin and eosin (H/E) sections of testes were evaluated for
spermatogenesis. Immunohistochemistry was performed on testes sections
to identify the presence of germ cell nuclear antigen (GCNA 1), an antigen
present in spermatogonia and spermatocyte nuclei. Sections were analyzed
for the presence or absence of staining in mutant and heterozygous males.
Spontaneous recombinants and their backcross progeny were evaluated with
micro-satellite markers. Chi-square statistical analysis was used when ap-
propriate.

Results: Homozygousluxoid mutants were found to have significantly
more abnormal seminiferous tubules in the testes H/E cross sections than
their controls (p� .001). Abnormalities noted were spermatogonial stem
cell defects. Abnormal tubules were found to be missing spermatogenic
waves while others displayed a sertoli cell only phenotype. Immunohisto-
chemistry for GCNA 1 showed significantly decreased staining inluxoid
mutants compared to controls (p� .001). 202 progeny analyzed from
heterozygous intercrosses generated 28 homozygous mice, which deviated
statistically from the expected amount of 51 (p� .005). Analysis of
recombinant animals generated from the intercrosses enabled us to narrow
the location of theluxoid gene to a 1.1 cM region on chromosome 9.

Conclusions: These data indicate that the sterility of theluxoid male is
due to a defect in spermatogonial stem cell maintenance and differentiation.
The observation of decreased numbers of mutant progeny suggests that the
luxoid gene is also involved in embryonic survival. With the region con-
taining the mutatedluxoid gene on chromosome 9 defined to 1.1 cM, we are
closer to identifying the responsible gene. Identification of the gene causing
this spermatogonial stem cell defect has implications for future stem cell
therapies related to male infertility.
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O-130

Separation of HIV-1 from the motile sperm fraction: comparison of
gradient/swim-up and double tube techniques. J. A. Politch, C. Xu, L.
Tucker, D. J. Anderson. Brigham and Women’s Hosp, Boston, MA.

Objective: Semprini et al (Lancet 1992;340:1317) and Marina et al.
(Fertil Steril 1998;70:35) have reported successful insemination of HIV
seronegative women with processed semen from HIV seropositive partners
without infection of the women or their resultant offspring. Both investi-
gators utilized sperm processing protocols that combined density gradient
with swim-up procedures. We recently have developed a new technique that
utilizes a “double tube” design. Briefly, the method consists of an inner
conical tube that has been inserted in an outer tube. A discontinuous
gradient of sperm separation medium is layered inside the inner tube, which
has an opening at its apical end. Following centrifugation, the motile sperm
pass through this opening to the apical end of the outer tube. The inner tube
and its contents are then removed and discarded, thus minimizing potential
contamination of the motile sperm fraction. The present study sought to
compare the double tube and the gradient/swim-up techniques in respect to
HIV contamination of the motile sperm fraction and sperm yield.

Design: Laboratory experiments utilizing semen samples from HIV se-
ronegative normal donors spiked with HIV compared the gradient/swim-up
and the double tube methods for exclusion of HIV and sperm yield.

Materials/Methods: Semen samples (n� 13) from HIV seronegative
normal donors were spiked with high concentrations (range: 10-1 - 103

TCID50) of HIV-1 (MN HIV-1 strain) propagated in H9 cell cultures.
Spiked samples were loaded on 15 ml tubes (gradient/swim-up) or double
tubes containing gradients (47%/90%) of sperm separation medium (either
Percoll or Isolate) and spun for 20 minutes at 400� g. Upper layers and
interfaces were carefully removed and pellets containing motile sperm were
resuspended, placed in clean tubes and washed with 3 ml Ham’s F-10/HSA.
For the gradient/swim-up condition, the motile sperm fraction was subjected
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to a one hour swim-up period at 37 degrees C. The motile sperm fractions
for both the gradient/swim-up and double tube treatments were analyzed for
HIV-1 RNA by RT-PCR and/or Nuclisens assays.

Results: The double tube technique resulted in a significant reduction in
HIV RNA (total copies) in the motile sperm fraction compared to the
gradient/swim-up method [Median� 0 (Minimum-Maximum� 0-900) vs.
300 (0-99,000), p� 0.0077]. This effect was seen over a range of HIV
spiking concentrations, regardless of whether Percoll or Isolate was used.
The double tube technique also produced a significant increase in sperm
yield compared to the gradient/swim-up method [p� 0.001, Mean� SE�
14.01%� 2.21 vs. 4.11%� 0.97].

Conclusions: The double tube sperm separation technique decreases HIV
contamination of the motile sperm fraction by over 100-fold and increases
sperm yield by more than three-fold in comparison to the gradient-swim-up
technique. Utilization of the double tube technique may improve pregnancy
rates and reduce the risk of infection in HIV-1 serodiscordant inseminations.

Tuesday, October 23, 2001
3:45 P.M.

O-131

A potential common etiology for some male infertility and testicular
cancer. M. R. Maduro, R. Casella, D. J. Lamb. Baylor Coll of Medicine,
Houston, TX.

Objective: Recent studies suggest that infertile and sub-fertile men are at
increased risk for testicular cancer. However, the etiologic factors for these
conditions are as yet unknown. Mice lacking DNA mismatch repair enzyme
(MMR) expression are infertile, develop tumors at early ages, and demon-
strate microsatellite instability. Microsatellite instability has also been re-
ported in both humans with infertility and testicular tumors. The present
study examined DNA MMR expression in patients with infertility or tes-
ticular cancer to determine a potential role in testis tumorigenesis and male
infertility.

Design: A prospective controlled study of DNA MMR enzyme expres-
sion in males with testicular tumors or severe infertility. Men with obstruc-
tive azoospermia and normal histology were used as controls. Statistical
analysis by a chi-square test of differences between the testicular tumor
types examined (seminoma, mixed germ cell tumor and teratoma) and the
infertility patients’ diagnosis (Sertoli cell only, maturation arrest, hyposper-
matogenesis and obstructed normal histology) was performed.

Materials/Methods: Paraffinized testis sections from 17 testicular tumor
specimens (containing both normal and tumor tissue) and from 19 azoosper-
mic men undergoing testicular biopsies were assayed by immunohistochem-
istry. Affinity-purified rabbit polyclonal antibodies raised against DNA
repair proteins hMSH2-N, hMLH1-N and hMLH1-C were used. The cor-
responding blocking peptides were used as negative controls. An affinity-
purified rabbit polyclonal antibody raised against c-FOS provided the pos-
itive control.

Results: An increased incidence of DNA MMR enzymes expression
abnormalities was observed in testicular cancer patients (53%), as compared
to testicular failure patients (27%) and to normal controls (0%). Among all
the testicular tumors examined, seminoma showed the highest percentage of
DNA MMR expression abnormalities (58%, p� 0.05). No major differ-
ences were detected between normal and paired tumor samples for the other
tumor categories. Of the testicular failure patients, the Sertoli cell only
patients showed the highest incidence of DNA MMR expression abnormal-
ities (38%), followed by those with maturation arrest (17%). The abnormal
expression patterns observed consisted of complete absence of either
hMSH2 and/or hMLH1 expression, abnormal cellular localization of
hMSH2 and/or hMLH1, and changes in immunoreactivity for hMLH1-N
and hMLH1-C which suggests truncation or protein modification.

Conclusions: The present study provides evidence for a common etiology
between testicular cancer and male infertility. Furthermore, it suggests an
association between a defect in DNA MMR enzymes and the severity of
testicular impairment.

Supported By: Supported in part by NIH P01HD 36289-01 (to DJL),
Swiss National Science Foundation (to RC), Roche Research Foundation
(to RC and DJL).

Tuesday, October 23, 2001
4:00 P.M.

O-132

Increased incidence of testicular cancer in men with infertility and
abnormal semen analysis. C. F. Nobert, M. Goldstein. Cornell/New York
Presbyterian Hosp, New York, NY.

Objective: To determine the incidence of testicular cancer in infertile
men.

Design: A retrospective review in which the incidence of testicular cancer
in infertile men was compared to that of age-matched controls from a
population based study.

Materials/Methods: The annual incidence of testicular cancer within a
single physician male infertility practice was determined by a chart review.
A relative risk of testicular cancer in infertile men was calculated by
comparing it to all men and men of similar birth dates from the National
Cancer Institute Surveillance, Epidemiology, and End Results (SEER) da-
tabase.

Results: 12/4452 patients presenting with oligospermia or azoospermia
were diagnosed with testicular cancer (incidence: 0.26%). The relative risk
was 16.8 (95% CI: 16.1 – 23.5%) compared with men with similar birth date
(incidence .016%).

Conclusions: There is a 17-fold increased risk of testicular cancers among
infertile men compared to age matched controls. All infertile men should be
evaluated by a urologist even if adequate sperm is present for assisted
reproductive techniques.

Tuesday, October 23, 2001
4:15 P.M.

O-133

Attempting to improve sperm retrieval rates through testicular micro-
dissection: the University of Illinois initial experience. R. A. Schoor,
S. M. Elhanbly, C. S. Niederberger, L. S. Ross. Univ of Illinois at Chicago,
Chicago, IL.

Objective: Testicular sperm extraction (TESE) enables physicians to
locate sperm in up to 50% of patients with nonobstructive azoospermia
(NOA). Testicular microdissection (TMD), a procedure in which seminif-
erous tubules in a bi-valved testis are inspected under high power operative
microscopy, was developed to improve sperm retrieval rates for the unsuc-
cessful TESE. Schlegel et al, using TMD, reported 20% improvement in
sperm procurement, without increased morbidity, in this difficult popula-
tion. Based on the initial success rates of TMD, we have adopted it into our
own sperm retrieval repertoire and in the present investigation, we report on
our results using TMD.

Design: Retrospective chart review of patients undergoing TESE and
TMD. Outcomes are sperm retrieval rate and specimen weights.

Materials/Methods: The analyses included NOA patients who underwent
standard TESE with TMD between October 2000 and February 2001.
Patients were excluded from analyses if sperm were noted in the intraop-
erative tissue inspection, in which case only TESE was performed. For the
purpose of the study, the TESE and TMD specimens were placed in separate
vials and sent to the andrology laboratory for analyses. Specimen weight
and sperm concentrations were recorded for all samples, bilaterally.

Results: 18 patients underwent TESE with TMD. The overall sperm
retrieval rate was 33% for TESE alone, which was improved by the addition
of TMD to 39%. TMD added on average 38 minutes of operative time, over
standard TESE, but it was not associated with any increased morbidity.
Specimen weights from TESE and TMD were 77 mg vs 68 mg, respec-
tively, which were not statistically different.

Conclusions: Though our experience is limited, we have found that TMD
provides an additional benefit over TESE but is also associated with sig-
nificantly longer operative times and costs. Based on our own encouraging
initial results as well as those of other investigators, we believe that TMD
is a useful procedure to improve sperm retrieval rates in patients with severe
NOA.
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Tuesday, October 23, 2001
2:00 P.M.

O-134

The ovary in women is not the major source of circulating Activin-A
but is for Inhibin-B. N. Reame, J. Lukacs, A. Rolfes-Curl, P. Olton, R.
Ansbacher, V. Padmanabhan. Univ of Michigan, Ann Arbor, MI.

Objective: Inhibins and Activins are major modulators of FSH, having
opposite effects on its secretion. Besides the ovary, where it was originally
characterized, inhibin and activin subunits are also produced in other sites
including the pituitary. This study assessed the relative contribution of
ovarian Inhibin-B (predominant form during the follicular phase) and Ac-
tivin-A to the circulating pool in women.

Design: A comparison of concentrations of Activin-A, Inhibin-B, estra-
diol and FSH in age-matched, ovary-intact subjects (normal cycling and
perimenopausal women) with ovariectomized women receiving ERT.

Materials/Methods: Mean hormone concentrations were determined from
4 blood samples drawn q6hr over a 24 hr period during the early follicular
phase (days 4-6) in 12 cycling women (NC) and 21 perimenopausal subjects
(peri), and from 6 ovariectomized subjects receiving HRT. All women were
between the ages of 40 and 50 yrs. Ovarian status was confirmed by pelvic
ultrasound. Perimenopause was determined by the onset of irregular cycles,
and an FSH value�15 mIU/ml. Gonadal peptides were measured using
two-site ELISA immunoassays to detect the total concentration of dimer
form (free and bound).

Results: Mean ages and BMI of the 3 study groups were similar. Cycle
lengths of the peri subjects (58� 9 days) were longer than in NC women
(26 � 1 days, p� �.01). Ovulation occurred in all NC subjects but less
than 30% of the peri group. FSH levels in ovx women on HRT (30� 5
mIU/ml) were higher than in the NC group (7� 1 mIU/ml; p � .01), but
comparable to levels in peri women (22.5� 7 mIU/ml). Estradiol levels of
ovx women on ERT were similar to NC and peri subjects [41� 8 pg/ml
(ovx) vs 57� 13 pg/ml (NC) vs 62� 19 pg/ml (peri). Inhibin-B levels were
below assay detection limit in ovx women on ERT, highest in NC women
(42 � 5 pg/ml) and reduced in peri subjects (30� 7 ng/ml; p � �.05).
Activin-A levels were similar in all 3 groups (Ovx� .40 � .03 ng/ml;
NC � .48 � .03 ng/ml; peri� .46 � .04 ng/ml).

Conclusions: Absence of inhibin-B in conjunction with the inability to
suppress FSH with estrogen replacement in ovx women suggests that
Inhibin-B, not estradiol, is the mediator of the premenopausal rise in FSH.
The virtual absence of Inhibin-B in ovx women on ERT also confirms the
ovary as the sole source of circulating inhibin concentrations in ovary-intact
women. In contrast, similar concentrations of Activin-A in ovary-intact and
age-matched, ovariectomized women confirm that the bulk of circulating
activin-A comes from non-ovarian sources.

Supported By: NIH grants 5 M01 RR00042, 1 RO1 AG1503, and Blue
Cross/Blue Shield of Michigan Foundation grant to NR.

Tuesday, October 23, 2001
2:15 P.M.

O-135

Comparing the effects of tibolone and hormone replacement therapy on
endometrial estrogen receptor (ER) isoforms, ER-alpha and ER-beta:
placebo controlled randomized study. O. Taskin, G. Akkoyunlu, R.
Demir, S. Sadik, A. Onoglu, J. M. Wheeler. Ctr for Women’s Health &
Research/Akdeniz Univ, Houston, TX; Akdeniz Univ, Antalya, Turkey;
SSK Tepecik, Izmir, Turkey; Ctr for Women’s Health & Research, Hous-
ton, TX.

Objective: Estrogen replacement therapy (ERT) may contribute to endo-
metrial hyperplasia, whereas the stimulatory effects of other sex steroids are
less clear. This study is designed to evaluate the synthetic steroid tibolone
vs. ERT on endometrial immunohistochemical staining intensity and distri-
bution (HSCORE) of estrogen receptor (ER)-alpha and ER-beta.

Design: Prospective controlled double blind study.
Materials/Methods: 24 non-smoking, healthy postmenopausal women

with no hormonal treatment for 3 years were double blind randomized to a
daily regimen of either 2.5 mg tibolone (OD, n:8), 0.625 mg conjugated

estrogens/2.5 mg medroxyprogesterone acetate (EP,n:8) or a vitamin pill
(n:8). Eight proliferative endometrial samples from menstruating women
served as controls for the three treatment groups. Endometrial biopsy was
obtained 6 months after initiation of therapy and ER isoforms were analyzed
immunohistochemically.

Results: Mean age, weight, length of postmenopausal period were similar
between the groups. None of the patients had any vaginal bleeding. Expres-
sion of ER-alpha and ER-beta was observed in all control tissues from
normal endometrium, with a absolute preponderance of ER-alpha. How-
ever, EP treated samples expressed increased staining of ER alpha with
minimal ER beta, whereas the OD group and the placebo group had similar
minimal staining of ER alpha and slightly increased ER-beta staining.

Conclusions: ER-alpha is predominant in normal endometrium, and is
further enhanced over ER-beta by tradition EP treatment. In contrast, OD
had a similar effect to placebo, with no enhancement of ER-alpha as seen
with EP. OD may therefore be more protective of stimulating endometrial
hyperplasia than EP treatment.

Supported By: Center for Womens Health & Research.

Tuesday, October 23, 2001
2:30 P.M.

O-136

The effects of hormone replacement therapy on plasma rheological
findings in healthy postmenopausal women. E. Oral, W. Abohatab, M.
Ercan, M. Idil, F. M. Aksu. Cerrahpasa Medical Faculty, Istanbul, AB,
Turkey.

Objective: To investigate and compare the effects of three- and six-month
hormone replacement therapy (conjugated equine estrogen plus medroxy-
progesterone acetate vs. conjugated equine estrogen) on plasma rheological
findings in healthy postmenopausal women.

Design: Prospective study.
Materials/Methods: In this study, we assigned 30 healthy postmenopausal

women to receive sequentially combined 0.625 mg conjugated equine
estrogen plus 5 mg medroxyprogesterone acetate daily (n� 17, spontane-
ous menopause group) or 0.625 mg conjugated equine estrogen (n� 13,
surgically menopause group) for 6 months. Plasma and blood viscosity (at
three different shear rates), erythrocyte cell deformability (erythrocyte
membrane stiffness) were measured in baseline and 3, 6 months samples
after study entry. Blood viscosity was measured at natural hematocrit as
well as at hematocrit 45%. Plasma viscosity was measured with a Harkness-
Viscometer. Whole blood viscosity was measured with a differential speed
rotational viscometer and for the measurement of erythrocyte cell deform-
ability a stroboscopic centrifugation method was used.

Results: Plasma viscosity was significantly reduced at 3 months in both
groups. At 6 months therapy, the statistically significant reduction on
plasma viscosity was seen only surgically menopause group (p:0.001).
Hormone replacement therapy increased the erythrocyte cell deformability
values in both groups. This increase was reached statistically significant in
the spontaneous menopause group (p:0.011). There were no significant
differences on blood viscosity (at three different shears) in both groups.

Conclusions: To our knowledge, this is the first report that evaluates the
influence of hormone replacement therapy on erythrocyte cell deformability
in postmenopausal women. This study demonstrates decreased plasma vis-
cosity and increased erythrocyte cell deformability in postmenopausal
women on hormone replacement therapy. This study suggests an additional
mechanism for the cardiovascular protection conferred to postmenopausal
women on estrogen replacement therapy. Improved rheology offers a mech-
anism by which HRT lowers the risk of coronary heart disease.

Tuesday, October 23, 2001
2:45 P.M.

O-137

Effects of lower doses of conjugated equine estrogens (CEE) and me-
droxyprogesterone acetate (MPA) on bone. R. Lindsay, J. C. Gallagher,
M. Kleerekoper, J. H. Pickar. Regional Bone Ctr, Helen Hayes Hosp, West
Haverstraw, NY; Creighton Univ Medical Ctr, Omaha, NE; Wayne State
Univ Sch of Medicine, Detroit, MI; Wyeth-Ayerst Research, Radnor, PA.
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Objective: To evaluate the effects of variable doses of CEE, either alone
or with one of two daily doses of MPA, on bone mineral density (BMD) and
markers of bone remodeling.

Design: 749 healthy postmenopausal women who participated in the
Osteoporosis and Metabolic substudy of the double-blind, placebo-con-
trolled Women’s Health, Osteoporosis, Progestin, Estrogen (Women’s
HOPE) study were randomized to receive CEE 0.625 mg/day, CEE 0.625/
MPA 2.5 mg/day, CEE 0.45 mg/day, CEE 0.45/MPA 2.5 mg/day, CEE
0.45/MPA 1.5 mg/day, CEE 0.3 mg/day, CEE 0.3/MPA 1.5 mg/day, or
placebo. All women received calcium carbonate (600 mg elemental calcium
daily). Women were between 1 and 4 years post-menopause at enrollment.

Materials/Methods: BMD (lumbar spine, femoral neck, trochanter, and
total body; Lunar DPX-L, Lunar Corp., Madison, WI) and bone remodeling
markers (serum osteocalcin [OC] and urine N-telopeptide [NTX]) were
measured at baseline and every 6 months for 2 years. Replicate BMD
measurements were obtained at baseline and study completion. A single
technician following a standard protocol performed all BMD scans. To
examine the effects of each dose, data were analyzed using a modified
efficacy-evaluable population that excluded patients who were�80% com-
pliant with study medication, used non-study medications that affected
calcium or skeletal homeostasis, or did not have at least 1 baseline scan and
2 on-treatment scans. Scans performed�60 days after stopping study
medication were not included in analyses. Statistical significance was seta
priori at P�.05.

Results: By study completion, placebo-treated patients had lost BMD at
spine, femoral neck, and total body while trochanter BMD remained stable
(loss�2%-3% over 2 years). All doses of CEE and CEE/MPA produced
significant increases in BMD at all sites relative to placebo, with differences
ranging from 4%-6.4% (spine) to 2%-2.6% (total body), with hip differ-
ences intermediate. All doses increased BMD from baseline at all sites,
except CEE 0.3 mg, which just failed to reach statistical significance. There
was a dose-response relationship across all doses in the spine, confirmed by
a responder analysis that indicated that 87% of individuals increased BMD
in the spine at 0.625 CEE, but only 63% at 0.3 mg. Total body BMD also
showed a dose-response relationship. As expected, CEE and CEE/MPA
reduced both OC and NTX by 26%-38% and 36%-55%, respectively, with
little evidence of a dose-response.

Conclusions: Lower doses of CEE, alone or in combination with either
2.5 or 1.5 mg/day of MPA, preserve BMD and reduce markers of bone
remodeling in postmenopausal women. The findings also confirm that
calcium alone, supplemented at 600 mg/day, does not prevent bone loss in
the early, postmenopausal years.

Supported By: Wyeth-Ayerst Research.

Tuesday, October 23, 2001
3:00 P.M.

O-138

Endometrial safety with lower doses of conjugated equine estrogens
(CEE) and medroxyprogesterone acetate (MPA). J. H. Pickar, I. Yeh,
J. E. Wheeler, M. F. Cunnane, L. Speroff. Wyeth-Ayerst Research, Radnor,
PA; Univ of Texas Health Science Ctr at San Antonio, San Antonio, TX;
Univ of Pennsylvania Medical Ctr, Philadelphia, PA; Jefferson Medical
Coll, Philadelphia, PA; Oregon Health Science Univ, Portland, OR.

Objective: To evaluate the effects of lower doses of CEE and MPA on
endometrial safety during Year 2 of the Women’s Health, Osteoporosis,
Progestin, Estrogen (Women’s HOPE) substudy.

Design: Patients who participated in the Osteoporosis and Metabolic
substudy of the Women’s HOPE study continued for a second year, during
which bone and metabolic endpoints as well as endometrial safety were
evaluated. 749 healthy postmenopausal women who participated in this
double-blind, placebo-controlled substudy were randomized to receive CEE
0.625 mg/day, CEE 0.625/MPA 2.5 mg/day, CEE 0.45 mg/day, CEE
0.45/MPA 2.5 mg/day, CEE 0.45/MPA 1.5 mg/day, CEE 0.3 mg/day, CEE
0.3/MPA 1.5 mg/day, or placebo.

Materials/Methods: Endometrial biopsies were performed at baseline and
on days 22-28 of cycles 6, 13, 19, and 26. A centralized protocol for
endometrial histopathology was used to reduce interreader variability and
minimize bias. Biopsies were read by 2 pathologists. A third pathologist was
consulted when the primary pathologists disagreed on whether hyperplasia
was present. For the consensus analysis, endometrial hyperplasia was re-

corded when 2 pathologists made this diagnosis. Data at cycle 26 were
analyzed in an efficacy-evaluable population that included patients who had
a baseline biopsy, at least 1 recorded dose of study medication, and a biopsy
at cycle 26 or endometrial hyperplasia diagnosed in an earlier cycle after
baseline. Pairwise comparisons of hyperplasia rates at cycle 26 between
CEE alone and corresponding CEE/MPA doses were based on Fisher’s
exact test. Statistical comparisons were made for the consensus results, and
for the individual pathologists’ diagnoses. Statistical significance was seta
priori at P�.05.

Results: In the consensus analysis, 27 of 518 patients developed endo-
metrial hyperplasia during the two-year substudy. No hyperplasias were
recorded in the CEE/MPA groups. Hyperplasia rates were 27.3% in the CEE
0.625 group, 14.9% in the CEE 0.45 group, and 3.2% in the CEE 0.3 group.
The hyperplasia rates in the CEE 0.625 and CEE 0.45 groups were signif-
icantly greater than the rates observed in the corresponding CEE/MPA
groups. In the analysis of the individual pathologists’ diagnoses, the hyper-
plasia rates in all CEE/MPA groups, including the CEE 0.3/MPA 1.5 group,
were significantly lower than the rates in corresponding CEE alone groups.

Conclusions: Lower doses of CEE combined with MPA provide similar
endometrial protection as CEE 0.625 mg/MPA 2.5 mg/day.

Supported By: Wyeth-Ayerst Research.

Tuesday, October 23, 2001
3:45 P.M.

O-139

Effects of lower doses of conjugated equine estrogens (CEE) and me-
droxyprogesterone acetate (MPA) on plasma lipids. R. A. Lobo, T.
Bush, B. R. Carr, J. H. Pickar. Columbia-Presbyterian Medical Ctr, New
York, NY; The Johns Hopkins Women’s Research Core, Baltimore, MD;
Univ of Texas Southwestern Medical Ctr, Dallas, TX; Wyeth-Ayerst Re-
search, Radnor, PA.

Objective: To determine the effects of two years of treatment with lower
doses of CEE and MPA on lipoprotein metabolism in the Osteoporosis and
Metabolic substudy of the Women’s Health, Osteoporosis, Progestin, Es-
trogen (Women’s HOPE) study.

Design: 749 healthy postmenopausal women who participated in this
double-blind, placebo-controlled substudy were randomized to receive CEE
0.625 mg/day, CEE 0.625/MPA 2.5 mg/day, CEE 0.45 mg/day, CEE
0.45/MPA 2.5 mg/day, CEE 0.45/MPA 1.5 mg/day, CEE 0.3 mg/day, CEE
0.3/MPA 1.5 mg/day, or placebo.

Materials/Methods: Fasting blood was collected at baseline and cycles 6,
13, 19, and 26. Specimen collection, processing, and shipping were coor-
dinated by the CORE Laboratory for Clinical Studies of Washington Uni-
versity, St. Louis, MO. Lipoprotein profiles were determined using stan-
dardized procedures. Comparisons of the percent change from baseline
within and between groups were evaluated using paired t-tests and analysis
of variance. Lipoprotein(a) [Lp(a)] was analyzed using analogous nonpara-
metric procedures. Statistical significance was seta priori at P�.05.

Results: By cycle 6, high-density lipoprotein–cholesterol (HDL-C) levels
were significantly higher than baseline in all active treatment groups. By
cycle 26, HDL-C levels were between 8.5% (CEE 0.3/MPA 1.5) and 20%
(CEE 0.45) higher than baseline. Low-density lipoprotein–cholesterol
(LDL-C) was reduced by cycle 6 in all active treatment groups. Significant
reductions in LDL-C were sustained at cycles 13, 19, and 26 in the CEE
0.45/MPA 1.5, CEE 0.45, CEE 0.625/MPA 2.5, and CEE 0.625 groups. In
general, total cholesterol was not significantly changed in the CEE and
CEE/MPA groups over the course of the study. The placebo group experi-
enced significant increases in both LDL-C and total cholesterol at cycles 13,
19, and 26. Triglycerides were significantly increased from baseline in all
active treatment groups at cycles 6, 13, 19, and 26. In the CEE 0.45/MPA
1.5, CEE 0.3/MPA 1.5, and CEE 0.3 groups, increases in triglyceride levels
at cycle 26 were reduced from levels observed at cycle 13, and were not
significantly different from those observed in the placebo group. Levels of
apolipoprotein A-1, which were unchanged in placebo, were significantly
higher than baseline and different from placebo in all active treatment
groups throughout the study. Significant reductions in Lp(a) were observed
at cycle 6 in all groups except placebo. At cycle 26, the reduction in Lp(a)
was significant only in the CEE 0.625/MPA 2.5 and CEE 0.45 groups.

Conclusions: Two years of treatment with lower doses of CEE and
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CEE/MPA induce favorable and sustained changes in lipoproteins, includ-
ing increased HDL-C and decreased LDL-C.

Supported By: Wyeth-Ayerst Research.

Tuesday, October 23, 2001
4:00 P.M.

O-140

Estrogen replacement therapy (ERT) in patients with a history of
cervical cancer. G. Del Priore, L. Franssen, T. Olupona, S. Harlap. New
York Univ Sch of Medicine, New York, NY.

Objective: To examine the use of estrogen replacement therapy among a
cohort of patients with a history of cervical cancer and determine its impact
on recurrence and survival.

Design: Retrospective cohort study.
Materials/Methods: We developed a cohort of all patients diagnosed with

cervical cancer at a single institution (n� 334) between 1980 and 2000. The
patients were categorized as ‘never’, ‘ever’ or ‘current’ users of estrogen.
The tumor registry and medical records were then used to determine disease
status up to the present time. Univariate, multivariate and survival analysis
were performed.

Results: Only 21% of the cervical cancer patients ever or currently used
ERT. Significant predictors of ERT use included: early stage disease (37%
in stage I vs 10% in later stages); treatment by surgery alone (34% vs 13%
in all other treatments); history of BSO (38% vs 13%); recent years of
diagnosis, i.e. before or after 1990 (all X2 p� .05). ERT use did not vary
significantly by age, ethnic group or histology. Premenopausal women were
marginally more likely to receive ERT than postmenopausal women (27%
vs 13%, p� 0.08). For ERT users vs non-users, median survival was 52
months (range 9–196 months) compared to 46 months (range 1–289
months) and time to recurrence was 50 months (range 8–196 months) vs 40
months (range 1–277 months). Based on multivariate Cox Proportional
Hazard Model analysis, ERT was a significant predictor of 3 year survival
(79% in ERT users versus 63% in non-users, p� 0.02, OR� 2.7, 95%
CI � 1.3–5.9). At 3 years, disease free survival was 73% vs 54% in users
vs non-users respectively (p� .05). Cervical cancer was the eventual cause
of death in 34% of the patients regardless of their status on ERT.

ERT and cervical cancer 3 year recurrence and survival data.

ERT
status

Disease free
survival

Overall
survival P value

Users 73% 79% �.05
Non-users 54% 63% �.05

Conclusions: Estrogen use is low among these cervical cancer patients.
We did not detect any adverse effect of ERT on either recurrence or survival
in patients with a history of cervical cancer. Estrogen use may be considered
more often in these patients.

Tuesday, October 23, 2001
4:15 P.M.

O-141

Serum endocrine markers and psychosexual mood in postmenopausal
women: is there a difference between transdermal and oral HRT? R.
Boostanfar, P. Saadat, J. Poysky, F. Z. Stanczyk, G. Buckwalter, S. Roy.
Univ of Southern CA Keck Sch of Medicine, Los Angeles, CA.

Objective: Variability in the levels of circulating sex steroid hormones
with menopause, particularly androgens, has been associated with affective
changes, including mood and libido. Since oral administration of estrogen
increases sex hormone binding globulin (SHBG), this may translate to lower
endogenous levels of free androgens, which may result in a decrease in
mood and libido. In addition, progestins may also have an independent or
additive effect on these parameters. Our objective was to compare the
effects of combined continuous transdermal hormone replacement therapy
(HRT) to two different oral regimens.

Design: Prospective randomized.
Materials/Methods: The study subjects consisted of 17 postmenopausal

women, who had no contraindications to HRT, had no mood or affective
disorders, took no HRT for at least 6 weeks and had intact ovaries and a
uterus. They were randomized to take either a trandermal patch daily
releasing 140 mg norethindrone acetate (NETA) with 50 mg micronized
estradiol (E2) or an oral formulation of 0.35 mg NETA with 1 mg E2 or 2.5
mg of medroxyprogesterone acetate (MPA) with 0.625 mg of conjugated
equine estrogens (CEE) for 8 weeks. Serum samples, as well as psycholog-
ical evaluations (e.g. Symptom Checklist-90 and Derogatis Interview of
Sexual Functioning) were obtained at the initiation and termination of the
8-week study period. Specific RIAs were used to measure serum levels of
DHEAS, E2, testosterone, androstenedione and SHBG. A neuropsycholo-
gist, blinded to treatment, performed all psychological evaluations. Paired
and unpaired ANOVA tests were used for statistical analysis.

Results: Of the 17 subjects, 15 subjects had appropriate follow up to be
evaluated. Seven subjects were in the transdermal arm, 3 subjects in the
CEE/MPA arm and 5 subjects in the NETA/E2 arm. In transdermal users,
there was a statistically significant increase in androstenedione compared to
the two oral groups. There was a significant decrease in DHEAS in the
CEE/MPA users compared to the other groups. SHBG was significantly
higher in both oral groups compared to the transdermal group and there was
a trend toward a higher free testosterone in the transdermal group. Finally,
there was a trend toward higher scores in the domains of arousal, fantasy
and orgasm in the transdermal group compared to the oral groups.

Conclusions: Transdermal HRT has a different impact on circulating
endogenous androgens compared to oral therapy. MPA decreased DHEAS
compared to oral or transdermal NETA. Whereas the power of the study
limited any statistically significant detection in these mood patterns, a
positive correlation did exist between transdermal HRT users and aspects of
libido. Therefore, in postmenopausal women with mood/libido disturbances
as their chief complaint, transdermal HRT may be considered.

PEDIATRIC AND ADOLESCENT GYNECOLOGY

Tuesday, October 23, 2001
2:00 P.M.

O-142

The consistent effects of a low-dose oral contraceptive in the treatment
of women with moderate acne vulgaris across age and race. S. Barbier,
D. Pariser, D. Arbit, C. Sevilla, M. Flack. Women’s Clin Research Ctr,
Seattle, WA; Virginia Clin Research, Inc, Norfolk, VA; Pfizer Pharmaceu-
ticals Group, New York, NY; Pfizer Global Research and Development,
Ann Arbor, MI.

Objective: This analysis was conducted to determine whether a low-dose
oral contraceptive (OC) would be equally effective in both adolescents and
women over 18 in the treatment of moderate acne vulgaris. Data were also
analyzed by race to establish equivalent efficacy across diverse ethnic
groups. The analysis is based on a study that determined the efficacy of a
low-dose OC containing 20, 30, and 35 mcg ethinyl estradiol (for 5, 7, and
9 days, respectively) with a constant low dose of 1 mg norethindrone acetate
(Estrostep®) versus placebo in treating moderate acne vulgaris.

Design: Two randomized, double-blind, placebo-controlled trials of es-
sentially identical design.

Materials/Methods: 593 subjects (female, any race, 14-49 yrs of age,�1
yr postmenarche, baseline menstrual cycle�42 days, moderate facial acne
[20–100 comedones, 20–65 inflammatory lesions,�5 nodules] nonrespon-
sive to topical therapy) were randomized to treatment with either Estrostep
(n � 297) or placebo (n� 296) for six 28-day treatment cycles (Estrostep
or placebo were administered for 21 days of each 28-day cycle followed by
7 days of ferrous fumarate 75 mg). Primary efficacy measures were mean
change from baseline in total lesion count, inflammatory lesion count,
comedo count, and an investigator-assessed Facial Acne Global Assessment
at study exit. For each of these primary efficacy measures, a pooled analysis
summarized the results by tertiles of age (�19 [33%]; 19� �27 [38%]; 27
and greater [34%]) and by race (Caucasian [70%]; African-American
[14%]; or Other [17%]). Data were pooled because the two studies were
essentially identical, there were no meaningful differences between the
study populations, and the results of the separate analyses of efficacy were
statistically indistinguishable. Tertiles of age were determined from pooled
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data of all randomized subjects. Lesion count change differences between
treatment groups adjusting for age and race separately were evaluated using
a General Linear Model including effects for treatment group, baseline
lesion count, study, and age or race. Analyses were performed for the
intent-to-treat population.

Results: The overall treatment effects adjusting for age or race were
highly significant for all three lesion counts and the Facial Acne Global
Assessment versus placebo (P� 0.05 for all measures). None of the
interactions between treatment and age or race were significant, indicating
a consistent effect of Estrostep across the age range and races in the two
studies. Overall, there were no unexpected differences by age or race in the
frequency of adverse events (AEs), associated AEs, or AEs resulting in
withdrawals. AEs typically associated with OC use (breakthrough bleeding,
migraine, nausea, and breast pain) were more common in Estrostep-treated
subjects than placebo-treated subjects.

Conclusions: Estrostep was shown to be equally efficacious in the treat-
ment of moderate acne vulgaris in subjects of any race, ranging in age from
14–49 years. These results are important in light of the high association of
acne with adolescence and young adulthood.

Supported By: Pfizer, Inc., New York, NY.

Tuesday, October 23, 2001
2:15 P.M.

O-143

Labial agglutination in girls: reasons for failure of estrogen therapy.
Y. R. Smith, E. H. Quint. Univ of Michigan, Ann Arbor, MI.

Objective: Labial agglutination is a common vulvar problem in children.
Topical estrogen is generally first line therapy with surgical separation
reserved for those cases that do not respond and have significant adhesions
or urinary symptoms. The objective of this study is to review cases of labial
agglutination treated at our institution and determine the causes for failures
of estrogen therapy requiring surgical intervention.

Design: Retrospective chart review.
Materials/Methods: The University of Michigan Pediatric and Adolescent

Gynecology Clinic database was reviewed to identify girls treated for labial
agglutination between 1996 and 2000. The parents of each patient treated
with estrogen received explicit instructions and demonstration of estrogen
application, combined with traction, to the line of fusion. Parents had been
counseled that if the agglutination resolved in 4 weeks, no follow-up was
necessary. The records were reviewed for age, length of time of symptoms,
previous treatments, inciting events leading to the agglutination, presence of
urinary symptoms, results of topical estrogen therapy, and indications for
and findings at surgery.

Results: Thirty-four children were included in the study. The average age
at presentation was 4.4 years (range 0.6–14 years). The average length of
time that labial agglutination had been present was 20.9 months (range 1
week to 11 years). Prior to our evaluation, 12 (35%) girls had no treatment.
In the 22 (65%) girls with recurrent or persistent agglutination, 16 (47%)
had been treated with topical estrogen, 3 (8.8%) had been treated with
topical estrogen and manual separation, 2 (5.8%) had been treated with
manual separation only, and 1 received oral estrogen (2.9%). Six girls had
a precipitating event such as severe diaper rash or diarrhea. Two girls (ages
9 and 14) had bone marrow transplants complicated by graft versus host
reaction with sloughing of labial tissue. In 13 (38%) girls urinary symptoms
were also present. The results of therapy included: 11 completely opened, 5
partially opened, 6 required surgical labial separation and 12 did not
follow-up. In the 12 girls who had no treatment prior to our estrogen
therapy, 10 opened, 2 had no follow-up and none required surgical inter-
vention. Of the 6 (17.6%) who underwent surgery, three failed our topical
estrogen treatment and three received surgical therapy initially after having
failed outside estrogen therapy. The reasons for failure included: estrogen
application difficulty in 1, scarring from previous separation in 2, thick
adhesions in 2, and progression with urinary obstruction in 1.

Conclusions: Scarring from prior manual separation and thick adhesions,
which include the labia minora, appear to be risk factors for failing estrogen
therapy and requiring surgical intervention. In addition, bone marrow trans-
plant patients with graft versus host reaction may be a new subgroup of
older girls presenting for treatment of labial agglutination.

Tuesday, October 23, 2001
2:30 P.M.

O-144

Complications of failure to recognize uterus didelphys with unilateral
vaginal atresia (UDUVA). T. C. Nagel, C. Stahly. Reproductive Medicine
Ctr—Univ of Minnesota, Minneapolis, MN; Dept Ob/Gyn—Univ of Min-
nesota, Minneapolis, MN.

Objective: Describe problems due to failure to diagnose UDUVA and that
may lead to surgery which is ineffectual and often detrimental.

Design: Case reports.
Materials/Methods: The variants of this anomaly and presentation will

vary accordingly.
Results: Patient 1. A girl of 15, 7 months after menarche, had progres-

sively painful menses with cramping and back pain. Menses was 12 days
prior to admission, and was very painful. On day 5 she developed dysuria
and Bactrim was prescribed. On day 8 she developed urinary retention. A
catheter was placed with return of 950 ml of urine. A pelvic mass extended
to a level almost to the umbilicus. On IVP, the right kidney was absent and
the left ureter was dilated. A mass extended along the right side of the
vagina to the hymen. The atretic septum was resected and 780 ml of old
blood was removed. Laparoscopy revealed a right hematosalpinx and dif-
fuse pelvic endometriosis. IVP several months later showed a normal left
ureter. Repeat laparoscopy showed resolution of the hematosalpinx and
minimal residual endometriosis. Increased vaginal secretions for 12 months
followed the surgery as the Mullerian epthelium which lined the previously
atretic right vagina underwent squamous metaplasia. Patient 2. A girl of 14
had fever and pelvic pain. Cultures for Clamydia and Gonococcus were
negative. A pelvic mass was palpated. MRI showed a right tube-ovarian
abscess. At laparotomy the uterus appeared normal externally. A right
salpingo-oophorectomy was done. Cultures were positive for enterococcus.
The patient recovered. Two months later she complained of pain. A large
vaginal mass ruptured on palpation releasing purulent fluid. MRI showed a
2.5 cm left ovarian cyst and a right paracervical mass. The patient was
treated with resection of the vaginal septum. Symptoms resolved. The
ovarian cyst was physiologic. Patient 3. A 29-year-old student was seen for
metrorrhagia of 17 years duration. She had not been free of bleeding since
menarche. Laparoscopy in 1991 revealed the pelvis as normal. On exami-
nation, the cervix was not well visualized, but was palpable. At the top of
the vagina there was soft mass to the left side. Laparoscopy revealed normal
appearing uterus, tubes and ovaries with filmy adhesions, which were
readily lysed. Hysteroscopy entered a normal right horn. No communication
was seen between the right and left horns. The vaginal septum was excised
and a small hematocolpos drained. The patient’s next menses lasted 4 days,
and she now had no bleeding for the first time in 17 years.

Conclusions: The complications of UDUVA may be avoided or at the
least be minimized by an awareness of the various presentations of this
anomaly and being prepared to treat them appropriately.

Tuesday, October 23, 2001
2:45 P.M.

O-145

An adolescent female with idiopathic juvenile osteoporosis (IJO) pre-
senting to a university gynecologic service. R. P. Kauffman, T. J. Over-
ton, M. Shiflett, J. C. Jennings. Texas Tech Univ HSC at Amarillo, Dept of
Obstetrics & Gynecology and the Women’s Health Research Institute,
Amarillo, TX.

Objective: The diagnosis and management of osteoporosis has become an
integral part of gynecologic training and practice. Significant bone loss in
young adolescent females is an uncommon finding, particularly when com-
pared to postmenopausal women. We present the case of a 14 year old
female with a history of 3 fragility fractures referred to a university gyne-
cology service. The diagnosis of IJO was established after an extensive
work up to eliminate other factors and diseases associated with bone loss in
adolescent females. Treatment was initiated.

Design: Case report, discussion of the clinical evaluation, and review of
the literature.

Materials/Methods: A 14-year-old nulliparous white female was referred
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for clinical evaluation after an orthopedic surgeon reported placing an
orthopedic pin with remarkable ease following a distal radial metaphyseal
fracture sustained after a minor fall. She had previously sustained two
fragility fractures involving the radius and ulna following a minor fall two
years earlier. Her work up revealed none of the common characteristics of
an adolescent female with osteoporosis or a fragility fracture. Her previous
x-rays were reviewed and demonstrated an unusual finding. Treatment
outcome is discussed.

Results: Her clinical evaluation revealed no evidence of genetic, endo-
crine, neoplastic, dietary or psychiatric disease. She had never utilized
anticonvulsants, heparin, or corticosteroids, nor were there any significant
identifiable environmental exposures. Serum and urinary makers of bone
formation and bone resorption were elevated. Dual energy x-ray absorpti-
ometry (DEXA) demonstrated severe osteopenia of the hip, spine, and
radius (Z-scores ranging from�1.75 to �2.0). Skin biopsy revealed no
evidence of a type I collagenopathy, effectively ruling out osteogenesis
imperfecta. Review of x-rays preformed 2 months after the most recent
fracture revealed “neo-osseous osteoporosis”, the complete healing of the
fracture with notable absence of increased mineralization and callus forma-
tion. This has been described as the most characteristic finding in adoles-
cents with IJO. After treatment with risedronate, calcium, and vitamin D, a
marked decrease in serum osteocalcin and urinary deoxypyridinoline was
noted. Significant improvement in bone density was demonstrated by repeat
DEXA scanning one year later. No new fragility fractures were sustained in
this interval.

Conclusions: IJO is a rare disease of adolescence and childhood charac-
terized by osteoporosis with total or near total spontaneous remission after
puberty. Fewer than 100 cases have been described in the world literature.
The etiology is unknown and the diagnosis of IJO is largely one of exclusion
of other etilogies. Risedronate was well tolerated in this 14-year-old female
and the substantial decrease in bone turnover markers in the first 3 months
of treatment suggests an important role for bisphosphonates in the treatment
of adolescent osteoporosis. Randomized controlled trials are indicated to
further define the role of bisphosphonates in the treatment of adolescent
osteoporosis. The effect of bisphosphonates on future reproductive out-
comes also needs to be established. Gynecologists should be aware of the
presence and various etiologies of osteoporosis in the adolescent female.

Tuesday, October 23, 2001
3:00 P.M.

O-146

Secondary amenorrhea in a 46,XY female. S. E. Pollack, R. A. Bennett.
Albert Einstein Coll of Medicine, Bronx, NY.

Objective: To describe a case report of the presentation, workup and
treatment of a secondary amenorrhea patient found to be genotypically
46,XY.

Design: A case report.
Materials/Methods: Review of the Medline literature from 1966–2001.
Results: A 27-year-old nulligravid, sexually active, Dominican female

presented to our office complaining of infertility and amenorrhea of one
year’s duration. The patient stated that menarche occurred at age 13, with
subsequent menses every 30 to 90 days. She did complain of premenstrual
cramping and mastalgia. Physical examination revealed her to be 66 inches
and 170 pounds. Tanner staging was stage 3 breasts and stage 5 pubic hair.
She did have some mild Turner syndrome stigmata, including widely spaced
nipples and cubitus valgus. Pelvic examination revealed normal female
external genitalia, a normal vagina, a small cervix and uterus, and nonpal-
pable gonads. Pelvic ultrasound and magnetic resonance imaging revealed
a premenarcheal uterus and nonvisualized gonads. Laboratory studies, in-
cluding androgens, came back in normal reproductive female ranges, except
for a follicle stimulating hormone level of 71 mIU/ml and an estradiol of 17
pg/ml. A peripheral blood karyotype demonstrated a 46,XY genotype. Y
chromosome probes revealed a completely intact Y chromosome. The
patient was then taken to the operating room where a laparoscopic gonadal
extirpation was performed. Pathology was consistent with bilateral streak
ovaries comprised of scant ovarian stroma devoid of follicles. Post opera-
tively, bone densitometry revealed osteoporosis, and the patient was put on
oral contraceptives as hormone replacement. She was counseled regarding
oocyte donation as a treatment for her infertility.

Conclusions: To our knowledge, ours is the only patient in the medical

literature who is a 46,XY female presenting with secondary amenorrhea
who has a proven intact Y chromosome. There are only four other reported
cases of 46,XY females with secondary amenorrhea. Study of this patient
has the potential to help define as yet unknown mechanisms of sex deter-
mination.

REPRODUCTIVE BIOLOGY

Tuesday, October 23, 2001
2:00 P.M.

O-147

Expression of telomerase activity in mouse oocytes and embryos. T.
Kaneko, H. Saito, S. Kawachiya, T. Saito, H. Kurachi. Yamagata Univ Sch
of Medicine, Yamagata City, Japan.

Objective: Telomeres are the distal ends of chromosomes composed of
tandem repeats of the sequence TTAGGG. Possible functions of telomeres
include prevention of chromosome degradation, end-to-end fusions, rear-
rangements, and chromosome loss. Telomerase is a ribonucleoprotein that
synthesizes telomeric DNA for addition to the end of the chromosome using
a segment of its RNA component as a template. Telomerase, counteracts the
mitotic clock of telomere shortening. It has been hypothesized that telom-
erase activity is necessary for cellular immortalization and that telomerase
activity is present in cells of germline origin. The objective of the present
study was to determine the level of telomerase activity in oocytes and
individual blastomere of early embryos, and also to assess the correlation
between the telomerase activity and embryo development potential.

Design: Telomerase activity was determined in oocytes and embryos
from B6C3F1 mice by modified TRAP assay kit.

Materials/Methods: Five to six week old female B6C3F1 mice were used
for the experiment. Oocytes were recovered following a conventional
PMSG/hCG superovulation protocol. Oocytes were recovered by aspirating
follicles at 24 h (P24), 48 h (P48) after PMSG and at 4 h (H4), 8h (H8) after
hCG. Oocytes and embryos were collected from the oviducts at 14 h (H14),
2 days (2 cell), 3 days (molura), 4 days (blastocyst) after hCG and mating.
Immature intrafollicular oocytes were denuded of cumulus cells by hyal-
uronidase treatment. Collected oocytes and embryos were immediately
snap-frozen and stored at�80°C until assayed. For the measurement of the
telomerase activity, TeloChaser of TOYOBO Co. (Telomerase assay kit by
Stretch PCR method) was used.

Results: Telomerase activity was found in all stages of the intrafollicular
oocytes and ovulated oocytes. In the unfertilized oocyte, the telomerase
activity of P24 was high, and it was lower at P48, H4 and H8. It started to
increase again at H14. In the fertilized oocyte, the activity weakened from
1 cell to morula, and increase strongly back at blastocyst stage.

Conclusions: These data demonstrate that telomerase activity is present in
germ cells at various stages of development, and suggest that telomerase
activity may be important for meiosis and mitosis. The high levels of
telomerase activity in the intrafolliclular oocytes and blastocyst may serve
as a marker for monitoring the effects of hormonal agents, aging, and toxins
on oocyte and embryo quality.

Supported By: Supported in part by grants-in aid for scientific research
from Ministry of Education, Japan.

Tuesday, October 23, 2001
2:15 P.M.

O-148

Inheritance of donor versus recipient mitochondrial populations in
human offspring derived from ooplasmic transplantation. K. E. Pierce,
J. A. Barritt, J. Cohen, C. A. Brenner. Brandeis Univ, Waltham, MA;
Institute for Reproductive Medicine and Science of Saint Barnabas, West
Orange, MA; Institute for Reproductive Medicine and Science of Saint
Barnabas, West Orange, NJ.

Objective: Mitochondrial DNA heteroplasmy, a mixture of donor and
patient mitochondrial DNA (mtDNA) has been detected in placenta, fetal
cord blood and infant bloods in only two of twelve babies assessed after
cytoplasmic transfer. Mitochondrial DNA fingerprinting of the hypervari-
able region suggests that the percentage of donor mitochondria might vary
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between different tissues. We report here the percentages of donor mtDNA
in different tissues and in bloods of the children of these two procedures
using a sensitive and novel quantitative method of molecular beacon detec-
tion of PCR products.

Design: Prospective clinical study.
Materials/Methods: Samples of patient blood, placenta fetal cord blood

and offspring blood were obtained with patient consent and Institutional
Review Board approvals at St. Barnabas Hospital and Brandeis University.
DNA was prepared using the Gentra Puragene DNA isolation kit. The
concentration of mtDNA was estimated using real-time PCR amplification
and SYBR green detection. Previously characterized mitochondrial DNA
fingerprints were used to identify hypervariable sites, and molecular bea-
cons were designed to include the variable base pair at position 16224 for
either the donor or recipient sequence. Specificity of the molecular beacons
was tested by PCR amplification from donor and recipient blood samples.
Placenta, fetal cord and offspring blood samples were amplified and the
fluorescence intensities from the beacons were compared using standards
containing 0, 5, 10, 20, 35, 50 and 100% donor mtDNA mixed with
recipient mtDNA from blood samples.

Results: Molecular beacons detected donor or recipient sequences spe-
cifically, even though the probes differed by only a single nucleotide. PCR
amplification from standard mixtures containing 5% donor mtDNA gener-
ated a detectable signal from the donor beacon. Samples from both ooplas-
mic transfer cases were found to have varying percentages of donor mtDNA
depending on the tissue type. In Case A, the placental sample contained
22% donor mtDNA compared to 5% donor mtDNA found in the fetal cord
blood and 30% in the blood from the same child at 9- and 24-months. In
Case B, the placental sample contained 82% donor mtDNA compared to
26% in the fetal cord blood and 40% in the blood from the 15-month child.

Conclusions: The results confirm that donor mitochondria are replicated
and persist in fetal tissues after ooplasmic transplantation. Interestingly,
there are varying amounts of donor mtDNA in different tissues and in
different subjects. Differential tissue distribution of the donor mitochondrial
populations may occur by preferential replication, random segregation or
selective mitochondrial elimination. However it is quite possible that one or
both of these children came from procedures where mitochondrial dysfunc-
tion was initially present, circumvented via ooplasmic transplantation, re-
sulting in the donor mitochondria being preferentially replicated and now
significantly persisting in the offspring.

Supported By: Institute for Reproductive Medicine and Science of Saint
Barnabas.

Tuesday, October 23, 2001
2:30 P.M.

O-149

Normal live birth produced from preovulatory mouse oocytes recon-
structed by germinal vesicle transfer. H. Liu, L. C. Krey, J. Zhang, J. A.
Grifo. Program for In Vitro Fertilization, Reproductive Surg and Infertility,
New York Univ Sch of Medicine, New York, NY.

Objective: The germinal vesicle (GV) of an immature mouse oocyte can
undergo maturation to metaphase II (MII) in heterocytoplasm of same
developmental stage and, upon artificial activation, transform into a haploid
pronucleus (PN). In this study, we have coupled GV transfer with MII
spindle and PN transfer to assess the developmental competence of the
transferred GV to support embryonic growth to term.

Design: Two types of reconstructed eggs were studied: GV-PN eggs—
following GV transfer the oocytes were matured and activated in vitro; the
resultant PN was exchanged with the female PN of a fertilized egg that had
matured in vivo; GV-S-PN eggs—following GV transfer and maturation in
vitro, the MII spindle was transferred to an enucleated egg that had matured
in vivo; this reconstructed egg was then artificially activated and fertilized
by transfer of a male PN from an in vivo zygote.

Materials/Methods: CB6F1 mice were injected with PMSG	 hCG,
immature and mature oocytes were collected at various times following the
hCG injection. Some mice were mated after hCG injection to obtain
fertilized eggs. Oocytes were artificially activated by sequential treatment of
A 23187 and cycloheximide. Nuclear transfer was performed in oocytes that
had arrested at GV or metaphase II stage, or had progressed to PN stage.
Membrane fusion was initiated by electric pulse. Reconstructed zygotes
were cultured in G1 media to 2-cell stage and then surgically transferred

into the oviduct of pseudopregnant foster mothers. Pregnant mothers were
allowed to carry to term.

Results: Oocytes reconstructed by GV transfer consistently extruded first
polar body when cultured in vitro (64.2%, n� 176). Some mature oocytes
(n � 53) were used for constructing GV-PN eggs and 49 (93%) were
artificially activated with the resultant PN successfully exchanged with the
female PN of 46 zygotes (94%). Each reconstructed zygote progressed to 2
cell stage, but none developed to term after transplantation to the oviduct of
female foster mice. The remaining 60 matured oocytes were used to con-
struct GV-S-PN eggs. The incidences of successful spindle transfer, artifi-
cially activation and PN transfer were 87%, 94% and 100% respectively.
This resulted in 48 zygotes for oviduct transplantation and birth of 6 normal
pups.

Conclusions: Our results demonstrate that the female nucleus retains
normal developmental competence following GV transfer and in vitro
maturation to MII. However, the ability of this MII nucleus to support
embryonic development to term requires that it be artificially activated and
allowed to develop in an ooplasm of an egg that matured in vivo. These
results illustrate the potential use of GV transfer to evaluate the functional
status of the female genome prior to or during meiotic division. It might also
help to elucidate the nature of the cytoplasmic disorder responsible for
age-related female infertility.

Supported By: Program for In Vitro Fertilization, Reproductive Surgery
and Infertility.

Tuesday, October 23, 2001
2:45 P.M.

O-150

Recovery of oocytes from bovine ovarian tissue transplanted to NOD
SCID mice. H. J. Hernandez-Fonseca, P. Bosch, J. D. Wininger, J. B.
Massey, H. Cho, B. G. Brackett. The Univ of Georgia, Athens, GA;
Reproductive Biology Assoc, Atlanta, GA.

Objective: Xenotransplantation of ovarian tissue may become an alter-
native means for preservation of fertility of female cancer patients and for
the preservation of endangered species. Hormonal stimulation following
xenografting has been shown to promote antral follicle development. How-
ever, efficient retrieval of the oocytes contained in these antral follicles is a
crucial step if this alternative is to have future clinical applications. The
objective of this study was to recover oocytes from calf ovarian tissue
transplanted into immunodeficient mice.

Design: Prospective randomized study.
Materials/Methods: Fresh ovarian cortico-medullary pieces, 1–2 mm3,

from 6 1-week-old calves were placed in dorsal subcutaneous spaces of 6 to
8-week-old male NOD SCID mice (6 pieces/mouse, 15 mice). Hormonal
treatment was initiated 3 days after surgery. Control mice (n� 3) received
saline while treated mice (n� 4/group) received daily intraperitoneal
injections of either 4 IU of FSH plus 4 IU of LH (“Humegon®”, Organon,
West Orange, NJ, USA), 4 IU of FSH (“Follistim®”, Organon) or 1 IU of
FSH. Hormones were given for 14 days and oocyte retrieval was 48 hr after
the last injection. Mice were euthanized, ovarian grafts were recovered, and
representative pieces were hematoxylin and eosin stained for classifying and
counting follicles. Other grafts were used for oocyte retrieval under a
stereomicroscope (40�) using microsurgical techniques to facilitate recov-
ery of oocytes. Seven oocytes were immediately stained with orcein to
assess maturation.

Results: Recovery of grafts (37%) was similar among all groups. Histol-
ogy revealed no effects of the hormonal treatments on follicular develop-
ment. The number of oocytes recovered was similar in each group; on
average, 1 oocyte was recovered from each graft. All oocytes were imma-
ture (GV stage) upon retrieval.

Conclusions: We have shown the feasibility of retrieving oocytes from
bovine ovarian tissue after being grafted for 20 days in NOD SCID male
mice. The recovered oocytes were immature upon retrieval. Hormonal
treatments of host mice used here did not improve either oocyte recovery
rates or follicular development. Future studies will involve in vitro matu-
ration of recovered oocytes.

Supported By: This study was support by Reproductive Biology Associ-
ates and The University of Georgia.
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O-151

Embryo fragmentation is correlated with increased levels of mitochon-
drial activity. B. M. Acton, A. Jurisicova, R. F. Casper. Samuel Lunenfeld
Research Institute, Departments of Physiology and Obstetrics and Gy-
necolgy, MSH, Univ of Toronto, Toronto, Ontario Canada.

Objective: Mitochondria are energy producing organelles of the cell that
are maternally inherited. Since mitochondrial replication does not begin
until after implantation, the developing embryo relies entirely upon the
mitochondria present in the oocyte at the time of ovulation for its energy
needs. This study was designed to observe mitochondrial activity in human
samples ranging from germinal vesicle (GV) stage oocytes to blastocyst
stage embryos. We also assessed whether there is any correlation between
mitochondrial activity and pregnancy.

Design: Human samples donated to research were received anywhere
from 24 to 256 hours post retrieval. Samples were cultured in human tubal
fluid (HTF) until the time of imaging. Patient information including age,
cause of infertility, number of embryos transferred and clinical pregnancy
was recorded based on patient number.

Materials/Methods: Human samples were stained with the mitochondrial
specific dye DePsipher (Trevigen, MD). The dye differentially fluoresces
based on the electrochemical potential across the mitochondrial membrane,
with active mitochondria fluorescing red and inactive mitochondria fluo-
rescing green. Samples were imaged on a deconvolution microscope and the
ratio of intensities of red to green fluorescence, indicative of mitochondrial
activity, was determined through software analysis (Delta Vision, API, CA).

Results: GV oocytes displayed a lower ratio of mitochondrial activity
than unfertilized oocytes (1.45� 0.16), as did metaphase II stage oocytes
matured in vitro. Within the unfertilized oocyte samples, the ratio of
intensity was retained until 80 hours post retrieval, stabilizing at an approx-
imate ratio of 2, at which point the intensity decreases. Embryo fragmen-
tation is associated with significantly elevated levels (p� 0.0047) of
mitochondrial activity, reaching up to 2.41� 0.54, while arrested embryos
with a lower percent of fragmentation retained the ratio of 1.34� 0.28. At
the 6 to 10 cell stage, a two-fold increase in mitochondrial activity was
observed with 60% fragmentation when compared to those with only 20%
fragmentation, suggesting that cellular fragmentation requires increased
energy. No correlation was found between maternal age and mitochondrial
activity. Our preliminary data also indicates that there is a trend towards an
increased ratio of intensity in samples from those patients in which a
pregnancy occurred compared to those with failed implantation.

Conclusions: Samples that lie outside of the physiological range of
mitochondrial activity tend to incur higher rates of fragmentation and
decreased implantation.

Supported By: CIHR.

Tuesday, October 23, 2001
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O-152

DNA fragmentation measured by the TUNEL assay is increased in the
sperm of couples with unexplained recurrent pregnancy loss. D. T.
Carrell, L. Liu, H. H. Hatasaka. Univ of Utah Sch of Medicine, Salt Lake
City, UT.

Objective: Sperm DNA breakage is inversely correlated with semen
quality. However, it has been shown that when DNA breakage is induced,
fertilization is unaffected, but embryogenesis is impaired. We have previ-
ously shown that couples with unexplained pregnancy loss following an
extensive evaluation of associated risk factors have an increased rate of
sperm chromosome aneuploidy. In this study we have further evaluated if
the sperm of the men with a history of recurrent pregnancy loss exhibit an
increased level of chromosome breakage as measured by the TUNEL assay.

Design: Cryopreserved semen from patients with a history of unexplained
pregnancy loss was evaluated and compared with cryopreserved control
specimens from the general population of men in the community.

Materials/Methods: A preliminary study was used to evaluate the differ-
ence in DNA breakage in sperm before and after cryopreservation. Sperm

were frozen using commercially available TEST-yolk freezing buffer. A
second study evaluated DNA breakage in sperm of 39 men with a history of
recurrent pregnancy loss and seven men from the general population. DNA
breakage was analyzed using the method of terminal deoxynucleotidyl
transferase-mediated dUTP-biotin end-labeling (TUNEL) and fluorescence
microscopy evaluation of at least 200 sperm from each sample. The per-
centage of sperm reacting positively and semen quality parameters were
evaluated by ANOVA.

Results: The percentage of positive reactions was significantly increased
in cryopreserved sperm compared to fresh sperm (16.2� 2.1 versus 2.0�
0.3, respectively). The fresh and cryopreserved rates were significantly
correlated (r� 0.74). The TUNEL reactivity rate was significantly in-
creased (p� 0.01) in cryopreserved sperm from patients with a history of
pregnancy loss (35.4� 2.9) compared to cryopreserved sperm from the
control group (14.1� 1.8). No significant differences were observed
between the two groups for standard semen quality parameters (count,
motility, morphology).

Conclusions: These data indicate that cryopreservation of sperm results in
a significant increase of DNA breakage. Secondly, the data show that sperm
from men with a history of recurrent pregnancy loss have a higher incidence
of DNA breakage than sperm from a control group. While there is no direct
evidence supporting a role for DNA breakage being the cause of the
pregnancy loss in the patients, it is possible that there may be a relationship.
This study supports previous reports indicating a role of paternal chromatin
abnormalities in recurrent pregnancy loss.

Tuesday, October 23, 2001
4:00 P.M.

O-153

Platelet-activating factor stimulates intracellular calcium levels in ex-
posed sperm. E. T. Purnell, W. E. Roudebush, F. D. Sengstacke, D. L.
Keenan, H. I. Kort, J. B. Massey. Reproductive Biology Assoc, Atlanta,
GA.

Objective: Platelet-activating factor [1-O-alkyl-2-O-acetyl-sn-glycero-3-
phosphorylcholine; PAF] is a potent signaling phospholipid that has unique
reproductive properties in addition to platelet activation. Exogenous PAF
has a positive effect on sperm motility, fertilization and pregnancy out-
comes. PAF has been shown to act via the specific G-protein PAF-receptor
mediated inositol triphosphate-diacylglycerol pathways in non-reproductive
cells and preimplantation embryos to increase intracellular calcium
([Ca		]i) levels. The study objective was to determine the effect of
exogenous PAF on [Ca		]i in sperm.

Design: Normal, motile, human sperm, loaded with FURA-2AM, were
exposed to PAF or lyso-PAF (the biologically inactive form of PAF). Sperm
[Ca		]i levels were determined via fluorescent spectrophotometry.

Materials/Methods: Human sperm were washed in modified HTF (phenol
red free) and loaded with FURA-2AM (0.1�M). Washed sperm were
exposed to 10�7 M PAF or lyso-PAF. Sperm [Ca		]i levels were deter-
mined via fluorescent spectrophotometry. Baseline sperm [Ca		]i levels
were measured for a minimum of 60 seconds prior to treatment. PAF or
lyso-PAF were added and sperm [Ca		]i levels were measured.

Results: Background, nonstimulated, sperm [Ca		]i levels had a mean
of 126.3 nM. Sperm [Ca		]i levels began to increase by 3.2 seconds with
maximum levels reached by 79.7 seconds after PAF exposure, baseline
levels returned by 110 seconds. Lyso-PAF had no effect on [Ca		]i levels
in exposed sperm. Maximum sperm [Ca		]i levels (265.2 nM mean)
following PAF exposure were 2-fold greater than that of baseline or lyso-
PAF [Ca		]i levels.

Conclusions: PAF’s mechanism of action, in spermatozoa, appears to
involve a PAF-receptor mediated increase in intracellular calcium. The
results further demonstrate the magnitude of PAF’s action in sperm.

Tuesday, October 23, 2001
4:15 P.M.

O-154

Differential expression of endothelial nitric oxide synthase (eNOS) in
sperm of fertile and infertile males. M. R. Freeman, A. Archibong, G. A.
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Hill, G. A. Weitzman, C. M. Whitworth, J. Mrotek. Nashville Fertility Ctr
and Meharry Medical Coll, Nashville, TN; Meharry Medical Coll, Nash-
ville, TN; Nashville Fertility Ctr, Nashville, TN.

Objective: We sought to compare endothelial nitric oxide synthase
(eNOS) expression in sperm from normospermic and infertile males.

Design: Prospective, observational study.
Materials/Methods: Twenty-nine diagnostic semen specimens (15 nor-

mospermic, 6 multiple male-factor, 4 teratospermic, 4 asthenospermic), and
4 epididymal aspirations were used in this study. Motile sperm was selected
by swim-up. For Western blot analysis, sperm proteins were separated by
1D-PAGE, 12% (20�g protein/lane), and transferred to nitrocellulose
sheets. The resulting Western blot was probed with polyclonal antibodies to
eNOS and detection was accomplished using a biotinylated secondary
antibody, a streptavidin-horseradish peroxidase complex, and enhanced
chemiluminescence. Indirect immunofluorescence was accomplished using
antibodies to eNOS and FITC-conjugated secondary antibody, and exam-
ined with an Olympus fluorescence microscope. Samples were character-
ized as normospermic, asthenospermic, teratospermic and epididymal. En-
dothelial NOS activity was examined by measuring nitrite, the stable
end-product of NOS, using the Griess reaction. Our main outcome measures
were localization of eNOS on human sperm and correlation with sperm
characteristic (normospermic, teratospermic, asthenospermic, and epididy-
mal), and comparison of eNOS activity in sperm from normospermic and
infertile males.

Results: Western blot analysis showed the presence of eNOS as a band of
135-140 kDa in both donor’s and infertile patient’s sperm. However, nitrite
production in sperm cultures from asthenospermic males was nearly twenty-
fold compared to sperm cultures from normospermic males (1.368 mM and
0.073 mM, respectively, P� 0.05). In addition, immunocytochemical
analysis of eNOS showed distinct staining patterns on sperm. Staining
patterns on asthenospermic specimens compared closely to normospermic,
while teratospermic and epididymal were quite different. The most preva-
lent staining pattern for normospermic specimens was staining on both
midpiece and equatorial regions, occurring in 70.5% of sperm scored. This
compares to 54.0% for asthenospermic, 18.0% for teratospermic, and 8.9%
for epididymal sperm. The majority of staining on teratospermic specimens
was on midpiece only (43.3% of sperm scored), while 18.4% of sperm
scored had no staining. On the other hand, the major patterns of staining for
epididymal specimens was no staining on 28.8% of sperm scored, and
equatorial only on 23.9% of sperm scored. Some epididymal sperm had a
unique staining pattern not found on any of the other specimens. This was
a speckled pattern occurring on the perimeter of the head only, and was
observed in 12.5% of the sperm scored.

Conclusions: The present study provides compelling evidence that eNOS
is present in the sperm of both fertile and infertile males. Although the
eNOS immunostaining patterns of normospermic and asthenospermic sam-
ples were similar, nitrite accumulation was significantly higher for asthe-
nospermic samples suggesting a physiological role for nitric oxide in the
regulation of sperm motility. Furthermore, the distinct eNOS immunostain-
ing pattern in epididymal samples suggests that nitric oxide may also be
involved in the regulation of sperm maturation.

Supported By: Minority Biomedical Research Support Grant
#GM08037-27 and SCORE Grant #2SO6GMO8037-28.

Tuesday, October 23, 2001
4:30 P.M.

O-155

Differential expression of integrin genes in septal and parietal endome-
trium of women with recurrent spontaneous abortion. A. R. Gargiulo,
Z. C. Wang, L. Xiao, B. A. Lessey, J. Politch, J. A. Hill. Brigham and
Women’s Hosp, Harvard Medical Sch, Boston, MA; Univ of North Carolina
at Chapel Hill, Chapel Hill, NC.

Objective: A uterine septum has been associated with an estimated
clinical spontaneous abortion rate of 60%, and implantation on the septum
has been proposed as the potential cause of embryo wastage. However,
histologic studies to date have not explained why implantation on the
septum should be defective. Differences in cell adhesion molecules between
the endometrium covering the septum and that covering the remainder of the
uterine wall may explain the propensity to pregnancy failure. We hypoth-

esized that integrin gene expression in septal and parietal endometrium of
women experiencing recurrent pregnancy loss may differ.

Design: Semiquantitative determination of messenger ribonucleic acid
(mRNA) levels in prospectively collected paired autologous endometrial
samples.

Materials/Methods: 11 regularly cycling women aged 27 to 42 (average
age 34 years) with recurrent spontaneous abortion and a uterine septum. All
endometrial samples were obtained by the same surgical team at the outset
of a hysteroscopic septum resection performed during the secretory phase of
a normal menstrual cycle. Two samples of endometrium were obtained from
each patient under direct visualization: one from the septum and one from
the posterior-lateral uterine wall at the level of the uterine fundus. Speci-
mens were immediately homogenized in Trizol and stored until RNA
isolation. Endometrial alpha1, alpha2, alpha3, alphav, beta3, beta4, and
beta5 mRNA levels were determined using a semi-quantitative reverse
transcription/polymerase chain reaction—enzyme-linked immunosorbent
assay (RT/PCR-ELISA) technique. Gene expression of the housekeeping
enzyme glyceraldeyde-3-phosphate dehydrogenase (GAPDH) was used as
the internal control. Relative mRNA levels are reported as the median
(range) ratio of spectrophotometric reading (optical density at 450 nm) of
the ELISA product for integrin and of that for GAPDH. Wilcoxon signed-
rank test was used to compare septal and parietal expression for each
integrin in all samples.

Results: Significant differences in mRNA levels in parietal vs. septal
endometrium were detected for alpha3 integrin [0.864 (0.445–1.837) vs.
0.438 (0.095–1.390), p� 0.003] and beta4 integrin [0.569 (0.208–1.462)
vs. 0.285 (0.083–0.830), p� 0.004]. Expression of alpha1, alpha2, alphav,
beta3, and beta5 in the two types of endometrial specimens was not
significantly different (p 0.05).

Conclusions: In women with recurrent spontaneous abortion and a uterine
septum, gene expression for integrins alpha3 and beta4 is significantly lower
in the endometrium covering the septum than in that of the posterior-lateral
wall at the level of the uterine fundus. A possible biological role of such
molecular dysregulation in the pathophysiology of early pregnancy failure
in this group of women is discussed.

Supported By: The American Society for Reproductive Medicine and TAP
Pharmaceuticals Research Grant in Reproductive Endocrinology for 1998–
2000 to Antonio R. Gargiulo.

Tuesday, October 23, 2001
4:45 P.M.

O-156

The expression of endothelial nitric oxide synthase (eNOS) mRNA in
human trophoblast and its regulation by leukemia inhibitory factor
(LIF) in vitro. E. Hambartsoumian, M. M. Seibel. Fertility Ctr of New
England, Faulkner Institute, Boston Univ Sch of Medicine, Reading, MA.

Objective: Nitric Oxide (NO) as a signaling molecule with pleiotropic
biologic activities, including vasodilatation, neurotransmission, immuno-
modulation, antimicrobial and antitumor activities. NO is produced as a free
radical during the enzymatic conversion of L-arginine to L-citruline by a
family of nitric oxide synthases (NOS). The objective of this study was to
examine the expression of the endothelial NOS (eNOS) gene in human
cytotrophoblast and syncytiotrophoblast cells and possible regulation of
these gene by cytokine LIF.

Design: Trophoblast cells culture, molecular biology, immunochemistry.
Materials/Methods: Total RNA was isolated from 1) homogenized pla-

cental tissue; and 2) cultured cytotrophoblast and syncytiotrophoblast cells
treated with LIF in vitro. RNA was reverse transcribed and amplified by
polymerase chain reaction (PCR) using specific primers for eNOS. Tropho-
blast cells were treated in vitro by LIF in a dose of 1 ng/ml. Trophoblast
cells were also immunostained using eNOS specific antibody to detect
eNOS protein expression in these cells.

Results: Results of the study demonstrate that eNOS mRNA is expressed
both in placental tissue and isolated cytotrophoblast cells. In culture, the
levels of iNOS mRNA are higher in differentiated syncytiotrophoblast than
cytotrophoblast cells. LIF inhibited eNOS mRNA expression in trophoblast
cells in vitro. The effect of this cytokine on eNOS mRNA was significant in
syncytiotrophoblast cells, but not in cytotrophoblast cells. Immunocyto-
chemical staining confirmed the trophoblast cells as a major source of the
eNOS synthase production.
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Conclusions: 1) eNOS mRNA is expressed in human trophoblast, hence,
suggesting a role for NO in placental growth and function. 2) LIF inhibited
the eNOS mRNA expression in syncytiotrophoblast cells in vitro, suggest-
ing possible similar regulatory mechanism in vivo. 3) This study demon-
strates for the first time the effect of LIF on eNOS gene expression in human
tissue.

Supported By: (in part) a grant from Boston University School of Med-
icine.

REPRODUCTIVE ENDOCRINOLOGY

Tuesday, October 23, 2001
2:00 P.M.

O-157

Expression and progestational control of OVGP1 messenger RNA in
the mouse uterus and oviduct. C. H. Kim, J. H. Jun, J. F. Strauss III, G. L.
Gerton. Ctr for Research on Reproduction and Women’s Health
(CRRWH), Dept of Obstetrics and Gynecology, Univ of Pennsylvania
Medical Ctr, Philadelphia, PA.

Objective: To evaluate the physiologic changes of OVGP1 (oviductin,
oviduct-specific glycoprotein, MUC9) messenger RNA (mRNA) in each
stage of the estrous cycle and during the early pregnancy period, and to
analyze the effect of progesterone (P) on the expression of OVGP1 in the
mouse uterus and oviduct.

Design: Experimental laboratory study using a mouse model.
Materials/Methods: Uteri and oviducts were obtained from 6–8-wk-old

female mice with different estrous cycles (proestrus, estrus, diestrus) and
from day 0, day 1, day 2, day 3, day 4, day 5 post-coitus. On the next day
following a single injection of P (0.05 mg) or two daily injections of P (0.05
mg per each day), mice were sacrificed and uteri and oviducts were
removed. Real time reverse transcriptase-polymerase chain reactions (RT-
PCRs) were performed to examine OVGP1 mRNA in the excised tissues.
Statistical analyses were performed using the chi-square test, Fisher’s exact
test or Kruskal-Wallis analysis of variance as appropriate. Statistical sig-
nificance was defined as p� 0.05.

Results: Compensated cycle number of threshold (CT) values of real time
RT-PCRs were converted into the relative amounts of mRNA by setting the
CT value of oviductal OVGP1 mRNA at estrus to an arbitrary value of 100.
In oviductal tissue, relative amounts of OVGP1 mRNA were similar at each
stage of the estrous cycle. However, relative amounts of these tended to
increase on post-coital day 1, 2, 3, 4, 5 and the values on post-coital day 5
were significantly higher than those in other stages of the estrous cycle. The
relative amounts of OVGP1 also significantly increased after two daily
injections of 0.05 mg P. In the uterus, OVGP1 mRNA was detected
although the relative amounts in the oviduct at estrus were significantly
higher, 2000-3000 fold greater than found in the uterus at all stages of the
estrous cycle. OVGP1 expression was confirmed by electrophoretic analysis
of the PCR products using mRNA samples from uterus retrieved after two
daily injections of 0.05 mg P and was significantly lower, with 22.2%,
compared with 100.0% in those of proestrus, estrus, or diestrus. These
relative amounts tended to decrease after mating or P injection, but a
statistical significance was not found.

Conclusions: OVGP1 mRNAs were present in the uterus but the expres-
sion of OVGP1 was much lower in this tissue than that in the oviduct.
Expression of OVGP1 mRNA in the oviduct appeared to increase during the
receptive period but its expression in the uterus might be unchanged or
decreased during the same period. Progesterone might have a tissue-specific
effect on the expression of OVGP1 mRNA in uterus and oviduct.

Supported By: This project was supported in part by the Bill and Melinda
Gates Foundation to the CRRWH.

Tuesday, October 23, 2001
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O-158

Growth differentiation factor-9 (GDF-9) mRNA expression in human
granulosa cells: relation to IVF outcome. H. Huang, Q. Huang, S. Wu, H.
Wang, C. Lai, Y. Soong. Chang Gung Memorial Hosp, Tao-Yuan, Taiwan.

Objective: There is accumulating evidence that mammalian oocytes se-
crete factors that regulate the development of the surrounding granulosa
cells in ovarian follicles. Several of these paracrine-signaling factors are
coexpressed in all stages of follicular development and in the oocyte.
GDF-9, a member of the transforming growth factor� (TGF-�) superfam-
ily, was shown recently to be essential in early follicular development.
GDF-9 deficient mice display an arrest of follicle growth at the primary
follicle stage. Little information is available regarding the granulosa cell
GDF-9 expression and regulation of folliculogenesis after ovulation induc-
tion for IVF. The aim of this study was to investigate the role of GDF-9 in
human follicle development by quantifying intrafollicular mRNA expres-
sion and exploring the relationship of its expression with the efficacy of
ovulation induction and IVF outcome.

Design: 51 samples of human follicular fluid and granulosa cells were
obtained from patients undergoing IVF treatment in an academic medical
center. All of the patients were stimulated with standard GnRH analogue-
FSH protocols. The GDF-9 mRNA in human granulosa cells was deter-
mined by RT-PCR. To determine the steady amount of GDF-9 mRNA
levels in granulosa cells, a quantitative competitive PCR (QC RT-PCR) was
developed with construction of an internal standard by deletion of defined
fragments from the target cDNA.

Materials/Methods: Human granulosa cells were manually collected from
follicle aspirates after isolation of oocytes. Group A (n� 13) was composed
of patients with serum levels of estradiol� 1000 pg/mL on the day of hCG
administration and group B (n� 38) was composed of patients with
estradiol levels� 1000 pg/mL. Total extracted RNA was reverse tran-
scribed into cDNA and amplified by PCR using specific designed primers
for �-actin (838bp) and GDF-9 (734 bp) target cDNA. To determine the
quantitative amount of human granulosa cell GDF-9 mRNA, the extracted
total RNA was reverse transcribed and defined amount of internal standard
cDNA (418 bp) were coamplified by QC PCR. The quantitative ratio was
determined by the density of target to the internal standard. Data were
analyzed using ANOVA and chi-square test.

Results:�-actin and GDF-9 mRNA were detected in all human granulosa
cell samples. The quantitative ratio of GDF-9 mRNA was significantly
higher in group B in comparison to group A (1.49� 0.3 vs. 1.1� 0.41, p�
0.05). The mean number of retrieved oocytes was also significantly higher
in group B compared to group A (13.9� 5.9 vs. 4.3� 3.2, p � 0.05).
However, there was no difference in the fertilization rate (72.8% vs. 66.2%)
and mean number of embryos transferred (2.7 vs. 3.6), respectively. The
clinical pregnancy rate per transfer in group A was significantly lower in
comparison to group B (8% vs. 39%).

Conclusions: These results suggest that human granulosa cell GDF-9
expression may play a crucial role in early follicle development. An appro-
priate expression of GDF-9 is associated with successful ovarian follicle
maturation and pregnancy outcome in an IVF program.

Supported By: This work was supported in part by CMRP (Chang Gung
University Research Program, Taiwan) Grant No. 897 (to H.Y.H).

Tuesday, October 23, 2001
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O-159

Microarray expression profiling reveals candidate genes for human
uterine receptivity. L. C. Kao, J. Yang, B. D. Lessey, L. C. Giudice.
Stanford Univ Medical Ctr, Stanford, CA; Univ of North Carolina at Chapel
Hill, Chapel Hill, NC.

Objective: Implantation is essential to successful human reproduction.
Strong evidence indicates the human endometrium is selective and tempo-
rally restrictive, framing a “window of implantation” (WOI). Individual
proteins have been identified and proposed to mediate uterine receptivity,
each uncovered by studying usually a single molecule. The multitude and
abundance of these proteins with respective signaling mechanisms neces-
sitate large scale, detailed investigation. Advanced array technology pro-
vides global profiling of differentially expressed mRNAs, allowing simul-
taneous protein identification and functional dissection. Herein, we describe
the application and initial data analyses, from high-density oligonucleotide
microarray profiling of human endometrial samples from the secretory &
proliferative phases, to discover candidate genes for human uterine recep-
tivity.

Design: Prospective in vitro study.
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Materials/Methods: Endometrial biopsies were obtained after informed
consent, following an approved protocol. Sixteen samples (10 proliferative,
6 secretory phase) were studied. Tissues were preserved in liquid nitrogen
and later processed for poly(A)	mRNA. T7-(dT)24 oligo-primer was used
for cDNA synthesis. Biotinylated cRNAs were generated by in vitro tran-
scription/IVT. Chemically fragmented cRNAs were used for hybridization
on Affymetrix Hu95A microarrays, each with probe sets for more than
12,000 full-length human genes. Fluorescent labeling and optical scanning
were carried out and data analyzed with GeneChip� Analysis Suite v4.01 &
MS Excel:Mac 2001.

Results: A typical biopsy sample provided 1�8�g of poly(A)	RNA,
sufficient for cDNA synthesis. IVT yielded sufficient, high purity, labeled
cRNA (10�g) for hybridization. Expression profiles were scaled for com-
parison, using glyceraldehyde-3-phosphate dehydrogenase/GAPDH & actin
signals as control. Mean values were obtained for each group, and ratios
derived. One cRNA sample was submitted for two separate arrays to
establish discriminatory levels. When 3-fold change was applied, 312 genes
(�2.5%) were discordant. Significantly upregulated genes for the WOI
include: pregnancy associated endometrial�2 globulin/glycodelin; insulin-
like growth factor/IGF-2; IGF binding proteins/BPs-1, -2, & -4; plasmino-
gen activator inhibitor; urokinase receptor; tissue inhibitor of metallopro-
teinases/TIMP-3; prostaglandin/PG-E receptor; integrin�; osteopontin;
neural cell adhesion molecule/N-CAM; intercellular adhesion molecule/
ICAM-2; secretory mucin/MUC-6; zona-pellucida-binding protein; chloride
channel; calcium channel; water channel; peptide transporter-1; 17-�-hy-
droxysteroid dehydrogenase/HSD; 11-�-hydroxylase; interferon�; interleu-
kin/IL-15 & receptor/R; fibroblast growth factors/FGFs-6, & -8; chemo-
kine-3; transforming growth factor/TGF� type II R; and 186 expressed
sequence tags/EST-unknown proteins.

Conclusions: 1) We have demonstrated consistent capability in applying
high-density oligonucleotide microarray expression profiling to routine bi-
opsied human endometrial samples, allowing us to profile and interrogate
expression of 12,000	 full-length genes. 2) We have established the repro-
ducibility of microarray hybridization. Using 3-fold change as the discrim-
inating level, we anticipate depicting significant difference with greater than
95% confidence. Expanded sample numbers further reduced individual
variation. 3) First run analysis confirmed documented genes of WOI,
including: glycodelin, IGFBP-1, PGE2-R, integrin�, MUC, 17�-HSD,
IL-15, & TGF�-IIR. We are currently validating novel findings. 4) Clus-
tering analyses and mining efforts are being conducted. Further analyses
and application not only will reveal candidate genes for uterine receptivity
but will also provide comparison basis for disease states such as endome-
triosis and endometrial hyperplasia.

Supported By: NIH WRHR Award HD#01249 (LCK) & NIH SCCPRR
HD#31398 (BDL, LCG).

Tuesday, October 23, 2001
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O-160

Osteopontin normally localized to the apical surface of receptive endo-
metrium, is lacking in women with endometriosis with aberrant �v�3
integrin expression. B. A. Lessey, K. B. Appa Rao, R. C. Bagnell. Univ
of North Carolina at Chapel Hill, Chapel Hill, NC.

Objective: Endometriosis is present in up to 40% of women with infer-
tility. While there is general consensus that severe endometriosis causes
infertility, controversy remains regarding the impact of minimal or mild
disease. Osteopontin is an arg-gly-asp (RGD) containing ligand for the
�v�3 integrin. Approximately 50% of infertile women with minimal or
mild endometriosis and infertility fail to express�v�3 during the window
of implantation. The purpose of this study was to investigate differences in
osteopontin (OPN) binding to the luminal surface of women who did and
did not express this integrin.

Design: Prospective assessment of OPN localization in fertile and infer-
tile women with laparoscopically proven minimal or mild endometriosis,
with “in phase” endometrial histology.

Materials/Methods: All women had timed endometrial biopsies based on
LH surge detection and all had “in phase” histology. Group I consisted of
15 fertile women with “in phase” histology biopsied during cycle day 21 to
24 all with normal �v�3 expression. Group II consisted of 9 infertile
endometriosis patients with normal�v�3 expression. Group III consisted of

infertile endometriosis patients who lacked expected�v�3 integrin expres-
sion. OPN and�3 was examined by immunohistochemistry and immu-
noscanning electron microscopy.

Results: OPN was produced and secreted by the glandular epithelium in
all patients studied. Luminal staining was present in Group I and II.
Scanning EM immunolocalization demonstrated staining of OPN only on
the surface of apical projections known as pinopods. In women with
endometriosis and absent endometrial�v�3, there was dramatic and statis-
tically significant reduction in luminal OPN localization (p� .001).

Conclusions: These data suggest that differences in OPN binding corre-
late well with �v�3 integrin expression suggesting that this integrin is the
primary receptor for OPN on the surface epithelium. Endometriosis patients
that fail to express the�v�3 integrin on endometrium still secrete OPN
normally but luminal binding was lacking. OPN provides a secondary
biomarker of endometrial receptivity and may explain why such patients
have reduced fecundity.

Supported By: Supported by NIH grants HD 34824 and HD 35041.

Tuesday, October 23, 2001
3:00 P.M.

O-161

Hyperprolactinemia-induced impairment of testosterone release is ma-
nipulated by testicular interstitial macrophage. W. J. Huang, L. S.
Chang, J. Yeh, P. S. Wang. National Yang-Ming Univ, Sch of Medicine,
Taipei Veterans Gen Hosp, Taipei, Taiwan; National Yang-Ming Univ, Sch
of Life Science, Taipei, Taiwan.

Objective: Hyperprolactinemia (hyperPRL) might induce sexual impo-
tence or infertility in male mammals. The phenomenon is because of the
appearance of hypogonadism. The mechanism of hyperPRL-induced hypo-
gonadism has been explained by a dysfunction of hypothalamus-pituitary
axis. However, this explanation is not satisfied in all circumstances. A direct
effect of prolactin (PRL) to testicular steroidogensis has been proposed.
How PRL influence, in a direct way, the testicular testosterone (T) release
is still elusive.

Design: Controlled experimental laboratory study.
Materials/Methods: The hyperPRL rat model was conducted by allograft-

ing anterior pituitary (AP) glands to the renal sub-capsular space. The
control groups were grafted with brain cortex. The in vivo study was
designed to confirm a decreased T response after human chorionic gonad-
otropin (hCG) stimulation in the hyperPRL animals. The in vitro T re-
sponses after hCG, PRL, cAMP related enzymes and steroidogenic precur-
sors were observed in both testicular interstitial cells (TIC) and Leydig cells
stimulations. The testicular interstitial macrophages (TIM) were also iso-
lated to characterize the role of TIM-released tumor necrosis factor-�
(TNF-�) in hyperPRL-induced hypogonadism. The concentration of T, PRL
and cAMP was measured by radioimmunoassay and that of TNF-� by
enzyme immunoassay.

Results: The results indicated that the AP-grafting-induced hyperPRL
decreased T response to the in vivo challenge of hCG. In vitro TIC cultures
showed that the hyperPRL groups had a significantly lower T release after
challenge of hCG, PRL, 8-bromo-cAMP or steroidogenic precursors. While
in the in vitro Leydig cells incubations, the hyperPRL exhibited an opposite
results after similar challenge as in the TIC, a tremendously higher T release
was observed in the hyperPRL group than in the control. These findings
indicated that the effects of high PRL levels boosted the testosterone
biosynthesis in Leydig cells.While the major difference between TIC and
Leydig cell cultures is the presence of TIM. TIM is the major source of
TNF-�, which regulates the functions of neighboring cells. TNF-� could be
detected in the TIC medium, in particularly to higher levels in the medium
of hyperPRL groups. Incubation of Leydig cells with TNF-� created a
dose-dependent inhibition of T release.

Conclusions: HyperPRL-induced hypogonadism has been demonstrated
in the AP-grafted rats and the in vitro TIC culture. The T biosynthesis
machinery of the Leydig cells in hyperPRL rats was not weakened, to the
contrary, T biosynthesis was enhanced in the Leydig cells in the hyperPRL
animals. This picture echoes the theory that PRL being a trophic hormone
to testicular development. Certain TIC (e.g. TIM) other than Leydig cells
must play a role in suppressing the T release by the Leydig cells.

Supported By: Grant from Taipei Veterans General Hospital # 89-092.
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O-162

In PCOS estradiol secretion is dose-dependent and hypersensitive to the
LH analog hCG. D. F. Rychlik, R. B. Barnes, E. J. Bieber, R. L.
Rosenfield. Univ of Chicago, Chicago, IL.

Objective: To determine if the LH analog, hCG, stimulates estradiol
secretion in a dose-dependent fashion in normal and women with polycystic
ovary syndrome (PCOS).

Design: A randomized clinical study.
Materials/Methods: We studied 24 mid-follicular phase normal women

and 22 with PCOS, defined by oligo-ovulation and an elevated plasma free
testosterone (T) not suppressed by dexamethasone (Dex). Subjects were
randomized to 100, 500, 1,000, and 3,000 IU hCG. Dex was given through-
out the study to suppress adrenal steroids. Estradiol and androstenedione
(AD) levels were measured at zero and 24 hours after hCG administration.
Differences between normal and PCOS dose-response slopes were deter-
mined by multiple linear regression for each steroid.

Results: In normal women the estradiol dose-response slope was signif-
icant from 100 to 3000 IU of hCG (p� 0.015). The PCOS women
demonstrated a significant estradiol dose-response between 100-1000 IU of
hCG (p � �0.001) and had a significantly steeper slope compared to
normals (p � �0.0001). Only PCOS subjects had a significant dose-
response of AD (p� 0.023).

Conclusions: To our knowledge, this is the first evidence in humans of a
dose-response of estradiol to the LH analog hCG. The PCOS ovary had a
steeper estradiol dose-response curve and reached a maximum response at
a lower hCG dose. This suggests that the normal ovary is less sensitive to
hCG and to down-regulation by hCG compared to the PCOS ovary. There
was a significant dose-response of AD only in PCOS women which suggests
an alteration of thecal cell function. Possible causes of the estradiol dose-
response are 1) thecal cell secretion of estradiol precursors or factors that
stimulate aromatase such as IGF-1, 2) direct thecal cell secretion of estradiol
in response to hCG or, 3) granulosa cell LH receptors increase aromatase
activity in response to hCG. Our findings indicate overproduction of estro-
gen in the PCOS ovary is in part caused by an increased sensitivity to
stimulation by LH.

Supported By: GCRC Grant—MO1 RR0055.
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O-163

Effect of exogenous gonadotropins on in vivo epidermal growth factor
receptor (EGF-R) expression in murine ovarian follicles throughout the
estrous cycle. B. Scoccia, G. Uncu, K. Elter, J. V. Ilekis. Univ of Illinois
at Chicago, Chicago, IL.

Objective: EGF-R is expressed in the murine ovary and ligand (EGF,
TGFa) activation plays a role in normal folliculogenesis. In this study, we
investigated the effect of ovulation induction with exogenous gonadotropins

on in vivo EGF-R expression in rat ovarian follicles during the estrous
cycle.

Design: Prospective, randomized, controlled murine study, approved by
the animal IRB, at an academic institution.

Materials/Methods: Adult female Wistar rats were housed on a 12-hour
light/12-hour dark schedule. Estrous cycles were monitored by vaginal
smears. Animals were separated into two groups: rats in the study group
were injected intraperitoneally with 10 IU PMSG in early proestrus fol-
lowed by 10 IU hCG 56 hours after PMSG; rats in the control group were
injected with 0.9% saline only. Three animals in each group were eutha-
nized according to their vaginal smears at late proestrus, estrus and
metestrus. The ovaries were cryopreserved. Immunohistochemistry was
performed using a monoclonal anti-EGF-R antibody (Clone no. 29.1, mouse
IgG) and a peroxidase-labeled goat anti-mouse IgG, as the secondary
antibody. A chromogenic reaction was developed by incubation with a
solution of 3-Amino-9-ethylcarbazole for 15 minutes. All sections were
counterstained with Mayer’s hematoxylin and evaluated by light micros-
copy. The intensity of EGF-R immunostaining in the ovarian follicles was
assessed by using a computer-assisted image analysis and results were
expressed as “pixels per area (ppa)”. Statistical analysis was done with the
Wilcoxon test and ANOVA with post-hoc tests, where appropriate. P value
of �0.05 was considered significant.

Results: In late proestrus, there was a weak EGF-R expression in the
control group, while moderate staining was seen in the study group (P�
0.06). During estrus, EGF-R expression significantly increased in the con-
trol group (p � 0.05 vs proestrus), while it decreased in the PMSG
stimulated group (P� NS vs proestrus). EGF-R staining was lower during
estrus in the PMSG stimulated group when compared to that in the control
group (p� 0.05). Following ovulation, during metestrus, EGF-R expression
decreased in the control group, although not significantly (P� NS, vs
estrus), and it increased in the study group (p� 0.05, vs estrus). However,
the EGF-R staining during metestrus was comparable between control and
study groups (P� NS).

Conclusions: Exogenous gonadotropin administration to cycling rats sig-
nificantly modulates EGF-R expression in ovarian follicles in vivo when
compared to cycling controls. We postulate that changes in EGF-R expres-
sion in the granulosa and theca cells during gonadotropin stimulation may
modulate ligand (EGF and TGFa) tissue effects during folliculogenesis.

Supported By: University of Illinois Campus Research Board, Chicago,
Illinois
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O-164

Detection of differential gene expression profiles between in-vitro and
in-vivo developed graafian follicles by DNA microarray. H. Liu, Z. He,
Z. Rosenwaks. Ctr for Reproductive Medicine & Infertility, Weill Medical
Coll of Cornell Univ, New York, NY.

Objective: To study differential gene expression profiles of in-vitro and
in-vivo developed Graafian follicles in order to identify essential factors
involved in folliculogenesis.

Design: A novel Dig-chem-link method was developed to label total
mRNAs instead of reverse-transcribed cDNAs. After hybridization, gene
expression in the in-vitro and in-vivo developed Graafian follicles were
scanned and compared.

Materials/Methods: Mechanically isolated preantral follicles (Group A)
transformed into Graafian follicles after in-vitro culture with gonadotropins
for 10 days (Group A) were compared with Graafian follicles which
achieved a similar anatomic and developmental stages after 2 days of
in-vivo PMSG stimulation (Group B). Total RNAs extracted from Graafian
follicles of both groups were labeled with a novel Dig-chem-link method
and then hybridized with Clontech Atlas� mouse cDNA expression arrays.
After hybridization, the labeled probes on the arrays were detected, scanned,
and analyzed for comparison.

Results: Of the 588 known studied genes, 62 and 84 were detected in both
Group A (in-vitro) and Group B (in-vivo), respectively. Thirty-three were
expressed in both groups, 29 were expressed only in Group A, and 51 were
expressed only in Group B. When compared with Group A, more transcrip-
tion activators (12 vs. 6), receptors (17 vs. 9), growth factors and cytokines
(8 vs. 5), and kinase related proteins (10 vs. 3) were expressed in Group B.
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Of the 33 genes expressed in both groups, expression was significantly
higher in Group B than in Group A. The mean and standard deviation of
gene expression were 47.09� 92.54 (ranging from 7.76 to 551.5) and
27.0� 19.20 (ranging from 1.66 to 66.23) in Groups B and A, respectively.
Ten of these 33 genes exhibited higher gene expression (e.g., HSP84,
HSP86, 78 kDa, glucose-related proteins, follistatin) whereas 9 expressed
significantly lower gene expression (e.g., BAG, BAK, Cathespin B, IGF-IA)
in group B. Interestingly, many growth factors and receptors were expressed
only in the in-vivo group (e.g., IGFBP2, IGFBP6, nerve growth factor�,
glucose-6-phosphate isomerase, LIF receptor, GM-CSF-receptor, TGF-�-
receptor, interferon�-receptor, integrin-�1-receptor, and IGFII-receptor).
On the other hand, some death-related apoptosis genes were expressed only
in the in-vitro group (e.g., Caspase-11, defender against cell death I,
DNA-damage-inducible protein 45).

Conclusions: Culture environment appears to have a significant impact on
cellular gene expression. Our results clearly suggest that many growth
factors and their receptors were down-regulated and many death-related
apoptosis genes were up-regulated under in-vitro maturation conditions.
These findings may explain the prolonged in-vitro (10-12 days) growth
period required for full maturation of preantral follicles compared to the
shorter period (2 days) required for in-vivo development. The understanding
of the mechanisms involved in the regulation of gene expression in this
experimental paradigm will provide future opportunities to develop in-vitro
strategies for optimal follicular and oocyte development, thus providing an
important in-vitro source of competent gametes.

Tuesday, October 23, 2001
4:30 P.M.

O-165

Arterial wall compliance in women with polycystic ovaries. K. Lakhani,
A. Seifalian, P. J. Hardiman. Royal Free and Univ Coll Medical Sch,
London, UK.

Objective: To assess macrovascular function in women with polycystic
ovaries.

Design: Cross sectional study.
Materials/Methods: The subjects were 15 asymptomatic women with

polycystic ovaries (PCO),15 women with PCO and clinical or biochemical
features of polycystic ovary syndrome (PCOS), and 15 control age matched
controls. Artery wall motion was analysed using an ultrasound scan wall
tracking system (Arterial Wall Track, Pie Medical System) with simulta-
neous measurement of brachial blood pressure, Diametrical compliance and
stiffness index were determined for the left and right internal carotid
arteries. Comparison between three groups was performed by One Way
ANOVA, if significant followed by Bonferroni’s multiple comparison test.

Results: Internal carotid artery compliance was significantly decreased
and the stiffness index increased in the women with PCOS and PCO than in
the healthy controls.

Arterial wall compliance in women with polycystic ovaries.

PCOS PCO Controls

p value
PCOS v
Controls

PCO v
Controls

Compliance
(% mmHg-1
� 10�2)

Right 11.2� 1.2 10.9� 1.3 16.0� 1.3 �0.05 �0.05
Left 12.1� 1.2 11.1� 1.2 16.0� 1.0 0.051 �0.05
Stiffness Index
Right 12.3� 1.6 18.0� 4.1 9.0� 1.0 �0.05 �0.05
Left 10.7� 0.8 14.3� 1.8 8.3� 0.5 0.059* 0.059*

* ANOVA.

Conclusions: This is the first demonstration of decreased arterial compli-
ance wall in women with polycystic ovaries. As with other vascular and
endocrine parameters, we found a trend of decreasing compliance from
normal through PCO to PCOS. Whilst the mechanism responsible for the
increased vascular stiffness in these women is not known, it is of interest
that similar changes have been reported in diabetes raising the possibility

that glycosylation of vascular collagen secondary to hyperglycaemia may be
responsible.

Tuesday, October 23, 2001
4:45 P.M.

O-166

Acrogranin (epithelin/granulin precursor) expression is modulated by
estradiol in the female mouse genital tract. C. Perez, L. Diaz-Cueto, J.
Jun, G. Gerton. Ctr for Research on Reproduction and Women’s Health
(CRRWH), Dept of Obstetrics and Gynecology, Univ of Pennsylvania
Medical Ctr, Philadelphia, PA.

Objective: Acrogranin, (also called Granulin/Epithelin Precursor, PC
derived growth factor PCDGF) is a 67,000 Mr glycoprotein that has growth
regulatory activities principally toward epithelial cells. To date Acrogranin
has been shown to be expressed in many tissues as well as transformed cell
lines. In preimplantation mouse embryos, acrogranin is expressed by tro-
phectoderm (Diaz-Cueto et al.Devel Biol 2000;217:406–18) and its tran-
script is found at highest levels in male and female genital tracts, suggesting
acrogranin has an important role in reproductive function. Studies with
function-blocking antibodies and purified protein indicate that acrogranin
regulates the growth and development of preimplantation mouse embryos in
vitro. Toward an understanding of the role of acrogranin in reproduction, we
examined the cellular expression of acrogranin in reproductive tissues.

Design: Prospective experimental laboratory study using a mouse model.
Materials/Methods: The expression of acrogranin mRNA and protein in

adult non-pregnant and pregnant female mouse genital tract tissues were
examined using real time RT-PCR, western blotting, and immunohisto-
chemistry. Experiments were also carried out to determine whether acro-
granin expression is influenced by pubertal status, stage of the estrous cycle,
early implantation period and following steroid hormone treatment after
ovariectomized model.

Results: Acrogranin was expressed mainly and strongly by endometrial
epithelial cells and weakly in stromal, smooth muscle and oviductal epithe-
lial cells. The intensity of this expression varied during prepuberty and
throughout the estrous cycle. Acrogranin was present in reproductive tissues
(oviduct, uterus) of prepuberal animals as early as 12 days old and in
ovariectomized mice, conditions when ovarian steroid levels are almost
absent. On the other hand, acrogranin mRNA and protein expression was
enhanced when young animals reached sexual maturity and when ovariec-
tomized were treated with estradiol. During the early implantation period,
acrogranin expression appeared to decline in the stromal tissues except in
those areas undergoing decidualization were this factor was strongly local-
ized around the embryo implantation site.

Conclusions: Acrogranin was expressed mainly in endometrial epithelial
cells. Expression of acrogranin mRNA and protein occurred at a low level
in prepubertal animals but increased following puberty and in response to
estrogens, indicating that acrogranin expression is partially upregulated by
estradiol. The intense and specific localization around the embryo during
early implantation suggest that acrogranin has an important role in repro-
ductive function.

Supported By: This work was supported in part by National Institute of
Health. Grant HDO6274 to G.L.G and the Fogarty International Center.
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O-167

Reduced IL-1� production is associated with altered T helper 1(Th1)/
Th2 cytokine profile at the mRNA level in the decidua in unexplained
recurrent pregnancy loss (RPL). Z. C. Wang, L. Xiao, D. J. Anderson, R.
Osathanondh, J. A. Hill. Dept of Obstetrics, Gynecology and Reproductive
Biology, Brigham and Women’s Hosp, Harvard Medical Sch, Boston, MA;
Brigham and Women’s Hosp, Boston, MA.
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Objective: A maternal response to the conceptus known as Th1 immu-
nodystrophism has been associated with unexplained RPL. However, a
causal relationship and the underlying mechanism(s) remain to be deter-
mined. Our previous studies showed an association of IL-1� gene polymor-
phisms with Th1 immunity to trophoblast in RPL, suggesting that IL-1 is
potentially involved in the etiology of this disorder. The objective of the
current study was to correlate IL-1� and Th1/Th2 cytokine gene expression
in the decidua from women with and without RPL corrected for fetal
aneuploidy.

Design: Prospective determination of cytokine mRNA levels in decidual
samples from 3 groups of women: RPL with unexplained etiology, RPL due
to trisomy 16 fetus and gestationally matched fertile controls.

Materials/Methods: Decidual samples were obtained following curettage
from 17 women undergoing a repeat missed abortion during early gestation
[12 with normal fetal karyotypes (NFK), 5 with fetal trisomy 16 (FT16)] and
12 gestationally matched fertile women undergoing elective pregnancy
termination. RNA was extracted from decidual specimens using Trizol
method. Cytokine mRNA was detected by reverse-transcriptase /polymer-
ase chain reaction (RT/PCR)-enzyme linked immunoassay (ELISA).
GAPDH was used as an internal control. Specific mRNA templates were
quantified from a standard curve and their ratio of cytokine/GAPDH rep-
resented the relative mRNA level. Data were statistically analyzed using
Kruskal-Wallis or Mann-Whitney Rank tests and Spearman rank correla-
tion, and reported as median (range) of relative mRNA levels.

Results: The relative mRNA levels for IL-1�, IL-10 and IL-12 in the
decidua were significantly different between the RPL group with NFK and
fertile controls as shown in the table. In contrast, only the IL-10 mRNA
levels were significantly lower in the RPL group with FT16 than in fertile
controls. Although IFN-� mRNA levels were not significantly different, the
ratio of IFN-�/IL-10 was increased in RPL cases with NFK (P� 0.013), but
not in cases with FT16, when compared with fertile controls. When the data
from all groups were pooled together, a positive correlation was found
between IL-10 and IL-1� levels (Rho� 0.512, P� 0.0067) and a reverse
correlation was noted between IFN-�/IL-10 and IL-1� (Rho� -0.514, P�
0.0066).

Relative mRNA levels of decidual cytokines.

Cyto-
kines Fertile (n�12) RPL (NFK, n�12) RPL (FT16, n�5)

IL-1� 1.035 (0.569–1.996)* 0.271 (0.02–0.748), P� 0.0008 1.070 (0.139–1.226), P� 0.34

IL-10 0.664 (0.351–1.389) 0.279 (0.27–1.446), P� 0.014 0.357 (0.120–0.754), P� 0.027

IL-12 0.01 (0.0001–0.062) 0.022 (0.011–0.182), P� 0.046 0.052 (0.002–0.067), P� 0.11

* median (range).

Conclusions: In women with RPL, a shift from Th2 to Th1 cytokine
profile was observed in the decidua from the group with unexplained
etiology, but not in the group with fetal demise due to trisomy 16, suggest-
ing that the Th1 mileau is a cause and not effect of the abortion in
unexplained RPL. Such a shift is associated with reduced IL-1� and
increased IL-12 production in the decidua.

Supported By: The Fearing Laboratory Endowment.

Tuesday, October 23, 2001
2:15 P.M.

O-168

Evidence for the presence of interleukin (IL)-18, IL-18 receptor and
IL-18 binding protein expression in the human endometrium. O. Yo-
shino, Y. Osuga, T. Yano, K. Koga, O. Tsutsumi, Y. Taketani. Faculty of
Medicine, Univ of Tokyo, Tokyo, Japan.

Objective: Interleukin (IL)-18, originally identified as an interferon
(IFN)-�-inducing factor, is a cytokine with immunomodulatory and proin-
flammatory properties. IL-18 exerts its effects by binding to IL-18 receptor
(IL-18R). IL-18 binding protein (IL-18BP) acts as a soluble decoy receptor
for IL-18 and inhibits its biological activity. The aim of this study is to
evaluate the expression of IL-18, IL-18R and IL-18BP, and their possible
roles in the human endometrium.

Design: In vitro study using human endometrial samples.
Materials/Methods: Under informed consent, endometrial tissues were

collected from patients with regular menstrual cycles who underwent hys-
terectomy for benign gynecological disorders. The expression levels of
IL-18, IL-18R and IL-18BP in endometrial tissues and separately cultured
endometrial epithelial cells (EEC) and stromal cells (ESC) were evaluated
by real-time quantitative RT-PCR. The expression of IL-18 protein in
cultured EEC and ESC was evaluated by Western blotting. Cultured resi-
dent bone-marrow cells in the endometrium were treated with recombinant
IL-18 and secreted IFN-� in the medium was measured by enzyme-linked
immunosorbent assay. IL-18BP mRNA expression in EEC and ESC cul-
tured with IFN-� was also evaluated

Results: IL-18, IL-18R and IL-18BP mRNAs were constitutively ex-
pressed throughout the menstrual cycle. The expression levels of these
mRNAs appeared to be low in the mid- to late-proliferative phase compared
to other phases, although not significant. The expression levels of IL-18
mRNA in EEC were about 18-fold higher compared to those in ESC,
whereas IL-18R and IL-18BP mRNA levels were not different between
EEC and ESC. The IL-18 precursor protein was clearly detected as a 24 kD
protein in EEC but not in ESC. Mature IL-18 protein was faintly detected
only in EEC as a 18 kD band, the same size of recombinant human IL-18.
Recombinant human IL-18 stimulated the secretion of IFN-� by resident
bone-marrow derived cells in 8 folds on average. On the other hand, IFN-�
upregulated the expression IL-18BP mRNA both in EEC and ESC.

Conclusions: We presented evidence for the presence of the IL-18 system
in the human endometrium. In light of its immunomodulatory roles in a
variety of tissues, this system may afford protection against pathogenic
microorganisms and regulatory mechanism for controlled trophoblast inva-
sion by modulating a local cytokine network.

Supported By: This study was supported in part by the Special Coordi-
nation Funds for Promoting Science and Technology of the Science and
Technology Agency of the Japanese Government.
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O-169

Polymorphisms of the interleukin-1 beta and progesterone receptor
genes are not associated with idiopathic recurrent miscarriage. C. B.
Tempfer, G. Unfried, F. Nagele. Univ of Vienna, Vienna, Austria.

Objective: Pro-inflammatory cytokines and progesterone have been de-
scribed to be involved in the pathogenesis of idiopathic recurrent miscar-
riage (IRM). We investigated the association between IRM and two poly-
morphisms of the interleukin-1 beta (IL1B) gene (promoter region, position
�511; exon 5, position	3953) and a polymorphism of the progesterone
receptor (PR) gene (intron G, 300 base pair insertion).

Design: Case control study.
Materials/Methods: We interviewed 125 women with a history of 3 or

more consecutive pregnancy losses before 20 weeks gestation and 68
healthy controls with at least 2 live births and no history of pregnancy loss.
Peripheral venous puncture, DNA extraction, polymerase chain reaction
(PCR), and restriction fragment length polymorphism analysis were used to
genotype women.

Results: IL1B promoter polymorphism: Allele frequencies among women
with IRM and controls were 56.9% and 58.2%, respectively, for allele C
(wild type) and 43.1% and 41.8%, respectively, for allele T (mutant). No
association between allele T and the occurrence of IRM was found (p� 0.9,
odds ratio [OR] 0.95; Confidence Interval [CI] 0.45-2.01). Genotype fre-
quencies were not significantly different between the study group (C/C:
22.3%, C/T: 69.2%, T/T: 8.5%) and the control group (C/C: 29.9%, C/T:
56.7%, T/T: 13.4%) (p� 0.3). IL1B exon 5 polymorphism: Allele frequen-
cies in women with IRM and controls were 77.9% and 80.8%, respectively,
for the E1 allele (wild type) and 22.1% and 19.2%, respectively, for the E2
allele (mutant) (p� 0.57, odds ratio� 0.83). Genotype frequencies were
not significantly different between the study group (E1/E1: 60.3%, E1/E2:
35.1%, E2/E2: 4.6%) and the control group (E1/E1: 69.1%, E1/E2: 23.5%,
E2/E2: 7.4%) (p� 0.29). PR intron G polymorphism: Allele frequencies
among women with IRM and controls were 85.2% and 89.2%, respectively,
for allele T1 (wild type) and 14.8% and 10.8%, respectively, for allele T2
(mutant). No association between allele T2 and the occurrence of IRM was
found (P� 0.3, odds ratio [OR] 0.69; Confidence Interval [CI] 0.34-1.40).
Genotype frequencies were not significantly different between the study
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group (T1/T1: 73.6%, T1/T2: 23.2%, T2/T2: 3.2%) and the control group
(T1/T1: 79.7%, T1/T2: 19%, T2/T2: 1.3%) (P� 0.4).

Conclusions: This is the first report on polymorphisms of the IL1B and
PR genes in women with IRM. None of the investigated polymorphisms
was associated with IRM in a homogenous caucasian population.

Tuesday, October 23, 2001
2:45 P.M.

O-170

IL-1 family (IL-1a, IL-1b and IL-1 receptor antagonist) of Sertoli cell
origin is a physiological system in the testis which is differently regu-
lated by FSH. M. M. Huleihel, E. Lunenfeld, D. Zeyse, G. Potashnik, M.
Mazor. Ben-Gurion Univ of the Negev, Beer-Sheva, Israel; Soroka Univ
Medical Ctr, Beer-Sheva, Israel.

Objective: Interleukin (IL)-1 has been suggested to be involved in cell-
cell cross talk within the testis. FSH plays a key role in the regulation of
testicular function. The aim of the present study was to evaluate the possible
role of IL-1 system in Sertoli cells, and to examine the involvement of FSH
in the regulation of this system.

Design: Transferrin and IL-1 levels were determined in the conditioned
media of non-stimulated and stimulated primary murine Sertoli cell cul-
tures.

Materials/Methods: Sertoli cells (SC) were isolated from immature mice
(14 days old), purified, cultured and examined for their capacity to produce
IL-1a, IL-1b and IL-1ra. Induced Sertoli cells (for 2-24 hours) with various
concentrations of IL-1 and FSH (alone or together) were examined for their
capacity to produce IL-1a, IL-1b, IL-1ra and transferrin. The levels of IL-1
and transferrin were evaluated by specific ELISA kits and immunohisto-
chemistry.

Results: Purified immature murine SC produced constitutively transferrin
(35	8 ng/ml), IL-1a (11	3 pg/106 cells) and IL-1ra (75	9 pg/106 cells)
but not IL-1b. Induction of SC with IL-1a or IL-1b significantly increased
their capacity to produce maximal levels of transferrin (52	5 ng/ml; after
24 hours), IL-1a (29	5 pg/106 cells; after 2 hours) and IL-1ra (135	8
pg/106 cells; after 6 hours). Furthermore, induction of SC with IL-1ra did
not affect their constitutive capacity to produce these factors. Stimulation of
SC with FSH significantly increased their capacity to secrete transferrin
(45	4 ng/ml), IL-1ra (182	5 pg/106 cells) but did not affect the levels of
produced IL-1a. Combination of both IL-1 and FSH show additive effect on
the capacity of SC to produce transferrin but not IL-1a or IL-1ra. However,
addition of IL-1ra to Sertoli cell cultures did not affect their constitutive or
FSH-induced capacity to secrete transferrin.

Conclusions: Our results show that the constitutive levels of IL-1a, IL-1ra
and transferrin produced by SC are significantly increased after stimulation
with IL-1. FSH and IL-1 differently affect SC to produce transferrin, IL-1a
and IL-1ra. Thus, our results may suggest the involvement of paracrine/
autocrine and hormonal factors in the regulation of testicular factors by
different mechanisms; these factors may affect differently the physiology/
pathophysiology of spermatogenesis process and male fertility.

Supported By: This project was kindly partially supported by The Wil-
dermuth Memorial Foundation (USA).
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O-171

The expression, action and regulation of interleukin (IL)-13 and IL-15
in human endometrial epithelial and stromal cells. M. N. Roberts, N.
Chegini. Univ of Florida, Gainesville, FL.

Objective: IL-13 and IL-15 are considered key regulators of immune- and
inflammatory-related responses that are implicated in various normal endo-
metrial physiological and pathological processes. Because human endome-
trium expresses IL-13 and IL-15 mRNA and protein in highly regulated
spatial and temporal fashions throughout the menstrual cycle, the objective
of this study was to a) evaluate their expression in endometrial epithelial and
stromal cells, b) determine if their expression is regulated by ovarian
steroids, and c) ascertain their local action on TNF-� type I receptor

(TNF-�RI) regulation, which is known to influence local endometrial im-
mune and inflammatory responses.

Design: In vitro cell culture model consisting of human endometrial
epithelial and stromal cells.

Materials/Methods: Endometrial epithelial and stromal cells were isolated
and maintained in culture. The cells were cultured in serum-containing
media until semi-confluent, made quiescent in serum-deprived media, ex-
posed to various doses (0.5 to 50 ng/ml) of IL-13 and IL-15 for 24 and 48
hours and then assayed for3H-Thymidine and MTT incorporation to deter-
mine the rate of DNA synthesis and cell proliferation, respectively. The
cells were also treated with IL-13 and IL-15 (50 ng/ml) for 2, 4, and 6 or 12,
24, and 36 hours and tested for TNF-�RI mRNA and protein expression
using quantitative RT-PCR (QRT-PCR) and ELISA, respectively. These
cells were also treated with b-estradiol (E2), medroxyprogesterone acetate
(MPA) or their combination (all at 10nM) to determine their influence on
IL-13 and IL-15 mRNA and protein expression.

Results: The results indicate that both endometrial epithelial and stromal
cells express IL-13 and IL-15 mRNA, with limited IL-13 expression. These
cells released very small amounts of IL-13 and IL-15 protein (� 3 pg/mg
protein), and most IL-15 (20 pg/mg protein) detected was cell-associated.
Both IL-13 and IL-15 moderately but inversely altered the rate of3H-
Thymidine incorporation and proliferation of epithelial and stromal cells
with IL-13 negatively and IL-15 positively effecting these parameters (p�
0.05). IL-13 and IL-15 treatment of these cells resulted in an increased
expression of TNF-�RI mRNA and protein (p� 0.05). Treatment of the
cells with E2, MPA or E2	MPA had little effect on IL-13, but increased the
cell-associated levels of IL-15.

Conclusions: The results demonstrated that endometrial epithelial and
stromal cells express IL-13 and IL-15, with limited but inverse local
mitogenic action. Because ovarian steroids can influence the expression of
IL-13 and IL-15, the balance of their local availability may play a key role
in the regulation of other cellular immune factors and receptors that are
critical in various normal endometrial physiological and pathological pro-
cesses.

Tuesday, October 23, 2001
3:45 P.M.

O-172

Haptoglobin expression by retrogradely shed endometrial tissues may
prevent eradication by pertioneal macrophages. K. L. Sharpe-Timms,
G. M. Horowitz. Univ of Missouri-Columbia, Columbia, MO.

Objective: Sampson’s Theory of Retrograde Menstruation is a widely
accepted rationale for the pathogenesis of endometriosis. This theory main-
tains that shed endometrial tissue fragments make their way to the peritoneal
cavity via the fallopian tubes, implant and form endometriotic lesions.
Despite the long history and acceptance of this theory, the mechanisms by
which this ectopic endometrial tissue escapes immune surveillance and
establishes lesions remain unclear. We have shown that haptoglobin is
overexpressed by established endometriotic lesions. Furthermore, we re-
cently demonstrated that haptoglobin inhibits macrophage adherence, the
initial step of phagocytosis, while increasing macrophage activation and
IL-6 production. As a first step to determine if haptoglobin could be
involved in the survival of shed endometrial tissues, we evaluated hapto-
globin gene expression and protein localization in endometrial tissues
recovered from peritoneal fluid.

Design: Haptoglobin gene expression and protein localization in human
endometrial tissue fragments recovered from peritoneal fluid were evaluated
by semi-quantitative RT-PCR and immunohistochemistry (IHC).

Materials/Methods: Peritoneal fluid was collected from informed volun-
teers at laparoscopy for endometriosis (n� 18) or tubal sterilization (n�
7) as approved by our Institutional Review Board. Visible pieces of tissue
were collected from the peritoneal fluids, fluids were also centrifuged to
collect tissue fragments and cellular components. Total RNA was isolated
from two peritoneal fluid endometrial tissue fragments (histologically doc-
umented) from women with endometriosis and reverse transcribed into
corresponding cDNAs. Semi-quantitative RT-PCR was performed using
gene specific primers for haptoglobin and GAPDH, as previously designed
and used by our laboratory to detect and quantify haptoglobin gene expres-
sion in endometriotic tissues. Representative tissues were also formalin
fixed, paraffin embedded, sectioned at 5�m, stained with H&E for histol-
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ogy and immunohistochemically stained with anti-haptoglobin using the
avidin-biotin peroxidase procedure as recently validated by our laboratory.

Results: Tissue and cellular components were recovered from all sub-
jects. Intact endometrial glands and stroma were histologically identified in
17 of 25 samples. The remaining eight samples contained predominantly
erythrocytes, immune cells and fibrin. RT-PCR detected the haptoglobin
gene in the endometrial tissue collected from the peritoneal fluid at a level
similar to haptoglobin expression by established endometriotic lesions,
which is 30-fold greater than eutopic endometrium sampled during the
proliferative and secretory stages of the cycle. IHC showed haptoglobin
localized in stromal of the endometrial tissue fragments, similar to the
localization pattern noted in the functionalis zone of eutopic endometrium
from women with endometriosis and in the stroma of the endometriotic
lesions.

Conclusions: Haptoglobin gene expression by retrogradely shed endome-
trial tissues and haptoglobin protein localization in the stroma suggest a
potential mechanism by which the purported precursors of endometriotic
lesions modulate immune surveillance in the peritoneal cavity.

Supported By: National Institutes of Health Office of Research for Wom-
en’s Health HD 29026 to KST.

Tuesday, October 23, 2001
4:00 P.M.

O-173

Chronic medroxyprogesterone acetate (MPA) treatment of human en-
dometrial stromal cells inhibits chemokine gene expression. D. Zhao,
D. I. Lebovic, D. Hornung, R. N. Taylor. Univ of CA, San Francisco, San
Francisco, CA.

Objective: It has been proposed that an inflammatory reaction is respon-
sible for the pelvic pain associated with endometriosis. Our laboratory has
studied the role of the monocyte chemokine, RANTES (Regulated on
Activation, Normal T-cell Expressed and Secreted), as a mediator of this
immune response. We hypothesized that the symptomatic relief observed
after MPA treatment is associated with inhibition of RANTES gene expres-
sion in endometrial stromal cells.

Design: Luciferase analysis of chemokine gene promoter and western
blot analysis of progesterone receptor in primary human endometrial stro-
mal cell cultures.

Materials/Methods: Primary human endometrial stromal cells were pre-
pared and cultured in the absence or presence of up to 100 nM MPA for 2
days (acute treatment) or 8 days (chronic treatment). Human RANTES
promoter-luciferase reporter constructs were transiently transfected using
previously established conditions that afford a�40% transfection rate. For
data normalization and to assure consistent transfection efficiency an inter-
nal standard plasmid (renilla luciferase reporter) was co-transfected. Data
are expressed as mean� SD for at least 3 independent experiments and
were compared using nonparametric Mann-Whitney statistics. The presence
of PR (progesterone receptors) was verified by western blot.

Results: Acute treatment (2 days) with 100 nM MPA had no effect on
RANTES transcriptional activation. However, in endometrial cells cultured
with 100 nM MPA for 8 days, RANTES promoter activation was decreased
by 39 � 17% (p� 0.01). Chronic treatment with MPA increased the two
isoforms, PR-A and PR-B in stromal cells, while acute treatment had little
effect on receptor concentration.

Conclusions: These results provide evidence that chronic, but not acute,
progestin-induced changes in endometrial stromal cells result in decreased
RANTES gene expression. The presence of PR is consistent with a PR-
mediated effect of MPA. This in vitro finding may represent an anti-
inflammatory effect in vivo, in part responsible for the amelioration of
subjective endometriosis symptoms in women using chronic progestins.

Supported By: NIH/NICHD Specialized Cooperative Centers Program in
Reproduction Research (U54HD37321).

Tuesday, October 23, 2001
4:15 P.M.

O-174

Local cytokine production and reactive oxygen species in the peritoneal
fluid of endometriosis patients: prospective controlled study. M. A.

Bedaiwy, T. Falcone, J. M. Goldberg, M. Attaran, R. K. Sharma, D. R.
Nelson. The Cleveland Clinic Foundation, Cleveland, OH.

Objective: The pathogenesis of endometriosis and its association with
reproductive failure is not well understood. Not only is peritoneal fluid (PF)
in close proximity to endometriotic lesions, but it is also the environment in
which early reproductive events take place. Immunological factors may play
a role in determining the occurrence of endometriosis as well as its heter-
ogeneous symptoms. Reactive oxygen species (ROS) have been detected in
many reproductive tissues. The objective of this study was to evaluate the
role of PF interleukins and ROS in the pathogenesis of endometriosis. We
also examined the correlation of PF interleukins with its ROS levels.

Design: Thirty-seven patients with laparoscopically documented endo-
metriosis and 17 controls were included. Peritoneal fluid was collected at
the time of laparoscopy from both groups.

Materials/Methods: Reactive oxygen species were measured in the PF by
enhanced chemiluminescence technique. PF samples were centrifuged and
cell-free supernatant were stored at -70°C. Following thawing of the sam-
ples, interleukin (IL)-1�, IL-6, IL-8, IL-12, IL-13 and TNF-� were analyzed
with the use of commercially available ELISA kits. The results were
stratified according to the stage of the disease and the phase of the menstrual
cycle.

Results: Endometriosis resulted in significant (P� 0.001) increase of
IL-8 levels (119.38� 343.33 pg/mL) in the PF of patients compared to
controls (6.85� 13.51 pg/mL). Significant rise (p� 0.001) of TNF-�
secretion was seen in the PF of patients with endometriosis (46.92� 18.98
pg/mL) compared to controls (0.82� 2.77 pg/mL). However, IL-1�, IL-6,
IL-12 and IL-13 levels remained unchanged. A positive correlation was
seen between IL-13 and ROS (r� 0.68, p� 0.003) levels in patients with
endometriosis. All these local cytokine perturbations were stage indepen-
dent (early versus advanced stages). No significant alterations in the cyto-
kine levels were noticed throughout the menstrual cycle (follicular versus
luteal phases) except for IL-8 which was significantly higher (p� 0.01) in
the follicular phase (214.18� 619.2 pg/mL) compared to luteal phase
(23.96� 60.13 pg/mL). Higher but non significant levels (p� 0.07) of ROS
were found in patients (606.82� 652.45� 104 cpm) compared to control
(125.1� 177.04� 104 cpm).

Conclusions: Our data establishes the presence of significant levels of
both IL-8 and TNF-�in the PF of endometriosis patients compared to the
controls; a finding that might help better understanding of pathogenesis of
the disease. Being angiogenic; IL-8 and TNF-� may be the cause of the
disease progression. Being cytotoxic, TNF-� may be one of the confound-
ing factors of low oocyte quality associated with endometriosis. Higher yet
non-significant ROS levels may contribute to the pathogenesis of endome-
triosis associated infertility. Its positive correlation with IL-13 (an inhibitor
for cytokine production by macrophages) supports this role.

Supported By: Research grant from Cleveland Clinic Foundation.

Tuesday, October 23, 2001
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O-175

Leptin up-regulates the expression of beta 3 (�3) integrin, and inter-
leukin 1 beta (IL-1�) up-regulates the expression of leptin and leptin
receptor by human endometrial epithelial cell cultures (EEC). R. R.
Gonzalez, P. Leavis. Boston Biomed Research Institute, Watertown, MA.

Objective: EEC alone or co-cultured with human embryos express leptin
and leptin receptor (JCEM, 2000) and IL-1 up-regulates leptin secretion by
EEC but not by endometrial stromal cells (ESC) (Fertil Steril, 2000). In the
present investigation the effects of leptin on the expression of�3 integrin
were investigated and compared with IL-1� effects. IL-1� regulatory ef-
fects on leptin and leptin receptor expression at protein level in EEC and
ESC cultures were also assessed.

Design: The expression of�3-integrin, leptin and leptin receptor at the
protein levels was qualitatively detected using immunocytochemistry and
quantitatively determined using flow cytometry (FC) in cell suspensions
from cultures of EEC and ESC incubated with different concentrations of
leptin and IL-1�.

Materials/Methods: ESC and EEC were isolated by enzymatic digestion
of human endometrial tissue and cultured in-vitro during 7 days in media
containing DMEM-MCDB105-10% fetal bovine serum (FBS) until conflu-
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ent monolayers were obtained and for 2 days in DMEM-MCDB105-2%
bovine serum albumin. Further, the cells were cultured for 24 h in the last
media containing leptin or IL-1� (0-3 nM). Cells were detached with
trypsin-EDTA, viability was evaluated by the trypan blue exclusion method
and with propidium iodide (FC), and homogeneity by detection of vimentin,
cytokeratin, and CD45 with specific antibodies. EEC were incubated with
anti �3 monoclonal antibody (clone SS A6) and anti-mouse-FITC conju-
gate. ESC and EEC suspensions were also permeabilized with ethanol and
further incubated with rabbit anti-leptin antibody (ObY-20) or with goat
anti-leptin receptor antibody (ObR Sc-20, both from Santa Cruz, Biotech-
nology), and anti-rabbit-FITC or anti-goat-FITC conjugates (Dako, SA)
were used as secondary antibodies. The expression of�3 integrin, leptin and
leptin receptor at protein levels was assessed using FC and immunocyto-
chemistry. FC quantitative results were expressed in relative fluorescence
units (RFU) by comparing to the control cell cultures (without leptin or
IL-1�). Differences in RFU- protein concentrations were evaluated by
ANOVA, p � 0.05 was considered to be statistically significant.

Results: Both cytokines induced the expression of�3-EEC at concentra-
tions ranging between 0.06 to 3 nM (p� 0.05). However, leptin showed a
significantly higher effect than IL-1� on the up-regulation of�3-EEC.
IL-1� significantly up-regulates the leptin and leptin receptor expression by
EEC. No differences were found in ESC cultures induced by addition of
IL-1�. Leptin showed a marginal up-regulation of leptin receptor in ESC. In
addition, leptin had positive effects on the viability of ESC and EEC
cultures.

Conclusions: These results define a new role for leptin in the early phase
of human implantation. Leptin could be an autocrine/paracrine factor that
up-regulates the most reliable molecular marker for uterine receptivity: the
�3-epithelial integrin. Human viable blastocysts secrete IL-1� (Biol Re-
prod, 1996). Then, IL-1� up-regulation of�3-integrin and leptin/leptin
receptor expression by EEC cultures indicates that both cytokines could be
implicated in the embryonic-maternal cross-talk during the early phase of
implantation.

Supported By: Analytical Biotech Sves.

Tuesday, October 23, 2001
4:45 P.M.

O-176

Preimplantation factor (PIF) could be a portion of CD2 or a homologue
peptide. R. R. Gonzalez, P. Leavis, M. P. Ramos, C. B. Coulam, V.
Kolenko, E. R. Barnea. Boston Biomed Research Institute (BBRI); BioIn-
cept, Inc ; The Society for the Invest of Early Pregnancy (SIEP), Watertown,
MA; Boston Biomed Research Institute (BBRI); BioIncept, Inc, Watertown,
MA; BioIncept, Inc, Watertown, MA; BioIncept, Inc; The Society for the
Invest of Early Pregnancy (SIEP), Cherry Hill, NJ.

Objective: PIF,* a family of embryo-derived small peptides, is specifi-
cally detected in embryo-conditioned culture media (ECCM) and in preg-
nant serum (PS). The aim of the present investigation was to elucidate the
nature of the PIF interaction with the CD2 molecule expressed by T cells.

Design: PIF bioassay uses donor lymphocytes (L), platelets (P), PS or
ECCM and a CD2 monoclonal antibody (MabCD2) to induce rosettes (P/L).
We have optimized the current bioassay (AJRI, 1999) assessed P/L by
optical microscopy and compared with flow cytometry (FC). PIF was
purified by ultra-filtration, HPLC, affinity chromatography and western blot
(WB). PIF activity was also assessed by MabCD2 binding to Jurkat leuke-
mia cells (J).

Materials/Methods: PIF purification: mouse-ECCM and porcine PS were
ultra-filtered, lyophilized and applied to a reverse-phase HPLC (C18 col-
umn; 0-100% acetonitrile/0.1% trifluoroacetic acid). PIF active fractions
were pH neutralized, lyophilized, and further purified by MabCD2 affi-gel
Hz or MabTrapG II and WB. PIF molecular weights were determined by
mass spectrometry. Samples: PIF activity was evaluated in PS and non-PS
(human, porcine), mouse-EECM and purified PIF-fractions. PIF-bioassay: L
and P from human donors were incubated with samples, MabCD2 or
MabCD2-Cy5, Mab CD45-PE and MabCD41a-FITC. Mab pre-incubation
assays: PIF was pre-adsorbed with MabCD2 and MabCD58 (anti LFA-3) in
solution or in solid phase and tested in the PIF bioassay-FC. J were
incubated with samples, MabCD2 and rabbit anti mouse-FITC antibody or
MabCD2-Cy5.

Results: Molecular weights of PIF active fractions ranged between 700-

3270 Da. Several fractions showed high PIF activity. PIF decreased the
MabCD2 binding to T and J cells in dose-dependant manner. FC analysis
correlates well with PIF-bioassay results and shows P/L 40% higher in PS
vs non-PS. Pre-incubation of PS with MabCD2 blocks PIF activity prevent-
ing P/L increase and MabCD2 binding to J. Pre-incubation of MabCD58
with P/L only partly prevents P/L formation by PS.

Conclusions: Present data indicates that the mechanism of P/L increase
by the PIF action depends on the inhibition of MabCD2 binding to T and J
cells. This suggests that PIF could be a portion of CD2 or a homologue
peptide. Results raise a possibility for a direct modulatory role of early-
embryo-secreted peptides (PIF) on maternal cellular immunity through
induced changes in CD2 statement by T-cells. PIF could further prove to be
a modulator for endometrial T/NK cells activity and T-endothelial cell
adhesion. Implications for our observations are relevant for fertility, con-
traception and transplantation immunology. *proprietary

Supported By: Supported in part by CONRAD/CCIR/WHO, CIG-00-61.
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O-177

A prospective randomized trial of zona intact (ZI) versus zona free (ZF)
blastocyst transfer after ICSI. B. Urman, B. Balaban, C. Alatas, A.
Isiklar, R. Mercan, A. Mumcu. American Hosp of Istanbul, Istanbul,
Turkey.

Objective: Removal of the zona pellucida (ZP) by enzymatic means has
been shown to increase the efficiency of blastocyst transfer. Increased
implantation and pregnancy rates have been reported by the transfer of ZF
blastocysts cultured on monolayers of vero cells. The aim of this study was
to compare the outcome of ZI versus ZF blastocyst transfer in a randomized
trial.

Design: Prospective randomized study.
Materials/Methods: A total of 239 ICSI-ET cycles performed for male

infertility cycles were included. The patients were randomized on the day of
embryo transfer to have their blastocysts transferred either ZI (n� 118) or
ZF (n� 121). Blastocyst culture was undertaken with the use of G1 and G2
sequential media. For the embryos randomized to the ZF transfer group,
zona pellucida of morulae, cavitating morulae, early, expanded and hatching
blstocysts were enzymatically removed. The blastocysts were transferred to
10 IU/ml pronase (Sigma, St Louis, MO) in G2 medium under oil for
approximately 1 min at 37 degrees Celsius and 5% CO2 for initial stretching
and softening of the zona. To observe the expansion of the zona and increase
in the perivitelline space, the blastocysts were examined on an inverted
microscope at 400�. A further incubation of 30–60 seconds was carried out
when necessary. Blastocysts were transferred to fresh G2 medium just
before the complete disappearance of the zona and washed for several times.
Embryo transfer was undertaken following an incubation period of 1–2
hours. ZI blastocysts were transferred as previously described.

Results: Mean female age, duration of infertility, and the mean number of
blastocysts transferred were similar between groups (Table). Implantation
rate per embryo and clinical pregnancy rates were significantly increased in
the zona free transfer group.

The outcome of ZI vs ZF blastocyst transfer after ICSI.

ZI blastocyst
transfer

ZF blastocyst
transfer P value

Mean Female Age (y) 31.5 31.8 NS
Duration of Infertility (y) 8.0 7.3 NS
Mean number of blastocysts

transferred
3.5 3.3 NS

Clinical PR/ET 38.1% 48.7% �0.05
Implantation/Embryo 21.6% 30.8% �0.05

Conclusions: The results of this study indicate that the transfer of ZF
blastocysts is associated with increased implantation and pregnancy rates.
Enzymatic removal of the ZP may be associated with better anchorage of
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the blastocyst to the endometrium or a more efficient embryo-endometrium
dialogue.

Tuesday, October 23, 2001
2:15 P.M.

O-178

A comparative trial of metformin and oral contraceptive pretreatment
in patients with polycystic ovary syndrome undergoing ICSI for severe
male factor infertility. S. Kahraman, F. Vanlioglu, K. Yakin, S. Cengiz,
G. Karlikaya. Istanbul Memorial Hosp, Istanbul, Turkey.

Objective: The aim of our study was to evaluate the effect of metformin
and oral contraceptive (OC) pretreatment in patients with polycystic ovaries
(PCO) and high body mass index (BMI) undergoing assisted reproductive
techniques.

Design: Prospective randomized trial.
Materials/Methods: A total of 102 cycles were evaluated, 35 cycles with

metformin (group I) and 67 cycles with OC (group II) pretreatment. Female
age, BMI, duration of induction, total gonadotropin ampules used, estradiol
levels on hCG day, number or total and metaphase-II oocytes and injected
oocytes, fertilization rate, number of transferred embryos and pregnancy
rates were compared in between the groups. Furthermore BMI, 17hy-
droxyprogesterone (17OH-P), dihydroepiandrosterone sulphate (DHEAS),
free testosterone (f-T), androstenedione, luteinizing hormone (LH), fasting
insulin and blood glucose, renal and hepatic function tests were evaluated
before and after metformin therapy.

Results: A higher dose of gonadotropins were needed in metformin group
than OC group (p� 0.05) and also a higher pregnancy rate was achieved in
metformin group (p� 0.05). No statistically significant difference was
found between the other parameters. BMI, 17OH-P, DHEAS, f-T, LH,
fasting insulin and SGPT values were found to be significantly different in
group I before and after metformin therapy (p� 0.01). Furthermore less
ovarian hyperstimulation syndrome and higher ongoing pregnancy rates
were achieved in metformin group than OC pretreatment group.

The comparison of laboratory and clinical results in both groups.

Metformin (n�35) OC (n�67) p

Age (years) 30.7� 3.9 29.2� 5.2 NS
Duration of induction (days) 12.7� 1.2 12.6� 1.5 NS
Gonadotropin ampules 32.8� 10.2 26.3� 11.1 �0.05
Peak estradiol (pg/ml) 2265� 863 2400� 884 NS
Total oocytes retrieved 17.4� 6.4 16.6� 7.8 NS
M-II oocytes 14.5� 5.9 13.6� 5.8 NS
Fertilized oocytes 10.2� 4.4 9.3� 4.4 NS
BMI 29.3 � 5.9 28.0� 4.3 NS
Pregnancy rate (%) 71.4 51.5 �0.05

Chi-square test.

Conclusions: It can be concluded that metformin may be a better alter-
native than OC pretreatment in patients with PCO and high BMI, undergo-
ing ICSI treatment for male infertility.

Tuesday, October 23, 2001
2:30 P.M.

O-179

Ovarian tissue cryopreservation does not dramatically affect in-vitro
ovarian follicular maturation and gene expression. H. Liu, Z. He, Z.
Rosenwaks. Ctr for Reproductive Medicine & Infertility, Weill Medical
Coll of Cornell Univ, New York, NY.

Objective: To evaluate the impact of cryopreservation on development
and gene expressions during folliculogenesis.

Design: Follicular development after in-vitro maturation and gene ex-
pression profiles detected by DNA microarray techniques were used to
evaluate the efficiency of ovarian tissue cryopreservation protocols.

Materials/Methods: Murine ovarian tissues used for study were either

fresh or cryopreserved in Dulbecco’s phosphate buffer (PBS) plus 1M
fructose, 8% egg yolk, and 15% ethylene glycol (EG) for a predetermined
period of time. Mechanically isolated preantral follicles from either fresh
ovarian tissue (Group A) or thawed after cryopreservation (Group B) were
stimulated in medium containing gonadotropins for 12-13 days until the
formation of Graafian follicles. Total RNAs extracted from Graafian folli-
cles of both groups were labeled with a novel Dig-chem-link method and
then hybridized with Clontech Atlas® mouse cDNA expression arrays.
After hybridization, the labeled probes on the arrays were detected, scanned,
and analyzed for comparison.

Results: In-vitro maturation of preantral follicles from Groups A and B
underwent similar morphological changes involving theca cell adhesion,
granulosa cell outgrowth and antral formation. However, Group B may have
been slightly affected as evidenced by a one day delay (13 days vs. 12 days)
for Graafian follicle development. Nevertheless, Graafian follicles derived
from both groups were capable of generating competent oocytes after
administering hCG/EGF. The number of expressed genes and the level of
their expressions were similar in both groups. The number of genes detected
were 61 and 66, and the mean and standard deviation of expression were
21.83� 18.25 and 21.12� 17.86 in Groups A and B, respectively. Five
genes were only detected in Group B. Of these, 2 were death-related
apoptosis genes (i.e., Fas and Fas ligand). Of 61 genes expressed in both
groups, 44 were not significantly different in terms of expression, 11 were
slightly suppressed (ratio of expression B/A was between 0.31 and 0.48),
and 6 were elevated (ratio of expression B/A ranged from 2.25 to 21.9). Of
these 6 elevated genes, three were heat shock proteins (HSP84, HSP86, 78
ka glucose-regulated proteins which is 60% homologous to HSP 78) and 1
was DNA-damage-inducible protein 45.

Conclusions: Cryopreservation appears to induce the expression of stress
proteins (i.e., heat shock proteins), apoptosis related genes (Fas, Fas ligand),
and DNA damage genes (DNA-damage-inducible protein 45). However,
neither follicular development nor gene expression were dramatically
changed after cryopreservation. These data suggest that although our current
cryopreservation techniques yield competent follicles and mature oocytes,
subtle changes observed in gene expression imply that present cryopreser-
vation techniques need to be further refined.

Tuesday, October 23, 2001
2:45 P.M.

O-180

Pregnancy derived from mitochondria transfer (MIT) into oocyte from
patient’s own cumulus granulosa cells (cGCs). C. Tzeng, R. Hsieh, S.
Chang, N. Tsai, Y. Cheng, Y. Wei. Ctr for Reproductive Medicine, Dept of
Obstetrics and Gynecology, Taipei Medical Univ Hosp, Taipei, Taiwan;
Dept of Biochemistry, Sch of Life Science, National Yang-Ming Univ,
Taipei, Taiwan.

Objective: The mitochondrial DNA (mtDNA) is not protected by histones
and constantly exposed in high level of reactive oxygen species (ROS) and
free radicals in the matrix of mitochondria. The current study discloses that
mtDNA 4977 deletions in compromized human oocytes may range from
32.8% (Brenner et al., 1998) to 49% (Chen et al., 1995). Furthermore, any
mtDNA rearrangement is even higher in 50.5% of oocytes (Barrett et al.,
2000). Although live birth has been achieved following transfer of anucleate
donor oocyte cytoplasm into recipient eggs (Cohen et al., 1997), mtDNA
inheritance and mtDNA heteroplasmy has been found in fetal cord blood
and placental tissues. However, microinjection of purified mitochondria
from granulosa cells could suppress the progress of apoptosis in cultured
mouse oocyte by 50% (Perez et al., 2000) indicating the “rescue effect” of
cGCs mitochondria for compromised mouse oocyte developed in vitro.

Design: Patients age over 38, recurrent implantation failure, prolonged
unexplained infertility, poor fertilization rate, or compromized embryo
quality of the previous cycle were subjected to ICSI and mitochondria
transfer (MIT) in an IVF laboratory of a university hospital.

Materials/Methods: Preparation of mitochondria from cumulus granulosa
cells (cGCs): mitochondria were prepared by differential centrifugation.
The cGCs were trimmed off from the oocytes, collected and homogenized
with a glass/teflon at 106 cells per ml buffer. The crude homogenate was
centrifuged twice for 15 min at 800� g and the pellets were discarded. The
supernatant was again centrifuged for 20 min at 9800� g. The pellet was
resuspended very slowly by dropwise deletion of 0.5�l of 150 mM KCL.
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The mitochondria preparations were maintained at 4°C. Then the mitochon-
dria suspension along with a single sperm were injected into MII oocyte.
The number of mitochondria transferred per oocyte was 500–5000 during
the ICSI procedure.

Results: By the mitochondria transfer (MIT) technique, we are able to
achieve 3 clinical pregnancies. One of them was a 36-year-old female with
infertility of 9 years. She was transferred 4 MIT embryos on Day 2 after
oocyte retrieval. Two gestational sacs was confirmed 2 weeks later, amnio-
centesis and karyotyping showed normal 46XX and 46XY, respectively.
She is now 26 weeks gestation and will be due on late June, 2001. To date
this is the first report of viable pregnancy by MIT derived from patient’s
own cGCs.

Conclusions: Mixing the population of donor and recipient ooplasma has
elicited a extensive debate. By using the transfer of mitochondria from
cumulus granulosa cells into oocyte, it can avoid heteroplasmy of donor and
recipient mtDNA. This new and evolving treatment may offer enormous
potential and the limitless possibilities of rescuring compromised oocyte,
normalization of embryo growth and retention of patient’s mtDNA finger-
print.

Supported By: a grant from Taipei Medical University (TMC89-y05-
a113), Taiwan.
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O-181

Application of DNA chip technology for Y chromosome microdeletion
test. S. Lee, S. Lee, S. Hwang, H. Joo, K. Cha, H. Kim. Infertility Medical
Ctr, CHA Gen Hosp, Seoul, South Korea; Hanyang Univ, Ansan, South
Korea.

Objective: Y chromosome microdeletion is frequently associated with
male infertility. A genetic diagnostic method of Y chromosome microde-
letion in male infertility has been developed based on conventional PCR
(Polymerase Chain Reaction) and standard gel electrophoresis. However,
there is some limit to apply these conventional methods in infertility clinics,
mainly due to its specificity, accuracy, and time-consuming procedure.
DNA chip analysis (Microarray-based hybridization) is a promising tech-
nology, which can allow high-through put infertility diagnosis.

Design: The 4 loci including one SRY (Sex-determining Region on the
Y) and 3 STS (Sequence Tagged Sites) on the interval 5 and 6 of Y
chromosome region were investigated using this DNA chip technology from
non-obstructive azoospermia patients. Multiple STS-based PCR products
from each patient were transferred to glass slide. We had also developed a
fluorescent-labeled probe system for the detection of Y chromosome mi-
crodeletion.

Materials/Methods: A total of 97 patients of non-obstructive azoosper-
mia/oligospermia were included in this study with 50 normal males. All
patients were clinically characterized, and also investigated by cytogenetic
and convential PCR/gel electrophoresis method. DNA was extracted from
the peripheral blood of male infertility patient, amplified by multi-PCR
method with the primers of Y chromosome at the 4 loci including one SRY
and 3 STSs on the interval 5 and 6 of Y chromosome region. Each PCR
product was transferred to the glass slide using Cartesian Microarrayer.
Each STS amplicon was fluorescent labeled, and used as probe. After
hybridization, the labeled signal was measured on AXON GenePix scanner.
The image was finally analyzed by GenePix 2.0 software.

Results: Our microarray method produced a sensitive signal, which
indicate the presence or absence of the region on Y chromosome. We
compared the signal from DNA chip with the conventional PCR/gel elec-
trophoresis data, and showed a good correlation.

Conclusions: This DNA chip technology could provide a useful tool for
molecular diagnosis of male infertility on clinical laboratory, especially for
high-through put analysis. We have demonstrated the successful technology
of fluorescent-labeled probe system that greatly improves the sensitivity of
detection. The application of DNA chip technology on Y-chromosome
deletion test can also provide a greater understanding of male infertility
study.

Tuesday, October 23, 2001
3:45 P.M.

O-182

Adverse perinatal outcomes in singleton gestations achieved with in-
vitro fertilization: a meta-analysis. R. A. Jackson, K. Gibson, Y. W. Wu,
M. S. Croughan-Minihane. Univ of CA, San Francisco, San Francisco, CA.

Objective: To determine whether singleton pregnancies achieved with
in-vitro fertilization (IVF) are at higher risk of perinatal mortality (PNM),
preterm delivery (PTD), low or very low birth weight (LBW, VLBW) or
being small for gestational age (SGA) compared with spontaneously con-
ceived singletons after adjusting for maternal age and parity.

Design: Meta-analysis using a general variance-based, random effects
model.

Materials/Methods: We searched MEDLINE, BIOSIS, Doctoral Disser-
tations On-Line, bibliographies, and conference proceedings for studies that
compared perinatal outcomes of spontaneously conceived and IVF singleton
pregnancies. Two reviewers independently applied the following inclusion
criteria: the study had to compare standard IVF to spontaneous conception;
control for at least maternal age and parity; report and analyze singleton
gestations separately; explicitly define and include one of the outcomes
listed above; and include adequate data to determine odds ratio (OR) with
95% confidence interval (CI). When multiple studies reported data for the
same study subjects, the most recent publication was selected. Data was
independently abstracted by two investigators after identifying information
had been removed from the publications. A third investigator blinded to
study author and journal settled discrepancies regarding inclusions and data
abstraction.

Results: Of 447 potentially relevant references retrieved, 13 met our
inclusion criteria. These studies included over 10,000 IVF achieved preg-
nancies and 1.5 million spontaneously conceived singletons. Compared with
spontaneous conceptions, meta-analyses revealed that IVF singleton preg-
nancies were associated with a significantly higher risk of all of the perinatal
outcomes examined. Summary OR and 95% CI for each outcome were as
follows: PNM 2.15 (1.60-2.90), PTD 1.90 (1.66-2.17), LBW 1.76 (1.40-
2.21), VLBW 3.37 (2.78-4.09), and SGA 1.45 (1.10-1.90). Statistical het-
erogeneity was noted only for PTD and LBW. Sensitivity analysis to
examine study design factors associated with the heterogeneity of these two
outcomes revealed a higher OR in studies performed after 1990, in those
with less than 1000 subjects in the IVF group, and in those that controlled
for location of delivery. However, in all subgroups examined, OR’s re-
mained significantly elevated in the IVF group.

Conclusions: Among singleton gestations conceived with IVF, there is a
higher risk of adverse perinatal outcome compared with spontaneously
conceived pregnancies, even when controlled for maternal age and parity.

Supported By: Veterans Affairs Women’s Health Fellowship Grant, Na-
tional Institute of Child Health and Human Development.
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O-183

How to generate human oocytes from diploid somatic nuclei. T. Takeu-
chi, L. L. Veeck, Z. Rosenwaks, G. D. Palermo. Ctr for Reproductive
Medicine & Infertility, Weill Medical Coll of Cornell Univ, New York, NY.

Objective: In attempting to generate human oocytes with a haploid
maternal genome originating from somatic cells, we have transplanted
somatic cell nuclei into enucleated mature oocytes and induced their hap-
loidization by means of oocyte activation. Haploidization of the trans-
planted diploid nucleus is reflected either in extrusion of a polar body (PB)
or in formation of two pronuclei (PN).

Design: The efficiency of the nuclear transplantation procedure was
judged by cell survival at each step and finally by the rate of haploidization.
Some activated oocytes displaying pronuclei were subjected to fluorescence
in situ hybridization (FISH) analysis.

Materials/Methods: Spare germinal vesicle (GV) oocytes and cumulus
cells were retrieved from consenting patients undergoing the ICSI procedure
(IRB # 0198-082). GV oocytes were incubated for 24 hours to allow
maturation up to metaphase II. After exposure to cytochalasin B, the
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metaphase plate and corresponding first polar body were removed with a
glass micropipette, chromosomes being visualized with a vital DNA stain.
A cumulus cell was then injected into each enucleated oocyte with a
standard ICSI needle. Surviving reconstituted oocytes were activated by
either a chemical or a physical stimulus, cultured for 16-20 hours to allow
haploidization, and evaluated according to extrusion of a PB or the appear-
ance of a PN. Cytogenetic analysis of the reconstituted oocytes was per-
formed by FISH with specific probes for chromosome 16, 18, and X.

Results: Of a total of 159 GV oocytes retrieved, 107 were at MII after 24
hours incubation. Enucleation was successful in 85/107 (79.4%) and 59
ooplasts (69.4%) survived after cumulus cell injection. However, while
none of those survivors extruded a PB following activation, 16 among them
displayed 1PN, and 12 had 2PNs. The morphological characteristics of the
pronuclei, i.e., size, appearance and nucleolar number, were typical of those
seen in normally fertilized or parthenogenetically activated oocytes after
ICSI. FISH analysis of bipronuclear oocytes confirmed their initial haploid
state, the monopronuclear oocytes being diploid as expected, and the re-
maining non-activated oocytes presenting with diploid nuclei arrested at
interphase or metaphase.

Conclusions: We have shown that the application of activation stimuli
can, in principle, induce haploidization of diploid somatic cell nuclei within
enucleated mature human oocytes, as reflected in the formation of two
distinct PNs. Although further chromosomal and centrosomal assessments
are needed, this represents a first step towards generating mature haploid
oocytes from somatic cell nuclei.

Supported By: The Center for Reproductive Medicine & Infertility, Weill
Medical College of Cornell University.

Tuesday, October 23, 2001
4:15 P.M.

O-184

The risk of ovarian cancer associated with infertility and infertility
treatments. M. S. Croughan-Minihane, L. Camarano, S. Feigenbaum, H.
Nelson, G. D. Adamson, M. Martin Cadieux. Univ of CA, San Francisco,
San Francisco, CA; Kaiser Permanente Medical Care Program, San Fran-
cisco, San Francisco, CA; Fertility Physicians of Northern CA, San Jose,
CA; Fertility and Reproductive Health Institute of Northern CA, San Jose,
CA; Univ of Washington, San Francisco, CA.

Objective: This study was done to determine whether infertile women
exposed to ovulation-inducing agents (OIAs) are at higher risk for ovarian
tumors than infertile women not exposed to OIAs.

Design: Case-cohort study.
Materials/Methods: The study population consists of women seen for

conception or ovum donation between 1/65 and 1/98 in 15 California
infertility clinics. 66,250 medical records were reviewed and 51,371 eligible
individual patients identified (including 1316 ovum donors). Patient infor-
mation was linked to 3 California tumor registries, identifying 73 ovarian
tumors diagnosed through 11/96 (281,601 woman-years of follow-up). The
average length of time between starting infertility treatment and tumor
registry linkage was 5.6 years (� 4.3 S.D.). A clinic-stratified random
sample (10:1) of 730 cohort members was selected to serve as the subcohort
comparison group. Detailed medical record reviews and telephone inter-
views were conducted for all ovarian tumor cases and subcohort members
to collect data on infertility diagnoses and treatments, reproductive history,
personal and family cancer history, and demographics. Independent patho-
logic review of ovarian tumor tissue was conducted to confirm diagnoses.
The relationship between OIAs and ovarian tumors was analyzed using the
proportional hazards regression model, adjusted for the case-cohort design.

Results: Among the 73 ovarian tumors identified, 50 were diagnosed
during or after infertility treatment. Of these, 33 were invasive ovarian
cancers (compared to 32 expected cases; Standardized Incidence Ratio�
1.03) and 17 were borderline ovarian tumors (expected number� 15;
SIR � 1.13). There were no ovarian tumors among fertile women or egg
donors. Comparing the 50 ovarian tumors to the entire cohort, a significant
association was found for length of time in infertility treatment (p� .0001),
while no associations were found for age at time of treatment and dates of
treatment. Comparing detailed medical record and interview data for the 50
ovarian tumors and the subcohort, no associations were found for OIA
exposure by dose, formulation, or number of treatment cycles; age at time
of infertility treatment; dates of treatment; type of infertility treatment; or

parity. The only statistically significant associations found between the
ovarian tumors and subcohort members was length of time in infertility
treatment (p� .009) and nulligravidity (p� .007). Comparing the 33
invasive ovarian cancers with the subcohort, a statistically significant asso-
ciation was found for nulligravidity (p� .006). No associations were found
for OIA exposure by dose, formulation, and number of treatment cycles;
length of time in treatment; type of fertility treatment; and parity. Compar-
ing the 17 borderline ovarian tumors with the subcohort, statistically sig-
nificant associations were found for dates of infertility treatment (p� .03)
and length of time in treatment (p� .02). No associations were found for
OIA exposure by dose, formulation, and number of treatment cycles; type of
infertility treatment; gravidity; and parity.

Conclusions: Ovulation induction agents do not appear to be associated
with an increased risk for invasive ovarian cancer or borderline tumors.
Continued follow-up is needed to assess longer-term effects.

Supported By: The National Cancer Institute, Centers for Disease Con-
trol, and the UCSF School of Medicine.
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O-185

Rescue ability of nuclear transplantation for oocytes with dysfunctional
mitochondria. T. Takeuchi, Z. Rosenwaks, G. D. Palermo. Ctr for Re-
productive Medicine & Infertility, Weill Medical Coll of Cornell Univ, New
York, NY.

Objective: Germinal vesicle (GV) transplantation has been proposed as a
possible treatment option for age-related oocyte aneuploidy, and this type of
oocyte reconstitution can be accomplished technically with a high degree of
efficiency in mice as well as in humans. However, the specific contribution
of healthy ooplasm to normal meiosis has yet to be elucidated, there being
only limited experience of this in human oocytes. In particular, a need exists
for an animal model that can mimic the age-related problems seen in human
oocytes. In that connection, since mitochondrial dysfunction can bring a
disruption of the energy supply leading to oocyte aneuploidy, we have
proposed mitochondrial photosensitization as a consistent means of induc-
ing dysfunctional ooplasm comparable to that considered responsible for
age-related effects. In this study, we assessed the ability of nuclear trans-
plantation to rescue such mitochondria-damaged, dysfunctional oocytes.

Design: Photosensitization of mouse oocytes was achieved by chlorom-
ethyl-X-rosamine, (CMXRos) loading, followed by photoirradiation.
Karyoplasts isolated from photosensitized oocytes were transplanted into
intact ooplasts to assess the nuclear-ooplasmic reconstitution rate, the sub-
sequent nuclear maturation rate, and the karyotypes of such reconstituted
oocytes.

Materials/Methods: GV oocytes were retrieved from unstimulated ovaries
of B6D2F1 female mice. Photosensitization of mitochondria was achieved
by CMXRos loading, followed by photoirradiation for 10s in a medium
containing 0.2 mM IBMX to inhibit spontaneous nuclear maturation. Flu-
orescent signals were excited in a group of GV oocytes loaded with
CMXRos, under an epifluorescent microscope equipped with a Texas Red
filter. GV karyoplasts were then removed from photosensitized oocytes by
micromanipulation in a medium supplemented with cytochalasin B, and
were transferred subzonally into non-photosensitized ooplasts. Karyoplast-
ooplast reconstitution was induced by electrofusion, then the reconstituted
oocytes were cultured further in an IBMX-free maturation medium for
14-16 hours, with some being processed for karyotyping with Giemsa
staining.

Results: Photosensitized oocytes matured at a significantly lower rate
than control non-photosensitized oocytes (7.8% vs 82.4%,P � 0.01).
Transplantation of photosensitized GV karyoplasts into healthy ooplasts
resulted in a reconstitution of 42/82 and maturation of 33/42, a rate signif-
icantly better than that of non-manipulated photosensitized oocytes (P �
0.01). The majority (35/82) which failed to reconstitute degenerated after
electrical pulse exposure. In cytogenetic assessment of 24 reconstituted
oocytes, the 14 that were analyzable all had a normal chromosomal com-
plement.

Conclusions: Maturational arrest induced by mitochondrial photosensiti-
zation, used here as a model for age-related ooplasmic dysfunction, can be
reversed successfully by nuclear transplantation. Although the developmen-
tal potential of such rescued oocytes needs to be evaluated, this study
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demonstrates that normal chromosomal segregation can take occur in a
nucleus exposed to healthy ooplasm.

Supported By: The Center for Reproductive Medicine & Infertility, Weill
Medical College of Cornell University.

Tuesday, October 23, 2001
4:45 P.M.

SART Prize Paper

O-186

Granulocyte-macrophage-colony stimulating factor (GM-CSF) pro-
motes inner cell mass blastomere viability in human pre-implantation
embryos. C. Sjöblom, M. Wikland, S. A. Robertson. Fertilitetscentrum
AB, Göteborg, Sweden; Dept of Obstetrics and Gynaecology and Repro-
ductive Medicine Unit, Adelaide, Australia.

Objective: Apoptosis is a normal feature of embryo developmentin vivo
and occurs as early as the pre-implantation blastocyst stage in both trophec-
toderm (TE) and inner cell mass (ICM) cells. In mouse blastocysts, the
extent of apoptosis correlates with implantation success and with subse-
quent fetal growth trajectory.In vitro culture conditions, as well as the
availability of several growth factors and cytokines have been implicated as
determinants of the rate of apoptosis in embryos. Thus, the incidence of
apoptotic cell death is a key indicator of the viability and developmental
competence of a pre-implantation embryo. The objective of the present
study is to investigate whether culture of human embryos in the presence of
GM-CSF, identified as a potent embryo growth factor in humans and mice,
leads to a decreased incidence of cell death in blastocysts.

Design: Frozen 2-4 cell embryos were thawed and separated into two
groups using optimal allocation according to Pancock’s sequential method
of randomisation, balanced for prognostic factors including number of
oocytes retrieved, pregnancy in the cycle, standard IVF or ICSI and embryo
morphology post thawing.

Materials/Methods: Thawed 2-4 cell embryos were cultured in sequential
media, first in 20�l drops of Sydney IVF Cleavage media followed by 1 ml
Blastocyst media (Cook IVF, Australia). Embryos were cultured in media
alone or in 2 ng/ml rhGM-CSF (R&D Systems). Blastocysts were fixed in
3,7% paraformaldehyde and TUNEL labeled using a cell death detection kit
(Boehringer Mannheim GmbH, Germany), then counter stained in pro-
pidium iodide. Blastocysts were examined by laser scanning confocal
microscopy. Cells were classified as apoptotic when nuclei were positive for
TUNEL labeling and fragmented morphology.

Results: The incidence of cell death was significantly higher in blasto-
cysts formed in media alone compared to blastocysts formed in the presence
of GM-CSF, principally due to an increased cell death in the ICM. There
was no difference in the mitotic index in the GM-CSF group compared to
the control.

n Mitoses
Number of TUNEL clusters
(mean� SD)a,b P �0.01

Total ICM TE
rhGM-CSF

(2 ng/ml)
32 3.5� 1.7 2.8� 1.4a 0.75� 0.76b 2.1� 1.5

Media alone 30 3.3� 1.3 5.6� 3.0 2.4� 1.5 3.2� 2.2

Conclusions: These data show that GM-CSF can act to protect ICM cells
in the developing human embryo from apoptotic cell death. This may
contribute to the improved rate and proportion of blastocyst development
elicited by GM-CSF in human embryos.

ART: CLINICAL ART I

Wednesday, October 24, 2001
2:00 P.M.

O-187

Human chorionic gonadotropin induces an increase in expression of
vascular endothelial growth factor mRNA in luteinized granulosa cells
from patients with severe ovarian hyperstimulation syndrome. H.
Wang, T. Wang, Y. Soong. Chang-Gung Memorial Hosp, Lin-Kou Medical
Ctr, Chang-Gung Univ, Tao-Yuan Hsien, Taiwan.

Objective: To investigate the relationship among vascular endothelial
growth factor (VEGF) of granulosa-cell origin, human chorionic gonado-
tropin (hCG) and the clinical presentation of ovarian hyperstimulation
syndrome (OHSS).

Design: A prospective study following a preset protocol at an academic
hospital-based fertility center.

Materials/Methods: Fifty-eight women undergoing in vitro fertilization
and embryo transfer (IVF-ET) and developing OHSS, including 46 moder-
ate cases and 12 severe cases. Another 43 women undergoing IVF-ET
without developing OHSS were also recruited as controls. Concentrations of
VEGF in both serum and follicular fluid on the day of oocyte retrieval were
assayed. Luteinized granulosa cells from each patient were cultured for 7
days using medium 199 containing hCG or without hCG. Cells were
harvested after culture for 3, 5, and 7 days followed by extraction of RNA.
Messenger RNA expression of VEGF, insulin-like growth factor-I (IGF-I),
IGF-II and IGF-binding protein-1 (IGFBP-1) in luteinized granulosa cells
cultured with or without hCG was analyzed by using semiquantitative
reverse transcription-polymerase chain reaction (RT-PCR).

Results: Serum concentrations of estradiol and VEGF in both moderate
and severe OHSS groups, on the day of oocyte retrieval, were significantly
higher than those in controls. In the follicular fluid, there was no difference
in concentrations of estradiol and VEGF between controls and patients with
moderate and severe OHSS. There was a strongly positive correlation
between oocytes retrieved and serum estradiol levels (p� 0.0001). Simi-
larly, a significantly positive relationship was also found between oocytes
retrieved and serum VEGF levels (p� 0.01). By contrast, no such associ-
ation was observed between serum levels of estradiol and VEGF (P 0.05).
In luteinized granulosa cells from patients with severe OHSS, expression of
mRNA for VEGF was significantly higher in those cultured with medium
containing hCG than in those cultured without hCG after culture for 3, 5,
and 7 days respectively. Additionally, under the condition of being cultured
with medium containing hCG, granulosa cells from patients with severe
OHSS expressed higher amount of mRNA for VEGF as compared with
those from controls. By contrast, expression of mRNA for IGF-II, after
culture for 3, 5, and 7 days respectively, was significantly lower in granulosa
cells from patients with severe OHSS than in those obtained from controls
when cultured in the presence of hCG.

Conclusions: Expression of VEGF mRNA in luteinized granulosa cells
from severe OHSS was enhanced in vitro by hCG in a time-dependent
fashion. These data suggest that the effect of hCG on the development of
OHSS may be mediated by the production of VEGF by luteinized granulosa
cells.

Supported By: This study was supported by research grants (NSC88-
2314-B-182-104, NSC89-2314-B-182-041, and NSC89-2314-B-182-142)
from the National Science Council, Taiwan, R.O.C.

Wednesday, October 24, 2001
2:15 P.M.

O-188

Monozygotic twinning following blastocyst transfer. D. Marek, M. Lan-
gley, K. M. Doody, K. J. Doody. Ctr for Assisted Reproduction, Bedford,
TX.

Objective: Recent reports from several In-Vitro Fertilization clinics have
suggested that there is a significant increase in monozygotic twinning
following blastocyst embryo culture and fresh embryo transfer. This study
was undertaken to compare the incidence of monozygotic twinning resulting
from embryo transfer following extended culture in sequential media.

Design: A retrospective analysis of embryo transfer results from January
1, 1998 through December 31, 2000.

Materials/Methods: Patients underwent down regulation with the gonad-
otropin releasing hormone analog, Lupron® (TAP) or flare protocols prior
to controlled ovarian hyper-stimulation with Follistim® (Organon) or Go-
nal-F® (Serono). Oocyte retrieval occurred 36-39 hours post Human Cho-
rionic Gonadotropin (hCG) administration. Insemination was performed
38-42 hours post hCG using a two hour co-incubation of sperm with oocytes
or sperm injection. Oocytes were individually placed in 100�l micro-drops
of sequential media (S1, G1.2, IVF Science) under oil (Squibb) and cultured
overnight in 5% CO2 and air at 37°C. Fertilization was evaluated 18-20
hours after insemination. Fertilized oocytes were placed into fresh 100�l
micro-drops of sequential media (S1, G1.2) and cultured in groups of two
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under oil to Day 3. Multi-cell embryos were moved to new 100�l micro-
drops of sequential media (S2, G2.2, CCM, IVF Science) under oil for
culture to Day 5 or Day 6. Embryos were generally transferred on Day 5 if
at least two embryos had reached the blastocyst stage. Culture to Day 6 was
performed for the remaining group of patients. An abdominal ultrasound (5
MHz) was utilized to assist intrauterine placement of the embryo transfer
catheter (Wallace). A sonogram to determine total gestational sacs and fetal
heart beats (FHB) was performed at 4–6 weeks post positive hCG. If
cardiac activity was not documented at the initial sonogram, a follow-up
sonogram was performed 1 week later.

Results: Please refer to table.

Monozygotic twinning results from extended culture.

1 Embryo
transferred

2 Embryos
transferred

3 Embryos
transferred

Total
transferred

Mean Patient Age: 34.8 34.8 35.4 34.9

Total Cycles/Embryos
Transferred:

105/105 761/1522 237/711 1103/2338

Pregnancies (	hCG)/Ongoing: 35/15 468/354 140/101 643/470

Biochemical/Miscarriages: 12/8 79/35 24/15 115/58

Clinical/Ongoing Rate: 21.9%/14.3% 51.1%/46.5% 48.9%/42.6% 47.9%/42.6%

Clinical Sacs (1/2/3): 23/0/0 219/163/3 67/30/18 309/193/21

Fetal Hearts (0/1/2/3/4). 8/15/0/0/0 35/214/124/10/2 15/61/30/8/1 58/290/154/18/3

Monozygotic occurrences: 0 17 1 18

Clinical Monozygotic Rate: 0.0% 4.4% 0.9% 3.4%

Clinical Implantation Rate: 21.9% 36.4% 25.5% 32.4%

Conclusions: These results indicate 17 incidents of monozygotic twinning
within the larger (n� 761) group in which two embryos were transferred
and one incident within the next largest (n� 237) group in which three
embryos were transferred. Although the overall percentage of monozygotic
twinning from 1103 fresh cycles was relatively low (3.4%), a significant
impact on the incidence of high order multiple gestations was noted,
accounting for 55.6% of triplets (10/18 with 3 FHB) and 100% of quadru-
plets (3/3 with 4 FHB).

Wednesday, October 24, 2001
2:30 P.M.

O-189

Uterine metabolism of progesterone (P4) after vaginal administration
in an extracorporeal organ perfusion system. C. Bulletti, D. De Ziegler,
S. Boschi, M. Moreo, C. Flamigni. Infirmary Hosp, Rimini, Italy; Nyon
Medical Ctr, Nyon, Switzerland; Univ of Bologna, Bologna, Italy.

Objective: To outline the endometrial and myometrial metabolism of
progesterone (P4) after vaginal application. The following metabolites of P4
were considered: 20�-hidroxy-4-pregnen-3-one (20�-DHP), 5�-pregnan-
3,20 dione, and 5�-pregnan-3,20 dione (5�-DP), 3�,5�-allopregnanolone
(A).

Design: Using our extracorporeal uterine perfusion system, two sets of
experiments were conducted with cold and -radioactive P4. P4 was applied
on the rim of vaginal tissue remaining attached to the uterus. Samples of
endometrial and myometrial tissue and venous outflow were obtained after
3 h, 6 h, 9 h, 12 h, 24 h and 48 h, using at least 3 uteri per time interval. P4
and P4 metabolites present in venous outflow and tissue samples were taken
as reflectors of whole organ and regional metabolism of P4.

Materials/Methods: 48 uteri obtained from women of reproductive age
offered �3 completed experiments for each set of time interval experi-
ments. Uteri were connected to the extracorporeal perfusion system as
previously described and approximately 50 mCi of 3H-P4 was applied on
the vaginal collar. Uterine perfusion was maintained as needed for each time
interval. Samples of uterine tissue and venous effluent were washed, blotted,
weighed and homogenized before an aliquot of the suspension was taken for
protein measurement (Bradford, Bio Rad). The suspensions were then
extracted and injected in HPLC (Hewlett-Packard 1090). Separation of P4
from its different metabolites was carried out on a Lichrosper-100 C18
125 � 4.6 mm (Merck, Darmstadt, Germany) while eluting with a tertiary
mobile phase (CH3CN/THF/H2O 34/12/54) at room temperature and flow of
1 ml/min. Retention times for P4, 20�-DHP, 5�-DP and A were previously
verified by nanogram injections of pure standards (Steraloids, USA) fol-

lowed by UV detection. 15“ Fractions were collected and counted for in a
�-counter after addition of 4 ml of scintillation cocktail. Radioactivity of the
predetermined were considered for calculation. Further confirmation of P4
and P4-metabolites was carried out by gas-chromatography mass spectrom-
etry (GC-MS) on HPLC fractions obtained from uteri perfuzed with cold P4
and treated as described above.

Results: As described in table.

% Endometrial (E) and Miometrial (M) steroids during perfusion at time
intervals after P4 administration.

Steroids 3h 6h 9h 12h 24h 48h

% P (E) 485,21 83,36 84,82 91,56 93,36
% 20� (E) 1,53 2,18 2,05 1,90 2,19
% (E) �14,79 �16,64 �15,18 �8,44 �6,64
% 5� (E) 4,45 5,13 5,73 3,34 1,73
% allo (E) 8,81 9,33 7,40 3,20 2,72
% P (M) 89,0 86,6 79,9 81,9 83,3 84,1
% 20� (M) 3,4 3,5 3,1 3,5 3,0 3,2
% (M) �11,0 �13,4 �20,1 �18.1 �16,7 �15,9
% 5� (M) 2,7 3,7 7,1 6,6 5,6 6,1
% allo (M) 4,9 6,2 9,9 8,0 8,1 6,6

Conclusions: P4 is metabolized in the human uterus into three primary
metabolites which may carry of all or part of P4 effects on the myometrium
possibly through non-genomic properties of these metabolites.

Wednesday, October 24, 2001
2:45 P.M.

O-190

Are women over the age of 40 at risk for high-order multiple pregnancy
when up to six conceptuses are replaced? E. Urcia, L. L. Veeck. Weill
Medical Coll of Cornell Univ, New York, NY.

Objective: To examine the incidence of multiple pregnancy (MP) for
women in the fifth decade of life when one or more preembryos are
transferred after in vitro fertilization (IVF), and to assess the risk for
high-order [HO] gestation in this age group.

Design: Retrospective review of consecutive transfers from April 1995 to
December 2000 involving women over the age of 40 years old.

Materials/Methods: Patients were grouped as follows: 40-41 years, 42-43
years, 44-45 years, and�45 years old. One to six conceptuses were
transferred to each woman depending on her exact age, previous obstetric
history, and, most importantly, availability of developing preembryos. Clin-
ical pregnancy (CP) and multiple pregnancy were defined by ultrasound
evidence of fetal heartbeat(s). Multiple pregnancy was defined as greater
than one fetal heartbeat; high-order multiple pregnancy was defined as
greater than two fetal heartbeats.

Results: As anticipated, both clinical pregnancy and multiple pregnancy
dropped steeply with each increasing age category beyond 40 years. Despite
the fact that multiple pregnancies occurred through age 45, the vast majority
were twins and high-order multiples were rare. In no subgroup was there
any observed advantage to transferring more than five conceptuses. The
only group with any significant risk for high-order gestation with more than
four transferred was the 40-41 year-old group (risk� 5.8% per transfer of
five conceptuses).

Advanced maternal age and multiple pregnancy.

40–41 Years 42–43 Years 44–45 Years �45 Years

Cycles 993 693 188 14

% CP/Transfer (% MP/
Transfer)

41.9 (12.0) 28.0 (4.0) 17.9 (1.7) 8.3 (0)

% Twin (% Triplet) [% Quad] 9.6 (2.0) [0.4] 3.2 (0.6) [0.2] 1.7 (0) 0 (0) [0]

CP/One replaced (MP) [HO] 16.7 (0) 8.1 (0) 0 25.0 (0)

CP/Two replaced (MP) [HO) 22.7 (3.9) [0] 16.5 (1.2) [0] 13.3 (0) 0

CP/Three replaced (MP) [HO] 39.9 (10.1) [0] 19.1 (0.9) [0] 8.3 (0) 0

CP/Four replaced (MP) [HO] 41.1 (10.3) [0.5] 23.9 (2.7) [0.9] 19.1 (0) 0

CP/Five replared (MP) [HO] 52.2 (17.9) [5.8] 42.1 (6.9) [1.4] 31.0 (2.4) [0] 0

CP/Six replaced (MP) [HO] 56.8 (15.9) [0] 36.3 (7.3) [1.6] 21.6 (0) 0
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Conclusions: Care should be taken when considering replacing more than
four conceptuses in women aged 40 and 41. Ten to 15% of these women
may establish a twin pregnancy, and approximately 5% will be at risk for
high-order gestation. Alternately, women over the age of 43 show a very
low risk for multiple pregnancy with up to six conceptuses replaced. Even
so, no apparent benefit is demonstrated by transferring greater than five.

Supported By: The Center for Reproductive Medicine and Infertility.

Wednesday, October 24, 2001
3:00 P.M.

O-191

Reduction of multiple pregnancies and elimination of higher order
multiple pregnancies by balancing blastocyst quality and patient age.
M. Meintjes, J. A. Rodriguez, S. J. Chantilis, S. S. Crider-Pirkle, A. J.
Rodriguez, J. D. Madden. Presbyterian Hosp ARTS Program, Dallas, TX.

Objective: There is an increasing awareness of the risks and costs asso-
ciated with the epidemic proportion of multiple pregnancies as a result of
IVF treatments. Many agree that blastocyst transfer can be a useful tool to
reduce higher order multiples (Vidaeff et al., 2000; Gerris & Van Royen,
2000). However, even with limited numbers of blastocysts transferred, the
numbers of triplet (Milki et al., 1999) and even twin (Chantilis et al., 2000)
pregnancies remain unacceptably high. The objectives of this study were to:
1) evaluate the progress in this program to eliminate triplet pregnancies,
2)identify blastocysts with a high implantation potential and 3) characterize
patient populations with the highest risk of twin pregnancies who may
benefit from a single embryo transfer.

Design: Data was prospectively collected for the years 1999 and 2000 and
then analyzed for age group within calendar year (�34-, 35-37- and 38-40
years) and the number of good quality embryos transferred within age group
(0-, 1- or 2 good quality embryos transferred). The endpoints measured
included clinical pregnancy-, ongoing pregnancy- and implantation rates,
singleton-, twin-, triplet- and multiple ongoing pregnancy rates.

Materials/Methods: A good quality blastocyst was defined as an ex-
panded blastocyst with an inner-cell-mass (ICM) score of C or better (A the
best and F the worse) and a trophoblast score of B or better (A the best, D
the worse). Patients�40 years of age undergoing routine IVF or ICSI were
considered for this study.

Results: Clinical pregnancy-, ongoing pregnancy- and implantation rates
increased with increased number of quality blastocysts transferred (see
table). However, multiple gestation rates (mostly twin pregnancies) in-
creased when 2 quality blastocysts were transferred. Clinical pregnancy-,
ongoing pregnancy- and implantation rates were higher for patients�34
years of age, but not different for patients 35 to 40 years old. Multiple
gestation rates were not different for the different patient age groups.
Implantation and ongoing pregnancy rates for patients�34 years of age
receiving 2 quality blastocysts (183 patients) were 63% and 80.3%, respec-
tively.

Implantation-, clinical pregnancy- and multiple gestation rates compared
with calendar year, embryo quality and patient age.

1999 2000
Qual.
� 0

Qual.
� 1

No. transfers 275 395 172 196
No. embryos/transfer 2.19 2.11 2.25 2.13
Clin. preg./transfer % 60.4 58.5 40.7a 54.6b

Ongoing preg./transfer % 58.6 53.9 34.3a 51.5b

Implantation rate % 43.5 41.7 25.3a 38.6b

Singletons/ongoing % 47.8 52.6 62.7a 63.4a

Twins/ongoing % 45.3 42.3 32.2a 29.7a

Non-monozygotic triplets % 4.4A 0.9B 1.7 5.0
Monozygotic triplets % 2.5 3.8 3.4 2.0
Total multiples % 52.2 47.4 37.3a 36.6a

Qual
� 2 �34 35–37 38–40 Total

No. transfers 302 385 174 110 670
No. embryos/transfer 2.09 2.07 2.20 2.31 2.14
Clin. preg./transfer % 72.9c 64.5A 55.2B 47.3B 59.3
Ongoing preg./transfer % 70.9c 61.1A 51.7B 43.6B 55.8
Implantation rate % 55.5c 48.4A 37.2B 31.5B 42.4
Singletons/ongoing % 41.1b 50.9 52.2 45.8 50.5
Twins/ongoing % 53.7b 44.1 42.2 45.8 43.9
Non-monozygotic triplets % 1.4 2.5 1.1 4.2 2.4
Monozygotic triplets % 3.7 2.5 4.4 4.2 3.2
Total multiples % 58.9b 49.2 47.8 54.2 49.5

Conclusions: In 2000, the number of blastocysts transferred to patients
�34 years old were limited to 2, regardless of embryo quality. Furthermore,
more than 2 embryos were only transferred in older patients if they were of
extremely poor quality. With this strategy, the total number of embryos
transferred/patient for all patients were reduced from 2.19 in 1999 to 2.11 in
2000, with practical elimination of non-monozygotic triplet pregnancies
(two triplets out of 213 ongoing pregnancies). This was achieved without
affecting program pregnancy rates. To reduce twins, emphasis should be
placed on patients receiving two quality blastocysts. Even though multiple
gestation rates are the same for all age groups, the higher pregnancy- and
implantation rates in patients�34 years old should target them for single
embryo transfers. By transferring a single quality blastocyst to these pa-
tients, pregnancy rates may decrease from 80% to 63% but twins should be
eliminated. This pregnancy expectation with a single embryo transfer may
be further improved by more rigorous selection of blastocysts (ICM’s up to
a C-grade were included in this analysis).
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Recurrent spontaneous abortion (RSAB): impact on IVF outcome in
fully evaluated patients. S. D. Spandorfer, D. Chen, P. Chung, Z. Rosen-
waks. Cornell Univ Medical Ctr, New York, NY.

Objective: Many patients undergoing IVF have had multiple pregnancy
losses. The impact that this has on IVF outcome is unknown.

Design: Retrospective analysis of pregnancy outcome of 6450 consecu-
tive IVF cycles with respect to prior pregnancy outcome.

Materials/Methods: 6450 consecutive fresh IVF cycles over a 4-year
period were evaluated (1997-2000). IVF outcomes were compared based on
the patient’s prior pregnancy history of RSAB (3 or more pregnancy losses).
All patients were fully evaluated for the etiology of RSAB and appropriate
treatment was performed as indicated. Ongoing pregnancies are considered
to be beyond the 1st trimester. Pregnancy outcomes are reported as per
patient undergoing an embryo transfer.

Results: 118 patients had a prior history of RSAB (1.8%). Patients with
a history of RSAB were significantly older (38.7 vs. 36.5 years, p� 0.001),
and therefore, data was controlled for patient’s age. The table indicates the
results. No significant differences were found in any of the variables based
on prior history of RSAB.

IVF outcome by history of recurrent spontaneous abortion and age.

Age �� 35 years
Age 36–39

years
Age 40	

years

Not
RSAB RSAB

Not
RSAB RSAB

Not
RSAB RSAB

# patients 2567 23 1971 37 1794 58
# oocytes 12.6 12.2 10.7 11.7 9.3 8.7
# 2PN 7.5 8.3 6.5 6.5 5.8 6.0
# ET 3.1 3.0 3.5 3.3 4.0 3.6
Pregnancy (%) 66.6 58.0 54.1 40.0 42.6 41.0
Clinical Preg (%) 58.7 55.0 46.0 38.5 33.1 33.3
Ongoing Preg (%) 53.2 40.0 37.7 30.8 20.3 23.1
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Conclusions: We found that women with RSAB tended to be older. In
this large analysis of women undergoing IVF, after controlling for age, a
history of RSAB was not associated with outcome.
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A new highly purified human-derived FSH is efficacious and well-
tolerated in a prospective, randomized comparative clinical trial of
in-vitro fertilization. R. P. Dickey, M. Thornton, J. E. Nichols, S. H. Fein,
D. C. Marshall. Fertility Institute of New Orleans, New Orleans, LA;
Columbia Ctr for Women’s Reproductive Care, New York, NY; Greenville
Hosp, Greenville, SC; Ferring Pharmaceuticals, Inc, Tarrytown, NY.

Objective: To determine the efficacy and safety of a new, highly purified,
human-derived Ferring FSH (FhFSH™) administered SC and IM compared
to SC recombinant-derived FSH, in females undergoing in-vitro fertilization.

Design: Prospective, randomized, 3-arm, comparative, open-label, mul-
ticenter study. The primary endpoint: number of oocytes retrieved. Second-
ary endpoints: peak serum E2 levels, cycles with oocyte retrieval, embryo
transplant and chemical, clinical and continuing pregnancies. All adverse events
were recorded and patient daily diary pain scores assessed treatment toleration.

Materials/Methods: Healthy Females, 18-39 yrs, with regular ovulatory
cycles, were down regulated (leuprolide 0.5 mg SC, qd) for up to 20 days
to obtain serum E2 level of� 45 pg/mL and endometrial thickness� 6 mm.
Patients were then randomized to once-daily FhFSH SC, FhFSH IM or
Follistim� SC (225 IU qd 5 days). Thereafter, dosing was individualized
over 7 days (up to 450 IU) until� 3 follicles of �16 mm were obtained,
with appropriate E2 levels. Novarel™ (hCG) was administered on last day
of follitropin treatment and oocytes were retrieved. No ICSI was permitted
and Crinone� 8% provided luteal support.

Results: 177 patients were randomized to FhFSH SC (n� 60), FhFSH
IM (n � 59) or Follistim (n� 58). There were no between-group differ-
ences in any demographic or baseline parameter. There were no statistically
significant differences in any efficacy parameters and no differences in the
type or number of adverse events: there was one ectopic pregnancy and one
serious OHSS. Patient diary data revealed that there were significantly
lower injection pain scores for FhFSH SC and FhFSH IM compared to
Follistim.

Efficacy results.

Parameters FhFSH SC FhFSH IM
Follistim

SC

Oocytes retrieved (mean) 13.3 12.2 13.1
Mature oocytes (mean) 9.9 8.7 9.5
Peak E2 levels (mean pg/mL) 1782 1705 1893
Oocytes transferred (mean) 2.9 2.9 2.8
Pregnancy n (%): Chemical 30 (53.6) 23 (41.8) 20 (35.7)

Clinical 26 (46.4) 19 (34.5) 18 (32.1)
Continuing 25 (44.6) 19 (34.5) 17 (30.4)
Singletons 18 (32.1) 10 (18.2) 8 (13.2)
Twins 5 (8.9) 7 (12.7) 7 (12.5)
Triplets 2 (3.6) 2 (3.6) 2 (3.6)

Conclusions: Ferring’s new highly purified, human-derived FSH is at
least as effective as recombinant-derived FSH in controlled ovarian hyper-
stimulation for IVF. There were no significant differences in adverse events
but there was significantly less injection site pain with Ferring hFSH SC and
IM as compared to Follistim SC.

Supported By: This study was supported by Ferring Pharmaceuticals,
Tarrytown, NY.
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O-194

Luteal function and down regulation with gonadotrophin releasing-
hormone antagonist in induced cycles with FSH and hCG. M. Colombo,

G. Ragni, W. Vegetti, E. Baroni, M. Arnoldi, P. Crosignani. University of
Milan, Milan, Italy.

Objective: The aim of our study was to explore luteal phase hormone
profiles in gonadotropin-stimulated cycles with or without GnRH antagonist
therapy during intrauterine insemination (IUI).

Design: Randomized clinical trial.
Materials/Methods: Forty-one infertile couples were recruited in this

randomized clinical study. Patients included in group A were treated with
recombinant FSH 150 IU/day starting from the third day of the cycle and
with the GnRH antagonist Cetrorelix at the dose of 0.25 mg/day starting
from the day in which a follicle with a mean diameter of at least 14 mm was
seen at ultrasound scan. Cetrorelix was administered until hCG administra-
tion. Patients included in group B were administered recombinant FSH
alone at the same dosage.

Results: Nineteen patients were randomized in group A and 22 in group
B and 48 cycles were started. A total of 32 cycles were fully assessable:
neither IUI nor luteal phase evaluations were performed in 16 cycles
(32.6%) due to low or hyper-response. As showed in the table, the two
treatment groups had a similar increase in progesterone concentrations
during the luteal phase. In the mid-luteal phase (day 6 after hCG), Estradiol
levels in group B were significantly higher compared to group A (p� 0.05).
Serum LH was completely suppressed during the follicular phase only in
group A, concomitantly with GnRH antagonist administration. The duration
of the luteal phase was 12 days or more in 90.9% of patients in group A
(mean 13.6 days, range 10-15) and in 40% of patients in group B (mean 11.3
days, range 9-14). A total of six ongoing pregnancies were achieved (14.3%
per patient and 12.2% per cycle), equally distributed in group A and in
group B.

Luteal phase hormonal profile in the two treatment groups.

Day
(1)

Estradiol (pg/ml) Progesterone (ng/ml) LH (IU/L)

Group A Group B Group A Group B Group A Group B

�2 371.2� 145.1 505.8� 157.4 0.5� 0.5 0.6� 0.5 1.5� 1.4 2.8� 3.4

�1 381.1� 209.8 619.4� 308.7 0.5� 0.2 0.6� 0.3 1.1� 0.6 4.6� 4.9

0 481� 196.5 885.4� 465.9 0.4� 0.2 1� 0.7 1.4� 0.9 10.4� 8.8

	2 244.2� 101.8 537.2� 373 3� 1.3 4.3� 4.8 5.3� 3.9 5.2� 4.3

	4 230.4� 173.5 725� 633.4 16.8� 10 12.1� 7.7 1.8� 0.9 2� 2.6

	6 410.1� 262.9(2) 1,084.3� 816(2) 27.5� 11.4 29.8� 15.4 1.2� 1.1 1.8� 1.8

	8 341.3� 170.2 532.2� 547.7 26.3� 9.3 18.9� 11.1 0.6� 0.4 1.6� 2

	10 179.1� 61.1 173.9� 86.9 13.2� 6.6 9.7� 10.3 1.9� 1.9 1.5� 1.2

	12 83� 71 121� 148.1 10.5� 11 12.2� 20.9 2.6� 1.6 2.5� 1.8

	14 82.1� 85 267.4� 284.3 16.5� 24.2 29.1� 32.6 2.2� 1.7 1.1� 1.6

(1) Day 0� day of hCG administration (2) p� 0.05 (Student t-test).

Conclusions: GnRH antagonists can be safely administered in gonado-
tropin-stimulated cycles without luteal phase supplementation because no
deleterious effects of GnRH antagonist administration were noted on luteal
progesterone concentration or on the duration of the luteal phase.
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O-195

The outcome of egg donation treatment from fertile versus infertile
donors: a comparative study using the egg sharing model. K. W. Sharif,
M. Afnan, B. Ola, S. Papaioannou, L. Sinclair, Y. D’Arcy. Birmingham
Women’s Hosp, Birmingham, UK.

Objective: Egg donation is an established infertility treatment associated
with good success. However, there is a shortage of altruistic donors, who are
exposed to potential risks with no direct benefit to them. In egg sharing
women who are undergoing in-vitro fertilization (IVF) donate some of their
eggs, thus increasing the availability of donated eggs without putting a third
party at risk. But does using these egg-share ‘infertile’ donors reduce the
chances of success for recipients compared with using ‘fertile’ altruistic
donors?

Design: A prospective cohort study, comparing the outcome of IVF using
eggs donated by infertile patients during the course of their own IVF
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treatment (egg-sharing) with the outcome of IVF using eggs donated by
altruistic non-infertile women.

Materials/Methods: In our egg-sharing programme, IVF patients�36
years with normal basal follicle stimulating hormone (FSH) agreed to
donate half of their eggs if they produced�5, in return for reduced cost
treatment. The outcome of 69 recipient IVF cycles (group A) using eggs
donated by such egg-sharers were compared with the outcome of 60 IVF
cycles (group B) using eggs donated by ‘altruistic’ donors with no history
of infertility who also were�36 years with normal basal FSH. Therefore,
donors for group A were infertile, and donated half of the collected eggs,
while donors for group B were not infertile and donated all of their eggs. A
maximum of 3 embryos were transferred. In group A the indications for IVF
treatment in the donors were tubal disease (47%); male factor (34%);
endometriosis (9%) and unexplained (10%). The mean age was 30.6 years
for the donors in group A and 30.9 for those in group B. The corresponding
values for basal FSH were 6.0 and 6.1 IU/L, respectively. The mean age for
recipients was 38.5 in group A and 37.2 in group B. The indications for egg
donation in group A were genetic problem (3%), premature ovarian failure
(39%) and previous poor response (58%). The corresponding values for
group B were 2%, 35% and 63%, respectively. All were not significantly
different (p0.05). Differences in proportions were analysed using Chi-
square statistics and differences in means by the unpaired t-test.

Results: As expected, group B had more eggs donated per patient com-
pared with group A. However, there were no significant differences in the
pregnancy and implantation rates between the two groups, as illustrated in
the table below.

Results (reported as ‘means’).

Outcome/group
Group A
(n � 69)

Group B
(n � 60)

Eggs donated per recipient 8.7 12.7 p� 0.05
Fertilization rate 74% 63% NS
Embryos transferred per recipient 2.2 2.7 p� 0.01
Pregnancy rate 49% 47% NS
Implantation rate 24% 25% NS

NS: not significant (p� 0.05). Implantation rate: number of fetal hearts on
scan at 6 weeks gestation/number of embryos transferred.

Conclusions: Using IVF patients who are good responders (by virtue of
their young age, normal basal FSH and number of eggs produced) as egg
donors will lead to similar pregnancy and implantation rates for recipients
compared to using altruistic non-infertile donors of similar age and FSH.
These results support the use of egg-sharing to increase the availability of
donated eggs, without putting a third party at risk or jeopardising the
success rate for recipients.
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O-196

Sperm selection method enhances embryo development. J. M. Nani,
J. G. Brasch, R. Summers, R. Springer, R. Jeyendran. Advanced Repro-
ductive Health Centers, Ltd, Orland Park, IL; Andrology Lab Service, Inc,
Chicago, IL.

Objective: To determine whether sperm selection method effects embryo
development.

Design: Sibling oocytes were exposed in-vitro to sperm acquired through
two different selection methods.

Materials/Methods: Consecutive ejaculates from fifteen (15) patients with
sperm concentration� 20 million per ml and sperm motility� 40% were
divided into two equal halves. One half of each ejaculate was processed by
“The Combined Method,” a combination of TEST-Yolk buffer (Irvine
Scientific, Santa Ana, CA) and glass wool column filtration (Cook Sperm
Filter, Cook OB/GYN, Spenser, IN) methods (Fertil Steril 1996;66:459-62).
The remaining ejaculate was processed solely by the Isolate Density Gra-
dient Centrifugation (Irvine Scientific, Santa Ana, CA) method. Sibling
oocytes were then exposed in-vitro to equal numbers of sperm samples
selected via the ”Combined“ and Isolate Methods, respectively. All embryos
were scored objectively by counting the number of cells on Day 3 in culture.
Resulting data was statistically analyzed (Chi-square).

Results: Initial sperm concentrations ranged from 29.0 to 206.0 million
per ml, and sperm motility ranged from 45 to 77%. There was no difference
in the number of embryos resulting from the two methods, 84 embryos from
the ”Combined“ protocol and 83 embryos from the Isolate protocol. There
was also no difference in the number of 2-cell, 3-cell, 4-cell, 5-cell, or 6-cell
embryos on Day 3 in culture between the two groups. There was, however,
a significant difference in the number of 8-cell embryos on Day 3. Sper-
matozoa selected by the “Combined” Method resulted in a significantly
greater number of 8-cell embryos (48.8%) as compared to sperm selected by
the Isolate Method (34.9%), (p� 0.05).

Embryo cell number on day 3 culture.

Embryo
#

2 cell
%

3 cell
%

4 cell
%

5 cell
%

6 cell
%

8 cell
%*

Combined Method 84 7.1 6.0 14.3 15.5 8.3 48.8
Isolate Method 83 13.3 4.8 14.5 16.9 15.7 34.9

Conclusions: The Combined Method resulted in nearly one-half of the
embryos reaching the 8-cell stage by Day 3, whereas the Isolate Method
resulted in only one-third of embryos reaching the 8-cell stage. Sperm
selection methods therefore have a profound effect on embryo development.

ART: CLINICAL ART II
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Effects of extremes of body mass index (BMI) on in vitro fertilization
(IVF) pregnancy rates. J. E. Nichols, P. B. Miller, W. R. Boone, M. M.
Crane. Greenville Hosp System, Greenville, SC.

Objective: The association between reproductive dysfunction and ex-
tremes of BMI has been well studied and established in the past by many
investigators. In contrast, the effect of body weight and outcome of IVF is
less clear. Several studies have revealed no effect between extremes of body
weight and IVF success while others have seen an adverse effect only in
patients with a high BMI (25 and�30). In an effort to resolve these issues,
we looked at the effect of BMI on IVF pregnancy rates in our practice.

Design: Retrospective cohort study.
Materials/Methods: A total of 465 patients undergoing IVF with fresh

embryo transfer (non-donor oocytes) from 11/96-12/00 were included. BMI
was calculated using the formula of weight (in kgs) divided by height (in
meters) squared (kg/m2). Data were analyzed using Fisher’s exact test and
logistic regression.

Results: Median age, peak estradiol levels and number of embryos
transferred were similar across BMI groups. Pregnancy rates were greater in
the 350 patients with BMI�28 (51.4%) than in the 105 patients with BMI
�28 (35.2%). This difference remained after adjusting for age, peak estra-
diol levels and number of embryos transferred (odds ratio� 1.69, p �
0.03). The 46 women with BMI�19.9 also had reduced pregnancy rates
relative to the 314 women with BMI 20-27.9 (34.8% vs. 52.3%, p� 0.039).

Conclusions: As with advancing age and elevated basal FSH levels,
extremes of BMI (both low and high) can also be used to predict the
outcome of IVF success. Since these patients can comprise as much as a
third of IVF patients and given that BMI is one factor that is potentially
modifiable with lifestyle and diet changes, further studies on the mecha-
nisms, treatments and effects of extremes of body mass on assisted repro-
ductive technologies are needed.
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Spontaneous ovulation and menstruation following ovarian transplan-
tation to the forearm. K. H. Oktay, J. Rucinski, G. Kliot, M. T. Kan, Z.
Rosenwaks. Institute for Reproductive Medicine, Weill Medical Coll of
Cornell Univ, New York, NY.

Objective: We have previously reported a 35-year-old woman where
follicle development and estrogen production was restored after transplan-
tation of ovarian tissue in the forearm (Oktay et al. Fertil Steril 2000;
74[Suppl 3]:S79). The purpose of this abstract is to report a second case,
where for the first time, spontaneous ovulation and menstruation occurred.

Design: The patient is a 37 year-old woman who developed a recurrent
benign serous cyst in her remaining ovary. After an oophorectomy was
performed by the gynecologist, healthy ovarian tissue was harvested from
the specimen.

Materials/Methods: The tissue was sliced in to 2� 1 cm strips, and
transplanted subcutaneously to the medial aspect of the right forearm.
Recombinant FSH 75 iu was injected daily for seven days directly in the
grafted tissue to enhance vascularization. In addition, 80 mg/d Aspirin was
given for seven days. One week later, the patient was started on hormone
replacement.

Results: Hormone replacement was discontinued four months after the
transplant. Ultrasound monitoring of the forearm revealed an antral follicle
development. Two weeks later, the patient had a spontaneous menstruation.
During the following menstrual cycle, the patient was monitored with
ultrasound and hormone measurements. The patient developed an antral
follicle, which reached the maximal diameter of 9-mm after 15 days. On
cycle day 16, the patient had a surge (FSH: 40 mIU/mL, LH: 67 mIU/mL).
Following the surge, the follicle collapsed, and the progesterone peaked at
12 ng/mL. Estradiol levels peaked at 224 pg/mL, and showed a second peak
of 177, seven days after the LH surge. The patient had her menses on cycle
day 30. The patient has had two additional menstrual cycles with the
duration of 29 and 30 days, at the time of this report. Subjectively, meno-
pausal symptoms resolved and no discomfort was reported at the transplant
site. Because the tissue was placed more medially (compared to the previous
case), follicle growth was not visible; therefore no cosmetic concerns were
raised.

Conclusions: Spontaneous ovulation and relatively normal ovarian func-
tion resumes after the transplantation of ovarian tissue to the forearm. No
significant side effects occur. Ovarian transplantation to the forearm appears
to be a useful clinical strategy to preserve ovarian function in patients facing
radical surgery or cancer treatment.

Supported By: Supported in part by the ASRM-Serono research grant.
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Increase of pregnancy rate in assisted reproduction therapy by acu-
puncture. M. Zhang, W. E. Paulus, E. Strehler, L. Jelinkova, K. Sterzik.
Tongji Medical Univ, Wuhan, China; Christian-Lauritzen-Institut, Ulm,
Germany.

Objective: The aim of the present study was to evaluate the influence of
acupuncture on pregnancy rate in assisted reproduction therapy (ART) by
comparing two groups with/without acupuncture treatment shortly before
and after embryo transfer.

Design: prospective randomized study.
Materials/Methods: 138 patients undergoing ART (ICSI, IVF) in our

fertility centre were included in this study. Only patients with good embryo
quality were admitted. They were divided into two groups by random
numbers. Acupuncture was performed in 69 patients 25 minutes before and
after embryo transfer. Before embryo transfer we used the following loca-
tions: Cx 6 (Neiguan), Sp8 (Diji), Liv3 (Taichong), Gv20 (Baihui), S29
(Guilai). After embryo transfer the sterile disposable stainless steel needles
(0.25� 25 mm) were inserted at the following points: S36 (Zusanli), Sp6
(Sanyinjiao), Sp10 (Xuehai), Li4 (Hegu). After 10 min the needles were
rotated in order to maintain Deqi sensation. Additionally we used small
stainless needles (0.2� 13 mm) for auricular acupuncture at the following

points without rotation: ear point 55 (shenmen), ear point 58 (zhigong), ear
point 22 (Neifenmi), ear point 34 (Naodian). In the control group (n� 69)
embryos were transferred without any supportive therapy. Covariate vari-
ables like age, number of previous cycles, number of transferred embryos,
endometrial thickness, plasma estradiol, method of treatment, blood flow
impedance in the uterine arteries or clinical indications for ART didn’t
differ between both groups. The main outcome measure was clinical preg-
nancy defined by the presence of a fetal sac at ultrasound examination 6
weeks after embryo transfer. The Chi-square test was used for comparison
of both groups.

Results: Clinical pregnancies were documented in 30 of 69 patients
(43.5%) after embryo transfer supported by acupuncture, whereas the preg-
nancy rate only reached 26.1% (18 out of 69 patients) after embryo transfer
without acupuncture (Chi-square test: p� 0.03).

Conclusions: Acupuncture seems to be a powerful tool to improve preg-
nancy rate in assisted reproduction therapy (ART).

Supported By: Christian-Lauritzen-Institut.
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O-200

Does ultrasound guidance at embryo transfers improve pregnancy
rates in oocyte recipients? J. A. Garcı´a-Velasco, J. Martinez-Salazar, V.
Isaza, A. Landazabal, A. Requena, C. Simo´n. IVI—Madrid, Madrid, Spain;
Inst Valenciano de Infertilidad, Valencia, Spain.

Objective: To study whether transabdominal ultrasound guidance during
embryo transfer (ET) is a useful in improving pregnancy rates in patients
undergoing oocyte donation.

Design: A prospective, randomized, controlled trial was performed in 215
oocyte recipients between May 1 and December 31, 2000.

Materials/Methods: Patients undergoing oocyte donation received HRT
as previously described (Remohı´ et al. Fertil Steril 1997;67:717-23). Em-
bryos were transferred on day 2,3 or 6, according to what was previously
scheduled for each patient. All ET were performed with full bladder, cervix
was cleansed with sterile saline solution 0.9% and aspiration of endocervi-
cal mucus was done with a tuberculine syringe. A soft catheter was routinely
used (Delphin®-Gynetics), and occasionally in difficult transfers a rigid
catheter (Frydman®–Gynetics) was employed. In every patient the catheter
was slowly withdrawn 1 minute after ET. Bed rest for 30 minutes was
allowed for each patient after ET. Allocation of the patients to the group
receiving ultrasound guidance was carried out by random permutted blocks
(size 5). In Group 1 (n� 109), endometrial cavity was visualized on a
sagittal plane, under real-time ultrasound guidance the catheter was ad-
vanced through the endometrial cavity and embryos were delivered at 1.5
cm from the uterine fundus. In Group 2 (n� 106), the catheter was
introduced into the cervical os and advanced into the uterus using the
clinical ”feel“ to a point as close to the fundus as possible without touching
it, and embryos were gently released.

Results: There was no difference between groups in terms of patient age,
diagnosis, male associated factor, N° days on waiting list, N° oocytes
received, FIV or ICSI patients, fertilization rates or day of embryo trans-
fer(data not shown). Clear visualization at ultrasound during ET was
achieved in 90.8% of group 1 patients. The results from the ET are as
follows (see table).

Results.

Group 1 Group 2

# Embryos transfered 3.2� 0.04 3.2� 0.04
Rigid catheter at ET 6/109 (5.5%) 5/106 (4.7%)
Blood on tip of catheter 2/107 (1.8%) 3/106 (2.8%)
Pregnancy Rate 62/109 (56.8%) 56/106 (52.8%)
Implantation Rate 28.3% 23.1%
Abortion Rate 12/62 (19.3%) 10/56 (17.8%)
Ectopic Pregnancy Rate 0/62 (0%)‡ 2/56 (3.6%)‡
Multiple Pregnancy Rate 14/62 (22.6%) 11/56 (19.6%)

‡ p � 0.006.
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Conclusions: We could not show any benefit in terms of pregnancy rate
in oocyte recipients in whom ET was performed under direct transabdom-
inal ultrasound visualization of the endometrial cavity. There seems to be a
trend towards a lower ectopic pregnancy rate when ultrasound guidance was
used, although it did not reach statistical significance.

Wednesday, October 24, 2001
3:00 P.M.

O-201

IUI pregnancy rates using <400,000 total motile sperm in presumed
fertile couples participating in the MicroSort� sperm separation clini-
cal trial for preconception gender selection. K. L. Blauer, K. Keyvanfar,
R. Matken, S. H. Black, S. Wiley, E. F. Fugger. Genetics & IVF Institute,
Fairfax, VA.

Objective: To determine the clinical pregnancy rate after intrauterine
insemination (IUI) using�400,000 total motile sperm in presumed fertile
couples that have participated in the MicroSort� sperm separation clinical
trial for preconception gender selection.

Design: Prospective Institutional Review Board approved study in a
private infertility and genetics practice.

Materials/Methods: Patients participating in the MicroSort clinical trial
completed a detailed history questionnaire, consulted with a clinician and
signed an informed consent. Inclusion criteria included married couples
sorting to reduce the probability of x-linked disorders or for family balanc-
ing (sorting for the less represented sex of children in the family). The
husband completed a screening semen analysis. A total motile sperm count
of �100 million sperm was recommended. Clomiphene citrate was recom-
mended to women whose menstrual cycles were more than 35 days apart or
offered as an adjunctive treatment. Daily monitoring of follicular size and
serum progesterone, estradiol and luteinizing hormone (LH) was typically
performed starting on day 11-12 of the treatment cycle. The couples were
advised to use barrier methods of contraception. Inseminations were per-
formed the day after an LH surge or 36-42 hours after hCG administration.
HCG administration was offered when follicles were at least 16 mm in size.
Supplemental hCG was usually administered on the day of the LH surge.
Semen samples were prepared using the MicroSort sperm separation pro-
cess. The total motile sperm count inseminated was determined using the
number of cells sorted multiplied by the percent motility of the sample.
Typically, semen samples were obtained between 7-9 a.m. and insemina-
tions were performed later in the afternoon.

Results: Since the start of the Microsort clinical trial in 1994, 1,121 IUI
cycles have been performed using fresh husband sperm and 169 women
conceived (15%). Thirty additional cycles used previously frozen, anony-
mous donor sperm and 5 conceived (17%). The average number of total
motile sperm in each inseminate was 193,000 (� 76,800 SD). The lowest
total motile sperm count inseminated that resulted in a pregnancy was
30,000. A clinical pregnancy rate of 6.1% (8/131 insemination), 13.8%
(15/470 inseminations), and 19% (101/520 inseminations) was achieved in
the group of patients which were inseminated with�100,000, 100,000 -
199,000, and 200,000 - 369,000 total motile sperm count respectively. In
2000, 401 inseminations were performed and 86 conceived (21.4%). The
average maternal age was 34.8 years old.

Conclusions: A clinical pregnancy rate of 15% can be achieved in
presumed fertile couples using intrauterine insemination with an average of
193,000 total motile sperm.

Supported By: Genetics & IVF Institute.

Wednesday, October 24, 2001
3:45 P.M.

O-202

Preimplantation genetic diagnosis in embryos created from oocyte
donation. J. R. Nelson, M. Feinman, J. Wilcox, J. Batzofin. Huntington
Reproductive Ctr, Pasadena, CA.

Objective: To consider the concept that conception rates could be im-
proved through routine preimplantation genetic diagnosis (PGD) for chro-
mosome aneuploidy, in embryos created from donor eggs.

Design: Retrospective case analysis.
Materials/Methods: Four ART cycles with embryos created in vitro with

donor oocytes were analyzed retrospectively, in which PGD for aneu-
ploidyy was performed. PGD was performed prior to transfer of embryos
into gestational surrogates. It was performed to assure the transfer of
chromosomally normal embryos, because the surrogates contractually re-
fused consideration of selective reduction in the event of fetal chromosomal
abnormalities detected through prenatal genetic diagnosis. In two cases,
PGD was accomplished through fluorescence in situ hybridization (FISH)
on first and second oocyte polar bodies using probes for chromosome 13,
16, 18, 21, and 22. On the remaining two cases, FISH was performed
following blastomere biopsy using probes for chromosome X and Y, in
addition to the five previously mentioned autosomes. PGD results were
evaluated in relation to inconclusive results associated with technique,
proportion normal/abnormal embryos, and type of genetic abnormalities
detected. Day #3 FSH levels were obtained prior to ovarian stimulation, and
embryos were assessed according to rate of growth and blastomere mor-
phology.

Results: All egg donors had appropriate cycle day #3 FSH levels prior of
initiation of ovarian stimulation. Case #1: (Polar body assessment) Oocyte
donor age 27. 12 embryos evaluated. Inconclusive results 3/12 (25%).
Satisfactory readings 9/12 (75%). Normal embryos 4/9 (44%). Abnormal
embryos 5/9 (56%). All abnormalities were trisomies. Case #2: (Polar body
assessment) Oocyte donor age 24. 16 embryos evaluated. Inconclusive
results 5/16 (31%). Satisfactory readings 11/16 (69%). Normal embryos
1/11 (9%). Abnormal embryos 10/11 (91%). All abnormalities were tri-
somies. Case #3: (Blastomere assessment) Oocyte donor age 20. 10 em-
bryos evaluated. Inconclusive results 1/10 (10%). Satisfactory readings 9/10
(90%). Normal embryos 6/9 (67%). Abnormal embryos 3/9 (33%). All
abnormalities were trisomies. Case #4: (Blastomere assessment) Oocyte
donor age 20. 15 embryos evaluated. Inconclusive results 2/15 (13%).
Satisfactory readings 13/15 (87%). Normal embryos 5/13 (38%). Abnormal
embryos 8/13 (62%). Abnormalities included two trisomy and six mono-
somy embryos. Occurrence of aneuploidy could not be correlated with
donor age, FSH level, fertilization rate, or embryo morphology.

Conclusions: There is a high rate of chromosomal aneuploidy involving
embryos created from the oocytes of young reproductive age women. The
detected abnormalities include both trisomy and monosomy embryos. The
proportion of abnormal embryos varies significantly between individuals
and could not be predicted based on embryo morphology or on pre-cycle
day #3 FSH levels. These results explain why certain egg donors have poor
pregnancy conversion rates despite satisfactory ovarian response, oocyte
quantity, and embryo morphologic appearance. PGD assessment of embryos
created from donor eggs may improve implantation and conception rates
through selection and transfer of only chromosomally competent embryos.
This could in turn decrease the number of embryos transferred in order to
minimize multiple gestation rates while preserving maximal pregnancy
rates.

Wednesday, October 24, 2001
4:00 P.M.

O-203

Four healthy children from frozen human oocytes and frozen human
sperms. E. Porcu, R. Fabbri, P. Ciotti, S. Giunchi, R. Fratto, D. Caracciolo.
Gynaecology Obstetric, Bologna, Italy; Univ of Bologna, Bologna, Italy.

Objective: Among the advantages of oocytes cryopreservation are the
lack of ethical and legal problems which are associated with embryo
storage, and major benefits for patients who risk loss of ovarian function.
However, human cryopreservation has met with limited success both in
terms of survival and subsequent fertilization. The advantage of intracyto-
plasmatic sperm injection (ICSI) of cryopreserved oocytes has been de-
scribed recently in terms of higher fertilization and cleavage rate. We
reported the first birth of a healthy female after ICSI of cryopreserved
human oocytes. The present report describes four births achieved after
intracytoplasmic sperm injection of cryopreserved human oocytes with
cryopreserved human sperms.

Design: N/A.
Materials/Methods: Four women with tubal infertility were enrolled in

our assisted reproduction program. Multifollicular development was in-
duced with a combination of a GnRH analogue and menotropins. Ovulation
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was induced with 10000 IU of hCG when 15 follicles�16 mm in mean
diameter were developed. A transvaginal ultrasound guided oocyte pick-up
was performed 34 hours later were retrieved. Since the patients partners
failed to produce the semen sample, the patients was included in our oocytes
freezing program. Oocytes were cryopreserved with the freezing protocol
previously reported while to avoid the risk of further failures of semen
production, a semen sample was frozen in Freezing Medium diluted 1:1.
Some months after, the patients underwent to a hormonal replacement
therapy in order to improve endometrial growth. In the presence of adequate
stimulation (8 mm) both oocytes and semen were thawed; sperm selection
was done by minipercoll technique and intracytoplasmic sperm injection
(ICSI) technique was performed.

Results: Survival rate of thawed oocytes was 64%. The fertilization rate
was 59%. On day 3 embryos was transferred. Healthy gestations were
confirmed by ultrasound examination on day 35 with the presence of
embryonic cardiac activity. The amniocentesis performed at 16th week of
gestation revealed a normal karyotype. Four normal healthy baby were born.

Conclusions: The combination of oocytes cryopreservation and ICSI
described by our group has greatly improved the results rate with thawed
oocytes. The presents case document can be safely used together to obtain
healthy offspring.

Wednesday, October 24, 2001
4:15 P.M.

O-204

ICSI is appropriate to achieving the higher fertilization rate of in vitro
matured human oocytes collected from hCG-primed IVM/F-ET cycles.
C. S. Hyun, S. W. Lee, J. H. Moon, W. Y. Son, S. H. Yoon, J. H. Lim.
Maria Women’s Hosp, Seoul, South Korea.

Objective: It has been suggested that in vitro maturation (IVM) of
immature oocytes is a potentially useful treatment for women with high risk
of OHSS. Qualitative changes, including zona hardening, occur in the zona
pellucida during oocyte maturation in vitro, so that the fertilization rate
might be reduced as used conventional IVF (DeFelici and Siracusa, 1982).
Recently, Chian et al (2000), achieved the high fertilization rate through
conventional IVF, reported that ICSI was not essential for the fertilization
of IVM oocytes. To demonstrate a fertilization technique useful for IVM
oocytes derived from IVM/F-ETs cycles, the fertilization rate was compared
conventional IVF with ICSI.

Design: IVM sibling oocytes were inseminated with either conventional
IVF or ICSI and the fertilization rate was then compared with between two
groups.

Materials/Methods: The partners of patients (n� 75) had normal semen
which proved in previous IVF cycles. Immature oocytes were collected on
day 10–14 of a menstrual cycle. The patients were primed with either none
(n � 54, group 1) or 10,000 IU hCG (n� 21, group 2) 36 hours before
oocyte collection. A transvaginal ultrasound machine with 19-gauge aspi-
ration needle was used to aspirate follicles between 5 and 14 mm in
diameter. Follicular aspirates except for cumulus cell mass and cumulus-
oocyte complexes (COCs) were filtered through 70-mm (in hole size) mesh
and then COCs were isolated under a stereomicroscope. The normal COCs
were cultured in maturation medium, a YS medium supplemented either
with 70% (hFF in group 1) or with 30% hFF, 1 IU/ml rFSH, and 10 IU/ml
hCG in group 2. After culture for 24 hours, the cumulus cells of COCs were
removed with hyaluronidase and/or by mechanical pipetting and the nuclear
maturity of oocytes was assessed on the basis of the first polar body under
the dissecting microscope. The oocytes which did not still mature were
cultured further (until 48 or 72 hours) in the same medium. IVM sibling
oocytes were randomly divided into conventional IVF and ICSI for fertil-
ization. Fertilization was assessed 17-19 hours after IVF or ICSI.

Results: After culture for 24 hours, the IVM oocyte rate in hCG-primed
group (60.1%, 194/323) was significantly higher than that in hCG-unprimed
group (45.1%, 338/749 (P� 0.05). In the hCG-unprimed group, the
fertilization rate through ICSI (82.1%, 151/184) was significantly higher
than that of conventional IVF (69.5%, 107/154) (P� 0.05). In the hCG-
primed group, the fertilization rate through ICSI (89.8%, 88/98) was also
significantly higher than that of the conventional group (63.5%, 61/96) (P�
0.05). However, there was no difference of the fertilization rates between
the hCG-unprimed group and the hCG-primed group. The fertilization rates

of IVM oocytes from 25- to 72 hours were not investigated in this study
because of oocyte-aging variation.

Conclusions: This study suggests that ICSI is the best method for in-
creasing the fertilization rate of IVM human oocytes derived from women
undergoing IVM/F-ET cycles, although the acceptable fertilization could be
achieved using conventional IVF.

Supported By: Maria Hospital.

Wednesday, October 24, 2001
4:30 P.M.

O-205

Nuclear transplantation technique for improving developmental poten-
tial of human eggs with poor cytoplasm. S. M. Lee, S. M. Kang, S. W.
Lee, S. H. Yoon, S. G. Lee, J. H. Lim. Maria infertility Clin, Taegu, South
Korea; Maria Women’s Hosp, Seoul, South Korea.

Objective: Although IVF-ET program lead us to overcome a few factors
of human sterility, the success of oocytes with poor cytoplasm have been
limited. Recently ooplasm transfer was used to enhance in vitro develop-
ment of oocytes with poor cytoplasm. However there was no data enough to
apply directly for human clinic and to understand the coordination between
karyoplast and cytoplast because small amount of ooplasm was used. This
study was carried out to investigate whether the normal embryonic devel-
opment was induced by transferring a pronucleus of the pronucleus stage
egg into unfertilized or one pronucleus egg.

Design: The fusion rate and embryonic development rates were investi-
gated following transfer of donor pronucleus to the MII stage oocyte or the
pronucleus stage egg.

Materials/Methods: Donor pronuclei were derived from polyploid eggs.
Recipient eggs were prepared from unfertilized eggs or eggs with only one
pronucleus after IVF. Pronucleus transfer was performed in the manipula-
tion medium containing 5 ug/ml of cytochalasin B. The transferred pronu-
cleus and donor ooplasm were fused by electrical stimulation (1 ¢¥ 50
microseconds pulse at 1.0 kV/cm DC) in 0.3 M mannitol solution. The
reconstructed embryos were cultured in the medium supplemented with 10
uM Ca-ionophore solution for 15 min to induce oocyte activation. Follow-
ing electrofusion the embryos were cultured in YS medium containing 20%
human follicular fluid and then monitored everyday.

Results: Following exchange of donor pronucleus for either recipient
nucleus or pronucleus the fusion rate of cytoplasm was 81.3% with nucleus
and 85.0% with pronucleus. Accordingly there was no difference of fusion
rates in both stages. The visualized cleavage rate in MII stage recipient eggs
(23.3%; 3/13) was significantly lower (P� 0.05) than that in pronucleus
stage recipient eggs (94.1%; 16/17) 18 hours after fusion. The development
to the morular and blastocyst stage (17.6%) was observed in only pronu-
cleus stage recipient eggs, in which was significantly lower (P� 0.05) than
in control (IVF) group (45.0%). This finding implies that the mechanical
damage during manipulation affects developmental competence.

Conclusions: This result suggests that the developmental competence of
oocyte with ooplasmic deficiency should be increased through transfer of
one’s pronucleus into donor oocyte with good quality ooplasm.

Wednesday, October 24, 2001
4:45 P.M.

O-206

Early luteal estradiol decline is detrimental to in vitro fertilization
outcome. D. Lakkis, Z. Nassar, G. Abdo, M. H. Fakih. IVF Michigan,
Rochester Hills, MI.

Objective: To determine whether a drop in early luteal estradiol (E2)
concentration is predictive of in vitro fertilization (IVF) outcome.

Design: Retrospective study.
Materials/Methods: Our study included 439 women under 39 years of age

who underwent controlled ovarian hyperstimulation for IVF treatment. Only
the first treatment cycles were included. Infertility was secondary to tubal
factor (33.5%), male factor (40.8%), endometriosis (13%), ovulatory dys-
function (4.1%) or unexplained (8.7%). Pituitary downregulation was
achieved with depot leuprolide acetate in the late luteal phase. All patients
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received progestin supplementation during the luteal phase in the form of
Prometruim 200 mg vaginal suppositories three times daily and Progester-
one in oil (50 mg daily or 100 mg every other day). No estrogen was
supplemented during the first week following oocyte retrieval. Ratios of
estradiol levels were measured in patients undergoing tubal transfers (E0/
E3) and uterine transfer (E0/E5) with E0 being the estradiol level day of
human chorionic gonadotropin (hCG) administration, E3 day of tubal em-
bryo transfer and E5 day of uterine embryo transfer. Statistical analysis was
done using analysis of variance and X2 test as indicated with p� 0.05
considered statistically significant.

Results: There was no statistically significant difference in age, down-
regulation, stimulation protocol,number of eggs retrieved,number of em-
bryos transferred or method of embryo transfer between the groups com-
pared based on the degree of E2 drop in the early luteal phase. Outcome of
IVF as measured by degree of E2 early luteal drop is shown in Table 1.

Table 1. Outcome of IVF cycles as measured by degree of E2 drop in the
early luteal phase.

E0/E3 (n� 75) E0/E5 (n� 176)

��50%
drop

�50%
drop

��50%
drop

�50%
drop

Fertilization rate % 75.9 74.2‡ 73.3 78.1‡
Implantation rate % 27.4 9.3† 17 9.2
Ongoing pregnancy rate/

embryo transfer %
71.1 45.9† 41.8 23.8†

Rate/embryo 73.6 48.6† 47 31.0†

† differences are statistically significant (p� 0.05); ‡ differences are not
statistically significant (p� 0.05).

Conclusions: A severe drop in early luteal estradiol concentrations of
more than 50% between day of hCG administration and 3 or 5 days later has
a negative correlation with pregnancy occurrence.Measures to increase
estradiol levels in the early luteal phase might improve the reproductive
outcome.

Supported By: IVF Michigan, Michigan State University.

ART: CRYOPRESERVATION

Wednesday, October 24, 2001
2:00 P.M.

O-207

Small amounts of microinjected trehalose protect mouse and human
oocytes during freeze-thaw. A. Eroglu, T. L. Toth, M. Toner. MGH and
Harvard Medical Sch, Boston, MA.

Objective: Oocyte cryopreservation would avoid legal and ethical prob-
lems associated with human embryo freezing and provide future fertility for
women who are anticipating loss of gonadal function. However, the success
rate of oocyte cryopreservation is still low. In nature, a variety of organisms
including arctic frogs, tardigrades, and brine shrimp survive extreme dehy-
dration conditions such as freezing and drought by accumulating sugars.
The objective of this study was to examine whether sugars can be used as
intracellular cryoprotectant for the cryopreservation of human oocytes.

Design: In vitro comparative study.
Materials/Methods: A quantitative microinjection technique was devel-

oped to reproducibly deliver pL-volumes of trehalose into oocytes. The
intracellular trehalose concentration (0.15 M) was selected based on the
concentrations found in many anhydrobiotic organisms. In the first series
experiments, we investigated cryosurvival of mouse oocytes cooled to
-30°C as a function of different extracellular trehalose concentrations by
adding 0.15 M, 0.30 M, and 0.50 M trehalose to the freezing medium while
intracellular concentration was either 0.00 or 0.15 M. In the next series of
experiments, mouse and discard, failed-to-fertilize human oocytes were
randomly distributed into control group (no trehalose), extracellular treha-
lose group (0.5 M extracellular trehalose only), and intracellular trehalose
group (0.15 M intra- and 0.5 M extracellular trehalose). The oocytes in each
group were further randomized into three and cooled to different subzero

temperatures. The cooling rate was 1°C/min and oocytes were thawed at
ambient air temperature. Survival was examined after overnight culture.

Results: The first series of experiments involved a total of 429 mouse
oocytes. In the absence of intracellular trehalose, mouse oocytes showed
minimal cryosurvival (4� 4%, 5� 3%, and 17� 8% for 0.15 M, 0.30 M,
and 0.50 M extracellular trehalose, respectively). In contrast, the presence of
0.15 M intracellular trehalose dramatically improved cryosurvival of mouse
oocytes with increasing extracellular trehalose concentrations (18� 5%,
55 � 11%, and 84� 4% for 0.15 M, 0.30 M, and 0.50 M extracellular
trehalose, respectively). In the final series of experiments, a total of 158
human and 395 mouse oocytes were subjected to freezing. A small number
of oocytes in both the control (13� 6% for human, 9� 3% for mouse) and
extracellular trehalose group (22� 9% for human, 54� 16% for mouse)
survived cooling to�15°C, while almost all oocytes degenerated when
cooled to�30°C (0� 0% for human, 17� 8% for mouse) and�60°C (0�
0% for both human and mouse). In contrast, the majority of oocytes in the
intracellular trehalose group survived cooling to�15°C (63 � 20% for
human, 96� 3% for mouse),�30°C (53� 6% for human, 84� 4% for
mouse) and�60°C (66� 10% for human, 80� 3% for mouse). Insemi-
nation of frozen-thawed mouse oocytes resulted in cleavage rates similar to
controls(88� 5% and 91� 6%, respectively).

Conclusions: Small amounts of intracellular trehalose in the absence of
any other cryoprotectant provide a significant protection against freezing-
associated stresses. Furthermore, increasing extracellular trehalose concen-
trations improve the cryosurvival. Our results suggest that sugars such as
trehalose should be considered as intracellular cryoprotectants for oocyte
cryopreservation.

Supported By: This study was supported by grateful patients.

Wednesday, October 24, 2001
2:15 P.M.

O-208

Cryopreservation and post-thaw fusion of oocyte microcytoplasts: a
novel technique for cytoplasm transfer. P. T. Goud, D. I. Dozortsev,
A. P. Goud, M. P. Diamond. Div Reprod Endocrinology, Dept OB/Gyn,
Wayne State Univ Sch of Medicine, Detroit, MI; Ctr for Molecular Medi-
cine and Genetics, Wayne State Univ Sch of Medicine, Detroit, MI.

Objective: Ooplasm transfer is a technique in ART with recently reported
success. However, technically, it involves puncture of the oolemma and
aspiration/microinjection, which entail a risk of oocyte damage and a
possibility of dilution of the ooplasm with media. Also, a successful oocyte
cryopreservation technique is vital as availability of donor oocytes is lim-
ited. We introduce a novel technique that involves cryopreservation of
micromanipulated ooplast segments (microcytoplasts) from M II stage
oocytes, and their post-thaw fusion to reconstruct viable oocytes.

Design: Mouse M II oocytes were cryopreserved as whole eggs or after
micromanipulating into large and small segments (microcytoplasts). The
oocytes and microcytoplasts were thawed and assessed. Surviving micro-
cytoplasts were electrofused to the parent oocyte or a recipient oocyte.
Statistical analysis was performed using the Fisher’s exact test.

Materials/Methods: M II stage oocytes were obtained from superovulated
B6D2F1 mice. Sibling oocytes (n� 153) were split into groups assigned for
cryopreservation either in an intact state (n� 60) or following microma-
nipulation (n � 93) to produce large and a small cytoplast segments
enclosed within zona (n� 188). Cryopreservation was performed using a
slow freeze-rapid thaw method in M2 medium (Biol Reprod 1993; 48:606–
12). The oocytes and microcytoplasts were thawed and assessed for sur-
vival. Fusion was performed on microcytoplasts within the zona with the
parent (n� 15, group A) or the zona free parent or sibling oocyte (n� 17,
Group B) using an electrofusion device employing an 600–1000 KHz AC
pulse for alignment followed by 60 V DC pulse. Reconstructed oocytes
were examined under DIC contrast and fluorescence microscopy and their
viability was checked using fluorescent vital dyes SYBR-14 and propidium
iodide (Molecular Probes, Eugene, OR).

Results: Of the large segments and microcytoplasts recovered post-thaw
(n � 171), 73.1% survived. Among these, the microcytoplasts survived
significantly better (80.0%) than the large segments (66.3%, p� 0.037, one
tailed; p � 0.057 two tailed) as well as the control oocytes (p� 0.025).
Among the oocytes and microcytoplasts subjected to fusion, the success of
fusion was significantly higher in group A (93.3%) compared to B (58.8%,
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p � 0.03) and the viability of the reconstructed oocytes (n� 24) in both
groups was 100%.

Conclusions: Microcytoplasts created from M II oocytes can be success-
fully cryopreserved, thawed and electrofused to reconstruct viable oocytes.
Microcytoplasts survive the freeze-thaw process better than the parent
oocyte segments. Technique of fusion of the microcytoplasts within the
zonae is superior to fusion without the zonae. This is a promising technique
for both, donor oocyte/cytoplasm banking as well as cytoplasm transfer
without oolemmal puncture.

Supported By: Dept Ob/Gyn, Wayne State University and Center for
Molecular Medicine and Genetics, Wayne State University.

Wednesday, October 24, 2001
2:30 P.M.

O-209

Cryoperfusion protocol for the long-term preservation of an entire
ovary. M. A. Bedaiwy, E. Jeremias, R. Guruniuoglu, K. F. Miller, H.
Harasaki, T. Falcone. The Cleveland Clinic Foundation, Cleveland, OH.

Objective: Cryopreservation of reproductive tissues is a developing tech-
nology that has tremendous implications for safeguarding reproductive
potential. Banking and autografting of small, devascularized cortical pieces
of the ovary have been used for animal and human trials. Progressive loss
of follicles in those pieces has been noticed. Cryopreservation and auto-
transplantation of larger pieces or the entire ovary with a vascular pedicle
may improve the outcome. The objective of this pilot study was to evaluate
the feasibility of a cryoperfusion protocol for the long-term storage of an
entire ovary.

Design: Chronic survival study.
Materials/Methods: Bilateral laparoscopic oophorectomy was performed

in four adult non-pregnant ewes. The pedicle of the left ovary was dissected,
trimmed and cannulated under surgical microscope. The cannulated artery
was connected to a precaliberated Harvard pump loaded with Leibovitz
media containing 1 M dimethyl sulphoxide as a cryoprotectant supple-
mented with 10% calf serum albumin. Perfusion of the ovary was performed
at room temperature. The ovary was placed in a 12.7� 92 mm cryovial and
kept on ice for 30 minutes and subsequently frozen according to standard
protocol. One week later, thawing was performed by perfusion of 1,0.5 and
0.25 M sucrose in phosphate buffered saline. The frozen-thawed ovary was
anastomosed to the inferior epigastric vessels using 8-10 interrupted sutures
(9-0 prolene). Patency of the anastomosis was documented for 20 minutes.
The transplant was removed and evaluated after 7 days. Outcome measures
were serum estradiol (E2), serum FSH and histology.

Results: Immediate patency was documented in all cases, demonstrating
that the vascular network inside the ovary was not grossly destroyed by the
freezing-thawing procedures. The time interval between oophorectomy and
completed cryoperfusion was 1.24� 0.66 hours. Thawing of the ovary until
completed anastomosis required 3.19� 0.58 hours. One week follow-up E2
levels (126.3� 40.4 pg/ml) were comparable to the preoperative levels
(111.0 � 10.8 pg/ml, p� NS) indicating resumption of E2 production.
Postoperative FSH values were higher than before transplantation (580.0�
151.0 vs. 139.0� 108.7 ng/ml, p� 0.05). Histological assessment revealed
at least 1mm cortical rim of viable tissue with varying amount of dissem-
inated necrosis in all transplants. Evaluation of the success of the cryoper-
fusion protocol is dependent on the long-term patency of the anastomosis.
This was achieved in one case. Histology revealed: 1) viable, patent vessels
with intact muscularis layer throughout the ovary, 2) no signs of necrosis in
the 1mm cortex rim, 3) significant necrosis, but some viable tissue�1 mm,
and �3 mm no viable tissue, but intact vessels. These results can be
explained by the fact that the surface of the cortex is directly exposed to
cryoprotectants during the cryoperfusion protocol (the perfused protectant
remains in the vial with the ovary), allowing diffusion into the cells.

Conclusions: We have shown that cryoperfusion, cryopreservation and
vascular anastomosis of entire frozen-thawed ovary may be achieved with
maintenance of excellent tissue viability to 1 mm and some viability of
deeper tissues. If this technique is perfected, autotransplantation of cryo-
preserved whole ovaries may be possible.

Supported By: Research grant from The Cleveland Clinic Foundation.

Wednesday, October 24, 2001
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O-210

The importance of ischemia time and tissue size in the preparation of
ovarian tissue for cryopreservation. E. Jeremias, M. A. Bedaiwy, H.
Margossian, C. V. Biscotti, R. K. Sharma, T. Falcone. The Cleveland Clinic
Foundation, Cleveland, OH.

Objective: Recent reports on ovarian tissue banking have raised many
hopes and expectations for women facing premature ovarian failure. How-
ever, little is known about optimizing procedure sequencing and the addi-
tional effects mechanical or ischemic injuries may have on ovarian tissue
processed for cryopreservation. The objectives of this study were to eval-
uate the impact of tissue size and the processing time interval before
cryopreservation (warm ischemia time) on follicular survival.

Design: Animal study using a porcine model.
Materials/Methods: Bilateral oophorectomy was performed in eight sows.

The harvested ovaries were divided into five segments and subjected to
assigned time intervals in warm ischemia (1, 5, 10, 20 and 30 min), after
which one part was immediately fixed for histological evaluation (F) and the
other cryopreserved according to standard protocol and after thawing eval-
uated in the same fashion (C). For all samples a 1mm thick cortex layer was
obtained. Within the cryopreservation group one sample measuring 1-2
mm2 (C-s) and a 5 mm2 section (C-l) were taken and compared.

Results: Although some histological features of the cryopreserved sam-
ples were not as well preserved, with the follicles displaying some degree of
dyshesion and disorganization, overall the changes did not amount to
significant autolysis. The number of primordial follicles per high magnifi-
cation field were significantly reduced in the cryopreserved group (C: 4.9�
5.3 vs. F: 7.2� 5.4, p � 0.03*), however, stratifying the cryopreserved
group according to size showed a significant higher follicle count for larger
tissue sections (C-l: 9.3� 6.5 vs. C-s: 2.1� 2.4, p� 0.002*). The number
of primordial follicles was not significantly changed when comparing cryo-
preserved tissue segments measuring 5 mm2 to sections which were fixed
without cryopreservation (C-l: 9.3� 6.5 vs. F: 7.2� 5.4, NS). Changes in
the percentage of primary and secondary follicles were not significant. The
time factor had no additional effect on any of the described changes in the
cryopreserved group, nor did increasing exposure to warm ischemia (up to
30 min) result in significant damage to the freshly fixed samples (Figure 1).

Conclusions: Handling larger ovarian cortex pieces facilitates cryopreser-
vation as well as autotransplantation procedures. Our results show that
cryopreserved pieces measuring 5 mm2 maintain more of their histological
features compared to smaller pieces subject to more mechanical damage.
Although the cryopreserved ovarian tissue displayed subtle histological
changes, these did not amount to significant cell injury. Processing time up
to 30 minutes will not have significant damaging effects on the ovarian
tissue.

Supported By: Minimally Invasive Surgery Center, Cleveland Clinic
Foundation.
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O-211

The nuclear developmental capacity of mouse oocytes following cryo-
preservation at germinal vesicle stage. H. Liu, L. C. Krey, J. Zhang, J. A.
Grifo. Program for In Vitro Fertilization, Reproductive Surg and Infertility,
New York Univ Sch of Medicine, New York, NY.

Objective: Cryopreserved immature (germinal vesicle, GV stage) oocytes
that survive thawing display a low developmental capacity after fertiliza-
tion. Profound nuclear and cytoplasmic alterations probably occur during
the process of freezing and/or thawing that compromise the egg’s ability to
support subsequent development. In this study we utilize a nuclear transfer
procedure to assess the ability of GVs from immature cryopreserved mouse
oocytes to support embryonic development to term.

Design: Frozen-thawed and fresh immature oocytes are matured in vitro
and resultant metaphase II spindles are transferred to enucleated oocytes
that matured in vivo; the ability of the reconstructed oocytes to display
embryonic development to term is compared.

Materials/Methods: Immature oocytes isolated from PMSG-primed
CB6F1 mice were cryopreserved using a slow freezing and fast thawing
program with 1,2-propanediol. Surviving oocytes matured to metaphase II
(MII) stage in HTF medium supplemented with 10% fetal bovine serum.
The MII spindle was then transferred to an enucleated oocyte that had
matured in vivo. This reconstructed oocyte was activated by sequential
treatment of A 23187 and cycloheximide and then fused with a male
pronucleus transferred from a zygote. Following ”fertilization“, the recon-
structed zygotes developed in G1 medium to the 2-cell stage when they
were surgically transferred into the oviduct of pseudopregnant foster moth-
ers who were allowed to carry to term.

Results: The post-thaw survival rate of immature oocytes was 95% (n�
78); most of them matured when cultured in vitro (55%, n� 74). This
maturation rate was comparable to that of fresh immature oocytes (62%,
n � 153). Spindle transfer, artificial activation and male PN transfer were
performed in 41 matured oocytes; the incidence rates for successful recon-
struction, activation and fertilization were 73%, 90% and 100%, respec-
tively. As a result, 27 fertilized zygotes were constructed; all but one
cleaved in vitro. Following oviduct transplantation to three foster mice, 4
normal live offspring were delivered; the live birth rate was equal to that
produced when fresh GV oocytes were used (15% vs. 17%, p 0.05).

Conclusions: In mice, cryopreservation does not appear to have an
adverse affect on the maturation capacity of the GV and ooplasm. However,
ooplasm of fresh matured oocytes appears to be a crucial factor for cryo-
preserved GVs to realize their functional competence to support embryonic
development to term.

Wednesday, October 24, 2001
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O-212

Autologous transplantation of cryopreserved ovarian tissue results in
the return of normal estrous cyclic activity in the rat. F. Massote, J. K.
Souza, L. Sales, M. A. Sampaio, S. Geber. Fed Univ of Minas Gerais, Belo
Horizonte, Brazil; ORIGEN—Ctr for Reproductive Medicine—Brazil, Belo
Horizonte, Brazil; ORIGEN—Ctr for reproductive medicine and Fed Univ
of Minas Gerais, Belo Horizonte, Brazil.

Objective: Assess the ovarian function after removal of the ovaries,
cryopreservation and intraperitoneal autotransplantation.

Design: Prospective experimental study involving 67 rats.
Materials/Methods: A total of 67 Holtzman rats were randomized to one

of the three groups: Group 1 (n� 20) bilateral oopherectomy, Group 2 (n�
24) shame operation, Group 3 (n� 23) cryopreserved ovarian autotrans-
plantation group. The rats in Group 3 had frozen/thawed ovaries replaced to
the peritoneum 10 days after freezing with DMSO. Daily vaginal citology
was performed for 10 days starting 7 days after surgery in group 1 and 2,
and 15 days after surgery in group 3. Histologic examination of the trans-
planted frozen/thawed ovarian tissue was performed in all cycling animals
40 days following transplantation.

Results: In group 1 none of the animal showed cytologic alterations

compatible with estrus. All animals in group 2 were considered as having
hormone secretion. Cytologic examination of vaginal smears from group 3
revealed 13 animals with the normal cycle sequence and 8 animals showing
alterations compatible with estrus. One animal had 4 days of diestrus and 2
days of metaestrus and another had 3 days of estrus followed by one day of
metaestrus and one day of distrus. Morphologic study of the ovaries showed
no ischemic or inflammatory alterations and all ovaries showed follicles in
different stages of maturation, i.e., viable primordial, antral follicles and
corpus luteum.

Conclusions: Our study demonstrates that frozen/thawed ovaries trans-
planted to the peritoneum without vascular anastomosis in rats preserve
endocrine and reproductive functions. These findings might encourage the
development of human autologous ovarian transplantation protocols for
women at increased risk of ovarian failure.

Wednesday, October 24, 2001
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O-213

Increased human blastocyst viability by changing the start temperature
and cooling rate in a slow freezing protocol. D. K. Gardner, M. Lane, J.
Stevens, W. B. Schoolcraft. Colorado Ctr for Reproductive Medicine,
Englewood, CO.

Objective: The ability to successfully cryopreserve supernumerary blas-
tocysts in a given IVF cycle is a prerequisite to the clinical use of extended
culture. Here we compare the efficacy of two slow freezing protocols using
the same cryopreservation solutions but with different start temperatures
and cooling rates. Carbohydrate uptake was measured post thaw to quanti-
tate blastocyst viability.

Design: Human blastocysts were cryopreserved using 2 two-step freeze-
thaw protocols in which the differences were the start temperature and rates
of cooling. Glucose and pyruvate uptake by individual blastocysts were
measured immediately post thaw and re-expansion assessed after overnight
culture.

Materials/Methods: Donated cryopreserved pronucleate embryos were
thawed and cultured in medium G 1.3 for 48h (n� 73), followed by culture
in medium G 2.3. Both media were supplemented with recombinant human
albumin (2.5 mg/ml) and hyaluronan (0.125 mg/ml). The freezing solutions
for both groups of embryos were 5% glycerol and 0.1 M sucrose (10 min)
followed by 9% glycerol and 0.2 M sucrose (7 min). In group I embryos
were placed into the freezing machine at –6°C, seeded and held for 10 min,
followed by cooling at 0.5°C/min to –32°C and plunged into liquid nitrogen.
In group II embryos were cooled from 20°C at 2°C/min to�6°C, held for
10 min and seeded, followed by cooling at 0.3°C/min to –35°C and plunged
in liquid nitrogen. Both groups were thawed using the same procedure.
Immediately post thaw embryos were incubated individually in 500 nl of
fresh G 2.3 for 4h after which they were placed individually in 10�l of G
2.3 for overnight culture. All incubations took place in 5% O2, 6% CO2 and
89% N2. The 500 nl samples of media were frozen and subsequently
analyzed using ultramicrofluorescence. IRB approval was obtained.

Results: Thirty-six embryos (49.3%) formed blastocysts after 5 days.
Sixteen blastocysts were cryopreserved in group I, while 20 were cryopre-
served in group II. Upon thawing 1/16 (6%) of blastocysts in group I and
2/20 (10%) of blastocysts in group II did not survive the procedure.
Blastocysts cryopreserved in group I had a mean glucose uptake of 40.6
pmol/embryo/h which was significantly higher than those in group II, 18.4
pmol/embryo/h (p� 0.01). In contrast, there was no significant difference
in the pyruvate uptake of the two groups (15.2 vs 11.0 pmol/embryo/h for
groups I and II respectively). After 24 h of culture 12/16 (75%) of blasto-
cysts in group I had completely expanded, of which 5 (31%) were com-
pletely hatched, compared to 1/20 (5%) in group II (p� 0.01), although a
further two blastocysts were partially expanded, making a total of 3/20
(15%) blastocysts survived.

Conclusions: Using a slow freeze protocol with a fast immediate phase of
cooling led to the successful cryopreservation of blastocysts previously
cryopreserved as pronucleate embryos. Furthermore it was possible to
identify viable blastocysts in the period immediately post thaw using glu-
cose uptake. These data therefore warrant confirmation in a clinical trial.
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O-214

A program of ovarian tissue cryopreservation for women with malig-
nant disease: lessons from 5 years’ experience. A. Lightman, N. Werner-
Kimel, I. Solt, S. Filmer, M. Deutch, J. Itskovitz-Eldor. Rambam Medical
Ctr and Faculty of Medicine, Tech, Haifa, Israel, Haifa, Israel; Rambam
Medical Ctr, Haifa, Israel.

Objective: The gonadotoxic effects of chemo/radiotherapy, and the recent
advances in gonadal tissue cryobiology and transplantation enable clinicians
to offer preservation of fertility potential to women, before embarking on
adjuvant therapy. We present our ovarian tissue cryopreservation program
and xenografting studies to assess the feasibility of freezing human ovarian
tissue.

Design: A retrospective analysis of women undergoing ovarian tissue
biopsy and freezing before oncology treatments. Fresh and frozen ovarian
cortical slices were transplanted to nude mice and removed 4 weeks later for
evaluation.

Materials/Methods: All patients from 1996 to date, age 18–38, applying
to the Reproductive Oncology Clinic were included. Prior to embarking on
chemotherapy treatment, 28 patients (mainly with Breast Carcinoma and
Lymphoma) underwent laparoscopic ovarian biopsy. Cortical slices (2–4�
1 mm) were sectioned and frozen using ethylene glycol as cryoprotectant.
Frozen cortical slices from the first 8 patients were thawed and transplanted
to nude mice in 3 anatomic locations: the thigh muscle, subcutaneously and
under the kidney capsule. One month later the grafts were removed, fixed
and examined histologicaly for intact follicles. The results were compared
to grafts of fresh ovarian transplants and to the original ovarian tissue. The
pre and post chemotherapy menstrual cycle status of these patients was
documented.

Results: Of the 42 patients that applied for consultation, 28 underwent
ovarian biopsy and cryopreservation. Ten were married and 6 of them had
1–2 children. Irregular cycles were reported in 11% of the patients before
and 28% (including one case of amenorrhea) following chemotherapy. Most
of the ovarian grafts (95%) were easily identified at the site of transplan-
tation in the nude mice. Normal looking primordial and primary follicles
were found in 82% of fresh and 75% of the frozen grafts. The number of
intact follicles was reduced by 60% and the graft volume by 50%, in the
frozen grafts compared to the fresh grafts. The thigh muscle and the kidney
capsule seem to be a better site for transplantation. Infiltration of the ovarian
tissue with leukemic cells was found in one patient.

Conclusions: Human ovarian cortical slices can survive freezing, thawing
and xeno-transplantation into nude mice despite the adverse effects of these
procedures on the integrity of the ovarian tissue. Although more basic and
clinical research on recovering the fertility potential from these frozen
ovarian slices is still needed, it is justified to offer cryopreservation of
ovarian tissue to women at risk of premature ovarian failure.

Wednesday, October 24, 2001
4:30 P.M.

O-215

Quantitative assessment of tissue damage in ovarian cortical tissue
prior to transplantation. S. S. Kim, D. Battaglia, M. Soules, G. Gosden.
Univ of Washington, Seattle, WA; McGill Univ, Montreal, Canada.

Objective: Ovarian tissue autotransplantation is a promising method for
restoring fertile potential to chemotherapy patients after cryopreservation.
During shipment and preparation of tissue and for several days after grafting
whilst it is ischemic, implanted tissue is subject to hypoxia. Cellular damage
from oxygen deprivation and accumulation of metabolites is predicted to be
proportionate to the duration of ischemia and to reduce the functional
lifespan of grafts. The goal of this study was to estimate ischemic tissue
damage in ovarian cortex by measuring the rate of oxygen consumption and
release of the intracellular enzyme, lactate dehydrogenase (LDH).

Design: Measurement of 1) oxidative metabolism using an oxygen elec-
trode and 2) cellular lysis using LDH release to estimate the extent of tissue
damage in ovarian cortical slices.

Materials/Methods: Bovine ovaries were obtained from an abattoir and
transported to the laboratory within 2 hours either on ice [group A, n� 6]

or at room temperature (�20°C) [group B, n� 5]. Thin cortical sections
were cut (2� 5 � 5 mm) and incubated in MEM medium for intervals up
to 48 h at 37°C. Specimens were transferred to the electrode chamber (Grant
Instruments, Cambridge, UK) containing 1 ml of identical medium which
was agitated vigorously whilst plotting the extinction of oxygen for 2 h to
estimate oxidative metabolism. The tissues were removed, their dry weights
were obtained and the LDH concentrations in the medium were estimated
using a colorimetric assay. Data were analyzed using ANOVA and Fisher’s
exact test.

Results: The rates of oxygen consumption (QO2) were correlated in-
versely with the duration of incubation. Differences were statistically sig-
nificantly (p� 0.0001) between 0 and 24 h, but not up to 3 h. Nor was there
a significant difference between groups A and B. An increased release of
LDH was noticed with a longer incubation period (48 h), although unincu-
bated tissues (0-h) showed the highest LDH release signifying the effect of
acute tissue damage.

Results (QO2, LDH).

0 hour 3 hour 24 hour 48 hour

QO2 (u/mg/min) A [n� 6] 0.30 0.28 0.14 0.10
QO2 (u/mg/min) B [n� 5] 0.28 0.25 0.17 0.16
LDH (IU/L/mg) [n � 11] 43.4 10.8 11.2 29.3

Conclusions: The results showed that ovarian tissue was tolerant to
ischemia for up to 2 h either at 0°C or at room temperature, and respiratory
activity was not compromised during incubation at 37°C for up to 3 h more.
However, there was significant damage, as indicated by decreasing oxygen
consumption and increased release of LDH, when tissue were deprived of a
blood supply for more than 24 hours after explantation. These methods
provide complementary information about tissue survival and help to iden-
tify optimal conditions for maintaining grafts prior to transplantation as well
as during a post transplantation ischemic period.
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O-216

Pregnancies and deliveries after transfer of vitrified human blastocysts
using a cryoloop container-less technique. T. Mukaida, K. Takahashi, M.
Kasai, T. Tomiyama, S. Nakamura, S. Wada. Hiroshima HART Clin,
Hiroshima, Japan; Coll of Agricul, Kochi Univ, Kochi, Japan; Osaka HART
Clin, Osaka, Japan.

Objective: In order to optimize clinical outcomes with blastocyst transfer
(BT), it is essential to establish a simple, fast and reliable procedure for the
cryopreservation of blastocysts, because typically only a small number of
blastocysts are available for cryopreservation. We attempted the clinical
application of cryoloop vitrification (1) for the cryopreservation of human
blastocysts in our BT program.

Design: Clinical trial of vitrification of human blastocysts.
Materials/Methods: Twenty-five patients who had had previous multiple

failures of conventional day 2 or day 3 embryo transfer entered our BT
program. Sequential culture system with G1.2 and G2.2 media (IVF Sci-
ences Scandinavian) was used to obtain blastocysts 5 or 6 days after oocyte
retrieval. Supernumerary blastocysts were cryopreserved after agreement of
the patients to the use of our cryoloop vitrification. Blastocysts were
vitrified on the nylon loop, which create a thin, filmy layer of the solution
by surface tension, with the use of two-step loading with cryoprotectants.
Initially, blastocysts were placed in cryoprotectant solution I, which is the
base medium (Hepes-buffered modified HTF) containing 7.5% (v/v) DMSO
and 7.5% (v/v) ethylene glycol (EG), for 2 minutes before being suspended
in cryoprotectant solution II, which is the base medium containing 15%
(v/v) DMSO, 15% (v/v) EG, 10 mg/ml Ficoll 70 (average molecular weight
70,000; Pharmacia, Uppsala, Sweden) and 0.65 M sucrose, for approxi-
mately 30 seconds. Blastocysts were warmed and diluted in two steps with
0.5 M sucrose for 2 minutes and 0.25 M sucrose for 3 minutes. Blastocysts
with morphologically intact inner cell mass and trophectoderm and a re-
expanding blastocoel were judged to have survived and were transferred.

Results: A total of 87 blastocysts were vitrified and warmed from 25
patients. Fifty-five blastocysts survived (63%) after warming. A total of 48
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blastocysts were transferred into 23 patients. In two patients, no blastocysts
survived after warming. Of 23 transfers, 9 women conceived (39%) and the
implantation rate was 19% (9/48). Two patients delivered healthy babies,
and two pregnancies ended in miscarriage at an early stage of gestation and
five are ongoing.

Conclusions: A major difference between the cryoloop and the conven-
tional straw for vitrification is the cooling/warming rate. The cryoloop
enables ultra-rapid cooling and warming. This may have been effective to
prevent intracellular ice formation in the present study, because we have
observed that human blastocysts are dehydrated and concentrated more
slowly than earlier-stage embryos, which shows that intracellular ice is
more likely to form. Furthermore the technique using the cryoloop is easier
and simpler than that using the cryo-straw. In this report vitrification using
the cryoloop is shown to be a clinically useful method for the cryopreser-
vation of human blastocysts.

Supported By: (1) Lane M, Schoolcraft WB, Gardner DK. Vitrification of
mouse and human blastocysts using a novel cryoloop container-less tech-
nique. Fertil Steril 1999;72:1073–8.

ART: PREIMPLANTATION GENETIC DIAGNOSIS
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O-217

Analysis of human blastomere chromosomes following nuclear injec-
tion into mature mouse oocytes. H. E. Malter, T. Escudero, J. Cohen, S.
Munne. Institute for Reproductive Medicine and Science of Saint Barnabas,
West Orange, NJ.

Objective: The purpose of this study was to develop a new technique for
the analysis of complete sets of human metaphase chromosomes from
blastomeres using microinjection into mouse oocytes.

Design: Prospective pre-clinical study.
Materials/Methods: Human blastomeres were obtained from abnormal

non-clinical embryos donated for research. Mouse oocytes were obtained
from superovulated BALB/c� C57BL/6 (CB6F1) hybrid female mice via
standard procedures. Intact blastomere nuclei were aspirated into the lumen
of a hydrofluoric acid-treated glass micropipette. Mouse oocytes were
steadied with a holding pipette and a small opening was made in the zona
pellucida using a non-contact infrared laser system. The nuclear injection
pipette was introduced through this opening and into the plasma using a
piezo-electric manipulation unit. The blastomere nucleus was gently ex-
pelled into the cytoplasm of the mouse oocyte and the tool carefully
withdrawn. Oocytes were placed in standard culture for 30 to 60 minutes,
activated by brief exposure to 7% ethanol and replaced in culture in media
containing colcemid. Oocytes remained in culture for 4 hours to overnight
after which time they were individually fixed on glass slides, observed for
the presence of condensed chromosomes, stained, and subjected to fluores-
cent in situ hybridization protocols with human chromosome specific
probes.

Results: Mouse oocytes survived the procedure at a rate of approximately
80% and injected nuclei could be recovered from lysing oocytes and
re-injected. Oocytes could be readily fixed and several high-quality meta-
phase chromosome sets were obtained that were suitable for cytogenetic
analysis. Approximately half of the injected/treated oocytes produced suit-
able metaphase chromosomes. It was felt that the human material used in
this preliminary study was developmentally compromised and that this had
a major impact on the success of the procedure.

Conclusions: This is the first report of successful human metaphase
chromosome production following nuclear injection into mouse oocytes.
This technique would seem to provide an alternative to previously published
fusion-based techniques and may possibly provide an improvement in
efficacy and quality over these techniques. This methodology is currently
undergoing further evaluation with developmentally competent discarded
material in our laboratory and being directly compared with a fusion-based
technique.

Supported By: The Institute for Reproductive Medicine and Science of
Saint Barnabas.
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O-218

Implantation rate improvement after preimplantation genetic diagnosis
(PGD) of aneuploidy depends on the maternal age of the patient. S.
Munne, M. Sandalinas, T. Escudero, R. Walmsley, S. Sadowy, J. Cohen.
Saint Barnabas Medical Ctr, West Orange, NJ.

Objective: One of the purposes of PGD of aneuploidy is to increase
implantation rates in women of advanced maternal age. Cases done only
with XY, 13, 18, 21 probes did not show an increase in implantation rates.
However, cases done with those probes plus 15, 16 and 22 did show an
improvement in implantation. The purpose of this study was to determine at
what maternal age PGD of aneuploidy increases implantation rates when
those 8 chromosome pairs are analyzed.

Design: Retrospective, matched study, comparing controls and PGD
cycles.

Materials/Methods: Controls were retrospectively matched in a blinded
fashion through a query in our database for (in order of importance):
maternal age, retrieval date, number of 2pn zygotes, E2 levels, and repeated
IVF cycles. PGD cycles had one single cell biopsied from each embryo, and
that cell was analyzed using probes for chromosomes X, Y, 13, 15, 16, 18,
21, and 22, plus either 1, 14 or 17. Only normal embryos were replaced.

Results: 112 PGD cycles and 112 controls were included in the study.
The average maternal age for both groups was identical (39.7 years) as well
as the number of 2PN zygotes (10.2). A total of 400 embryos (average 3.6)
and 259 embryos (average 2.3) were replaced in controls and PGD cases,
respectively. Implantation rates were slightly higher in the PGD group
(23.9%) than in the control group (18.5%). When the data was stratified by
maternal age, implantation decreased significantly (p� 0.01) in both
controls and PGD cases. However, the decline was steeper in the control
group and there was a trend towards better improvement of aneuploidy rates
after PGD with increasing maternal age (p� 0.05) (see table).

Implantation improvement with maternal age after PGD.

Age
Implantation

controlsa
Implantation

PGDb
Change (in %

implantation points)c

35–37 32.0% (16/50) 33.3% (11/33) 	 1.3%
37.1–39 24.6% (28/114) 27.9% (26/93) 	 3.3%
39.1–42 14.9% (25/168) 20.4% (20/98) 	 5.5%
42.1–45 7.4% (5/68) 17.1% (6/35) 	 9.7%

a p � 0.01; b p � 0.01; c p � 0.05.

Conclusions: PGD of aneuploidy with limited number of probes can
improve pregnancy rates, but only for patients of advanced maternal age.
The beneficial effect of PGD is more marked after 37 years of age. Probably
the damage caused by the biopsy, if any, is compensated in excess by the
better selection of embryos when the baseline of chromosome abnormalities
is high.

Supported By: The Institute for Reproductive Medicine and Science of
Saint Barnabas.
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O-219

Human oocytes with Y chromosome can exclude it to the 1st polar body.
I. Tur-Kaspa, Y. Verlinski, N. Gleicher, J. Cieslak, S. Meltzer, Z. Gelman-
Kohan. IVF Unit, Barzilai Medical Ctr, Ben-Gurion Univ, Ashkelon, Israel;
Reproductive Genetics Institute, Rehovot, IL, Israel; Ctr for Human Repro-
duction, Chicago; IVF Unit, Ashkelon, IL, Israel; Clin Genetic Institute,
Barzilai Medical Ctr, Ben-Gurion Univ, Ashkelon, Israel, Rehovot, IL,
Israel.

Objective: Human eggs usually contain only the X chromosome. We
describe, for the first time, the results of IVF with preimplantation genetic
diagnosis (PGD) of an infertile individual with complex mosaics 45X/
48XXY 	 18/46XX and oocytes with Y chromosome. Since the patient
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wanted to try to conceive with her own oocytes, before trying egg donation
(ED), we examined whether these eggs can exclude the maternal Y and
develop into normal embryos.

Design: Case study.
Materials/Methods: A 25-year-old phenotypic female, with normal intel-

ligence and some of the features of Turner Syndrome, consulted us for 3
years of primary infertility. She had regular menstrual periods, well-devel-
oped breasts, normal female hormonal profile and normal ovaries and uterus
by ultrasound and by laparoscopy. Cytogenetic analysis using G-banding
technique and FISH were done in cultured lymphocytes, fibroblasts, and in
ovarian and endometrial cells. IVF and PGD were performed twice with 1st

and 2nd polar bodies biopsies and blastomere biopsy from cleaving embryos.
Probes for chromosomes X, Y, 10, 13, 16, 18, 21 and 22 and for the sex
determining region on Y (SRY) were used for FISH of oocytes, polar bodies
and blastomeres.

Results: Mosaic karyotype with 45X line in 82% of the cells, a
48XXY	18 cell line in 17% of the cells, and 3% of 46XX was found in
blood and skin biopsy. Histology of both gonads showed normal ovarian
stoma, follicles, germ cells and corpora albicans. No 46XX cells were found
in the ovaries or the endometrium. FISH, with two different Y-chromo-
somes probes, established the presence of Y chromosome in 2 out of 3
oocytes tested. The Y chromosome was shown to have the SRY gene. All
six MII oocytes (out of 9 retrieved) contained the Y chromosome in the 1st

polar body. The 1st and 2nd polar bodies demonstrated two balanced oo-
cytes, but blastomere biopsy of the corresponding embryos revealed abnor-
mal embryonic karyotypes. Only after these two IVF cycles the couple
agreed to ED.

Conclusions: We here describe, for the first time, human eggs with Y
chromosome, that IVF with PGD demonstrated that the Y chromosome can
be excluded to the 1st polar body and balanced oocytes may be obtained. We
propose that this rare mosaic developed from a 46XY zygote. The 45X line
developed from it in a very early stage and this 45X cell gave rise to a 46XX
cell line through UPD of the X chromosome. A double non-disjunction may
explain the 48XXY	18 line that is probably the origin of the eggs with the
Y chromosome. Further molecular analysis may reveal mutations in the
SRY or SRY-box related (SOX) genes that may be involved in sex reversal.
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O-220

Predictive value of sperm chromosome analysis on the outcome of PGD
for translocations. T. Escudero, I. Abdelhadi, M. Sandalinas, S. Munne.
Saint Barnabas Medical Ctr, West Orange, NJ; The Farah Hosp, Amman,
Jordan.

Objective: Carriers of translocations are at high risk of infertility, recur-
rent miscarriages, and chromosomally abnormal offspring. PGD of trans-
locations has been demonstrated to be an effective method to reduce those
risks. Often, however, most of the embryos analyzed by PGD are abnormal
and no normal or balanced embryos are left for replacement. The objective
of this study was to determine the predictive value of chromosome sperm
analysis to foresee which patients will have a good prognosis of pregnancy
after PGD for translocations.

Design: Prospective study comparing chromosome abnormalities in
sperm and in embryos after PGD analysis in carriers of reciprocal translo-
cations.

Materials/Methods: PGD was performed in 11 males carriers of translo-
cations using a using a three-color scheme combination of two telomeric
probes and a centromeric probe, or two centromeric probes and a telomeric
one, for the chromosomes involved in the translocation. The same probes
were previously used to analyze the sperm chromosome constitution of at
least 1000 spermatozoa per patient. Embryo biopsy was performed in all
embryos with more than 3 cells on day 3 of development. Only one cell was
biopsied, and only normal or balanced embryos were replaced.

Results: The frequency of unbalanced sperm cells ranged from 21% to
73%, with an average of 65%. The frequency of abnormal embryos detected
after PGD ranged from 42% to 100%, with an average of 72%. There was
good coincidence between sperm and PGD results in most patients. Sub-
stantial differences between sperm and PGD results were due to the pres-
ence other chromosome abnormalities in embryos (mosaicism, polyploidy,
haploidy). Although we analyzed only 11 patients a very clear trend was

observed in that patients with more than 65% abnormal sperm or 70%
abnormal embryos did not achieved any successful pregnancy.

Predictive value of chromosome sperm analysis.

Translocation

%
Abnormal

sperm
PGD
cycles

%
Abnormal
embryos

#
embryos cycle outcome

46,XY,t(11;22) 78.2 1 81.8 11 not pregnant
46,XY,t(6;9) 76.5 1 80.0 5 spontaneous

abortion
46,XY,t(08;22) 76.2 1 75.0 4 not pregnant
46,XY,t(3;4) 76.1 1 88.2 17 not pregnant
46,XY,t(1;18) 70.9 1 80.0 5 not pregnant
46,XY,t(02;18) 69.0 1 87.5 8 not pregnant
46,XY,t(1;13) 63.0 1 64.5 14 ongoing
mos46,XY,t(03;12)/

46,XY
58.7 1 70.0 10 ongoing

46,XY,t(5;15) 54.1 1 41.7 12 ongoing
45,XY,t(13;14) 26.4 6 65.9 41 2 delivered, 1 on-

going, 3 not
pregnant

Conclusions: As published before there is a 20-30% baseline of chromo-
some abnormalities in human embryos produced in vitro. If that baseline is
combined with the rate of chromosome abnormalities detected in sperm of
translocation carriers, the result is very close to the frequency of chromo-
some abnormalities observed after PGD. Therefore sperm chromosome
analysis seems to be a very good predictor of chromosome abnormalities
and pregnancy outcome in translocation carriers. Males with more than 65%
chromosomally abnormal sperm will have problems conceiving after PGD,
and patients with much higher rates of abnormalities should maybe consider
sperm donation.

Supported By: The Institute for Reproductive Medicine and Science of
saint Barnabas, NJ-07052; Vysis Inc., Downers Grove IL 60515.
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O-221

Blastocyst formation rate in chromosomally normal versus abnormal
embryos. A. Kadam, M. Obasaju, S. Munne, T. Biancardi, M. Fateh, K.
Sultan. New York Fertility Institute, New York, NY; Institute for Repro-
ductive Medicine and Science of Saint Barnabas, Livingston, NJ.

Objective: To determine blastocyst formation rate in chromosomally
normal and abnormal embryos as analyzed by fluorescent in situ hybridiza-
tion (FISH).

Design: A prospective study of IVF patients undergoing blastocyst trans-
fer after embryo biopsy for aneuploidy analysis.

Materials/Methods: The study included 18 patients with a mean age of
40 � 1.6 years, who underwent IVF with blastocyst transfer. Controlled
ovarian stimulation and other IVF procedures were standard in all patients.
Embryo biopsy was performed on all the embryos 4 cells and greater on day
3. The chromosomal status of the embryos was determined by FISH for
chromosomes 1, 13, 15, 16, 18, 21, 22, X, and Y. All embryos diagnosed as
chromosomally normal and abnormal after analysis were cultured individ-
ually in G2 medium and allowed to develop further until blastocyst transfer
on day 5. The number of blastocyst formed both in normal and abnormal
embryos were recorded to determine blastocyst formation rate.

Results: From 18 patients included in the study a total of 161 embryos
were analyzed for aneuploidy. After FISH, 16 embryos had no results and
were undiagnosed. Out of 145 embryos that were diagnosed, 53 (36.5%)
embryos had normal compliment of chromosomes 1, 13, 15, 16, 18, 21, 22,
X and Y. And 93 (63.5%) were determined to be chromosomally aneuploid
(abnormal). Comparison of blastocyst formation rate in these embryos on
day 5 determined that, 35 (66%) of the normal embryos developed to
blastocyst as compared to 32 (34.7%) of the abnormal embryos. Also, the
blastocyst hatching rate was high (25%) in normal embryos as compared to
(9%) in the abnormal embryos. These results indicate that blastocyst for-
mation rate in chromosomally normal embryos is significantly higher than
chromosomally abnormal embryos.
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Conclusions: The embryos with chromosome abnormalities do develop to
blastocyst. However, the blastocyst formation rate in chromosomally nor-
mal embryos is significantly higher than the abnormal embryos. It appears
that blastocyst transfer may increase the possibility of selectively transfer-
ring chromosomally normal embryos that result in viable pregnancy.

Supported By: New York Fertility Institute, New York, NY.

ART: FROZEN EMBRYO TRANSFER
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O-222

Endometrial preparation immediately following an ovarian stimulation
does not affect the implantation rate of frozen-thawed embryos. L. Dal
Prato, A. Borini, M. Cattoli, F. Violini, S. Mazzone, C. Flamigni. Tecno-
bios Riproduzione, Ctr for Reproductive Health, Bologna, Italy; Dept of
Obstetrics and Gynecology, Univ of Bologna, Bologna, Italy.

Objective: High 17�-estradiol (E2) levels derived from ovarian stimula-
tion may result in an adverse endometrial environment and impaired im-
plantation. Objective of this study was to verify if in IVF cycles the length
of the interval between ovarian stimulation and a subsequent frozen-thawed
embryo transfer in artificially prepared endometrium may affect embryo
implantation.

Design: a prospective randomized study.
Materials/Methods: two hundred and eleven women, who did not become

pregnant after replacement of fresh embryos in an IVF treatment, and
candidate for frozen-thawed embryo transfer, were randomized in two
treatment groups. In group 1, 109 patients immediately started endometrial
preparation on the first day of the first cycle after negative pregnancy test.
Patients of group 2 (102) waited at least one spontaneous cycle before
starting endometrial preparation and had pituitary suppression with depot
GnRH analog before starting E2 therapy. Women of both groups received
E2 transdermal patches in a steadily increasing dosage from 100 to 300�g
for at least 12 days. Patches were replaced every 84 hours. The dose was
increased to 400�g in both groups whenever the endometrial thickness was
�8 mm. After ultrasound confirmation of endometrial thickness�8 mm
and no ovarian activity, progesterone in oil (100 mg i.m. daily) was added.
One to 3 embryos were transferred via transcervical route 48 hours after the
beginning of progesterone administration. Hormonal treatment was contin-
ued at least until the day of pregnancy test, performed 15 days after transfer.

Results: age and endometrial thickness (9.7� 1.6 and 9.4� 1.4 mm)
were similar in the two groups. One cycle (0.9%) in group 1 was cancelled
for evidence of ovulation and 2 (2%) in group 2 because the endometrium
was�8 mm. Embryo survival to freezing-thawing (71.1% in group 1 and
75.6% in group 2) and the number of embryos transferred per patient (2.1�
0.7 and 2.1� 0.6) were also comparable in the two groups. No significant
differences were seen between the two groups in terms of pregnancy (19.2%
and 20.2%), abortion (20% and 15%) and implantation rates (9.5% and
10.8%).

Conclusions: starting endometrial preparation for frozen-thawed embryo
transfer at the first menses immediately after the stimulated cycle does not
impair the chances of embryo implantation. There is no need to postpone
thawing for one or more months after a failed IVF-ET. This approach is
preferred by patients because is more straightforward and does not need the
repetition of GnRH agonist before E2 replacement.

Wednesday, October 24, 2001
4:00 P.M.

O-223

Cryopreservation of blastocysts using a unique freezing technology.
S. D. Prien, H. Vartorella, B. Wehner, J. Blanton. Texas Tech Univ Health
Science Ctr, Lubbock, TX; Texas Tech Univ, Lubbock, TX.

Objective: The last five years have seen a dramatic shift in the culture
techniques used for IVF-ET away from the short-term 2-8 cell stage to
extended blastocyst culture. While extended culture has increased fresh
transfer pregnancy rates, pregnancy rates from cryopreserved blastocysts
appear to be decreased when compared to embryos frozen at the multi-cell

stage. Recently, a new unique freezing technology (UFT) has been devel-
oped for freezing foodstuffs and other materials (SUPACHILL USA; Lub-
bock, TX). This UFT is a high-speed freezing system which appears to
vitrify water at relatively high temperatures (�23°C). Preliminary data
suggest the UFT allows for significantly higher cell survival rates post-thaw
in a number of cell types, including multi-cell embryos (92% survival rate).
The objective of the present study was to determine the usefulness of this
technology in the cryopreservation of blastocyst-stage embryos.

Design: Mice and Cattle embryos were prepared for cryopreservation
using differing cryoprotectants, frozen using conventional techniques or the
UFT, thawed, and monitored for development.

Materials/Methods: Experiment #1—One-hundred-forty-two in vitro ma-
tured, in vitro fertilized, cattle embryos were cultured resulting in 68
blastocysts. The embryos were split equally (N� 22) between a control
(never frozen), or two different vitrification protocols; a standard 10%
DMSO preparation followed by plunging into liquid nitrogen, or the same
DMSO preparation followed by plunging into the UFT then transferred to
liquid nitrogen for extended storage. Experiment #2—Mice blastocysts
(N � 40) were prepared for freezing using a standard Blastocyst Freeze
Media (Catalog #90108, Irvine Scientific; Irvine, CA). Half of the embryos
were then plunged directly into the UFT. The other half were stage frozen
through steps of 15, 5 and –5°C then plunged into the UFT. Embryos from
both experiments were thawed at 30°C, examined for expansion at 1 h and
hatching rates at 24 h. Embryos remaining unhatched at 24 h were stained
with methylene blue and examined for cell survival.

Results: The control cattle embryos hatched at a rate of 52%, while only
47% of the embryos plunged into liquid nitrogen expanded after thaw and
28% continued on to hatching. However, 83% of the embryos frozen in the
UFT expanded and 48% were hatched at 24 h post-thaw. Fourteen (70%) of
the mice embryos frozen in the conventional cryoprotectant and plunged in
the UFT expanded at 1 h but only 1 (5%) was hatched at 24 h. Staged
freezing improved the expansion rate to 90% (18/20), but only 3/20 em-
bryos (15%) were hatched at 24 h.

Conclusions: The data to date continue to suggest the UFT as an alter-
native to current cryopreservation techniques. However, further studies are
needed to define the techniques, cryoprotectants and thawing procedures to
be used with this UFT.

Supported By: Supported in part by an Institutional Seed Grant from
TTUHSC.
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O-224

Long-term results of an oocyte donation program which utilizes cryo-
preserved embryos exclusively. M. A. Damario, D. G. Hammitt, A. R.
Thornhill, S. A. Stevens, D. R. Session, D. A. Dumesic. Dept OB/GYN,
Mayo Clin, Rochester, MN.

Objective: The potential of oocyte donation when cryopreserved embryos
are primarily used may be underestimated. If the treatment efficacy of
cryopreserved embryos can approach that of fresh embryos, numerous
advantages would be present. Our program has utilized an approach to
oocyte donation utilizing cryopreserved embryos exclusively for more than
5 years.

Design: Retrospective data analysis.
Materials/Methods: In all cases of anonymous oocyte donation performed

at our center, all normally fertilized (2PN) oocytes are immediately frozen
at the pronuclear stage. Recipients are then treated at a later date, undergo-
ing standard hormonal protocols followed by embryo thaw and transfer. In
most instances, frozen embryo transfers are performed by thawing only the
number of embryos intended for transfer. This permits the potential for
multiple frozen embryo transfer attempts for most recipients.

Results: From 10/10/95 to 12/31/00, 103 oocyte retrievals were per-
formed for 97 recipients who had undergone at least one embryo transfer
attempt to date. Clinical outcomes are summarized in Table 1. A subanalysis
was performed of the 90 oocyte retrievals performed by 12/31/99. As of
6/30/00, 169 transfers had been performed resulting in 69 deliveries (62 first
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and 7 second deliveries). From the subanalysis, the percentage of retrievals
resulting in at least one delivery was 68.9%. The ratio of total deliveries per
oocyte retrieval was 0.767.

Table 1.

Total number of retrievals 103
Oocytes retrieved (mean� S.D.) 16.1� 6.6
Oocytes normally fertilized and frozen

(mean� S.D.)
10.2� 4.7

Total number of frozen embryo transfers 184
Embryos thawed (mean� S.D.) 3.3� 0.8
Embryos transferred (mean� S.D.) 2.9� 0.7
Clinical pregnancies 96 (52.2% of transfers)
Ongoing pregnancies (�12 wks.) 83 (45.1% of transfers)
Implantation rate (sacs) 27.7%

Conclusions: Oocyte donation can be efficiently performed with the
exclusive use of embryos cryopreserved at the pronuclear stage. Advantages
of this approach include greatly simplified donor-recipient synchronization,
increased safeguarding of patient confidentiality, optimization of the recip-
ient uterine environment, considerable opportunities for genetic siblings and
the possibility of quarantining embryos and retesting donors for infectious
diseases.

Supported By: Mayo Foundation.
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O-225

Are implantation rates reduced after cryopreservation and thawing
when compared to fresh transfers in the same patients? L. L. Veeck, R.
Bodine, R. N. Clarke, J. Libraro, N. Zaninovic, Z. Rosenwaks. Weill
Medical Coll of Cornell Univ, New York, NY.

Objective: Cryopreservation procedures offer an effective means of pre-
serving human conceptuses beyond those required for immediate intrauter-
ine transfer. Pronuclear oocytes, cleaved preembryos, and day 5 and 6
blastocysts can be frozen successfully and stored for the reproductive
lifetimes of consenting in vitro fertilization (IVF) patients. Because most
programs report lower pregnancy rates in freeze/thaw cycles, the question
arises as to whether thawed conceptuses possess the same reproductive
potential of their non-cryopreserved siblings. Here, implantation rates in
fresh and thawed cycles are compared.

Design: Retrospective analysis of 1449 consecutive treatment cycles
(April 1995–December 2000) with cryopreservation of one or more con-
ceptuses. Fresh transfer was carried out in 1344 cycles (105 cycles had all
conceptuses frozen); transfer after thaw was undertaken in 668 cycles.

Materials/Methods: Three different methods were used to group data in
an effort to control for confounding variables. Group A: all cycles with
freezing were analyzed for implantation (sacs/number conceptuses trans-
ferred) and compared to all cycles within the same group returning for thaw
(all cycles; possible bias against thawed cycles since successful fresh cycles
were apt to delay returning for thaw); Group B: all cycles within Group A
with both fresh and thawed transfer (cycles matched for transfer fresh and
thawed; possible bias against fresh cycles because fresh failures were apt to
return for thaw in a timely fashion); and, Group C: all cycles within Group
A with clinical pregnancy with both fresh and thawed transfers. Chi-Square
was used for statistical analysis.

Results: Group A is shown in the table below. Significant differences
were found for both clinical pregnancy (68% vs 41%; not shown) and
implantation (38% vs 16%) in the group as a unit, and in most subgroups
categorized by number of preembryos replaced. Similarly, Group B (589
cycles) demonstrated a significantly lower thaw implantation rate (396/2010
vs 355/2223; 20% vs 16%; p� 0.001) in matched fresh versus thaw
transfers. Group C (117 cycles) showed a trend towards lower implantation
in thawed cycles, but this difference did not reach significance (179/394 vs
177/447; 45% vs 40%).

Group A implantation rates.

No.
Transferred

Fresh Sacs/
preembryos

transferred (%)

Thawed sacs/
preembryos

transferred (%)

1 2/8 (25.0) 15/33 (45.5%)
2 143/278 (51.4%)a 34/200 (17.0%)a

3 872/1956 (44.6%)b 94/498 (18.9%)b

4 612/1896 (32.3%)c 135/796 (17.0%)c

�4 74/372 (9.9%)* 132/1080 (12.2%)*
Total 1703/4510 (37.8%)d 410/2607 (15.7%)d

a,b,c,dp � p � 0.0001; * p� 0.0005.

Conclusions: Cryopreserved and thawed conceptuses do not possess the
same implantation potential as their non-cryopreserved siblings. In general,
implantation rates are significantly reduced after cryopreservation proce-
dures. Women with cryopreserved preembryos who fail to achieve preg-
nancy after fresh transfer are at particular risk for low implantation after
thaw. Under these circumstances, consideration might be given to the
replacement of one additional conceptus in subsequent thaw attempts.

Supported By: The Center for Reproductive Medicine and Infertility.
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O-226

Novel frozen embryo transfer approach involving pronuclear stage
cryopreservation and blastocyst transfer. A. P. Singh, C. A. Sattler,
D. G. Hammitt. Mayo Clin Scottsdale, Scottsdale, AZ.

Objective: A successful embryo cryopreservation program is essential for
optimizing ART outcomes. Cryopreservation can be performed at various
stages of embryo development. Our ART program has traditionally cryo-
preserved embryos at the pronuclear (PN) stage with subsequent thaw and
transfer at the cleavage stage. However, cleavage stage transfer has limita-
tions including limited ability for embryo selection and the need to transfer
multiple embryos. The purpose of this study was to compare results of our
traditional frozen embryo transfer (FET) approach to a novel methodology
of PN cryopreservation with subsequent thaw and transfer at the blastocyst
stage.

Design: Retrospective cohort analysis.
Materials/Methods: From 4/20/99 to 12/31/00, 63 FET cycles were

initiated in 51 patients. In over 90% of cycles embryos were cryopreserved
at the PN stage. Endometrial preparation for transfers involved GnRHa
down regulation and standard hormonal protocols. 47 transfers (49 thaws)
were performed two days following thaw (standard FET). 8 transfers (9
thaws) were performed 4 days following thaw (blastocyst FET). Indications
for blastocyst transfer included multiple pregnancy concerns, multiple prior
failed cycles and poor embryo quality.

Results: Results are presented in Table 1.

Table 1. Standard FET versus blastocyst FET.

Parameter
Standard

FET
Blastocyst

FET P-value

No. of cycles 54 9
No. of thaws 49 9
No. of transfers 47 8
Age 36.1� 5.8 37.9� 2.8 NS†
Mean No. thawed 4.3� 1.3 8.7� 3.2 0.000
Mean No. transferred 3.4� 0.79 2.3� 0.89 0.001
Pregnancy rate per thaw 19/49 (39%) 5/9 (56%) NS
Pregnancy rate per transfer 19/47 (40%) 5/8 (63%) NS
Ongoing rater per transfer 19/47 (40%) 5/8 (63%) NS
Implantation rate per embryo 28/158 (18%) 7/18 (39%) 0.032

† NS � not significant.

Conclusions: Pronuclear cryopreservation with thaw and blastocyst trans-
fer is an effective approach to optimize ART outcomes. This methodology
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is particularly appealing as it combines two very successful techniques:PN
freezing and blastocyst transfer. This approach may be applicable in patients
with multiple failed IVF cycles, poor embryo quality, advanced maternal
age, or at high risk for multiple pregnancy.

ART: OUTCOME STUDIES

Wednesday, October 24, 2001
2:00 P.M.

O-227

Assessment of early cleaving in vitro fertilized human embryos to the
2-cell stage prior to transfer improves embryo selection. D. Sakkas,
G. B. Percival, Y. D’Arcy, K. Sharif, M. Afnan. Yale Univ Sch of
Medicine, New Haven, CT; Assisted Conception Unit, Birmingham Wom-
en’s Hosp, Birmingham, UK; Birmingham Women’s Hosp, Birmingham,
UK.

Objective: To determine the most viable embryos for transfer after in
vitro fertilization (IVF) and intracytoplasmic sperm injection (ICSI).

Design: On the day of fertilization (day 1), two pronuclei embryos were
checked at between 1500 and 1700 to see if early cleavage to the 2-cell stage
had occurred or not. Early cleaving embryos were pre-selected for transfer
on day 2. Study 1: Comparison of implantation and pregnancy rates in
patients with early cleaving 2-cell embryos pre-selected for transfer and
those without early cleaving 2-cell embryos. Study 2: Alternating weeks in
which pre-selection was performed and not performed.

Materials/Methods: The study was performed at the IVF program of the
Birmingham Women’s Hospital, Birmingham, UK. All patients with fertil-
ized embryos undergoing IVF or ICSI cycles with transfer on day 2 were
included. The number of fertilized embryos cleaving to the 2-cell stage on
day 1, embryo cell number and quality on day 2, implantation rates and
pregnancy rates were assessed.

Results: Study 1: Patients who had early cleaving 2-cell embryos had a
significantly higher pregnancy and implantation rate [45/100 (45.0%) and
58/219 (25.5%), respectively] than patients without early cleaving 2-cell
embryos [31/130 (23.8%) and 43/290 (14.8%), respectively]. In 65 patients
who had two early cleaving embryos for transfer 50.7% of them achieved a
pregnancy. Study 2: In weeks when pre-selection of early cleaving 2-cell
embryos was performed the overall pregnancy and implantation rates [43/90
(47.7%) and 52/199 (26.1%), respectively] of the clinic were significantly
improved compared to when no assessment of early cleavage was per-
formed [24/77 (31.2%) and 29/168 (17.3%), respectively], and embryo
selection was made at the time of transfer. In both studies the majority of
patients (70%) had only 2 embryos transferred.

Conclusions: The presence of early cleaving 2-cell embryos improves a
patient’s chance of achieving pregnancy. The adoption of more stringent
embryo selection criteria in the clinics day to day running can improve
overall pregnancy rates.

Supported By: ACU, Birmingham Women’s Hospital, Birmingham, UK.
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Choice of fresh homologous or fresh donor embryo transfer is deter-
mined primarily by availability of insurance-mandated in vitro fertili-
zation (IVF) coverage and university versus private practice. S. Feigen-
baum. The Permanente Medical Group and Univ of CA, San Francisco, San
Francisco, CA.

Objective: Choices among advanced infertility therapies are widely
thought to be influenced by patient emotions and ability to pay. To deter-
mine to what extent third-party reimbursement may drive decision-making
in ART, the questions asked were 1) whether state-mandated insurance
coverage for IVF-ET was a major influence in ART service selection, 2)
whether the converse was also true, i.e., whether practices in states without
mandated IVF coverage steered patients towards different services, and 3)
would University-based programs, whether in IVF-mandated or non-man-
dated states demonstrate different approaches to these challenging deci-
sions.

Design: Descriptive study.
Materials/Methods: The numbers and percentage of fresh homologous vs.

donor egg transfers in women�40 years old was ascertained from the
recently published 1998 Assisted Reproductive Technology Success Rates,
National Summary and Fertility Clinic Reports, published jointly by the
CDC, ASRM, SART and RESOLVE. Representative states were selected.
For IVF-mandated coverage—Massachusetts and Maryland. For compari-
son, two states with similar demographics but with no mandated IVF
coverage were selected, New Jersey and Washington. Public University IVF
programs in these states were examined as a comparison group. Only
programs performing both IVF and donor oocyte transfers were included.

Results: The percent of fresh donor egg embryo transfers compared to
total fresh (donor plus homologous) embryo transfers in women�40 years
old in the states of Massachusetts, Maryland, New Jersey and Washington
State was 16%, 17%, 30% and 46%, respectively. Analysis of 1998 National
Summary data from all reporting clinics yielded 29% donor total transfers.
In public University programs, the summary figure of donor to all transfers
was 46%. This figure was not ascertainable for Massachusetts (and some
other IVF mandate states, e.g., Illinois), where public University programs
are largely administered by private clinics. In general, for most states
without IVF-mandates, the difference between University and private clin-
ics was not significantly different, e.g., Washington: 46% vs. 48%, New
Jersey: 30% and 30%. The differences in homologous vs. donor transfers in
IVF-mandate states could not be explained by success rates since, for the
median practice, there was no difference in the success rates between private
and University practices.

Conclusions: The most recently published ART data suggest that both
patients and insurance agencies were most vulnerable to prevailing eco-
nomic incentives for performing homologous IVF-ET in that state. The
higher donor:total fresh embryo transfer ratio in public University-based
practices demonstrate that Universities were more insulated from this in-
centive than were their private practice peers. Outside of IVF-mandated
states, however, there was less difference in the type of cycle an older
reproductive-aged woman was likely to have received. As there were no
clear differences between private and University success rates, the motive
for steering patients to largely unproductive, expensive cycles seems clearly
economic. These data and their interpretation raise ethical and economic
concerns for our professional organizations.

Wednesday, October 24, 2001
2:30 P.M.

O-229

Impact of failed IVF attempts: a strong negative predictor of subse-
quent outcome. S. D. Spandorfer, L. Burmeister, M. Yih, D. Chen, Z.
Rosenwaks. Cornell Univ Medical Ctr, New York, NY.

Objective: Recent work has suggested that multiple failed cycles of
IVF-ET are not associated with a diminished chance of success in a
subsequent attempt (Fertil Steril 1998;69:1005). This report was from a
compilation of SART data involving multiple IVF-ET centers. Given the
inherent difficulties in evaluating pregnancy rates from multiple centers, we
sought to analyze pregnancy outcome from a single center in a large cohort
of patients undergoing IVF-ET specifically evaluating the impact of previ-
ous failed attempts.

Design: Prospective cohort outcome analysis of patients undergoing their
first IVF over a 3-year period with followup for a total of 6 years. Only
patients with all IVF cycles at our institution were included.

Materials/Methods: 1292 consecutive women from 1995–1997 were in-
cluded. These women all underwent their first ever cycle of IVF-ET at our
center during the study period. The clinical rates of those patients with a
second and third attempt(s) after failed cycle(s) were compared to the
groups’ first ever attempt in an age dependent fashion. Clinical pregnancy
was defined as the presence of a fetal heart beat at a seven-week sonogram.

Results: The table demonstrates the results. Clinical pregnancy rates
significantly decline after failed IVF attempts.
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Impact of failed IVF attempts: clinical pregnancy rate (%).

Age (years)
First attempt
(n � 1292)

1 Failed attempt
(n � 308)

2 Failed attempts
(n � 97) P value

Age �35 63.5 51.9 46.2 � 0.02
Age 36–39 57.1 34.9 25.6 � 0.01
Age 40	 32.4 23.4 28.1 0.08

Conclusions: For patients under the age of 40 years, we have shown that
a single failed cycle is a strong predictor of outcome in a subsequent
attempt. this provides significant counseling information for IVF patients.

Wednesday, October 24, 2001
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O-230

Benefits of assisted hatching of human embryos in two groups: women
with repeated IVF/ICSI failures and women of advanced age. M. H.
Ben Aribia, K. Mahmoud, F. Zhioua, C. Mouelhi, L. Hamdoun, H. Attaoui.
Ctr de Medicine de la Reproduction et de Diagnostic Prenatal, Tunis,
Tunisia.

Objective: It has been suggested that assisted hatching in vitro of embryos
facilitate the hatching process and the earlier embryo-endometrium contact.
Several authors had reported that assisted hatching of cleaved embryos
increase the implantation and pregnancy rate. Other studies did not found a
significant benefits of the assisted hatching of embryos. The aim of this
study was to examine the effectiveness of this procedure in increasing
pregnancy rates in two groups of patients: older women and women with
multiple failed cycles.

Design: Prospective study. Clinical pregnancy and implantation rates
were analysed after assisted hatching in women with repeated IVF/ICSI
failures and in women of advanced age.

Materials/Methods: A total of 82 IVF-ICSI cycles were examined in a
prospective randomized study over a six month time period beginning in
may 2000. All cycles in which the age of the patient was� 38 years and/or
had 3 or more previous failed treatment cycles were divided randomly into
two groups : cycles in which assisted hatching was applied (assisted hatch-
ing) and untreated cycles (no assisted hatching).Assisting hatching was
performed by creating a hole with acid Tyrode’s solution in the zona
pellucida of all the selected embryos for transfer; this treatment and the
transfer was done on day 3 of culture.

Results: are shown in Table 1. Evaluation of the pregnancy and implan-
tation rates revealed no statistically significant differences between the
assisted hatching and the control groups. Of particular interest are the
relatively high rates of pregnancy and implantation in the group of multiple
failed attempts with assisted hatching.

Table 1.

Multiple
failed cycles

(Age �38 years)
Women

ages� 38 years

Assisted
hatching

No assisted
hatching

Assisted
hatiching

No assisted
hatching

No of cycles 17 19 20 26
Mean patients ages 32.6� 2.1 31.1� 2.6 40.5� 1.2 41.2� 1.5
Mean no. of prior failed cycles 4.1� 2.1 3.4� 1.9 3.6� 2.5 3.2� 2.3
Mean no. of oocytes retrieved 11.7� 4.8 12.9� 5.1 8.7� 3.1 9.2� 2.8
Mean no. of embryos transferred 3.5� 0.5 3.6� 0.6 4.1� 0.7 3.8� 0.9
No. of clinical pregnancy 5 4 3 3
Pregnancy rate/transfertra 29.4 21.05 15 11.5
Implantation rate 12.1 5.8 4.8 3

Conclusions: Transfer of embryos after assisted hatching was found to
have no additional contribution over the conventional transfer of Day 3
unhatched embryos in women of advanced age. No statistically significant
benefits of assisted hatching was found in cases of patients with repeated
failures. More studies in this group of patients are needed to clarify the
potential advantages of assisted hatching of cleaved embryos.

Supported By: CMRDP.

Wednesday, October 24, 2001
3:00 P.M.

O-231

Blastocyst transfer: does early embryonic evaluation and/or ultimate
embryo selection affect prognosis? E. Song, C. McCaffrey, L. C. Krey, D.
Grimes, N. Noyes. New York Univ Sch of Medicine, New York, NY.

Objective: Transfer of blastocyst-stage embryos (BL) apparently affords
better embryo selection with higher implantation rates, thus, allowing for
fewer embryos to be replaced and lower risk for multiple birth. In addition,
there has been speculation that transfer of BL as opposed to cleavage
embryos (CL) compromises early circulating serum hCG levels (Roscetti,
2000). Embryo selection and hCG levels were evaluated.

Design: Retrospective evaluation of all IVF cycles in patients�38 years
of age at a university-based center resulting in BL transfer from May to
October 2000 and all day-3 CL transfers (with�5 eggs) in 1999.

Materials/Methods: BL required�5 eggs. To assess whether early em-
bryonic development predicts pregnancy outcome, embryos were ranked on
day-2, 3, and 5 post-retrieval. The 8 best day-2 and -3 CL were ranked
according to cell number (best: 2-5 c on day-2 and�5 c on day-3) and%
fragmentation. All day-5 and -6 BL were graded according to Gardner’s
system with “good-quality” (GQ) defined as�cavitated with a distinct inner
cell mass and trophectoderm. The best-rated BL were transferred on day-5,
while all remaining GQ BL were frozen on day-6. Pregnancy rates relative
to early embryo ranking were assessed. Maternal serum hCG levels 2 weeks
post-retrieval were reviewed. The X2 and student’s t-tests were used with
p � 0.05.

Results: Data for BL vs. CL transfers were compared (Table). The mean
age, no. of oocytes, and no. of 2-PN embryos were not different between the
groups. A total of 708 BL were produced from 1598 2-PN embryos (BL
formation rate: 44%). There were 389 GQ BL. Of these, 254 (64%) had
been ranked in the ”top 8“ on day-2 and -3 post-retrieval. 194 were
transferred in 125 cycles causing 95 (75%) pregnancies. In 58 cycles, the 3
highest-ranked embryos of day-3 included the BL that were transferred on
day-5; 36 (62%) resulted in pregnancy. In 24 cycles, no such correlation was
noted; 7 (24%) resulted in pregnancy (p� .02). 21 (12%) day-5 transfers
involved morulae only; 4 (19%) resulted in pregnancy with a mean single-
ton day-28 hCG level of 57 IU/L. Day-3 embryo morphology relative to BL
potential was evaluated. 139 5-8 cell “compacting” and 37 10-15 cell
embryos were observed; only 23% and 8% achieved GQ BL, respectively.
4 morulae were seen on day-3; all achieved BL.

BL vs. CL transfer.

Day
ET n

Mean #
embryos
per ET

Implant rate
n (%)

Bioch preg
rate n (%)

Clin preg
rate n (%)

BL 174 2.2� .4a 142/385 (37%) 16 (9%) 92 (53%)
CL 405 3.2� .2b 415/1296 (32%) 27 (12%) 232 (57%)

Day
ET n

Pregnancy
distribution
s/tw/trip	

Singleton hCG
value (IU/L)

Cryopres
rate n (%)

BL 174 49/41/2c 89� 5e 63 (36%)
CL 405 107/91/34d 103� 4f 126 (31%)

Bioch � biochemical (hCG� 6 IU/L with no sac). Clin preg� sac. S�
singleton, tw� twin, trip 	 � triplet	. Cryo � no. of cycles with freeze.
Statistics: a vs. b, c vs. d (triplet	), p � .003; e vs. f, p� .03.

Conclusions: Pregnancy and implantation rates with BL are comparable to
that of CL with the advantage of replacing 1 less embryo and thus nearly
eliminating the risk of high-order multiple birth. Biochemical pregnancy
and cryopreservation rates remain similar. Good early and ultimate embryo
quality contribute to the predictive value of BL transfers. HCG levels are
lower in BL than in CL transfers.

FERTILITY & STERILITY� S87



Wednesday, October 24, 2001
3:45 P.M.

O-232

Embryo viability assessment: the amount of platelet-activating factor
produced by human embryos is related to pregnancy outcome. W. E.
Roudebush, J. D. Wininger, A. A. Toledo, H. I. Kort, J. B. Massey, R.
Kaufmann. Reproductive Biology Assoc, Atlanta, GA; Southeastern Fer-
tility Ctr, Mount Pleasant, SC.

Objective: As the development of improved culture conditions (Day 3
and, or blastocyst) for the human embryo progresses and the need for
selection of a single best embryo for transfer there is a need for an indicator
of viability. Many compounds are produced by the developing conceptus
and some have been related to pregnancy potential, e.g. platelet-activating
factor. Platelet-activating factor [1-O-alkyl-2-acetyl-sn-glycero-3-phospho-
choline; PAF] is a novel signaling phospholipid that has unique pleiotropic
reproductive properties in addition to platelet activation. Embryos produce
PAF (ePAF) and this ePAF is required for development. Study objective is
to: a. determine if ePAF production by human embryos correlates with
pregnancy outcome following assisted reproduction; b. compare two human
embryo culture media (HTF and P1) on ePAF production and subsequent
pregnancy outcome.

Design: PAF levels in Day 3 (Day 1� PNZ) conditioned human embryo
culture media (HECM) were measured and correlated with pregnancy
outcomes following four different assisted reproductive technology (ART)
series in two centers.

Materials/Methods: Conditioned HTF and P1 were obtained following
ART on Day 3 and assayed for ePAF by [125I]-radioimmunoassay. HECM
PAF levels were compared with pregnancy outcomes. Data were analyzed
by Student’s t-test and Chi-square.

Results: A total of 169 HECM samples were assayed for ePAF. The
overall pregnancy rate for this sample set was 49.7% (84/169). PAF levels
ranged from a high of 216.4 pM/embryo (cultured in P1; this patient became
pregnant) to a low of 3.7 pM/embryo (cultured in HTF; this patient did not
become pregnant). As ePAF content in HECM increased so did the corre-
sponding pregnancy rate. Embryos cultured in P1 had a significantly higher
ePAF and pregnancy rate than embryos cultured in HTF. PAF levels in the
HECM samples and pregnancy rates for each group are presented in the
table below.

Embryo-derived PAF levels and pregnancy rates.

ART Series
(Medium) n

Mean (� sem) ePAF
[pM/embryo]

Pregnancy
Rate

I (HTF) 34 28.4 (5.4)a,b 35.3g,h
II (HTF) 49 34.0 (4.6)c,d 38.9i,j
III (HTF) 40 52.8 (3.9)a,c,e 43.5g,i,k
IV (P1) 46 84.1 (8.5)b,d,e 78.3h,j,k

a,b,c,d,e,f,i,j,k: significantly different, P� 0.01. g,h: significantly different,
P � 0.001.

Conclusions: The data demonstrates a correlation between embryo-de-
rived PAF levels in human embryo culture media and pregnancy outcome.
Therefore, embryo-derived PAF may be used as an indicator of embryo
viability and for predicting pregnancy outcome. Additionally, human em-
bryos cultured in P1 have a greater pregnancy potential than embryos
cultured in HTF.
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O-233

Maternal age, embryo quality, and cigarette smoking are not correlated
with granulosa cell oxidative DNA damage in women undergoing IVF.
K. Polgar, T. Mukherjee, L. Krey, H. Wei, N. Bar-Chama, A. B. Copper-
man. Mount Sinai Sch of Medicine, New York, NY; New York Univ, New
York, NY.

Objective: Granulosa cells play an essential role in the nurturing of
human oocytes during maturation. The present study aims to evaluate
human granulosa cells, and evaluate any potential correlation between

oxidative DNA damage and maternal age, ovarian reserve, cigarette smok-
ing, oocyte/embryo quality, and ultimately, pregnancy rate.

Design: Reactive oxygen species (ROS) are known products of oxidative
metabolism and are continuously generated in vivo. It has been well
documented that chronological aging adversely affects reproductive out-
come in women. This appears to be largely related to the aging of the entire
ovarian follicular apparatus, including ova and granulosa cells. 8-OHdG
offers a specific and quantitative biomarker of the extent of oxidative DNA
damage and has been extensively studied in other system (e.g. skin). We
theorize that markers of oxidative DNA damage may correlate with defec-
tive female gametogenesis.

Materials/Methods: All patients in the IVF group met standard admission
criteria, including normal baseline ovarian reserve screening and normal
semen parameters as assessed by World Health Organization criteria and
Kruger’s et al. strict morphology testing. Following routine stimulation
protocols and transvaginal ultrasound guided ovum retrieval, granulosa cells
obtained from 73 women. Eight ovum donors served as controls. Samples
were processed using Isolate (Sigma) density gradient centrifugation. DNA
was isolated through ethanol precipitation, digested with nucleases. The
amount of 8-OHdG in the DNA was measured by high performance liquid
chromatography (HPLC) with electrochemical detection. Spearman corre-
lation was used for evaluating age and embryo quality with 8-OHdG levels.
Nonparamentric tests were used for evaluating pregnancy outcome in re-
spect to 8-OHdG levels (Mann-Whitney test was used for analyzing two
categories, Kruskal-Wallis test for more categories). Bonferroni method was
used for adjusting categories for individual comparisons (alpha� 0.125).

Results: Maternal age, embryo quality and smoking were distributed
evenly across the full range of 8-OHdG values (r�0.12). Additionally no
difference was found using the median split method (37 years was estab-
lished as a median age, with a range between 21 and 45). The range of
8-OHdG values ranged from 7.1 to 63757.7. There was no correlation
between maternal age and 8-OHdG (R� 0.32, p� 0.793). Smokers (n�
10) showed no elevation in 8-OHdG levels when compared to age-matched
controls (R� 0.45, p� 0.729). There was no correlation between elevated
levels of 8-OHdG and embryo quality as measured by percentage fragmen-
tation and decreased embryo cleavage.

Conclusions: Cumulative DNA damage has been implicated in reproduc-
tive aging and failure. 8-OHdG analysis provides a quantitative means of
assessing oxidative damage resulting from a variety of environmental and
biologic processes. Our study failed to find a significant correlation between
age, smoking, and embryo quality and oxidative damage as measured by
8-OHdG levels. This finding may result from a number of factors including
study size, target tissue, or the presence of intra-follicular free radical
scavengers. Further study is necessary to study the role of oxidative DNA
damage and reproductive performance.

Supported By: Mount Sinai School of Medicine, Department of Obstetrics
and Gynecology.
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O-234

The effect of ultrasound (US) guided embryo transfer (ET) and the
Choice of Catheter on the Outcome of IVF. V. G. Abdelmassih, S. T.
Abdelmassih, Z. P. Nagy, R. Abdelmassih, J. Balmaceda. Clı´nica e Ctr de
Pesquisa em Reproduc¸ão Humana Roger Abdelmassih, Sao Paulo, Brazil.

Objective: Although there have been important improvements in respect
to ovulation induction, fertilization and embryo culture in assisted repro-
duction, embryo implantation remains the rate-limiting step in the success
of IVF. The main factor that affect embryo implantation, besides embryo
quality and uterine receptivity, is the technique of embryo transfer. The use
of US and the type of transfer catheters are the two most frequently cited
factors that contribute to the success of ET, however, their role is disputed,
especially, because of the scarcity of well designed prospective studies
published. The aim of the present study was, therefore, to compare three
popular ET catheters and the use of US guidance during embryo transfer.

Design: A prospective, randomized and presently still ongoing study
involving 109 ICSI-IVF treatment cycles. The cases were allocated into
three groups, according to the type of catheter used in embryo transfer: 1,
Wallace catheter (39 cycles); 2 Cook soft (26 cycles), and ultra-soft Fryd-
man (44 cycles). Patients in all the three groups were further divided
randomly into two groups depending whether ET was performed with US
guidance (total of 69 cycles) or without (total of 40 cycles).
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Materials/Methods: In all cases ICSI was performed and embryo transfers
were done on day 3 always by the same persons. Clinical and laboratory
parameters, including patients’ age, fertilization rates, embryo morphology,
pregnancy and implantation rates were calculated and compared for all the
groups using the one-way ANOVA and the chi-square tests whenever
applicable.

Results: The mean age of the female patients, fertilization rate, the
number and quality of embryos transferred and abortion rates were not
significantly different in any of the groups compared irrespective to the type
of catheter or to the use of US. The clinical pregnancy (PR) and implanta-
tion rates (IR) were higher (P� 0.02) when ET was done with Wallace
catheter (46% and 21%) as compared to the other two groups (Cook—19%
and 9% and Frydman—23% and 12%). The use of US during ET was not
correlated significantly with IVF outcome on the total population. However,
when ET was performed with Wallace catheter (but not with Cook or
Frydman) clinical PR and IR were higher (P� 0.01) using US (52% and
25%) than without US (30% and 7%). When IVF outcome was compared
excluding transfers with US guidance, clinical PR and IR were no longer
different in respects of the three ET catheters.

Conclusions: Although there were no differences in the age of patients
and in the laboratory parameters between any of the groups, the clinical
pregnancy and implantation rates were significantly higher when ET was
performed with Wallace catheter. The use of US did not improve IVF
outcome on the total population, however, only in patients using Wallace
catheter it was associated with a significantly higher clinical PR and IR.
These results are suggesting that the technique of embryo transfer including
the correct selection of the ET catheter has a major influence on IVF
success. The role of the US during ET may be clarified better in the near
future as the study develops, however, it seems advantageous to improve
further the results when used together with an appropriate catheter.

Wednesday, October 24, 2001
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O-235

Ovarian response in an IVF cycle coupled with ovarian reserve predict
a doubling of age-independent outcome. M. C. Yih, S. D. Spandorfer, L.
Burmeister, D. Chen, Z. Rosenwaks. Ctr for Reproductive Medicine &
Infertility, Weill Medical Coll of Cornell Univ, New York, NY.

Objective: Maternal age is the primary predictor of a successful IVF
cycle. Ovarian response is yet another important predictor of IVF success.
In this study, we explored the age-independent association of ovarian
response and IVF outcome in women with normal and abnormal ovarian
reserve.

Design: Retrospective outcome analysis.
Materials/Methods: 4862 consecutive IVF cycles were studied over a

4-year period (1996–2000). The IVF outcome was analyzed as a function of
ovarian response to hyperstimulation and ovarian reserve. Poor ovarian
reserve was defined by abnormal cycle day three testing. A clinical preg-
nancy was defined as the presence of a fetal heart beat at a seven-week
sonogram. Statistical analysis was performed with StatView with Chi-
Square analysis.

Results: The patient mean age was 36.2� 4.5 years. The findings are
demonstrated in the table below.

Age-independent ovarian response and clinical pregnancy rates.

Age (years)

Clinical pregnancy rates (%)

P value
�4 Oocytes

retrieved
5–7 Oocytes

retrieved
�8 Oocytes

retrieved

Normal Ovarian Reserve
�33 (n�1271) 37.5 52.0 60.7 �0.003
34–39 (n�1787) 23.9 44.7 57.6 �0.0001
40–41 (n�471) 18.4 28.9 51.8 �0.0001
�42 (n�352) 11.8 24.7 37.1 �0.004

Poor Ovarian Reserve
�33 (n�85) 33.3 45.5 48.9 0.58
34–39 (n�454) 17.7 31.1 39.3 �0.0002
40–41 (n�179) 15.5 32.8 31.7 �0.05
�42 (n�263) 11.1 19.8 22.1 0.12

Conclusions: In an age-independent fashion, the ovarian response is
highly predictive of IVF outcome in women with normal and abnormal
ovarian reserve. Clinical pregnancy rates more than double for specific
patient groups. For instance, in patients under the age of 34 years, normal
ovarian reserve coupled with a good ovarian response predict a doubling of
IVF success when compared to women of the same age but with a poor
ovarian reserve and a poor response to stimulation. These findings highlight
the importance of not solely relying on patient age when presenting and
discussing IVF outcome data and is useful information when helping
women interpret their IVF cycle response.

Wednesday, October 24, 2001
4:45 P.M.

O-236

Delaying the initiation of progesterone supplementation results in de-
creased pregnancy rates following in vitro fertilization: a randomized,
prospective study. S. C. Williams, S. Oehninger, W. E. Gibbons, S. J.
Muasher. The Jones Institute for Reproductive Medicine, Norfolk, VA.

Objective: To compare in vitro fertilization outcome between two pro-
tocols for luteal phase progesterone supplementation: one beginning on day
3 following retrieval and the other beginning on day 6 following retrieval.

Design: Prospective, randomized study.
Materials/Methods: 126 consecutive patients undergoing IVF at our in-

stitution between January and July 2000 were randomized to receive one of
two luteal phase progesterone supplementation protocols. All patients un-
derwent ovarian hyperstimulation using a luteal GnRH-agonist protocol, a
‘stop’ GnRH-agonist protocol, or a GnRH agonist microdose flare protocol,
depending on individual patient characteristics. Patients began using 200
mg micronized progesterone vaginally TID beginning the morning of either
day 3 following oocyte retrieval or beginning on day 6 following oocyte
retrieval. All patients continued progesterone supplementation daily until a
negative serum pregnancy test, or, if the patient became pregnant, until 10
weeks of gestation. Clinical pregnancy and implantation rates were com-
pared.

Results: All patients undergoing randomization received an embryo trans-
fer. There were no differences in patient age, BMI, oocytes retrieved, or
number of embryos transferred between the two groups. Those patients
beginning progesterone support on day 6 following retrieval had a signifi-
cantly lower pregnancy rate compared to those beginning on day 3 follow-
ing retrieval (44.8% vs. 61.0%, p� 0.05). This difference in pregnancy
rates was greater in those patients undergoing a luteal GnRH-agonist down-
regulation protocol (47.5% vs. 71.4%, day 6 vs. day 3, P� 0.03). Beginning
progesterone on day 6 also significantly decreased implantation rates in the
GnRH-agonist group (21.0% vs. 34.0%, day 6 vs. day 3, P� 0.02).

Conclusions: Pregnancy rates are significantly decreased by initiating
luteal phase supplementation later than day 3 following retrieval during IVF
cycles. Despite elevated progesterone levels at the time of embryo transfer,
progesterone supplementation should continue to be initiated at this time.
Efforts to simplify medication regimens or to decrease treatment costs by
decreasing the duration of progesterone supplementation should not be
undertaken.

ART: OVARIAN STIMULATION
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O-237

Pre-hCG intrafollicular vascularity and serial pre- and post-hCG
plasma VEGF in women at risk of the ovarian hyperstimulation syn-
drome. O. A. Oyesanya, P. Brenchley, N. Sattar, S. Campbell, J. Parsons,
W. P. Collins. Univ of Manchester, Manchester, United Kingdom; Univ of
London, London, United Kingdom.

Objective: To investigate the relationship between the degree of intrafol-
licular vascularity [as indicated by a derived follicular vascularity index
(FVI)] before the administration of hCG; pre- and post- hCG plasma (p)
VEGF levels; and the subsequent development of the ovarian hyperstimu-
lation syndrome (OHSS).
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Design: Longitudinal.
Materials/Methods: Women with 2 normal ovaries, undergoing IVF and

considered to be at an increased risk of OHSS because of the presence of�
20 follicles (n� 81) were investigated with pre-hCG U/S, colour Doppler
imaging (CDI) and serial pre- and post hCG pVEGF. Those with a past
history of ovarian disease (including PCO or PCOS) or surgery were
excluded. Colour Doppler blood flow imaging was performed with an
Acuson 128 XP10 computerised imaging system. A sandwich enzyme
immuno-assay (Quantikine™, ELISA) was used to assay free VEGF165.
Those who were admitted to hospital with the moderate or severe forms of
OHSS, but did not conceive [Group II; n� 9] were compared with matched
controls [Group I; n� 27]. The VEGF data was not normally distributed
and, therefore, required loge transformation. VEGF data are therefore pre-
sented as detransformed loge (geometric) means (95%CI). Simple 2-sample
t-test was used to compare (geometric) means and analysis of variance was
also performed with age, number of follicles; and embryos transferred as
co-variates.

Results: The peak systolic and time –averaged maximal velocity, pulsa-
tility index, resistance index and S/D ratio of intrafollicular blood flow and
pVEGF were similar (p0.05); but the degree of intrafollicular vascularity
(FVI) was higher before hCG in the OHSS group (0.38	 0.18 vs. 0.69	
0.12; p� 0.001). There was no statistically significant difference in pVEGF
between the two groups before hCG and oocyte recovery (OR) (p� 0.39
and 0.93 respectively). However, following the hCG trigger and oocyte
recovery; serial loge mean (95%CI) pVEGF (pg/ml) increased significantly
on the days of embryo transfer (DET) [10.00 (4.80,25.30) vs 67.50
(3.14,149.20); p� 0.01] and DET	4 [4.70 (1.90,17.20) vs. 186.10
(70.80,294.70); p� 0.001] respectively in the OHSS group. Analysis of
variance also confirmed that there was no significant increase from day of
hCG to OR (p� 0.76) but significant increases occurred in the OHSS group
on DET (p� 0.010) and DET	4 (p � 0.002) respectively.

Conclusions: These results demonstrate that despite higher pre-hCG
intrafollicular vascularity, the pVEGF levels are similar to controls before;
but increase significantly after hCG in the OHSS group. This may indicate
a pre-hCG paracrine effect; genetic differences in VEGF receptivity in the
OHSS group; or that other putative angiogenic modulators are involved in
the development of pre-hCG intrafollicular vascularity in OHSS.

Supported By: A research grant from Wellbeing, the research charity of
the Royal College of Obstetricians and Gynaecologists, UK (to OAO).
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O-238

Luteal E2 administration reduces size and improves homogeneity of
selectable follicles on cycle-day 3: bases for novel controlled ovarian
hyperstimulation (COH) concepts. R. Fanchin, L. Scho¨nauer, J. Cunha
Filho, I. Kadoch, P. Cohen-Bacrie, R. Frydman. Hoˆpital Antoine Béclère,
Clamart, France; Lab d’Eylau, Paris, France.

Objective: In the early follicular phase, selectable follicles show discrep-
ant sizes. This presumably results from the early onset of intercycle FSH
elevation during the late luteal phase, 2 to 3 days before menstruation
(Roseff et al. JCEM, 1989). Given that larger follicles are more sensitive to
FSH (Hillier, Hum Reprod, 1994), only a fraction of the selectable follicular
cohort will achieve concomitant maturation during COH. This phenomenon
offers plausible explanation for the reduced number of mature follicles
obtained in COH with short GnRH agonist and antagonist protocols as
compared to long GnRH agonist protocols (Albano et al., Hum Reprod,
2000). As luteal E2 administration effectively suppresses intercycle FSH
elevation (de Ziegler et al. Hum Reprod, 1999), we wanted to verify whether
administering E2 during the late luteal phase could reduce follicular devel-
opment and improve homogeneity of follicular sizes on day 3.

Design: Prospective, randomized, crossover study.
Materials/Methods: 14 women, aged 26-40 years, underwent hormonal-

follicular assessment on day 3 in 2 successive menstrual cycles. In control
cycles, serum FSH, E2, and inhibin B were measured and the selectable
follicular cohort was evaluated, with a 4-6.5 MHz vaginal ultrasound probe
equipped with a native harmonic system that improves image resolution. In
E2-pretreated cycles, women received micronized 17�-E2 (4 mg/day,
orally) from day 20 of the preceding cycle up to day 2 of the subsequent
cycle. Similar evaluation as in control cycles was performed on day 3.

Women randomly started the protocol by control or E2-pretreated cycles.
The magnitude of discrepancies in follicular sizes was assessed by the
Levene test for equality of variances and the ratio of SD/mean. Statistical
differences between both cycles were assessed with the Wilcoxon signed-
rank test.

Results: As shown in table (means� SD), E2 administration induced a
reduction in the size of selectable follicles and in ovarian volume as
compared to control cycles. Follicular size discrepancies were attenuated in
E2-pretreated as compared to control cycles as confirmed by the Levene test
(P� 0.0001) and SD/mean. As expected, in E2-pretreated cycles, serum
FSH and inhibin B levels were lower and E2 higher than in control cycles.

Effects of luteal E2 administration on hormones and follicles on day 3.

FSH
(mIU/mL)

E2
(pg/mL)

Inhibit B
(pg/mL)

Ovarian
volume
(mL)

No. of
follicles

Size of
follicles
(mm)

SD/mean
of sizes

E2-pretreatment 4.6� 1.7 116� 63 52� 31 4.6� 2.4 11.8� 5.4 3.5� 1.0 24%
Controls 7.7� 4.4 59� 28 79� 31 5.8� 2.4 11.2� 4.0 4.9� 2.1 41%
P �0.01 �0.005 �0.009 �0.01 NS �0.0009 �0.001

Conclusions: 1. Luteal E2 administration reduces size and improves
homogeneity of selectable follicles on day 3. 2. Alignment of follicular sizes
in the early follicular phase may improve COH outcome by fostering
synchronization of follicular development. 3. This approach may be partic-
ularly useful to increase the number of mature follicles in GnRH antagonist/
FSH/LH protocols. 4. These preliminary data spur us to conduct prospective
randomized investigation on the effectiveness of E2 pretreatment to im-
prove COH results.
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O-239

Circulating vascular endothelial growth factor (VEGF) levels in non-
human primates and women: species differences and relevance to
ovarian hyperstimulation syndrome. T. A. Molskness, P. E. Patton, J. C.
Martinez-Chequer, B. N. Klementiev, R. L. Stouffer. Oregon Regional
Primate Research Ctr, Oregon Health Science Univ, Beaverton, OR; Oregon
Health Science Univ, Portland, OR.

Objective: To evaluate the patterns and levels of VEGF in the natural
cycle and during CG exposure simulating early pregnancy in natural and
controlled ovarian stimulation (COS) cycles in a nonhuman primate, and to
compare VEGF levels in COS cycles to those in woman.

Design: Prospective observational study.
Materials/Methods: Female rhesus monkeys exhibiting regular menstrual

cycles received either no treatment or recombinant (r) human gonadotropins
(Ares Advanced Technologies, Inc) in one of two protocols (IACUC ap-
proved). In protocol 1, animals received increasing doses of r-hCG (15–360
IU, bid, for 6 days) beginning on day 9 of the luteal phase to simulate early
pregnancy. In protocol 2, monkeys received r-hFSH (30 IU, tid, 6 days)
followed by r-hFSH/r-hLH (30 IU/30 IU, tid, for 2-3 days) beginning at
menses to develop multiple preovulatory follicles. The next day, an ovula-
tory dose of r-hCG (1000 IU) was administered and follicle aspiration
performed 27 hours later. Nine days after the hCG bolus, these monkeys
also received increasing doses of r-hCG to simulate early pregnancy as
described in protocol 1. Daily serum samples were analyzed for estradiol (E;
Elecsys 2010), progesterone (P; Elecsys 2010), and free VEGF (Quantikine
VEGF ELISA, R&D Systems; validated for macaque, which is identical to
human, VEGF using follicular fluid samples). Serum samples were also
obtained from women at high risk for OHSS (n� 11) during COS cycles
using recombinant gonadotropins for ART-ET protocols (approved by
OHSU IRB) and analyzed for E, P and VEGF. Results expressed as mean�
S.E.M. Significant differences were determined by t-statistics.

Results: During natural cycles, monkeys (n� 8) exhibited typical pat-
terns of circulating E and P; E levels peaked in the late follicular phase at
551 � 78 pg/ml, whereas P peaked in midluteal phase at 4.4� 2.2 ng/ml.
CG administration in natural cycles increased P to 12.9� 1.3 ng/ml (n�
4; p � 0.05). During COS cycles (n� 5), E levels at late follicular phase
(1582 � 647 pg/ml) and P at midluteal phase (28� 11 ng/ml) or in
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simulated early pregnancy (54� 21 ng/ml) were further elevated (p�
0.05); 22 � 4 oocytes were collected from large follicles at midcycle.
Nevertheless, serum concentrations of free VEGF were nondetectable
(�Ü32 pg/ml) throughout the menstrual cycle as well as before and after
CG exposure in natural and COS cycles. In contrast, VEGF was easily
detected in women throughout COS cycles; 2-3 days after the ovulatory
hCG bolus, VEGF levels averaged 271� 42.4 pg/ml. Post-hCG VEGF
values did not decline to nondetectable until the time of the luteal-placental
shift in pregnancy.

Conclusions: Ovarian overproduction of VEGF, particularly in response
to the ovulatory bolus of hCG or endogenous secretion of CG in early
pregnancy, may be a causative factor in the development of ovarian hyper-
stimulation syndrome (OHSS) in women during ART protocols. The current
results indicate that circulating levels of VEGF and possibly luteal secretion
of VEGF during COS cycles in rhesus macaques are low compared to those
in women. The low level of endogenous VEGF, combined with the lack of
OHSS symptoms, suggest that this macaque could serve as a model for
examining the ability of administered VEGF to cause OHSS in natural and
COS cycles.

Supported By: SCCPRR HD18185, RR00163 and Fogarty Fellowship
TWO00668.
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2:45 P.M.

O-240

Comparing the effects of fixed-dose, step-down, and low dose step-up
regimens of rFSH on endometrial receptivity in PCOS patients. O.
Taskin, G. Akkoyunlu, R. Demir, S. Sadik, A. Onoglu, J. M. Wheeler. Ctr
for Women’s Health&Research/Akdeniz Univ, Houston/Antalya, TX; Ak-
deniz Univ, Antalya, Turkey; SSK Tepecik, Izmir, Turkey; SSK tepecik,
Izmor, Turkey; Ctr for Women’s Health & Research, Houston.

Objective: To compare the effects of three protocols (Fixed-dose, Step-
down, and Low dose/step-up) of rFSH on endometrial receptivity using
immunohistochemical criteria of epithelial integrin expression in PCOS
patients.

Design: Prospective randomized clinical study.
Materials/Methods: Infertile PCOS women who were randomized to

Fixed-dose (n:8), Step-down (n:7), and Low dose/step-up(n:9) regimens of
rFSH(follitropin beta). Endometrial biopsy was obtained 3 days after oocyte
retrieval. Immunohistochemical staining intensity and distribution
(HSCORE) of�v�3 subunit integrins and traditional histologic endometrial
dating were compared.

Results: There were no significant differences among the groups with
respect to baseline characteristics. Although the Low dose/step-up protocol
produced better folliculogenesis, the changes in endometrial receptivity as
determined by integrin positivity and HSCORE were similar between the
groups. Twenty of the 24 endometrial samples were in phase histologically,
distributed similarly through the 3 patient groups. Integrin�v�3 expression
was not predicted by in-phase histology, with integrin staining low in all
three groups (p� .25). Just as presence of integrin was not associated with
in-phase histology, neither was intensity of integrin staining as measured by
the mean HSCORE (p� 0.67).

Conclusions: Although the Low dose/step-up protocol was superior in
follicular recruitment in PCOS, endometrial receptivity was not similarly
enhanced, and could explain the observation of high miscarriage rates in
PCOS patients who conceive. Current studies are underway to further
evaluate the role of endometrial receptivity in PCOS patients undergoing
various ovarian stimulation protocols.

Supported By: Center for Women’s Health & Research.
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O-241

Beneficial effects of residual LH levels after GnRH agonist on ovarian
response to rFSH, embryo quality, and IVF-ET outcome. R. Fanchin, L.
Schönauer, C. Righini, F. Olivennes, J. Taieb, R. Frydman. Hoˆpital Antoine
Béclère, Clamart, France.

Objective: By the mid-follicular phase of the menstrual cycle, progressive
LH secretion parallels the acquisition of LH receptors by the granulosa
cells, a phenomenon that may assist final oocyte-follicular maturation and
ovulation. In COH, GnRH agonist pretreatment often leads to extensive
suppression of endogenous LH activity. By definition, defective LH activity
is not subsequently compensated by FSH-only recombinant preparations
and such an unbalanced endocrine milieu may alter oocyte-follicular qual-
ity. Yet, previous studies addressing this issue have led to divergent con-
clusions (Scott Sills et al., Hum Reprod, 1999; Fleming et al., Hum Reprod,
1998). Hence, to clarify this point, we assessed possible differences in
ovarian response to COH, embryology data, and IVF-ET outcome in women
having consistently low or high residual LH levels after pretreatment with
GnRH agonist.

Design: Prospective, cohort study.
Materials/Methods: 229 women, aged 24-43 years, undergoing 261

GnRH-a/rFSH/hCG cycles for IVF-ET were studied. Leuprolide acetate
(0.5 mg/day, S.C.) was initiated on day 21 of the cycle preceding COH and
rFSH (225 IU/day, S.C.) was started on day 3 of the subsequent cycle. Both
hormones were continued up to hCG administration. To attenuate as far as
possible the confounding effect of LH pulsatility on our analysis, serum LH
levels were considered simultaneously on days 6 and 9 of rFSH adminis-
tration. Cycles were then sorted into 3 groups: consistently low LH (�2
mIU/mL on days 6 and 9; n� 95), consistently high LH (2 mIU/mL on days
6 and 9; n� 77), and a mixed group in which LH exceeded 2 mIU/mL on
days 6 or 9 (remaining cases, n� 89). Good embryo quality was determined
by uniform blastomeres, no ooplasmic granularity, and fragmentation
�10%.

Results: Patients were similar in regard to ages and ovarian reserve in the
3 groups. Results of the mixed group were in between the two opposite
groups (not displayed). As shown (means� SE), rFSH treatment course
lasted shorter, led to higher E2 levels, more oocytes and available embryos,
with a higher prevalence of good quality embryos, in the high LH as
compared to the low LH group. In line with this, IVF-ET outcome was
improved in the high LH group.

Day of
hCG

Peak E2
levels

(pg/mL)
Total

oocytes
Available
embryos

Low LH 11.5� 0.2 1,879� 81 8.1� 0.4 4.3� 0.3
High LH 10.7� 0.2 2,400� 98 9.5� 0.5 5.6� 0.4
P �0.0004 �0.0001 �0.03 �0.004

Good quality
embryos

Transf.
embryos PRs/cycle

Ongoing
PRs/cycle

Implant.
rates

Low LH 30% 2.5� 0.5 20% 12% 8%
High LH 51% 2.6� 0.1 34% 27% 17%
P �0.0003 NS �0.03 �0.01 �0.002

Conclusions: 1. The shorter rFSH treatment course in the high LH group
indicates that LH may accelerate the pace of follicular development. 2. The
larger number of oocytes and good quality embryos and the improved
IVF-ET outcome in the high LH group indicate that sufficient residual LH
levels are required to achieve adequate oocyte-follicular maturation and
embryo quality in COH. 3. Our results prompt to verify whether additional
LH activity administered to a selected subset of women, who present
profoundly suppressed peripheral LH levels by GnRH agonists (and possi-
bly by GnRH antagonists), might improve their ovarian responsiveness to
COH and IVF-ET outcome.

Wednesday, October 24, 2001
3:45 P.M.

O-242

Follicular dynamics and ovarian stimulation influence meiotic spindle
integrity during human IVF. D. Frankfurter, W. Wang, R. Oldenbourg,
L. Meng, R. Hackett, D. L. Keefe. Women & Infants Hosp, Brown Univ
Sch of Medicine, Providence, RI; Marine Biology Lab, Woods Hole, MA.

Objective: IVF cycle management relies on follicular dynamics, yet their
effects on egg and embryo development remain unclear. As spindle integrity
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affects oocyte ploidy and oocyte ploidy affects egg and embryo compe-
tence, we use digital polarized light microscopy (polscope) to non-inva-
sively view meiotic spindles. The polscope images the inherent optical
birefringence of microtubules. Previously, we showed that spindle integrity
predicts fertilization and blastulation (Fertil Steril 2001). Now, we report
the effects of cycle specific factors on spindles from human metaphase II
(MII) oocytes imaged prior to ICSI.

Design: Retrospective cohort study at a university-based IVF center.
Materials/Methods: After retrieval, cumulus oocyte complexes were cul-

tured for 5-6 hours in P1 medium with 6% synthetic serum substitute.
Cumulus cells were removed for ICSI by pipetting in modified HTF con-
taining 80 IU/ml hyaluronidase. For imaging, oocytes sat in drops of
modified HTF under warm paraffin oil in a Bioptechs Delta T.C.O. Culture
Dish at 37°C with stage and objective heaters. Oocytes were examined
under a Zeiss Axiovert with a Neofluar 40� strainfree objective and LC
Polscope optics and controller (CRI, Woburn, Mass) with a computerized
image analysis system (Metamorph, Universal Imaging, PA). Digital im-
ages were stored for analysis.

Results: From 11/26/99-6/23/00, 183 fresh, non-donor, ICSI cycles led to
retrieval of 2544 oocytes, of which, 2025 were at MII and imaged with the
polscope. In 46 cycles�70% of MII oocytes had spindles. In 62 cycles,
70-90% of MII oocytes had spindles and in 75 cycles�90% of MII oocytes
had spindles. Peak estradiol (PE2) levels were higher in cycles with 70-90%
spindle-positive oocytes (SPOS) compared to cycles with� 70% or�90%
SPOS (2301 pg/ml vs 1843 pg/ml and 1890 pg/ml respectively; p� 0.016).
Length of stimulation was less in cycles with 70-90% SPOS compared to
cycles with� 70% SPOS (9.7 vs 10.6 days respectively; p� 0.003). Cycles
with 70-90% SPOS had a greater percentage of MII oocytes than cycles
with � 70% SPOS (85.7% vs 77%; p� 0.013). More follicles� 16 mm
were observed in cycles with 70-90% SPOS than cycles with�70% SPOS
(7.2 vs 5.7; p� 0.03). GnRH flare cycles were 2.3� more likely to have
�70% MII SPOS than late luteal phase GnRH down regulation cycles
(RR� 2.33 95% CI: 1.23-4.41; p� 0.01). Neither mean age nor basal FSH
levels differed among groups.

Conclusions: Spindles tether the metaphase chromosomes and ensure
their segregation at fertilization, and thus affect egg and embryo ploidy.
Non-invasive imaging of meiotic spindles during IVF showed that stimu-
lation and follicular dynamic factors associated with favorable IVF outcome
i.e. PE2, number of lead follicles and late luteal GnRHa down regulation,
affect spindle integrity. These results suggest that the polscope may help
assess the impact of ovarian stimulation on developing oocytes and there-
fore help fine tuning IVF cycle management.

Wednesday, October 24, 2001
4:00 P.M.

O-243

Ovarian stimulation for in vitro fertilization (IVF): a prospective ran-
domized comparison of recombinant FSH alone or in combination with
human menopausal gonadotropins. Z. A. Nassar, Z. Massad, G. Abdo,
M. H. Fakih. IVF Michigan, Rochester Hills, MI.

Objective: To compare the reproductive outcome in patients undergoing
controlled ovarian hyperstimulation for IVF with recombinant FSH (r-FSH)
alone or in combination with human menopausal gonadotropin (HMG) after
pituitary desensitization with long acting depot GnRH agonist.

Design: Prospective controlled trial.
Materials/Methods: From January 2000 to October 2000, a total of 121

patients undergoing IVF cycles were recruited. Patients less than 36 years
with infertility secondary to male factor (42.2%), ovulatory dysfunction
(14.9%), endometriosis (14.9%) or unexplained (13.2%) were included.
They were randomized into 2 groups: Group 1 (n� 61 patients) received a
starting dose of 4 ampules/day of r-FSH. Group 2 (n� 60) received a
starting dose of 2 ampules of r-FSH combined with 2 ampules of HMG
daily. Dosage was adjusted according to patient’s response to stimulation.
Women with azospermic partners, polycystic ovary syndrome, body mass
index 35, severe endometriosis, poor response in previous cycles, more than
2 IVF failures and history of ovarian hyperstimulation syndrome were
excluded. Downregulation was achieved with the depot form of Leuprolide
acetate 1.25 mg in the late luteal phase. Statistical analysis was done with
analysis of variance or Fischer Exact test as indicated with p� 0.05
considered statistically significant.

Results: Mean female age was 31.3� 2.8 in group 1 (r-FSH) vs 30.9�
3.6 in group 2 (r-FSH	 HMG) (p 0.05), days of stimulation 9.3� 1.9 vs
9.9 � 1.7 (p 0.05), total ampules used 36.1� 10.9 vs 41.9� 13.9 (p�
0.02), LH day of HCG administration 1.9� 1.5 vs 1.2� 1.1 (p 0.05), peak
estradiol level 2283.7� 1108.1 vs 2054.0� 724.1 (p 0.05), total eggs
retrieved 18.6� 9.9 vs 14.1� 7.5 (p � 0.01), number of embryos
transferred 3.9� 1.0 vs 3.6� 1.0 (p 0.05) in the 2 groups respectively. A
total of 121 embryo transfer cycles were done (0% cancellation rate).
Outcome of IVF in the 2 groups is shown in Table 1:

Table 1. Outcome of IVF using 2 protocols for controlled ovarian hyper-
stimulation.

r-FSH
(n � 61)

r-FSH 	 HMG
(n � 60)

Fertilization rate* 80.5 83.2
Implantation rate* 17.7 13.4
Clinical pregnancy rate per

embryo transfer*
50.8 46.7

Ongoing pregnancy rate per
embryo transfer*

45.9 43.4

* Results are reported in percentages. P� 0.05 (not statistically significant)
in all parameters compared.

Conclusions: In patients less than 36 years of age, following downregu-
lation with depot leuprolide acetate, less ampules were required and more
eggs retrieved with the use of r-FSH for ovarian hyperstimulation compared
to the combined regimen. However, similar fertilization, implantation and
pregnancy rates were achieved. Adding LH to the stimulation protocol does
not seem to improve the reproductive outcome.

Supported By: IVF Michigan, Michigan State University.

Wednesday, October 24, 2001
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O-244

Controlled ovulation of the dominant follicle: a model for examining
periovulatory events in the natural menstrual cycle. K. A. Young, C. L.
Chaffin, T. A. Molskness, R. L. Stouffer. Div of Reproductive Science,
Oregon Regional Primate Research Ctr, Oregon Health Science Univ,
Beaverton, OR; Medical Coll of Georgia, Dept of Physiology, Augusta, GA.

Objective: To develop a method controlling the timing of periovulatory
events in the single dominant follicle during the spontaneous menstrual
cycle. This model would complement existing protocols where periovula-
tory events are controlled in multiple follicles during ovarian stimulation
cycles.

Design: A prospective laboratory investigation (ORPRC IACUC ap-
proved) of the ovarian response in female rhesus monkeys after adminis-
tration of GnRH antagonist and exogenous gonadotropins (Ares Advanced
Technologies, Inc) during the late follicular phase of the menstrual cycle.

Materials/Methods: Blood samples were obtained daily from 15 adult
monkeys during the natural menstrual cycle. Serum samples were assayed
for estradiol (E) and progesterone (P) using the Elecsys 2010 system; the
treatment protocol was initiated when E concentrations reached 60-387
pg/ml. Treatment consisted of 4 sets of injections over 2 days. On Day 1 of
treatment, Antide (3 mg/kg), r-hFSH and r-hLH (30 IU) were administered
at 0800 h; gonadotropins alone were administered at 1600 h. On Day 2,
gonadotropins and� Antide (0.5 mg/kg) were administered at 0800 h, and
a final injection of either FSH	 LH or an ovulatory bolus of 1000 IU r-hCG
was administered at 1600 h. Seventy-two hours later, the ovaries were
viewed by laparoscopy for evidence of follicle rupture (raised stigmata).
Subsequently, serum levels of bioactive LH were assayed using a mouse
Leydig cell bioassay; levels of�150 ng/ml were considered indicative of an
LH surge.

Results: When treatment was initiated at E concentrations of� 120 pg/ml
(mean serum levels� 152 � 10 pg/ml), 4 of 7 females experienced a
spontaneous LH surge (459� 178 ng/ml). Likewise, ovulation occurred in
3 of 5 females in this group without administration of an ovulatory hCG
bolus. Normal luteal phases occurred in 6 of 7 females in this group, with
peak concentrations of P averaging 10.3� 2.8 ng/ml. In contrast, when
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treatment was initiated at E concentrations of� 120 pg/ml (100� 7 pg/ml),
5 of 6 animals did not exhibit a normal preovulatory LH surge (65� 25
ng/ml). The LH surge observed in the remaining female in this group (341
ng/ml) occurred after the treatment protocol had ended. Similarly, timely
ovulation did not occur in any animals in the absence of an ovulatory hCG
bolus. A functional luteal phase was also absent in these females; peak P
concentrations averaged 1.3� 0.5 ng/ml. However, when a bolus of hCG
was administered to females started at� 120 pg/ml E, all ovulated and had
peak concentrations of P averaging 3.9� 2.3 ng/ml. When treatment was
initiated at E concentrations of�70 pg/ml (n � 1), one grossly atretic
follicle was observed at laparoscopy.

Conclusions: Acute control over the naturally selected dominant follicle
appears to be possible within a narrow window during the late follicular
phase of the menstrual cycle. At estradiol concentrations of 90–120 pg/ml,
suppressing GnRH action while administering gonadotropins maintains the
dominant follicle. Treatment during this window prevented both the spon-
taneous LH surge and ovulation, while allowing initiation of periovulatory
events by administration of an hCG bolus. This method offers a potential
model to facilitate investigation of temporal events during the periovulatory
interval of the natural menstrual cycle.

Supported By: NIH NICHD HD20869, SCCPRR HD18185, and NCRR
HD00163.
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O-245

Triggering ovulation with leuprolide acetate (LA) instead of human
chorionic gonadotropin (hCG) after the use of ganirelix for in vitro
fertilization-embryo transfer (IVF-ET) does not compromise cycle out-
come and may prevent ovarian hyperstimulation syndrome. N. J.
Bracero, M. W. Jurema, M. N. Posada, J. G. Whelan, J. E. Garcia, N. P.
Vlahos. Johns Hopkins Univ Sch of Medicine, Baltimore, MD.

Objective: To evaluate the role of triggering ovulation with a gonadotro-
pin releasing hormone (GnRH) agonist instead of hCG in an IVF protocol
using a GnRH antagonist in women at risk for OHSS.

Design: Retrospective cohort study.
Materials/Methods: Nineteen patients underwent controlled ovarian hy-

perstimulation for IVF-ET with follicular stimulating hormone (FSH) and
human menopausal gonadotropins (hMG). Ganirelix (0.25 mg SQ qd) was
started when a leading follicle�14 mm mean diameter was identified, or
when serum luteinizing hormone (LH) reached 10 mIU/ml. Patients were
considered at risk for OHSS if they had a serum estradiol (E2)�3,000
pg/ml, or 20 or more follicles�15 mm mean diameter at the time of
ovulation triggering. Group A consisted of 8 patients who received two
doses of LA, 1 mg SQ, 12 hours (h) apart, followed by oocyte retrieval 36 h
after the first LA dose. Group B consisted of 11 women, who received
10,000 IU of hCG IM, followed by oocyte retrieval 36 h later. Transcervical
ET were performed 72 h post-retrieval. Luteal phase was supplemented with
micronized progesterone (P4), 200 mg qid vaginally. Groups A and B were
compared for age, day 2 serum FSH, serum E2 response, number and
quality of oocytes retrieved, number of fertilized oocytes and embryos
transferred, clinical pregnancies, embryo implantation rates and incidence
of OHSS. Results were reported as means� standard error. Unpaired t-test
and Fisher’s exact test were used for statistical analysis.

Results: There were no statistically significant differences between
groups A and B in age (33.1� 1.0 vs. 32.7� 1.6), day 2 FSH (6.4� 0.6
vs. 5.7� 0.4 mIU/ml), E2 on the day of ovulation triggering (3,476� 417.6
vs. 3,344� 228.1 pg/ml), number of oocytes retrieved (21.4� 4.4 vs.
19.3 � 1.6), number of mature oocytes retrieved (19.0� 4.1 vs. 15.3�
1.7), number of fertilized oocytes (16.4� 3.9 vs.10.6� 1.6), number of
embryos transferred (3.0� 0.3 vs. 2.9� 0.4), clinical pregnancies (2 single
pregnancies in each group), or embryo implantation rates (8.3% vs. 6.3%)
(p 0.05). None of the patients in group A had signs or symptoms of OHSS,
whereas 2 patients in group B developed abdominal distention, nausea and
vomiting (mild OHSS) (18%) (p 0.05). In addition, serum LH, FSH and P4
in response to LA were measured in group A. Mean LH 12 h and 20 h after
the first LA dose were 67.6� 10.2 mIU/ml and 22.6� 4.3 mIU/ml. Mean
FSH 12 h and 20 h after the first LA dose were 38.4� 8.8 mIU/ml and
13.3 � 3.0 mIU/ml. Mean P4 12 h and 20 h after the first LA dose were

10.7 � 1.7 ng/ml and 14.6� 3.8 ng/ml. These hormonal profiles are
consistent with a surge in FSH and LH and ovulation.

Conclusions: 1) GnRH agonists may be used to trigger ovulation in an
IVF protocol that incorporates GnRH antagonists without compromising the
quantity or quality of oocytes retrieved. 2) A surge in FSH and LH after the
use of ganirelix and LA may mimic more closely the physiologic events of
natural ovulation. 3) Triggering ovulation with LA instead of hCG after the
use of ganirelix may prevent OHSS, however due to the limited power of
this study we were not able to show a statistically significant difference. 4)
Since OHSS seems to be prevented, ET could be safely performed after
triggering ovulation with LA. This is the first report of clinical pregnancies
resulting from IVF-ET cycles in which ovulation was triggered with LA
after the use of ganirelix for premature LH surge suppression.

Supported By: Johns Hopkins University School of Medicine.
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O-246

Increased follicular vascular endothelial growth factor (VEGF) as
paracrine reaction to hostile follicular environment in profound GnRH
agonist suppression in ART. F. Coppola, B. Ferrari, L. Barusi, E. Poti, M.
Lanna. Dept of Gynecology and Obstetrics, Univ of Parma, Parma, Italy.

Objective: To verify whether profound GnRH agonist suppression inter-
feres with the follicular environment in normo-gonadotropic women in
ART.

Design: Prospective study.
Materials/Methods: We studied 131 women subjected to controlled ovar-

ian hyperstimulation (COH) for ART. From this group we randomly se-
lected 73 women with the following specification: age limit� 40 years,
regular menstrual cycle, basal FSH� 10 IU/L in the third day of the cycle.
These patients were treated with long protocol: down regulation with daily
GnRh analogues (triptorelin 0,1 mg) for 14–20 days beginning from the mid
luteal phase of the previous cycle; COH with recombinant FSH 225 UI/die
sc. The case histories were divided in two groups according to the endog-
enous LH concentration in the sixth day of stimulation (Group 1 with
LH � 0.5; Basal FSH 5.8� 3.8; Group 2 with LH� 0.5; Basal FSH 5.0�
4.1). COH, in vitro fertilization (IVF) and reproductive outcome data are
reported in Table 1. Oestradiol (E2), Androstenedione (A), E2/A, IGF1,
VEGF and Leptin were measured in follicular fluid (Table 2).

Results: The implantation rate was reduced significantly in the LH
profoundly suppressed group (4.6 vs 14.1%, p� 0.05). No significant
variation was found in both group either for serum E2 and for IVF data and
follicular paracrine and endocrine data (E2, A, E2/A, IGF1, leptin) except
for follicular LH significantly low in the first group (1,17� 0,62 vs 1,73�
1,11) and VEGF that was significantly higher in the first group (2110�
986.6 versus 1566� 578.1 pg/ml). Serum LH concentration were also
negatively correlated with follicular fluid VEGF concentration (r� 0.380,
p � 0.001). Apart from the endogenous LH concentration, VEGF was
significantly (p� 0.05) lower in the pregnants group (1403� 571 pg/ml)
than in the non-pregnants group (1835� 803 pg/ml).

COH, IVF reproductive and follicular fluid data.

LH � 0.5 LH 0.5–3 T test

No. of patient 26 47 ns
Age 34.6� 4.8 32.2� 3.6 ns
E2 day of HCG (pg/ml) 1655� 645 163� 521 ns
rFSH UI/patient 2665 2298 ns
Oocytes/patient 7.3 7.5 ns
Clivage % 38 40.8 ns
No. of total embryos 72 (33%) 145 (67%) ns
Embryos transferred/patient 2.7 3.08 ns
No. of pregnancies 3 (11.5%) 11 (23.4%) ns
Implantation rate 4.6% 14.1% p� 0.05
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Serum LH UI/L LH � 0.5 LH 0.5–3 T test

No. of patient Follicular fluid mean (s.d.) mean (s.d.) ns
Age LH (mlU/ml) 1.17 (0.62) 1.73 (1.11) ns
E2 day of hCG

(pg/ml)
E2 (ng/ml) 638 (371) 605 (273) ns

rFSH UI/patient VEGF (pg/ml) 2110 (986) 1566 (578.1) p� 0.05
Oocytes/patient E2/D4A 6.19 (3.4) 5.78 (2.82) ns
Clivage % IGF-1 (ng/ml) 81.3 (28.4) 69.13 (21.2) ns
No. of total

embryos
D4A (ng/ml) 107.8 (39.7) 118.2 (69.2) ns

Embryos
transferred/
patient

LEPTIN (ng/ml) 22.3 (19.07) 19.44 (13.89) ns

No. of
pregnancies

Implantation
rate

Conclusions: This study shows that the increased follicular VEGF is a
paracrine reaction to hostile follicular environment induced by to the pro-
found LH suppression. We hypothesize, according to Barroso G, et al.
(Fertil Steril 1999;72:102–16), that the increment of this vasoactive protein
is related to reduced perifollicolar blood flow with relative hypoxia, then
with abnormal oocyte’s cromosomal organization, suboptimal embryo de-
velopment and low implantation rate.

CLINICAL FEMALE INFERTILITY AND GYNECOLOGY

Wednesday, October 24, 2001
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O-247

Fertility in society—quantitation and evaluation of perceptions about
fertility and infertility within the general population. P. Madsen, R. T.
Scott. American Infertility Assoc, New York, NY; Reproductive Medicine
Assoc of New Jersey, Morristown, NJ.

Objective: To examine the fund of knowledge which the general popu-
lation has about their fertility and various risk factors related to the devel-
opment of infertility.

Design: Prospective collection of data from a multiple choice survey
presented via the internet through the health section of the iVillage web site.

Materials/Methods: The questionnaires were completed electronically
through the web site and submitted to a centralized database. Only data
specific to the survey were provided to the investigators. The survey
consisted of 2 parts and asked simple questions. There were 6 demographic
questions covering age, marital status, educational status, prior pregnancies,
prior deliveries, and any history of infertility. There were then 15 questions
evaluating the definition and prevalence of infertility, gender issues, age
related changes in the prevalence of infertility, and the impact of contra-
ceptive choices on subsequent fertility.

Results: 12,382 individuals submitted survey results. The overall fund of
knowledge of the individuals responding was good with 46.1% of questions
answered correctly (85,229 correct out of 184,702 received). Some signif-
icant areas of misinformation were identified. 28% responded that the risk
for infertility was 1 in 50 or less. 88% overestimated that age at which a
woman’s fertility begins declining—indicating a lack of appreciation of the
age related changes in fertility. 48% felt that overall health was a good
indicator of their infertility. 63% incorrectly answered that the probability of
being infertile is higher today than 35 years ago after controlling for the age
of the female partner. 42% answered that couples should not be considered
infertile until attempting for 30 months or longer. Women aged 40-44 were
best informed while those younger and older did less well. Overall results
were not impacted by marital or educational status after controlling for age,
although differences were found for individual questions. Women were
significantly better informed about contraceptive issues than those relating
to infertility. Interestingly, 91% were aware that IUD use might pose
theoretical risks to their fertility indicating a level of awareness which may
be attained.

Conclusions: These data demonstrate that women are aware of the in-
creased prevalence of infertility, but still have significant misconceptions
regarding the natural history of fertility and risks for clinical infertility.

Further efforts by clinicians, professional organizations, and advocacy
groups are needed to improve awareness of these issues so that couples may
make the most informed decisions regarding their family planning.

Supported By: Organon Pharmaceutical Company, West Orange, New
Jersey; iVillage.com, New York, New York.

Wednesday, October 24, 2001
2:15 P.M.

O-248

Increased pregnancy rates with metformin and clomiphene citrate in
non-obese patients with polycystic ovary syndrome: prospective ran-
domized study. I. Singh, M. A. Bedaiwy, A. Hatwal, A. Kumar, A.
Agarwal. Surya Medi-Tech Hosp and Research Ctr, Varanasi, India; The
Cleveland Clinic Foundation, Cleveland, OH.

Objective: Metformin is an insulin-sensitizing agent which has proved to
be effective in counteracting hyperinsulinaemia in obese patients with
polycystic ovary syndrome (PCOS). However, the effect of this drug has not
been studied in non-obese, hyperinsulinaemic PCOS patients. The objec-
tives of this study were to investigate the benefit of using metformin and
clomiphene citrate (CC) concomitantly as a starting regimen for non-obese
patients with PCOS, and to determine whether this regimen results in an
increased pregnancy rate compared to CC alone.

Design: Prospective randomized study in a private practice.
Materials/Methods: One hundred non-obese (BMI�25 Kg/m2) women

who were 18-35 years of age with PCOS were included. PCOS diagnosis
was confirmed by a history of oligohypomenorrhea and/or anovulation,
ultrasonographic appearance and reversed LH/FSH ratio�2. All patients
had received no medications for at least 3 months prior to recruitment.
Blood samples were obtained in the early follicular phase of the cycle for all
patients. FSH, LH, TSH, prolactin and estrogen were assayed using com-
mercially available kits. Patients were randomized for either CC 50 mg/day
from day 3 to day 7 of the cycle and metformin 1000 mg/daily (group I) or
CC 50 mg/day from day 3 to day 7 of the cycle (group II). Mean age of the
patients in group I was 25.63� 3.92 and 28.18� 4.77 for group II. Patients
were followed up for at least 4 months.

Results: Patients in both groups were comparable regarding pretreatment
LH, FSH, TSH, prolactin and estradiol levels. All patients were euthyroid
and euprolactinaemic. Fifty nine percent (31/53) of patients in group I
conceived within 4 months of treatment compared to 8% (4/47) in group II
(p � 0.001).

Conclusions: We report for the first time a significantly higher rate of
pregnancy in non-obese anovulatory PCOS patients on metformin and CC
than CC alone. We recommend the use of this regimen as a starting
treatment in these patients.

Wednesday, October 24, 2001
2:30 P.M.

O-249

Single dose administration of the aromatase inhibitor, letrozole: a
simple and convenient effective method of ovulation induction. M. F.
Mitwally, R. F. Casper. Samuel Lunenfeld Research Institute, Mount Sinai
Hosp, Reproductive Science Div, Dept of Obstetrics and Gynecology, Univ
of Toronto, Toronto, ON, Canada.

Objective: It has been reported that aromatase inhibition is successful in
ovulation induction in anovulatory women with polycystic ovary syndrome
(PCOS) and augmenting ovulation in ovulatory women with unexplained
infertility. The aromatase inhibitor, letrozole has been used for this purpose
in a dose of 2.5 mg/day on day 3 to 7 of the menstrual cycle. We studied the
possible use of letrozole as a single dose administration to stimulate follic-
ular development.

Design: Observational study with historical control.
Materials/Methods: Seven infertile patients (3 with PCOS and 4 with

unexplained infertility) undergoing ovarian stimulation and cycle monitor-
ing for intrauterine insemination, have received letrozole as a single 20 mg
dose on day 3 of the menstrual cycle in 9 treatment cycles. HCG 10.000 IU
was given to trigger ovulation. Follicular development was monitored by
transvaginal ultrasound and hormonal assays of estrogen and LH. Various
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parameters of the single dose treatment cycles have been compared with a
historical control group which included one hundred and five-treatment
cycles in which letrozole was administered in a dose of 2.5/day, from day
3 to 7 of the menstrual cycle.

Results: Ovulation occurred in 8 out of the 9 single-dose treatment cycles
and pregnancy was achieved in one patient. In the historical control group
(33 PCOS patients underwent 42 treatment cycles and 51 patients with
unexplained infertility underwent 63 cycles), ovulation rate was 83.7% in
the PCOS group and pregnancy rate was 13.3% (14% in the PCOS group
and 12.7% in the unexplained infertility group) There was no significant
difference in the various characteristics of the single dose treatment cycles
from the 5-day treatment cycles of letrozole.

Various parameters of letrozole single-dose and 5-days dose treatment
cycles.

Letrozole
single-dose

cycle

Letrozole
5 days
cycles

Day of hCG administration 12.9 (2.9) 13.2 (2.5)
Endometrial thickness on hCG day (cm) 0.9 (0.11) 0.9 (0.2)
Follicles �1.5 cm 2.29 (1.3) 1.9 (.96)
Estradiol on hCG day (pmol/L) 831 (359) 919 (782)
Estradiol/mature follicle (pmol/L) 390 (74) 462 (257)
LH (IU/L) 19.1 (12.7) 18.2 (16.2)

Data are expressed as Mean� (SD) P value was insignificant for all cycle
parameters.

Conclusions: The aromatase inhibitor letrozole has been shown to be
effective in stimulating ovarian follicular development. This is believed to
be due to decreasing estrogen synthesis without having a direct anti-
estrogenic effect, which leads to release of the estrogenic negative feedback
on the pituitary and/or hypothalamus resulting in an increase in gonadotro-
pin secretion. Administering letrozole as a single dose on day three of the
menstrual cycle has the advantage of allowing rapid clearance of the
letrozole from the body due to its short half-life (around two days). This will
lead to lower negligible levels of letrozole in the body around the ovulation
and early embryogenesis period. Beside the increased safety of the single
dose administration, it is more convenient and in addition, there is a
decreased cost of medication preparation. Further research is running to
compare between various single administration doses of letrozole for dif-
ferent indications of ovarian stimulation.

Wednesday, October 24, 2001
2:45 P.M.

O-250

The cyclooxygenase (COX)-2 specific inhibitor valdecoxib effectively
treats primary dysmenorrhea. S. Torri, M. E. Kuss, S. C. Talwalker, S.
Daniels, M. C. Snabes. Pharmacia, Skokie, IL; Scirex Corp, Austin, TX.

Objective: To test the hypothesis that valdecoxib is effective in the
treatment of primary dysmenorrhea.

Design: Randomized, double-blind, placebo-controlled, four period, four
sequence study of the efficacy of valdecoxib (20 mg or 40 mg), naproxen
sodium (550 mg) or placebo in patients with moderate/severe menstrual pain.

Materials/Methods: Pain intensity difference at scheduled intervals over
12 hr following the initial dose, and Time Weighted Sums of Pain Relief
(TOTPAR) and pain intensity difference (SPID) were analysed using anal-
ysis of variance with fixed effect for baseline pain intensity, treatment,
period, sequence and a random effect for patient.

Results: 120 women were randomized and 87 completed all four treat-
ment cycles. TOTPAR and SPID scores for the valdecoxib 40 mg and
naproxen sodium treatment groups were not statistically significantly dif-
ferent, but were significantly superior to placebo (p� 0.001) (Table 1).
TOTPAR and SPID scores for valdecoxib 20 mg were significantly better
than placebo and comparable to naproxen sodium (p� 0.01), although
SPID-12 for valdecoxib 20 mg was significantly lower than for valdecoxib
40 mg (p � 0.05). Pain intensity in response to valdecoxib 40 mg was
significantly improved at all measured time points compared with placebo
(Figure 1). Valdecoxib 20 mg significantly improved pain intensity between

1–7 hr after study drug administration compared with placebo (Figure 1).
Adverse events were mild and the incidence was similar between active and
placebo groups (range: 20–24%).

Table 1. TOTPAR and SPID at 8 hrs and 12 hrs (least square mean
changes).

Placebo
(n � 95)

Valdecoxib
20 mg

(n � 95)

Valdecoxib
40 mg

(n � 95)

Naproxen
Sodium 500 mg

(n � 95)

TOTPAR-8 14.73 18.61** 20.50*** 20.22***
TOTPAR-12 23.25 28.87** 32.40*** 31.73***
SPID-8 8.49 10.97** 12.12*** 12.03***
SPID-12 13.61 17.06**‡ 19.38*** 18.98***

** p � 0.01 and *** p� 0.001 vs. placebo, ‡ p� 0.05 vs. valdecoxib 40 mg.

Conclusions: All active treatments were superior to placebo in the treat-
ment of primary dysmenorrhea. Valdecoxib 40 mg was as effective as
naproxen and may provide greater efficacy then valdecoxib 20 mg in
treating menstrual pain. Valdecoxib was well tolerated.

Supported By: Sponsored by Pharmacia and Pfizer, Inc.

Wednesday, October 24, 2001
3:00 P.M.

O-251

Incidence of baseline ovarian cysts in clomiphene citrate ovulation
induction cycles. J. L. Frattarelli. Tripler Army Medical Ctr, Honolulu,
HI.

Objective: In contrast to COH and IVF cycles, the literature provides no
conclusive results concerning the incidence and effect of pretreatment
ovarian cysts during Clomiphene Citrate ovulation induction cycles. Our
objectives were to evaluate the incidence of ovarian cysts� 10.0 mm in
patients undergoing infertility treatment with clomiphene citrate and to
evaluate the factors associated with ovarian cysts in clomiphene citrate
cycles.

Design: An analysis of 188 infertility patients at a tertiary care center
undergoing transvaginal ultrasound measurements prior to clomiphene ci-
trate stimulation.

Materials/Methods: All women had transvaginal ultrasounds to assess
ovarian status between menstrual days 3 and 5 prior to starting clomiphene
citrate therapy. All patients were evaluated over a six-month period from
September 2000 to February 2001. The main outcome measure was the
presence of a cyst with a mean diameter of�10.0 mm. Ovarian cyst size
was estimated by viewing the cyst in its largest cross-section and averaging
the two perpendicular diameter measurements. The pretreatment ovarian
ultrasound measurements were compared with respect to age, day 3 serum
Estradiol, day 3 FSH, day 3 LH, diagnosis, and number of cycles completed.
Statistical analysis was performed using a Wilcoxon-Mann-Whitney test for
nonparametric data, t-test for parametric data, Fisher’s Exact test for per-
centages, and a Chi-square test for trends. An alpha error of 0.05 was
considered significant for all calculations.

Results: The mean age of all patients was 30.7� 4.9 years (range 19 to
43 years). Twenty-nine of the 188 patients were found to have baseline
ovarian cysts for an overall incidence of 15.4%. In patients undergoing their
first cycle, the incidence was 1.72% prior to receiving clomiphene citrate.
For all subsequent cycles the incidence significantly increased to 21.5%
(p � 0.01, OR 15.65, 95% CI 2.45 to 650.83). The mean ovarian cyst size
was 16.6� 4.57 mm (range 10.0 to 46.2 mm). No significant difference was
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found when comparing the mean values for age, day 3 FSH, day 3 LH, day
3 Estradiol, diagnosis, and number of cycles completed. Compared to
ovarian cysts measuring 10.0 to 19.9 mm, cysts� 20.0 mm more likely to
persist into the subsequent cycle (p� 0.03, OR 10.50, 95% CI 1.13 to
131.1).

Conclusions: These data demonstrated the incidence of ovarian cysts to
be 15.4% in clomiphene citrate ovulation induction cycles. Based on these
data, age, diagnosis, basal hormone levels, and number of cycles completed
did not predict the occurrence of ovarian cysts. Compared to pretreatment
ovarian ultrasounds, patients were significantly more likely to have an
ovarian cyst after clomiphene citrate therapy. Likewise, ovarian cysts�
20.0 mm were significantly more likely to persist for more than one cycle.
These data suggest that transvaginal ultrasound measurements may not be
necessary in the first pretreatment cycle of clomiphene citrate therapy;
however, ultrasounds should be performed during all subsequent cycles as
the incidence of finding an ovarian cyst is 21.5%.

Supported By: TAMC.

Wednesday, October 24, 2001
3:45 P.M.

O-252

Intrauterine misoprostol: a new high effective treatment of missed
abortion. C. Poveda, E. M. Ruiz, Z. Campos, R. G. De Leon, B. Grajales,
C. E. Moreno. Ctr for Research in Human Reproduction, Gorgas Com-
memorative Institute for Health Study, Panama, Panama.

Objective: The aim of this study was to evaluate the efficacy and safety
of 200 mcg misoprostol suspension placed intrauterine as an alternative
treatment method in patients with missed abortion.

Design: A prospective clinical trial to investigate the feasibility of intra-
uterine misoprostol as medical treatment in missed abortion up the 12 weeks
of amenorrhoea.

Materials/Methods: A total of 25 women with diagnosis of missed abor-
tion less than 12 weeks were evaluated between January-December of 2000.
All patients were asymptomatic and did not have a relevant medical history.
To each patient an intrauterine and extraamniotic suspension composed by
200 mcg of misoprostol diluted in 4 cc of saline solution was administered
through insemination catheter (Mackel�). A clinical and sonographic fol-
low-up were performed 24–48 hours post application. Moreover, a com-
plete blood count test control was made when the bleeding ends. We also
evaluate the uterine cavity by histerosonography in the next menstrual cycle
in order to discard any local side effect of the suspension.

Results: The mean age was 28.35	 4.33 years, 44% were nuliparous and
66% had at less 2.1	 1.4 pregnancies. The gestational average was 84.7	
27.5 days. The rate of success (complete abortion expulsion) was 96%
(24/25), confirmed by ultrasound, with a mean time for onset of bleeding at
19 hours. Only three patients (12%) required an additional doses 24 hours
later. The duration of bleeding was 79.8 hours with a significant drop of
haemoglobin level after treatment (1.26	 0.9 g) (p� 0.01). Nevertheless,
no patient suffered from excessive bleeding or required blood transfusion.
We did not find any clinical or laboratory data of infection and all hys-
terosonography performed were normal. Also, our results were analyze by
groups according gestational age and previous pregnancies and there were
no significant differences. Twenty-three patients (92%) were satisfied with
the procedure. Although, nine patients have a previous instrumental evac-
uation, eight (88%) report that they would prefer the medical treatment.

Conclusions: This study suggest that the use of intrauterine misoprostol
is a high effective and safety alternative medical treatment in patients with
missed abortion up to 12 weeks.

Supported By: Instituto Conmemorativo Gorgas de Estudios de la Salud
Ministerio de Salud Republica de Panama.

Wednesday, October 24, 2001
4:00 P.M.

O-253

Cytogenetic analysis of miscarriages of couples with recurrent miscar-
riage: a case-control study. K. A. Awartani, W. P. Robinson, M. D.
Stephenson. Dept of Obstetrics & Gynecology, Univ of British Columbia,

Vancouver, BC, Canada; British Columbia’s Research Institute for Chil-
dren’s & Women’s Health, Dept of Medical Genetics, Univ of British
Columbia, Vancouver, BC, Canada; British Columbia’s Women’s Hosp &
Health Ctr, Dept of Obstetrics & Gynecology, Univ of British Columbia,
Vancouver, BC, Canada.

Objective: To determine the distribution of chromosome abnormalities in
miscarriages of couples with recurrent miscarriage, and to compare to
historic controls from sporadic miscarriages.

Design: A case-control study. A Recurrent Pregnancy Loss Database
(ACCESS ’97), developed by the author (MDS), was used to identify
couples seen in the British Columbia Recurrent Pregnancy Loss Program
from 1992 to 2000.

Materials/Methods: University and institutional ethics approval was ob-
tained. Inclusion criteria were couples with (1) a history of recurrent
miscarriage, defined as three or more documented consecutive pregnancy
losses before 20 weeks of gestation, (2) at least one miscarriage with a
cytogenetic diagnosis using Giemsa banding. The distribution of results was
compared to published data of sporadic miscarriage (Jacobs and Hassold,
1987). In addition, the results were stratified according to maternal age and
compared to historic controls (Hassold and Chiu, 1985). Distributions were
compared using a Chi-square test.

Results: A total of 285 couples met the inclusion criteria. The median
number of miscarriages was 4 (range 3–12) and the mean maternal age at
time of miscarriage was 34 years (range 19–46 years). There were 420
miscarriages with cytogenetic diagnoses. The estimated gestational age at
time of demise, determined by ultrasonography, embryopathology or symp-
tomatology, was less than 6 weeks in 29/420 (7%), between 6 and under 10
weeks in 290/420 (69%) and at least 10 weeks in 101/420 (24%). Of the 420
miscarriages, 53% were euploid (118 were 46,XX, 105 were 46,XY).
Trisomy was found in 31%, polyploidy in 9%, monosomy X in 4%, and
structural abnormalities in 2%. Overall this distribution differed signifi-
cantly from the 7,182 sporadic miscarriages reported by Jacobs and Hassold
(p 0.02). Specifically, monosomy X was found less frequently and trisomy
was found more frequently in the recurrent miscarriage cohort. When
stratified for maternal age, more euploid miscarriages were observed in
women with recurrent miscarriage aged 18-29 years (64% vs. 52%, p 0.046)
and aged 30-35 years (63% vs. 48%, p 0.001). There was no difference in
women aged 36-39 years, or aged 40 years and older. There was no
difference in the distribution of trisomy, polyploidy, or monosomy X when
stratified by maternal age.

Conclusions: This is the largest case-control study to compare the distri-
bution of miscarriage cytogenetic diagnoses in couples with a history of
recurrent miscarriage to the general reproductive population. The frequency
of euploid pregnancy loss was higher in the women with recurrent miscar-
riage under 36 years of age at the time of miscarriage. There was no
difference in distribution of cytogenetic diagnoses, i.e. trisomy, polyploidy,
monosomy X, between the two groups, when stratified by maternal age at
the time of miscarriage. Cytogenetic analysis is an essential component in
the evaluation of couples with miscarriages since sporadic loss, due to an
abnormal number of chromosomes, is a common occurrence.

Supported By: The Medical Research Council of Canada.

Wednesday, October 24, 2001
4:15 P.M.

O-254

Poor response to ovarian hyperstimulation predicts spontaneous ovu-
lation. K. M. Silverberg, R. A. Ormand, L. J. Hansard, T. C. Vaughn.
Texas Fertility Ctr, Austin, TX.

Objective: Spontaneous ovulation has been reported to occur in less than
10% of cycles of controlled ovarian hyperstimulation with gonadotropins.
Nevertheless, it presents a frustrating dilemma to both practitioners and
patients alike. Previous studies of this phenomenon have failed to demon-
strate factors that allow prospective identification of patients at risk for
spontaneous ovulation. This study was designed to examine both demo-
graphic factors and response to stimulation in order to identify factors that
may predict potential spontaneous ovulation.

Design: Prospective trial in a private practice setting.
Materials/Methods: All patients receiving either highly purified urinary or

recombinant follicle stimulating hormone (hp-FSH or rFSH) therapy com-
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bined with intrauterine insemination (IUI) from January, 1998, through
August, 2000, were included in this analysis. Patients were monitored with
serial transvaginal sonography and serum estradiol (E2) levels. According
to the standard stimulation protocol, human Chorionic Gonadotropin (hCG)
was administered when at least one follicle exceeded 19 mm in average
diameter. IUIs were performed on the subsequent 2 days following hCG
administration. Spontaneous ovulation was defined as the absence or col-
lapse of a dominant follicle on serial sonography combined with a plateau
or fall in serum E2 level. Statistical analysis was performed using the
Student’s t-test.

Results: A total of 762 cycles were included in this analysis. Spontaneous
ovulation occurred in 54 (7.1%) cycles (Group A). 708 cycles proceeded to
hCG administration (Group B). A comparison of cycle characteristics
(means� SEM) is presented below. Cycles ending in spontaneous ovula-
tion were characterized by fewer dominant follicles (18 mm), fewer total
follicles � 14 mm, and lower peak E2 levels. There is a 67% chance that
spontaneous ovulation will occur if a patient develops less than 3 follicles
greater than 14 mm during stimulation, and/or if the peak estradiol level is
less than 800 pg/ml. To the contrary, if a patient develops 3 or more follicles
greater than 14 mm during stimulation, there is a 96.7% chance she will not
spontaneously ovulate. In addition, if the peak estradiol level exceeds 800
pg/ml, there is a 95.6% chance that she will not ovulate spontaneously.
There were no differences in patient age, weight, days of stimulation, or
total dose of gonadotropins administered in patients ovulating spontane-
ously and those ovulating following the administration of hCG.

Age Wt (lbs) Days stim Total dose (IU)

Group A 36.5 148.5 9.93 2067.4
Group B 34.4 149.1 9.07 1775.8
P value 0.147 0.429 0.710 0.494

# Amps # Foll� 18 # Foll � 14 Peak E2

Group A 27.57 0.745 2.154 643.2
Group B 23.68 2.055 4.004 1024.6
P value 0.523 �0.01 �0.01 �0.01

Conclusions: The risk of spontaneous ovulation in cycles of controlled
ovarian hyperstimulation with gonadotropins appears to be increased in
patients who respond less vigorously to gonadotropin stimulation. Increased
awareness of total follicle number�14 mm and serum estradiol level may
aid in the adjunctive use of preventative measures such as GnRH agonists
or antagonists during controlled ovarian hyperstimulation to preclude spon-
taneous ovulation.

Wednesday, October 24, 2001
4:30 P.M.

O-255

Family history as a risk factor for development of uterine fibroids—
results of a pilot study. B. Van Voorhis, P. Romitti, M. Jones. Univ of
Iowa Coll of Medicine, Dept of Obstetrics & Gynecology, Iowa City, IA;
Univ of Iowa Coll of Medicine, Dept of Preventive Medicine, Iowa City,
IA.

Objective: To determine 1) the association between maternal history of
fibroids and fibroids in women under the age of 50 and 2) the ability of
subjects to report family history of fibroids.

Design: We performed a hospital-based case-control study with cases
being women found to have pathologically confirmed fibroids and controls
being women with no fibroids after pathologic examination of the uterus or
by transvaginal ultrasonography.

Materials/Methods: All women were sent a questionnaire that included 52
items regarding medical history, reproductive history, social history, family
history and demographic information. Dichotomous variables were com-
pared by Fisher’s exact test, categorical variables by Pearson’s chi-square
and continuous variables by both the t test and the Wilcoxon rank-sum test.
Univariate logistic regression was used to assess each potential risk factor in
predicting case-control status. Those variables deemed clinically important

or that were significant by univariate analysis were entered into a multiple
logistic regression for the purpose of attaining the final model.

Results: 81 of 169 (47.9%) cases and 103 of 214 (48.1%) of controls
completed the questionnaire. By multiple logistic regression, significant risk
factors for the presence of fibroids were maternal history of fibroids (odds
ratio � 2.85, confidence intervals 1.25–6.52) and reduced parity (odds
ratio� 0.75, confidence intervals 0.57–0.98). The protective effect of parity
increased linearly to the number of children. Increasing age before the age
of 50 was nearly significant as a risk factor (odds ratio� 1.07, confidence
intervals 1.00–1.15). Cases with a positive maternal history of fibroids
tended to be younger when the fibroids were first diagnosed as compared to
cases with no maternal history of fibroids (38 versus 42.5 years, p� 0.14).
24% of subjects did not know the maternal history of fibroids, while 29%
and over 50% were not aware of this history in a sister or grandmother,
respectively. Extended family histories of fibroids could not be ascertained
by this questionnaire-based study.

Conclusions: Our results suggest that a maternal history of fibroids may
be the biggest risk factor for development of fibroids in a largely Caucasian
population of women. Further studies are needed to better understand the
possible genetic contribution to the development of uterine fibroids. Given
the ascertainment bias inherent in second-hand maternal histories, future
studies should assess maternal fibroid presence by ultrasonographic or
pathologic evaluation.

Wednesday, October 24, 2001
4:45 P.M.

O-256

Presumed diagnosis of ectopic pregnancy? K. T. Barnhart, I. Katz, A. C.
Hummel. Univ of Pennsylvania Medical Ctr, Philadelphia, PA; Univ of CA
San Fransico Medical Sch, San Fransisco, DE.

Objective: The diagnosis of ectopic pregnancy (EP) is frequently aided by
the use of a diagnostic algorithm using logic to rule out the presence of an
intrauterine pregnancy (IUP). In an effort to safe time, avoid a dilatation and
curettage (D&C), and treat with medical management, often the presence of
an EP is presumed. An EP is presumed when an IUP is not visualized with
vaginal ultrasound in conjunction with a high human chorionic gonadotro-
pin (hCG) or when serial hCG values below a discriminatory zone (DZ) do
not rise or fall normally. The purpose of this study is to evaluate the
accuracy of the diagnosis of a presumed ectopic pregnancy.

Design: A retrospective cohort analysis.
Materials/Methods: A clinical database of all gynecologic procedures

performed in a two year period was searched to identify a cohort of women
who underwent a D&C to “rule out” an EP, who may have otherwise have
been considered as a “presumed EP.” Preoperative diagnosis included
clinically stable pregnant women with a hCG above 2000 mIU/ml and no
evidence of an IUP by ultrasound, or women with an abnormal rise or fall
of serial hCG below 2000 mIU/mL. Outcome was definitively determined
by pathologic evidence of chorionic villi in the endometrial curettings (or
the fallopian tube), or complete resolution of hCG from the serum. The
incidence of EP and miscarriage was calculated and compared.

Results: A total of 111 cases were identified. The average (	 SD) age was
28.8	 6, parity of 1.4	 2, and hCG level 2460	 4800. Overall, 70/111
(63%) women were diagnosed with an EP and 41/111 (37%) were diag-
nosed with a miscarriage. There was no statistical difference in race, age,
prior parity, or hCG level between the two groups. Women were more likely
to be diagnosed with an EP if the indication for D&C was an abnormal rise
or fall of the hCG below the DZ: (EP 53/76; 70% and miscarriage 23/76;
30%), compared to women whose indication for D&C was an hCG above
2000, (EP 17/35; 49% and miscarriage 18/35; 51%): RR 2.44 (95% CI 1.07
– 5.52 P� 0.03). Ultrasound was helpful but not definitive in the diagnosis
of these women. Overall, in 12% of the cases ultrasound suggested a
miscarriage, in 58% ultrasound was non-diagnostic and 19.5% it suggested
and EP. Of those ultimately diagnosed with a miscarriage the ultrasound
suggested SAB 25%, was non-diagnostic 62% and suggested EP in 0%. In
those ultimately diagnosed with an EP: ultrasound suggested SAB 6%, was
non-diagnostic 54% and suggested EP 33% (P� 0.001).

Conclusions: The presumed diagnosis of an ectopic pregnancy is inac-
curate in up to 50% of the cases. Women at risk for an ectopic pregnancy
with a hCG value above an established discriminatory zone and a non-
diagnostic ultrasound are equally likely to have a competed miscarriage or
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an EP. When the hCG level does not rise or fall normally below the DZ, the
chance that the patient has an EP is 70%. Ultrasound assisted the diagnosis
but was not definitive. A D&C is necessary to differentiate an EP from a
miscarriage before a woman is presumptively treated for an ectopic preg-
nancy.

Supported By: NIH grant R01-HD-36455-01A1.
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Wednesday, October 24, 2001
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O-257

Angiotensin II receptors on human spermatozoa. C. Müller, E. Alejan-
dre-Lafont, W. B. Schill, F. M. Ko¨hn. Tech Univ Munich, Munich, Ger-
many; Univ of Giessen, Giessen, Germany.

Objective: In previous experiments angiotensin II (AII), in contrast to AI,
was shown to induce the acrosome reaction in human spermatozoa. There-
fore, the purpose of the present study was to investigate the effect of AI and
AII on human sperm motility and the influence of different AII-receptor
blockers. Furthermore, the two angiotensin-receptor subtypes (AT1 and
AT2) should be localized and characterized on human spermatozoa.

Design: In vitro studies with human spermatozoa from healthy donors
and andrological patients.

Materials/Methods: 22 ejaculates from young and healthy donors and 17
ejaculates from andrological patients were examined. After glasswool fil-
tration and one washing step in HTFM (1% HSA), sperm concentration was
adjusted to 20� 106/ml. Spermatozoa were treated with AI (1�mol or
10�mol) or AII (1 nm or 100 nm) for 15 and 60 min, followed by an
additional washing step. The percentage of immotile, local motile and
progressively motile spermatozoa and some special motion parameters,
including different velocity parameters, were measured by a computer
assisted sperm motion analyser. Furthermore, spermatozoa were pretreated
with the AII-antagonists losartan, saralasin and PD123319 (1�mol). In a
second step the localization of the AII-receptors was examined by immu-
nohistochemistry. To confirm the presence of the receptor subtypes, SDS-
extracted cells were subjected to Western immunoblot analysis with the
AT1 and AT2 receptor-specific antibodies.

Results: The strongest stimulatory effect on motility was demonstrated
after incubation with 1 nm AII for 60 min (65.6� 2.7% vs. 47.9� 2.3%;
p � 0.001). There was also a significant positive influence on the velocity
parameters (VCL, VSL, VAP) and the linearity. The effect was even more
prominent in donors than in patients and was markedly inhibited by the
AT1-receptor-selective antagonist losartan. Immunocytochemistry showed
AT1-receptor immunoreactivity in the flagellum and midpiece of non-
capacitated spermatozoa. The AT2-receptor was localized only in the ac-
rosomal region. Protein immunoblotting with the AT1-receptor antibody
identified a single protein band with an approximate molecular mass of 41
kDa. AT2 protein was detected at 43 kDa.

Conclusions: Human sperm motility can be increased by angiotensin I
and even more by angiotensin II. AII may stimulate sperm motility via
activation of the AT1-receptor. In contrast, the AT2-receptor may play a
regulatory role in the induction of the acrosomal reaction and in sperm-
egg-interaction.

Supported By: Deutsche Forschungsgemeinschaft.

Wednesday, October 24, 2001
2:15 P.M.

O-258

Human sperm mannose receptor (MR) expression correlates with preg-
nancy by artificial insemination (AI) or by coitus. S. H. Benoff, B.
Napolitano, C. Millan, G. M. Centola. North Shore-Long Island Jewish
Research Institute, Manhasset, NY; Bryn Mawr Hosp, Bryn Mawr, PA.

Objective: In prospective analysis, we reported that rates of fertilization
in conventional IVF positively correlated with (1) increased MR expression
and (2) increased spontaneous (“premature”) acrosome loss (SAR) upon
incubation, and with increased acrosome loss by incubated sperm upon (3)
mannose ligand (ManAR) and (4) progesterone (PAR) exposure. Expres-

sion of these biomarkers is unrelated to standard semen parameters. We
identified thresholds for these parameters predicting “normal” fertilization
rates (i.e.,�63%; Fertil Steril 1999;71:1019) by receiver operating char-
acteristic (ROC) curve analyses. This study examines the relationship
between these biomarkers and AI fecundity (f) rates or pregnancy by coitus.

Design: Sperm function analysis of 14 men from an AI program; (19–39
years of age with normal WHO [1992] semen parameters) and from 12 men
answering an advertisement for research participation (RP) (21–41 years).
Outcome endpoints weref in 341 AI cycles (positive pregnancy test fol-
lowing insemination) or number of pregnancies (i.e., 0 to 3).

Materials/Methods: Under an IRB-approved protocol, each subject pro-
vided 3-10 semen specimens between October 1998 and June 2000. Motile
sperm populations were recovered from frozen-thawed semen. Untreated
and duplicate “capacitated” aliquots (incubated 16–20 hrs in Ham’s F-10	
30 mg/ml delipidated HSA at 37°C/5% CO2) were sperm-function tested.
Measurements of MR expression used FITC-mannosylated BSA to label the
sperm head plasma membrane. SAR, ManAR and PAR were quantified by
staining of acrosome content with rhodamine-labeled Pisum sativum agglu-
tinin. Researchers involved in sperm function testing were blinded to
pregnancy outcome. Data was analyzed using Pearson correlation (PC),
Cohen’s Kappa (k) correlation (kC), Fisher’s exact test (FE) and analysis of
variance (ANOVA) models.

Results: As for IVF, a strong positive relationship existed between AIf
and MR expression (PC, r� 0.77, P� 0.03). Subjects were divided into
two groups based on IVF MR ROC curve threshold (low� 0.3; normal�
0.3). Mean AIf rates differed between these groups (“low” vs. “normal”,
3.88% vs. 26.99%; ANOVA, P� 0.001). In contrast to IVF, a strong
negative relationship existed between AIf and SAR (�0.57, P� 0.05), and
AI f was unrelated to ManAR (PC, r� �0.06, P� 0.9, NS) and PAR (PC,
r � 0.16, P� 0.6, NS). Pregnancy by coitus was unrelated to SAR, ManAR
or PAR. However, when the relationship between pregnancy and MR in RP
men was examined, a PC was obtained that, although not significant, was
sufficiently large to suggest a correlation would be detected if sample size
were increased (r� 0.49, p� 0.1). RP men were then divided into 4 groups
based on IVF MR ROC threshold and on pregnancy outcome (�1 or �1).
The association between MR expression and RP pregnancy outcome was
examined using kC, yielding k� 0.8 (95% confidence interval, 0.35–1.0),
indicating good agreement beyond chance that a causal relationship exists
between normal MR expression and chance of pregnancy. Similar findings
were obtained using FE (2-tail; P�0.048).

Conclusions: These findings extend the utility of the MR assay, which is
relatively easy to perform in an andrology laboratory. Measurements of MR
expression predict potentialf of AI semen donors or men in the general
public. MR evaluation may guide donor acceptance into AI programs. For
infertile couples, MR measurements, combined with analysis of standard
semen parameters, may aide in choice of appropriate treatment regimen,
e.g., AI or a more invasive treatment.

Supported By: NIH Grant No. ES 06100 to S.B.

Wednesday, October 24, 2001
2:30 P.M.

O-259

Are all men with Klinefelter’s syndrome created equally? M. N. Da-
mani, R. E. Anglade, R. D. Oates. Boston Univ Medical Ctr, Boston, MA.

Objective: It is generally assumed by many clinicians that males with
Klinefelter’s Syndrome (KS) are tall, eunichoid, undervirilized with gy-
necomastia, intellectually deficient, and sterile. This is the “classic” descrip-
tion of KS found in most textbooks. Our objective is to clinically describe
the adult male with KS, diagnosed for the first time during an infertility
evaluation, and thereby extend the phenotypic spectrum of this disorder to
include men who do not have these “classic” features.

Design: Retrospective analysis of 20 KS adults (all 47,XXY) diagnosed
by history and physical examination, as well as hormonal and genetic
findings, during the evaluation of azoospermia.

Materials/Methods: These 20 men were thoroughly characterized: age at
presentation, level of education, career, libido, height, weight, gynecomas-
tia, hair distribution, testis parameters, follicle-stimulating hormone (FSH),
luteinizing hormone (LH), and testosterone (T).

Results: Age of presentation: 24–47 (avg. 36); height 5�7
–6�7
 (avg.
6�0
); weight 110–285 lbs. (avg. 209); FSH 2.7–56.8 mIU/ml (avg. 29.2);
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LH 2.3–34.1 mIU/ml (avg. 15.6); T 50–746 ng/dl (avg. 239); only 4
described decreased libido (no correlation with T level); only 6 described
decreased beard growth and body hair; 19/20 had testes� 2 � 2 cm (soft
or firm). Eight (8) men completed only high school, 5 went to trade school,
5 finished college, 2 obtained Master’s degrees.

Conclusions: The description of classic KS is that of the young male who
is poorly virilized due to failure of testicular androgen production. He may
be intellectually impaired with learning deficits. This represents the severe
end of the KS phenotypic spectrum, and is how most clinicians would
describe a KS male. Furthermore, many believe that KS males, a priori,
require testosterone supplementation. However, many KS males are ade-
quately virilized, coming to diagnosis only after obtaining a karyotype for
azoospermia. They represent the less affected end of the phenotypic and
intellectual spectrum. KS males may become happy, healthy, and produc-
tive members of society. The information presented may change the coun-
seling given to the parents of prenatally diagnosed fetuses, neonates, or
teenagers providing a picture of the potentials for their child that are not
necessarily as drastic and limited as has previously been assumed. It also
tells us that an azoospermic male may still have KS even if he does not
present with the classical features and that T replacment is often not
required.

Wednesday, October 24, 2001
2:45 P.M.

O-260

Detection of mutations and polymorphisms in a candidate male fertility
gene by screening infertile patients. E. Y. Xu, D. Lee, P. J. Turek, R. A.
Reijo Pera. Univ of CA, San Francisco, San Francisco, CA.

Objective: Genetic male infertility has begun to explain a significant
fraction of male infertility, despite our knowledge of only few identified
genes. One way to improve our understanding of genetic infertility is to
identify candidate fertility genes and then to screen for gene mutations in a
population of infertile patients. We have identified a candidate gene that is
specifically expressed in human testes. Our goal is to try to characterize the
function of this gene by screening for single nucleotide polymorphisms
(SNPs) and mutations in this gene in a population of infertile patients.

Design: Analysis of the coding region of a novel candidate fertility gene
by DNA sequencing and DHPLC analysis in a population of azoospermic
and oligospermic men.

Materials/Methods: Leukocytes from a DNA bank of infertile men (n�
50 patients) was assessed for the integrity of a new candidate fertility gene.
Primers were designed that surround and amplify each exon of the candidate
gene by PCR. The PCR product for each exon was then used for detection
of SNP or mutations by two techniques: DHPLC (Denaturing High Perfor-
mance Liquid Chromatography) and sequence analysis.

Results: There are total of 11 exons in this gene that encompass a 70 kb
genomic region. Initial screening for SNPs and mutations in exon 3 of this
candidate male fertility gene in 50 infertile men has revealed 2 SNP sites in
2 azoospermic patients and 1 oligospermic patient (6% of patients tested).
Preliminary sequence analysis on exon 7 indicates 2 azoospermic patients
harbor 1 nucleotide change in the coding region, possibly indicative of
mutation. A systematic survey of all exons in more infertile men and a
comparison to a cohort of fertile patients is in progress.

Conclusions: The fact that SNP’s and possible mutations have been
detected in this new gene in infertile men leads us to believe that the gene
may be crucial for normal reproduction. To make this conclusive, we need
to compare these alterations to those found in fertile men and examine RNA
and protein expression of the gene in the patient’s harboring mutations.

Supported By: NIH/NICHD R01 HD38987 (RRP).

Wednesday, October 24, 2001
3:00 P.M.

O-261

Semen processing: indirect evidence that more than one mechanism is
involved in increased levels of DNA damage detected. M. Tomsu, V.
Sharma, D. Miller, Jessop Wing. Sheffield, UK; St James’s Univ Hosp,
Leeds, UK; Ctr For Reproduction, Growth & Development, Leeds, UK.

Objective: The objectives of this study were to (i) detect the levels of
sperm DNA damage before and after processing for IVF treatment (ii) to
analyze the factors responsible for sperm DNA damage and deduce from
this analysis the mechanisms involved.

Design: Subfertile men with at least 18 months history of sub-fertility
were recruited for this cross-sectional observational study between March
1999 and February 2000. All the subjects were normozoospermic by stan-
dard WHO criteria.

Materials/Methods: Semen samples were obtained from 56 subfertile
volunteers attending the ACU, St James’s University Hospital, Leeds, U.K,
for routine semen analysis prior to IVF treatment. An aliquot of semen was
kept fresh in seminal plasma and a second aliquot used to prepare sperm
pellet as if for insemination using 80/40% discontinuous Puresperm� gra-
dient. Both these two samples were simultaneously analyzed for DNA
damage using the modified comet assay. The NIH image package (Scion
corporation,USA) was used in assessing the levels of DNA damage. The
mean logged comet moment was obtained by counting 50 cells each from
the fresh samples and soft pellet. SPSS package was used for statistical
analysis (paired-sample t test and pearson correlation coefficient).

Results: Age range of the patients was between 22 and 55 with a mean of
32 years. There were 36 non-smokers (64.3%) and 20 (35.7%) patients that
smoked between 5-30 cigarettes a day. The mean total count was 101.6�
106/mL (range of 22–300� 106/mL) and the mean percentage abnormal
morphology was 35.6% (25%-80%). The mean percentage motility was
62.7% (12%–90%). Sperm DNA damage was significantly lower in fresh
semen samples compared to the soft pellets (mean logged moment� 7.117
vs 7.288). This was found to be statistically significant (p� 0.0001). There
was significant correlation between the mean logged moment of fresh
samples and smoking (r� .273; p� 0.042), total count (r� � .328; p�
0.042), abnormal morphology (r� .314; p� 0.018), percentage motility
(r � �.318; p� 0.017). However only percentage motility was negatively
correlated with the mean logged moment of the soft pellets (r� �.316; p�
0.018).

Conclusions: There was significantly higher level of DNA damage in the
soft pellets obtained after semen processing compared to fresh semen
samples. The mechanism of DNA damage in fresh samples may be due to
lipid peroxidation by Reactive Oxygen Species (ROS), which is associated
with smoking and poor semen quality. A second mechanism of DNA
damage, which correlates with poor motility, appears to be largely respon-
sible for DNA damage in soft pellets. We are currently investigating
apoptosis as the second mechanism.

Wednesday, October 24, 2001
3:45 P.M.

O-262

Pre-washed frozen donor sperm is associated with lower pregnancy
rates compared to semen processed immediately prior to donor insem-
ination. C. Asberry, C. Auger, K. Doody, K. J. Doody. Ctr for Assisted
Reproduction, Bedford, TX.

Objective: Pre-washed frozen sperm has recently been promoted by some
commercial sperm banks. The obvious benefit is reduced need for labora-
tory resources for physicians wishing to perform donor intrauterine insem-
ination (IUI-D). Although many physicians would consider this a major
advantage, comparison to outcome using traditional semen cryopreservation
(unwashed) and post-thaw processing is very limited. The purpose of this
study is to compare sperm motility parameters and cycle outcome in women
undergoing intrauterine insemination (IUI) with either prewashed donor
sperm or unwashed donor sperm requiring post thaw preparation.

Design: Retrospective analysis of women undergoing LH timed IUI-D
and FSH stimulated IUI-D with pre-washed or unwashed frozen donor
sperm from January 1, 1999 through January 31, 2001.

Materials/Methods: Patients undergoing donor insemination using sperm
from a commercial bank (Cryobiology–Ohio) ordered pre-washed or un-
washed frozen based primarily on availability. Pre-washed specimens were
centrifuged over a density gradient and re-suspended in a solution of
test-yolk buffer (TYB) to achieve a desired density of motile sperm prior to
cryopreservation. Unwashed semen samples were diluted in TYB and
centrifuged and resuspended as necessary (no density gradient) to achieve a
desired density of motile sperm prior to freeze. Pre-washed specimens were
thawed immediately prior to insemination requiring no further preparation.
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Unwashed specimens were thawed on the day of insemination, and pro-
cessed via centrifugation over a density gradient just prior to IUI. All
specimens were analyzed by computer assisted semen analyzer (CASA–
IVOS/Hamilton Thorne) post thaw. Unwashed specimens were additionally
analyzed following processing and prior to IUI.

Results: Please refer to table.

Results.

Type of cycle: Timed IUI FSH IUI

Type of vial: Unwashed
vials

Pre-washed
vials

Unwashed
vials

Pre-washed
vials

Total number cycles: 151 78 12 5
Average age: 32.85 34.14 32.75 36.20
Mean total progressive (M): 7.86 8.79 10.23 10.14
Mean progressive motility: 37.97% 33.11% 44.63% 36.06%
Positive hCG: 40 1.1 4 1
Percent positive hCG: 26.49%* 14.10% 33.33% 20.00%

* p � 0.5 (Timed IUI: Unwashed vs. Prewashed; Fisher’s Exact).

Conclusions: Pre-washed semen had relatively lower percent progressive
sperm motility than sperm processed post-thaw. The pregnancy rates fol-
lowing insemination with pre-washed sperm was markedly lower than the
rates following insemination with sperm processed post thaw. Although the
use of pre-washed sperm inarguably allows IUI-D to be performed by
physicians with limited access to reproductive laboratories, this may come
at the cost of lower fecundity. Further refinement of sperm pre-washing
techniques may ultimately lead to improved outcome. At the present time,
physicians with limited access to reproductive laboratories may wish to
consider other alternatives to IUI with pre-washed donor sperm.

Wednesday, October 24, 2001
4:00 P.M.

O-263

Cigarette smoking in infertile men is highly correlated with leukocyto-
spermia and oxidative stress. R. A. Saleh, R. K. Sharma, E. Kandirali,
D. P. Evenson, A. J. Thomas, A. Agarwal. The Cleveland Clinic Founda-
tion, Cleveland, OH; South Dakota State Univ, Brookings, SD.

Objective: Epidemiological studies have indicated an association between
cigarette smoking and decreased fecundity. However, the impact of smok-
ing on male fertility remains controversial. The objective of this study was
to investigate semen quality, levels of seminal oxidative stress (OS) and
sperm DNA damage among infertile men with a history of smoking.

Design: A prospective clinical study in a male infertility clinic.
Materials/Methods: Information on smoking habits (number of cigarettes

per day and number of years of smoking) was obtained from 48 infertile
men at the time of clinical examination. Patients were classified into 4
groups, group 1 (smokers with normal genital examination; n� 8), group
2 (smokers with abnormal genital examination; n� 7), group 3 (non-
smokers with normal genital examination; n� 25), and group 4 (non-
smokers with abnormal genital examination; n� 8). A group of normal
non-smokers (n� 13) was included as a control. Semen samples were
examined according to the World Health Organization (WHO) criteria.
Seminal leukocytes were examined by Endtz test. Levels of reactive oxygen
species (ROS) were determined in washed sperm suspensions by a chemi-
luminescence assay and results expressed as�106 counted photons per
minute (cpm)/20� 106 sperm/mL. Total antioxidant capacity (TAC) was
measured in seminal plasma by an enhanced chemiluminescence assay and
results expressed as Trolox equivalents. A composite value of ROS-TAC
score was calculated as an index for OS. Sperm nuclear DNA damage was
assessed by sperm chromatin structure assay (SCSA) to determine the
percentage of cells outside the main population (% COMP�t) with abnormal
chromatin structure.

Results: Median and interquartile range (25%, 75%) of semen parame-
ters, OS indices and % COMP�t are shown in the table. Smoking resulted
in 48% increase in seminal leukocytic counts (p� 0.0001), 107% increase
in ROS levels (P� 0.0003) and 11% decrease in ROS-TAC score (P�
0.002).

Parameters Controls

Smokers Non-smokers

*P **PGroup 1 Group 2 Group 3 Group 4

Concentration
(�106/mL)

58 (39.5,
101.5)

34.5
(16.5,
106)

14 (12,
45)

27 (18,
66)

13.5 (8,
20)

0.001 0.85

Motility (%) 67 (58,
75)

43 (29,
56)

38 (27,
43)

50 (38,
62)

35 (32,
53)

0.0004 0.33

Morphology (%) 35 (32,
41)

24 (11,
28)

16 (8,
32)

21 (13,
32)

19 (14,
22)

0.002 0.75

Endtz (�106/
mL)

0.1 (0,
0.2)

1.9 (0.6,
6.5)

3.3 (0, 7) 0.1 (0,
0.4)

0.2 (0.1,
1.2)

0.027 0.01

ROS (cpm/20�
106 sperm/
mL)

0.1 (0.1,
0.7)

19.7 (1.4,
74.7)

24 (0.3,
201)

0.6 (0.1,
2.4)

3.5 (2.6,
5.8)

0.002 0.04

TAC (trolox
equivalent)

985 (826,
1755)

563 (410,
815)

903 (684,
1036)

1003 (901,
1251)

618 (398,
1177)

0.019 0.01

ROS-TAC score 53.5 (51,
63)

33 (29,
39)

26 (25,
52)

50.4 (45,
55)

37 (30,
48)

0.002 0.01

COMP�t (%) 14.5 (10,
22)

26 (17.4,
28.2)

25 (21,
41)

18.7 (13.5,
28)

25 (21.5,
33.4)

0.024 0.44

* P-values overall using Kruskal-Wallis one-way analysis of variance. ** P values of
group 1 versus group 3 using Wilcoxon rank-sum test.

Conclusions: No significant differences were found in sperm concentra-
tion, motility, morphology or DNA damage in smoker infertile men com-
pared to the non-smokers. However, our study demonstrates a strong cor-
relation between smoking, increased seminal leukocytic counts, and OS.
Smoking metabolites may cause sub-clinical inflammation of the male
reproductive tract and recruitment of leukocytes. Activation of these leu-
kocytes results in oxidative burst and OS. Our results indicate the impor-
tance of counseling these patients on the harmful effects of smoking on their
fertility potential.

Supported By: The Cleveland Clinic Foundation.

Wednesday, October 24, 2001
4:15 P.M.

O-264

In vitro differentiation of spermatogenic cells using co-culture system in
the mouse. C. Kim, E. Kim, S. Kim, J. Park, S. Roh, H. Yoon. MizMedi
Hosp, Seoul, South Korea.

Objective: Spermatogenesis is regulated not only by various hormones
but also through a series of complex local interactions between germ and
somatic cells in the testis. Testicular sperm obtain fertilizing capability
during epididymal maturation. For the treatment of nonobstructive
azoospermia, in vitro differentiation of spermatogenic cells is important.
This study was carried out to develop the effective culture system for
spermatogenic cell by co-culture using epididymal epithelial cells and
Sertoli cells.

Design: Comparing epididymal epithelial cells (EEC) with TM4 cell line
(Sertoli cells origin, TM4) as feeder cells in co-culture system for in vitro
differentiation of mouse germ cells.

Materials/Methods: Mouse testes were collected from postnatal 19 day
ICR male mouse. Germ cells were collected by decapsulation, enzyme
digestion and percoll gradient centrifugation, sequentially. Epididymal ep-
ithelial cells (from postnatal 19 days ICR mouse) and TM4 cell used as
feeder cells. Culture of germ cells with feeder cells was carried out in
complex DMEM/F12 including transferrin (5 mg/ml), insulin (5 mg/ml),
retinol (1 mg/ml), rFSH (25 mIU/ml) and testosterone (1.7 mg/ml) at 32°C
in 5% CO2. And the viability of cultured germ cells using trypan blue
staining, detection of acrosome using Pisum sativum agglutinin (PSA) and
analysis of tubulin formation by anti-acetylated tubulin antibody of cultured
spermiogenic cells were checked at 24, 48, 72 and 96 hr post-culture (pc)
and analyzed according to feeder cell type and/or medium composition.

Results: The viability of germ cells in co-culture group with EEC and
TM4 were higher than non co-culture group. In comparison of two-feeder
cells, the viability of germ cells was not different in complex media, but
higher in TM4 group than EEC group in simple media. The detection rate
of acrosome in co-culture groups increased in complex media after 24 hr pc
and also increased in simple media after 48 hr pc. Formation of tail by
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tubulin polymerization in spermatid was detected in the co-culture group
after 72 hr pc.

Conclusions: From these results, it can be suggested that co-culture of
testicular germ cells with epididymal epithelial cells and Sertoli cells has a
potential as a good in vitro culture system of male germ cells. And it might
be applied in the clinical setting to obtain male gametes in human ART
program.

REPRODUCTIVE LABORATORY TECHNOLOGY
PROFESSIONAL GROUP

Wednesday, October 24, 2001
2:00 P.M.

O-265

A method of successful cryopreservation of small numbers of human
spermatozoa. M. Gvakharia, G. D. Adamson. Fertility and Reproductive
Health Institute of Northern CA, San Jose, CA.

Objective: With the advent of intracytoplasmic sperm injection (ICSI),
couples with severe male factor infertility can successfully be treated using
ejaculated or surgically retrieved spermatozoa. Cryopreservation of sperm
after testicular aspiration (TESA) helps to avoid repeated surgery in subse-
quent IVF cycles. However, conventional methods of sperm freezing are
often inefficient for these groups of patients due to extremely small numbers
of spermatozoa in retrieved specimens. It has been reported that human
sperm can successfully be frozen in empty human or animal zona pelucida.
This method is not only relatively time- and labor-consuming, but also
raises concerns about possible contamination with homo- and heterologous
DNA and proteins. In this study we developed a method of cryopreservation
and recovery of small numbers of human spermatozoa using the tip of an
ICSI micropipette as a sterile vehicle to collect and store sperm cells.
Design: Spermatozoa (n� 520) from 15 ejaculated and 3 testicular samples
were used to evaluate the suitability and efficiency of the method. Materials/
Methods: Motile spermatozoa were collected using ICSI micropipettes.
Sperm cells were then transferred into cryoprotectant and re-aspirated into
the tip of an ICSI pipette. ICSI pipettes were mounted into holders and
subjected to a liquid nitrogen vapor-freezing regimen. Each pipette tip
contained 5-50 sperm cells. Pipettes were stored plunged in liquid nitrogen
until sperm recovery procedure. After thawing pipettes were mounted on
ICSI equipment and sperm cells were gently expelled into a small drop of
sperm wash medium. Sperm recovery rates and post-thaw motility param-
eters were analyzed. Results: 480 of 520 frozen spermatozoa were recovered
successfully, resulting in an overall recovery rate of 92%. There was no
difference in recovery rates between ejaculated and TESA sperm. Overall,
52% of recovered sperm were motile, with 54% in the ejaculated group and
36% in the TESA group.

Conclusions: The described method of collection, freezing, storage, and
recovery of small numbers of sperm is technically simple and is based on
the use of a sterile glass container. Sperm recovery and motility rates
suggest that this cryopreservation method can be used efficiently for man-
agement of a poor sperm specimen in human ICSI.

Wednesday, October 24, 2001
2:15 P.M.

O-266

Investigation of optimal conditions for equilibrating ovarian tissue with
ethylene glycol prior to vitrification. H. Yin, S. S. Kim, J. Fisher, J. R.
Arnold, R. G. Gosden. Div of Reproductive Science, Montreal, QC, Can-
ada; Div of Reproductive Endocrinology and Infertility, Seattle, WA; Sch of
Chemistry, Leeds, UK.

Objective: Recently there has been much interest in the possibility of
preserving female fertility before sterilizing chemotherapy by banking ovar-
ian tissue at low temperatures. In this study, permeation of the cryoprotec-
tive agent (CPA), ethylene glycol (EG), in bovine ovarian tissue and cell
survival after vitrification were tested to evaluate whether vitrification of
tissue was as effective as slow freezing.

Design: An animal model to measure permeation to EG and to estimate
tissue survival by oxygen uptake using different protocols for vitrification.

Materials/Methods: Fresh bovine ovarian tissue obtained from a local
slaughterhouse was cut into small pieces (5� 5 � 1.5 mm) and tested as
follows: 1) Permeation with EG: Tissues were equilibrated in (a) 1.5 M EG,
(b) 1.5 M and 5.5 M EG stepwise, or (c) 5.5 M EG in M2 medium
supplemented with 0.4% BSA at either 4°C, 22°C or 37°C for 5, 10, 20, 40
or 60 min and stored at -80°C. After thawing, permeation of EG in tissues
was measured by using proton nuclear magnetic resonance spectroscopy
(NMR). 2) Oxygen consumption of vitrified tissues: Tissues were equili-
brated in the same concentrations of CPA (1.5–5.5 M) at either 4°C, 22°C
or 37°C for 20, 40 or 60 min and vitrified. The samples were stored in liquid
nitrogen for 24 hours to 3 months. Fresh bovine ovarian tissue and com-
parable tissue cryopreserved by slow-freezing were chosen as controls.
After thawing, tissues were placed in a closed chamber with 1 ml M2
medium pre-equilibrated with air for measuring oxygen consumption at
37°C using an oxygen electrode (Grant Instruments, Cambridge, UK).

Results: 1) The time taken to equilibrate with CPA varied with the molar
concentration and temperature. Tissues equilibrated with 1.5 M EG at 4°C
or at 37°C reached 50% equilibration after 40 min or 20 min respectively,
compared with tissues equilibrated with 5.5 M EG at 37°C, which took 20
min. 2) Oxygen consumption by vitrified ovarian tissues was reduced by
increasing concentrations of CPA. For instance, fresh tissue consumed
0.350� 0.075 (mM/mg/min) whereas tissues incubated in 5.5 M EG at 4°C
for 60 min consumed only 0.083� 0.033 (mM/mg/min). The difference
was significant (p� 0.05) and presumably due to irreversible cellular
damage or death caused by toxicity of CPA. The oxygen consumption of
tissues incubated in 5.5 M EG for different time and at different tempera-
tures is shown as follows in the table.

Oxygen consumption (mM/mg/min) of vitrified bovine ovarian tissues
pre-equilibrated with 5.5 M EG.

Temperature 20 min 40 min 60 min

4°C 0.083� 0.009 0.300� 0.110 0.083� 0.033
22°C 0.240� 0.049 0.247� 0.102 0.163� 0.068
37°C 0.217� 0.032 0.157� 0.052 0.177� 0.032

Conclusions: These studies demonstrated that when ovarian tissue was
immersed in CPA the temperature and concentration affected the time of
equilibration, and duration of immersion affected cell survival as measured
by oxygen consumption. They indicated that an optimal protocol for vitri-
fication to equilibrate the tissues with 5.5 M EG at 22°C for 20 min may be
as effective as a slow-freezing method.

Wednesday, October 24, 2001
2:30 P.M.

O-267

The relationship between human prezygote morphology and subse-
quent preembryo (PE) development in culture. R. N. Clarke, N. Zani-
novic, R. Berrios, L. L. Veeck. Ctr for Reproductive Medicine & Infertility,
Weill Medical Coll of Cornell Univ, New York, NY.

Objective: The objective of the present study was to determine if the
morphology of human prezygotes could be used to access subsequent
development at 24 hr post insemination/injection, on day 3, or at the
blastocyst stage (day 5).

Design: A retrospective evaluation of 2187 prezygotes from 258 patients
collected from January to June, 2000 was performed. Endpoints included
24-hour development, day 3 PE quality, and development to the blastocyst
stage (day 5).

Materials/Methods: Oocytes were fertilized by either standard insemina-
tion or intracytoplasmic sperm injection (ICSI) approximately 4–6 hr
post-harvest. Assessment of fertilization was performed 14–18 hr post-
insemination/injection. Prezygotes were graded according to the pattern of
nucleolar distribution: PZ1 (nucleoli in both pronuclei were aligned at the
pronuclear junction); PZ2 (one pronucleus had aligned nucleoli but the
second pronucleus exhibiting scattered nucleoli); PZ3 (both pronuclei with
scattered nucleoli); and PZ4 (one or both pronuclei had only 1–2 nucleoli).
In addition, each prezygote was graded according to the orientation of the
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pronuclei to the polar bodies: (	) pronuclei were perpendicular to polar
bodies and (�) pronuclei were parallel to polar bodies. Prezygotes were
later assessed for cleavage at 24 hr, day 3 PE quality (cell number and
fragmentation), and day 5 development to the blastocyst stage. Pregnancy
and implantation data were unavailable for analysis since the highest quality
preembryos were transferred regardless of their score at fertilization, and
mixed transfers usually occurred.

Results: Of the 2187 conceptuses assessed after fertilization, 20% were
classified as PZ1, 34% PZ2, 38% PZ3, and 8% PZ4. In addition, 70% were
categorized as PB(	) and 30% were PB(�). Few differences were observed
in any subgroup according to their cleavage status at 24 hr (either still
pronuclear, in syngamy, or at the 2-cell stage). A slightly (p� .03) higher
proportion of PZ3 zygotes cleaved by 24 hr, while no differences were
found among other subgroups. In addition, the proportion of prezygotes
developing to good quality PE on day 3 (8-cells,�20% fragmentation) was
slightly higher (P� .047) in the PZ1 subgroup as compared to the other
subgroups, although the clinical relevance of this statistical difference is
questionable [24% PZ1: 20% PZ2; 17% PZ3; 20% PZ4; 20% PB(	); 20%
PB(�)]. No significant differences were found in the capacity of the various
prezygote subgroups to develop to the blastocyst stage by day 5 of culture
[PZ1 30%; PZ2 26%; PZ3 30%; PZ4 30%; PB(	) 31%; PB(�) 25%].

Conclusions: No clinically relevant differences between any of the prezy-
gote subgroups were found. In our laboratory, nucleolar morphology alone
could not be used to predict subsequent development on day 3 or day 5 of
culture, a finding described by other authors (Scott et al., 2000).

Supported By: The Center for Reproductive Medicine, Weill Medical
College of Cornell University.
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Optimization of mouse blastocyst cryopreservation. T. S. Thomas, Univ
of Virginia, Charlottesville, VA.

Objective: Cryopreservation and thawing of zygote or cleavage stage
mouse embryos can result in high rates of survival and continued develop-
ment. Freeze-thaw capability at the blastocyst stage, however, is not well
established in the mouse. The rapid growth and differentiation of the
blastocyst may present unique challenges for the cryobiologist. Basic in-
formation such as the timing of the ideal freeze-thaw procedure has not been
determined. The aim of this study was to evaluate mouse blastocysts at
intervals from cavitation to full expansion for the ability to survive cryo-
preservation and resume development to the fully hatched stage.

Design: Mouse embryos were cultured beginning at the two-cell stage
and harvested for cryopreservation at several time points during blastocyst
development or retained in culture as a control. Cryopreserved embryos
were thawed, returned to culture and evaluated for survival, completion of
the hatching process, and morphological integrity. The protocol was per-
formed twice and 36-70 embryos were evaluated in each group.

Materials/Methods: Superovulated B6C3/F1 female mice were mated
with B6D2/F1 males. Administration of human chorionic gonadotropin
(hCG) was considered time zero in this study. Two-cell embryos were
recovered and cultured in supplemented BWW medium. For cryopreserva-
tion, embryos were exposed to 5% glycerol followed by 9% glycerol	 0.2
M sucrose, loaded into straws and cooled in a programmable freezer.
Blastocysts were frozen at the early cavitation (84 hrs post-hCG), expanding
blastocyst (96 hrs), full blastocyst (108 hrs), or partial hatching (120 hrs)
stage of development. Embryos were thawed rapidly and cryoprotectant was
removed in 0.5 M and 0.2 M sucrose solutions before they were returned to
culture. Incubation was continued until the pre-freeze	 post-thaw culture
time equaled 137 hours post-hCG.

Results: Mouse embryos frozen and thawed at 84, 96, 108, and 120 hours
post-hCG survived and resumed development to complete hatching at rates
of 81%, 17%, 17%, and 44%, respectively. The unfrozen control embryos
hatched at a rate of 87%. The morphological integrity of cavitating (84 hr)
embryos before and after freezing appeared identical at 400� magnification
and they developed into hatched blastocysts that closely mirrored the
unfrozen control. The majority of blastocysts frozen at 96-120 hours suf-
fered partial or complete damage and embryos that did survive thawing with
intact blastomeres exhibited significant edema and size variation.

Conclusions: Cavitating mouse blastocysts with a blastocoel not greater

than3⁄4 of the diameter of the embryo were vastly superior to other stages
examined by the measures employed here. In a third repeat of the protocol
(data not shown), embryos were cultured sequentially in P1 and Blastocyst
Media and cavitating blastocysts were again superior to later stages but with
even higher rates of full hatching and normal morphology post-thaw.
Additional effort is needed to assess the developmental potential of thawed
blastocysts by the higher test of implantation in vivo and live birth. These
data may be useful in the field of murine genome conservation especially if
preimplantation genetic assessment of the embryo is required. Cavitating
mouse blastocysts may also be useful in quality control procedures for
cryopreservation media and equipment.

Supported By: Irvine Scientific, Santa Ana, CA.
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A double-blinded, randomized comparison of IVF outcomes using po-
lar body placement vs. spindle placement for intracytoplasmic sperm
injection (ICSI). E. L. Jones, S. E. Lanzendorf, D. Dowling-Lacey, W. E.
Gibbons, S. C. Oehninger, J. F. Mayer. The Jones Institute for Reproduc-
tive Medicine, Eastern Virginia Medical Sch, Norfolk, VA.

Objective: Based on the assumption that the meiotic spindle lies in close
proximity to the first polar body, the ICSI procedure has been traditionally
performed by placing the first polar body at the 6 or 12 o’clock position and
injecting at 3 o’clock. The rationale for this method involves an attempt to
minimize contact with the meiotic spindle apparatus. Recently, the use of
birefringence microscopy via the SpindleView system (LC Polscope, CRI,
MA) has allowed for detailed viewing of the meiotic spindle in microma-
nipulation procedures. The purpose of this study is to determine if the
placement of the spindle itself away from the injection site using the
Polscope will yield higher clinical outcomes than the traditional ICSI
method.

Design: Patients (n� 12) undergoing the ICSI procedure with ejaculated
sperm were randomized between two groups: polar body placement (con-
trol) and spindle placement (test). The Polscope was used to visualize the
spindle in the latter group. Rates of fertilization, cleavage and pregnancy
were compared between the two groups.

Materials/Methods: ICSI patients were randomized between control and
test groups the day of retrieval by drawing sealed envelopes. Gamete
preparation and sperm injection were performed using standard ICSI pro-
tocol as previously published. The test group, however, had all oocytes
injected by positioning the meiotic spindle itself at the traditional 12 o’clock
position using the Polscope. Oocytes in the test group were further separated
after the procedure between those oocytes having a visible spindle and those
that did not. Only those embryos having a visible spindle at the time of
injection were transferred. Both groups were cultured in P1 medium (Irvine
Scientific) supplemented with 10% Synthetic Serum substitute. All other
culture conditions between groups were identical. For both groups, embryo
transfer was performed on Day 3. Chi Square and Fisher’s analysis was used
for statistical evaluation of study parameters.

Results: Six patients, having a total of 77 oocytes, were randomized to the
test group. Of the 77 oocytes, 36 (46.8%) demonstrated visible meiotic
spindle. Of this 36, 32 (88.9%) had the meiotic spindle located adjacent to
the first polar body. Six patients were randomized as controls with 57
oocytes injected using the traditional ICSI protocol. No significant differ-
ence was noted between test group and control group with respect 2PN
fertilization (58.4% vs. 73.7%), cleavage rate (100% vs. 97.6%), or preg-
nancy rate. However, among the oocytes in the test group, significantly
more oocytes with spindles than without fertilized normally after ICSI
(72.2% vs. 46.3%; p� 0.03).

Conclusions: Thus far, there does not seem to be a difference between
spindle placement for ICSI and the traditional method of polar body place-
ment in regards to fertilization, cleavage, or pregnancy. However, based on
these preliminary results, the presence or absence of a visible spindle may
predict the quality of oocytes, especially fertilizability. Data will continue to
be collected at our center as more patients undergo the ICSI procedure.
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O-270

Inhibitory action of human serum albumin (HSA) on mouse embryo
blastocyst development, human sperm motility, and binding of anti-
sperm antibodies. D. E. Morbeck, E. Strom, J. Heltemes, K. Barrett, J.
Widstrom, R. S. Corfman. Midwest Ctr for Reproductive Health, Minne-
apolis, MN.

Objective: HSA or HSA-containing products are the protein supplements
of choice for culture media. These experiments were conducted to compare
the effect of protein (bovine serum albumin (BSA) vs HSA) on embryo
development, sperm motility and antisperm antibody binding.

Design: Prospective study utilizing the mouse embryo quality control
assay (MEQC), sperm motility assay, and indirect Immunobead assay to
compare HSA with BSA.

Materials/Methods: Three studies were conducted. Human tubal fluid
media (HTF) was supplemented with either powdered BSA (control) or
non-dialyzed HSA (100 mg/ml in saline). In study 1, one-cell mouse
embryos (Embryotech Laboratories) were cultured for 96 hours in micro-
drops with media containing 5, 10, or 15 mg/ml of either HSA or BSA (100
mg/ml in DPBS). The endpoints were% blastocyst development and%
hatching blastocysts. Three replicates were conducted with nine to eleven
embryos included in each treatment group. In study 2, semen was processed
with gradient centrifugation and the resulting sperm were incubated in 5
mg/ml of either HSA or BSA for 48 hours at 37°C with 7% CO2. Sperm
parameters at the start of incubation were�90% motility with grade of
3.5–4, and concentration of 5 million/ml. Motility and grade were assessed
blindly after 48 hours. Study 2 was repeated 5 times. In study 3, effect of
HSA on antisperm antibody binding was determined using the indirect
Immunobead test (Irvine Scientific). Serum from a patient with antisperm
antibodies directed primarily at the sperm tail was used to compare HSA
and BSA in 11 replicates with 3 different sperm controls. Solutions (DPBS)
of 4 mg/ml HSA or BSA were used for sperm processing and 50 mg/ml
(5%) was used for the actual binding assay. Percent bead binding to head,
midpiece and tail were recorded for IgA, IgG and IgM.

Results: Results of study 1 are shown in the table. In study 2, sperm
motility and grade after 48 hours at 37°C were lower in the HSA group
(48.8� 9.9%, 2.2� 0.4) than the BSA group (64.6� 12.4, 2.8� 0.3) (p�
.03). In the third study, antibody binding was subclinical for head and
midpiece and thus not reported. The difference in binding was significant
for the tail in all three antibody types. The most dramatic effect was on IgG
binding, for which 66.0� 13.8% sperm had binding in the BSA group vs
18.0� 17.2% binding in the HSA group (p� .001)

Rates of blastocyst formation and hatching in the MEQC.

5 mg/ml 10 mg/ml 15 mg/ml

BSA HSA BSA HSA BSA HSA

Blastocysts (%) 94� 6 68� 12 85� 5* 50 � 12 75� 7* 24 � 5
Hatching (%) 46� 7 33� 29 29� 8 18� 16 29� 4 11� 19

* p � .03 BSA vs HSA.

Conclusions: HSA inhibited sperm motility, antibody binding, and em-
bryo development. The primary differences between HSA and BSA are the
sequences of the protein and the manner that the proteins are purified and
supplied. One difference in purification is that HSA undergoes heat inacti-
vation, which requires the addition of stabilizers. These stabilizers are
present in all commercially available HSA and their effects on gamete and
embryo function have not been published. The results presented here
illustrate that HSA as it is presently supplied has inhibitory effects on
embryos and sperm. Further studies are underway to assess lot variation in
this activity and the effect of removal of the stabilizers via dialysis.

Wednesday, October 24, 2001
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O-271

Effect of incubator air filtration system on IVF outcomes. S. T. McLel-
lan, C. Panagoulopoulos, K. A. Dickinson, D. L. Wright, T. L. Toth, S. E.
Lanzendorf. MA Gen Hosp, Boston, MA; Eastern Virginia Medical Sch,
Norfolk, VA.

Objective: To determine if the presence of incubator air filtration systems
significantly increase implantation or pregnancy rates.

Design: IVF patients whose oocytes underwent either ICSI or conven-
tional insemination were randomized into two groups. Group I (n� 97) was
cultured in incubators without any air filtration system in place. Group II
(n � 91) was cultured in incubators with an air filtration system (Coda,
�genX international, inc.) inside the incubator and on the CO2 gas lines
supplying the incubators. Implantation, clinical pregnancy, and ongoing
pregnancy rates were compared between the two groups. Patient cycles
without fertilization were excluded from the data.

Materials/Methods: All IVF patients undergoing oocyte retrieval were
included in this study regardless of the IVF technique used (ICSI, conven-
tional insemination, assisted hatching). Prior to oocyte retrieval, patients
were randomly distributed between the two groups. Group I was cultured
under standard conditions without any air filtration system in place. Group
II was cultured in the same type of incubator and under the same conditions,
but with air filters both inside and on the CO2 gas line supply. Halfway
through the study, the filters were switched to the other incubators. All
patient materials including culture media, oocytes, sperm, and embryos
were cultured in the incubator assigned to that patient.

Results: No statistically significant differences (p� 0.5) were found
between Groups I and II, respectively, with regards to the following: mean
patient age (36.0 vs. 35.3), mean number of oocytes retrieved (9.1 vs. 8.9),
mean number of embryos (6.0 vs. 6.2), mean number of transferred embryos
(3.1 vs. 3.0), implantation rate (21.5% vs. 22.1%), clinical pregnancy
(46.4% vs. 48.4%), and ongoing pregnancy rate (40.2% vs. 41.8%). There
were no significant differences found in the types of cases (ICSI, conven-
tional insemination, assisted hatching) or the day of embryo transfer.

Conclusions: The use of a supplemental air filtration system in our
laboratory did not affect the outcomes of IVF cycles. Another study (Mayer
et al. 1999) has shown significantly increased clinical pregnancy rates with
the use of incubator air filtration systems. The lack of improvement dem-
onstrated in this study could be diagnostic of adequate air filtration already
in place within the laboratory. These results suggest supplemental air
filtration systems may be most suitable in selective laboratories.
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O-272

Separation of human spermatozoa with physiological integrity of
plasma membrane. F. N. Wang, B. Y. Suh. Dept of Ob/Gyn, Martin
Luther King Jr/Drew Medical Ctr, Charles R Drew Univ of Medicine and
Science, Los Angeles, CA.

Objective: To evaluate the physiological integrity of sperm membrane
after preparation of semen simultaneously using 4 different manipulation
methods: Washing-Centrifugation (WC), Swim Up (SU), Two-Layer Den-
sity Column (LC) and Real Time Micro-separation System (RT) without the
supplementation of antibiotics in cell culture media.

Design: Semen samples obtained from husbands of infertile couples were
analyzed before and after semen manipulation. The Classification and
Grading System of Hypo-osmotic Swelling (HOS) Spermatozoa (SG3, SG2,
SG1, SG0-R and SG0; Figures will be shown at the meeting) was primarily
defined in this study, and related to motility grading and morphology, and
used to compare among sperm preparations.

Materials/Methods: Each of 30 fresh ejaculates (FE) was split into 4
groups and processed using all of 4 manipulation methods according to
protocols. Primary end factors measured were % motility and its grading,%
change in motility, hyper-capacitated effect, morphology, HOS patterns,
grading of swollen morphology and scores, improvement or deterioration in
HOS test score after preparation.
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Results: Assessment of the integrity of spermatozoal plasmalemma
showed significant correlation coefficiency (r� 0.81, p � 0.0001) in%
“total” motile and “total” hypo-osmotic swollen spermatozoa, no signifi-
cance (r� 0.42, P0.06) in% morphology and hypo-osmotic swollen sper-
matozoa before semen treatment; but both were significant in any samples
after preparation. Interestingly,% total swollen spermatozoa were 93.9�
1.0% (RT), 76.1� 5.2% (SU), 49.8� 5.6% (LC) and 54.7� 4.2% (WC)
and 56.3� 4.1% (FE), respectively (Mean� SE; p� 0.05, V. each). In
respect to grading, no significance was shown between% motility grading
and% grading of HOS spermatozoa. However, distribution for HOS grading
showed that the lower third tail swollen (SG1) was the most common form
of swollen spermatozoa (28.8� 2.9%) in FE, but entire tail swollen (SG3)
became the most common swollen pattern after preparation, i.e., 53.7�
3.9% (RT; p� 0.05, V. each), 26.3� 4.6% (SU), 20.6� 4.4% (LC),
23.9� 3.9% (WC), and 17.7� 2.8% (FE), respectively. In addition to HOS
test scores, RT separated the highest proportion of total motile (97.7�
0.4%), grade 3 motile (93.8� 1.0%) and morphologically normal sperma-
tozoa (95.8� 1.0%), under WHO criteria.

Conclusions: The HOS Classification and Grading System appears valu-
able and is a new parameter for sperm quality assessment. The higher% of
total HOS and SG3 spermatozoa are yielded, the better the preparation is.
RT and SU are superior to LC and WC. RT exhibits the superb and may be
the gold standard for sperm selection. High osmolarity (345 mOsm/Kg
water) of Lower Layer Gradient in LC may cause adverse effect on the
functional integrity of spermatozoal plasmalemma and may need to be
modified.

Supported By: Martin Luther King Jr/Drew Medical Center, Charles R
Drew University of Medicine and Science.
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A comparison between the human sperm bioassay and the mouse
embryo bioassay. J. W. Miller, K. J. Morgan, A. A. McAlister, T. Y.
Johnson, N. H. Rong, M. R. Freeman. Nashville Fertility Ctr, Nashville,
TN.

Objective: The aim of this study was to find a cost efficient, highly
sensitive quality control assay for use in the In Vitro Fertilization (IVF) and
Andrology Laboratories.

Design: Fresh one-cell mouse embryos and human sperm were exposed
to various types of culture media and supplies used in the laboratory. The
results were compared to determine the effectiveness of each assay. A cost
analysis was prepared for both methods.

Materials/Methods: The Mouse Embryo BioAssay (MEBA) was per-
formed according to established guidelines. The Human Sperm BioAssay
(HSBA) was prepared by washing the semen sample once and using the
swim-up technique. Count and motility of the swim-up were evaluated, and
the volume was adjusted to five million total motile sperm per milliliter.
Hams F-10 media with 2% Human Serum Albumin served as the control
media. The sperm were exposed to culture media and supplies in a CO2
incubator at 37 degrees Celsius for a 24 hour period. Motility was checked
at the end of 24 hours. For the test to be acceptable, the control sample
motility should be equal to or greater than 70% of the motility post
swim-up. The test sample motility should be equal to or greater than 85%
of the control motility at 24 hours to achieve a passing status. The tests were
conducted simultaneously and the results compared. Chi-square was used
for statistical analysis.

Results: 61 tests were compared to determine if the HSBA was equivalent
to the MEBA. 46 samples out of 61 passed both tests. Five samples failed
both assays. The HSBA failed nine tests that passed the MEBA, while the
MEBA only failed one test that passed the HSBA (p� 0.0001). In our cost
analysis we included the cost of supplies and technician time and found the
HSBA to be 75% less expensive than the MEBA.

Conclusions: The Human Sperm BioAssay is an efficient means of testing
media and supplies for the laboratory. It is more sensitive than the Mouse
Embryo BioAssay as well as less expensive. It can be performed on a more
flexible time schedule, and it eliminates the use of animals. In our program
we have switched to using the HSBA as our primary quality control assay.

Supported By: Nashville Fertility Center.
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An accurate and reliable method for the diagnosis of seminal oxidative
stress in infertile men. R. A. Saleh, N. Esfandiari, S. S. Al-Dujaily, R. K.
Sharma, A. J. Thomas, A. Agarwal. The Cleveland Clinic Foundation,
Cleveland, OH.

Objective: There is a lack of consensus in the literature regarding the
cut-off values of seminal oxidative stress (OS) despite a strong correlation
between OS and male infertility. Since OS in semen is the result of an
imbalance between reactive oxygen species (ROS) production and antiox-
idant strategies, we hypothesized that levels of ROS in neat semen of men
undergoing fertility evaluation may reflect OS statusin vivo. The objectives
of this study were to 1) establish a cut-off value of seminal OS by
measurement of ROS levels directly in neat semen in a group of normal
healthy donors (controls) and comparing the results with a population of
infertile men, and 2) evaluate the characteristics of laboratory variability of
ROS measurement in neat semen.

Design: Prospective study in a male infertility clinic.
Materials/Methods: Semen samples were obtained from normal donors

(n � 9) and from infertile men (n� 34) after 2-3 days of sexual abstinence.
Donors were selected on the basis of normal semen parameters and negative
Endtz (�1 � 106 WBCs/mL) as per World Health Organization guidelines.
Levels of ROS were determined in neat semen, within one hour of sample
collection, by a chemiluminescence assay using luminol as a probe. Results
were expressed as�104 counted photons per minute (cpm)/20�106 sperm/
mL. ROS measurement in neat semen from normal donors were tested for
intra-assay (running the same sample in duplicate or triplicate), inter-assay
(same sample observed on 3 successive weeks by the same observer),
inter-observer (multiple observers with the same sample) variability.

Results: Seminal ROS levels [median (25%, 75% inter-quartile ranges)]
in donors [0.3 (0.2, 0.9)� 104 cpm] were significantly lower than in
patients [5.8 (1.0, 81.0)� 104 cpm, P� 0.0037]. The cut-off value for
seminal OS was 1.5� 104 cpm based on maximum levels of ROS in neat
semen of normal donors. Sixty-eight percent (23/34) of patients were
classified as OS-positive based on ROS levels�1.5 � 104, while 32%
(11/34) were classified as OS-negative (�1.5 � 104). The inter-donor
variability [standard deviation (SD)] was 0.001. The intra-assay SD was
0.0004 with an intra-assay reliability of 99% [coefficient of variation
(CV) � 17%]. The inter-assay SD was 0.0004 with an inter-assay reliability
of 96% (CV � 18%). The inter-observer SD was 0.0006 with an inter-
observer reliability of 88% (CV� 30%).

Conclusions: Our results indicate that measurement of ROS in neat semen
is easy, accurate and reliable method forin vivo assessment of OS status.
Based on the newly established cut-off values of seminal OS, men under-
going fertility evaluation can be classified as OS-positive or negative
irrespective of their clinical diagnosis or semen characteristics. This test for
OS can be incorporated into routine laboratory practice as an independent
tool, which may help in the assessment of the fertility status of the male
partner.

Supported By: A grant from the Cleveland Clinic Foundation.
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Visualization of superficial and inferior epigastric vessels and bladder
during laparoscopy. W. W. Hurd, G. M. Cha, Wright State University,
Dayton, OH; Indiana University, Indianapolis, IN.

Objective: Both transillumination and laparoscopic visualization are tech-
niques recommended to minimize the risks of injury to abdominal wall
structures during placement of secondary trocars. This study was designed
to determine how often the epigastric vessels and superior bladder margin
can be located using these techniques. Methods: The ability to visualize the
superficial and inferior epigastric vessels, and bladder margin was prospec-
tively determined in 102 women undergoing laparoscopy. Patients were
divided based on body mass index (BMI� kg/M2; normal weight� 25,
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overweight 25-30, and obese� 30). Light-skinned patients were compared
to dark-skinned patients self-identified as black, asian or hispanic. Groups
were compared using Chi square analysis. Results: Transillumination suc-
cessfully visualized 64% of superficial epigastric vessels. This technique
was less effective as weight increased (normal weight 86%, overweight
61%, obese patients 25%) and in dark-skinned women (69%) compared to
those with lighter skin (42%). Laparoscopic visualization successfully iden-
tified 82% of inferior epigastric vessels, and 46% of bladder margins. This
technique was also less effective as weight increased for both vessels
(normal weight 89%, overweight 68%, obese patients 25%) and bladder
margins (normal weight 68%, overweight 38%, and obese patients 11%),
but skin color had no effect. Conclusion: Transillumination is an effective
technique for locating the superficial epigastric vessels and laparoscopic
visualization for both the inferior epigastric vessels and superior margin of
the bladder prior to secondary trocar insertion in the majority of women.
Transillumination is less effective in dark-skinned women and both tech-
niques become less effective as body weight increases.

Wednesday, October 24, 2001
2:15 P.M.
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A case report describing a heterotopic cervical pregnancy successfully
treated using a combination of transvaginal ultrasound-guided aspira-
tion and hemostatic cervical stay sutures. D. Chen, I. Kligman, Z.
Rosenwaks. Center for Reproductive Medicine and Infertility, New York
Weill Cornell Medical Center, New York, NY.

Objective: The incidence of heterotopic pregnancies has increased as the
use of in vitro fertilization (IVF) has become more widespread. Heterotopic
cervical pregnancies, while still extremely rare, would be expected to
increase in frequency with the expanding use of assisted reproductive
technologies (ART). The main cause of the increased incidence of cervical
pregnancy in ART is unclear. It may be as a result of infertility factors or
secondary to the IVF procedure itself. The attractiveness of conservative
management of heterotopic cervical pregnancies is understandably high,
especially in cases involving ART. A procedure which completely evacu-
ates the cervical pregnancy without undue risk of trauma to the intrauterine
pregnancy, hemorrhage, or infection would be ideal. Several case reports
document different conservative techniques with varying degrees of suc-
cess. Our objective was to review these case reports, and to present a case
of a heterotopic cervical pregnancy successfully treated with transvaginal
ultrasound-guided aspiration and cervical stay sutures.

Design: Case report. Setting: Tertiary academic IVF program. Patient(s):
A 35 year old woman who conceived from IVF-ET treatment at 5 1/2 weeks
gestation. Intervention(s): Transvaginal ultrasound-guided aspiration of the
cervical pregnancy followed by cervical stay sutures to control hemorrhage
following aspiration. Main Outcome Measure(s): Recovery of the patient,
preservation of the intrauterine pregnancy, and sequelae.

Result(s): The cervical pregnancy was successfully aborted, and the
intrauterine pregnancy progressed to term.

Conclusion(s): Transvaginal ultrasound-guided aspiration in combination
with hemostatic cervical stay sutures can be safely used to manage heter-
otopic cervical pregnancies.
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Laparoscopic ovarian suspension (LOS). D. B. Redwine. St. Charles
Medical Center, Bend, OR.

Objectives: Pelvic surgery performed laparoscopically or at laparotomy
can leave adhesions behind, especially if periovarian adhesions are already
present or if surgery is performed on or around an ovary. If an ovary
becomes confluently and densely adherent to the pelvic sidewall, reopera-
tion on such a patient can be difficult and risks damage to underlying vital
structures. LOS is a simple technique which seems effectively to eliminate
the risk of confluent dense adhesions of the ovary to the pelvic sidewall.

Design: An observational report of findings at reoperation in patients who
had undergone previous LOS.

Materials and Methods: In patients undergoing advanced laparoscopic
surgery, LOS has been performed if there was clinical concern about the
possibility of formation or reformation of confluent dense adhesions of the
ovary to the pelvic sidewall. Such concern could arise if: 1. The ovary were
already densely adherent to the sidewall and was dissected off of the
sidewall; 2. Extensive ovarian cystectomy resulted in an ovary which did
not naturally reapproximate together; 3. Simultaneous surgery on the ovary,
such as ovarian cystectomy, as well as surgery on the adjacent ovarian fossa,
such as excision of endometriosis. LOS is performed using 3-0 Vicryl in a
simple 3-point technique: a friction stay suture is placed in the ipsilateral
round ligament (RL), then passed through the pole of the ovary adjacent to
the infundibulopelvic ligament, through the ovarian pole adjacent to the
utero-ovarian ligament, then back through the RL near the first suture,
where it is tied on the anterior side of the RL. Neither artificial anti-adhesion
products nor postoperative GnRH agonist therapy was used.

Results: In three reoperated patients who had undergone extensive ad-
nexal surgery, one patient had multifocal filmy adhesions of the ovary to the
pelvic sidewall which were easily lysed. One patient had appendix epiploica
of the sigmoid adherent to the site of ovarian cystectomy which were easily
lysed. No patient had dense adhesions of the ovary to the pelvic sidewall.

Conclusions: LOS is a very simple technique which appears promising in
reducing or eliminating postoperative dense confluent adhesions of the
ovary to the pelvic sidewall. No conclusion can be made regarding relief of
the symptoms of pain or infertility.
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Reduction of post-surgical adhesions by 4% icodextrin. S. J. Verco,
G. S. diZerega, C. B. Brown and the CLASSIC Study Group (USA). ML
Lab PLC, Leicester, UK; Univ of Southern CA Keck Sch of Medicine, Los
Angeles, CA.

Objective: A variety of ‘barriers’ have been employed to help separate
traumatized surfaces following abdominal surgery with the aim of reducing
development of peritoneal adhesions. Commonly used solutions such as
Ringer lactate (RLS) are absorbed rapidly (around 35 ml per hour) whereas
the isosmolar glucose polymer solution 4% icodextrin has an extended
peritoneal residence time of at least 4–5 days, which could provide pro-
longed hydroflotation. We carried out a pilot study to assess the tolerability,
safety and preliminary efficacy of 4% icodextrin in reduction of adhesions
following laparoscopic gynecologic surgery.

Design: A multicenter, randomized, open parallel group, assessor
-blinded study was carried out to compare 4% icodextrin with an RLS
control. Initial surgery and study treatment was followed by second-look
laparoscopy after 6-12 weeks. Both procedures were videotaped for third-
party blinded assessment of adhesions.

Materials/Methods: Sixty-two women (aged at least 18 years) who re-
quired gynecologic adnexal surgery took part in the study. Intra-operative
irrigation (at least 100 ml per 30 minutes) with either 4% icodextrin or RLS
was followed by instillation (1 liter) of the same solution. Baseline adhe-
sions at initial laparoscopy were assessed for incidence, extent, severity, and
a modified American Fertility Society (mAFS) score. Reformed and de
novo adhesions were assessed at second-look laparoscopy. Safety and
tolerability assessment included laboratory variables, clinical follow-up, and
adverse event reports.

Results: The study treatments were equally safe and well tolerated. There
were no adverse events related to treatment, and post-operative pain and
headache were the most commonly reported events in both groups. In 53
per-protocol patients, overall reduction of adhesions was greater with ico-
dextrin than RLS, showing respective score reductions (% of patients) for
incidence (48 v 23), extent (56 v 27), severity (44 v 35) and mAFS (59 v
46). This trend favoring icodextrin was supported by a shift analysis of
incidence-ranked adhesion severity. Adhesion reformation also occurred
less frequently in the icodextrin-treated patients.

Conclusions: This pilot study indicates that 4% icodextrin intra-operative
irrigation with post-operative instillation is well tolerated and reduces
adhesion formation and reformation after laparoscopic gynecologic surgery.

Supported By: ML Laboratories PLC, UK.
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O-279

Uterine transplant: a successful porcine model. F. Zakaria, D. Boyle, G.
Del Priore, D. Corless, L. Ungars, J. Smith. Chelsea and Westminster
Hospital, London, UK.

Objectives: To develop a sustainable uterine transplantation model.
Design: Case reports and accompanying video.
Material and Methods: Human cadaveric dissections were performed in

anticipation of developing an animal model. Using this preliminary data,
ethics board approval was obtained for investigations in animal models.
Both rat (Lewis) and pig transplantation investigations have been under-
taken. Initially individual animals were used as both donor and recipient.
The porcine model has proven to be more suitable as an anatomic correlate
to the human condition. The rat model is currently being developed as a
better method for assessment of assisted reproductive technologies in the
uterine transplant patient. Variations in operative technique have included
different methods of organ harvest (e.g. intact versus sacrificed ovarian
vessels and/or uterine pelvic vessels). Other techniques explored included
in-situ re-anastomosis (i.e., the donor vaginal cuff attached to the recipient
vaginal cuff) or ligated endometrial cavity (i.e., intraperitoneal placement,
closed vaginal cuff). Vascular permutations were also investigated includ-
ing bilateral ovarian and pelvic vascular anastomosis versus bilateral pelvic
(i.e., uterine) vessels only. Both end-to-end and end-to-side techniques were
investigated. Standard human transplantation protocols were followed in-
cluding donor heparinization and storage at 4°C. Additional details of the
transplant will be demonstrated in the video.

Results: After the above described permutations and techniques, we have
achieved a stable, long term (�6 months) porcine uterine transplantation. It
is a suitable model for investigating ART before human transplantation.

Conclusions: Uterine transplantation is technically feasible in this animal
model. Additional investigations must continue before human transplanta-
tion should be considered.

REPRODUCTIVE SURGERY

Wednesday, October 24, 2001
3:45 P.M.

O-280

Does surgical management of endometriosis (ENDO) within 6 months
of in vitro fertilization-embryo transfer (IVF-ET) improve cycle out-
come? E. S. Surrey, W. B. Schoolcraft. Colorado Ctr for Reproductive
Medicine, Englewood, CO.

Objective: Previous investigators have reported that surgical therapy for
ENDO may improve short-term spontaneous pregnancy rates (PR) (N Engl
J Med 1997;337:217–22). The objectives of this study were to assess the
effect of surgical management of ENDO performed in the 6 months prior to
an IVF-ET cycle.

Design: Retrospective chart review of all patients with a primary diag-
nosis of ENDO undergoing IVF-ET during a 12 month period in a tertiary
care assisted reproductive technology program.

Materials/Methods: All patients with a primary diagnosis of ENDO who
were candidates for autologous IVF-ET with early follicular phase FSH
levels�12 mIU/ml and hysteroscopically normal uterine cavities who had
undergone surgical resection/ablation of ENDO (SURG) within 60 months
of oocyte retrieval (OPU) and had no evidence of an endometrioma�3 cm
were evaluated. Patients who had received prolonged GnRH agonist courses
within 9 months of OPU were excluded. Patients were divided into two
groups based on the interval between the most recent SURG and OPU-
Group I: no more than 6 months’ interval (19 cycles); Group II: 6 months’
interval (76 cycles). Response to ovarian stimulation (COH) and IVF-ET
cycle outcome were evaluated. PR and implantation rates (IR) were defined
as cardiac activity/ET procedure.Data analysis: Student’s group t-tests, Chi
square and regression analysis as appropriate with results expressed as
mean� SEM unless otherwise indicated.

Results: The mean SURG-OPU intervals were 3.7� 0.3 mos. (Group I)
and 21.8� 1.6 mos. (Group II) (p� 0.001). There were no significant
differences between the groups with regards to age (I:34.1� 0.8 vs. II:

34.1� 0.4 years), ENDO score (I: 18.7� 5.1 vs. II: 15.8� 1.6), COH dose
(I: 41.1 � 3.4 vs. II: 43.5� 1.8 ampules), oocytes retrieved (I: 17.8� 2.2
vs. II: 17.1� 1.1), fertilization rate (I: 62.8� 5.3% vs. II: 59.8� 2.3%),
PR (I: 63.2% vs. II: 60.5%), or IR/ET (I: 34.6� 7.9% vs II: 36.2� 4.3%).
Regression analysis revealed no correlation between IR/ET and either
ENDO score (r� �0.09) or SURG-OPU interval (r� �0.13).

Conclusions: 1) The time interval between surgical management on
ENDO and OPU had no significant effect on IVF-ET cycle outcome
regardless of the extent of the disease 2) Any potential benefit derived by
ENDO surgery in achieving spontaneous conception may be overcome by
the inherently higher PR and IR associated with IVF-ET 3) The specific
effect of precycle resection of large endometriomata (3 cm) was not ad-
dressed in this trial in that all such masses were resected prior to cycle
initiation.

Wednesday, October 24, 2001
4:00 P.M.

O-281

Significance of the effect of hypoxia on the rate of apoptosis of human
peritoneal and adhesion fibroblasts for postoperative adhesion devel-
opment. G. M. Saed, B. Boytchev, K. Collins, M. P. Diamond. Wayne
State Univ, Detroit, MI; Dept of Obstetrics and Gynecology, Wayne State
Univ, Detroit, MI.

Objective: Clinically, adhesion reformation has been observed to occur
more frequently than de novo adhesion formation. Tissue modeling during
the wound healing process is governed by a dynamic equilibrium between
growth and programmed cell death (apoptosis). Growth control and apo-
ptosis are intimately associated, and a disturbance of the balance between
these two processes often leads to pathological situations, such as cell
accumulations in cancer and tissue fibrosis.

Design: To test the hypothesis that tissue hypoxia, which results from
tissue injury during surgery, lowers the rate of apoptosis of peritoneal
fibroblasts during peritoneal healing. These fibroblasts remain in the pro-
liferative stage and do not die through apoptosis and therefore continue to
produce extracellular molecules (ECM), resulting in adhesion development.

Materials/Methods: We have obtained fibroblast primary cultures from
normal peritoneal (NF) and adhesion tissues (ADF) of the same patient.
Fibroblasts were cultured under normal and hypoxic condition for 24 h
before evaluating apoptosis by the Tunel assay. Tunel assay measures the
fragmented DNA of apoptotic cells by incorporating fluorescein-12-dUTP
at 3�-OH DNA ends using the enzyme Terminal Deoxynucleotidyl Trans-
ferase (TdT). The fluorescein-labeled DNA was visualized directly by
fluorescence microscopy and quantitated by flow cytometry (FACS).

Results: Hypoxia resulted in an increase in the rate of apoptosis in
peritoneal fibroblasts but decreased apoptosis of adhesion fibroblasts. FACS
analysis showed that apoptosis was higher in fibroblasts of normal perito-
neum (MFC� 18.32) than adhesions (MFC� 14.11) of the same patient
in response to hypoxia treatment.

Conclusions: Our data suggests that adhesion fibroblasts respond to
hypoxia by decreasing their rate of apoptosis, which contribute to the
reformation of peritoneal adhesions.

Wednesday, October 24, 2001
4:15 P.M.

O-282

Increased transforming growth factor beta 1 (TGF-�1)/TGF-�2 ratio
following surgically induced peritoneal injury. M. L. Freeman, G. M.
Saed, M. P. Diamond. Wayne State Univ, Detroit, MI.

Objective: Transforming growth factor beta (TGF-�) plays a key role in
orchestrating wound repair in both the epithelium and mesothelium. Its
three isoforms, TGF-�1, TGF-�2, and TGF-�3, have direct roles in regu-
lating the deposition and turnover of extracellular matrix components,
vascular in-growth, and fibroblast activation. Previous epidermal studies in
murine and human models have shown that an increased TGF-�1/�2 ratio
in healing tissue is associated with increased fibrosis and scarring. Our
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objective was to determine if peritoneal TGF�1/�2 mRNA ratios are locally
elevated in adhesive as compared to normal peritoneal tissue in the rat.

Design: A prospective, randomized, double-blinded study.
Materials/Methods: Cecal abrasion using a previously validated, stan-

dardized method was performed on five Sprague-Dawley rats. Seven days
later necropsy was performed with adhesion and adjacent normal peritoneal
tissues collected from the cecal abrasion sites from all the operated rats; and,
normal cecal tissue was also harvested from a previously non-operated rat
(baseline). Total RNA was extracted from all tissues. Multiplex reverse
transcriptase / polymerase chain reaction (RT-PCR) using rat-specific
TGF-�1 and �2 primers, with �-actin as the normalizing control, was
utilized to quantitate the relative changes in TGF-�1 and�2 mRNA levels
in the tissues.

Results: In the four cecal adhesion tissue specimens the normalized ratios
ranged as follows:�1, 0.845 to 5.77, and�2, 0.292 to 2.87. In the
postoperative normal cecum the ratios were:�1, 0.291, and�2, 0.301. In the
baseline rat the ratios were:�1, 0.684, and�2, 0.659. Comparing respective
sample TGF-�1/�2 isoform ratios yielded these Results: adhesion tissue,
2.09, 2.34, 2.01, 4.10; normal peritoneal tissue, 0.97; and baseline, 1.04.
There was at a minimum a doubling in the TGF-�1/�2 ratio in adhesion
tissue specimens over that observed in the adjacent normal tissue and
non-operated baseline specimens.

Conclusions: The TGF-�1/�2 ratio is increased in adhesion as compared
to normal peritoneal cecal tissue in the rat. Normally healing postoperative
tissue, maintains the same TGF-�1/�2 ratio seen in fresh, non-operated
tissue. The rat peritoneum demonstrates an increase in the TGF-�1/�2 ratio
after wounding and adhesion formation as seen in other animal models and
tissues. Manipulation of TGF-�1 and�2 to achieve ratios associated with
less adhesions and scarring is a potential avenue to decrease postoperative
adhesion formation.

Wednesday, October 24, 2001
4:30 P.M.

O-283

A 5 MHz finger grip ultrasound probe for real-time intraoperative
guidance during complex reproductive surgical procedures. G. S. Let-
terie. Virginia Mason Medical Ctr, Seattle, WA.

Objective: To investigate the usefulness of a 5 MHz finger grip probe for
intraoperative guidance of complex intra-abdominal reproductive surgical
procedures.

Design: Case series.
Materials/Methods: A 5 MHz finger grip probe was used to monitor

intra-abdominal reproductive surgery in 2 sets of patients. The first set
underwent uterine reconstruction and excision of obstructive uterine horn
(n � 3) and a second group underwent transabdominal myomectomy for
multiple uterine leiomyomata (n� 3). Intraoperative real-time imaging was
accomplished by direct application of the finger grip probe to the uterine
serosa using saline solution as a transmission media. Ultrasound imaging
and surgical dissection were carried out both sequentially and simulta-
neously. Images were taken with an Aloka unit, model SSD-1700.

Results: Monitoring surgery with the finger grip probe provided an
additional dimension in planning surgical incisions and assessing the extent
of dissection. In the first group of patients, use of the finger probe delineated
intrauterine anatomy in 1 patient who had a normally sized and shaped
uterus with an obstructed intracavitary horn and hematometra. In 2 other
patients, the obstructed uterine horn extended deep into the pelvis lateral to
the vagina. Real-time imaging provided intraoperative monitoring of depth
of dissection into the paravaginal space. In those patients undergoing a
myomectomy, finger grip probe provided precise location of the leiomyo-
mata and intraoperative guidance for dissection.

Conclusions: The finger grip probe demonstrated intrauterine anatomy
and enabled a more directed surgical approach, both in placement of uterine
incisions for surgical reconstruction and excision of obstructed horns for
mullerian abnormalities and in identification and dissection for leiomyo-
mata. It may have a role in complex reproductive surgical procedures to
monitor both the location of uterine incisions and depth of dissection.

Wednesday, October 24, 2001
4:45 P.M.

O-284

Metroplasty of the class Va uterus Italian style. T. C. Nagel. Repro-
ductive Medicine Ctr, Univ of Minnesota, Minneapolis, MN.

Objective: To present a series of ten patients treated with an alternative,
simpler and safer method of surgical correction of the Class Va uterine
anomaly by which method the cervix is transected, and subsequent course
in those patients who conceived.

Design: Case studies of ten patients with Class Va class uterus.
Materials/Methods: In 1996 Vercellini (1) et al described a technique for

metroplasty in patients the Va uterus in which the cervix was divided
hysteroscopically with laparoscopic monitoring. They described ten women
who underwent the procedure. Six subsequently conceived. Four delivered
vaginally at term, one by C-section at another hospital, and one aborted in
the second trimester. Transection of the cervix did not result in cervical
incompetence. We report nine additional cases done between April 1997
and June 2000 using a similar procedure. Our procedures were done with
ultrasound monitoring to obviate the need for laparoscopy. Three of the
patients have conceived, in two instances with twins. The twins were
dichorionic, diamniotic in one instance and monochorionic, diamniotic in
the other.

Results: The pertinent data regarding the patients is presented in the table
below. The operative technique was essentially that of Vercellini et al
except that laparoscopy was done only if indicated for other reasons. The
metroplasty was done with ultrasonic monitoring.

Nine cases studies of patients with class VA uterus.

Patient

Age-
Surg
Date Diag/Treat Parity Post-op preg. Weeks gest’n

1 40–5/97 Sec Inf: prior loss at 9 week
with subchorionic hemorrhage

0010 Dichorionic
twins

37W-3D, C/S for
Breech

2 36–8/98 Prim Inf: Lt salpingectomy
for hydrosalpinx/Clomiphene
IUI

0000 Single 27W-5D, C/S for
Placenta Previa

3 35–2/00 Prim Inf:
asthenospermia/Gonadotropin
IUI

0000 Monochorionic
twins

Delivered at
32W-3D for
Preterm labor

4 27–2/00 Prim Inf: azospermia. IVF,
one TVOR

0000 Not pregnant

5 26–2/00 Prim Inf 0000 Moved out of
area

6 36–3/00 See Inf: left hydrosalpinx/
Clomiphene IUI

1001 Stopped trying

7 28–5/00 Prim Inf: PCOS, morbid
obesity, extensive lf ovarian
adhesions. Failed Clomiphene/
metformen, left S & O

0101 Not pregnant

8 28–5/00 Prior preterm delivery at 24W 0101 Not pregnant

9 17–7/00 Pelvic pain 0000 Not trying

Conclusions: This form of metroplasty is safe, easily performed, does not
require laparoscopy, and does not appear to result in cervical incompetence.
Ultrasound monitoring obviates the need for laparoscopy unless required for
other reasons, thereby decreasing morbidity and shortening recovery time.

SOCIETY FOR REPRODUCTIVE ENDOCRINOLOGY
AND INFERTILITY
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O-285

Induction of cyclooxygenase-2 and prostaglandin E2 biosynthesis by
epithelial cell derived factors is mediated mainly by p42/p44 mitogen-
activated protein (MAP) kinase in stromal cells in endometrium. M.
Tamura, S. Yang, B. Gurates, Z. Fang, S. Sebastian, S. E. Bulun. Univ of
Illinois at Chicago, Chicago, IL.

Objective: We previously reported that medium conditioned with endo-
metrial epithelial cancer (Ishikawa) cells (ECM) differentially regulated the
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expression of cyclooxygenase-1 and 2 (COX-1 and 2) in endometrial
stromal cells in primary culture. We present hereby the signaling pathways
responsible for ECM induction of COX-2 in endometrial stromal cells.

Design: Prospective study.
Materials/Methods: Human normal endometrial stromal cells were ob-

tained from reproductive aged women who were undergoing surgery for
uterine leiomyoma. We studied the molecular basis for the enhancement of
COX-2 expression using human endometrial stromal cells in primary cul-
ture treated with ECM as a model system.

Results: Using serial deletion mutants of the 5’-flanking region of the
COX-2 gene promoter, we observed that the ECM induction of COX-2
promoter activity was regulated by cis-acting elements in the�360/	56 bp
region, which include a NF-	B site, a C/EBP� site and a cAMP response
element (CRE). U0126 (a specific inhibitor of the upstream kinase that
activates p42/p44 MAP kinase), a protein kinase A inhibitor or a protein
kinase C (PKC) inhibitor were highly effective in inhibiting ECM-depen-
dent induction of COX-2 mRNA and protein levels. In contrast, treatment
of cells with SB203580 (a specific inhibitor of p38 MAP kinase), 1-pyrro-
lidinecarbodithioic acid (PDTC; a NF-	B specific inhibitor) and tyrphostin
AG126 (a protein tyrosine kinase inhibitor) did not block ECM stimulation
of COX-2.

Conclusions: These results are suggestive that ECM-induced COX-2
expression is mediated via activation of p42/p44 MAP kinase in stromal
cells. Activation of this MAP kinase pathway by PKC may also mediate
ECM-induction of the COX-2 promotor via the phosphorylation of
C/EBP�. Activation of PKA, on the other hand, is likely to enhance
transcription via binding of phosphorylated CREB to the CRE. Thus, we
speculate that a functional interaction between C/EBP� binding site and
CRE might be important in regulating the COX-2 gene and prostaglandin
E2 biosynthesis in ECM-stimulated endometrial stromal cells.

Supported By: NIH grant HD38691.
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SREI Prize Paper
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Is the short follicular phase in older women secondary to advanced or
accelerated dominant follicle development? A. J. Harper, B. S. Houmard,
M. R. Soules, N. A. Klein. Univ of Washington, Seattle, WA.

Objective: Women in later reproductive life have a shortened menstrual
cycle associated with earlier ovulation. The current study was conducted to
determine if the shortened follicular phase in ovulatory older women is
secondary to advanced (i.e. earlier initiation) or accelerated (i.e. more rapid)
folliculogenesis.

Design: A prospective study comparing folliculogenic and hormonal
responses in normal ovulatory older versus younger women after hypotha-
lamic-pituitary-ovarian (HPO) axis suppression with a GnRH-agonist

Materials/Methods: As part of a series of studies to further understand
normal reproductive aging, we recruited healthy, ovulatory women ages
40–45 (n� 15) and 20–25 (n� 13) for participation. All subjects were
required to have eumenorrhea (21–35 days), normal body mass index
(18–24 kg/m2), absence of medical or reproductive disorders (including
infertility), biphasic basal body temperature graphs, and normal midluteal
serum levels of prolactin�20 ng/ml, progesterone�3 ng/ml, and testos-
terone�60 ng/dl in control cycles. All subjects underwent daily venipunc-
ture and serial transvaginal ultrasonography to monitor dominant follicle
development throughout the follicular phase of a pre-study (control) cycle.
Nafarelin acetate 200 mcg intranasally bid was started 7 days after urinary
LH kits detected the midcycle gonadotropin surge in the study cycle. After
suppression of the HPO axis was confirmed by a serum estradiol (E2)�20
pg/ml, nafarelin was continued for 5 further days to insure an adequate and
uniform degree of down regulation among the subjects. After discontinua-
tion of the nafarelin, follicular growth was assessed by daily venipuncture
and transvaginal ultrasonography until dominant follicle collapse was con-
firmed.

Results: As expected, the older subjects in the control cycles demon-
strated an elevated Day 3 FSH (10.3 vs. 5.7 mIU/ml, p� .01) and a
shortened follicular phase (12.5 vs 14.8 days, p� .01) compared to the
younger subjects. After release from HPO axis suppression, the older cohort
had a quicker rise to the early follicular FSH peak (7.0 vs. 9.7 days, p�
.05), a higher early follicular FSH peak (12.1 vs. 6.3 mIU/ml, p� .01), and

a shorter time from release of suppression to subsequent LH surge (17.5 vs.
20.8 days, p� .01). However, the time from FSH peak to LH surge after
discontinuation of the nafarelin was similar in the older and younger groups
(10.5 vs. 11.2 days, p� .51). While the slope of the E2 rise and size of the
dominant follicle were not different between groups, the peak E2 was
greater in older women (368 vs. 289 pg/ml, p� .04).

Conclusions: These data suggest that the shortened follicular phase in
older women is due to an advanced recruitment (i.e. earlier FSH rise) and
not accelerated folliculogenesis. If older women have accelerated follicular
growth, we would have expected to find a difference between in the time
from FSH peak to LH surge between groups. A putative mechanism for the
advanced follicular phase in older women is the earlier and higher FSH rise
as compared to younger subjects. This phenomenon occurred in the absence
of influence from the preceding luteal phase, and this fact suggests that the
onset and magnitude of early follicular FSH elevation may be due to subtle
differences in early follicular phase ovarian hormones (e.g. inhibin, results
pending) that are associated with declining ovarian reserve.

Supported By: NIA RO1-AG14579.
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O-287

Comparative gene expression profiling of cumulus and mural granulosa
cells from periovulatory human follicles stimulated with FSH and hCG.
R. Gosden, R. Sladek, P. Smith, S. Tan. McGill Univ, Montreal, QC,
Canada; Montreal Genome Ctr, Montreal, Canada.

Objective: Granulosa cells in mature Graafian follicles are clonally de-
rived from pregranulosa cells in primordial follicles. After reaching the
antral stage, they differentiate into mural and cumulus cells serving, respec-
tively, the endocrine functions and to support oocyte development. These
subpopulations differentially express hormone receptors and enzymes for
steroidogenesis, glycosaminoglycans and carbohydrate metabolism, but un-
til recently it was not practicable to determine the extent of differences in
gene expression.

Design: Comparative gene expression profiles of cumulus and mural
granulosa cells were obtained by probing approximately 7,000 genes in
DNA microarrays.

Materials/Methods: Mural and cumulus granulosa cells were harvested
from follicular aspirates of 15 patients undergoing controlled stimulation
with FSH and hCG. Red cell contamination was reduced by lysis, and white
blood cells were eliminated using anti-CD45 magnetic Dynabeads. Total
RNA was extracted and pooled and its integrity was confirmed by electro-
phoresis and internal chip controls. After first strand and second strand
cDNA synthesis, hybridization reactions were performed using 15 micro-
gram of biotinylated cRNA from the entire cDNA reaction with HuGeneFL
microarrays (Affymetrix, Santa Clara, CA). Specifically bound probe was
detected by incubating with streptavidin phycoerythrin and scanning the
chips using a GeneArray Scanner (Hewlett Packard). Scanned images were
analyzed using GeneChip Analysis Suite 4.0. The experiments were carried
out in duplicate with additional chips to confirm that magnetic separation
had not affected RNA quality and no confounding signals from residual red
cell RNA. The presence of N-cadherin and zona occludens protein (ZO1) in
only the granulosa cell preparations confirmed minimal red cell contami-
nation. The thresholds of significant detectable change were set at 3.0 fold
with a relative abundance of 200 units, and some genes were selected for
follow-up using Northern analysis.

Results: At least 389 genes were differentially regulated, but nearly twice
as many genes were downregulated in cumulus cells as those which were
upregulated (249 cf. 140). Moreover, the magnitude of the downregulation
was often much greater. Downregulated genes in cumulus cells included,
inter alia, representatives of proteases (5), adhesion molecules (5), hor-
mones and cytokines (7), receptors and signal transduction pathways (40),
transcriptional and translational control mechanisms (11) and MHC anti-
gens (22).

Conclusions: These data reveal broad differences in gene expression
between the granulosa cell subpopulations, and support the hypothesis that
cumulus cells are the less differentiated of the two types. They provide
insights into molecular regulation of the dual functions of follicles, and
microarrays may eventually be helpful in defining an optimal molecular
phenotype of the periovulatory follicle.
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O-288

Interaction between luteinizing hormone (LH) and insulin (I) during
gonadotropin stimulation for in vitro fertilization (IVF) affects intrafol-
licular steroidogenesis in prenatally androgenized female rhesus mon-
keys. D. A. Dumesic, R. Schramm, A. Paprocki, R. Zhou, E. Peterson,
D. H. Abbott. Mayo Clin, Rochester, MN; Wisconsin Regional Primate
Research Ctr, Univ of Wisconsin, Madison, WI; Dept of OB-GYN, Wis-
consin Regional Primate Research Ctr, Univ of Wisconsin, Madison, WI.

Objective: Adult female rhesus monkeys exposed to prenatal androgen
excess during the first third of pregnancy demonstrate LH hypersecretion,
abnormal I responsiveness to infused glucose (GLU) and impaired blasto-
cyst development. This relationship between circulating LH and I abnor-
malities and blastocyst development may involve disordered ovarian ste-
roidogenesis since cultured human granulosa cells pretreated with (I)
demonstrate exaggerated LH-induced P4 production. This study examines
serum LH and I levels in prenatally androgenized (PA) female monkeys
undergoing gonadotropin therapy for IVF to determine whether abnormal
LH or I secretion affects intrafollicular progesterone (P4) and estradiol (E2)
concentrations.

Design: Prospective study.
Materials/Methods: Five early-treated (E) and 5 late-treated (L) ovulatory

PA females (e.g. 15–35 days of testosterone propionate exposure starting on
gestational days 40–44 or 100–115, respectively) and 5 control (C) females
were studied. All females received recombinant (r) human (h) FSH injec-
tions (30 IU, IM daily) for 7–8 days. rhCG (1000 IU, IM) was administered
1 day later and laparoscopic oocyte retrieval was performed 27 hours after
rhCG. Serum LH and I levels were measured before (basal) and after rhFSH
treatment. Follicular fluid was collected from the largest ovarian follicles
(5–7 mm) for measurement of P4 and E2.

Results: Age, body weight and basal FSH levels were similar among
female groups. Basal LH levels were greater in EPA (0.4� 0.02) than LPA
(0.2 � 0.06) or C females (0.2� 0.04 ng/ml; p� 0.05) and decreased to
normal values on the last day of rhFSH treatment. Conversely, I levels
initially were similar among female groups (C, 87� 23; LPA, 120� 70;
EPA, 74 � 18 uU/mL: p � NS), but significantly decreased from basal
values during rhFSH treatment in C (28� 6, p� 0.005) and LPA (69� 39,
p � 0.05), but not EPA females (59� 18 uU/mL, p� NS). Consequently,
serum I levels during rhFSH treatment decreased by only 20.3% in EPA
females compared to 42.9% and 67.4% in LPA and C females. At the same
time, basal serum GLU/I ratios were similar among female groups and
significantly increased during rhFSH treatment in C (p� 0.01) but not LPA
or EPA females (p� NS). Intrafollicular P4 levels were significantly
increased in EPA (180� 25) and LPA (158� 17) compared to C (83� 26
ng/mg protein; p� 0.02 vs EPA, p� 0.01 vs LPA) females. Intrafollicular
E2 levels, however, were significantly decreased in EPA females alone
(2.5� 1.0) compared to C (4.4� 1.0; p� 0.05) or LPA (5.4� 0.7 ng/mg
protein; p � 0.001) females. The resulting intrafollicular P4/E2 ratio,
therefore, was significantly greater in EPA (116� 16) and LPA (41� 11)
than C (21� 18; p � 0.001 vs EPA, p� 0.01 vs LPA) females, and was
greatest in EPA females (p� 0.001 vs LPA females).

Conclusions: Abnormal LH and I secretion during gonadotropin stimu-
lation for IVF in early-treated prenatally androgenized adult female rhesus
monkeys is associated with intrafollicular P4 elevation and E2 suppression,
perhaps as the result of premature granulosa cell differentiation.

Supported By: Supported by NIH grants RR14093 and RR13635.
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O-289

Mouse blastocyst survival requires GLUT8 expression and transloca-
tion. A. B. Pinto, M. O. Carayannopoulos, K. Moley. Washington Univ
Sch of Medicine, St Louis, MO.

Objective: GLUT8 is a facilitative glucose transporter expressed predom-
inantly in the murine blastocyst. Unlike other glucose transporters, GLUT8

resides intracellularly in vesicles that, upon IGF-1/insulin stimulation, ap-
pear to translocate to the plasma membrane.

Design: Hyperstimulation protocol, embryo culture, embryo transfer, and
embryos were processed for immunohistochemistry evaluation.

Materials/Methods: A. To determine if GLUT8 has a physiologic role in
blastocyst survival, as do the other glucose transporters, two-cell embryos
were cultured to a blastocyst stage in the presence of antisense or sense
oligonucleotides to GLUT8. Apoptosis was assessed using the Terminal
dUTP nick end labeling (TUNEL) techniques and recorded as%TUNEL-
positive nuclei/total nuclei. B. To determine the outcome of these embryos,
blastocysts exposed to sense vs antisense were transferred back into foster
mice and the pregnancy continued until day 14.5 at which time the uteri
were examine for the normal gestational sacs and resorptions. C. To exam-
ine what effect, if any, a decrease in IGF-1 receptor (IGF-1R) expression
and signalling has on GLUT8 translocation, embryos were cultured in
IGF-1R sense vs antisense to a blastocyst stage. Using confocal immuno-
fluorescent microscopy, GLUT8 was localized within the blastocysts
acutely treated with insulin or not treated. Comparison was made between
embryos cultured in IGF-1R antisense vs sense.

Results: A. Embryos culture in GLUT8 antisense (n� 17) experienced
46% TUNEL-positive nuclei as compared to sense embryos at 6% (n� 19).
A control antisense oligonucleotide, specific for Hsp70-2 and known not to
have an effect on blastocysts, was used. These blastocysts showed a rate of
apoptosis that was similar to sense. B. Transferred embryos exposed to
GLUT8 antisense experienced higher rates of resorptions (86.5� 5.2% vs
40.0� 8.5%; p� 0.0002) and lower normal pregnancy rates (10.5� 4.3%
vs 59.6� 8.5%; p� 0.0001) as compared to embryos cultured in GLUT8
sense. A total of 6 experiments were performed in each group with a total
of 12 mice in the sense group and 15 mice in the antisense group C.
Exposure to insulin in the sense-treated embryos (n� 12) induced trans-
location from intracellular compartments to the plasma membrane. Blasto-
cysts exposed to IGF-1R antisense (n� 10), however, failed to demonstrate
any change in intracellular location with insulin treatment. These IGF-1R
antisense embryos also displayed significantly greater TUNEL staining as
compared to sense.

Conclusions: These data suggest that GLUT8 expression and transloca-
tion in response to insulin are critical for blastocyst survival. These findings
may have implications for pregnancy losses associated with hyperglycemia
or hyperinsulinemia.

Supported By: This work was supported in part by NIH through Grants
RO1-HD-38061-01A1 (to K.H.M.), P60-DK-30579 (to K.H.M.); and by the
Burroughs Wellcome Fund through a Career Award in the Biomedical
Sciences (to K.H.M.).

Wednesday, October 24, 2001
3:45 P.M.

O-290

Differential gene expression of cytokines, chemokines, growth factors
and their receptors in receptive versus non-receptive human endome-
trium. F. Dominguez, S. Avila, J. Martin, A. Pellicer, J. Castrillo, C.
Simon. Inst Valenciano de Infertilidad, Valencia, Spain; Ctr de Biologia
Molecular Severo Ochoa (CSIC-UAM), Madrid, Spain; Inst Valenciano de
Infertilidad and Dept of Pediatric Obstetrics and Gynecology, Valencia
Univ Sch of Medicine, Valencia, Spain.

Objective: Cytokines, chemokines and growth factors have been identi-
fied as relevant molecules in endometrial receptivity and therefore in em-
bryonic implantation. Until now this information has been produced based
on the study of expression of single molecules. Nowadays, the current
advances in molecular biology allow us to obtain a complete overview of
the relevance of these molecules in endometrial receptivity. The aim of the
present work is to describe the different pattern of gene expression in
receptive versus non-receptive human endometrium.

Design: We have differentially analyzed the expression pattern of 375
genes including cytokines, chemokines, integrins, growth factors and their
receptors using a cDNA array. This study was performed using cDNA
obtained from endometrial biopsies obtained at LH	 2 and LH	 7 of a
natural cycle from the same patient (n� 2).

Materials/Methods: Endometrial biopsies were collected at days LH	 2
and LH 	 7, corresponding to “non-receptive” and “receptive” endome-
trium from the same patient (n� 2). After isolation of total RNA, 32P
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cDNA probes were generated using Reverse Transcriptase (RT) and a
mixture of gene-specific primers. Purified labeled probes were separately
hybridized to two identical membranes (Human Cytokine Expression Array,
R&D) with 375 duplicate human cDNAs. After a high-stringency wash the
membranes were exposed to a phosphor screen and the differential hybrid-
ization patterns were analyzed by densitometric analysis.

Results: Densitometric analysis of both membranes showed that in the
receptive endometrium the following genes were highly expressed com-
pared to non-receptive endometrium: PP14 (Placental Protein 14) gene
20-fold increase, IGFBP-7/MAC25 (Insulin-like Growth Factor Binding
Protein-7) gene 10-fold increase, osteopontin gene 8 fold increase and IL-1
R type I gene 2-fold increase. Whereas the non-receptive endometrium
expressed differentially the following genes compared to the receptive
endometrium: IFN�R2 (Interferon gamma Receptor 2) gene and IL-15R�
(Interleukin-15 Receptor alpha chain receptor) gene 10-fold increase, Eph-
rin A-2 gene 6-fold increase, RDC-1 (orphan receptor) and GFR�3 (GDNF
family receptor alpha 3) genes 5-fold increase.

Conclusions: Using cDNA array technology we have demonstrated the
increased expression of 4 genes in the receptive endometrium and 5 genes
highly expressed in the non-receptive endometrium. The functional rele-
vance of these candidate genes in endometrial receptivity require further
research with anti-sense and transfection experiments using in vitro models,
but this new technology will undoubtly give us a fair overview of the
relevance of different known genes in specific processes such as endome-
trial receptivity.

Supported By: Ministerio de Ciencia y Tecnologia. Movilidad de Inves-
tigadores y Tecnologos (MIT), MTB24364784.

Wednesday, October 24, 2001
4:00 P.M.

O-291

Prospective randomized trial comparing the effects of letrazole (LE)
and clomiphene citrate (CC) on follicular development, endometrial
thickness and pregnancy rate in patients undergoing super-ovulation
prior to intrauterine insemination (IUI). A. Sammour, M. M. Biljan,
S. L. Tan, T. Tulandi. McGill Reproductive Ctr, Montreal, QC, Canada.

Objective: CC is commonly used to increase the number of pre-ovulatory
follicles in ovulatory patients prior to IUI. However, pregnancy rates fol-
lowing induction with CC and IUI are lower than expected for the number
of follicles produced. This is probably the result of the negative effect of CC
on endometrial development. Recently, a report of a small cohort of anovu-
latory patients suggested that LE, a non-steroidal aromatase inhibitor, could
result in a successful ovulation induction with a normally developed endo-
metrium and high pregnancy rates when administered to patients who
developed a thin endometrium when treated with CC. In this study we
investigated whether treatment with LE offers an advantage over treatment
with CC in patients with unexplained infertility undergoing IUI treatment.

Design: Prospective randomized double blind trial.
Materials/Methods: Patients with at least 12 months of unexplained

infertility and the absence of ovarian cysts on ultrasound scan performed
between day 1 and 3 of the menstrual cycle, were offered to participate in
the study. The patients were randomized to receive either 100 mg of CC or
2.5 mg of LE for five days starting from cycle day 3. Ultrasound scans and
blood tests were performed on cycle day 7, and as required thereafter, until
the dominant follicle reached 18 mm in mean diameter. Ovulation was then
triggered with 10,000 IU hCG and IUIs were performed 24 and 48 hours
later. In subsequent cycles patients remained in their original study group.
A maximum of three cycles were offered to each patient.

Results: In the period between November 2000 and March 2001 a total of
49 patients were recruited into the study. Of these 25 received LE and 24
received CC. There was no difference between the two groups in age (30.7
years vs. 32.8 years p� .11), duration of infertility (26 vs. 24 months p�
.82), semen characteristics or any other relevant parameters. On day 7 of the
menstrual cycle the group receiving CC had significantly higher serum E2
(898 vs. 326 pmol/mL p� .0001) and FSH levels (7.0 vs. 6.2 IU/mL p�
.03). Both groups had a similar number of measurable follicles (5.5 in CC
vs. 6.0 in LE group p� .8) and endometrial thickness (5.4 mm in CC vs 5.5
mm in LE group p� .9). Patients in both groups required a similar period
of time to satisfy the criteria for hCG administration (10 days in CC vs. 11
days in LE group p� .3). On the day of hCG administration the patients in

the CC group had higher E2 levels (2322.5 vs. 605 pmol/mL p� .0001),
more follicles 14 mm in the mean diameter (2 vs 1 p� .005), a thinner
endometrium (6.9 vs 8.6 mm p� .03) and an increased uterine artery
Pulsatility Index (3.6 vs. 3.1 p� .0005). A non-significant increase in
pregnancy rate was observed in patients receiving the LE treatment (16.7%
vs. 5.6% per patient p� .55).

Conclusions: Patients with unexplained infertility, when treated with LE
rather than CC develop less pre-ovulatory follicles but achieve a superior
uterine environment. Due to its less detrimental effects on uterus LE could
replace CC, at least in some patients, with unexplained infertility undergo-
ing ovulation induction and IUI.

Supported By: ‘Serono’ Canada.

Wednesday, October 24, 2001
4:15 P.M.

O-292

Serum vascular endothelial growth factor (VEGF) and transforming
growth factor-� (TGF-�) as possible markers for early ectopic preg-
nancy. A. A. Felemban, A. Philip, A. T. Sammour, M. Chowdhury, H. A.
Kharif, T. Tulandi. McGill Univ and King fahad national guard Hosp,
Riyadh, QC, Saudi Arabia; McGill Univ, Montreal, QC, Canada; Riyadh
Cent Hosp, Riyadh, QC, Saudi Arabia; Royal Victoria Hosp, Montreal, QC,
Canada.

Objective: Management of ectopic pregnancy (EP) has changed dramat-
ically over the years and a conservative approach now predominates. In
order to allow a conservative treatment, an early diagnosis is important. The
purpose of our study was to evaluate serum VEGF and TGF-b (active and
latent) concentrations in women with normal intrauterine pregnancy (IUP),
arrested IUP and EP.

Design: Prospective, case control study.
Materials/Methods: VEGF and TGF-b levels were measured collectively

from 45 samples from women who subsequently were diagnosed to have an
EP, a normal IUP and an arrested pregnancy (15 women in each category).
Serum VEGF was measured in duplicate by commercial ELISA. Quantita-
tion of TGF-b was based on its ability to stimulate plasminogen activator
inhibitor (PAI) and was done using mink lung cells stably transfected with
PAI promoter fused to luciferase gene. The total (latent and active) and
active levels of TGF-b were determined by measuring the luciferase activity
of transfected cells treated with serum samples heated at 700 C for 10 min
or left unheated, respectively.

Results: There was a significant difference in VEGF levels among women
with EP, arrested pregnancy and normal IUP (306.1� 26.5, 169.7� 16.6
and 27.0� 4.4 pg/ml respectively, p� 0.001). With a cutoff level of 200
pg/mL, serum VEGF could distinguish normal IUP from EP with a sensi-
tivity of 88%, a specificity of 100% and a positive predictive value of 100%.
Between EP and arrested IUP, the sensitivity was 87.5%, specificity 75%
and positive predictive value of 77.8%. There was no significant difference
in the total (active	 latent) TGF-b levels among women with EP (190.0�
11.3 pM) and those with arrested pregnancy (168.3� 13.2 pM). However,
the levels were lower in women with normal IUP (138.3� 11.9 pg/ml) than
the other two groups (p� 0.01). Active TGF-b levels were significantly
lower also in women with normal IUP (3.6� 1.0 pM) than in those with EP
(7.8 � 1.1 pM) and with arrested pregnancy (5.7� 0.6 pM) (p� 0.01).

Conclusions: VEGF could be a potential marker for ectopic pregnancy.
There is a difference in the levels of serum VEGF in women with EP,
arrested IUP and normal IUP. Serum TGF-b levels (active and total) are
higher in women with EP than in those with normal IUP, but there is no
difference between EP and arrested pregnancy.

Supported By: McGill University.

Wednesday, October 24, 2001
4:30 P.M.

O-293

D-chiro-inositol (INS-1) enhances ovulatory rate in hyperandrogen-
emic, oligomenorrheic women with the polycystic ovary syndrome.
J. E. Nestler, R. Gunn, S. Bates, J. Gregory, W. Jacobson, A. D. Rogol.
Virginia Commonwealth Univ, Richmond, VA; Insmed Inc, Richmond, VA.
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Objective: Polycystic ovary syndrome (PCOS) is an oligo-ovulatory
syndrome with wide variation in circulating androgen levels and insulin
resistance. We sought to confirm our previously published exploratory,
single site, 2 month study (N Engl J Med 1999;340:1314–20) in which
INS-1, a biochemical precursor to a membrane-bound inositolphosphogly-
can putative insulin mediator, 1200 mg/day, as a single oral dose, markedly
increased the ovulatory rate in hyperandrogenemic, hyperinsulinemic oligo-
ovulatory women.

Design: In a randomized, double-blind, placebo-controlled, dose-ranging
two month trial preceded by a 4 week placebo run-in at 17 US clinical sites,
we assessed the effects of INS-1, 300 to 1200 mg/day or placebo on
ovulatory rate and circulating total testosterone (T) and free T levels in 223
women who were oligomenorrheic and obese. Weekly serum progesterone
levels were obtained to confirm ovulation (�4 ng/mL) over the course of the
study.

Materials/Methods: (see above).
Results: No study drug-related serious adverse events were reported. The

adverse event profile was similar in both placebo and INS-1 groups. 71
women were determined to be hyperandrogenemic based on both elevated
free and total T levels. 67 of these women completed at least one month of
study drug administration. The ovulatory rates during the two months of
treatment were: placebo, 18%, 300 mg, 6%, 600 mg, 32%, 1200 mg, 44%
(p � 0.05). In those women who ovulated while receiving INS-1 there was
a 22% decrease in free T concentration (from 1.61 to 1.25 ng/dL) and a 20%
decrease in T level (from 71 to 57 ng/dL; both p� 0.05). In those women
who did not ovulate while receiving INS-1 there were only small, non-
significant, decreases in free and total T concentrations.

Conclusions: We conclude that 32% of the women who entered our trial
were hyperandrogenemic based on the criteria of both elevated T and free
T levels. There was a statistically significant decrease in androgen levels in
those women who ovulated while receiving INS-1. Longer-term, dose-
ranging studies are underway to further assess the utility of INS-1 therapy
in hyperandrogenemic women with PCOS.

Supported By: Insmed Incorporated. Richmond, Virginia.

Wednesday, October 24, 2001
4:45 P.M.

O-294

Differential diagnosis of clinically evident hyperandrogenism: experi-
ence with over 1000 consecutive patients. L. A. Sanchez, E. S. Knochen-
hauer, R. Gatlin, C. Moran, R. Azziz. Univ of Alabama at Birmingham,
Birmingham, AL; Institutos de los Seguro Sociales de Mexico, Mexico,
D.F., Mexico.

Objective: The purpose of this study was to estimate the prevalence of the
different pathological conditions causing clinically evident hyperandro-

genism (HA)in a population of over 1000 women consulting for symptoms
potentially related to androgen excess.

Design: Prospective descriptive study.
Materials/Methods: All patients presenting for evaluation of symptoms

potentially related to HA between 10/87 and 10/00, including oligo/amen-
orrhea, excess hair growth, or acne, were evaluated and the data recorded
and maintained prospectively in a computerized database (Alpha Four v.
6.0, Alpha Software Corp.). For this study, the following parameters were
analyzed: modified Ferriman-Gallwey hirsutism (F-G) score; serum levels
of total testosterone (T), free T, and DHEAS; and fasting and/or stimulated
plasma glucose and serum insulin (INS). The upper limit for total T, free T,
and DHEAS were 2.94 nmol/L, 0.026 nmol/L and, 6.64�mol/L, respec-
tively, as previously reported (J Clin Endocrinol Metab 1998;83:3078-82).
Hirsutism was defined as an F-G score�6. The different diagnoses were
established as follows: i) androgens-secreting neoplasms (ASN) by resec-
tion and histopathology of the tumor; ii) 21-hydroxylase (21-OH) classic
adrenal hyperplasia (CAH) by review of prior records; iii) 21-OH non-
classic adrenal hyperplasia (NCAH) by an ACTH-stimulated 17-hy-
droxyprogesterone level�10 ng/mL; iv) the hyperandrogenic-insulin resis-
tant-acanthosis nigricans (HAIRAN) syndrome by a fasting basal INS�80
�IU/mL, or an INS level during a 3-hour oral glucose tolerance test�500
�IU/mL; v) idiopathic hirsutism (IH) by the presence of hirsutism accom-
panied by normal ovulation and androgens levels, after exclusion of the
above disorders; and vi) the polycystic ovary syndrome (PCOS) by the
presence of ovulatory dysfunction with hirsutism and/or elevated androgen
levels, after exclusion of the above disorders.

Results: A total of 1163 consecutive patients were entered into the study.
We then excluded from analysis those patients who were on hormonal
therapy at the time of their initial evaluation (n� 179, 15.4% of the total)
or had grossly incomplete data (n� 133, 11.4%). Since we were studying
only patients with clinically evident HA we also excluded women with
oligo-ovulation only (n� 56, 4.8%), elevated androgen levels only (n� 19,
1.6%), or without a demonstrable clinical abnormality (n� 16, 1.4%). In
the remaining population of 770 patients, ASNs were diagnosed in 2, CAH
in 5, NCAH in 16, HAIRAN syndrome in 21, IH in 29, and PCOS in 611.
After 4/96 the fasting INS levels were routinely obtained, resulting in an
unbiased incidence of HAIRAN syndrome of 1.6% (4/329). Ovulatory
function was determined in all eumenorrheic hirsute women beginning 1/95
with an unbiased incidence of IH of 6.3% (18/287). Finally, since 3 of the
NCAH patients were diagnosed because they were relatives of a patient
already diagnosed with this disorder, the unbiased incidence of NCAH was
1.7% (13/770). Eighty-six patients had elevated androgen levels and hirsut-
ism, but had normal ovulation.

Conclusions: In this large study of consecutive patients presenting with
clinically evident HA, PCOS was observed in 79%, IH in 6.3%, HAIRAN
syndrome 1.6%, NCAH in 1.7%, CAH in 0.6%, and ASN in 0.2%. Whether
normo-ovulatory hirsutism and hyperandrogenemia, observed in 11.2% of
patients, represents a form of PCOS or IH remains to be determined.

Supported By: In part by NIH grant RO1-HD-29364 (to R.A.).
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ART: CLINICAL ART

P-1

Comparison of intracytoplasmic sperm injection (ICSI) and conven-
tional in vitro fertilization (IVF) in patients with non-male factor
infertility. R. J. Kiltz, V. Polanski, D. J. Woodhouse, D. B. Miller. CNY
Fertility Ctr, Syracuse, NY.

Objective: Although ICSI was initially utilized to treat male factor
infertility, its use has become increasingly popular by assisted reproductive
technology (ART) laboratories as a basic method of oocyte fertilization in
patients with normal semen parameters. Some authors have demonstrated
benefit to ICSI in unexplained female infertility. Many patients are also
requesting ICSI to increase the chances of fertilization despite no male
factor. Problems leading to fertilization failure that may occur during
conventional IVF can be circumvented by ICSI. Lack of fertilization may be
due to oocyte immaturity at the time of insemination, which would go
undetected with conventional insemination. The purpose of this study was
to evaluate the effectiveness of ICSI vs. conventional IVF in couples with
non-male factor infertility.

Design: A retrospective study in a private ART center.
Materials/Methods: All fresh, non-donor and non-male factor IVF cycles

performed from March 1999 through December 2000 (n� 311) were
included in this study. Male infertility was ruled out on the day of IVF
according to the WHO criteria based on concentration, count, motility and
progressive movement. Following random selection, conventional IVF or
ICSI was applied and embryos were cultured in G1.2 medium to day 3.
Embryo transfer (ET) was performed on day 3 or embryos selected for
extended culture were placed in G2.2 medium to day 5 and subsequently
transferred. All micromanipulations and conventional inseminations were
distributed evenly among two embryologists and the same physician per-
formed all ET.

Results: See table below.

n Age (�SD)
No. oocytes

(�SD)
Fertilization

rate (%)

ICSI 159 34.1� (4.2) 14.2 (7.5) 73.2
IVF 152 34.1� (4.2) 13.9 (8.2) 67.9

n Failed
fert.

No. embr./ET
(�SD)

Clinical
preg. (%)

ICSI 159 1 3.8 (1.7) 61 (38.3)
IVF 152 5 3.5 (1.6) 62 (40.1)

P value� NS for all analyzed variables (significant: p� 0.05).

Conclusions: Although ICSI provided no improvement to fertilization or
clinical pregnancy rates in our study, it reduced fertilization failure and had
no detrimental effect. This method may be considered as effective as
conventional IVF when applied to those patients with non-male factor
infertility and may be utilized on a routine basis for oocyte fertilization in
this patient population.

P-2

Does GnRH agonist mediated LH oversuppression influence IVF Out-
comes? M. Dayal, K. Barnhart, C. Coutifaris. Univ of Pennsylvania,
Philadelphia, PA.

Objective: Published results suggest that LH oversuppression may neg-
atively affect IVF embryo transfer outcomes. It is unclear whether this
observation, if true, is through a hormonal effect (LH or GnRH agonist) on
the developing oocyte or the endometrium. To distinguish between an
endometrial or oocyte effect, frozen embryo transfer outcomes were eval-
uated stratified to LH values in frozen and their respective fresh cycles.

Design: Retrospective cohort study of 101 frozen embryo transfer cycles
following fresh IVF cycles in patients less than 40 years old with cryopre-
served pronuclear stage (2PN) embryos (freezing is performed if the total

number of 2PN embryos exceeds 6, if less than 35 years old or 8, if more
than 35 years old).

Materials/Methods: ART charts from frozen embryo transfers and their
fresh cycles from 1997–2000 were reviewed. The cryopreservation protocol
included luteal phase GnRH agonist suppression followed by estrogen and
estrogen plus progesterone replacement. Frozen cycle outcomes were strat-
ified according to a mean LH value of 3 mIU/ml in fresh cycles and further
stratified by a LH value of 3 mIU/ml at the time of progesterone initiation
in frozen cycles. Data was analyzed according to outcomes from the fresh
IVF cycles. Pregnancy, early pregnancy loss and live birth rates according
to levels of LH in fresh and frozen cycles were computed for analysis. Data
was analyzed using Fischer’s exact test, chi square, and logistic regression.

Results: Frozen cycle clinical pregnancy and live birth rates were similar
with embryos obtained from fresh cycles with mean LH values of either�3
mIU/ml or �3 mIU/ml (30/81 versus 10/20, p� 0.288 and 21/81 versus
7/20, p� 0.417, respectively). Although frozen cycle pregnancy and live
birth rates tended to be higher in patients with LH values of�3 mIU/ml at
the time of progesterone initiation (42% versus 26% and 30% versus 16%,
respectively), these findings were not statistically significant (p� 0.189 and
p � 0.197). In a subgroup of patients with a negative hCG in the fresh IVF
cycle (n� 62), none experienced a loss with increased LH suppression (�3
mIU/ml) in their frozen embryo transfer cycle (p� 0.041).

Conclusions: Frozen cycle pregnancy and live birth rates are not affected
by the degree of LH suppression in either fresh or frozen IVF cycles. No
losses were noted in the subgroup of women with increased frozen cycle
suppression and a previously unsuccessful fresh cycle. Even though fertil-
ization rates are decreased in fresh cycles with LH values of�3 mIU/ml
(Fertility and Sterility, March 2001), the embryos obtained and cryopre-
served from these cycles produce similar pregnancy and live birth rates to
less suppressed patients. We conclude that LH suppression is not detrimen-
tal to the quality of embryos produced in fresh cycles and it does not
negatively affect outcomes in frozen cycles. Thus, a direct detrimental effect
of GnRH agonist or low LH on the developing oocyte or the endometrium
is unlikely.

P-3

The effect of uterine myomata on assisted reproduction. O. Yenicesu,
M. Ugur, S. Ozcan, G. Keles, O. Gokmen. Zekai Tahir Burak Women’s
Hosp, Ankara, Turkey, Ankara, Turkey.

Objective: To evaluate the outcome of patients with uterine myomata
undergoing IVF treatment.

Design: Retrospective analysis of patient records with uterine myomata.
Materials/Methods: Data records of 462 patients undergoing IVF treat-

ment were evaluated retrospectively. Of those, 45 (9.7%) had uterine
myomata and comprised the study group. According to our protocol, pa-
tients with intramural myomas larger than 7 cm, submucous myomas and
myomas distording the cavity are not involved in our IVF programme and
therefore were excluded. Control group was made of the remaining 417
(90.3%) patients without myoma and without a distorded cavity.

Results: Two groups were similar with regard to age of the patients,
indications for ART, infertility duration, gonadotrophins used, estradiol
levels, number of oocytes retrieved and embryos transferred. Pregnancy/ET
rate was 25% in myomata group compared to 28% in controls (p 0.05).
Clinical pregnancies, abortions, on-going pregnancies and live births were
similar in both groups.

Conclusions: This retrospective analysis shows that the presence of
uterine myomata not encroaching on the cavity and less than 7 cm. do not
adversely affect the success of ART.

P-4

Blastocyst development rate in excess embryos remaining after day 3
transfer. M. Dayal, C. Coutifaris, S. Croly, J. Bucci, P. Patrizio. Univ of
Pennsylvania, Philadelphia, PA.

Objective: In our ART program excess embryos remaining after day 3
transfer, whether derived from conventional IVF or ICSI, are allowed to
grow to blastocyst and then cryopreserved. The rate of blastocyst develop-
ment from these embryos, however, is unknown. The objective of this study
was to determine the rate of blastocyst development in three groups of
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patients with excess embryos: (I) patients undergoing IVF, (II) patients
undergoing ICSI and (III) a subgroup of IVF patients defined as good
prognosis, i.e. less than 39 years old with cryopreserved embryos at the
pronuclear stage (2PN) and a minimum of six 2PN’s allocated to cleave for
day 3 transfer.

Design: Retrospective cohort study.
Materials/Methods: Review of ART charts from 1999-2000 identified

173 patients, of which 130 underwent conventional IVF (group I) and 43
underwent ICSI (group II). A subgroup of 93 patients formed group III and
19 with an exclusive blastocyst transfer served as the control group. Ovarian
stimulation (luteal down-regulation with leuprolide acetate and gonadotro-
pin stimulation with recombinant FSH) and luteal support were the same
among groups. Rate of blastocyst development, pregnancy rate, and corre-
lation with etiology of infertility were computed for analysis. Data was
analyzed using Fisher’s exact test and chi square where appropriate.

Results: In group I (mean age of 33.0 years), 34% of patients had at least
one blastocyst and 17% of the excess embryos (85/513) developed to
blastocyst. In group II (mean age 34.1 years), 23% of patients had at least
one blastocyst and 12% (21/173) of the embryos developed to blastocyst.
These differences were not statistically significant. In group III (mean age
33.2 years), 29% had at least one blastocyst and 13% (48/375) of the
embryos developed to blastocyst. In the control group, exclusive blastocyst
transfer (mean age 32.0 years), 43% (63/148) of embryos developed to
blastocyst. The rate of blastocyst development was lower in all 3 categories
of patients when compared to those with exclusive blastocyst transfer (each
p � 0.001). Correlating etiology of infertility and number of blastocysts in
group III revealed that the majority of blastocysts developed from embryos
of patients with tubal factor infertility (31%). Endometriosis (25%), anovu-
lation (13%), male factor (10%), unexplained infertility (8%) and combined
etiologies (13%) completed the pool of blastocysts. The number of blasto-
cysts from tubal factor infertility was significantly higher than male factor
or unexplained infertility (p� 0.02 and p� 0.01). Pregnancy rates between
day 3 embryo transfer and day 5 blastocyst transfer were similar: 47% vs
50% in IVF, and 54% vs 50% in ICSI.

Conclusions: One-third of patients undergoing conventional IVF and
23% undergoing ICSI can expect development of at least one blastocyst
from embryos remaining in culture after day 3 transfer. Twenty-nine percent
of patients with cryopreservation of some embryos at the 2PN stage will
develop blastocysts. However, patients should be counseled that the number
of blastocysts originating from remaining embryos is low. Patients with
tubal factor infertility have more blastocysts from excess embryos than
patients with other etiologies.

P-5

A novel method of embryo transfer in human IVF-ET based on the
concept of embryo-Dependent induction of embryo receptivity: two-
Step embryo transfer. S. Goto, K. Takebayashi, M. Shiotani, K. Nakan-
ishi, K. Takakura, Y. Noda. Shiga Univ of Medical Science, Otsu, Japan;
Hanabusa Women’s Clin, Kobe, Japan.

Objective: We previously demonstrated in mice that the presence of
embryos in the oviduct or uterine cavity exerts a biological effect on the
endometrium, facilitating the endometrial embryo-receptivity and improv-
ing implantation rates. Based on these results, it has become obvious that the
preimplantation embryos actively participate in the implantation process,
and we established the concept of embryo-dependent induction of embryo
receptivity. To clarify the concept in human, we invented a new method of
embryo transfer in the human IVF-ET program, in which embryos were
sequentially transferred on day 2 and day 5 (two-step embryo transfer;
two-step ET).

Design: Retrospective clinical Study.
Materials/Methods: Two cleaved embryos were transferred on day 2 after

oocyte retrieval, with the expectation that they would facilitate endometrial
receptivity, and then one blastocyst was transferred on day 5 (two-step ET).
The outcome of pregnancy in the two-step ET was compared with that of
conventional embryo transfer in which 3 cleaved embryos were transferred
on day 2 (conventional ET).

Results: The results of two-step ET performed in 26 patients and con-
ventional ET performed in 30 patients were analyzed. The pregnancy rate in
the two-step ET group (75.0%) was significantly higher than that in the
conventional ET group (40.6%). The implantation rate was statistically
higher in the two-step ET (33.3%) than in the conventional ET (15.6%).

There was no significant difference between the multiple pregnancy rates in
the two groups.

Conclusions: Two-step ET is a useful method of embryo transfer for
improving both pregnancy and implantation rates without increasing the rate
of multifetal pregnancy.

Supported by: Grants-in-aid of the Ministry of Education, Science and
Culture.

P-6

Successful in vitro maturation (IVM) of immature oocytes and preg-
nancy: an attempt of frozen-thawed embryos transfer in hormone
replacement cycle for synchronization. K. Kyono, N. Fukunaga, K.
Haigo, S. Chiba, S. Kato. Lady’s Clin Kyono, Furukawa, Japan.

Objective: IVM has recently been popular, but the pregnancy rate is low.
It is said that the two key points of success for IVM are 1) A synchronized
endometrium in which the transferred embryos can implant and 2) Optimal
maturation media for proper cytoplasmic maturation. Therefore we tried to
transfer frozen-thawed embryos into a uterus in the hormone replacement
cycle to solve one of the two problems.

Design: We examined when embryo transfer is better in oocyte retrieval
cycle (fresh embryos) or hormone replacement cycle (frozen-thawed em-
bryos). All oocyte retrievals were performed in unstimulated cycles.

Materials/Methods: Eight patients were between 31 to 40 years old, had
failed to conceive after at least 2 cycles of ovulation induction combined
with ART and experienced moderate or severe OHSS. The patients were
divided into two groups. Fresh embryos were transferred on day 2 or 3 after
ICSI into Group A patients (n� 6). In the other patients (Group B, n� 2),
zygotes on day 1 after ICSI were frozen and then the thawed embryos were
transferred into a uterus at 2–8 cell stage in hormone replacement cycles.
Immature oocyte retrieval was performed between day 8 to day 23 of the
patient’s menstrual cycle (unstimulated). The oocytes were retrieved trans-
vaginally under ultrasonographic guidance using a specially designed 17-G
and 20-G aspiration needle with an aspiration pressure of 300 mmHg.
Immature oocytes were aspirated from follicles of 5–10 mm in diameter.
After oocyte collection, cumulus oocyte complexes were cultured in TCM-
199 medium containing 20% follicular fluid, 10 IU/ml FSH, 20 IU/ml hCG,
10 ng water soluble E2 at 37 Z˘ in an atmosphere of @5% CO2, 5% O2, 90%
N2.

Results: A total of 70 immature oocytes were retrieved from 8 pa-
tients. Following 24 hours of culture, 50.1% (36/70) of oocytes were
mature. Fertilization rate was 77.8% (28/36). There was one clinical
pregnancy of the twopatients in Group B, whereas there were no pregnancies
in Group A.

Conclusions: Frozen-thawed embryos transfer into a uterus, in the
hormone replacement cycle is a good method for synchronization. How-
ever many further studies are needed to improve the pregnancy rate in
IVM.

P-7

Cytoplasmic transfer: a solution for patients with poor oocyte qual-
ity and multiple in-vitro fertilization failures? Z. C. Massaad, Z.
Nassar, W. Ghutmi, T. Nakhle, I. Khan, H. Fakih. IVF Michigan, Rochester
Hills, MI.

Objective: Women presenting with multiple in-vitro fertilization (IVF)
failures present an especially difficult challenge to reproductive endocrinol-
ogists. Cytoplasmic transfer has recently been described as a potential
solution to overcome this problem.

Design: This was a prospective trial where women presenting with poor
oocyte quality and multiple IVF failures between June 1999 and February
2001 were recruited and offered cytoplasmic transfer instead of egg dona-
tion as an adjunct to traditional IVF during the next assisted reproduction
cycle.

Materials/Methods: All women presenting with multiple IVF failures and
poor oocyte quality were considered eligible. The metaphase II oocytes of
recipients were injected with their husband’s spermatozoa and cytoplasm
aspirated from either fresh donor oocytes or cryopreserved-thawed tripro-
nucleate zygotes of donors.

Results: Twenty one women were entered in the study; overall pregnancy
rate was 10/21 (48%). There were 3 miscarriages, 3 ongoing pregnancies
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and 4 livebirths, all with normal karyotypes. All ongoing pregnancies
occurred in women less than 40 years of age (n� 17). The pregnancy rate
was higher in the subgroup of women under 40 receiving fresh cytoplasm
(8/13 pregnant: 4 livebirths, 3 ongoing, 1 miscarriage) when compared to
those receiving cytoplasm from cryopreserved tripronucleate zygotes (1/4
pregnant: 0 livebirths). All women (n� 4) over 40 received fresh cyto-
plasm; only one conceived and miscarried.

Conclusions: Cytoplasmic transfer may be a solution for women under
forty with poor oocyte quality and multiple prior IVF failures; cytoplasm
from fresh donor oocytes may prove superior to that from cryopreserved
tripronucleate zygotes. Further studies are needed to confirm our find-
ings.

P-8

To transfer on day 3 or day 5 in good prognosis patients? M. G.
Retzloff, K. V. Jackson, J. Fox, E. S. Ginsburg, C. Racowsky. Brigham and
Women’s Hosp, Boston, MA.

Objective: Embryo transfer on Day 5 (D5 ET) has proven efficacy to
control the incidence of high order multiple (HOM) gestations (�3 fetal
hearts). However, with implementation of a stringent algorithm limiting the
number of embryos to transfer on D3 (D3 ET), the question arises as to
whether D5 remains the optimum day of transfer for all good prognosis
patients (i.e. those at greatest risk for a HOM). This study was conducted to
compare the overall cumulative efficiencies of D3 and D5 ETs for these
patients.

Design: Retrospective review of IVF (no ICSI) cycles with D3 ET (n�
246 cycles, 39 of which were frozen) or D5 ET (n� 158, 7 of which were
frozen), performed from January 99 to December 00.

Materials/Methods: All study patients met our minimum inclusion criteria
for acceptance to a D5 ET (a minimum of 8 embryos, with at least 3
having� 8-cells and 10% fragmentation on D3), and were offered a D5 ET
on D3. Some of these patients elected a D3 ET and proceeded to a cleavage
stage transfer in accordance with our stringent algorithm that limits the
maximum number of embryos to transfer. Cycles were stratified by day of
transfer (D3 or D5), and by patient age (�30 y, 31–3 4, 35–39 y and�40
y). Within each age group, the ongoing-delivered rates from fresh transfers
(OG-Del), and also cumulative outcomes (fresh ETs combined with any
subsequent transfer ofserved embryos per retrieval; COG-Del) from each
egg retrieval (ER) were compared. Other outcome measures included HOM
rates, the % of ERs with embryo freezing, the average number of embryos
frozen for these patients, and the % of ERs with embryos remaining in
storage. Statistical analyses were performed utilizing
2, Fisher’s exact test
or the Mann Whitney U test where appropriate, with P� 0.05 considered
statistically significant.

Results:

The results are summarized in the table below:

�30 y 31–34 y 35–39 y �40 y

D3 D5 D3 D5 D3 D5 D3 D5

# ERs 46 31 69 56 64 59 26 5
Age 27.7�

2.9
29.0�
1.9*

33.0�
1.2

32.8�
1.1

37.1�
1.5

37.1�
1.4

41.4�
1.0

41.2�
0.9

# ETs
(fresh	 frozen)

59 31 82 61 78 61 27 5

% OG-del
(fresh ET)

54.3 77.4** 50.7 48.2 50.0 45.8 30.8 20

% HOM/clin preg 4.0 0 8.6 0 9.3 0 12.5 0
1% COG-delivered

(fresh	 frzn ET)
63.0 80.6 53.6 51.8 54.7 45.8 30.8 20.0

% HOM/clin preg
(fresh	 frzn ET)

3.4 0 10.8 0 8.6 0 12.5 0

% ERs with cryo 91.3 41.9†† 76.8 46.4†† 65.6 22.0†† 11.5 0
# Embs frzn/pt with

freezing
7.3�
3.6

4.5�
3.4†

6.3�
3.3

3.7�
2.4†††

5.2�
3.6

4.5�
2.2

3.0�
1.0

0

% ERs w/cryo embs
remaining

63.0 41.9 56.6 37.5 43.8*** 18.6 7.7 0

* P � 0.03; ** P � 0.04; *** P � 0.005; † P� 0.015; †† P� 0.0001; ††† P� 0.0005.

Conclusions: Our results indicate that good prognosis patients�30 y
should have a D5 ET. This will result in both a higher pregnancy rate and

a lower HOM rate than a D3 ET. For patients in all other age groups, D3 ET
should be considered as it will give an equivalent pregnancy rate to D5 ET,
plus it will allow for significantly more cryopreserved transfers. This may
ultimately result in a higher cumulative pregnancy rate per retrieval. How-
ever, the D3 ET would be performed at the expense of a greater HOM rate
than a D5 ET.

P-9

Comparison of blastocyst embryo transfer results between patients
with anteverted or retroverted uterine positions. M. Langley, D.
Marek, K. J. Doody, K. Doody. Ctr for Assisted Reproduction, Bedford,
TX.

Objective: The objective of this study was to compare pregnancy and
implantation rates following blastocyst embryo transfer for patients with an
anteverted or retroverted uterine position.

Design: A retrospective analysis of fresh embryo transfer results from
January 1, 1998 through December 31, 2000.

Materials/Methods: Patients underwent down regulation with the go-
nadotropin releasing hormone analog, Lupron� (TAP) or flare protocols
prior to controlled ovarian hyper-stimulation with Follistim� (Organon)
or Gonal-F� (Serono). Oocyte retrieval occurred 36 –39 hours post
Human Chorionic Gonadotropin (hCG) administration. Insemination
was performed 38 – 42 hours post hCG using a two hour co-incubation of
sperm with oocytes or sperm injection. Oocytes were individually placed
in 100�l micro-drops of sequential media (S1, G1.2, IVF Science) under
oil (Squibb) and cultured overnight. Fertilization was evaluated 18-20
hours after insemination. Fertilized oocytes were placed into fresh 100
�l micro-drops of sequential media (S1, G1.2) and cultured in groups of
two under oil to Day 3. Multi-cell embryos were moved to new 100�l
micro-drops of sequential media (S2, G2.2, CCM, IVF Science) under
oil for culture to Day 5 or Day 6. Embryos were generally transferred on
Day 5 if at least two embryos had reached the blastocyst (BL) stage.
Culture to Day 6 was performed for the remaining group of patients.
Embryo transfer score was based on ease of transfer and number of
attempts where the score of 1 presented no difficulty and the score of 4
was very difficult. Transfers were performed with an abdominal ultra-
sound (5 MHz) to aid intrauterine placement of the embryo transfer
catheter (Wallace). Transfers were performed with a full bladder unless
the uterine position was retroverted.

Results: Please refer to table.

Results:

Anteverted Retroverted

Number Embryo Transfers: 507 114
Average Age: 33.7 33.6
Cases ICSI (%)/Cases IVF (%): 335 (66.1)/

172 (33.9)
71 (62.3)/
43 (37.7)

Average Number Embryos
Transferred:

2.05 2.05

Percent Blastocyst Stage Embryos
Transferred:

85.5 88.5

Average Embryo Transfer Rate: 1.29 1.18
Number Positive (bHCG) (%): 270 (53.3) 64 (56.1)
Number Biochemical/Spontaneous

Abortion/Ectopic:
67/34/2 10/6/0

Number Ongoing Pregnancy: 176 (34.7) 48 (42.1)
Implantation Rate: 26.0% 33.8%*

* P � 0.05 (Fisher’s Exact)

Conclusions: Based on this investigation, although not statistically sig-
nificant, a trend toward higher pregnancy rates both positive hCG and
ongoing was observed in the retroverted group (56.1 and 42.1%) versus the
anteverted group (53.3% and 34.7%). Further, implantation rate per embryo
transferred in the retroverted group (33.8%) showed a significant increase
when compared to the implantation rate of the anteverted group (26.0%).
Observed differences may be secondary to mechanical issues relating to
ease of transfer which may be affected by uterine position where average
ease of transfer score for anteverted versus retroverted is 1.29 and 1.18 (P�
0.086) respectively.
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P-10

Survival analysis of conception rates after selective salpingography and
tubal catheterization. S. Papaioannou, M. Afnan, A. Girling, N. Ham-
madieh, B. Ola, K. W. Sharif. Birmingham Women’s Hosp, Birmingham,
UK; Birmingham Univ, Birmingham, UK.

Objective: Selective salpingography and tubal catheterization under
fluoroscopic guidance (SS/TC) are trancervical methods effective, in
cases of proximal tubal obstruction (PTO), in achieving tubal re-canal-
ization and restoring fertility. The likelihood of conception as a function
of time after SS/TC has not been reported and was the objective of this
study.

Design: Survival analysis of pregnancy data obtained through question-
naire survey.

Materials/Methods: In the three years starting April 1996, 159 SS/TCs
were performed at the Birmingham Women’s Hospital, West Midlands,
UK, because of PTO (diagnosed with HSG-49%, laparoscopy and dye-22%
and both-29%). Questionnaires were sent to women in August 2000. They
were asked to indicate if they had become pregnant after SS/TC, how was
this achieved, the outcome and how many weeks gestation they were when
their pregnancies ended. Time to first conception after SS/TC was the
variable studied, regardless of the outcome of the procedure. Cases with no
conception were censored at the end of the study period as were cases of
conceptions with IVF or ICSI (at the time of their last menstrual period
before treatment).

Results: Of the 153 (96.2%) women who responded, 33 (21.5%) con-
ceived during the study period (excluding IVF/ICSI). Of them, 27 (17.7%)
conceived naturally, 2 (1.3%) with artificial insemination, 1 (0.6%) with
clomifene, 2 (1.3%) with ovulation induction and 1 (0.6%) with donor
insemination. The results for all conceptions and for conceptions achieved
naturally only are shown in the figure.

Conclusions: The cumulative natural conception rates at one, two and
three years after SS/TC were 10.5%, 13.1% and 18.3% respectively. These
became 13.5%, 16.8% and 22.5% when treatments that require patent tubes
were also considered. This information should be taken into account when
deciding when and to which treatment to proceed, depending on the back-
ground of each case.

P-11

New semen scores are effective measures of semen quality. R. K.
Sharma, D. R. Nelson, A. J. Thomas, A. Agarwal. The Cleveland Clinic
Foundation, Cleveland, OH.

Objective: Semen analysis typically measures a wide variety of sperm
characteristics. Many of these characteristics are correlated, indicating that
underlying measures of semen quality can be used to reduce the number of
variables evaluated. The purpose of this study was to determine if nine
characteristics of sperm specimen may be reduced to one or two measures
of semen quality in men evaluated for their infertility.

Design: A prospective study at a male infertility clinic.
Materials/Methods: Two hundred fifty infertile men and 19 normal,

healthy donors were evaluated for nine semen characteristics (concentra-

tion, motility, curvilinear velocity, straight-line velocity, average path ve-
locity, linearity, amplitude of lateral head movement and sperm morphology
by WHO and Kruger’s strict criteria. Principal component analysis was
applied to these parameters after log transformation to reduce the effects of
varying scales and distributions.

Results: Principal component analysis indicated that two semen scores
accounted for 80.3% of all variability among original semen characteristics.
The first principal component, Semen Quality, or “SQ” was a weighted sum
of all 9 semen characteristics and accounted for 64.7% of the overall
variability. The second component, Relative Quantity or “RQ” was a
weighted sum of eight characteristics subtracted from concentration. This
was considered a measure of relative quantity e.g. whether concentration
was above or below the levels expected based on the other characteristics.
The distribution of both SQ and RQ among the healthy controls was
standardized as 100� 10. Among the sample of patients, the average SQ
and RQ scores were 89.9 (min 25.1, max 130.4) and 93.9 (min 34.1, max
154.8), respectively.

Conclusions: We believe that reducing the 9 semen characteristics into 2
scores is more efficient - allowing quick assessment of semen quality.
Patients with values of SQ and RQ below 80 are outside the 95% confidence
intervals of normal controls. Semen scores may provide an easy method of
identifying patients with abnormal semen quality.

Supported by: A grant from the Cleveland Clinic Foundation.

P-12

Complete blood counts (CBC) after oocyte retrieval: what is normal?
M. C. Yih, D. Goldschlag, O. K. Davis, J. Choi, R. Straub, Z. Rosenwaks.
Ctr for Reproductive Medicine & Infertility, Weill Medical Coll of Cornell
Univ, New York, NY.

Objective: Intraperitoneal bleeding and infection are infrequent but po-
tentially serious complications of oocyte retrieval. Clinicians often rely on
laboratory findings when evaluating patients for these complications. The
purpose of this study was to determine normative hematologic parameters
for patients undergoing in vitro fertilization (IVF).

Design: 15 month prospective study.
Materials/Methods: Ninety-three cycles of IVF were analyzed comparing

pre-retrieval, 3 and 10 day post-retrieval hematocrits and white blood cell
(WBC) counts. All patients took oral methylprednisolone 16 mg qd for four
days beginning on the day of retrieval. Paired T-tests and correlation
analyses were performed using SPSS 9.0 for Windows.

Results: The summary of our findings are described in the table below
(mean� standard deviation).

CBC Parameters after oocyte retrieval.

Patient characteristics

Age of patients (years)a 37.5� 4.9
Body mass index (kg/m2) 23.1� 3.4
Peak estrogen level (pg/mL) 1576.7� 742.0*,‡

Oocyte numberb 11.1� 5.2*
Pre-operative hematocrit (%) 38.4� 2.6
Hematocrit 3 days post-retrieval (%) 37.6� 2.3§

Hematocrit 10 days post-retrieval (%) 37.2� 5.9
Pre-operative WBC (K/�L) 6.9 � 1.7
WBC 3 days post-retrieval (K/�L)c 11.7� 2.8§

WBC 10 days post-retrieval (K/�L) 7.7 � 1.8§,�

* P � 0.001 vs. a, ‡ P� 0.001 vs. b,� P � 0.003 vs. c, § P� 0.001 vs.
pre-operative value

Conclusions: In this study we were able to demonstrate a number of
features regarding CBC changes after oocyte retrieval. 1) Clinically signif-
icant blood loss after oocyte retrieval is uncommon. 2) Younger patients
have a higher number of oocytes retrieved and a higher peak estrogen level.
These patients required on average a greater number of endovaginal and/or
ovarian punctures and had higher clinically estimated blood loss, however,
their hematocrits did not change significantly. 3) Elevated body mass index
is correlated with an increased estimated blood loss which again was not
reflected in a significant hematocrit change. 4) Transient elevations in the
WBC count post-retrieval are common and are most likely a secondary
effect of the routine administration of oral steroids. This elevation resolves
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by the tenth day after oocyte retrieval. Given the clinical importance which
is placed on hematocrit and WBC count to diagnose post-retrieval bleeding,
infection and OHSS, these normative findings are of value when evaluating
women post-oocyte retrieval.

Supported by: This study was supported by Organon.

P-13

Midluteal use of GnRH antagonist with microdose protocol in poor
responders undergoing ICSI: effects on the follicular dynamics. O.
Taskin, B. Trak, S. Kursun, M. Simsek, M. U¨ ner, J. M. Wheeler. Ctr for
Women’s Health & Research/Akdeniz Univ, Houston/Antalya, TX; Ak-
deniz Univ, Antalya, Turkey; Ctr for Women’s Health & Research, Hous-
ton, TX.

Objective: To evaluate the effects of midluteal GnRH antagonist with
microdose GnRH-a protocol in poor responders on follicular maturation and
dynamics undergoing ICSI.

Design: Prospective clinical study.
Materials/Methods: Forty-four infertile women who were previously

grouped as “poor responders” during controlled ovarian hyperstimulation
(COH) were included. Bad response was based on the criteria 1. inadequate
estradiol response 2. less than 4 leading follicles in 2 consecutive canceled
COH cycles for ICSI. 15 women aged 29–34 yrs (Gr. 1) and 20 women
35–37 (Gr. 2) were included. Midluteal antagonist 3 mg were administered
and followed by microdose analog protocol with recFSH (200 mIU) and
HMG (300 mIU) and day 3 of the following cycle. Cycle characteristics and
folliculogenesis were compared with the previous cancelled cycles.

Results: Seven patients (Gr. 1, n: 2; Gr. 2, n: 5) were canceled for bad
response and 5 patients had the same number of (n: 4) follicles as in the
initial cycles and choose to proceed with the procedure. The mean number
of follicles and the serum estradiol levels were significantly greater in both
Gr. 1 and Gr. 2 compared with the initial cancelled cycles (6.5� 1.3, 5.6�
1.1 follicles and 1250� 123.4, 1086� 104.6 pg/ml vs 3.1� 1.2, 2.4� 1.0
follic. and 350� 65.8, 300� 83.6 pg/ml, respectively, P 0.05).

Conclusions: The innovative luteal phase antagonist plus minidose ago-
nist flare significantly improved ‘poor responders’ oocyte yield while go-
nadotropin dose was held constant. Perhaps by selectively suppressing FSH
and LH in the luteal phase may prevent premature activation of oocytes, and
possibly allow a better ‘rebound’ stimulation with mini dose agonist. More
studies are needed to elucidate this proposed mechanism, and further define
subgroups of patients that may be aided with this protocol.

P-14

A meta-analysis of double versus single intrauterine insemination (IUI)
in homologous and donor insemination cycles. H. B. Zeyneloglu, A.
Arici. Baskent Univ, Ankara, Turkey; Yale Univ Sch of Medicine, New
Haven, CT.

Objective: Double IUI in a single cycle is reported to be an efficacious
method to improve pregnancy rates. However, there are controversies on the
efficacy of this method. We aimed to analyze all the published studies
comparing single vs double IUI for both fresh homologous and frozen donor
sperm.

Design: Meta-analysis and systematic review.
Materials/Methods: The MEDLINE database from 1966 to 2001 of the

National Library of Medicine was searched both electronically and manu-
ally. The bibliographies of the relevant publications and review articles
were manually searched. Two by two tables for relevant groups were
extracted from the studies and meta-analysis with appropriate method was
performed. A Breslow-Day score test was provided for the homogeneity.

Results: Only three prospective and randomized studies were found to be
eligible for fresh homologous IUI. Since heterogeneity (Breslow & Day)
score for the meta-analysis is 0.06, a random method for evaluation was
used. The total size of the evaluated studies was 515 cycles (single IUI
cycles� 269, double IUI cycles� 246). The pregnancy rates were 9.30%
and 20.73% for single IUI and double IUI, respectively. The common odds
ratio was 2.52, and 95% confidence interval (CI) was 1.51–4.21. However,
interestingly, there were no randomized, prospective studies analyzing the
efficacy of double IUI for frozen-thawed donor sperm. Five studies were
analyzed and a heterogeneity was detected. Using random method a com-

mon odds ratio was found to be 1.92 (95% CI: 0.96–3.85) which was not
significant.

Conclusions: Double IUI for fresh homologous sperm is superior to
single IUI according to the results of this meta-analysis. However, there is
a need for a prospective randomized study to show the effectiveness of
double IUI for frozen thaw donor sperm.

P-15

Utility of the sperm chromatin structure assay (SCSA) in the ART
laboratory. D. P. Evenson, C. De Jonge, K. L. Larson, J. Brannian, K.
Hansen, D. Kreger. South Dakota State Univ, Brookings, SD; Reproductive
Medicine Ctr, Minneapolis, MN; Univ of South Dakota Medical Sch, Sioux
Falls, SD.

Objective: To use the SCSA as a prognostic indicator of male factor
fertility potential.

Design: Prospective clinical study.
Materials/Methods: Semen samples were collected by masturbation on

the day of their partner’s oocyte aspiration for IVF or ICSI. A double-
layered discontinuous Isolate gradient technique was used to prepare sper-
matozoa for IVF or ICSI. Fertilization was achieved via IVF or ICSI and
embryo transfer was done on day three. Ultrasound detection for fetal sac
was used to confirm a positive clinical pregnancy. An aliquot of raw semen
was transferred to a cryovial, frozen in LN2 and shipped by overnight
courier to South Dakota State University. For SCSA analysis, the semen
was rapidly thawed and diluted in Tris buffer to a final concentration of
1–2-million spermatozoa/ml. A 200�l aliquot was admixed with 400-�l
detergent (0.1% Triton X-100) solution at pH 1.2 for 30 sec. The sperma-
tozoa were then stained with 6�g/ml Acridine Orange (AO) solution. Five
thousand individual AO stained spermatozoa were measured by flow cy-
tometry for green (native DNA) and red (denatured DNA) fluorescence and
the percentages for each determined.

Results: From 73 IVF/ICSI fertilizations, no sustained pregnancies oc-
curred if the percent COMP was�27% with one exception of an ongoing
pregnancy derived from an ICSI semen sample containing 32% COMP.

Conclusions: The SCSA provides important information on sperm nu-
clear potential for sustained pregnancy that is independent from conven-
tional semen analysis. Patients with COMP values above 30% may be
informed that from existing in vivo and in vitro data, that their chances for
a successful pregnancy are significantly reduced.

Supported by: EPA Grant #R827019 and USDA Grant #2001-35203-
10063 to DPE.

P-16

A prospective, randomized clinical trial comparing a new human-
derived FSH and recombinant-derived FSH in oligoanovulatory fe-
males undergoing ovulation induction. S. L. Feigenbaum, S. H. Fein, P.
Miller, R. Kaufman, D. C. Marshall. Kaiser Permanente, San Francisco,
CA; Ferring Pharmaceuticals, Inc, Tarrytown, NY; Greenville Hosp, Gre-
enville, SC; Southeastern Fertility Ctr, Mt. Pleasant, SC.

Objective: To evaluate the efficacy and safety of a new, highly purified,
human-derived Ferring FSH (FhFSH™), administered SC and IM, compared
to a recombinant-derived FSH SC, in females undergoing ovulation induc-
tion.

Design: Prospective, randomized, 3-arm comparative, parallel group,
open-label, multicenter study. The primary endpoint: percentage (%) of
patients (Pt) achieving ovulation induction as defined as a serum proges-
terone (P4) level of �10 ng/mL between days 6 and 9, post Novarel™
(hCG). Secondary endpoints: peak serum E2 levels, %Pt receiving hCG and
%Pt with chemical, clinical and continuing pregnancies. All adverse events
were recorded and patient daily diary pain scores assessed treatment toler-
ation.

Materials/Methods: Non-smoking females, 18–39 yrs, BMI� 38, with
normal uterus, ovaries, hormonal profiles, serology, biochemistry and in-
fertility due to confirmed anovulation were down regulated with leuprolide
(0.5 mg SC, qd) for up to 20 days to obtain a serum E2 level of �45 pg/mL
and endometrial thickness�6 mm. Pt were then randomized to receive
once-daily FhFSH SC, FhFSH IM or Follistim� SC (150 IU qd for 5 days).
Thereafter, dosing was individualized for up to 7 additional days (maximum
450 IU) until �1 follicle of �14 mm was obtained, with appropriate E2
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levels. HCG was then administered on the last day of follitropin stimulation
and luteal support was provided with Crinone� 8%.

Results: 111 Pt (mean: age 29 yr; BMI 29.8) were randomized to
follitropin treatment; there were no demographic or baseline differences
among the treatment groups. There were no between-treatment differences
in mean peak E2 levels (990–1109 pg/mL; p� 0.474) and there were no
statistically significant differences in the %Pt receiving hCG (p� 0.071),
ovulating (p� 0.591) or in chemical (p� 0.466), clinical (p� 0.595) or
continuing pregnancy (p� 0.724) rates. There were no statistically signif-
icant differences in adverse event rates (36.8–38.9%; p� 0.984) or injec-
tion site pain scores (2.9-3.0; p� 0.847) between the treatment groups. Two
Pt each in the FhFSH SC and Follistim groups developed OHSS which
resolved without sequelae.

Efficacy results.

Parameter FhFSH SC FhFSH IM Follistim SC

Pt Randomized 36 37 38
Pt (%):

Receiving hCG 26 (72.2) 28 (75.7) 35 (92.1)
Ovulation 25 (96.2) 26 (92.9) 30 (85.7)
Chemical pregnancy 11 (42.3) 8 (28.6) 13 (37.1)
Clinical pregnancy 9 (34.6) 7 (25.0) 11 (31.4)
Continuing pregnancy 9 (34.6) 7 (25.0) 10 (28.6)
Singlets 3 (11.5) 5 (17.9) 6 (17.1)
Twins 4 (15.4) 0 2 (5.7)
Triplets 2 (7.7) 0 0
Quads-sextuplets 0 2 (7.1) 2 (5.7)

Conclusions: Ferring’s new highly purified, human-derived FSH, admin-
istered SC or IM is as effective in ovulation induction as recombinant-
derived FSH and was equally well tolerated.

Supported by: This study was supported by Ferring Pharmaceuticals,
Tarrytown, NY.

P-17

Betadine (povidone-iodine) is toxic to murine embryogenesis. A. Her-
shlag, H. Feng, G. M. Scholl. North Shore Univ Hospital-NYU Sch of
Medicine, Manhasset, NY.

Objective: Exposure of gametes or embryos to potential toxins at any
point during the IVF cycle—from vaginal egg retrieval to embryo transfer—
may have a detrimental effect on embryogenesis and consequent pregnancy
rates. Toxicity testing of a wide range of such factors, among which are:
vaginal-disinfecting solutions; media; disposable equipment and ambient
air, is the backbone of any stringent quality control program in IVF.
Developmental rates of a single-cell and two-cell mouse embryo system
have evolved into the “gold-standard” of quality control for IVF. This
system was utilized in the current study, designed to assess the potential
embryo toxic effect of the common practice of painting the external introitus
with betadine solution prior to commencing ultrasound-guided oocyte retrieval.

Design: Prospective laboratory study.
Materials/Methods: Betadine solution (PVP Iodophor Paints with 1%

povidone-iodine) was purchased from Allegiance Healthcare Corp.
(McGraw Park, IL). Pronuclear stage zygotes (B6C3F1 female/B6D2F1
male mice) were obtained from Conception Technology Inc. (San Diego,
CA). The zygotes were randomly divided into three groups, 10 embryos in
each. Each of the three groups was exposed to the same betadine concen-
trations (1:100, 1:500, 1:1,000, 1:10,000, 1:100,000 and control with zero
Betadine) in HTF (GeneX, Madison, CT) containing 10% SSS (Irvine,
Santa Ana, CA). Micro droplets (50 ml) of each concentration of diluent and
control were set up, and equilibrated in 5% CO2 in air at 37 degrees for 18
hours. Zygotes were subsequently cultured and scored for cleavage at 24,
48, 72 and 96 hours and for the incidence of cavitation at the blastocyst
stage after 120 hour-culture.

Results: The following table depicts the number of blastocysts that
developed in each group per total number of embryos. Betadine proved
embryo toxic to mouse embryos at all concentrations tested. Total devel-
opmental arrest was observed in culture conditions containing betadine at
concentrations ranging between 1:100 and 1:100,000. At the lowest beta-
dine concentration of 1:100,000, there was still a significant inhibition of

embryonic development, yet several embryos managed to arrive at the
blastocyst stage, while others arrested at the 2-6 cell stages.

Betadine
concentration 1:100 1:500 1:1,000 1:10,000 1:100,000 Control

Group no.
1. 0/10 0/10 0/10 0/10 4/10 7/10
2. 0/10 0/10 0/10 0/10 3/10 8/10
3. 0/10 0/10 0/10 0/10 5/10 8/10

Cumulative 0/30** 0/30** 0/30** 0/30** 12/30* 23/30

** P � 0.0001 vs. control, * P� 0.01 vs. control. Using Fisher’s Exact Test.

Conclusions: Using the one-cell murine embryo system, betadine solution
was found to have an embryo toxic effect at all concentrations tested.
Painting the introitus prior to oocyte retrieval may allow introduction of
betadine into the vagina via the ultrasound probe, and possible contact with
the oocytes. It is therefore recommended to abort this disinfection practice,
or at least rinse thoroughly with an embryo-non-toxic solution prior to
starting the oocyte retrieval.

Supported by: North Shore University Hospital-LIJ.

P-18

Does donating half of your eggs reduce your chances of success in
in-vitro fertilization? A comparative study using the egg sharing model.
K. W. Sharif, M. Afnan, N. Hammadieh, B. Ola, L. Sinclair, G. Percival.
Birmingham Women’s Hosp, Birmingham, UK.

Objective: Egg donation is an established infertility treatment associated
with good success. However, there is a shortage of altruistic donors, who are
exposed to potential risks with no direct benefit to them. In egg sharing,
women who are undergoing in-vitro fertilization (IVF) donate some of their
eggs, thus increasing the availability of donated eggs, without putting a third
party at risk. But does this practice reduce their chances of success as
opposed to keeping all their eggs?

Design: A prospective cohort study, comparing the outcome of IVF in a
group of patients who donated half of their eggs with a similar group who
kept all their eggs.

Materials/Methods: In our egg-sharing programme, IVF patients�36
years with normal basal follicle stimulating hormone (FSH) consented to
donate half of their eggs if they produced�5, in return for reduced cost
treatment. The outcome of 54 such cycles where patients donated half of
their eggs (sharing group) were compared with the outcome of 107 women,
matched for age and basal FSH, who were undergoing their first IVF cycle
and kept all their eggs for their own treatment (non-sharing group). A
maximum of 3 embryos were transferred. The mean age was 30.2 years for
the sharing group and 30.7 for the non-sharing group. The corresponding
values for basal FSH were 6.3 and 6.1 IU/L, respectively. All were not
significantly different (p 0.05). Also, the proportion of the various aetiolo-
gies of infertility in both groups were not significantly different. Differences
in proportions were analysed using Chi square statistics and differences in
means by the unpaired t test.

Results: As illustrated in the table below, there was no significant differ-
ence in the number of eggs collected from each group. Although the
non-sharing group patients had significantly more embryos transferred per
patient, there were no significant differences in the pregnancy or implanta-
tion rates. However, the sharing patients had less embryos remaining after
transfer (and thus available for cryopreservation).

Results (reported as ‘means’).

Outcome/Group
Sharing
(n � 54)

Non-sharing
(n � 107)

Eggs collected 16.2 14.2 NS
Embryos transferred 2.1 2.5 p� 0.01
Pregnancy rate 33% 34% NS
Implantation rate 13% 17% NS
Surplus embryos 2 5.8 p� 0.001

NS: non significant (p� 0.05). Implantation rate: number of fetal hearts on
scan at 6 weeks gestation/number of embryos transferred. Surplus embryos:
embryos available for patient-embryos transferred.
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Conclusions: IVF patients�36 years with normal basal FSH who pro-
duce �5 eggs could participate in an egg sharing programme without
reducing their chances of success in the fresh cycle. This will increase the
availability of donated eggs as well as abolish the risk to third party. In
addition, it will reduce the cost of treatment to the donor without affecting
her chances of pregnancy. However, it will reduce the number of surplus
embryos potentially available for cryopreservation.

P-19

A prospective randomized study comparing hCG, vaginal micronized
progesterone and a combination regimen for luteal phase support in an
in-vitro fertilization programme. M. Ugur, O. Yenicesu, S. Ozcan, G.
Keles, O. Gokmen. Zekai Tahir Burak Women’s Hosp, Ankara, Turkey.

Objective: Luteal phase support (LPS) is considered essential when long
protocol gonadoptrophin-releasing hormone agonist (GnRH-a) is used. Pro-
gesterone is more suitable for patients with an increased risk of ovarian
hyperstimulation syndrome (OHSS) and hCG is the other option. It is still
not very clear which is the most suitable kind of LPS in IVF. The aim of this
study was to compare the clinical and laboratory efficacy of various LPS
regimens including hCG (1500 IU, every 3 days), vaginal micronised
progesterone (400 mg/day), and a combination treatment of either a single
dose of 3000 IU hCG or a 1500 IU every 3 days hCG added to vaginal
progesterone of 400 mg/day.

Design: Prospective randomised comparative study in patients with high
and normal risk developing OHSS undergoing controlled ovarian hyper-
stimulation (COH) in an IVF programme.

Materials/Methods: A total of 375 consecutive patients were included and
those that were considered high-risk of developing OHSS (E23000 pg/ml,
�20 follicles on hCG day, and OHSS in previous IVF attempts) were
randomly allocated to receive vaginal progesterone (group A; n� 56) or
vaginal progesterone combined with a single dose of hCG 3000 IU 7 days
after oocyte collection (Group B; n� 56). Patients who were not considered
as high-risk for OHSS were also randomly allocated to receive vaginal
progesterone (Group C; n� 81), hCG 1500 IU every 3 days (group D; n�
81), and a combination of progesterone and 1500 IU hCG every 3 days
(group E; n� 86). Patients were compared regarding pregnancy rates,
OHSS development, duration of luteal phase and estradiol and progesterone
values 7 days after oocyte collection.

Results: Clinical pregnancy rates were 26%, 25%, 31%, 30%, 30% in
groups A, B, C, D, and E respectively (p 0.05). Mean estradiol and
progesterone levels were significantly higher in groups B, D and E com-
pared to groups A and E (p� 0.05). Moderate to severe OHSS developed
in 6, 12, 1, 10, and 14 patients in groups A, B, C, D, and E respectively.
Clinical pregnancy rates were 26%, 25%, 31%, 30%, 30% in groups A, B,
C, D, and E, respectively (p 0.05). Mean estradiol and progesterone levels
were significantly higher in groups B, D and E compared to groups A and
E (p � 0.05). Moderate to severe OHSS developed in 6, 12, 1, 10, and 14
patients in groups A, B, C, D, and E, respectively.

Conclusions: LPS using hCG, vaginal micronised progesterone or a
combination treatment does not alter clinical pregnancy rates. Although
mean estradiol and progesterone levels are higher when hCG is used ( a
reflection of corpus luteum function), pregnancy rates do not differ. OHSS
risk increases in high and normal risk groups when hCG is used alone or in
combination with progesterone.

P-20

A prospective, randomized study comparing blastocyst stage versus
48–72 h embryo transfer in women failed to conceive three or more
in-vitro fertilization treatment cycles. E. Levitas, E. Lunenfeld, R. Hack-
mon-Ram, Y. Sonin, I. Har-Vardi, G. Potashnik. Soroka Univ Medical Ctr,
Faculty of Health Science, Ben-Gurion Univ of the Negev, Beer Sheva,
Israel.

Objective: In this selective group of patients we have compared the
IVF/ET performance after blastocyst stage embryo transfers (ET) with the
traditional 48-72 h ET’s. Measured outcome including pregnancy, implan-
tation, multiple gestation, live birth, miscarriage and congenital malforma-
tion rates.

Design: Prospective, randomized.

Materials/Methods: 54 patients who failed to conceive three or more IVF
cycles, were divided into a blastocyst stage and a 48–72 h ET group, treated
according to the “long protocol” of ovarian stimulation for IVF.

Results: The demographic and the in-vitro fertilization parameters were
similar in all patients. A total of 54 oocyte retrievals and 46 ET’s has been
performed: 17 with blastocyst stage embryos and 29 with 48–72 h cultured
embryos. In eight cases the ET was cancelled: cancellation rate of 26% (6
cases) and 6.4% (2 cases) for blastocyst and 48–72 h ET groups, respec-
tively. Among blastocyst group patients, the mean estradiol level on the
hCG administration day was 2222 and 1340 pg/mL in blastulation positive
and negative cases, respectively (p� 0.03). The ET was carried out with a
mean of 1.9 embryo per transfer for blastocysts and 3.4 for 48–72 h cultured
embryos. The Pregnancy Rate (PR) per oocyte retrieval was 21.7% and
12.9% per blastocyst and 48–72 h ET’s respectively, while the PR per ET
was 29.4% for blastocyst treated women and just 13.7% for patients treated
with 48–72 h cultured embryos. We have observed a significantly higher
(p � 0.007) implantation rate for blastocyst embryos (25%) compared with
48–72 h embryos (7%) although the multiple pregnancy rate was 40% and
75% for pregnancies following blastocyst and 48–72 h cultured embryos
respectively. The live birth rate was found comparable in both groups of
patients. We have observed one case of monozygotic twinning and one case
of congenital malformation among blastocyst treated patients.

Conclusions: This prospective randomized study suggests: 1. Transfer of
blastocyst stage embryos carries a significantly higher implantation rate,
encouraging to replace few embryos per transfer of blastocysts. 2. The PR
per oocyte retrieval and ET has been found higher in the blastocyst treated
patients, while replacing less embryos per transfer and providing more
singleton pregnancies. 3. In this selected group of patients blastocyst trans-
fer would be the first choice of treatment provided estradiol level on the
hCG administration day above 2000 pg/ml.

P-21

The value of culturing to the blastocyst stage of supernumerary em-
bryos not suitable for freezing after embryo transfer at day 3. J. Farhi,
H. Nahum, A. Weissman, M. Royburt, M. Glezerman, D. Levran. IVF Unit,
Wolfson Medical Ctr, Holon, Israel.

Objective: The survival and implantation rate of frozen-thawed embryos
is directly related to the quality of the embryos at the day of freezing. The
introduction of extended culture to the blastocyst stage allows postponing
the decision for freezing of low grade supernumerary embryos from day 3
to day 5–6. This in turn may enable the selection of embryos with potential
for implantation instead of stopping culture or freezing low grade embryos.
The aim of the study was to assess the value of extended culture to the
blastocyst stage of embryos that remained after embryo transfer not suitable
for freezing at day 3.

Design: Retrospective analysis.
Materials/Methods: In all cycles where only grade III or IV embryos

remained after embryo transfer, extended culture to the blastocyst stage was
performed. Data on in vitro performance of these embryos and their blas-
tulation rate were recorded and analyzed. To control for blastulation rate in
the IVF laboratory at the same time period, the blastulation rate for all
cycles with 1 or more high grade embryos at day 3 is presented.

Results: Within the last two years, 49 cycles in 46 patients met the criteria
for extended culture in the absence of suitable supernumerary embryos for
freezing after embryo transfer at day 3. In these cycles, 385 embryos
resulted from the IVF procedure (7.8� 3.0 per cycle), and 188 embryos
(3.8� 2.7 per cycle), were left in culture for up to 7 days. Only 8 blastocyst
developed of the 188 cultured embryos establishing a blastulation rate of
4.2%. Non of these blastocysts was suitable for freezing. In comparison, at
the same time period the blastulation rate in cycles with 1 or more high
grade embryos at 3 days was 21%.

Conclusions: Extended culture of embryos not suitable for freezing at day
3 results in very low blastulation rate and no freezing of blastocyst was
performed. The decision to stop culture of low grade embryos can be based
on day 3 morphological parameters.

P-22

Day 3 serum inhibin-B levels as predictors of outcome in GnRH agonist
treated IVF-ET cycles. D. Hughes, G. Attia, D. Smith, B. R. Carr, W.
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Byrd. Univ of Texas Southwestern Medical Ctr, Dallas, TX.

Objective: To determine whether day 3 serum Inhibin-B concentrations in
GnRH agonist down-regulated in vitro fertilization cycles are predictive of
live births.

Design: A retrospective cohort study was conducted on 201 GnRH
agonist treated IVF cycles performed in 1994 through 1997 for which day
3 serums were available in a University Medical School setting.

Materials/Methods: Inhibin-B levels were measured using the Oxford
Bio-Innovation Inhibin-B Dimeric ELISA. Estradiol, progesterone, and
FSH levels were measured using the Immulite 100 system (Diagnostic
Products Corporation).

Results: There was no significant difference between the group that did
not achieve pregnancy and the pregnant-delivered group with regard to
patient characteristics, including age, parity, years of infertility, BMI, and
infertility diagnosis. Similarly, no difference was noted with regard to
hormone levels, the number of follicles, endometrial thickness, and the
number of oocytes retrieved, fertilized and transferred. There was a signif-
icantly higher level of day 3 Inhibin-B in patients who had a term delivery
(mean of 120.2 pg/ml) when compared to those that did not become
pregnant (mean of 43.6 pg/ml; P� 0.001). Increasing levels of Inhibin-B
were correlated with a higher birth rate. Women whose day 3 Inhibin-B
level was less than 26 pg/ml had a live birth rate of 22.0%. Those women
whose Inhibin-B levels were over 200 pg/ml had a birth rate exceeding
73.3%.

Conclusions: Day 3 serum Inhibin-B levels after down regulation with an
GnRH agonist were significantly higher in those patients achieving live
births when compared to those that did not achieve a live birth. Therefore,
Inhibin-B may be a sensitive marker of ovarian reserve and IVF cycle
success.

Supported by: The Department of Obstetrics and Gynecology.

ART: CRYOPRESERVATION

P-24

Parameters affecting sperm survival after thawing in long-term frozen
storage. M. Meseguer, N. Garrido, J. L. Romero, J. Remohi, C. Simo´n, A.
Pellicer. Dept Obstetrics and Gynecology, Sch of Medicine, Valencia Univ
Inst Inst Valeciano de Infertilidad (IVI), Valencia, Spain.

Objective: Long-term sperm storage in semen banks for future use is a
common practice in those patients undergoing contraception or cancer
treatment. Nowadays it is impossible to predict the parameters that poten-
tially could influence the rates of sperm survival and motility. This is an
important topic to counsel and manage those patients about the time that the
samples can be maintained in the banks and the number of them that should
be frozen to ensure good post-thawing expectatives. Moreover, other factors
that can influence on, and that must be improved in the laboratory, are
containers and freezing methods. To this end, our aim in this study was to
determine the influence of the parameters involved in long-term semen
storage on sperm post-thawing quality.

Design: Retrospective study.
Materials/Methods: 810 semen samples were studied according the

World Health Organization statements for concentration and motility both
freshly and after thawing. The samples were frozen in the last 10 years using
either glycerol or yolk buffer-based methods, with N2 vapors or dry ice, in
straws, cryotubes or tablets. All groups were comparable, since samples had
been thawed several times within the years, and methods and containers are
equally represented in the study groups. Differences in progressive and total
motility were noted as percentages of the fresh sample that remained motile
after thawing. These parameters were compared within samples depending
on the time that they were kept frozen, the freezing method, container, and
initial quality of the sample.

Results: All samples had motile spermatozoa after thawing. Results of
differences in motility depending on parameters mentioned before are
summarized in the table.

Parameters affecting sperm survival after thawing.

Years/container
% Total
motility

%
Progressive

motility
Initial total

motile
% Total
motility

%
Progressive

motility

0–2 (n� 513) 66.7� 1.5* 51.4� 1.6 �10 mill 55.6� 3.2# 48.2� 3.6
(n � 201)

4–6 (n� 91) 45.5� 3.5 49.5� 4.4 10–30 mill 61.3� 2.0 51.1� 2.1
(n � 297)

6–8 (n� 54) 50.1� 6.7 50.7� 6.7 30–60 mill 64.1� 2.0# 52.7� 2.1
(n � 207)

�8 (n � 103) 42.5� 3.1 42.5� 2.4* �60 mill 60.9� 2.6 47.5� 2.3
(n � 98)

Tablets
(n � 523)

67.0� 1.6* 50.6� 1.59 Freezing
methods

Straws
(n � 224)

50.5� 2.2 51.7� 2.8 N2 vapors
(n � 289)

49.1� 1.9 50.4� 2.4

Cryotubes
(n � 52)

44.0� 3.6 43.2� 4.3 Dry ice 67.2� 1.6* 50.2� 1.6

(n � 515)

Results are in %� S.E.M. * and # p� 0.05. T test or ANOVA with Bonferroni,
Schefféand DMS post hoc tests were performed when indicated.

Conclusions: After the 2nd year, post-thawing total motility is signifi-
cantly decreased in frozen semen samples, but progressive motility is only
decreased when samples remain frozen more than 8 years. The best method
to maintain total motility after thawing is fast freezing with dry ice in
tablets, whereas no differences are found in either straws or cryotubes. The
optimum samples are those between 30–60 million of total progressive
sperm.

P-25

Toward convenient blastocyst vitrification. T. S. Han, M. Tucker, J.
Graham, J. Carter, G. Mottla, R. J. Stillman. Shady Grove Fertility Repro-
ductive Science Ctr, Rockville, MD; Georgia Reproductive Specialists;
Shady Grove Fertility Reproductive Science Ctr, Atlanta, GA.

Objective: The development of a convenient and consistent vitrification
protocol for the cryo-storage of human blastocysts.

Design: Testing of a protocol potentially suitable for human use, in a
mouse model, to attempt optimization of the approach at least to match
currently available conventional cryopreservation techniques.

Materials/Methods: mHTF	 20% SSS was used as the holding medium,
in addition to vitrification media containing 8% ethylene glycol (EG)	 8%
DMSO [VS1], and 18% EG	 18% DMSO in 0.4 M sucrose (SUC) [VS2].
Commercially available cryopreserved mouse zygotes were thawed and
grown out to the blastocyst stage, prior to vitrification. Blastocysts were
exposed to the holding medium for 1 min, with exposure to VS1 for 4 min
at 37°C, and 1 min in VS2. Placing the blastocyst in 2�l or less on a clean
sterile surface, a polycarbonate micropipet (Cook IVF, Flexipet Denuding
Pipette) was placed at 30°, and used to draw up the embryos by capillary
action. The tip of the pipet was then plunged at a flat angle into liquid N2,
and then placed into a pre-labelled 0.25 ml cryo-straw held under liquid N2.
This was then plugged with a plastic color-coded plug prior to cryo-storage.
Thawing was carried out at room temperature for 5 sec, then the micropipet
was placed into 0.6 MSUC at 37°C for 1 min, and the blastocyst was
retrieved and moved for 3 min into 0.4 MSUC. This was followed by 5 min
in 0.2 MSUC, 5 min in 0.1 MSUC, and 5 min rinses of holding medium,
after which the blastocyst was moved into HTF	 20% HSA to observed
survival and expansion in culture.

Results: In 4 separate trials 329 mouse blastocysts at the fully expanded,
hatching, or hatched stages were taken through the above protocol, and
outcomes were observed. 193 blastocysts (59%) survived�95% intact, and
appeared healthy after extended culture. 62 blastocysts (19%) survived
�50% intact after extended culture post-thaw, and re-expanded suitably for
embryo transfer, and compatible with potential viability although this was
not tested. 74 blastocysts (22%) survived 50% intact, although re-expansion
of some of these embryos occurred in vitro, the survival of these embryos
was not necessarily compatible with viability, nevertheless they might give
rise to viable implantation. A small number of human blastocysts donated
for research were exposed to this protocol with favorable results. Initial
results indicate that volumes as small as 1�l for vitirification are optimal,
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and that 140�m diameter micropipets provided the best cryo-survival for
mouse blastocysts. Additionally, it seemed that totally hatched blastocysts
did not perform well in this protocol.

Conclusions: Conventional cryopreservation of human blastocysts is now
accepted. That these procedures are somewhat time-consuming and com-
plex leads us to explore alternatives that may prove to be more convenient,
and therefore potentially more successful. Pregnancies have been reported
following the use of vitrification of human blastocysts with other protocols,
however we have found these procedures to be lacking in convenience and
consistency. Consequently, we have undertaken to establish a convenient
and easily replicable protocol for human blastocyst vitrification, that while
not yet applied clinically, may prove to be the basis for a standard in ART
protocols.

P-26

In vitro primordial follicle maturation after cryopreservation of human
ovarian tissue. R. Depalo, L. Resta, G. Santoro, G. Loverro, L. Giannelli,
L. E. Selvaggi. Dept of Obstetrics and Gynecology, Univ of Bari, Bari,
Italy; Dept of Pathology and Genetics, Univ of Bari, Bari, Italy.

Objective: Cryopreservation of human ovarian cortex fallowed by in vitro
maturation (IVM) of primordial follicles appears to be a promising method
for inducing growth and maturation of oocyte, thus eliminating the potential
risk of reintroducing cancer cells by autotransplantation.

Design: Prospective observational study of ovarian cortex, frozen-thawed
IVM in different culture media.

Materials/Methods: Ovarian biopsy was obtained with informed consent
from 12 women (mean age 31.2, range 13–42) undergoing laparoscopy for
benign gynaecological disease. Thin ovarian slices (1� 1 mm) were
cryopreserved using a slow freezing method in 1.5 M dimethyl sulfoxide,
and thawed after 1–4 weeks. One of the thawed pieces was sent for
histological analysis. The remaining tissues were randomly distributed to
four parallel cultures in Petri dishes covered with oil and incubated at 37°C
under 5% CO2. Culture A, contained Minimum Essential Medium alfa (alfa
MEM, GIBCO); culture B, alfa MEM supplemented with 500 mUI/mL
recombinant FSH; culture C, alfa MEM supplemented with 500 mUI/mL
recombinant FSH and 300 mUI/mL recombinant LH; culture D, alfa MEM
supplemented with 500 mUI/mL recombinant FSH and 2.5% HSA. Each
day, 800 mL were replaced by fresh medium. Histological evaluation of
each piece was performed after 28 days of culture. Immunoenzymatic assay
to determine 17 beta estradiol (E2) in the culture medium was performed on
days	1, 	8, 	15, 	21, 	28. The follicles were classified as primordial,
primary and secondary according to whether one or more layers of flattened
or cuboid granulosa cells were present. A degenerate oocyte nucleus,
vacuoles in the cytoplasma or piknotic nuclei of granulosa cells were
regarded as signs of atresia.

Results: The concentration of primordial follicles in the ovarian frag-
ments before culture was inversely proportional to the patient’s age. After
4 weeks of IVM, primary follicles were observed in culture A, C, and D,
while secondary and preantral follicles were present in culture B. By day
	8, the concentrations of E2 had diminished in cultures A, C, D. Instead,
in culture B, E2 increased and remained stable thereafter until day	28.

Conclusions: A number of different in vitro culture systems induce
transformation of primordial follicles into primary follicles, marking the
passage from a quiescent to a growth form. The presence of FSH in the
culture medium seems to be essential for expansion of the cumulus cells and
oocyte and for the E2 production. Instead, the presence of LH induces
atresia phenomena while HSA does not favor follicular growth. In vitro
culture model that best preserves the structural integrity of the follicles
seems to be that of in toto ovarian slices.

Supported by: University Hospital of Bari, Italy.

P-27

A prospective study of programmable freezer vs. nitrogen vapor sperm
cryopreservation techniques. S. Shen, M. Navarette, C. Wong, L. Jala-
lian, P. Turek. Dept of Obstetrics, Gynecology and Reproductive Science,
Univ of CA, San Francisco, San Francisco, CA; Dept of Urology, Univ of
CA, San Francisco, San Francisco, CA; Dept of Urology and Dept of
Obstetrics, Gynecology and Reproductive Science, Univ of CA, San Fran-
cisco, San Francisco, CA.

Objective: Sperm cryopreservation by liquid nitrogen vapor is simpler,
faster and cheaper than programmable biologic freezing (J Repro Med 1999
Feb;44(2):87–90). However, whether or not sperm recover equally well
with both techniques is not well defined. We sought to examine the recov-
erability of both ejaculated and aspirated sperm frozen by each of these two
methods to determine which method produces superior rates of motile
sperm recovery after freezing and thawing.

Design: A prospective study of ejaculated and epididymal (MESA) sperm
obtained from obstructed and infertile patients in a single in Vitro Fertili-
zation Laboratory.

Materials/Methods: Ejaculated sperm derived from 12 infertile men and
epididymal sperm (MESA) from obstructed men (n� 4 patients) were each
processed in parallel for both programmed freezing and nitrogen vapor
freezing. Each specimen was aliquoted into 2 identical vials with a 1:1 ratio
of sperm to test yolk cryoprotectant. One vial was placed in a Planer III
chamber and underwent programmed freezing program from 8°C to�80°C
over a 40-minute freezing cycle, followed by plunging into liquid nitrogen.
The second vial was hung in liquid nitrogen vapor for 20 minutes before
submersion into liquid nitrogen. Both vials were thawed similarly at room
temperature. Sperm recovery was assessed by motility and results compared
by Chi square tests.

Results: The mean pre-freeze sperm density in ejaculated and MESA
specimens was 49.3� 13.6 mill/mL and 14.7� 19.3 mill/mL, respectively.
The absolute and relative recovery rates of motile sperm in these specimens
are given in the table below. Overall, with both ejaculated and aspirated
sperm samples, approximately half of sperm survived the freeze-thaw
process as assessed by motility. In addition, the reductions in sperm motility
did not differ statistically between the two different cryopreservation meth-
ods.

The summary of pre- and postcryopreservation sperm motility and motility
reduction.

Ejaculate N� 12 MESA N � 4

Mean %
motility

Mean %
reduction

Mean %
motility

Mean %
reduction

Fresh 44%� 11% 24%� 10%
Post thaw (PlanerIII) 24%� 14% 54% 11%� 9% 58%
Post thaw (N2 Vapor) 25%� 17% 52% 13%� 12% 50%
P Value P� 0.756 P� 0.630

Conclusions: These data provide compelling evidence that freezing fresh
ejaculated sperm or MESA sperm in liquid nitrogen vapor results in sperm
recovery rates equivalent to that obtained with programmable freezing.
Thus, given the added benefits of lower cost and decreased technical time
involved, serious consideration should be given to the routine application of
nitrogen vapor sperm freezing in ART laboratories.

P-28

Oocyte cryopreservation/a three year follow up of sixteen births. K. L.
Winslow, D. Yang, P. L. Blohm, S. E. Brown, P. Jossim, K. Nguyen.
Florida Institute for Reproductive Medicine, Jacksonville, FL.

Objective: Assessment of the efficiency and health of babies born using
our oocyte cryopreservation protocol.

Design: A prospective ongoing study analyzing our three-year oocyte
cryopreservation protocol. A medical review of health records of all sixteen
babies born in our program.

Materials/Methods: Thirty-three patients undergoing ART for infertility.
Patients included couples morally opposed to cryopreserving embryos and
couples wishing to use spare cryopreserved oocytes generated from donor
egg cycles. A slow freezing and fast thawing protocol was used for oocyte
freezing and thawing. The detail of the protocol has been previously
described in the abstract presented by authors in 1998 at the American
Society of Reproductive Medicine meeting, San Francisco, CA (Yang et al.,
Fertility & Sterility Vol. 70 suppl. 1. 1998, P S86). Three hundred and
twenty four cryopreserved MII oocytes were thawed. Intracytoplasmic
sperm injection (ICSI) was used for insemination of all oocytes.

Results: The table below summarizes the oocyte cryopreservation effi-
ciency. Six singletons, three sets of twins and one set of triplets were born.
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All babies had birth weight within ten percent of expected weight based on
their gestational development. Of the sixteen babies born, one male twin
was diagnosed as having a ventricular septal defect. The remaining fifteen
babies have had no significant medical problems. All have demonstrated
appropriate cognitive and motor development.

Outcome of cryopreserved oocyte transfers.

Patients 33 Embryos transferred 141

Thawing cycles 45
Clinical uterine

pregnancies 11 (26.2% per ET)
Oocytes thawed 324 Miscarriage 1
Oocytes survived 222 (68.5%) Deliveries 10
Oocytes injected
(ICSI) 219 Implantations 19 (13.5%)
Fertilization
(2PN) 177 (80.8%) Babies born 16
Cleavage 169 (95.5%) Ectopic pregnancy 1

Transfers 42
Biochemical

pregnancies 5

Conclusions: Based on a limited number of births, our oocyte cryopreser-
vation protocol appears to be relatively efficient and free of health concerns.

ART: FROZEN EMBRYO TRANSFER

P-29

Frozen embryo transfer (FET) of day 5 blastocyst embryos compared
to transfer of day 6 or day 7 blastocyst embryos. D. Marek, M. Langley,
K. M. Doody, K. J. Doody. Ctr for Assisted Reproduction, Bedford, TX.

Objective: The stage of embryonic development at cryopreservation has
been reported to influence pregnancy and implantation rates following
frozen embryo transfer. This study was undertaken to compare the implan-
tation and ongoing pregnancy rates obtained from thaw and transfer of Day
5, Day 6 and limited Day 7 blastocyst embryos.

Design: A three year retrospective analysis of frozen embryo transfer
results from January 1, 1998 through December 31, 2000.

Materials/Methods: Embryos thawed for transfer at the blastocyst stage
on Day 5, Day 6 or Day 7 were placed into 100�l micro-drops of sequential
media (S-2, G-2.2 or CCM; IVF Science) under oil and cultured approxi-
mately four hours prior to transfer. All embryos were cultured in 5% CO2

and air at 37°C and were frozen on Day 5 and 6 with occasional cryopreser-
vation on Day 7. All blastocyst embryos were frozen and thawed using
modified glycerol protocols previously described. In preparation for embryo
transfer, estrogen and progesterone supplementation was administered to all
patients. Transfers were performed with an abdominal ultrasound (5 MHz)
to aid intrauterine placement of the embryo transfer catheter (Wallace).

Results: Please refer to table.

Frozen embryo transfer results

Day 5 Only Day 6 Only Day 7 Only

Mean Patient Age: 36.5 35.4 31.7
Thaws/Transfers: 84/84 176/173 9/9
Pregnancies (	hCG)/Ongoing: 52/32 75/40 5/3
Biochemical/Miscarriages: 15/5 24/11 1/1
Pregnancy Rate (	hCG) per

Thaw/Transfer:
61.9%/61.9% 42.6%/43.4% 55.6%/55.65%

Clinical/Ongoing Pregnancy
Rate per Thaw:

44.1%†/38.1%‡ 29.0%/22.7% 44.4%/33.3%

Total Embryos Thawed/
Transferred:

246/181 417/352 23/18

Average Embryos Transferred: 2.2 2.0 2.0
No. Clinical Sacs (1 Sac/

2 Sacs/3 Sacs):
23/12/2 45/6/0 3/1/0

Implantation Rate: 29.3% 16.2% 27.8%

†,‡ P� .05; ** P � .001 (vs. Day 6 only using Fisher’s Exact).

Conclusions: These results indicate a significant increase in implantation,
clinical and ongoing pregnancy rates from frozen embryo transfer of Day 5
blastocyst embryos compared with Day 6 embryos. The number of Day 7

embryos is too limited to draw statistically significant conclusions. It
appears reasonable to continue to monitor embryo development in the fresh
cycle if progression is seen and cryopreserve on Day 7 if the blastocyst stage
is reached.

P-30

Delivery of a healthy baby after using embryos that had been frozen
twice (day 2 and blastocyst). J. Conaghan, E. D. Schriock, I. P. Ryan,
C. R. Givens. San Francisco Fertility Centers, San Francisco, CA.

Objective: To communicate a successful delivery from a frozen embryo
transfer using embryos frozen initially at the 4-cell stage and subsequently
thawed, cultured for 3 days, and re-frozen as blastocysts.

Design: A 27 year old gravida 0 woman underwent IVF for male factor
infertility. Her 32 year old partner had azoospermia due to Young’s Syn-
drome and underwent MESA with ICSI. Thirty two oocytes were obtained
and 15 embryos resulted, from which 3 were transferred. The fresh embryo
transfer resulted in the delivery of healthy twins. Five supernumerary
embryos were frozen in a single straw on day 2 after egg retrieval.

Materials/Methods: The embryos for freezing were equilibrated in 1.5 M
PROH and 0.1 M sucrose in PBS supplemented with 20% SSS, and frozen
slowly in a controlled rate freezer. Five embryos were thawed one day prior
to planned transfer in a natural cycle. All 5 embryos survived and 3 were
transferred at the 6- to 8-cell stage. The 2 remaining embryos were cultured
in Blastocyst medium (Irvine Scientific) with 10% SSS. Two days later, 2
blastocysts were frozen in PBS supplemented with 9% glycerol and 20%
SSS using a slow freeze protocol. No pregnancy resulted from the transfer
of the cleavage stage embryos and the patient returned for a transfer with the
2 frozen blastocysts. An unstimulated cycle was monitored with ultrasound
and home ovulation predictor kits. HCG 5000U was administered when the
LH kit was positive and the 2 blastocysts were thawed and transferred 6
days later.

Results: Both embryos survived freezing and thawing at the blastocyst
stage and the patient had a positive pregnancy test 8 days after transfer.
Three weeks later, an ultrasound was performed and a single fetus with
heartbeat was seen. This pregnancy resulted in the term delivery of a healthy
male infant weighing 3405 g.

Conclusions: It is possible to achieve a human pregnancy from the
freezing, thawing and re-freezing of embryos. To our knowledge, this is the
first report of a pregnancy from an embryo that was frozen and thawed at a
cleavage stage and subsequently re-frozen at the blastocyst stage.

P-31

Pregnancy and delivery following the transfer of blastocysts cryopre-
served after hatching in propanediol/sucrose. C. J. Quintans, M. J.
Donaldson, A. N. Marazzi, S. Pasqualini. Halitus Inst Me´dico, Buenos
Aires, Argentina.

Objective: To communicate a pregnancy and birth of a baby following the
transfer of blastocysts that were cryopreserved after natural hatching using
propanediol as cryoprotectant.

Design: Case report.
Materials/Methods: The patient, 36 years old, presented primary infertil-

ity due to bilateral tubal obstruction. She was stimulated with gonadotro-
pins. 24 M2 oocytes were transvaginally retrieved 36 hr after hCG injection.
Conventional IVF was performed in HTF medium supplemented with 10%
serum supplement (SSS). 17 oocytes that displayed two distinct PN were
transferred to a confluent Vero cell monolayer in alpha-Mem with 10% SSS.
On day 5 only two embryos had reached the early blastocyst stage and eight
compacted morulae. The other 7 embryos were arrested in earlier stages or
totally fragmented. Two early blastocysts together with two compacted
morulae were transferred to the uterus on that day. On day 6 two hatched
and one full-expanded blastocysts were observed. These blastocysts were
frozen following the classical propanediol-sucrose method (1). The patient
did not achieve a pregnancy in that cycle, so the transfer of the cryopre-
served embryos was performed on February 1999. Endometrial stimulation
was performed with estradiol and progesterone. The afternoon prior to
transfer, blastocysts were defrosted by using the standard propanediol
sucrose technique (1), were transferred to a Vero cell monolayer in alpha-
Mem with 10% SSS and were cultured overnight. The day of transfer the

FERTILITY & STERILITY� S121



two hatched blastocysts showed full recovery and were transferred. The
only blastocyst inside its zona remained dark and contracted and was not
transferred. The two hatched blastocysts were transferred to the uterus.

Results: On day 15 after transfer, pregnancy was detected with a positive
blood pregnancy test, and six weeks later ultrasound showed a viable
singleton intrauterine gestational sac with cardiac activity. A vaginal deliv-
ery occurred at week 38 that resulted in the birth of a 2832 g normal healthy
boy.

Conclusions: It is possible to obtain good embryo viability after freezing
and thawing of zona free blastocysts provided that handling must be
performed more carefully than with zona encased embryos. Although blas-
tocyst cryopreservation is currently carried out by using glycerol (2), here
we demonstrate that propanediol may also be used allowing a good survival
of thawed embryos. We think that the use of propanediol should be explored
so as to know if it has any advantage over glycerol for human blastocyst
freezing. References: (1) Testart, J, et al. (1986). Fertil. Steril., 46, 268–272.
(2) Menezo, Y., et al. (1992). Fertil. Steril., 59, 977–980.

Supported by: Supported by Halitus Instituto Médico.

P-32

Efficacy of laser zona thinning technique for frozen-thawed human
embryos. A. L. Mauri, C. Petersen, R. C. Ferreira, R. L. Baruffi, J. G.
Franco Jr. Ctr for Human Reproduction Sinha´ Junqueira Maternity Fdn,
Ribeirao Preto, Brazil.

Objective: It has been suggested, but not reliably well documented, in the
literature that the process of embryo cryopreservation may affect the phys-
icochemical characteristics of the zona pellucida (ZP) causing its hardening
and apparently impairing blastocyst hatching. It has also been theorized that
creating an artificial opening (assisted hatching, AH) in the ZP allows the
embryo to hatch after blastocyst formation. Some studies have demonstrated
that the use of AH for thawed human embryos can improve pregnancy and
implantations rates (Check et al., 1996; Lee et al., 1999). However, AH has
been carried out using various methods whose clinical relevance in a
cryopreservation program remains controversial and undefined. The objec-
tive of this study was to evaluate, in a prospective and randomized manner
the efficacy of one AH method laser-zona thinning (L-ZT) applied to
thawed embryos transfers (ETs) compared to thawed ETs not submitted to
AH.

Design: A prospective, controlled and randomized study.
Materials/Methods: A total of 70 patients who were submitted to an ICSI

program and had their excess embryos frozen and thawed by slow method
were divided, in a prospective and randomized manner (3:1), in two groups
at the time of receiving their thawed embryos: Group I: (53) patients whose
thawed embryos transferred were all submitted to L-ZT; Group II: (17)
patients whose thawed embryos transferred were not submitted to L-ZT
(control group). In Group I, L-ZT was performed using a non-contact laser
with length of 1.48�m (Fertilaser) with 1–2 irradiations of 10 ms applied
to the ZP of each embryo to thin 60 to 80% of the ZP. Embryo transfer was
performed soon after the measurement of ZP thickness using an eyepiece
with a �m scale, and L-ZT procedure. Data were analysed by the Mann
Whitney test.

Results: Clinical and laboratory details of the studied groups are shown
in Table 1.

Table 1. Clinical and laboratory details of the studied groups.

Group I
(L-ZT)

Group II
(NOT L-Z) P

Patients 53 17
Age (years) 32.9� 5.0 34� 3.2 NS
Embryo survival (%) 93 96 NS
Embryo cleavage (%) 68 61 NS
ZP (�m) 17.8� 3.1 17.3� 2.5 NS
Cleavage embryos transferred 1.9� 0.9 2.5� 1.0 NS
Implantation rate (%) 9.6 10.5 NS
Pregnancy rate (%) 17 17.6 NS

Conclusions: Pregnancy and implantation rates were not different be-
tween the group submitted to L-ZT and the control group. In the present
study, the use of L-ZT was not effective for frozen-thawed embryos.

P-33

Do we need to artificially prepare the endometrium for frozen embryo
transfer in normal cycling women?: A controlled study. D. Yishai, E.
Rothschild, H. Abramovici, M. Dirnfeld. Carmel Medical Ctr, Haifa, Israel.

Objective: To compare the outcomes of Frozen Embryo Transfer (FET)
during natural cycles versus cycles prepared with exogenously administered
estrogen and progesterone.

Design: Retrospective controlled study.
Materials/Methods: All FET cycles conducted at our institution from

January 2000 through January 2001 were included in the study. Two
methods of endometrial preparation were used. In natural cycles, monitoring
was the only intervention and included serial measurements of sonographi-
cally determined endometrial thickness, serum E2, LH and P levels. Exog-
enously prepared cycles were accomplished with estradiol valerate, 6 mg
PO starting on cycle day 3 and progesterone in oil 100 mg IM when
endometrial thickness reached 0.7 cm as measured by transvaginal ultra-
sound. Embryo transfer was scheduled according to embryonic age, either
48 or 72 hours after LH surge or initiation of progesterone in the respective
groups. Embryos were transferred with a Tomcat catheter, at either 48 hour
or 72 hour stage. Treatment with estrogen and progesterone was continued
in the artificially stimulated group until results of�-hCG were obtained and
further continued in positive results until fetal heartbeat was observed.

Results: A total of 179 FETs were included in the study, 65 natural cycle
(group 1) and 114 artificial cycle (group 2) transfers. There were no
statistically significant differences in the 2 groups with regards to age, FSH
level, mean endometrial thickness on day of transfer, and number of
embryos transferred. Of the patients in group one, 60 had embryo(s)
replaced and 13 (21.7%) pregnancies were achieved. In group two, 112
patients proceeded to embryo transfer and 20 (17.9%) pregnancies were
achieved, (P� 0.55; NS). However, the mean number of visits per patient
per cycle was higher in group 1 versus group 2, 3.5� 1.4 versus 1.4� 0.68
respectively (P� 0.05).

Conclusions: Transfer of frozen-thawed embryos in natural cycles yields
results similar to transfer with artificially prepared cycles. Natural cycles
offer the advantage of utilizing the physiological process, decreased medical
intervention, improved patient well-being and significantly lower cost. The
disadvantage of more office visits is relative, when compared to an extended
period of daily injections and inconvenience. For women with regular
cycles, FET during natural cycle is an option that should merit every
physician’s consideration.

P-34

Blastocyst cryopreservation and transfer of two embryos as a strategy
to reduce the risk of high order multiple gestation with frozen embryo
transfers. K. J. Doody, D. Marek, M. Langley, K. M. Doody. Ctr for
Assisted Reproduction, Bedford, TX.

Objective: Previous reports have suggested that extended embryo culture
can be used to increase the implantation rate in unselected In-Vitro Fertil-
ization (IVF) patients. This study was undertaken to see if application of
extended embryo culture to all frozen embryo transfer (FET) cycles com-
bined with a policy of transfer of no more than two embryos in all but the
worst prognosis patients could reduce the risk of high order multiple
gestation in cryopreservation/thaw cycles.

Design: Analysis of outcome of all FET cases from January 1, 2000
through December 31, 2000.

Materials/Methods: Extended embryo culture in sequential media (G-1.2,
G-2.2 or CCM, IVF Science) has been applied to all patients undergoing
IVF since January 1998. Supernumary embryos are cryopreserved at the
blastocyst stage with a glycerol/sucrose protocol. In some cases, embryos
frozen prior to 1998 at cleavage stages were thawed and cultured to
blastocyst prior to transfer. A maximum of two embryos was transferred in
all patients unless multiple poor prognosis factors (maternal age�38,
elevated FSH, extremely poor embryo quality or multiple prior failed
cycles) were present. In those cases with more than two or more poor
prognosis factors, a maximum of three embryos were transferred.

Results: Please refer to table.
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Frozen blastocyst transfer results.

1 Embryo
transferred

2 Embryos
transferred

3 Embryos
transferred

Total
transferred

Mean patient age: 36.6 35.5 36.3 35.6
Total cycles/embryos

transferred
22/22 119/238 12/36 153/296

Pregnancies
(	hCG)/ongoing:

7/5 60/38 6/3 73/46

Biochemical/miscarriages: 2/0 16/6 3/0 21/6
Clinical/ongoing rate: 22.7%/

22.7%
37.0%/
31.9%

25.0%/
25.0%

34.0%/
30.1%

Clinical sacs (1/2/3): 5/0/0 36/8/0 2/1/0 43/9/0
Fetal hearts (0/1/2/3/4): 0/5/0/0/0 2/34/8/0/0 1/1/1/0/0 3/40/9/0/0
Implantation rate: 22.7% 21.9% 11.1% 20.6%

Conclusions: Extended embryo culture prior to cryopreservation com-
bined with transfer of only two embryos (or three in patients with extreme
poor prognosis) prevented high order multiple gestation pregnancies. This
strategy resulted in a good pregnancy rate (49 ongoing pregnancies/153
thaw cycles) with a relatively low twin gestation rate (9/49 ongoing preg-
nancies). This approach may be preferable to the traditional strategy of
cryopreservation at the cleavage stage and transfer of greater numbers of
embryos.

P-35

Analysis of 50 frozen blastocyst transfers: pregnancy in prior fresh
ART cycles does not predict outcome. A. J. Levi, M. P. Leondires, J. H.
Segars, J. L. McKeeby, L. A. Scott, R. J. Alvero. Combined Fed Program
in Reproductive Endocrinology and the Pediatric & Reproductive Endocri-
nology Branch/NIH, Bethesda, MD; A R T Institute of Washington, Inc at
Walter Reed Army Medical Ctr, Washington, DC.

Objective: Reports indicate that the likelihood of success in cryopre-
served cleaving embryo transfer (ET) cycles may be predicted by the fresh
ART cycle from which those frozen embryos were derived. Whether per-
formance in prior ART cycles can predict the outcome of subsequent frozen
blastocyst embryo transfers (FBET) is unknown. To address this question,
we compared data from fresh ART cycles to determine if FBET cycle
outcome could be predicted by prior pregnancy.

Design: A cohort analysis of 50 fresh ART cycles and 50 FBET cycles at
a university based assisted reproductive science center from October 1998
to January 2001.

Materials/Methods: All patients who underwent fresh ART cycles and
had frozen blastocyst transfers with embryos derived from those cycles were
included in this study. All infertility diagnoses were included. Patients were
separated into two groups: patients with clinical pregnancies during FBET
cycles (Group A), and patients who failed to achieve a clinical pregnancy in
FBET cycles (Group B). Fresh cycle data from which the frozen blastocysts
were derived were then compared. The primary outcome variable was
implantation rate (IR). Secondary outcome variables included ampules of
gonadotropins used, peak estradiol (E2), number of oocytes retrieved (OR),
number of embryos transferred (ET), overall pregnancy rate (PR), clinical
pregnancy rate per transfer (CPR/T), and spontaneous abortion (SAB) rate.
Statistical analysis was performed using the Fisher exact test and unpaired
t-test where appropriate. An alpha error of�0.05 was considered signifi-
cant.

Results: Seventeen patients (17/50; 34.0%) achieved clinical pregnancies
in FBET cycles (Group A), and 33 patients (33/50; 66.0%) did not (Group
B). The mean age (33.6� 3.1 vs. 32.6� 4.4 years) and basal FSH
concentrations (5.4� 2.5 vs. 6.8� 4.4 IU/L) did not differ between groups.
The primary outcome variable, IR, was 20% higher in Group B compared
to Group A. Peak E2, ampules of gonadotropins used, total OR, total ET,
overall PR, CPR/T, and SAB rate did not differ significantly between
groups. Based on the observed differences in the primary outcome variable
between groups, a post-hoc analysis with a power of 80% and an alpha of
0.05 revealed that a study would require approximately 650 patients in each
group to demonstrate a significant difference.

Fresh ART cycle outcomes of patients who subsequently underwent FBET.

Peak E2
(pg/ml) Total OR Total ET

Overall
PR (%)

CPR/T
(%)

IR
(%)

Group A
(n � 17)

3087� 1328 24.6� 8.8 2.6� 1.1 56.3 43.8 17.9

Group 8
(n � 33)

3120� 1426 23.2� 10.2 2.2� 0.7 59.4 43.8 21.7

Conclusions: In contrast to reports of frozen cleaving ETs, prior preg-
nancy in fresh ART cycles from which frozen blastocysts were derived did
not predict outcome in subsequent FBET cycles. The 34% CPR/T for
FBETs in this study was two-fold higher than the published rates of frozen
cleaving ETs but lower than the observed 61.6% CPR/T for fresh blasto-
cysts at our program. The overall excellent prognosis for pregnancy in
patients undergoing fresh blastocyst transfers may obscure factors that
predict subsequent FBET outcome.

P-36

The impact of cryopreservation and subsequent embryo transfer on the
outcome of IVF in patients at high risk for ovarian hyperstimulation
syndrome: a controlled study. Z. Wiener-Megnazi, M. Dirnfeld, E. Roths-
child, A. Lissak, Z. Silman, H. Abramovici. Carmel Medical Ctr, Haifa,
Israel.

Objective: To evaluate the outcome of IVF cycles with high risk for the
development of ovarian hyperstimulation syndrome, in which preventive
cryopreservation of all embryos was performed, and embryo transfer was
postponed.

Design: Case controlled retrospective analysis.
Materials/Methods: Seventy three patients undergoing seventy three IVF

treatment cycles in Carmel Medical Center during the period 1998–2000
were analyzed. In thirty seven cycles, embryonic cryopreservation was
performed, because of high risk for ovarian hyperstimulation syndrome, and
embryos were transferred later. All embryos were frozen at either 48 or 72
hours. In thirty-six cycles, patients underwent transfer of fresh embryos.
Controls were selected based on patients’ age, date of oocyte retrieval, and
number of transferred embryos.

Results: There were no significant differences in the two groups regarding
mean age, gravidity, parity, the proportion of IVF vs. ICSI cycles, fertili-
zation and cleavage rates, and number and quality of transferred embryos.
A greater percentage of patients in the cryopreservation group were diag-
nosed as anovulatory than in the group with fresh embryo transfer (37.8%
vs 8.5%). Patients in the cryopreservation group needed a lower number of
gonadotropin ampules for ovarian stimulation than the group with fresh
embryo transfer (27.2 vs. 36.5). The levels of E2 and P on the day of hCG
administration were higher in the cryopreservation group than in the group
with fresh embryo transfer (10,147.6 pmol/l vs. 4,412.7 pmol/l, P� 0.001
and 5.6 nmol/l vs. 4.3 nmol/l, P� 0.024, respectively). Patients in the
cryopreservation group had a higher number of ovarian follicles on trans-
vaginal sonography, aspirated oocytes and embryos than patients with the
fresh embryo transfer (17.4 vs. 11.9, P� 0.001, 23.2 vs. 12.1, P� 0.001
and 10.4 vs. 5.5, P� 0.01, respectively). Pregnancy rates for first embryo
transfer cycle were 34.3% for the cryopreservation group and 20.0% for the
fresh embryo transfer group (P� 0.141; NS). Cumulative pregnancy rates
were 43.2% in the cryopreservation group vs. 22.2% in the group with fresh
embryo transfer (P� 0.04). There was one case of OHSS that developed in
the study group and none in the control group.

Conclusions: Cryopreservation of all embryos, as a protective measure in
patients with high risk for the development of ovarian hyperstimulation
syndrome yields high pregnancy rates and offers a safe and viable option.
Furthermore, our results from the first cycle of embryo transfer indicate that
the benefits of preventive cryopreservation are independent of the total
number of embryos. We recommend preventive cryopreservation of all
embryos as the preferred approach in the management of all patients at risk
for developing OHSS.
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P-37

Comparison of different luteal phase support protocols for frozen
embryo transfer (FET). J. Wilcox, J. R. Nelson, D. Potter, J. Frederick,
M. Feinman, J. Batzofin. Huntington Reproductive Ctr, Pasadena, CA.

Objective: To determine whether two different luteal phase hormonal
support protocols result in significantly different pregnancy rates in women
undergoing FET cycles.

Design: Prospective randomized study.
Materials/Methods: Patients were randomized into two groups for FET

cycles. All patients received estradiol for follicular phase support using
delestrogen 2 mg every three days for 2 doses followed by 4 mg for two
weeks prior to initiation of luteal support. Standard freezing protocols were
used and most embryos were frozen at 2PN. Only high-grade embryos were
selected for freezing. Patients were randomized to two groups. Group-one
received progesterone in oil 50 mg with Crinone 8% daily and group-two
received Crinone 8% twice daily. There was no statistically significant
difference in ages between the two groups. Chi-square was used for statis-
tical analysis.

Results: See table below.

Luteal phase protocols.

Groups Pregnancy rates (%)

Progesterone in oil	 Crinone 20/43 (46.5%)
Crinone only 16/54 (29.6%)
p value p� .13

Conclusions: Although this study did not reach statistical significance,
there may be a selective advantage of using intramuscular progesterone in
oil and Crinone. Several studies have suggested the implantation rates are
lower with Crinone alone for luteal support. The combination regimen
provides a physiologic replacement by providing adequate serum proges-
terone levels while maintaining high local concentrations in the uterine
cavity. This research effort will continue to determine whether statistical
significance is achieved.

Supported by: Huntington Reproductive Center.

ART: LAB ISSUES

P-38

Relationships between pronuclei and nucleoli morphology with the
prognosis in intracytoplasmic sperm injection (ICSI) cycles. L. M.
Rossi-Ferragut, A. Iaconelli Jr., C. C. Rocha, A. Medeiros, T. Aoki, E.
Borges Jr. Fertility-Assisted Reproduction Ctr, Sao Paulo, Brazil.

Objective: In ICSI cycles, embryos are usually selected for transfer based
on the evaluation of the cleavage speed and extent of blastomere fragmen-
tation. Several studies have shown a relationship between aspects of zygote
morphology and the viability of the future embryo. Thus, these aspects have
been observed with non-invasive techniques and seem to play important role
in the evaluation of embryo quality. The aim of this study was to classify
embryos from ICSI cycles irrespective of infertility etiology according to
zygote morphology and assess the predictive value of this criterion. Rates of
good embryo quality, normal cleavage and pregnancy were recorded.

Design: Retrospective study from December 1999 to September 2000.
Materials/Methods: Two hundred and ninety four couples (321 cycles)

suffering from different types of infertility and treated by ICSI were en-
rolled in our study. For each embryo, the following data were recorded
during sequential observations: pronuclei (PN) morphology 16–20 hours
after injection and embryo morphology about 68 hours after ICSI (day	 3).
Two patterns of pronuclei morphology were observed according to the
position of the PN: aligned or close pronuclei with aligned or aligning
nucleoli (score 0) and separated or unequal pronuclei and scattered nucleoli
(score 1). Regarding embryo morphology, embryos were classified as hav-
ing good quality if more than 4 cells were present with less than 20%
fragmentation at 68 hours after ICSI (day	 3). Student “t” test was
employed to statistical analysis and p� 0.05 was considered statistically
significant.

Results: The mean maternal age (SD) of this study was 35.5 (5.5). Of 321

ICSI cycles, we obtained 5.015 follicles, and of these 3.671 oocytes
(73.2%). A number of 2.664 oocytes (72.6%) were injected and 2.343
remained intact after ICSI (63.8%). Irrespective of maternal age, in this
study, 1.606 embryos (81.4% of total) were classified as an S0 (n� 743)
and S1 (n� 863) in the first classification. In terms of cleavage status, the
numbers found were 7% (52 S0 embryos) vs. 10,1% (87 S1 embryos) that
had arrest of this process (p 0,05). Embryos selected to transfer or cryo-
preservation represented percentages of 86,8% S0 embryos vs. 84,5% S1
embryos (645 and 729 embryos, respectively; p 0,05). Embryo transfer
occurred with both S0 and S1 embryos in 158 cycles (49.2%), with only S0
embryos in 63 cycles (19.6%) or only with S1 embryos in 69 cycles
(21.5%). No embryos were transferred in 9.7% of cases (n� 31). Same
results were obtained when patients were divided by maternal age (younger
or older than 35 years old). Pregnancy rates per cycle and per patient were
respectively, 21.7% and 23.7%, irrespective of the type of embryo transfer.
Clinical pregnancy was achieved in 80% of treatment cycles in which at
least one pattern 0 embryo were transferred.

Conclusions: No significant differences were obtained between embryo
quality and cleavage status in different patterns of embryo. Furthermore,
good pronuclei and nucleoli morphology embryos seems to exhibit high
probability to show better embryos on day	3, based on the high percent-
ages of pregnancy when at least one S0 embryo was transferred.

Supported by: Fertility-Assisted Reproduction Center. São Paulo, BRA-
ZIL www.fertility.com.br/fertility@fertility.com.br

P-39

Embryo quality in thawed cycles from frozen pronucleated preem-
bryos: a comparison of growth culture media. R. C. Inza, C. Bisioli, M.
Tiverón, A. Valcárcel, M. Diradourian, C. Sueldo. Inst de Ginecologı´a y
Fertilidad (IFER), Buenos Aires, Argentina.

Objective: Glucose and phosphate have a detrimental effect on the first
stages of embryo development, as it has been demonstrated in some species.
Media lacking these two components are intended to enhance human
embryo development and pregnancy rates. The purpose of the present study
is to compare the reproductive performance of frozen-thawed pronucleated
preembryos cultured in media with or without glucose and phosphate.

Design: Retrospective and comparative study.
Materials/Methods: Between September 1995 and November 2000, 263

frozen pronucleated preembryos from IVF or ICSI cycles were thawed.
Human Tubal Fluid (HTF, Irvine Scientific, USA) was used as culture
media containing glucose and phosphate in 157 of these cycles, while P-1
medium (Irvine Scientific, USA, without glucose and phosphate) was used
in 106 cycles, both supplemented with human serum albumin (hSA) 0.5%.
Preembryos remained in culture from thawing to day 3, when they were
transferred. Patients from both groups, HTF and P-1, were comparable
regarding infertility causes, female age, number of retrieved oocytes, pro-
portion of viable pronucleated preembryos thawed (92.8% vs 89.9%),
cleavage rate (96.2% vs 96.8%) and mean number of transferred embryos
(3.6	 1.2 vs 3.5	 1.0). Main outcome measures were embryo quality and
pregnancy and implantation rates. Statistical analysis was performed using
t-test or chi square as appropriate.

Results: The percentage of cycles having only good quality embryos for
transfer was similar in both groups (26.9% vs 21.9%). There were signifi-
cant differences regarding the overall percentage of good quality embryos in
favor of the HTF group (62.9% vs 52.3%, p� 0.002). No differences were
found in the pregnancy rate per ET (26.9% vs 25.7%), implantation rate per
ET (10.8% vs 9.6%) or ongoing pregnancy rate per ET (22.4% vs 17.1%).

Conclusions: Even though the potential detrimental effect of glucose and
phosphate on the first stages of embryo development has been reported,
cycles in which HTF was used as growth culture medium for thawed
pronuclear preembryos showed a higher incidence of good quality embryos.
This difference had no impact in achieving more pregnancies or higher
implantation rate when compared with P-1 medium. The use of a free
glucose and phosphate medium in this series did not give extra benefits in
the analyzed parameters.

P-40

Vitamin E supplementation reduces oxidative stress and improves blas-
tocyst development rate. X. Wang, R. K. Sharma, J. M. Goldberg, M.
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Attaran, A. Agarwal, T. Falcone. The Cleveland Clinic Foundation, Cleve-
land, OH.

Objective: Leukocytes and abnormal spermatozoa in the semen can
produce high amount of reactive oxygen species (ROS) resulting in oxida-
tive injury to normal mature sperm. Excessive ROS production in semen
results in both reduced sperm motility and the capacity for sperm-oocytes
fusion. High ROS levels are also found in the peritoneal fluid of women
with unexplained infertility. Our objective was to study the effect of
artificial generation by activated leukocytes on the blastocyst development
rate (%BDR), and to examine the protective effect of antioxidant supple-
mentation (vitamin E) in reducing the adverse effect of ROS on mouse
embryo development.

Design: Controlled prospective study.
Materials/Methods: Leukocytes (0.5� 106/mL) separated from human

anticoagulated blood using Histopaque gradient were activated with 100 nM
of 12-phenol 13-myristate acetate (PMA) and incubated for 30 min at 37°C
to stimulate ROS production. Frozen 2-cell mouse embryos were thawed
and cultured in the stimulated leukocyte supernatant for 3 and 6 hours and
then transferred to fresh HTF until 72 hours. ROS production was measured
by chemiluminescence assay using luminol as the probe at each time course
of culture media. Blastocyst development rates (%BDR) were examined at
72 h following incubation. Control group consisted of the embryos cultured
in HTF medium alone (90% BDR). In a second set, vitamin E at concen-
tration of 100 to 600 moles was examined to study the effect on % BDR.

Results: Median (interquartile value, 25%, 75%) value of ROS generation
by leukocytes was 882.10 (837.40, 1074.3� 106 cpm), and 12.46 (10.39,
14.57� 106 cpm) in leukocyte supernatant. Results of BDR after incubation
of mouse embryos with leukocyte supernatant are given in the table below.
BDR rates decreased significantly at 6 h compared to 3 h (p � 0.03).
Vitamin E alone at 100, 200, or 400�M had no negative effect on the %
BDR. Embryos coincubated with vitamin E at 400�M for 6 h along with
ROS generating supernatant significantly improved the % BDR (p� 0.04).

BDR Median 25%tile 75%tile

3 h 73% 50% 80%
6 h 30% 20% 40%
3 h 	 Vit E 400 �M 64% 60% 80%
6 h 	 Vit E 400 �M 46% 40% 66%

Values are median and interquartile range (25%, 75%). The Wilcoxon
Sign-rank Test was used to compare the differences in BDR rate at different
time intervals with or without vitamin E; P� 0.05 was significant.

Conclusions: The presence of ROS in the culture media for extended
period (6 h) results in mouse embryo toxicity. Addition of vitamin E can
help scavenge the excessive production of ROS in the culture media and
improve embryo blastocyst development rate in-vitro.

Supported by: A grant from the Cleveland Clinic Foundation.

P-41

Case report: undetectable estradiol levels by a chemiluminescence
method during a controlled ovarian stimulation monitoring for IVF.
S. I. Gotusso, S. D. Papier, R. G. Lipowicz, J. C. Calamera, A. A. Acosta.
Ctr de Estudios en Ginecologı´a y Reproduccio´n (CEGYR), Buenos Aires,
Argentina; LER, Buenos Aires, Argentina.

Objective: To present a clinical observation to exemplify the need to use
sound clinical judgement and the integrated monitoring information, instead
of a single laboratory assay, for clinical decision.

Design: Case report.
Materials/Methods: A 27 year old female was referred to our Clinic with

a 5-year history of primary infertility, because a male factor, that’s why
ICSI was recommended. Ovarian suppression was started in midluteal phase
of the preceding cycle using a GnRH agonist. On day 3 of the menstrual
cycle a transvaginal ultrasound was performed showing polifollicular ova-
ries. Serum estradiol measured by chemiluminescence was undetectable.
She started with recombinant FSH, 300 IU/day subcutaneously. Serum E2
levels on days 5, 6, and 7 of stimulation were again undetectable but the
follicular and endometrial growths were normal. Ten thousands units of
hCG were administrated when vaginal ultrasound reveled leading follicles
sizes of 20, 19, 17 mm of diameter. The next day, serum�hCG level was

138 IU/ml, progesterone was 5.88 ng/ml and serum E2 was 1 pg/ml.
Transvaginal ultrasound guided oocyte retrieval was performed 35 hr after
hCG administration. Seventeen oocytes were recovered. ICSI was per-
formed on six metaphase II oocytes. The remaining oocytes were donated.
Five oocytes fertilized normally and three embryos of good quality were
transferred 72 hr later. A negative�hCG plasma level was obtained two
weeks after embryo transfer. The oocyte recipient was a 40 year old woman
with 20 years of infertility. Eleven oocytes were inseminated using donor
sperm due to azoospermia in the husband. Nine of them fertilized normally,
and three embryos of good quality were transferred. A vaginal ultrasound
six weeks later showed a single embryo with positive heart activity. The
result of the donor and recipient confirmed our impression that the donor
stimulation was normal and that the highly unusual E2 results were due to
intrinsic methodology problems of an unknown nature. Our first decision
was to run E2 determinations using a different method than chemilumines-
cence (Access Immunoassay System, Beckman Coutter-Chaska. Mm, USA)
and the Coat-a Count IRMA kit (Diagnostic Corporation, Los Angeles,
CA). So, a solid phase immunoradiometric assay was used.

Results: The values as suspected were normal (days of the cycle: 3:�10
pg/ml; 7: 580 pg/ml; 8: 1300 pg/ml; 9: 1800 pg/ml). The information
obtained from Beckman was that they have seen a similar phenomenon
twice. The interference was caused by a substance that crosslinked the
alkaline phosphatase conjugate to the solid phase. The advice was serial
dilutions of samples (1/2, 1/4, 1/8). The values of E2 by chemilumines-
cence, 50% dilution, were day 3 of de cycle: 11 pg/ml; day 7: 488 pg/ml;
day 8: 1180 pg/ml; day 9: 1780 pg/ml.

Conclusions: Some patients present undetectable E2 levels during a
controlled ovarian stimulation due to intrinsic methodological problems.

Supported by: CEGYR Foundation.

P-42

The effect of semen processing on human sperm DNA integrity is not
associated with increased levels of sperm free thiols. K. Khamel, M. A.
Fischer, K. Jarvi, D. Phang, A. Zini. Div of Urology, Mount Sinai Hosp,
Toronto, ON, Canada.

Objective: Some forms of sperm processing may adversely affect sperm
DNA integrity but the mechanism remains unknown. We monitored the
levels of sperm free thiols (SH groups) and DNA denaturation (DD) before
and after density gradient centrifugation in order to explore a possible
mechanism (the role of SH groups in the stabilization of sperm nuclear
protamines) for the observed augmented sperm DD post-processing.

Design: Prospective laboratory study.
Materials/Methods: Semen samples (n� 43) were obtained from con-

secutive non-azoospermic men presenting for evaluation at our institution.
Samples were processed by 2-layer density gradient centrifugation. Sperm
motility, sperm chromatin structure (evaluated by flow cytometry analysis
of acridine orange-treated spermatozoa) and sperm SH groups were com-
pared before and after semen processing. Sperm chromatin integrity was
expressed as the percentage of spermatozoa demonstrating DD.

Results: Following density-gradient centrifugation, mean sperm motility
(�SEM) improved significantly compared to whole semen (54� 3 vs. 43�
3%, p� 0.01). As previously observed, following density-gradient centrif-
ugation, the percentage of sperm with denatured DNA increased compared
to whole semen (29� 4 vs. 18� 2%, p� 0.001). However, the level of
sperm free thiol groups was lower in processed compared to whole semen
(268 � 26 vs. 534� 43 nmol/106 spermatozoa, p� 0.01).

Conclusions: Our data demonstrate that density gradient centrifugation
adversely affects sperm DNA integrity despite improved sperm motility and
reduced levels of sperm SH groups in the recovered sample. Increased levels
of sperm DD post-processing do not appear to be due to a significant degree
of sperm-specific disulfides to SH group conversion.

Supported by: Kidney Foundation of Canada.

P-43

Early cleavage of zygotes is indicative of the inherent developmental
potential of the cohort. K. F. Miller, C. E. Sinoway, K. L. Fry, T. Falcone.
The Cleveland Clinic Foundation, Cleveland, OH.

Objective: Despite many improvements in assisted reproductive technol-
ogy pregnancy rates remain sub-optimal. This study examined the utility of
early cleavage as a predictor of embryonic developmental potential.
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Design: Retrospective analysis of the relationship between the occurrence
of early embryo cleavage and embryonic development and implantation.

Materials/Methods: Patients undergoing IVF with or without ICSI with-
out regard to age were included (n� 171). Fertilization and early culture
were performed in HTF (Irvine Scientific) with 5% Serum Substitute
Supplement (Irvine Scientific). All zygotes (n� 1153) were re-examined at
26 hr post insemination (�68 hr post HCG). Zygotes were classified as
either containing 2PN, having no visible PN remaining, or as having
cleaved. For analysis, patients were grouped based on the number of zygotes
that showed progression (either loss of visible PN or occurrence of cleav-
age) at the time of observation.

Results: At the time of observation 607 (52.7%) of the zygotes still
showed 2PN, while 299 (25.9%) showed no PN and 247 (21.4%) had
cleaved. When patients were grouped based on the number of zygotes
showing progression there was an increase in cell number and number of
8-cell embryos at 72 hr as well as increases in pregnancy and implantation
(see table below).

Characteristics of patients classified by number of zygotes showing pro-
gression at 26 hours.

Number of zygotes showing progression

P-value0 1–2 3–4 5	

Patients 24 54 46 42
Age 34.8� 4.2 33.6� 4.4 33.1� 3.9 32.9� 4.5 NS
Embryo total 6.1� 3.0 5.5� 2.4 6.8� 2.4 8.7� 2.0 P� 0.0001
Day 3-cell number 5.5� 1.4 6.7� 1.3 7.1� 1.0 7.0� 0.9 P� 0.0001
Day 3-fragments 16� 8 12� 8 11� 5 11� 6 P� 0.0117
# 8-cells (day 3) 1.4� 1.6 2.4� 1.9 3.8� 1.9 5.0� 2.1 P� 0.0001
Embryos/ET 3.2� 0.8 2.9� 0.8 2.6� 1.0 2.5� 0.9 P� 0.013
Pregnant (%) 6 (25) 17 (31) 22 (48) 29 (69) P� 0.0001
Implanted (%) 7 (9) 19 (12) 36 (29) 45 (41) P� 0.0001

Conclusions: Early cleavage of zygotes appears to be highly correlated
with embryo development and implantation potential. Since prepackaged
maternal mRNA controls early cleavage, the developmental potential of the
oocyte is established during follicular growth, prior to aspiration and cul-
ture. These results suggest that the outcome of an ART cycle may be
determined prior to oocyte retrieval or fertilization

Supported by: Section of Reproductive Endocrinology and Infertility.

P-44

Variable oocyte incubation time subsequent to denuding and prior to
ICSI has no effect on fertilization rates, post-ICSI oocyte atresia, or
embryo quality. C. E. Cornwell, D. T. Carrell. Univ of Utah Sch of
Medicine, Salt Lake City, UT.

Objective: Recent studies have evaluated the effect of variations in the
interval from oocyte retrieval to ICSI. Some researchers have specified that
ICSI should take place immediately after oocyte denuding, others propose
1-2 hours later. The objective of this study was to evaluate the effect of the
interval subsequent to oocyte denuding and prior to ICSI. This study
attempts to address variation of this time period and its effect on oocyte
fertilization rates, oocyte damage (post ICSI oocyte atresia) and embryo
quality.

Design: IVF-ICSI cases that had 14 or more oocytes upon retrieval were
available for this study. Immediately after denuding, half of the eggs from
each case were randomly divided into groups for either immediate or
delayed ICSI. ICSI was performed by the same embryologist for both
groups in all cases. Outcomes measured were oocyte fertilization rate, post
ICSI oocyte atresia and day 3 embryo score using a scoring system based on
the embryo cleavage rate and morphology.

Materials/Methods: A total of 138 eggs from 9 IVF-ICSI cases were
randomly assigned to the immediate or delayed ICSI groups. Approximately
half of the eggs for each case were randomly assigned to each group.
Following egg retrieval, the oocyte-cumulus complexes were cultured in
HTF medium supplemented with 10% maternal serum. Denuding took place
after at least 3 hours but not more than 5 hours after egg retrieval and was
performed using hyaluronidase (80 U/mL) assisted removal of cumulus
cells and a micropipette with an inner diameter of 0.134–0.145 mm.

Denuded oocytes were rinsed in HTF-flushing, then transferred to 50
microliter drops of HTF medium supplemented with 10% maternal serum in
an oil-overlay dish. Half the oocytes were then transferred to an ICSI dish,
evaluated for maturity status and ICSI performed if mature. The remaining
oocytes were incubated for 1 hour before ICSI was performed. Data were
analyzed by ANOVA and p� 0.05 was considered significant.

Results: There were no significant differences for fertilization rate, post
ICSI oocyte damage or day 3 embryo quality measures between the groups
of immediate ICSI and delayed ICSI. The fertilization rates for the imme-
diate group was 71.0% (51/71) and delayed group 76.8% (53/67). The
atresia rate for the immediate group 4.2% (3/71) and delayed group 6.0%
(4/67). The embryo score for the immediate group was (3.41� 0.63), the
delayed group (3.22� 0.58).

Conclusions: These data indicate that variations in the time interval
between oocyte denuding and ICSI result in embryos that are not signifi-
cantly different as measured by fertilization rates, atresia and embryo
morphology. One rationale that has been proposed for immediate ICSI is
that the oocyte may be incidentally activated during denuding, so insertion
of the sperm is preferred sooner rather than later. Justification for delay has
included a refractory period for the oocyte to recover from the insult of
enzymatic and mechanical manipulation during denuding.

P-45

HIV seroprevalence in infertile couples: Ten years’ experience. J.
Zuzuarregui, C. Caligara, M. Marı´, C. Simón, A. Pellicer, J. Remohı´. Inst
Valenciano de Infertilidad, Valencia, Spain; Inst Valenciano de Infertilidad,
Dept of Pediatric, Obstetrics and Gynecology, Univ of Valencia, Valencia,
Spain.

Objective: To analyze the prevalence of human immunodeficiency virus
(HIV) antibodies in a large population of infertile couples, through a
ten-year period, as well as the effectiveness of the laboratory detection
methods employed.

Design: Retrospective analysis of the laboratory data from all patients
undergoing any assisted reproductive technique (ART) from January 1991
to December 2000.

Materials/Methods: 9440 couples underwent ART treatments: 6817 of
them underwent IVF or ICSI; 1762 were inseminated with spermatozoa
from their partners and 861 with donor spermatozoa. Both members of the
couple were checked for HIV antibodies without knowledge of their pre-
vious serological status. Methods used to detect HIV antibodies were: a
quick in-vitro enzyme immunoassay (Abbott Testpack) from 1991 to 1993;
a microparticles enzyme immunoassay (MEIA) (IMX, Abbott) from 1993 to
1999; and HIV 1–2 gO (MEIA) (AXSYM, Abbott) since 2000. All positive
samples were confirmed by Western blot.

Results: Comparison of three HIV antibodies screening methods are
shown in Table 1. Specificity for the laboratory methods employed were:
97.6% for the quick in-vitro enzyme immunoassay (Abbott Testpack),
99.98% for the microparticles enzyme immunoassay (MEIA) (IMX, Ab-
bott) and 99.89% for the HIV 1-2 gO (MEIA) (AXSYM, Abbott). Predictive
positive value was 17.5%, 33.3% and 66.66% respectively for the three
methods.

Comparison of three HIV antibodies screening methods.

n HIV positive Western blot

Testpack 2342 57 (24.3) 1 (0.42)
MEIA IMX 14,623 3 (0.2) 1 (0.068)
MEIA AXSYM 1915 3 (1.6) 2 (1.04)
Total 18,880 63 (3.3) 4 (0.21)

Values in parenthesis are per thousand.

Conclusions: Although the prevalence of seropositivity is in fact ex-
tremely low (0.21 per 1000), it is sufficient to justify routine screening of all
couples who undergo assisted reproduction treatment based on the potential
risks for the mother and the fetus and also for the safety of the workers of
the clinic who manipulate gametes. New methods such as MEIA (Abbott)
are a more reliable screening test based on their extremely low false positive
rates.
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P-46

Blastocyst implantation rates following ICSI and conventional insemi-
nation. A. Davis, M. Tucker, J. Graham, D. Saffan, S. J. Greenhouse, R. J.
Stillman. Shady Grove Fertility Reproductive Science Ctr, Rockville, MD;
Georgia Reproductive Specialists; Shady Grove Fertility Reproductive Sci-
ence Ctr, Atlanta, GA.

Objective: Extended in vitro culture studies have suggested a reduced
ability for ICSI embryos to hatch compared with conventionally fertilized
(CONV) embryos. We wished to see if this was reflected in differential
implantation rates of ICSI and CONV blastocysts following transfer. Ad-
ditionally both blastocyst transfers on day-5 and day-6 are compared.

Design: Retrospective chart review of patients undergoing blastocyst
transfer following both ICSI and conventional insemination, during the
same time period.

Materials/Methods: Embryos were initially inseminated in HTF or trans-
ferred into HTF after ICSI, and moved into individual droplets of IVC-1 [In
Vitro Care, San Diego, CA] for development day-1 through day-3. There-
after embryos were cultured in CCM [Vitrolife, Go¨teborg, Sweden], and
were moved to fresh medium every 48 hrs. Blastocyst transfer was carried
out either on day-5 or 6, depending on the rate of development of the
embryos to enable an adequate selection on the basis of not only cavitation,
but also the integrity of the inner cell mass and trophectoderm. Regardless
of maternal age, and this data includes all patients during the study period
of age range 25–43 yrs, then assisted hatching (AH) was undertaken on all
day-6 blastocysts prior to transfer. AH was not carried out on the day-5
blastocysts.

Results: See Table 1. With no difference in the average blastocyst number
transferred either on day-5 or day-6, there was a non-significant trend
suggestive of a decreased pregnancy and implantation rate on day-5 for the
ICSI blastocysts; a trend which was apparently reversed by an improved
pregnancy and implantation rate for ICSI blastocysts transferred on
day-6, relative to CONV blastocysts. Comparison of overall blastocyst
transfers on either day-5 (average� 2.11), or day-6 (average� 2.31)
indicated a marginally higher viable pregnancy rate (PR) and embryonic
implantation rate (EI): 67.7% vs. 54.5% PR; and 46.8% vs. 38.3% EI
respectively.

Day-5
CONV

Day-5
ICSI

Day-6
CONV

Day-6
ICSI

# Transfers 133 96 31 39
Avg. # ET 2.10 2.13 2.29 2.33
Viable Preg. Rate 70.0% 64.6% 48.4% 60.0%
Embryo. Impl. Rate 49.5% 43.1% 35.2% 40.7%

Conclusions: There was no significant trend to indicate that ICSI embryos
were being especially compromised following extended culture. The con-
cern that implantation might be suppressed by failure to hatch from the zona
pellucida after extended culture, did not seem to be borne out following
statistical analysis. Nevertheless, there was a suggestion that when ICSI
blastocysts were transferred on day-5 without AH they implanted worse
than CONV embryos. Meanwhile this trend was reversed with day-6 trans-
fers where AH was routinely undertaken on all blastocysts, and ICSI
blastocysts implanted at an apparently greater rate. This trend, though not
significant, needs to be monitored with increasing data accumulation. Gen-
erally, day-6 blastocyst transfers where AH was routinely performed, im-
planted at an adequate rate regardless of their slower development.

P-47

Embryo selection for transfer based only on pronuclear parameters
alone but not in combination with day-3 embryo evaluation results in
higher pregnancy and implantation rates. Z. P. Nagy, S. T. Abdelmas-
sih, V. G. Abdelmassih, R. Abdelmassih. Clı´nica e Ctr de Pesquisa em
Reproduc¸ão Humana Roger Abdelmassih, Sao Paulo, Brazil.

Objective: Different studies have shown a relationship between various
aspects of two-pronuclear (2-PN) morphology and the developmental ca-

pacity of embryos. However, it is not yet clarified whether pronuclear
parameters can also predict the implantation potential of the developing
embryos. The purpose of the present study, therefore, was to investigate the
predictive value of pronuclear parameters on pregnancy and implantation
rates.

Design: A prospective and randomized study involving 290 ICSI-IVF
patients. Embryos of 98 patients were selected for embryo transfer (ET)
only on the bases of day-3 morphological evaluation. Embryos of 95
patients for ET were selected only on the bases of 2-PN evaluation while
embryos of 97 patients were selected taking into account both the 2-PN and
the day-3 morphological evaluation.

Materials/Methods: Controlled ovarian hyperstimulation was carried out
using the GnRHa (leuprolide acetate) long protocol and recombinant FSH in
combination with hCG. Oocytes and embryos were cultured in groups using
IVF-20 medium (Vitrolife). Evaluation of 2-PN stage was performed 15 to
17 hours after ICSI. Equal sized and centrally located pronuclei with
polarized nucleoli (minimum 5 and maximum 18 in the two pronuclei
together with a difference of maximum 4) in both pronuclei were the
positive selection criteria at 2-PN stage evaluation. On day 3, embryos
with more (and equal sized) blastomeres and with less fragmentation
(and preferentially no multinucleation in the cells) were selected when-
ever possible for ET. In the last group (combination evaluation) 2-PN
and day-3 morphological evaluation criteria were taken into account
together. Embryo transfer was performed on day 3 using Wallace cath-
eter. Clinical and laboratory data were analyzed and compared using
One-way ANOVA or Kruskall-Wallis and the chi-square tests whenever
appropriate.

Results: There were no significant differences found in any of the clinical
or laboratory parameters between the three groups. The most important
patients’ parameters and results in the three groups are presented in the
table.

Implantation and pregnancy rates in the three groups.

Method of embryo
selection for ET Cycles

Age of
women
(�S.D.)

Fertilization
% (�S.D.)

Embryos
transferred
(�S.D.)

Clinical
pregnancies

(%)
Implantation

rate

Day 3 morphology 98 36.3 (6.0) 77.6 (20.5) 3.6 (1.8) 25 (25.5) 15.1
2 PN morphology 95 36.1 (5.0) 72.5 (23.0) 3.3 (1.7) 22 (23.2) 12.1
2 PN 	 Day 3

evaluation
97 36.1 (5.8) 72.5 (23.4) 3.4 (1.7) 38 (39.2) 21.1

P � 0.05 for clinical pregnancy and implantation rates between group-3 vs. group-1 and
group-2.

Conclusions: The results of the present study suggest that 2-PN (pro-
nuclear stage) evaluation to select embryos for transfer is similarly efficient
to day-3 morphological evaluation in predicting implantation potential of
embryos. However, it is also demonstrated that 2-PN stage parameters are
not associated closer than day-3 morphological criteria to predict implan-
tation and pregnancy rates. On the other hand, applying 2-PN evaluation
criteria additionally to day-3 morphology scoring to select embryos for
transfer results in higher clinical pregnancy and implantation rates.

P-48

Effect of human pronuclear morphology on embryo quality, blastocyst
development, pregnancy and miscarriage rates. B. Amorocho, M.
Abuzant. E. Go´mez, I. Pe´rez-Cano, A. Ballesteros, J. Remohı´. IVI Murcia,
Murcia, Spain; IVI, Valencia, Spain.

Objective: Some studies have correlated different aspects of zygote
morphology with embryo quality and implantation and pregnancy rates. The
objective of this study was to determine whether further developmental
progression and implantation capability of two-pronucleated zygotes could
be predicted by a single, non-invasive examination of pronuclei.

Design: The study retrospectively analyzed the data from 1120 zygotes of
224 cycles of IVF/ ICSI. A pronuclear scoring was described based on both
the number and distribution of nucleoli in the pronuclei. The effect of the
fertilization (IVF or ICSI) on the zygotes scoring was evaluated. Embryo
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quality (number of blastomeres and fragmentation score), blastocyst forma-
tion, pregnancy and miscarriage rates were analyzed according to the
scoring results.

Materials/Methods: The zygotic morphology was registered 16–18 hours
after insemination taking into account the number and distribution of the
nucleoli in the pronuclei. A zygote was considered positive if the difference
in the number of nucleoli between both pronuclei did not exceed three, the
distribution of nucleoli (random versus polarized) was the same in both
pronuclei and there were at least three nucleoli in each pronucleus. The
number and spatial distribution of nucleoli in each pronucleus were noted.

Results: The percentage of positives pronuclei was 54.6%, with 56.3%
when IVF was used and 53.8% if ICSI was utilized.

Positive
zygotes

Negative
zygotes

Positive and
negative
zygotes P

No Cells 	 Fragmentation
(Day Two)

3.8	 1.6 3.7	 1.6 N.S.

No Cells 	 Fragmentation
(Day Three)

6.2	 1.7 6.1	 1.8 N.S.

Blastocyst Formation (%) 65.0 62.3 N.S.
Pregnancy Rate (%) (Day

Two and Three)
33/57*(57.8) 15/41*(36.6) 46/101(45.5) 0.05

Pregnancy Rate (%)
(Blastocyst)

5/6(83.3) 2/3(66.7) 7/16(43.8) N.S.

Miscarriage Rate (%)
(Day Two and Three)

1/33(3.0) 1/15(6.7) 3/46(6.2) N.S.

Miscarriage Rate (%)
(Blastocyst)

0/5(0) 1/2(50) 0/7(0) N.S.

Conclusions: The data show that the pronuclear morphology does not
affect embryo quality (number of blastomeres and fragmentation score), nor
blastocyst formation, or further progression to blastocyst. However, a sig-
nificant correlation with pregnancy rate is found. We can conclude that
further developmental progression and implantation capability of two-pro-
nucleated zygotes can be predicted by a single, non-invasive examination of
pronuclei.

Supported by: IVI-MURCIA.

P-49

Achieving competency in reading stained smears for sperm morphology
in an IVF laboratory. E. Terzano, A. Nasseri. The Valley Hosp, Paramus,
NJ; The Valley Hosp & the New York Univ Dept of OB/GYN, New York,
NY.

Objective: To determine the length of time necessary to achieve compe-
tency in accurately evaluating sperm morphology and identifying specific
aspects of morphology that are most difficult to assess and therefore require
most attention during training.

Design: Morphologic assessment of sperm by the technology staff un-
dergoing training in an IVF laboratory and comparing the readings to those
of an expert andrologist.

Materials/Methods: Smears for sperm morphology were prepared, stained
and read by the same technologist in a large IVF laboratory during a 28 day
training period where 1–2 slides were read/day. Smears were prepared using
fresh semen, air dried and stained. Smears were evaluated microscopically
(1000�) for sperm morphology based on a 200 cell count based on strict
criteria in the following categories: Head (normal oval and abnormal forms
[irregular (amorphous), tapered, large, small and duplicate]), Midpiece (bent
or broken neck, misalignment of head and neck and thickness), Tail (coil,
blunt, duplicate) and Cytoplasmic Droplet. During early training 10 slides
were read over 10 days (Group 1). At midpoint, 10 slides were read over 9
days (Group II). In late training 9 slides were read over 9 days (Group III).
These slides were then reread by the same technologist and by an expert.
Paired group t-test was used for test of significance.

Results: In the category of head defects, readings by the same technol-
ogist across the three groups revealed the following: oval, taper and large
heads showed significant differences Group I and II (p� 0.05) and no

significant difference in Group 3. Small and duplicate head categories
showed a significant in Group II only (p� 0.02). The irregular head
category showed significant differences across all three groups (p� 0.02).
However, the mean differences decrease from Group I to Group III. With
respect to tail abnormalities no significant difference was noted across the
three groups except for coiled defects in group II (p� 0.05) and duplicate
tails in group III (p� 0.02). The difference in the detection of mid-piece
defects was significant only in group I (p� 0.01). No significant difference
was noted in the morphologic assessment of nine randomly selected smears
(3 from each group) by an expert andrologist and those of the technologist
upon completion of training.

Conclusions: 1) The length of training in this study was adequate to
achieve competency in morphologic assessment of sperm based on strict
criteria with regards to oval, taper, small, large, and duplicate head shapes.
2) The irregular (amorphous) head shape proved most difficult to evaluate
accurately and therefore requires the greatest degree of attention during
training. 3) Tail and mid-piece defects were easiest to detect accurately
evidenced by the short length of time required to achieve proficiency.

ART: OVARIAN STIMULATION

P-50

Day 2 estradiol and IVF outcome: The secret lies hidden above a
threshold of 80 pg/mL. I. S. Tummon, M. Lee, V. R. Cardone, R. I. Hardy,
M. Seibel, M. Summers. Fertility Ctr of New England, Winchester, MA;
Fertility Ctr of New England, Reading, MA; Fertility Ctr of New England,
Dedham, MA.

Objective: To test the utility of day 2 estradiol measured during the IVF
stimulation cycle.

Design: To give external validity, an unrestricted population was chosen
and analyzed retrospectively with the outcome measure birth/ongoing preg-
nancy.

Materials/Methods: Day 2 estradiols were recorded in 895 consecutive
IVF cycles with flare GnRH-agonist/gonadotropin or clomiphene combined
with gonadotropin/�GnRH-antagonist. Female age was 37.7� 4.1 years
(mean� SD) and lifetime IVF cycles were 2.7� 1.7. All diagnoses were
included. Treatment was deferred (n� 80) for elevated FSH (20� 7
IU/mL). After starting treatment, 72 cycles (10%) were cancelled for poor
response. Predictive values and a receiver operator characteristic (ROC)
curve were calculated for estradiol from 10–100 pg/mL in increments of 10.

Results: In 730 treated cycles, outcome was not different by 10 pg/mL
increments of day 2 estradiol in the range 10–100. Predictive values and
likelihood ratios were non-significant and an ROC curve did not find day 2
estradiol to be a useful test in the subset of patients selected for treatment.
In treated cycles there was no correlation between estradiol and FSH and
FSH did not confound outcome. However, in cancelled cycles there was a
negative correlation between FSH and estradiol (r2 � 0.14,p � 0.01). In
cases of persistent luteal function (progesterone� 5.3 � 5 ng/mL) or
functional ovarian cysts treatment was not started. With estradiol elevation
alone, treatment was started according to individual physician discretion. In
17 of the 33 estradiol elevation alone cycles treatment was started (estradiol
105� 50, median 90) and in four there was successful outcome (estradiol�
85 � 6). In 16 of the 33 estradiol elevation alone cycles treatment was not
started (estradiol� 140 � 55, median 125).

Circumstances of Estradiol�80 pg/mL.

Circumstance n Estradiol

Persistent luteal function 16 105� 210
Functional cyst 18 260� 160
Elevated estradiol alone 33 120� 50
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Conclusions: It is biologically plausible that elevated day 2 estradiol
reflects disorded ovarian function. In the present trial a population at risk for
reduced ovarian reserve was studied in the cycle of stimulation. If estradiol
exceeded 80 pg/mL, 50% of cycles were associated with non-structural
ovarian cysts or persistent luteal function and treatment was deferred. In
cycles proceeding to treatment, outcome was unimpaired for day 2 estradiol
ranging from 10–100 pg/mL. However, small sample size in increments
beyond 80 pg/mL severely limited power. If elevated day 2 estradiol is
associated with a reduced IVF prognosis, the threshold is 80 pg/mL. At this
threshold, derangements of the early follicular phase are frequently ob-
served.

P-51

Is it necessary to perform a basal ultrasonography (US) prior to ovu-
lation induction? C. Ruhlmann, G. Terrado, R. E. Nicholson, A. Cattaneo,
E. D. Rolla, D. Gnochi. Unidad de Fertilidad San Isidro, San Isidro,
Argentina.

Objective: To evaluate the frequency of basal residual ovarian cysts in an
infertile population and its association with different infertility parameters.

Design: Prospective ongoing observational study.
Materials/Methods: Sixty women were consecutively enrolled at a private

infertility clinic. A transvaginal US was performed in 221 cycles before
starting ovulation induction (OI) at day 2 to 5. All studies were done by two
experienced ultrasonographists with a Panther Ultrasound Scanner Type
2002 ADI, B-K Medical. A basal ovarian cyst over 10 mm in its mean
diameter was considered as a residual follicle (RF). For statistical analysis
Student’s t-test and Fisher’s exact test were performed as appropriate.

Results: Thirty seven patients had at least once a residual cyst (37/76,
61.7%). In 76/221 cycles ( 34.4%) a basal cyst over 10 mm was found; over
15 mm in 57 cycles (25.8%), and over 20 mm in 41 cycles (18.5%),
respectively. Global PR per patient was 50% (30/60). No difference in the
PR was found between patients that had at least once a RF (20/37, 54.1%)
and patients that never had a RF diagnosed at the basal ultrasound (10/23,
43.1%), respectively. No pregnancy was achieved in a cycle were an ovarian
cyst over 10 mm was evidenced at basal US.

Conclusions: According to the present results a residual ovarian follicle
is a frequent finding among infertile women selected for OI therapy. A basal
US should be recommended before starting OI.

P-52

Comparisons of two recombinant follicle stimulating hormone (Go-
nal-F versus puregon) on oocyte behavior in in vitro maturation (IVM).
A. Iaconelli Jr, L. M. Rossi-Ferragut, C. C. Rocha, A. Medeiros, T. Aoki, E.
Borges Jr. Fertility-Assisted Reproduction Ctr, Sao Paulo, Brazil.

Objective: Compare the action of two human FSH-r (Gonal-F/SERONO
and Puregon/ORGANON), in ovarian stimulation for ART on results of
IVM oocytes and embryo quality.

Design: Retrospective and comparative study (June 1997 to January
2001).

Materials/Methods: Immature oocytes were cultivated in HTF medium
supplemented with 0,075 IU FSH and 0,5 IU LH/ml medium. Observations
were made on every 4 hours during the first 24 hours after aspiration.
Fertilization were checked 12/20 hours after ICSI and 24 hours later, to
evaluate the embryo quality.

Results: Of 469 ICSI cycles (382 patients), in 316 (252 patients) Puregon
was administered and in 153 cycles (130 patients) Gonal-F was used. 372
cycles (79,3%) have shown immature oocytes, being 253 (80,1%) from
Puregon and 119 (77,8%) from Gonal-F.

Results of oocytes IVM in ICSI cycles.

Main outcome results Puregon Gonal-F

Age � SD 34,3� 3 34,3� 2,9
IU FSH 2440 2325
Follicles/oocytes 5439/3597 2948/1972
MII 2474 (68,7%) 1361 (69,0%)
MI/MI-MII/MI-MII

injected
290 (8,1%)/221(76,2%)*/184

(83,3%)*
106 (5,4%)/66 (62,3%)/38

(57,6%)
PI/PI-MII/P-MII

injected
566 (15,7%)/282 (49,8%)**/

240 (85,1%)*
359 (18,2%)/139 (38,7%)/61

(43,8%)
MI-MII 2PN/%

cleavage
82 (44,6%)/67,1 15 (39,5%)/86,6*

PI-MII 2PN/%
cleavage

80 (33,3%)/72,5 19 (31,1%)/100*

Good embryos
(MI to MII)

57,3% 73,3%*

Good embryos
(PI to MII)

66,3%* 52,6%

* P � 0,05 and ** p� 0,05 (Student “t” test).

Conclusions: Both Gonal-F and Puregon were equally and highly effec-
tive in stimulation offering a large number of oocytes. Better results of IVM
were obtained with Puregon. Once matured, oocytes from Gonal-F, pro-
vided higher cleavage rates. However, when PI-MII oocytes in Puregon,
better embryos were gotten. On the other hand, MI-MII injected oocytes
using Gonal-F seems to form better embryos. Gonal-F probably induces
premature or aberrant oocyte reprogramming, impairing the IVM. Different
behavior in response to different hormones isoforms in oocyte microenvi-
ronment was discerned. Puregon remain much more time circulating and
have the opportunity to recruit slowly all of growing follicles. Our data
suggest that IVM protocols must be reviewed based on induction type. More
FSH should be add in culture medium when isoforms less acidic were used
during the stimulation and some cells that surrounded oocytes should be
maintained. Being ovarian tissue cryopreservation associated with IVM a
new perspective in ART, these concepts must be considered. Finally, a
mixture of both isoforms should be use in an induction protocol, like in
normal female reproductive physiology.

Supported by: Fertility-Assisted Reproduction Center, São Paulo, Brazil.

P-53

Oocyte retrieval rate through repeated identical controlled ovarian
stimulation cycles in donors. C. Caligara, J. Navarro, F. Camargo, C.
Simón, A. Pellicer, J. Remohı´. Inst Valenciano de Infertilidad, Sevilla,
Spain; Inst Valenciano de Infertilidad, Valencia, Spain; Inst Valenciano de
Infertilidad, Dept of Pediatric, Obstetrics and Gynecology, Univ of Valen-
cia, Valencia, Spain.

Objective: To assess whether repetitive controlled ovarian stimulation
(COS) cycles may alter the ovarian response in oocyte donors.

Design: Retrospective study in a private reproductive medicine clinic.
Materials/Methods: Seventy-seven young, healthy women aged 18 to 35

years with two or more cycles with an identical COS, as for number of
stimulation days; type and doses of analogue used; type and daily doses of
gonadotrophins, were studied. Eighteen of them underwent three identical
COS cycles. An intragroup ANOVA was used to compare outcomes in the
same woman through the repeated cycles.

Results: In the group of 77 donors who underwent two COS cycles, mean
age� SD was 25,1� 4,5 and 25,6� 4,4 years for the first and second cycle
respectively. Gonadotrophins were administered for 9,5� 1 day (mean�
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SD), using 1934� 722 UI of FSH. 19,4� 7,7 oocytes were retrieved in the
first cycle, and 18,7� 6,4 in the second. Immature oocytes were 0,7� 1,6
and 0,8� 2,2 for the first and second cycle, respectively. Atresic oocytes
were 0,2� 0,5 and 0,007� 0,3. Values for the group who had three cycles
are shown in Table 1. No differences were found in the number of mature
oocytes, neither in immature or atresic oocytes, in two or three identical
COS cycles.

Table 1. COS characteristics in donors with 3 cycles (n� 18).

Cycle 1 Cycle 2 Cycle 3

Donor agea 24,8� 4,4 25,2� 4,4 25,7� 4,3
Days of gonadotrophin

administrationa
9,7� 0,6 9,7� 0,6 9,7� 0,6

Doses of FSH (in IU)a 1920� 540 1920� 540 1920� 540
Retrieved mature oocytesa,b 20,2� 6,8 19,3� 6,8 19,6� 8,7
Retrieved immature oocytesa,c 0,6� 1,4 1,2� 4,0 1,2� 2,9
Retrieved atresic oocytesa,d 0,2� 0,5 0,005� 0,2 0,4� 0,9

a mean� SD. b p � 0,84.c p �0,73.d p � 0,22.

Conclusions: Retrieved oocyte rate in young, healthy voluntary donors is
maintained through repeated COS cycles. This suggests that successive
stimulation cycles do not impair ovarian response in this selected group of
women.

P-54

Beneficial use of ganirelix in controlled ovarian hyperstimulation
(COH) cycles in older women undergoing in vitro fertilization (IVF).
M. W. Jurema, M. N. Posada, N. J. Bracero, N. P. Vlahos, J. E. Garcia. Div
of Reproductive Endocrinology and Infertility, Dept of Gynecology and
Obstetrics, Johns Hopkins Univ Sch of Medicine, Baltimore, MD.

Objective: Published data describing the use of GnRH antagonists in
COH-IVF protocols has been limited to a population of infertile women
�38 years of age. Hence, a study was designed to evaluate the role of
ganirelix in COH-IVF protocols in women�38 years of age.

Design: Retrospective study.
Materials/Methods: Fifty-one patients�38 years of age enrolled in our

fertility center from July to December 2000 to undergo COH-IVF using a
GnRH antagonist (ganirelix) protocol. All patients met the following criteria
for initiation of gonadotropin stimulation: cycle day 2 serum follicular
stimulating hormone (FSH) concentration�13 mIU/ml and estradiol (E2)
concentration between 20 and 60 pg/ml. A screening transvaginal ultra-
sound was performed to exclude the presence of follicles or any significant
pathology. According to protocol, recombinant FSH (300 IU) and human
menopausal gonadotropins (150 IU) were administered for the first 4 days.
Thereafter, gonadotropin doses were adjusted according to ovarian response
as determined by serial ultrasounds and E2 concentrations. A daily dose of
ganirelix (0.25 mg SQ) was administered once the leading follicle had
reached a diameter of 14 mm or when serum LH concentration exceeded 10
mIU/L. Human chorionic gonadotropin (10,000 IU IM) was given when at
least 3 follicles had reached 18 mm in diameter. Oocyte retrieval followed
36 hours later. Transcervical embryo transfers were performed 72 hours
(day 3) after retrieval. We evaluated cycle characteristics, stimulation re-
sponse and clinical outcomes in this group of patients.

Results: The mean age of patients was 41.0� 1.9 years. The mean day
2 serum FSH, LH and E2 levels were 7.4� 2.2 mIU/L, 3.3� 1.8 mIU/L
and 38.8� 19.7 pg/mL, respectively. Seventy-one cycles were initiated, 10
(14%) were cancelled and 5 (7%) did not undergo embryo transfer. The
average duration of gonadotropin stimulation was 9� 2 days and the
average number of days of treatment with ganirelix was 5� 1. The mean
peak E2 concentration was 1170� 682 pg/mL. The mean number of
oocytes retrieved was 6.4� 3.9 with a fertilization rate of 75%. This
procedure resulted in a median of 2 (range 0-10) 6-8 cell embryos per
patient available for transfer on day 3. The mean number of total embryos
transferred per patient was 2.7� 1.3 resulting in an implantation rate of 6%.
Clinical pregnancy rate was 10% (7/71) per initiated cycle and 12% (7/56)
per embryo transfer.

Conclusions: To our knowledge this is the first report describing the use
of ganirelix in COH-IVF cycles for women�38 years of age. The stimu-

lation response and clinical outcomes observed in this study were compa-
rable to those reported from our center using a GnRH agonist protocol. This
suggests that COH-IVF protocols with ganirelix can be used safely in this
age group. In addition, these patients may also benefit from the convenience
and cost reduction of shorter stimulation cycles.

Supported by: The Johns Hopkins University School of Medicine.

P-55

Serum oestradiol/FSH ratio to predict poor responders among patients
undergoing IVF and ICSI. C. Manna, A. Rahman, G. Grimaldi, V. Unfer,
H. Sallam. Genesis Ctr for Human Reproduction, Rome, Italy; Alexandria
Fertility Ctr, Alexandria, Egypt.

Objective: The aim of this work was to evaluate the plasma E2/FSH ratio
as an index of ovarian stimulation response and a predictor of poor response
in patients undergoing IVF and ICSI treatment, compared to plasma E2 or
FSH alone.

Design: Stepwise regression analysis in a group of patients attending
ART procedures in year 2000.

Materials/Methods: A total of 47 female patients attending the assisted
conception unit for IVF or ICSI treatment were studied, consisting of 8
patients who responded poorly and 39 patients with good response to
ovarian stimulation. Plasma E2, serum FSH, and E2/FSH ratio were mea-
sured and calculated in daily blood samples obtained on days 1 to 7 of
ovarian stimulation.

Results: Stepwise regression analysis revealed that the number of oocytes
retrieved was significantly dependent on the E2/FSH ratio measured on day
3 of ovarian stimulation (R2� 0.551; P� 0.05). Comparing the values of
E2, FSH and E2/FSH ratio in the poor responders (n� 8) to those in the
good responders (n� 39) revealed that statistically significant differences
between both groups regarding E2/FSH ratio started on day 2 of ovarian
stimulation (P� 0.05). Statistically significant differences between both
groups regarding plasma E2 started on day 3 of ovarian stimulation (P�
0.005), while significant differences between both groups regarding plasma
FSH levels started on day 4 of ovarian stimulation (P� 0.05). An E2/FSH
value of�6 on day 4 of ovarian stimulation was associated with a 100%
sensitivity and a 87.2% specificity in predicting cycle cancellation.

Conclusions: It is concluded that E2/FSH ratio is a better index of ovarian
stimulation response compared to either plasma E2 or FSH alone among
patients treated with IVF or ICSI and can give an earlier index to predict
cycle cancellation in poor responders.

Supported by: Personal Research.

P-56

Does measurement of ovarian stromal blood flow by color Doppler
predict IVF outcome? V. Isaza, J. Garcı´a-Velasco, J. Martinez-Salazar, A.
Requena, A. Landazabal, C. Simo´n. IVI-Madrid, Madrid, Spain; IVI-
Madrid, Madrid, Spain; Inst Valenciano de Infertilidad, Valencia, Spain.

Objective: To study the predictive value of ovarian stromal blood flow
(OSBF) measured by Doppler after pituitary suppression in ovarian re-
sponse to controlled ovarian hyperstimulation (COH) and IVF outcome.

Design: Prospective, observational study, that included 105 IVF cycles
from March 1 to December 31, 2000.

Materials/Methods: Patients received a long protocol for pituitary sup-
pression, had a normal FSH level (�10) and had no ovarian cysts. Their
mean age was 30.4� 0.6. A vaginal ultrasound was performed on day 1,2
or 3 of menses, to ascertain ovarian quiescence and OSBF indices were
studied in both ovaries. Blood flow velocity waveforms (BFVW) were
recorded on paper for subsequent analysis. Both ovaries were measured in
their three-dimensional diameters, ovarian volume was calculated by the
formula: V� D1 � D2 � D3 � 0.523 and the total count of antral follicles
was registered. Then, COH was started as previously described (Simo´n et al,
Fertil Steril 1998;70:234–9), without considering the ultrasound measure-
ments. When�4 follicles were found, the cycle was cancelled due to low
response (LR). Patients were allocated in two groups, according to whether
ovarian stromal BFVW were obtained bilaterally by Doppler ultrasound
(Group 1, n� 82) or in Group 2 (n� 23) when no BFVW could be
measured in one or both ovaries, because no stromal blood flow could be
detected.
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Results: Both groups were comparable in terms of age, BMI or serum
hormonal levels after pituitary suppression (data not shown). Their diagno-
sis was comparable between groups except for low responder patients who
were significantly higher in group 2 (34.8% vs 10.9%). The results from the
ultrasound measurements and IVF outcome were as follows (see table).
Pregnancy and implantation rates were comparable, but the cancellation rate
was 1.2% vs 39.1%, in group 1 and 2 respectively (p� 0.001).

Results.

Group 1 Group 2

Ovarian volume (cc) 3.7� 0.1† 3.1� 0.2†
# antral follicles 5.5� 0.3‡ 3.2� 0.4‡
Pulsatility Index (PI) 1.01� 0.03 1.06� 0.09
Resistance Index (RI) 0.68� 0.03 0.66� 0.05
Peak systolic velocity (PSV) 12.2� 0.3 11.2� 0.8
FSH total dose (IU) 2374.6� 83.9† 2874.4� 239†
E2 at hCG administration day 2374.6� 83.9‡1459.5� 228.7‡
# oocytes obtained at ovarian puncture 16.7� 0.9† 10.3� 1.9†

† p � 0.005, ‡ p� 0.001.

Conclusions: The absence of OSBF by doppler ultrasound in one or both
ovaries is a poor prognostic factor for IVF cycle outcome. Although higher
doses of FSH are used in this group of patients, a significantly higher rate
of cycle cancellation due to LR was found. Thus, it may not be a doppler
value itself which has a prognostic factor for IVF outcome, but the presence
or absence of ovarian stromal blood flow.

P-57

Should women with poor prognostic factors for controlled ovarian
hyperstimulation undergo in vitro fertilization (COH-IVF) using gani-
relix? M. N. Posada, M. W. Jurema, N. P. Vlahos, N. J. Bracero, E. E.
Wallach, J. E. Garcia. Div of Reproductive Endocrinology and Infertility,
Dept of Gynecology and Obstetrics, Johns Hopkins Univ Sch of Medicine,
Baltimore, MD.

Objective: The purpose of this study was to evaluate whether patients
�38 years of age with a previous history of high basal follicle stimulating
hormone (FSH) concentration or cancelled cycles due to low response
benefit from COH-IVF using ganirelix.

Design: Retrospective study in patients�38 years of age undergoing
COH-IVF with a ganirelix/gonadotropin protocol during the period July
2000–January 2001. Patients were divided into one of three groups depend-
ing on their previous concentration of basal FSH or poor response to COH.
Group A consisted of 9 women with a past history of an elevated serum FSH
(�13 mIU/ml) on menstrual cycle day 2 or 3. Group B consisted of 9 other
women each of whom had a COH-IVF cycle cancelled due to poor response.
Group C (control group) consisted of 36 women with no past history of an
elevated basal FSH or poor response.

Materials/Methods: All women with a basal serum FSH concentration
�13 mIU/ml and an estradiol (E2)�61 pg/ml, initiated stimulation with
recombinant FSH and human menopausal gonadotropin (hMG) on cycle
days 2–3. Ganirelix (0.25 mg SQ) was started according to any one of the
following criteria: a) leading follicle 14 mm in diameter, b) serum lutein-
izing hormone (LH) level�10 mIU/ml. When a minimum of 2–3 follicles
had reached a diameter of 18 mm, hCG was administered (10,000 IU).
Outcomes measured included amount of gonadotropin administered, mature
oocytes retrieved and clinical pregnancy rate. Results are presented as
means� standard error. Statistical analysis was performed using ANOVA
and unpaired t-test.

Results: There was no significant difference in age between the three
groups. Group B required significantly more gonadotropin ampules than the
control group (Table 1). Although there was no significant difference in the
number of mature oocytes retrieved between groups A and B (2.6� 0.5 and
3.1� 0.4), these two groups had significantly less mature oocytes retrieved
than the control group (6.4� 0.5). The control group had significantly more
embryos transferred per cycle (2.98� 0.22) than groups A (1.4� 0.30) and
B (2 � 0.3). There was 1 clinical pregnancy in group A, 1 in group B, and
5 in group C. There was no significant difference in the clinical pregnancy
rate per initiated cycle among the three groups.

Summary of results.

Group A Group B Control P value

Age 41.3� 0.9 40.7� 0.7 40.9� 0.3 �0.1
No. ampules 39.3� 3.0 50.1� 4.62* 35.6� 4.6 �0.05
No. mature oocytes 2.6� 0.5* 3.1� 0.4* 6.4� 0.5 �0.005
No. embryos

transferred
1.42� 0.3* 2.0� 0.3* 2.98� 0.22�0.005

Pregnancy/initiated
cycle

11.1% 5.0% 10.2% �0.5

* Significant difference between study groups compared to control group.

Conclusions: The results suggest that women�38 years of age who
previously have had a high FSH concentration on menstrual cycle day 2–3
or who have had a cancelled IVF cycle due to low response may still
conceive with COH-IVF using ganirelix, regardless of a diminished re-
sponse, as long as the basal FSH on the cycle of stimulation is�13 mIU/ml.
The beneficial effect of ganirelix compared to other GnRH agonists or
antagonists remains to be determined.

P-58

Effects of aspirin on the oocyte quality. H. Saito, T. Kaneko, S.
Kawachiya, B. Du, G. M. Ishida, H. Kurachi. Yamagata Univ Sch of
Medicine, Yamagata, Japan.

Objective: It has been reported that aspirin improves blood flow and
promotes the function of the ovarium, and that in the digestive system,
aspirin induces apoptosis, and carcinogenesis is suppressed.On this basis,
we examined the effect of aspirin on oocyte quality.

Design: The quality of oocytes was evaluated with the incidence of
apoptotic granulosa cells.

Materials/Methods: Aspirin (81 mg/day) was taken from 7 days before
the menstruation to 14 days after oocyte retrieval for the cases (n� 30) who
did not achieve a pregnancy in the previous in vitro fertilization and embryo
transfer treatment (IVF-ET). Various parameters were measured and com-
pared during the two IVF-ET treatments.

Results: The parameters for the trial: The total quantity of hMG admin-
istered; the thickness of the endometrium on the third day of menstruation
and the hCG administration day; the total number of oocytes retrieved; the
number of mature oocytes; the number of fertilized oocytes; and the day of
oocyte aspiration in the aspirin exposed IVF treatment cycle, were the same
as for the previous non-aspirin treatment cycle. There was a difference in the
LH value on day 3 of menstruation, but no differences in levels of estradiol
and progesterone on the hCG administration day. The incidence of apoptotic
granulosa cells in the aspirin cycle was higher then that in non-aspirin cycle
(non-aspirin cycle; 1.8� 0.2 (Mean� SEM), aspirin cycle; 2.9� 0.4, p�
0.05 ). The pulsatility index of uterine blood flow on the day of embryo
transfer in the aspirin cycle was lower than that in the previous non-aspirin
cycle (non-aspirin cycle; 2.53� 0.05, aspirin cycle; 2.1� 0.05, p� 0.01).
In the aspirin cycle, patients were divided into two groups (pregnant and
non-pregnant). The endometrial thickness and serum estradiol on the hCG
administration day, and the incidence of apoptotic granulosa cells in the
pregnant group showed no difference in the no-aspirin cycle, when com-
pared with the non-pregnant group. However, in the aspirin cycle, there
were differences in the endometrial thickness (p� 0.04) and serum estradiol
(p � 0.03) on the hCG administration day, and differences in the incidence
of apoptotic granulosa cells (p� 0.05).

Conclusions: Aspirin lowers the quality of oocytes according to the
incidence of apoptotic granulosa cells. However it improves the blood flow
of endometrium, and the general fecundity rises.

P-59

Comparison between GnRH agonist and antagonist on IVF outcome in
relation to number of follicles on start day of hyperstimulation. R. P.
Dickey, R. Pyrzak, S. N. Taylor, P. Y. Lu, B. M. Sartor. The Fertility
Institute, New Orleans, LA.

Objective: The mechanism of action of gonadotropin releasing hormone
(GnRH) agonist is deferent than GnRH antagonist. The agonist binds to
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GnRH receptors at the gonadotropin cell surface and after prolonged expo-
sure to the pituitary results in a desensitizing of the gonadotropin cells.
However, the antagonist attaches to the receptors and prevents the attach-
ment of GnRH to the receptors. The objective of this study was to determine
the effect of agonist versus antagonist during the period of ovarian stimu-
lation with r-FSH. In addition the effect of number of follicles�2 mm on
the date of starting ovarian stimulation was evaluated and related to IVF
outcome.

Design: Retrospective review and data analysis.
Materials/Methods: Patient undergoing advanced reproductive technol-

ogy treatment were divided into two groups. One received GnRH agonist
treatment and the second group were treated with GnRH antagonist. For
each treatment, patients were divided into two groups, according to the basal
number of follicles in both ovaries (2 mm) seen on the day of starting
ovarian stimulation with r-FSH. One group’s number of follicles was�8
and the second was�9. Agonist (Synarel or Lupron) treatment was started
7 to 8 days before start of ovarian stimulation with r-FSH. Antagonist
(ganirelix) administration started 5 to 6 days after day 1 of stimulation and
continued until the day of hCG administration. Oocyte retrieval was per-
formed 36–37 hours post hCG administration. Pregnancy rate per transfer,
miscarriage rate and implantation rate, and oocyte maturity were evaluated.
Statistical analysis was performed with Student’s T test and
2.

Results: There were no statistically significant differences between the
groups in age, month of infertility, number of embryo transferred, days of
ovarian stimulation and the amount of r-FSH used. Continued pregnancy
rate in the antagonist group was significantly (p� 0.01) lower when the
number of basal follicles was�8. The miscarriage rate in the antagonist
group with �8 follicles was doubled compared to the group treated with
agonist (p� 0.01). However, in the group of�9 follicles, the miscarriage
in antagonist group was significantly lower (p� 0.001) than in the agonist
group. In the antagonist group the number of cases showed LH surge was
9.5%, as compared to agonist group 2.5%.

Table 1.

Treatment GnRH Agonist GnRH Antagonist

# follicles �8 �9 �8 �9

Number Patients 64 67 29 30
Pregnancies 32 (50.0) 31 (46.3) 12 (41.4) 13 (43.3)
Continuing & Delivered 22 (34.4)* 16 (23.9) 4 (13.8)* 10 (33.3)*
Miscarriages 10 (31.3)† 15 (48.4) 8 (66.7)† 3 (23.1)†
Implantation Rate 19.7% 19.3% 13.3% 15.8%
Mature Oocytes 59.4% 61.3% 62.6% 51.5%

Values in parentheses are percentages. * P�0.001, † P�0.01.

Conclusions: Treatment with antagonist reduces significantly the miscar-
riage rate and increases the pregnancy rate when the number of basal
follicles is �9. However, in cases where the number of follicles is�8,
treatment with antagonist has a significantly negative effect on pregnancy
rate by increasing the miscarriage rate. This study shows that initial number
of follicles �2 mm on the day of starting ovarian stimulation may indicate
whether agonist or antagonist should be used to achieve the best pregnancy
rates and delivery rates.

P-60

Understanding the relationship between controlled ovarian hyper-
stimulation and intra-follicular oxidative damage. K. Polgar, T.
Mukherjee, C. McCaffrey, I. Levin, J. Gordon, A. B. Copperman. Mount
Sinai Sch of Medicine, New York, NY; New York Univ, New York, NY.

Objective: The present study aims to evaluate whether varying the degree
of gonadotropin stimulation influences the amount of oxidative DNA dam-
age exhibited by human granulosa cells in vitro.

Design: It has been postulated that optimization of controlled ovarian
hyperstimulation (COH) will be reflected in improved reproductive out-
come. It would follow that sub-optimal stimulation could result in impaired
gametogenesis. We theorize that there is a relationship between the aggres-
siveness of ovarian stimulation (as measured by number of ampules, days of

stimulation, and peak Estradiol level), and the generation of reactive oxygen
species (ROS) within the ovarian follicular apparatus. Specifically, based on
data from skin and other organ systems, we propose that 8-OHdG might be
a specific and quantitative biomarker of the extent of oxidative DNA
damage and therefore be related to successful gametogenesis.

Materials/Methods: Granulosa cells were obtained by transvaginal ultra-
sound guided ovum retrieval during in vitro fertilization cycles from 65
women and 8 donors as controls. Samples were processed using Isolate
(Sigma) density gradient centrifugation. DNA was isolated through ethanol
precipitation, digested with nucleases. The amount of 8-OHdG in the DNA
was measured by high performance liquid chromatography (HPLC) with
electrochemical detection. Spearman correlation was used for evaluating
embryo quality with 8-OHdG levels. Nonparametric tests were used for
evaluating stimulation in respect to 8-OHdG levels. The molar ratio of
8-OHdG to dG was calculated based on the integrated peak area of authentic
8-OHdG with an electrochemical detector an UV absorbance of dG using a
Millenium software (Waters). The results were expressed as amount of
8-OHdG per 105 dG.

Results: There was a correlation between the number of ampules of
gonadotropin stimulation and the amount of DNA damage as measured by
8-OHdG levels (P� 0.05). This difference persisted despite corrections for
age, baseline FSH levels, and etiology of infertility. Using an ROC curve to
determine point of inflection, patients receiving high stimulation (n� 12,
median: 977.95, range between 98.0 and 63757.7) had significantly higher
8-OHdG levels than patients receiving low stimulation (n� 10, median:
35.15, range between 7.1 and 1370.8). There was also a strong inverse
correlation between number of oocytes retrieved and 8-OHdG levels (cor-
relation was significant at the 0.01 level).

Conclusions: We conclude that 8-OHdG levels are elevated in patients
requiring increased gonadotropin stimulation. It is not clear whether this
correlation is the result of the increased stimulation or an increased require-
ment for aggressive stimulation of these particular patients. It is possible
that minimization and thus optimization of ovarian stimulation could de-
crease the amount of intra-follicular DNA damage and thus improve oocyte
quality and reproductive outcome.

Supported by: Mount Sinai School of Medicine, Department of Obstetrics
and Gynecology.

P-61

Response to clomiphene challenge predicts outcome of ovarian stimu-
lation for IVF. K. F. Miller, M. Attaran, J. M. Goldberg, T. Falcone. The
Cleveland Clinic Foundation, Cleveland, OH.

Objective: FSH response to clomiphene citrate administration has been
used as an indicator of ovarian reserve. This study examined the relationship
between the response to clomiphene citrate and subsequent response to
ovarian stimulation for IVF.

Design: Retrospective analysis of clinical outcomes for women undergo-
ing ovarian stimulation for IVF.

Materials/Methods: As part of the diagnostic evaluation prior to begin-
ning IVF women had an FSH drawn on day 3 of the cycle, took 100 mg
clomiphene citrate on each of days 5–9, and had a repeat FSH drawn on day
10. The two FSH values were combined and women who exceeded 26
mIU/mL were regarded as having failed the clomiphene challenge test
(CCT) and were advised of the low probability of achieving pregnancy with
IVF (Loumaye et al, Fert Steril 1990). Patients with combined FSH less than
26 mIU/mL were regarded as passing the CCT and continued on to IVF.
Results of stimulation and IVF were examined in relationship to the CCT
value. Statistical analysis was done by analysis of variance or chi-square as
appropriate.

Results: When patients were grouped based on the CCT result (see table
below) there were no differences in age among the groups. Cancellation due
to poor response to stimulation was higher in patients with greater CCT
while the total number of oocytes and fertilization rate did not differ. The
ongoing pregnancy rate, and the implantation rate were lower in the highest
CCT group.
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Results of ovarian stimulation and IVF for patients grouped by FSH re-
sponse to clomiphene challenge.

CCT value (sum of day 3 FSH and
day 10 FSH)

P-value�15 15–20 20–25

Patient starts 23 47 24
Age (years) 34.5� 4.3 34.8� 3.3 34.4� 4.5 NS
Canceled (%) 1 (4) 3 (6) 6 (25) P�0.01
Oocytes 15.0� 9.5 12.3� 7.0 11.7� 4.6 NS
Fertilized (%) 54� 18 56� 29 61� 21 NS
Embryo transfers 21 42 18
Embryos/ET 3.1� 0.9 2.8� 0.9 3.1� 1.1 NS
Pregnant (%ET) 10 (48) 24 (57) 6 (33) P�0.10
Ongoing (%start) 10 (43) 21 (45) 4 (17) P�0.025
Implanted (%) 12 (18) 30 (25) 6 (11) P�0.025

Conclusions: Magnitude of response to CCT, in patients who pass the
CCT, is predictive of the outcome of the ART cycle. Despite similar initial
estradiol response (data not shown), the highest CCT group had a higher
cancellation rate. Those patients with higher CCT who had an oocyte
retrieval had a similar number of oocytes obtained yet despite the availabil-
ity of an adequate numbers of embryos, implantation and pregnancy were
markedly reduced.

Supported by: Section of Reproductive Endocrinology and Infertility.

P-62

Prospective evaluation of cetrotide for controlled ovarian hyperstimu-
lation in low responder patients. A. Weissman, J. Farhi, M. Royburt, Z.
Steinfeld, H. Nahum, D. Levran. IVF Unit, Wolfson Medical Ctr, Holon,
Israel.

Objective: Evaluation of a GnRH antagonist for treatment of low re-
sponder patients undergoing IVF.

Design: Prospective study.
Materials/Methods: We previously found the long ‘mini-dose’ protocol

superior to a modified short protocol for low responders, in terms of oocyte
yield, as well as a trend towards higher pregnancy rates per transfer (17.4 vs.
5.3%; not significant) (Weissman et al.; ASRM 2000). Subsequently, 20
patients who failed to conceive on the ‘mini-dose’ protocol were assigned a
GnRH antagonist stimulation protocol. Patients were initially recruited if on
previous attempts they had: 1)�5 oocytes retrieved; 2)�3 follicles of �16
mm on the day of cancellation; 3) E2 max of�500 pg/mL. Long ‘mini-
dose’ protocol: Oral medroxyprogesterone acetate 10 mg/day was admin-
istered on days 19–26 of the previous cycle. SC triptorelin 0.1 mg was
administered daily from cycle day 21 until menstruation. Thereafter, trip-
torelin dose was reduced (0.05 mg/day), and ovarian stimulation, consisting
of 5 daily ampoules of FSH/hMG was commenced. Cetrotide protocol:
ovarian stimulation, consisting of 5 daily ampoules of FSH/hMG was
commenced on the 2nd day of the menstrual cycle. SC cetrotide (Asta
Medica, Germany), 0.25 mg/day, was introduced when the lead follicle was
13–14 mm in diameter. hCG was administered when at least 2 follicles
reached the diameter of 20 mm, and the E2 level was acceptable for the
number of follicles present. Clinical and laboratory outcome measures were
compared for both protocols, each patient serving as its own control, by
using the paired Student’s t-test, or chi-square analysis, as indicated. A P
value of�0.05 was considered statistically significant.

Results: Twenty cetrotide cycles were carried and compared in 20 pa-
tients. The mean age of the patients was 40� 3.1 years, mean duration of
infertility was 7.5� 6.0 years, mean basal FSH level was 10.9� 5.5 IU/L,
and they had a mean of 6.2� 3.2 previous failed IVF attempts. Comparison
of the clinical and laboratory outcome parameters revealed a significantly
shorter duration of stimulation (11.8� 3.6 vs. 14.4� 3.6 days) and
gonadotropin requirements (58.0� 20.8 vs. 70.8� 23.7 ampoules) for the
cetrotide and ‘mini-dose’ protocol, respectively. Serum E2 concentration on
the day of hCG administration was significantly lower in the cetrotide group
(884.8� 501.5 vs. 1536.6� 943 pg/mL). Two cycles were cancelled due
to extremely poor response in the ‘mini-dose’ group vs. one in the cetrotide
group. The number of oocytes retrieved (3.7� 2.5 vs. 4.4� 2.6), fertili-
zation rate (59.3% vs. 60.7%), no. of embryos transferred (1.8� 1.3 vs.

2.1 � 1.7), and no. of high quality embryos transferred (0.65� 0.7 vs.
1.0 � 1.2, for the cetrotide and ‘mini-dose’ groups, respectively) were all
comparable for both groups. None of the patients in the cetrotide group
conceived.

Conclusions: In the extremely poor prognosis group of patients charac-
terized by low response, multiple failed attempts and advanced female
partner age, the use of cetrotide does not offer any medical advantages. The
shorter duration of stimulation and reduced gonadotropin requirements are
certainly beneficial in terms of patients’ compliance, convenience and
cost-effectiveness. The trend towards more eggs and embryos with the
‘mini-dose’ protocol need furthers validation by a randomized prospective
trial, which is currently under way.

P-63

Unexplained decrease or plateau in serum estradiol levels during ovu-
lation induction in ART: Effects on fertilization and pregnancy rates.
S. Kulshrestha, K. T. Barnhart, C. Coutifaris, P. Patrizio. Univ of Penn-
sylvania Medical Ctr, Philadelphia, PA.

Objective: Some patients undergoing ovulation induction for ART dis-
play an unexplained decrease or plateau in serum estradiol (E2) levels
during ovarian stimulation either before or after the administration of hCG.
Our goal was to evaluate the effect of such a decline or plateau on
fertilization and pregnancy rates.

Design: Retrospective cohort analysis.
Materials/Methods: Data from 450 ART cycles performed between 1998

and 2000 were analyzed. Patients with an abnormal day 3 FSH or cycle
cancellation were excluded. Patients underwent luteal suppression with
leuprolide acetate 0.5 mg reduced to 0.25 mg at stimulation with recombi-
nant FSH. hCG (10,000 IU) was administered when at least two follicles
had a mean diameter of 20 mm and ovum retrieval was performed 36 hours
later. Embryos were transferred on day 3 after retrieval. Luteal support with
progesterone was initiated on the day of retrieval. From cycle day 5
onwards, daily E2 and ultrasounds were obtained. Five groups of patients
were identified: 1) decline in E2 before hCG; 2) plateau in E2 before hCG;
3) fall in E2 after hCG; 4) plateau in E2 after hCG; and 5) patients who had
an appropriate rise (at least 10%) in E2 before and after hCG (control). A
decline in E2 was defined as a decline in serum levels of greater than 10%
in 2 consecutive days. A plateau was defined as an increase or decrease
between 0–10%. Data collected included age, day 3 FSH, etiology of
infertility, daily [E2] (pg/ml), number of oocytes retrieved and fertilized,
and pregnancy outcome. Two-sided t-tests, Chi-Square and Fisher’s exact
test were used as appropriate.

Results: Results are summarized in the table. There was no significant
difference in fertilization rates among groups. Patients who had a decline in
E2 before hCG administration were shown to have a statistically significant
decrease in pregnancy rates. There was a three-fold decrease in total and
6.5-fold decrease in ongoing pregnancy rates compared to control (13% vs.
39%, p� .013 and 4% vs. 28%, p� .012 respectively). The mean age and
FSH for patients who had a decline in E2 were similar to the patients who
were in the control group. Patients who had a decline in E2 differed from
controls only in the etiology of infertility, with a two-fold greater incidence
of endometriosis (p� 0.05). There were no differences in the pregnancy or
fertilization rates between patients in the control group and patients who had
a plateau in E2 before hCG, decline in E2 after hCG, or plateau after hCG.

Group N F.R. P.R. Ongoing P.R.

1 decline pre-hCG 23 47% 13%** 4%**
2 plateau pre-hCG 43 50% 31% 26%
3 decline post-hCG 23 58% 43% 39%
4 plateau post-hCG 79 52% 33% 25%
5 control 250 51% 39% 28%

Conclusions: A decline in serum estradiol before hCG during ovarian
stimulation in ART is associated with a significantly decreased pregnancy
rate. Patients should be counseled about the poor pregnancy outcome. Since
fertilization rates were equivalent among groups, a fall in E2 may reflect a
compromised granulosa cell population that may affect the oocyte’s con-
tribution to early embryo development.
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P-64

The effectiveness of a low cost ovulation induction protocol in assisted
reproduction. R. Mansour, M. Aboulghar, G. Serour, I. M. Fahmy, Y.
Amin. The Egyptian IVF-ET Ctr, Cairo, Egypt.

Objective: The cost of ovulation induction drugs is a major limiting factor
for patients undergoing assisted reproduction. The aim of this work was to
study the outcome of a low cost ovulation induction protocol using clomi-
phene citrate in comparison to the standard long down regulation protocol.

Design: Prospective controlled.
Materials/Methods: Thirty one infertile patients undergoing ICSI who

could not afford the cost of treatment drugs were chosen for this study. They
received clomiphene citrate 100–150 mg/day for five days starting from day
2–3 of the cycle and 150 I.U. of hMG/day from day 6–10 then the dose was
modified according to the response. GnRH antagonist 0.25 mg/day (ci-
trolex) was started when the leading follicle reached 16 mm in mean
diameter and the LH was negative. Patients undergoing ICSI during the
same period of time and using long down regulation GnRH agonist long
protocol were used as a control. They received 0.1 mg Decapeptyl/day
starting on day 20 of the cycle till the day of hCG injection. hMG 150–300
I.U./day was started after down regulation. Selection criteria for both
protocols included patients under 40 years old who were undergoing their
first trial of ICSI for male factor infertility.

Results: Are shown in the table.

Clomid/
hMGGnRH
antagonist

HMG/GnRH
agonistlong

down regulation P

No. of cycles 31 156
Mean age (years� SD) 32.8� 4.5 32.4� 4.1 NS
Mean no. of oocytes retrieved 6� 3 11.7� 6.4 S
Mean no. of 2 PN oocytes 3.6� 2 6.3� 4 S
Fertilization rate 75% 67% NS
No. of pregnancies (%) 8(26%) 92(59%) S
Implantation rate 13.8% 27% S
Mean no. of hMG amps 16.8	 7.8 36.4	 12.4 S
Mean no. agonist/antagonist amps 2.5	 1.3 26.7	 2.3 S
Mean cost of medications/cycle 277.5	 123$ 482	 114$ S

Conclusions: The use of the clomid/hMG/antagonist protocol for assisted
reproduction significantly reduced the cost as compared to the standard long
down regulation protocol, however the pregnancy rate was also significantly
reduced to almost half. Therefore, this protocol is not a cost effective one
and we do not recommend its use.

Supported by: The Egyptian IVF-ET Center.

ART: PREIMPLANTATION GENETIC DIAGNOSIS

P-65

Preimplantation genetic diagnosis of cystic fibrosis (CF) with com-
pound heterozgote S549R/DF508. Y. Tang, L. Krey, A. Adler, L. Chi, J.
Grifo. Program for In Vitro Fertilization, Reproductive Surg and Infertility,
New York Sch of Medicine, New York, NY; New York Univ Sch of
Medicine, New York, NY.

Objective: To analyze simultaneously the complex cystic fibrosis muta-
tions S549R and DF508 for preimplantation genetic diagnosis (PGD).

Design: A case report.
Materials/Methods: A couple presented for PGD in which the wife carries

the S549R mutation and the husband carries the DF508 mutation. Since
there was a 25% chance that a child would inherit two copies of the mutated
genes, i.e., one from each of the parents, we conducted PGD to identify
embryos that were free of both mutations or carried only one mutation
alone. One blastomere from each embryo was biopsied on day 3 of an
IVF-ICSI cycle. Two sets of specific primers (see table) were used to
amplify both mutations. The mutation S549R, which is localized on exon 11
(T-G at nucleotide 1779), alters a Dra III restriction site. DF508 was
identified by the heteroduplex formation.

Results: Only 5 of 11 embryos were suitable for biopsy for PGD on day
3; 4 others were only 1 cell at this time. Detectable results for both

mutations were obtained for 3 embryos. Two biopsied embryos were
selected for transfer on day 4; one was S549R/DF508 free and the other
carried only the S549R mutation. Unfortunately, no pregnancy resulted. All
of the remaining multicellular embryos were re-analyzed; a total of 17
blastomeres from 7 embryos were tested. DNA amplification was successful
with 14 cells (82%) but 5 showed allele dropout (ADO). However, one
4-cell embryo accounted for 3 blastomeres with ADO.

Primer sequences used were (5� to 3�).

S549R outside (unpublished): CF11F AAATTGCATTTGAAATAATGGAGA
CF11R CCACTAGCCATAAAACCCCA
Inside (Fanen et al., 1992): GCCF11 CAGATTGAGCATACTAAAAGTG
CF11 CATTTACAGCAAATGCTTGCTAG
DF508 outside (Handyside et al., 1992): 1F GACTTCACTTCTAATGATGAT
1R CTCTTCTAGTTGGCATGC
Inside (Handyside et al., 1992): 2F TGGGAGAACTGGAGCCTT
2R GCTTTGATGACGCTTCTGTAT

Conclusions: Despite the poor quality of the embryos in this PGD cycle, the
foregoing data suggest that this is a useful PGD method to detect for cystic
fibrosis resulting from the compound heterozgote S549R/DF508.

Supported by: Program for In Vitro Fertilization, Reproductive Surgery
and Infertility. New York University School of Medicine

P-66

Preimplantation genetic diagnosis of embryos produced from in vitro
matured (IVM) oocytes. A. Ao, R. C. Chian, D. L. Blake, M. Bielanska,
N. L. Dean, S. L. Tan. McGill Univ, Montreal, Canada.

Objective: To undergo preimplantation genetic diagnosis (PGD) proce-
dure, the women partner has to undergo in vitro fertilization (IVF) to obtain
sufficient number of embryos so that after the genetic test there are enough
unaffected embryos left for transfer. Recently, advances have been made to
treat women with PCOS-related infertility by in vitro maturation (IVM)
technique without stimulating the ovaries with fertility drugs. The main
objective of this study was to investigate whether enough oocytes can be
retrieved from PCO patients to perform PGD on embryos produced by IVM
procedure.

Design: Preimplantation genetic diagnosis was performed in embryos
produced from in vitro matured oocytes in two couples with inherited
genetic disorders for spinal muscular atrophy (SMA) and Duchenne mus-
cular dystrophy (DMD).

Materials/Methods: To initiate the IVM treatment cycle, both patients
received intravaginal progesterone suppositories at the dose of 200 mg for
10 days to induce withdrawal menstrual bleeding. Immature oocytes were
retrieved on day 10 or day 11 of the cycle after 10,000 IU of human
chorionic gonadotropin (hCG) was administered 36 hours prior to oocyte
retrieval. The immature oocytes were cultured in 1 ml of maturation
medium in vitro and were examined under the microscope at 12 h intervals
for up to 48 h to determine the maturity, and the mature oocytes were
inseminated by ICSI. Normally fertilized zygotes were then cultured until
the day of the biopsy on day 3. Genetic diagnosis for spinal muscular
atrophy was performed by using fluorescent based PCR assay and FISH was
used for sex selection for Duchenne muscular dystrophy.

Results: a) PGD for SMA: A total of 7 immature oocytes were retrieved,
1 and 6 from right and left ovaries respectively. Five out of 7 immature
oocytes were matured in vitro and 4 eggs were normally fertilized. After
genetic analysis on 4 embryos, one embryo was diagnosed as normal/
carrier, one embryo was diagnosed as affected and two embryos did not give
any result. The embryo that was diagnosed as normal/carrier was transferred
on day 4 but the patient did not become pregnant. b) PGD for DMD: A total
of 8 immature oocytes were retrieved, 3 and 5 from right and left ovaries
respectively. All 8 immature oocytes were matured in vitro and were
normally fertilized. Two embryos were diagnosed as female when tested
with three colour FISH for chromosomes X, Y and 18. The embryos
diagnosed as normal/carrier female were transferred on day 4 but the patient
failed to become pregnant.

Conclusions: Although neither of these two patients became pregnant, we
were able to retrieve acceptable number oocytes for preimplantation genetic
diagnosis. Larger number of patients needed to be treated and results
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evaluated before advising patients with PCO or PCOS to undertake IVM-
PGD procedure instead of presently used IVF-PGD procedure.

Supported by: MB was supported by Lloyd-Carr Harris-Mcgill fellow-
ship.

P-67

Application of the Polscope to non-invasively screen for diploidy in
oocytes before ICSI: A case report. L. Meng, X. Sun, U. Tantravahi, W.
Wang, R. Hackett, D. L. Keefe. Women & Infants Hosp, Brown Univ Sch
of Medicine, Providence, RI.

Objective: Abnormal meiotic maturation remains the most important
etiology of triploidy and other aneuploidies affecting human embryos.
Indeed, triploid embryos can arise even after injection of a single sperm.
Non-invasive assessment of oocyte ploidy by the LC Polscope (CRI,
Woburn, Mass.) may help identify oocytes destined to produce polyploid
embryos after ICSI. In this study we employed multi-probe FISH to deter-
mine the ploidy of an embryo derived from an oocyte which the LC
Polscope had suggested had undergone an anucleate 1st polar extrusion.

Design: A human oocyte imaged with the LC Polscope before ICSI
appeared to have two spindles and to have undergone an anucleate first polar
body extrusion. Blastomeres from the resulting embryos were biopsied and
individually fixed on a slide and their chromosomes stained for multi-probe
FISH analysis.

Materials/Methods: Following routine ovarian stimulation for IVF, MII
oocytes, as evidenced by first polar body extrusion, were imaged with the
LC Polscope to evaluate spindle location and morphology before ICSI.
When one of the oocytes that had two spindles was suspected to have
undergone an anucleate first polar body extrusion, the zygote resulting after
ICSI was imaged by Hoffman optics and the day 3 embryo biopsied for
multi-probe FISH. For FISH analysis, a MultiVysion PB probe panel
consisting of directly labeled DNA probes for chromosomes 13, 16, 18, 21
and 22 (Vysis Inc, Downers groove, IL) was used to determine ploidy. After
slides containing fixed blastomeres were fixed and hybridized with the
probe panel and the signals visualized with appropriate filters under epiflu-
orescence optics.

Results: A diploid oocyte showed two metaphase spindles when imaged
non-evasively with the LC Polscope, subsequently giving rise to a triploid
embryo, as determined by multi-probe FISH analysis of two of its blas-
tomeres. When two blastomeres from the resultant day 3 embryo were
biopsied and examined individually by multi-probe FISH analysis, three
signals for each chromosome could be identified. Interestingly, the zygote
that resulted from injection of the diploid oocyte with a single sperm
showed two normal-appearing pronuclei under Hoffman optics.

Conclusions: Extrusion of an anucleate first polar body can generate
abnormal, diploid oocytes. Diploid oocytes may contribute to the formation
of triploid embryos following ICSI. Conventional imaging of pronuclei
within zygotes does not always reveal triploidy. Since establishment of a
normal pregnancy depends on the transfer of chromosomally-normal em-
bryos, identification of abnormal oocytes and embryos with the LC Pol-
scope may improve embryo selection. Moreover, in cases characterized by
few oocytes, identification of diploid oocytes may enable salvage of diploid
oocytes by surgical removal of the extra nucleus before ICSI.

Supported by: Women & Infants Hospital, Division Reproductive Medi-
cine and Infertility.

P-68

The availability of normal embryos for transfer is difficult to predict in
PGD cycles. L. C. Udoff, M. Hughes, S. Munne, A. Wilcox, E. Lisa, D.
Carrell. Univ of Utah, Salt Lake City, UT; Wayne State Univ, Detroit, MI;
Saint Barnabas Medical Ctr, Livingston, NJ; Abbott Northwestern Hosp,
Minneapolis, MN.

Objective: Counseling prior to preimplantation genetic diagnosis (PGD)
should include the risk of undergoing oocyte retrieval and having no normal
embryos for transfer. At present, there is no universally agreed upon method
to predict this unfortunate outcome. This is in contrast to IVF for infertility
patients where most centers require a minimal ovarian response to gonad-
otropin stimulation prior to proceeding with oocyte retrieval. This study
evaluated the utility of minimal ovarian response criteria to predict the

availability of embryos for transfer in PGD cycles as compared to IVF
cycles.

Design: Retrospective study.
Materials/Methods: The percent of IVF cases for which there was an

oocyte retrieval but no embryo transfer due to a lack of viable embryos was
calculated for patients undergoing IVF for infertility at the University of
Utah from January through December 2000. IVF patients with less than 3
follicles �18 mm and an estradiol of 500 pg/ml (Immulite) are advised not
to proceed with oocyte retrieval due to a very poor prognosis for conception.
The percent of PGD cases in which an oocyte retrieval occurred but no
normal embryos (i.e. normal, balanced or carrier for the genetic disorder in
question) were available for transfer was calculated over the same period.
Ovarian response to gonadotropin stimulation was evaluated as a predictor
of no transfer cycles.

Results: In the year 2000, 0.4% (1/250) of oocyte retrievals for infertility
patients resulted in no viable embryos for transfer. In that same time period,
23% (3/13) of PGD cycles had oocyte retrievals with no embryo transfer.
All three PGD cases demonstrated an ovarian response to gonadotropin
stimulation far above the minimal criteria. The first case involved a maternal
reciprocal translocation [46, XX, t (6;19) (q25.1:p13.3)] with a prior history
of four first trimester spontaneous abortions (SAB). On the day of hCG
administration 8 follicles�18 mm in largest diameter were noted on
transvaginal ultrasound (TV-U/S) and a peak circulating estradiol of 3292
pg/mL was measured. On day 3 after oocyte retrieval, 10 embryos were
available for blasotmere biopsy. Fluorescent in-situ hybridization (FISH)
revealed 8 unbalanced blastomeres, 1-triploid blastomere and one blas-
tomere yielded no results. The second case involved a male carrier for
Huntington’s disease. This couple had previously completed a PGD cycle
with the transfer of 2 unaffected embryos but did not conceive. In the
following cycle, prior to hCG administration TV-U/S revealed five follicles
�18 mm and a peak circulating estradiol of 2581 pg/mL was obtained.
Seven embryos underwent blastomere biopsy and PCR analysis showed all
blastomeres to be affected. The third case involved a couple with 5 unex-
plained first trimester pregnancy losses. On the day of hCG administration,
7 follicles �18 mm were noted by TV-U/S and a peak circulating estradiol
of 2786 pg/mL was measured. Embryos were not transferred due to poor
development. Subsequent blastomere biopsy and FISH analysis utilizing
probes specific for chromosomes X, Y, 13, 18 and 21 revealed all blas-
tomeres to be aneuploid.

Conclusions: Ovarian response to gonadotropin stimulation does not
adequately predict the availability of normal embryos for transfer in PGD
cycles. Other criteria should be considered such as a couple’s prior repro-
ductive history.

P-69

Pure and mosaic aneuploidy for chromosomes 2, 7, and 18 in the human
preimplantation embryo. M. Bielanska, E. Adams, M. Bernier, S. Tan, A.
Ao. McGill Univ and Royal Victoria Hosp, Montreal, PQ, Canada; McGill
Univ, Montreal, PQ, Canada.

Objective: Trisomy is the most common chromosomal abnormality re-
ported in clinically established pregnancies. In majority of cases the imbal-
ance is detected in all cells analyzed and originates from meiotic errors in
parental gametes. Recent studies of human preimplantation embryos re-
vealed a high incidence of chromosomal mosaicism. The aim of this study
was to compare the incidence of pure and mosaic imbalances of chromo-
somes 2 ,7, and 18 at all stages of human preimplantation development.

Design: A total of 37 2–8 cell stage, 26 morula stage, and 57 blastocyst
stage embryos were analyzed using fluorescence in situ hybridization
(FISH) probes for chromosomes 2, 7, and 18.

Materials/Methods: Normally fertilized (2PN) spare preimplantation em-
bryos were donated to research by patients undergoing IVF or ICSI treat-
ment at the McGill Reproductive Centre. Blastomeres from 2- cell to
blastocyst-stage embryos were spread by the HCl/Tween 20 method. Nuclei
were treated with pepsin and dehydrated. All, or most of the nuclei from
each embryo were hybridized with fluorescently labeled DNA probes spe-
cific to chromosomes 2, 7, 18.

Results: Uniform/pure aneuploidy for chromosomes 2, 7, and 18 was
detected in 3 (2.6%), 2 (1.7%) and 2 (1.7%) of embryos respectively.
Mosaic aneuploidy for chromosomes 2 and 7 and 18 was detected in eight
(6.7%), ten (8.3%), and 7 (5.8%) of embryos. Majority of the aneuploid
mosaic embryos had a higher proportion of diploid cells suggesting that
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mitotic gains and losses had occurred in a diploid zygote. Uniform aneu-
ploidies included both monosomy and trisomy. Similarly, both types of
imbalances were observed in mosaic form. The rate of developmental arrest
among embryos showing uniform aneuploidy and mosaic aneuploidy was
similar, 28.6% and 28% respectively. Both pure and mosaic aneuploidy was
observed at the blastocyst stage.

Conclusions: Our results suggest that all three chromosomes studied are
more susceptible to errors during cleavage divisions than to errors originat-
ing in meiosis. Our data suggest that the discrepancy in the distribution of
uniform and mosaic aneuploidy for chromosomes 2, 7, and 18 between
embryos and clinically recognized pregnancies is largely due to a high rate
of embryo wastage at, or shortly after, implantation.

Supported by: M.B. was in receipt of a doctoral Lloyd-Carr Harris—
McGill Major fellowship.

P-70

Impact of preimplantation genetic diagnosis (PGD) screening for com-
mon aneuploidies on IVF pregnancy rates. M. P. Milad, J. Zhang, E.
Pergament, E. Confino, E. Puscheck, R. Kazer. Northwestern Univ Medical
Sch, Chicago, IL; Wayne State Univ Sch of Medicine, Detroit, MI.

Objective: To determine whether prescreening blastocysts for aneuploidy
can improve pregnancy outcome in infertile patients undergoing IVF.

Design: Randomized clinical trial at an urban medical center.
Materials/Methods: From June 1999 through December 2000, infertile

patients undergoing ART were offered participation in the study. Patients
were excluded if they had less than five 8-cell embryos on day 3 after
retrieval. Patient enrollment and group assignment was performed on day 3
using sealed, sequentially numbered, opaque envelopes. All 8-cell embryos
from the study group underwent assisted hatching followed by single
blastomere biopsy and subsequent FISH analysis for chromosomes 13, 16,
18, 21, 22, X and Y (Vysis, Chicago, IL). Eight-cell embryos from the
control group underwent assisted hatching on day 3 without biopsy.

Results: Fifty-five patients were randomly assigned to study (n� 26) and
control (n � 28). Groups were similar in age (35.2 vs. 33.6), diagnosis,
mean number of previous IVF attempts, peak serum estradiol levels (2405
vs. 2690 pg/mL), mean number of mature follicles (8.4 vs. 8.5), oocytes
obtained (14.9 vs. 14.5), oocytes fertilized (10.6 vs. 12.3) and number of
blastocysts transferred (2.1 vs. 2.1). An improvement in clinical pregnancy
rate was noted among the study group (50 vs. 38%, RR 1.3 [95% CI: 0.6,
2.9]). However, pregnancy rates were highly sensitive to transfer catheter
type (54 vs. 8%, RR 7.0 [1.0, 49]) with the “coaxial” catheter resulting in
only one of 13 transfers. When the data was controlled for catheter type,
preimplantation screening did not improve implantation (29 vs. 32%),
clinical pregnancy (57 vs. 50%) or miscarriage rates.

Conclusions: Blastocyst implantation is highly sensitive to catheter type.
After controlling for catheter type, screening embryos for common aneu-
ploidies prior to blastocyst transfer does not seem to improve pregnancy
outcome.

Supported by: Supported in part by Organon with an unrestricted grant
and Vysis that provided FISH materials.

P-71

A novel detection strategy for preimplantation genetic diagnosis (PGD)
of cystic fibrosis and other diseases in single human cells. K. E. Pierce,
J. E. Rice, J. A. Sanchez, L. J. Wangh. Brandeis Univ, Waltham, MA.

Objective: PGD was described more than a decade ago, but remains an
expensive, time-consuming experimental procedure available at only a
limited number of fertility clinics. Of particular concern is the relatively
high error rate manifest in current techniques. Our goal was to develop an
assay for cystic fibrosis (CF) using real-time PCR with fluorescently-labeled
molecular beacons. This new technology, combined with novel primer
design vastly reduces assay variability. Closed-tube detection of the accu-
mulating PCR product eliminates time-consuming post-amplification pro-
cedures and greatly reduces the risk of laboratory contamination.

Design: CF alleles in single human lymphoblasts were amplified using
novel PCR design and detected using allele-specific molecular beacons.

Materials/Methods: Single human lymphoblasts homozygous or het-
erozygous for CF�F508, or homozygous normal for the CF gene were
lysed using an optimized proteinase K treatment. Molecular beacons spe-

cific for the �F508 allele and for the normal allele were included in each
PCR. Reaction conditions were selected based on specific amplification and
maximum signal intensity of the beacons. Amplification and fluorescence
detection were carried out in an ABI Prism 7700 Sequence Detector.

Results: The specificity of the molecular beacons was confirmed using
homozygous normal and homozygous�F508 lymphoblasts. Each molecular
beacon emitted its specific fluorescence only in response to its correspond-
ing allele. When conventional primer design and concentrations were used,
both beacon signals were detected in 46 of 47 heterozygous lymphoblast
samples, but the intensity of individual signals was highly variable: normal
allele signal of 578� 133 (ABI7700 units) and�F508 allele signal of
347 � 92. In contrast, altered primer design and concentration allowed
fluorescence increase to continue for more cycles (no amplification plateau)
and greatly reduced sample variance: normal allele signal of 869� 59 and
�F508 signal of 1185� 84. The results of several hundred single cell assays
will be reported at the meeting.

Conclusions: Real-time PCR with molecular beacons offers a sensitive
and accurate method for identifying genotypes of single cells. The closed-
tube detection reduces the risk of contamination and shortens the time
required for sample processing. We have developed an assay for CF
utilizing novel PCR conditions that vastly reduce sample variability and
may reduce allele drop-out even below the 2% rate we obtained using
typical primer design. Current efforts are directed at applying this PCR
strategy for the detection of other genetic disease alleles. We anticipate that
molecular beacons and PCR reagents for rapid detection of CF and other
diseases will soon be commercially available, enabling IVF clinics the
opportunity to offer patients improved PGD services.

Supported by: Hamilton Thorne Biosciences.

P-72

The effect of the biopsy procedure and the removal of a single blas-
tomere from day 3 human embryos on their implantation potential.
S. T. Abdelmassih, S. Munne, V. G. Abdelmassih, R. Abdelmassih, Z. P.
Nagy. Clı́nica e Ctr de Pesquisa em Reproduc¸ão Humana Roger Abdel-
massih, Sao Paulo, Brazil; The Institute for Reproductive Medicine of Saint
Barnabus, West Orange, NJ, USA.

Objective: Removal of a single blastomere for preimplantation genetic
diagnosis (PGD) is a well established method; however, it is not known
whether the biopsy procedure has no negative influence on the implantation
potential of these manipulated embryos in humans. Possible alterations of
implantation potential has no immense importance for many PGD indica-
tions, however, PGD for aneuploidy screening should sum up in improved
implantation rate. The aim of the present study, therefore, was to investigate
the effect of the removal of a single blastomere on the implantation potential
of embryos in patients who were eligible for aneuploidy screening because
of their age.

Design: Prospective, randomized and presently still ongoing study. Em-
bryos of 14 patients underwent only assisted hatching with laser (LAH;
control group), while embryos of 11 patients had LAH and also the removal
of a single blastomere (study group).

Materials/Methods: Consented patients with�35 years of age, with
�2000 pg/mL of estradiol value on the day of hCG and with one previously
failed ICSI-IVF cycle were included. LAH was performed (20 to 30�m of
opening) on all transferred embryos of every patients. A single blastomere
was removed only from the embryos of the study group after a brief
incubation (10 minutes) in Ca		/Mg		 free medium. Embryo transfer
was performed 2 to 3 hours after micromanipulation using the Wallace
catheter. Patients who did not achieve pregnancy were offered another free
treatment cycle. Laboratory and clinical data were evaluated and compared
by the unpaired T-test or by the Fisher exact test.

Results: The mean age of women (�S.D.) and the mean number of
oocytes (�S.D.) aspirated (�S.D.) were 38.3 (3.2) and 39.1 (3.6) years and
17.5 (6.3) and 16.1 (9.6) in the biopsy and in the control group respectively
(NS). Fertilization rates were 82.6% and 80.7% and the mean number of
embryos transferred (�S.D.) were 5.3 (0.8) and 5.1 (1.0) respectively
(biopsy and control groups, NS). The only significant difference between
the two groups was observed in the proportion of type-A embryos (15%
fragmentation)–63% in the study group and 44% in the control group (P�
0.05). A total of 5 of the 11 patients in the biopsy group (45%) and 8 of the
14 patients in the control group (57%) had positive hCG values (NS).
Clinical pregnancy rates were 27% (3 of 11) and 50% (7 of 11) and
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implantation rates were 13.7% and 19.7% (both NS) in the two groups
respectively (biopsy and control groups).

Conclusions: A statistically not significantly lower pregnancy and im-
plantation rates were observed in the group of patients where embryo biopsy
procedure was performed and a single blastomere was removed. An insuf-
ficient number of patients enrolled into the study and/or disadvantageous
side effects of the biopsy procedure may explain this difference. This might
be clarified better in the near future by continuing the present study
including a larger number of eligible patients. In conclusion, in order to
increase implantation rates in older patients by means of PGD of aneu-
ploidy, the advantage of selecting normal embryos after biopsy for transfer
should compensate in excess for the possible damage caused by the blas-
tomere removal procedure. Preliminary results from another study suggest
that this occurs in patients 37 and older where the rate of aneuploidy starts
to be considerable.

ART: MALE FACTOR

P-74

Fine needle testicular sperm aspiration: an alternative to open testicu-
lar biopsy in patients with non-obstructive azoospermia. Z. A. Nassar,
D. Lakkis, M. Sasy, I. Khan, M. Abuzeid, M. H. Fakih. IVF Michigan,
Rochester Hills, MI.

Objective: Open testicular biopsy is still the most commonly performed
method for surgical sperm retrieval in patients with non-obstructive
azoospermia. The aim of this study is to compare the reproductive outcome
of intracytoplasmic sperm injection (ICSI) cycles following surgical sperm
retrieval with testicular aspiration versus open testicular biopsy.

Design: Retrospective study.
Materials/Methods: Between May 1994 and December 2000, a total of 96

female patients whose partner had non-obstructive azoospermia underwent
120 cycles of ICSI following surgical sperm retrieval. Only women 35 years
old or less and whose partner had a previous diagnostic testicular biopsy
were included (n� 60 patients, 75 cycles). They were divided into 2 groups
based on the technique of sperm retrieval. Group 1 (n� 49 cycles) included
those whose partner underwent fine needle testicular sperm aspiration and
Group 2 (n� 26 cycles) included those who underwent open testicular
biopsy. Mean female age was 30.3� 4.8 vs 29.4� 4.0 respectively and
mean male age was 35.9� 5.0 vs 36.6� 4.9 respectively. Hypospermato-
genesis was diagnosed in 25 (51.0%) cycles in group 1 vs 14 (53.8%) cycles
in group 2, germ cell aplasia in 10 (20.4%) vs 6 (23.1%), incomplete
maturation arrest in 8 (16.3%) vs 5 (19.2%), complete arrest in 5 (10.2%) vs
1 (3.8%) respectively and setoli-cell only syndrome in 1 (2.0%) cycle in
group 1.

Results: There was no statistically significant difference in female age,
male age, previous histopathology, downregulation and stimulation proto-
col, number of eggs retrieved, number and quality of embryos transferred,
and technique of embryo transfer (ET) between the 2 groups. Outcome of
ICSI following surgical sperm retrieval in the 2 groups is shown in Table 1.
There was no statistically significant difference in sperm recovery rate,
fertilization rate, implantation rate, and pregnancy rate between the 2
groups. Immature sperm was retrieved and injected in 20 (40.8%) cycles in
group 1 compared to 11 (42.3%) in group 2 and no sperm could be retrieved
in 9 (18.4%) cycles in group 1 vs 4 (15.4%) in group 2.The difference was
not statistically significant. Open biopsy performed at the same setting in the
9 cycles in group 1 who failed sperm aspiration was not successful in mature
sperm retrieval as well.

Table 1. Outcome of ICSI following surgical sperm retrieval with aspiration
vs biopsy in non-obstructive azoospermia.

Group 1:
Aspiration

(n�49)

Group 2:
biopsy

(n � 26)

Motile sperm recovery rate 24.5 19.2
Fertilization rate 36.4 31.3
Implantation rate 8.2 5.6
Clinical pregnancy rate per cycle 14.3 11.5
Clinical pregnancy rate per ET 20.0 17.6
Delivery/ongoing pregnancy rate per cycle 8.2 11.5
Delivery/ongoing pregnancy rate per ET 11.4 17.6

Conclusions: Our data suggests that fine needle testicular sperm aspira-
tion could be an acceptable alternative to open testicular biopsy in patients
with non-obstructive azoospermia with different testicular histopathology.

P-75

Enzymatic digestion of tissue in azoospermic, non-obstructed men un-
dergoing testicular sperm extraction (TESE) for in vitro fertilization.
C. Cook, D. Liotta, P. Schlegel, Z. Ye, L. L. Veeck. Weill Medical Coll of
Cornell Univ, New York, NY.

Objective: To examine the efficiency of enzymatic treatment of testicular
tissue as a tool for isolating adequate numbers of viable spermatozoa for
intracytoplasmic sperm injection (ICSI).

Design: Retrospective analysis of in vitro fertilization (IVF) cycles where
spermatozoa were difficult to isolate from testicular tissue, requiring more
aggressive procedures for identification and isolation.

Materials/Methods: Between March 1999 and December 2000, testicular
biopsy was carried out on 142 non-obstructed men for IVF treatment. Of
these, the tissue from 57 men was subjected to digestion techniques in an
effort to increase the opportunity for sperm recovery. In 41 patients with
tissue digestion, TESE was performed the same day as oocyte harvest in the
mens’ partners; the remaining 16 patients had TESE performed one or two
days in advance. When no sperm were initially identified after thorough
mechanical maceration of specimens in the operating room and sedimenta-
tion of tissue fractions, tissue digestion was carried out using 2.6 mg/mL
collagenase (Sigma Chemical Company; #C1889) and 25�g/mL DNAse
(Sigma; #DN-25). All couples were offered the option of using donor sperm
as a backup measure in the event of failing to find sperm after tissue
digestion.

Results: In 16 cases where rare spermatozoa were identified after sedi-
mentation procedures, all resulted in enhanced recovery of additional sperm
after treatment of tissue with collagenase and DNAse. Nonetheless, normal
fertilization was only 42% in this group and clinical pregnancy after transfer
was a disappointing 36%. In 41 cases where spermatozoa were not found in
the initial workup, tissue digestion did not enhance sperm recovery efforts.
Twenty of these couples opted for donor sperm after TESE failure, resulting
in a fertilization rate of 71% and a clinical pregnancy rate of 61%. Nine
TESE failures refused donor sperm as back-up, and because TESE was
performed before oocytes were collected, it was possible to cancel oocyte
harvest. Twelve couples had oocytes harvested needlessly from the wife
because of suboptimal timing of the TESE procedure. These 12 patients,
who did not accept the option of using donor semen, had no sperm for
injection and thus, oocytes were simply discarded.

Conclusions: Enzymatic digestion of testicular tissue may aid in isolating
viable spermatozoa for the extremely difficult TESE case with rare sper-
matozoa, but is not an effective treatment for non-obstructive, azoospermic
men if no spermatozoa have been identified after initial sedimentation and
searching. Because of disappointing outcomes with prolonged search and
digestion efforts when initial sperm are not identified, couples with poor
prognosis for sperm recovery should have TESE procedures performed at
least several hours, and up to one day in advance of surgical procedures for
oocyte harvest.

Supported by: The Center for Reproductive Medicine and Infertility.

P-76

Variations of seminal characteristics in young and elderly men: Is the
aging effect real? P. M. Zavos, K. Kaskar, J. R. Correa, P. N. Zarmakou-
pis-Zavos. The Kentucky Ctr for Reproductive Medicine and IVF and the
Andrology Institute of America, Lexington, KY; Ctr de Fertilidad del
Caribe, Rio Piedras, Puerto Rico.

Objective: It has been shown very clearly by now that aging in women
significantly reduces the potential to produce high quality oocytes and
achieve conception. In men, the results of aging on spermatogenesis and
ejaculate characteristics have been somewhat mixed. Meanwhile, reproduc-
tive ability is decreased in aging animals. The effects of age in bulls were
greatest for sperm concentration per mL and total sperm output. We have
previously shown that there is a decrease in the total motile sperm (TMS)
and total functional sperm fraction (TFSF) with increasing age, indicating
an aging effect on seminal characteristics of normospermic men. The aim of
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this study was to assess and compare the seminal characteristics of young
(20–30 years of age) and elderly men (51–60 years of age) that either
experienced no seminal deficiencies (normospermic; Nor) or with seminal
deficiencies (non-normospermic; Def) and observe the occurrence of a
possible aging effect.

Design: A retrospective study of seminal characteristics of young and
elderly men, with and without seminal deficiencies.

Materials/Methods: Semen samples were collected from men (n� 530)
undergoing IVF or IUI in cases of male or female factor infertility. Samples
were collected via the use of a seminal collection device at intercourse and
evaluated according to WHO standards. Men were divided into 4 groups
according to their ages and semen profiles: (i) 20–30 with normal semen
parameters, (ii) 20–30 with deficient semen parameters, (iii) 51–60 with
normal semen parameters, and (iv) 51–60 with deficient semen parameters.

Results: The results obtained are shown in the table below.

Age (yrs) N
Mean age

(yrs)
Volume

(mL)
Conc.

(�106/mL)

Total
count

(�106)
Motility

(5)

20–30 (Nor) 168 26.7� 2.8 3.3� 0.5 68.5� 6.3 226.1� 20.4 68.0� 5.6
20–30 (Def) 156 27.5� 3.1 3.1� 0.6 26.5� 4.3 82.3� 9.1 43.1� 8.8
51–60 (Nor) 110 55.7� 4.1 2.6� 0.8 52.5� 9.4 136.5� 18.6 48.7� 7.7
51–60 (Def) 96 57.3� 6.0 1.8� 0.4 28.7� 3.6 51.7� 7.2 37.3� 7.0

Age (yrs) N
Grade
(0–4)

Morphology
(%) HOS (%)

TMS
(�106)

TFSF
(�106)

20–30 (Nor) 168 3.6� 0.3 69.7� 4.2 75.2� 6.3 153.7 107.1
20–30 (Def) 156 2.2� 0.5 41.7� 11.5 53.7� 5.4 35.5 14.8
51–60 (Nor) 110 2.7� 0.6 53.4� 10.1 49.7� 3.6 66.4 35.5
51–60 (Def) 96 2.1� 0.4 35.8� 9.3 41.9� 10.6 19.3 6.9

TMS: Total Motile Sperm� Total Count� Motility; TFSF: Total Func-
tional Sperm Fraction� TMS � Morphology.

Conclusions: The results point out that there is a definite aging effect
established on the seminal characteristics of the elderly men when compared
to the younger men (p� 0.05), irrespective of the presence or absence of
seminal deficiencies. However, there were more significant reductions tak-
ing place in the various seminal and sperm characteristics between the Nor
and Def elderly patients than the younger ones. When considering the TFSF
values (an inclusive parameter), it could be noted very clearly that the aging
effect is most pronounced and significant in the elderly patients especially
those with deficiencies. This observation is of great clinical significance
since elderly patients not only experience significant reductions due to
aging, but also an additive effect due to their male infertility deficiencies.

P-77

Reproductive capacity from vasectomyzed men in different intervals
after vasectomy. F. F. Pasqualotto, L. M. Rossi-Ferragut, C. C. Rocha,
A. R. Medeiros, A. Iaconelli Jr., E. Borges Jr. Fertility-Assisted Reproduc-
tion Ctr, São Paulo, Brazil.

Objective: In view of the widespread use of vasectomy as a contraception
method, there is an increasing demand for vasectomy reversal. However, the
pregnancy rate after vasectomy reversal is inversely related to the time of
obstruction. Epididymal or testicular spermatozoa have been used for In-
tracytoplasmic Sperm Injection (ICSI) procedure as an option for the
restoration of male infertility after vasectomy in patients who does not
require a vasectomy reversal. Recently, two studies evaluated the relation-
ship between postvasectomy period and sperm reproductive capacity after
ICSI, resulting in contradictory conclusions. We evaluated the relationship
between postvasectomy period and sperm reproductive capacity after ICSI.

Design: Retrospective study.
Materials/Methods: The records of 36 patients (55 cycles) who underwent

a percutaneous epididymal sperm aspiration (PESA) procedure from Janu-
ary 1996 to December 2000 for assisted reproductive techniques purposes
were reviewed. Patient’s were classified into three groups according to the
interval after vasectomy.

Results: Are shown in the table.

Variables �10 years 11–15 years�15 years Overall

Mean obstructive
interval

6.6� 2.4 11.6� 1.5 17.3� 1.7 10.5� 4.5

Male age (years) 40.2� 6.2 42.0� 5.1 47.8� 7.7* 42.3� 6.6
Female age (years) 30.4� 5.2 30.1� 4.3 38.6� 5.5* 31.9� 5.8
Patients’ number 16 13 7 36
Cycles’ number 26 19 10 55
Fertilization rate/

cycle
78.8� 24.4 76.7� 17.0 64.4� 32.1* 76.1� 24.0

Pregnancy rate/
cycle (%)

13/26 (50) 12/19 (63.2) 1/10 (10)* 26/55 (47.3)

Miscarriage rate
(%)

4/13 (30.7) 2/12 (16) 0/1 (0) 6/26 (23)

* p � .05 was considered significantly different (Student “t” test).

Conclusions: Patients with vasectomy interval higher than 15 years may
have poorer fertilization and pregnancy rates compared to patients with
vasectomy interval lower than 15 years. Further studies with more patients
should clarify this question.

Supported by: Fertility Assisted Reproduction Center, São Paulo-Brazil.

P-78

Testicular sperm extraction done for indications other than azoosper-
mia. A. K. Taha, I. M. Fahmy, R. Mansour, G. Serour, M. Aboulghar. The
Egyptian IVF-ET Ctr, Cairo, Egypt.

Objective: Testicular sperm extraction (TESE) is mainly indicated for the
surgical retrieval of sperm for intracytoplasmic sperm injection (ICSI) in
patients with obstructive and non-obstructive azoospermia. The aim of the
present work is to report other indications in which TESE can be done.

Design: Retrospective study.
Materials/Methods: This study was done during the period of September

1994 to March 2000. 1525 ICSI cycles combined with surgical retrieval of
sperm were performed. The outcomes of TESE and ICSI for indications
other than azoospermia were analyzed.

Results: 146 patients underwent 175 ICSI cycles and TESE (11.5%) for
reasons other than azoospermia. In 40 cycles TESE was performed because
of aspermia (16 retrograde ejaculation, 21 organic anejaculation, and 3
psychogenic anejaculation). In 30 cycles patients failed to collect samples
on the day of oocyte retrieval. No cryo samples were available and TESE
was done to rescue the cycles. Nine of them had previous normal semen
while the rest (n� 21) had semen abnormalities. In 20 cycles ejaculated
spermatozoa were totally immotile and TESE was done (4 Immotile cilia
syndrome including one classic Kartagener’s, 4 ‘Short tail syndrome’, and
12 necrospermia). In 85 cycles TESE was performed for patients with
severe oligozoospermia in whom no sperm suitable for injection were
found. In 15 cases testis biopsy showed normal spermatogenesis and partial
obstruction was diagnosed, while in the other 70 cases testis biopsy showed
impaired spermatogenesis. The FR and PR are shown in the table.

Etiology Aspermia
Failure to

collect
Immotile

sperm
Severe
oligo.

No. of trials 40 30 20 85
FR % 53.2 54.6 44.5 45.9
PR/ICSI % 34.2 28 21 22.8

Conclusions: Azoospermia is not the only indication for testicular sperm
extraction.

Supported by: The Egyptian IVF-ET Center.

P-79

Does time less consumed to immobilize the sperm during intracytoplas-
mic sperm injection technique (ICSI) improve fertilization rates? S. M.
Abreu Filho, R. Ceccatelli, E. R. Gabaglia. In Vitro Clin, Goiania, Brazil.

Objective: Exposure of human oocytes and embryos to artificial condi-
tions appears to impair their ability to implant. As a consequence, significant
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attention has been focused to investigate the efficacy and the time less
consumed to process intracytoplasmic sperm injection.

Design: In the present study we evaluated whether laser system could
minimize the time of the sperm immobilization during ICSI procedure.

Materials/Methods: Patients with normal hormone values (n� 20) were
treated for ovarian stimulation protocol (FSH). Samples from normal male
patients (n� 20) were divided into two aliquots. Samples from one aliquot
were treated by immobilization of the most motile and normal spermatozoa,
that was obtained by pressing a button which releases a few millisecond
laser irradiation in the last portion of the sperm tail. Sperm from the other
aliquots were treated using the conventional mechanical sperm immobili-
zation technique. Fertilization rates were compared in all oocytes.

Results: Oocytes treated with sperm that was immobilized by laser
preserved a higher percentage of fertilization rates (80%) when compared
with oocytes treated with sperm immobilized by conventional technique
(60%). Also, the most important results was the time of the treatment that
was reduced in more than 90% (only 3 seconds) compared with the
conventional sperm immobilization (1 to 3 minutes; p� 0.001).

Conclusions: These results show that laser technology may be useful to
reduce significantly the time of gametes micromanipulation process in the
laboratory.

Supported by: In Vitro Clinic of Goiania, Brazil.

P-80

How predictive is the mock cycle during IVF?: Should it be performed?
P. M. Zavos, J. R. Correa, A. M. Sultan, K. Kaskar, P. N. Zarmakoupis-
Zavos. The Kentucky Ctr for Reproductive Medicine and IVF and the
Andrology Institute of America, Lexington, KY; Cenro de Fertilidad del
Caribe, Rio Piedras, Puerto Rico.

Objective: Infertility evaluation is unique in that the clinician deals with
a biological unit consisting of two adults, male and female. With the advent
of IVF and more advanced ART procedures, the demand for prediction of
potential fertility in vitro has necessitated the development of better and
more accurate predictors for sperm and for the males to produce such
quality sperm. The repeatability and predictiveness of those measurements
in our IVF program are intensely crucial and their employment is a must.
The objective in this study was to establish the predictiveness and accuracy
of a mock semen preparation for IVF with the actual semen preparation on
the day of IVF.

Design: A prospective study of comparing 26 men mock semen param-
eters with those obtained on the day of IVF.

Materials/Methods: Male partners (n� 26) whose wives were undergo-
ing IVF treatment were included in the study. Two semen samples were
collected (within 30 days) via a non-spermicidal condom at intercourse and
prepared using a conventional swim-up method on both occasions. Samples
were evaluated manually according to WHO standards for volume, concen-
tration, motility, forward progression and 24-hour survival. Sperm morphol-
ogy was evaluated using strict criteria. The seminal characteristics between
the two preparations were compared to establish the consistency and pos-
sible variations that could exist in establishing the predictiveness and
accuracy of a mock semen preparation for IVF with the actual semen
preparation on the day of IVF. Also, the post swim up sperm preparations
were compared.

Results: The results obtained are shown in the table below. No significant
differences (P� 0.05) were noted between the two raw semen and corre-
sponding post swim-up specimens collected during the two preparations.
Regression analysis showed significant correlations (P� 0.05) between the
semen parameters tested in both mock and IVF samples. Significant differ-
ences (P� 0.05) were noted in the sperm survival between the Mock and
IVF preparations (90.1� 11.1 vs 76.0� 12.8, respectively).

Sperm characteristics assessed (n� 26)

Semen
Treatments

Volume
(mL)

Conc.
(�106/mL)

Motility
(%)

Grade
(0–4)

Morphology
(%)

TFSF
(�106)

Semen (Mock) 3.2� 2.1 130.5� 98.0 64.8� 13.7 3.0� 0.3 11.1� 6.5 34.5� 41.8
Semen (IVF) 2.9� 1.3 120.0� 80.0 61.7� 15.2 2.9� 0.3 10.7� 4.8 28.4� 26.2
Post SU (Mock) 1.0� 0.1 13.8� 8.3 96.8� 12.0 3.8� 0.4 14.9� 7.7 2.3� 1.7
Post SU (IVF) 1.1� 0.5 11.1� 8.0 99.2� 3.1 3.6� 0.5 16.3� 5.7 2.4� 2.3

Conclusions: The data shows conclusively that the mock semen prepa-
ration for IVF is quite predictive and accurate for the seminal parameters of
those on the day of IVF. The difference in survival of sperm on the day of
IVF could be due to the presence of the oocyte or other factors, and studies
are currently under way to investigate this phenomenon. The mock can be
an essential instrument that could be employed to predict as to how the
spermatozoa may “behave” on the day of IVF. Furthermore, the mock can
be used effectively as a tool to assist with making the necessary adjustments
and modifications in order to maximize the outcome of IVF on the actual
day of IVF.

P-81

A comparison of different semen parameters of fertile men from three
fertility centres (three continents) with emphasis on normal sperm
morphology (strict criteria). T. F. Kruger, P. Rodriques, S. Gunalp, C.
Sanchez Sarmiento, R. Menkveld, K. Coetzee. Univ of Stellenbosch, Ty-
gerberg, South Africa; Ctr of Infertility, Reproduction and Endocrinology of
Salta, Salta, Argentina; Hacettepe Univ, Ankara, Turkey; Sanatorio Al-
lende, Cordoba, Argentina.

Objective: To compare the basic semen parameters of proven fertile
patients from three different international fertility centres.

Design: Prospective multicenter study on fertile men.
Materials/Methods: Men that impregnated their spouses within one cal-

endar year of unprotected sexual intercourse were recruited to give a semen
sample. The wives of these men were all pregnant at time of evaluation.
Semen parameters (concentration, motility) were evaluated according to
WHO 1999 guidelines, while the sperm morphology was evaluated accord-
ing to the strict criteria by one researcher (TK).

Results: In this study there were 74 patients in the Argentinean group (a),
37 in the South African group (b) and 61 in the Turkish group (c). The
concentration (million/ml) in the different groups was 138.3 (74.4) (group
a), 66.7 (54.05) (group b) and 50.4 (32) (group c). Percentage motility was
64.5% (12.9) (group a), 47.6% (16.3) (group b) and 59.5% (15) (group c).
Percentage morphology was 14.6 (6) (group a), 8.02 (4.4) (group b) and
14.9 (6.2) (group c). Of 156 patients evaluated, 8 (5.1%) were in the P
pattern morphology group (0–4% normal forms), 90 (56.9%) in the G
pattern morphology group (5–14% normal forms), and 58 (37%) in the N
pattern group (14% normal morphology). The mean sperm morphology was
12.8 (8.02–14.9).

Statistical analysis.

Morphology Count Motility

ab p� 0.32 ab p� 0.0001 ab p� 0.0001
ac p� 0.96 ac p� 0.0001 ac p� 0.06
bc p� 0.31 bc p� 0.06 bc p� 0.0004

Conclusions: There was a significant higher concentration and percentage
motility in the Argentinean subjects’ semen parameters. Whether this find-
ing is of clinical significance is uncertain. The mean percentage of normal
sperm morphology for the 3 centres was 12.8 (8.02–14.9). The majority of
patients were in the G pattern group or higher. Patients in the G pattern
group can therefore be considered as the fertile group, while those below 4%
should be regarded as possibly infertile.

P-82

Outcome of surgical sperm retrieval with intracytoplasmic sperm in-
jection (ICSI) at different intervals after vasectomy. Z. A. Nassar, D.
Lakkis, I. Gill, I. Khan, M. Abuzeid, M. H. Fakih. IVF Michigan, Rochester
Hills, MI.

Objective: to evaluate the differences in the reproductive outcome of ICSI
using surgically retrieved sperm at different intervals after vasectomy.

Design: Retrospective study.
Materials/Methods: Between May 1994 and November 2000, a total of 92

women whose partner had vasectomy underwent 121 cycles of ICSI and
surgical sperm recovery. After excluding women 40 years old and those
with additional infertility factors, our study population (n� 79 patients, 102
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cycles) was divided into 2 main groups based on the interval between the
vasectomy procedure and the stimulation cycle. Group 1 (n� 39 cycles)
included those with vasectomy done 10 years or less versus Group 2 (n�
63 cycles) at more than 10 years interval. Mean female age was 33.1� 3.9
and 34.1� 3.6 while mean male age was 38.7� 5.2 and 45.2� 6.2 in the
2 groups respectively. Statistical analysis was done using analysis of vari-
ance or
2 as indicated with p� 0.05 considered statistically significant.

Results: There was no statistically significant difference among the 2
groups in female age, downregulation, stimulation protocol, sperm recovery
technique or method of embryo transfer. Sperm recovery rate was 100% in
both groups. Motile sperm could be recovered in 82.1% of cycles in group
1 vs 84.1% in group 2 (p 0.05) Outcome of ICSI and surgical sperm retrieval
is shown in Table 1.

Table 1. Outcome of ICSI with surgically retrieved sperm according to the
interval after vasectomy.

Group 1
(�10)

Group 2
(�10)

Fertilization rate % 59.2 64.3
Number of embryos transferred

(mean�SD)
4.5� 1.7 4.2� 1.9

Implantation rate % 14.9 12.2
Clinical pregnancy rate/cycle %* 59.0 27.0
Ongoing pregnancy rate/cycle %* 53.9 27
Ongoing pregnancy rate/embryo

transfer %*
56.8 27.4

* The difference is statistically significant (p� 0.05).

Conclusions: This data suggests that higher pregnancy rates were
achieved in patients undergoing ICSI cycles following surgical sperm
retrieval in men at an interval of 10 years or less after vasectomy.

Supported by: IVF Michigan, Michigan State University.

P-83

ICSI results with and without Y chromosomal deletions in men with
severe oligospermia and azoospermia. S. J. Silber, D. Page, L. Brown, R.
Oates. Infertility Ctr of St Louis, St. Louis, MO; MA Institute of Technol-
ogy, Cambridge, MA; Boston Univ Sch of Medicine, Boston, MA.

Objective: 13% of azoospermic and 7% of severely oligospermic (�2 �
106) infertile men in our IVF program have Y chromosomal deletions. It has
been suggested that these patients might experience poorer results with ICSI
than similarly infertile men without Y deletions (van Golde et al., 2001).
The purpose of this study is to evaluate the effect of Y deletions in such men
and the results of ICSI in Y-deleted men compared to similar men who are
not Y-deleted.

Design: Retrospective collaborative study in a community hospital and
major teaching and research university setting.

Materials/Methods: 28 azoospermic or severely oligospermic men with Y
chromosomal microdeletions and 205 similar men without Y chromosomal
deletions underwent TESE-ICSI (or ICSI) with their wives. Fertilization
rate, cleavage rate, pregnancy rate and deliveries were compared.

Results: For couples with less than 2� 106 sperm undergoing ICSI or
TESE-ICSI, 2PN fertilization was 57% for Y-deleted and 56% for non
Y-deleted men. The pregnancy rate was 38% for Y-deleted and 36% for non
Y-deleted men. The delivered pregnancy rate was 29% for Y-deleted and
26% for non Y-deleted men. There were 18 babies from Y-deleted men (10
boys and 8 girls) and 99 babies from non Y-deleted men (43 boys and 56
girls). Our data does not support any difference in ICSI outcome in Y-
deleted men from non Y-deleted men with equivalent spermatogenic defi-
ciency. A comparison to previous publications suggests that small numbers
are responsible for the contrary impression.

Conclusions: 1) Azoospermia or severe oligospermia associated with a
discernible Y chromosomal defect did not influence fertilization, or preg-
nancy rates with ICSI or TESE-ICSI, so long as sperm was present. 2)
However, Y chromosomal defects beyond the AZFc region were associated
with failure to find sperm, and Y chromosomal deletions limited to AZFc
were associated with a good prognosis for finding sperm. 3) There were
roughly equivalent numbers of boys and girls delivered from ICSI in both
Y-deleted and non Y-deleted groups.

P-84

Correlation between testicular sperm extraction (TESE) and biopsy
results performed for intracytoplasmic sperm injection (ICSI) cycles.
R. J. Ose´s, C. Bisioli, M. Tiverón, P. Medel, R. Quintana, G. Marconi. Inst
de Ginecologı´a y Fertilidad (IFER), Buenos Aires, Argentina.

Objective: To evaluate the effectiveness of our team in the technique of
sperm acquisition in non-obstructive azoospermic patients for ICSI cycles in
relation to histopathological patterns on testis biopsy.

Design: Clinical retrospective study.
Materials/Methods: Seventy-four men with non-obstructive azoospermia

(NOA) underwent TESE for an ICSI cycle. The surgical procedure was
timed to coincide with oocyte retrieval in 60% of the cases. In the rest of
them TESE was carried out with the purpose of cryopreserving motile
sperm in the event of a successful retrieval. Scrotal exploration was per-
formed under local anesthesia through a small incision for each testicle (if
bilateral) and seminiferous tubules were retrieved using an open testicular
biopsy technique. Delivery of the testis was performed in only a few
instances. An incision was carried out in the tunica albuginea with an ultra
sharp knife in either the mid portion or the upper or lower poles of the
testicle harvesting a total of 500 to 1000 mg of testicular parenchyma when
possible. A single portion of the testicle was sent to the pathologist for
analysis. If sperm were not seen in the laboratory the procedure was
repeated in the other testicle, when present. The number of biopsies from
each testis varied according to the presence or absence of spermatozoa in the
fresh examination and to testicular volume (range 1 to 3). No further
biopsies were taken once spermatozoa were identified. The testicular biopsy
was placed in modified human tubal fluid (HTF) culture medium. The tissue
was dispersed with two sterile glass slides or fine needles. Intraoperatively,
a “wet preparation” of the suspension was examined under phase contrast
microscopy at 400�. If no spermatozoa were seen, a contralateral biopsy
was performed. This sperm containing tissue was cryopreserved in cases
where the sperm acquisition procedure had not been scheduled simulta-
neously with the oocyte retrieval. Testes biopsies were graded on the most
advanced pattern of spermatogenesis identified, not the predominant pattern.

Results: Testes biopsies were abnormal in all patients. The absence of
normal spermatogenesis in any of them supports the diagnosis of NOA.
Motile sperm for oocyte microinjection or cryopreservation was obtained in
54% of men (40/74). In 9 patients our biologists retrieved motile sperm
while the biopsies disclosed absence of mature forms (either Sertoli cell-
only or early maturation arrest). In only one patient the biopsy showed focal
hypospermatogenesis and our biologists could not retrieve sperm. Out of a
total of 42 biopsies without mature forms we were able to retrieve sperm
with some form of motility in 9 patients (21.4%).

Conclusions: Our experience indicates that motile sperm for ICSI can be
obtained in over 50% of patients with NOA, utilizing TESE. Moreover, in
patients with testis biopsy results disclosing absence of focal spermatogen-
esis (either Sertoli cell-only or early maturation arrest) motile sperm for
ICSI can be harvested in 20% of cases. Patients with negative biopsies
should be offered the possibility of a surgical sperm retrieval technique.

P-85

Are frozen epididymal sperm (FZEP) comparable to fresh testicular
(FRTB) sperm in men with obstructive azoospermia (OA)? A. R.
McCullough, N. Bar Chama, A. Adler, W. Gans, L. Krey. New York Univ,
New York, NY; Mount Sinai Sch of Medicine, New York, NY; New York
Univ Sch of Medicine, New York, NY.

Objective: FZEP sperm retrieved at the time of microsurgical epididymal
aspiration are frequently cryopreserved and subsequently used for IVF/ICSI
cycles. Clinical pregnancy rates with ICSI and FZEP sperm have been
reported to be comparable to fresh epididymal sperm (65%). The relative
ease and low morbidity of percutaneous testicular biopsy retrieval of FRTB
sperm at the time of egg harvest have brought into question which is the
preferred specimen. We undertook a retrospective review comparing the
ICSI results using FZEP sperm versus FRTB sperm at a major university
IVF center between 1995 and 2000.

Design: Retrospective chart review.
Materials/Methods: Between 1995 and 2000, 120 IVF cycles with ob-

structive azoospermia were performed. The IVF/ICSI results of 31 FZEP
preparations were compared to the results of 59 FRTB biopsy specimens.
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We investigated the fertilization rate, embryo quality, chemical and clinical
pregnancy rate, and live birth and ongoing pregnancy rate. Statistical
analysis was performed with JMP statistical software.

Results: The maternal age (MA), the number and quality of the eggs
retrieved were virtually identical between the two groups. The process of in
vitro fertilization was identical with equal fertilization rates, equal number
and quality of embryos, and number of embryos transferred. After transfer
there was a consistent trend of decreased embryo development in the FZEP
sperm group, with a decreasing chemical pregnancy rate (CPR), fetal heart
rate detection (FHRD) and delivery rate/ongoing pregnancy (DR/OP) rate.
The DR/OP rate difference reached statistical significance (p� 0.004).
Chemical pregnancy (73 vs 57), FHRD (59 vs 57) and DR/OP (57 vs 47)
rates were not statistically different when the FRTB cycles were compared
with frozen testicular cycles (n� 21).

IVF results in OA.

MA FR BCP (%) FHRD (%) DR/OP (%)

FRTB 35 68 43 (73) 35 (60) 34 (58)
FZEP 34 75 17 (55) 12 (39) 8 (26)
p value 0.71 0.45 0.09 0.05 0.004

Conclusions: We have evidence to suggest that though fertilization rates
with frozen epididymal sperm are comparable to fresh testicular sperm,
subsequent in vivo embryo implantation rates and pregnancy rates favor the
use of fresh testicular sperm at the time of egg retrieval in OA.

P-86

Microsurgical distribution of spermatogenesis in the testes of azoosper-
mic and severely oligospermic men with Y chromosomal deletions. S. J.
Silber, D. Page, L. Brown, R. Oates. Infertility Ctr of St Louis, St. Louis,
MO; MA Institute of Technology, Cambridge, MA; Boston Univ Sch of
Medicine, Boston, MA.

Objective: 13% of azoospermic and 7% of severely oligospermic (�2 �
106 sperm) infertile men in our IVF program have Y chromosomal dele-
tions. We wished 1) to analyze the types of defects in spermatogenesis
associated with these Y deletions; 2) to assess the microsurgical distribution
of spermatogenesis in the testes of these men; and 3) to determine the
prognostic likelihood of finding sperm sufficient for ICSI in men with Y
deletions.

Design: Retrospective collaborative study in a community hospital and
major teaching and research university setting.

Materials/Methods: In 42 of 45 severely azoospermic or oligospermic
men with Y chromosomal deletions, testicular biopsy was used to view
microsurgically and histologically the quantitative distribution of spermat-
ogenic foci associated with different types of Y microdeletions.

Results: 1) Thirty of the 45 men had identical deletions of the AZFc
region, and 27 of those 30 underwent testis biopsy. Twenty of those 27
(74%) had some sperm (however few) in the testes. The distribution of
spermatogenesis was sparse but diffuse in all these cases. Only 7 of the 27
men with AZFc deletion had no sperm at all. 2) Thirteen of the 45 men had
larger Y chromosome deletions, involving AZFb, or AZFa, or both. Eleven
of these 13 had no sperm detectable in the testes. The other two did have
some sperm in the testis, but the extent of the AZFb involvement is
currently being re-investigated. 3) When only AZFc was deleted (27 cases),
9 had Sertoli cell only, and 10 had maturation arrest as the prominent defect.
In one the histology was not determined. The other 7 exhibited a diffusely
distributed mixture of Sertoli cell only plus maturation arrest. 4) One
isolated case of AZFa deletion resulted in Sertoli cell only and no sperm,
whereas a point mutation in that region resulted in maturation arrest and
severe oligospermia.

Conclusions: 1) Y chromosomal micro-deletions limited to the AZFc
region are associated with severe spermatogenic defects, but usually
some spermatozoa can be found. 2) The histologic pattern with appar-
ently identical deletions are stochastically diverse. 3) The distribution of
spermatogenic foci in Y deleted men is diffuse rather than regional. 4)

There is no specific difference in histologic pattern or presence of
spermatogenesis in Y-deleted infertile men versus non Y-deleted infer-
tile men.

P-87

In-office non-surgical testicular sperm retrieval. M. Wilson, R. Lyles, C.
Brabec, D. Emmott, J. Strickland, S. Montgomery. Reproductive Resource
Ctr of Greater Kansas City, Overland Park, KS; Urology Consultants, PA,
Shawnee Mission, KS.

Objective: Several methods of non-surgical testicular sperm retrieval
have been reported, including both fine needle aspiration and percuta-
neous epididymal aspiration. Both of these procedures require multiple
punctures and extreme suction. The objective of this study was to
develop a simple, minimally invasive, in-office procedure which would
yield adequate sperm for injection (and eliminate the need for multiple
punctures).

Design: A non-randomized retrospective analysis of forty-eight testicular
sperm extraction (TESE) procedures.

Materials/Methods: Obstructive and non-obstructive azoospermic pa-
tients had a testicular biopsy the morning of oocyte retrieval for their
partner. A urologist injected 1% lydocaine into the periductus deferens, or
inguinal region, followed by a scrotal skin block in the cauda area of the
testicle. The scrotal skin was incised and the tip of a disposable biopsy
instrument (Max-Core�, 14 g � 22 mm depth, Bard) placed against the
tunica. The biopsy instrument was triggered, removed from the testis and
the sample placed into MHTF	 3% HSA (Irvine). The scrotal incision was
sutured and pressure maintained on the testicle for approximately 30 min-
utes. Testicular tissue was minced with 30 g needles, mascerated with sterile
glass slides and vortexed at low speed for approximately 20 seconds. The
tissue was allowed to settle to the bottom of a conical centrifuge tube, the
supernatant aspirated and the pellet resuspended in MHTF	 0.5% HSA
(Irvine). Approximately 30 ul drops of sperm suspension were placed into
a 35 � 10 culture dish (Nunc�) under pre-warmed (�37°C) oil for 4–5
hours prior to sperm injection. Embryos were cultured under oil in S1/G1.2,
day 1–3 and S2/G2.2 day 3–5. Two embryos were selected for transfer a.m.
of day 5.

Results: Sperm were found in all forty-eight attempts from 36 patients, 30
with obstructive and 6 with non-obstructive azoospermia. Progressive
and/or non-progressive motile sperm were available for injection for greater
than 90% of patients. However, when only non-motile sperm were injected,
there was not (P 0.05) a decline in fertilization or pregnancy rates. Four
hundred seventy-three oocytes were injected with 60% having normal
fertilization and 112 (39%) developing to blastocysts. Forty-seven patients
(98%) had an embryo transfer. The clinical pregnancy rate was 52% with an
ongoing/delivered rate of 42%. The implantation rate was 35% with a 28%
multiple rate and a 16% miscarriage rate. These results are summarized in
Table 1. Two of the 36 patients developed a hematoma following the
procedure, both resolved without surgery.

Table 1.

N Mean age1 Mean # oocytes Fertilization rate% Clinical PR%2

48 34.3 9.9 60 52

N Ongoing PR%2 Implantation rate% Multiple rate% Miscarriage rate%

48 42 35 28 16

1 � Female partner; 2� Pregnancy rate (PR).

Conclusions: These data suggest that a simple, in-office testicular biopsy
yields sufficient sperm to achieve acceptable fertilization, pregnancy and
implantation rates with minimal complications for the male partner.

P-88

Evaluation of the effect of smoking and age on sperm acrosome reaction
using flow cytometric analysis of the CD46 antigen. J. Liebermann, I.
Hoheisel, T. Steck, J. Dietl, T. S. Han, J. Graham. Shady Grove Fertility
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Reproductive Science Ctr, Rockville, MD; Dept of Obstetrics and Gyne-
cology, Univ of Wuerzburg, Wuerzburg, Germany.

Objective: Human spermatozoa undergoes acrosome reactions (AR) in
order to penetrate the zona pellucida and fuse with the oolemma, thus
fertilizing the oocyte. Previous investigations on the effect of different
factors like smoking and aging have resulted in conflicting reports on its
effect to induce the AR.

Design: We measured spontaneous and ionophore-induced AR (giving
the acrosomal response to ionophore challenge in the spermatozoa) and
compared these with standard sperm parameters from 14 smokers and 23
nonsmokers in three age groups (group I� 20–30; group II� 31–39; group
III � 40–47).

Materials/Methods: Human sperm samples were obtained from 37 pa-
tients attending our infertility clinic by masturbation after a abstinence time
of 4 days. The analysis of semen was performed after liquefaction using
WHO’s criteria. Motile spermatozoa were separated by PureSperm� cen-
trifugation (300� g, 12 min) and subsequent swim up. These sperm were
capacitated in Hams F-10 for 180 min at 37°C under 5% CO2 and were then
exposed to 10�M calcium ionophore (A23187) for another 60 min. The AR
induced by A23187 is total, i.e. both partial and complete. We used a flow
cytometric assay for the assessment of the AR by analysis of CD46 antibody
binding to the inner acrosomal membrane to score acrosome-reacted sper-
matozoa. Data was collected on a minimum of 10,000 cells. For statistical
analysis all results were assessed using nonparametric Wilcoxon ranks tests.

Results: We found in the age group II significantly higher (P� 0.036)
sperm concentration vs group I. There were no statistically significant
differences between groups in motility, volume, or vitality. There was a
significantly higher (P� 0.028) vitality in the nonsmoking group vs.
smoking group. In addition, no significant differences between groups in
concentration, volume, or motility could observed. There was no statisti-
cally significant difference between age groups and smoking vs. nonsmok-
ing groups in acrosomal response to ionophore, but a slightly higher
acrosomal response in the nonsmoker group (P� 0.3).

Conclusions: These data indicate no relationship between age and semen
parameter. The reason could be that the subfertile men, coming for infer-
tility treatment from a particular population maintain similar semen param-
eters independent from age. Interestingly, we have observed an influence of
smoking on the sperm vitality. Furthermore, we did not find statistically
significant differences in the ejaculate volume, sperm count, or motility
between nonsmokers vs. smokers. In addition, the acrosomal response is
apparently independent from age and smoking.

P-89

Blastulation and pregnancy rates with ICSI are not related to sperm
motility parameters. M. Langley, D. Marek, K. J. Doody, K. Doody. Ctr
for Assisted Reproduction, Bedford, TX.

Objective: Previous studies have reported lower blastulation and preg-
nancy rates when ICSI is performed compared with traditional IVF. If has
been speculated that this may be an effect of either the ICSI procedure itself
or may result from intrinsic sperm abnormalities. The objective of this study
was to evaluate blastocyst development, pregnancy and implantation rates
stratified by motility with specific comparison of IVF to ICSI.

Design: A retrospective analysis of IVF and ICSI embryo transfer results
from January 1, 1998 through December 31, 2000.

Materials/Methods: Patients underwent controlled ovarian hyperstimula-
tion using recombinant FSH only (Follistim�, Organon or Gonal-F�, Se-
rono). Oocyte retrieval occurred 36–39 hours post Human Chorionic Go-
nadotropin administration. Insemination was performed 38-42 hours post
hCG using a two hour co-incubation of sperm with oocytes or intracyto-
plasmic sperm injection (ICSI) of metaphase II oocytes following hyaluron-
idase treatment. All IVF semen specimens were analyzed before and after
density-gradient-centrifugation to determine degree of sperm function in-
cluding motility, progressive motility, and concentration using a CASA
(computer assisted semen analysis) IVOS system (Hamilton-Thorne). Fer-
tilization was evaluated 18–20 hours after insemination. Pronuclear em-
bryos were cultured in 50�l micro-drops S-1/G1.2 media (IVF Science) in
groups of two under oil for 48 hours followed by culture in 50�l micro-
drops S-2/G2.2/CCM media for 48 hours to blastocyst stage. Embryo
replacement occurred utilizing abdominal ultrasound (5 MHz) and transfer
catheter (Wallace).

Results: Please refer to table.

Results:

Percent pre-wash motility (CASA-IVOS)

0–10% 11–20% 21–30% 31–40% 41–50%�50% Totals

Cases IVF/ICSI: 0/137 0/69 3/55 10/87 28/63 341/176 382/587

Percent Fertilization
IVF/ICSI:

0/73.5% 0/81.0% 57.1%/
76.4%

60.2%/
78.2%

49.7%/
76.9%

57.8%/
76.7%

57.3%/
76.8%*

Percent Blastulation
IVF/ICSI:

0/47.7% 0/55.4% 39.3%/
54.0%

58.5%
55.3%

60.1%/
49.8%

57.9%/
44.6%

57.8%/
50.6%*

Number Positive
hCG IVF/ICSI:

0/63 0/41 2/31 3/40 17/28 198/72 220/275

Percent Positive
hCG IVF/ICSI:

0/46.0% 0/59.4% 66.7%/
56.4%

30.0%/
46.0%

60.7%/
44.4%

58.1%/
40.9%

57.6%/
46.9%*

Number Ongoing
Pregnancy
IVF/ICSI:

0/38 0/27 2/23 1/28 11/20 145/49 159/185

Percent Ongoing
Pregnancy
IVF/ICSI:

0/27.7% 0/39.1% 66.7%/
41.8%

10.0%/
32.2%

39.3%/
31.8%

42.5%/
27.8%

41.6%/
31.5%*

Implantation
Rate IVF/ICSI:

0/27.5% 0/33.8% 60.0%/
36.5%

15.8%/
26.7%

29.8%/
25.8%

34.8%/
22.1%

34.1%/
27.3%*

* P � 0.01 (IVF vs. ICSI; Fisher’s Exact).

Conclusions: Although fertilization rate was significantly higher in ICSI
cycles compared to IVF, blastulation, pregnancy and implantation rates
were all significantly lower. The impairment of blastulation and pregnancy
rates with IVF was not related to pre-wash motility or other sperm param-
eters (data not shown). This suggests that the ICSI procedure itself (i.e.
mechanical or other effects) is the likely cause of impaired embryo pro-
gression.

ART: OUTCOME STUDIES

P-90

Embryo cohort determines the fate of good quality sibling embryos.
M. J. de los Santos, A. Mercader, A. Galan, C. Albert, J. Remohı´, A.
Pellicer. Inst Valenciano de Infertilidad, Valencia, Spain.

Objective: To evaluate whether good quality embryos coming from
embryo cohorts with greater than or equal to three 8-cell embryos have the
same ability to form blastocysts and to implant than the same type of
embryos coming from embryo cohorts with less than three 8-cell embryos
on day 3 of culture.

Design: A retrospective study looking at blastocyst formation rates on
greater than or equal to 7-cell embryos on day 3 of culture in both study
groups. Pregnancy and implantation rates were also compared on embryo
transfers performed with blastocysts coming exclusively from greater than
or equal to 7-cell embryos.

Materials/Methods: A total of 511 embryos from 50 patients (52 cycles)
participating on the coculture program of Instituto Valenciano de Infertili-
dad from September 1997 to December 2000 were studied. The indications
for infertility were: 3 tubal, 30 male factor, 5 endometriosis, 3 PCOs, and 9
unknown. Patients were divided into two groups depending on the number
of 8-cell embryos on day 3 of development. Group A (less than three 8-cell
embryos) included 18 patients and a total of 146 embryos; group B (greater
than or equal to three 8-cell embryos) included a total of 34 patients and 365
embryos. Age (33.4� 3.3 vs 34.0� 2.8), fertilization rates (79.4 vs 81.2),
number of previous attempts (2.2 vs 2.1), and type of etiology were not
statistically different between both groups.

Results: The percentage of blastocyst from greater than or equal to 7-cell
embryos from group B 53.4% (195/365) was statistically higher than the
percentage from those of group A 39.7% (58/146) (p� 0.05). Although no
differences were found in terms of pregnancy rates (27.7% vs 55.9) when
embryo transfers were performed with blastocysts coming exclusively from
greater than or equal to 7-cell embryos, group A had a significantly reduced
implantation rate compared with group B (15% vs 36% respectively).

Conclusions: The potential to develop blastocyst is in part determined by
the quality of their sibling embryos. Embryo cohort is able to predict both
blastocyst formation rates and implantation ability of same type of good
quality embryos.

Supported by: Instituto Valenciano de Infertilidad.
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Observed vs. expected embryo implantation distribution (EID) as an
indicator of transfer efficiency. J. P. Stassart, R. H. Castillo, G. D. Ball.
Reproductive Medicine & Infertility Assoc, P A, St. Paul, MN.

Objective: When implantation rates (IR) are considered for a given
population, some implicit assumptions are made: 1) All embryos involved
in a transfer have the potential to implant; many studies have established a
link between embryo morphology (embryo scoring) and IR. 2) The transfer
technique should result in the delivery of all embryos to a site that is
favorable for implantation; this should not be followed by embryo expulsion
and. 3) The host’s uterus will not reject an otherwise normal embryo. If such
assumptions are correct and if the embryo population is relatively homo-
geneous, one should expect to observe an Embryo Implantation Distribution
(EID) that is binomial and reflects the IR.

Design: This was a retrospective study of patients treated between April
1999 and December 2000. Donor oocyte cases were excluded from analysis.
The selected 98 consecutive patients met the following criteria:�37 years
at the time of oocyte retrieval (based on published data showing limited
detrimental impact of age on IR’s until and including age 36 [1]), 3 high
quality embryos, optimal transfer (Wallace catheter under US guidance).

Materials/Methods: All ovarian stimulation cycles included down regu-
lation with a GnRH agonist followed by ovarian stimulation with injectable
gonadotropins. Follicles were aspirated when at least 2 follicles reached a
mean diameter of 18 mm. All embryos were transferred were on day 3 after
oocyte retrieval. The presence of intrauterine sacs containing a fetus with
cardiac activity was determined by sonographic evaluation at 8 to 9 weeks
gestation and IR were calculated by dividing the sum of those by the sum
of all embryos transferred. We compared observed distributions to theoret-
ical distributions calculated on the basis of average IR.

Results: The first two sets of bars within each grouping compare observed
(OBS) and expected EID values (on the basis of a 34% average IR):
excellent concordance is evident. As an example of discordant expected and
observed values (possibly due to transfer technique or uterine receptivity
deficiency), the third set of bars within in each grouping represents the
expected distribution if an average IR of 43% was observed in 80% of the
studied group, and a 0% IR was observed in the remaining 20% of the cases.
In such a case, fewer ongoing pregnancies would be observed, whereas the
proportion of multiple pregnancies would increase.

Conclusions: This study does not suggest the presence of a sizable
subgroup of patients that will “reject” otherwise capable embryos. The data
also provides reassurance with regards to the predictive value of our day 3
embryo scoring system which becomes increasingly important at a time
when we are moving towards reducing the number of embryos transferred.
Finally, the data suggests that when combining ultrasound guidance and the
use of an atraumatic soft catheter maximum transfer efficiency may have
been reached with the given set of variables as observed and expected
outcomes are in agreement.

Supported by: 1. Spandorfer SD et al. J Assist Reprod Genet 2000;17:
303–6.

P-92

Comparison of the obstetric outcome in singleton pregnancies obtained
with ART, COH-IUI, timed intercourse and spontaneous pregnancies.

M. Orbea-Travez, A. Bermudez, E. Effio, A. J. Gutierrez-Najar. Grupo de
Reproduccion y Genetica, Mexico City, Mexico.

Objective: To compare the obstetric outcome in singleton pregnancies
derived from Assisted Reproductive Techniques (ART): intracitoplasmatic
sperm injection (ICSI) and in-vitro fertilization (IVF); controlled ovarian
hyperstimulation with intrauterine insemination (COH-IUI) and timed in-
tercourse (TI) compared with spontaneous pregnancies (SP).

Design: Retrospective and comparative study of singleton 915 pregnan-
cies attended in our clinic from January 1996 to December 2000.

Materials/Methods: We analyze 915 pregnancies resulting from ICSI-
IVF, COH-IUI, TI and SP. In each group we studied maternal age, preva-
lence of disorders in first, second and third trimesters, gestational birth age,
cesarean section rate, Apgar score, sex and birth weight. The statistical
method used was t student with significant p value�0.05.

Results: Table 1 are shown statistical differences in maternal age, abor-
tion rate, ectopic pregnancy rate, cesarean rate and vaginal bleeding during
first trimester between ART group and SP (p� 0.001). And statistical
differences in abortion rate and vaginal bleeding between COH-IUI group
and SP groups (p� 0.0001). No differences were found in gestational age
at delivery, Apgar score, premature labor, PROM, preeclampsia and diabe-
tes (p 0.05). The percentage of the sex have no statistical differences
between the groups (p 0.05).

Table 1.

ART
(128)

COH-IUI
(77)

TI
(27)

SP
(683)

Maternal age (STD) 33.8 (5.08) 31.7 (4.05) 29.1 (3.4) 30.8 (4.8)
Abortion rate % 18.7 19.2 14.8 12.2
Ectopic pregnancy % 7.8 3.8 0 3.2
Birth weight gr

(STD)
2965 (595) 2980 (840) 2902 (473) 3023 (518)

Gestational age w
(STD)

36.6 (2.3) 37.1 (3.3) 37.9 (2.1) 37.9 (1.6)

Cesarean rate % 95.5 74 62.5 72.6
Vaginal bleeding % 36.4 9.6 3.6 2.9

Conclusions: Compared with spontaneous pregnancies there was an in-
creased incidence among ART singletons of abortion, ectopic pregnancy,
gestational age, cesarean rate and vaginal bleeding. No differences were
found with other obstetric complications either in newborn sex between
groups. The ART and COH-IUI are related with conditions that conduced to
an elevated complications rate during pregnancy in our center.

Supported by: Grupo de Reproduccion y Genetica.

P-93

The size and trophectoderm of blastocysts are sensitive indicators for
pregnancy. W. A. Wun, G. M. Grunert, R. C. Dunn, C. T. Valdes, L. M.
Schenk, R. K. Mangal. Ob & Gyn Assoc, Houston, TX.

Objective: The quality of blastocyst has been examined by the size, inner
cell mass (ICM), and trophectoderm (TRO) (D. Gardner’s criteria). It was
not clear which attribute was more correlated or sensitive to pregnancy and
implantation rate. This study reviewed these attributes and their correlation
to ART success.

Design: The data was analyzed retrospectively.
Materials/Methods: All ART cases with blastocyst transfer during 3/1/

2000–12/31/2000 (156 cycles) were included. For Logistic Regression
Analysis, 2 models were examined. One model assumed the quality was
continuous. The other model assumed the quality was categorical. Preg-
nancy was defined by the presence of embryo sac (s). The implantation rate
was defined by number sac/number transferred.

Results: The significant probabilities are listed in the table.
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Analysis model Attribute
Correlation with

pregnancy
Correlation with

implantation

Size P� 0.01 P� 0.0001
Continuous ICM NS NS

TRO P� 0.05 P� 0.0005
Size NS P� 0.001

Categorical ICM NS NS
TRO P� 0.05 P� 0.001

NS: not significant.

Conclusions: By the continuous model, the Size is the most significant
and sensitive attribute for good quality. The TRO is also a significant
attribute for good quality. The ICM is not significantly correlated with
pregnancy/implantation. By the categorical model, TRO is the most sensi-
tive and significant attribute. The Size is significantly correlated with
implantation only. No significant correlation was observed for ICM. In
conclusion, the Size and TRO are significant attributes that correlate with
good quality blastocysts to assist choosing for embryo transfer.

P-94

Complete removal of the zona pellucida by pronase digestion prior to
blastocyst embryo transfer does not eliminate monozygotic pregnancies
following IVF. D. Frankfurter, R. Hackett, L. Meng, D. L. Keefe. Women
& Infants Hosp, Brown Univ Sch of Medicine, Providence, RI.

Objective: Monozygotic (MZ) gestations complicate less than 1% of
naturally conceived pregnancies, yet affect up to 2% of pregnancies con-
ceived after infertility treatment. Of multiple births, MZ experience the most
obstetric complications. Many argue that increased MZ following infertility
treatment results from super-ovulation and/or in vitro culture induced zona
pellucida hardening which contribute to subsequent shearing of the blasto-
cyst during hatching. This mechanism has been proposed to explain how
mechanical assisted hatching of cleavage stage embryos increases the risk of
MZ gestations. We aimed to minimize the risk of MZ twins by removing the
entire zona by Pronase digestion prior to blastocyst embryo transfer (BET).

Design: Prospective cohort study in a university based IVF center located
in a state with mandated IVF coverage.

Materials/Methods: From 9/1/98–4/30/99, blastocysts were transferred
zona intact. From 5/1/00 through the present, blastocysts were transferred
zona-free. All patients were stimulated using standard GnRH/FSH protocols
and underwent trans-vaginal egg retrieval. Fertilization was achieved with
either standard insemination or ICSI. Embryos were cultured in sequential
media until the day of transfer. Blastocysts designated for zona free transfer
were treated with 0.2% Pronase in 10% modified HTF for 60 seconds then
serially washed prior to BET (Hum Reprod 1997). Pregnancy outcome data
were compared between zona intact and zona free groups using ANOVA
and relative risks (RR).

Results: 185 (35%) zona-intact and 339 (65%) zona-free BET cycles
were studied. No significant difference was noted between zona intact and
zona free groups regarding MZ rates (2.1% vs 1.2%; p� 0.61), multiple
pregnancy rates (8.5% vs 8.3%; p� 0.12), or high order multiple pregnancy
rates (3.2% vs 0.9%; p� 0.11). All MZ were monochorionic diamniotic.
Groups did not differ regarding mean age, basal FSH, number of eggs
retrieved, or percent eggs fertilized.

Conclusions: Some believe that a hardened zona interacts with the hatch-
ing blastocyst to shear and duplicate the embryo and/or inner cell mass. In
this study, where MZ twins arose after BET with zona free embryos, MZ
must have arisen independently of the zona or embryo hatching. Also, since
hatching occurs 5 to 6 days post conception, MZ resulting from abnormal
hatching would generate monochorionic, monoamniotic MZ, unlike the
monochorionic, diamniotic MZ seen in this and other studies. Emerging
data on mammalian egg polarity affords an alternative hypothesis for the
link between infertility treatment and MZ. Egg polarity is normally estab-
lished during oocyte maturation and maintained during early development
(Mol Hum Reprod. 1997). An alteration of this process during super-
ovulation could contribute to the formation of a bipolar embryo and sub-
sequent monozygotic gestation.

P-95

Utilization of gonadotropin releasing hormone (GnRH) antagonist in
the poor responder patient. L. Burmeister, M. C. Yih, S. D. Spandorfer,

L. Peldman, G. Schattman, Z. Rosenwaks. Ctr for Reproductive Medicine
& Infertility, Weill Medical Coll of Cornell Univ, New York, NY.

Objective: GnRH antagonists provide another option for treating women
who have previously exhibited a poor response during an in vitro fertiliza-
tion (IVF) cycle. The objective of this study was to compare an IVF cycle
utilizing a GnRH antagonist with the patient’s previous poor response cycle.

Design: Retrospective outcome analysis.
Materials/Methods: Thirty patients’ IVF cycles were reviewed between

June 1999 to November 2000. These patients had previously demonstrated
a poor response IVF cycle using either no lupron, luteal lupron or flare
lupron and underwent a subsequent cycle using GnRH antagonist. Poor
response cycles were defined as cycles where poor ovarian reserve was
demonstrated as well as cycles which were cancelled secondary to low
ovarian response to hyperstimulation. A successful clinical pregnancy was
defined as a fetal heartbeat at the 7 week ultrasound. Data was gathered
regarding peak estradiol level, number and quality of oocytes collected,
fertilization rates, quality of embryos, cancellation and clinical pregnancy
rates. Statistical analysis was performed with StatView using Fischer’s
exact test.

Results: A summary of our findings is listed below (mean� standard
deviation).

Comparison of GNRH antagonist vs. a previous poor responder IVF cycle.

GnRH
antagonist

cycle
Previous

cycle P value

Oocyte number 6.9� 3.2 6.2� 3.1 N.S.
Peak estradiol level (pg/mL) 1291� 680.5 1212� 820.6 N.S.
Number of fertilized embryos 4.4� 2.5 3.1� 1.9 N.S.
Embryo grade 2.4� 0.8 2.5� 1.1 N.S.
Cancellation rate (%) 0 43.3 0.0001
Clinical pregnancy rate (%) 16 0 0.03

Conclusions: No differences were seen between the GnRH antagonist
protocol and the patient’s previous IVF cycle with respect to oocyte num-
ber, fertilization rate, peak estradiol level and embryo quality. The fact that
there were no cancellations in the GnRH antagonist category may be
reassuring to patient’s who have a history of poor response and cancelled
cycles. Furthermore, in spite of the fact that the GnRH antagonist protocol
revealed a higher clinical pregnancy rate, poor responder patients who chose
a GnRH antagonist protocol should be counseled that their overall clinical
pregnancy rate is still suboptimal.

P-96

Multinucleated embryos in IVF: associated clinical factors and preg-
nancy outcome. A. J. Styne, L. Chi, L. C. Krey, A. Adler, N. Noyes. New
York Univ Sch of Medicine, New York, NY.

Objective: Laboratory assessment of early embryonic development has
disclosed that 2–4 cell embryos can display multinucleation (MNB;�1
nucleus in a single blastomere). Since MNB embryos display a high inci-
dence of chromosomal anomalies, they are considered unsuitable for trans-
fer. Cycles with observed MNB embryos were analyzed.

Design: Retrospective analysis of IVF cycles achieving embryo transfer
performed at a university-based center from April–May, 1998 and May–
July, 1999.

Materials/Methods: Prospectively, all embryos from IVF cycles under-
taken during the above time period were monitored 41-46 hours post-
insemination to assess blastomere nuclear. These 424 IVF cycles were then
reviewed for the following clinical parameters: female age, stimulation
protocol, estradiol (E2) on the day of hCG administration, oocyte number,
insemination method, and pregnancy outcome. Cycles where MNB was
noted were compared with those where none was observed. Data were
analyzed by
2 test with p� 0.05.

Results: The patient age for the cycles where MNB was noted did not
differ significantly from that of normal cycles (36.9 vs. 34.3 yrs, respec-
tively). Embryos exhibiting MNB were not chosen for transfer except in the
rare cases where no other embryos were available. The clinical pregnancy
rate (gestational sac on ultrasound) was the same in IVF cycles whether or
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not MNB embryos were noted [46/94 (49%) vs. 153/309 (50%), respec-
tively]. The table reports the incidence of cycles with MNB according to the
clinical parameters listed.�15 oocytes, an E21000 pg/ml, age�35 years
and insemination of oocytes are all associated with a significant increase in
MNB embryos; number of oocytes was the most significant factor.

Factors influencing the incidence of MNB embryos.

Cycles with
MNB embryos

n (%)

Cycles with
MNB embryos

n (%)

Insemination Method ICSI 23/151 (15%)a Insemination 92/273 (34%)b

Stimulation Protocol Urine
HMG

23/103 (22%) Recomb
HMG

29/107 (27%)

Stimulation Protocol OCP 27/121 (21%) No OCP 88/293 (30%)
Age (yrs) �35 60/171 (35%)c �35 55/198 (21%)d

Egg No. �15 62/303 (20%)e �15 54/122 (44%)f

E2 day hCG (pg/ml) �1000 23/237 (10%)g �1000 92/209 (44%)h

Chi square:a vs. b, c vs. d, e vs. f, g vs. hp � 0.004.

Conclusions: The pregnancy rate of cycles where multinucleation was
noted was equivalent to that of normal cycles. Positive correlations for
MNB and low female age, elevated serum estradiol concentration, a large
number of retrieved oocytes, and conventional insemination were demon-
strated. The protocol for ovarian stimulation did not appear to have any
influence on embryonic multinucleation.

P-97

Blastocyst culture and transfer of two embryos as a strategy to reduce
the risk of high order multiple gestation. K. J. Doody, D. Marek, M.
Langley, K. M. Doody. Ctr for Assisted Reproduction, Bedford, TX.

Objective: Previous reports have suggested that extended embryo culture
can be used to increase the implantation rate in unselected In-Vitro Fertil-
ization (IVF) patients. This study was undertaken to see if application of
extended embryo culture to all IVF patients combined with a policy of
transfer of no more than two embryos in all but the worst prognosis patients
could reduce the risk of high order multiple gestation.

Design: Analysis of IVF outcome of all IVF cases from January 1, 2000
through December 31, 2000.

Materials/Methods: Extended embryo culture in sequential media (G-1.2,
G-2.2 or CCM, IVF Science) was applied to all patients undergoing IVF. A
maximum of two embryos was transferred in all patients unless multiple
poor prognosis factors (maternal age�38, elevated FSH, extremely poor
embryo quality or multiple prior failed cycles) were present. In those cases
with more than two or more poor prognosis factor, a maximum of three
embryos were transferred.

Results: Please refer to table.

Blastocyst embryo transfer results.

1 Embryo
transferred

2 Embryos
transferred

3 Embryos
transferred

Total
transferred

Mean Patient Age: 34.3 34.8 37.1 34.9
Total Cycles/Embryos

Transferred:
40/40 337/674 29/87 406/801

Pregnancies (	hCG)/
Ongoing:

15/6 209/159 15/10 239/175

Biochemical/Miscarriages: 8/1 34/16 2/3 44/20
Clinical/Ongoing Rate: 17.5%/15.0% 51.9%/46.9% 44.8%/34.5% 48.0%/42.9%
Clinical Sacs (1/2/3): 7/0/0 104/69/1 6/6/1 117/75/2
Fetal Hearts (0/1/2/3/4): 0/6/1/0/0 14/103/52/4/1 1/7/5/0/0 15/116/58/4/1
Implantation Rate: 17.5% 25.8% 14.9% 24.2%

Conclusions: Extended embryo culture combined with transfer of only
two embryos (or three in patients with extreme poor prognosis) can reduce,
but not eliminate high order multiple gestation pregnancies. Although no
poor prognosis patients with three embryos transferred conceived with
greater than a twin pregnancy, a small number of two embryos transfers
resulted in high order multiple gestations secondary to monozygotic embryo

splitting. Despite this phenomenon, this strategy resulted in a good preg-
nancy rate with a much lower high order multiple gestation rate than seen
in programs using conventional culture techniques in conjunction with a
strategy of transferring more embryos (SART data comparison).

P-98

Improved clinical outcomes of IVM-IVF by selecting either fresh or
frozen-thawed embryo transfer on endometrial thickness in unstimu-
lated cycles. A. I. Fukuda, A. Kawata, M. Tohnaka, H. Iwamoto, Y.
Nakaoka, Y. Morimoto. IVF Osaka Clin, Higashi-Osaka City, Japan.

Objective: In vitro fertilization of in vitro matured oocytes (IVM-IVF) is
a relatively new method of ART without any risks of ovarian hyperstimu-
lation syndrome. However, IVM-IVF is hardly used as a routine assisted
reproductive technologies (ART) procedure due to low pregnancy outcome.
The present study was conducted to establish IVM-IVF as a standard ART
procedure by selecting fresh or frozen-thawed embryo transfer depending
on endometrium thickness at oocyte retrieval (OPU).

Design: Every embryo transfer was performed either in fresh cycles
(phase I: 55 patients/70 cycles) or in frozen-thawed cycles (phase II: 37
patients/42 cycles). Fresh or frozen-thawed transfers were selected on
endometrial thickness at OPU in phase III (66 patients/82 cycles). Optimal
timing in menstrual cycle date for OPU was determined in fresh transfer
cycles and cryosurvival was studied in frozen-thawed transfer cycles. Preg-
nancy rates were compared among the three phases.

Materials/Methods: Patients with polycystic ovary syndrome (PCOS) or
having at least unilateral ovary appearing PCOS like echographic image
were applied to IVM-IVF from Oct 1999 to Nov 2000. Oocytes were
retrieved when patients had at least two small follicles more than 8 mm
before development of a dominant follicle more than 14 mm. In fresh
transfer cycles, OPU took place when endometrial thickness reached 8 mm.
In frozen cycles, OPU took place when small follicles reached 8 mm in
diameter regardless of endometrial thickness. Immature oocytes were cul-
tured in TCM 199 for 48 hrs and intracytoplasmic sperm injection (ICSI)
was performed on matured oocytes. Two pronuclear oocytes (2PN) and
cleaved embryos were cryopreserved for frozen-thawed transfer in hormone
supplemented cycles in phase II and III. Three days after ICSI, cleaved
embryos were transferred in phase I and III. Every embryo transferred were
treated by biochemical assisted hatching for 24 hours before transfer.
Pregnancy outcomes and other parameters were analyzed to determine
optimal timing of retrievals and the effect of combination of fresh and
frozen-thawed transfers in IVM-IVF program.

Results: All ten pregnancies achieved in fresh cycles obtained from OPU
before day 15 of menstrual cycle. Cryosurvival rates of 2PN and cleaved
embryos were 92.6% and 78.6%, respectively. Totally seventeen pregnan-
cies were achieved in the three phases (5 in phase I, 2 in phase II and 10 in
phase III). Pregnancy rates per transfer and per patient were 12.2% and
15.6% in phase I, 7.8% and 8.3% in phase II and 20.8% and 22.2% in phase
III, respectively.

Conclusions: Oocyte retrieval should be performed before day 15 of
menstrual cycle for IVM-IVF in fresh transfer cycles. Cryosurvival of 2PN
and embryos derived from IVM-IVF appears to be similar to the embryos
from conventional IVF, but their potential for implantation seems to be
impaired. Combination of fresh and frozen-thawed embryo transfer up to
endometrium thickness at OPU appears to be beneficial to improve clinical
outcomes of IVM-IVF program.

P-99

Developmental monitoring of children conceived by ICSI and IVF.
J. K. Squires, A. Carter, P. F. Kaplan. Univ of Oregon, Eugene, OR;
Women’s Care Fertility Ctr, Eugene, OR.

Objective: Increasing public concern for the ethics and safety of assisted
reproductive technologies (ART) has drawn attention to concerns for the
developmental outcomes of children conceived through ICSI. The purpose
was to monitor longitudinally the global developmental outcomes of chil-
dren conceived by intracytoplasmic sperm injection (ICSI) and to compare
the outcomes to a sample of children conceived by conventional in vitro
fertilization (IVF).

Design: The study used a longitudinal, quasi-experimental group design.
Two groups were included: children conceived by ICSI and children con-
ceived by conventional IVF.
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Materials/Methods: The Ages & Stages Questionnaires: A Parent-Com-
pleted Monitoring System (ASQ), (Bricker & Squires, 1999), a series of
parent-completed questionnaires designed to monitor the development of
infants and children between 4 months and 5 years of age, was used as an
outcome measure. The ASQ has high validity and reliability and is used
widely in the US and Canada for developmental surveillance and child find.
Parents were recruited from 7 fertility centers in the US, and completed
ASQ in their homes at 4- and 6-month intervals. Demographic and genetic/
pre-implantation information was collected from parents. Chi-square and
descriptive statistics were used to analyze outcomes.

Results: 285 children participated in this study. 581 questionnaires were
completed during a 4-year period. Parents completed 343 ASQ on children
conceived by ICSI and 238 on IVF offspring. Results after 4 years of
monitoring can be found in Table 1 for ICSI and IVF groups. Chi-square
analysis was not significant (p� .07) for the number of children whose
ASQ scores were below the screening cut-off points (i.e., 2 SD below the
mean score) in ICSI and IVF groups. The ICSI identification rate of 17.0%
is similar to the ASQ rate of 18.0% for a normative sample of 1,311 ASQ.
The IVF identification rate of 9.7% is less than the rate in previous ASQ
studies.

Table 1. Results on ASQ Questionnaires for ICSI and NF Participants.

ASQ Results ICSI IVF

OK 117 (83.0%) 130 (90.3%)
Risk 24 (17.0%) 14 (9.7%)
Total 141 144

Conclusions: This study has supported the use of the ASQ as a low-cost
method for monitoring the development of ICSI offspring. In this study,
both ICSI and IVF offspring scored within normal ranges on the ASQ and
were below the identification rate for a normative sample. In addition, ICSI
and IVF offspring did not have significantly different scores on the ASQ.
Future research should include comparison to a naturally conceived, nonrisk
comparison group whose demographic characteristics match those of the
typical ICSI and IVF offspring (e.g., high level of maternal education,
predominantly Caucasian, high level of family income).

Supported by: This research was supported by an educational grant from
Organon, Inc. to the University of Oregon.

P-100

Stage of endometriosis does not affect IVF outcomes with day 3 or
blastocyst embryo transfer. A. W. Sagoskin, E. Widra, R. J. Stillman,
M. J. Levy, J. Graham, M. J. Tucker. Shady Grove Fertility Reproductive
Science Ctr, Rockville, MD.

Objective: Few studies report the impact of clinical factors on blastocyst
development, implantation and pregnancy outcomes in IVF cycles. Some
studies suggest lower pregnancy rates and postulate lower blastocyst im-
plantation rates in endometriosis patients. This study compared these and
other IVF outcomes in patients with stages I–IV endometriosis to a tubal
factor control group.

Design: A retrospective chart review.
Materials/Methods: Study groups consisted of 120 patients�40 years of

age, with laparoscopically confirmed ASRM stages I–IV endometriosis
(ENDO) who underwent 167 IVF cycles from January through December
2000. The control group consisted of 199 patients�40 years of age, with
tubal factor (TF), who underwent 260 IVF cycles, during the same period.
Blastocyst transfer occurred on day 5 or 6 post retrieval. All pregnancy rates
are reported per embryo transfer. Statistical analyses include unpaired t-test,
ANOVA and chi-square.

Results: Mean age for the ENDO group was 33.4� 0.25 and the TF
group was 34.5� 0.22. In the stage I ENDO group, 36 patients underwent
50 cycles of IVF with clinical and ongoing pregnancy rates of 53% and
47%. The stage II ENDO group consisted of 36 patients who underwent 48
cycles with clinical and ongoing pregnancy rates of 58% and 44%. The
stage III ENDO group consisted of 18 patients who underwent 27 cycles
with clinical and ongoing pregnancy rates of 55% and 50%. There were 30
stage IV ENDO patients who underwent 42 cycles with clinical and ongoing
pregnancy rates of 53% and 44%. The TF factor group consisted of 199
patients who underwent 260 cycles of IVF with clinical and ongoing

pregnancy rates of 57% and 51%. There were no statistically significant
differences between the stages of ENDO and the TF control group with
regard to days of stimulation, day 3 FSH, cancellation rates, fertilization
rates, pregnancy rates and spontaneous abortion rates. There were signifi-
cant differences in the mean amount of gonadotropin used when comparing
stage IV ENDO (63.4 amps� 3.7) vs stage I (47.3 amps� 3.1 p� .004)
and vs TF group (52.3 amps� 1.8 p � .012). A statistically significant
difference was also seen in the number of oocytes obtained in stage IV
ENDO (11.9� 0.97) compared to stage I ENDO (15.4� 1.4 p� .043) and
to the TF group (15.2� 0.54 p � .016). There was no statistically
significant difference in those patients progressing to blastocyst transfer
when comparing any stages of ENDO groups (38/142) to the TF group
(76/211). There was no difference in the number of embryos transferred on
Day 3 in the ENDO group vs the TF group (3.02� 0.06 vs 3.02� 0.06).
This was also true of the number of blastocysts transferred in the ENDO
groups (2.2� 0.08) versus the TF group (2.1� 0.03). Implantation rates for
Day 3 transfer in the ENDO group (23.3%) compared to the TF group
(18.7%) were not different. Blastocyst implantation rate for the ENDO
group vs the TF group was significantly lower (36.4% vs 53.5% p� .041).
Finally, the number of blastocysts formed per cycle was not significantly
different between the ENDO vs the TF group (2.2� 0.25 vs 2.6� 0.24).

Conclusions: While Stage IV ENDO patients utilized more gonadotopin
and yielded a lower number of oocytes compared to TF patients, and ENDO
patients as a group had a lower blastocyst implantation rate compared to TF
patients, none of these factors had any effect on clinical outcome.

P-101

The effect of myomectomy on IVF outcome. M. J. McMinn, R. S. Hines,
V. M. Sopelak, L. D. Robinette, B. D. Cowan. Univ of Mississippi Medical
Ctr, Jackson, MS.

Objective: We compared the IVF outcome of patients treated with myo-
mectomy prior to IVF to a control group without myoma. Descriptive
studies suggest a decreased pregnancy rate and implantation rate in patients
who undergo IVF with submucosal and intramural myoma, while subserosal
myoma do not decrease success. The objective of this study was to deter-
mine if IVF outcomes were different in patients who underwent myomectomy.

Design: Case-control study.
Materials/Methods: From a database of 964 patients who were treated

with IVF from 1984-2000, we identified 43 cases of uterine myoma. The
location of the myoma and size of the largest myoma were recorded. Cases
were excluded if myomectomy was not performed (n� 5) or for lack of
embryo transfer (n� 6). Thirty-two cases were matched in a 1:2 ratio to
controls. Controls were identified with diagnosis codes that did not include
a uterine abnormality. The controls were matched by age (within 2 years)
and date of IVF procedure (within 6 months). From the list of eligible
patients, a random number generator was used to select the control popu-
lation. Case data was taken from the first retrieval/transfer performed after
myomectomy and compared to the first retrieval/transfer in the controls.
Data was recorded on subsequent IVF procedures and outcomes for an
overall effect on pregnancy. Epi info software was used for calculation of
odds ratios, confidence intervals (CI), medians, means standard deviations
(SD), and frequencies.

Results: See table below. The frequency of the different types of myoma
was: serosal 10/32, intramural 19/32, and submucosal 6/32. Four patients
had more than one type of myoma. The Mantel-Haenszel odds ratio for
clinical pregnancy following the first IVF cycle with prior myomectomy is
2.83 (CI�.084–8.94). The Mantel-Hanszel Summary Chi Square for live
birth in first retrieval/transfer cycles was 4.69 (p value� 0.03). The odds
ratio for live birth could not be calculated due to concordance of outcomes
in matched case-control sets.

Case-Control Data for Myomectomy/IVF.

Cases
(n � 32)

Controls
(n � 64)

Age at IVF-median (range) 35 (25–44) 35 (24–45)
Oocytes fertilized-mean (SD) 5.2 (SD-3.2) 4.2 (SD-2.7)
Embryos transferred-mean (SD) 3.2 (SD-1.8) 3.1 (SD-1.6)
Pregnancy rate/transfer-first cycle IVF 40.6% 23.4%
Pregnancy rate-all cycles IVF 46.9% 34.4%
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Conclusions: In this case-control study, myomectomy did not decrease
the likelihood of pregnancy. A randomized trial of myomectomy prior to
IVF will in all likelihood never be performed. In our database we could
identify only 5 patients who had myoma and did not have myomectomy.

Supported by: Department of Ob-Gyn.

P-102

Sex ratio and birthweight outcome when considering blastocyst expan-
sion, multiple gestation, and facility. M. Meintjes, S. S. Crider-Pirkle,
D. C. Ward, J. A. Rodriguez, S. J. Chantilis, J. D. Madden. Presbyterian
Hosp ARTS Program, Dallas, TX.

Objective: Skewing of the sex ratio is convincingly demonstrated by
domestic-animal in vitro embryo culture systems (Avery et al., 1991; Xu et
al., 1992). Even though approximately 60% of in-vitro-produced bovine
blastocysts tend to be male, reports of increased numbers of male calves
born are less convincing (Berg et al., 1992). Alteration of the sex ratio is not
typically seen in day 2/3 human in vitro fertilization programs (Ng et al.,
1995). However, in vitro culture of domestic-animal embryos usually con-
sists of 7 days of culture to the blastocyst stage. Recently, an altered sex
ratio has been reported when transferring human blastocysts (Me´nézo et al.,
1999). The objective of this study was to determine if the skewing towards
males can be confirmed as actual births in a human blastocyst transfer
program, and if so, if it is related to blastocyst expansion, multiple gesta-
tions and/or facility.

Design: The embryo age at transfer, the sex and the birth weight of babies
were compared with the degree of blastocyst expansion at the time of
embryo transfer (0, 1 or 2 expanded blastocysts transferred), the facility of
treatment and the type of pregnancy (singleton, twin or triplet). Babies born
from cohorts of embryos with supernumary blastocyst cryopreservation
were separately considered.

Materials/Methods: Data was prospectively collected over a one-year
period from two facilities. These facilities applied the same protocols and
used central supplies. Embryo age and birth weights were evaluated with
Student’s t-test and sex ratios with a Chi-square analysis.

Results: Male babies were more frequent in all categories, except when
no expanded blastocysts were transferred or when babies were born from
triplet pregnancies. Embryos were younger when no expanded blastocysts
were transferred compared with one- and two-expanded blastocyst transfers.
Singleton babies were heavier than twins and both singletons and twins
were heavier than triplets. More males were also born from non-selective
transfers (all embryos transferred) on day 2/3 during the same time period
(40/64; 62.5%).

Sex ratio, blastocyst age and birth weight outcome data compared with
quality of blastocysts transferred, multiple gestations and facility.

No.
babies Male (%)

Female
(%)

Embryo
age (h)
� SD

Avg.
birth

weight
(g)

Expanded Blast.
� 0

110 56 (50.9) 54 (49.1) 114.7� 5.3a 2572.4

Expanded Blast.
� 1

64 40A (62.5) 24B (37.5) 116.8� 2.3b 2857.0

Expanded Blast.
� 2

228 138
A

(60.5) 90B (39.5) 117.4� 4.3b 2582.8

Singletons 142 82A (57.8) 60B (42.2) 116.1� 4.8 3323.1a

Twins 221 132A (59.7) 89B (40.3) 116.9� 4.0 2351.8b

Triplets 39 20 (51.3) 19 (48.7) 116.8� 3.7 1880.7c

With Cryo 155 95A (61.3) 60 (38.7) 115.8� 10.7 2613.1
Facility 1 176 107A (60.8) 69B (39.2) 116.9� 4.2 2761.0
Facility 2 226 127A (56.2) 99B (43.8) 117.1� 2.8 2573.8
Total 402 234A (58.2) 168B (41.8) 116.5� 4.4 2637.9

a,b,cNumbers in columns with different superscripts are different. t-test;
P� 0.05A,B Numbers in rows with different superscripts are different.
2;
P� 0.006.

Conclusions: The skewing of the sex ratio was not seen when no ex-
panded blastocysts were transferred. Three embryos (and subsequently
triplets) are usually transferred, only if no clearly expanded blastocyst can

be identified for transfer. Some embryos might have been transferred at the
unexpanded stage because of an earlier transfer time. The birth of approx-
imately 60% male offspring was almost identical for the two facilities and
in close agreement with numbers documented in the cattle industry and
recently reported for humans. Although low in numbers, the increase in
male offspring also for the non-selective day 2/3 transfers was unexpected.
When transferring expanded blastocysts, patients in this program should be
informed about the higher likelihood of giving birth to a boy. However, the
significant stepwise reduction in birth weights from singleton babies to
triplets reemphasizes the need to continue with blastocyst transfer to ap-
proach the ultimate goal of a single embryo transfer.

P-103

Miscarriage rates following day five blastocyst transfers are equivalent
to day three embryo transfers. C. M. Murdock, J. H. Segars, A. J. Levi,
A. Y. Armstrong, M. P. Leondires. Combined Fed Program in Reproduc-
tive Endocrinology and the Pediatric & Reproductive Endocrinology
Branch/NIH, Bethesda, MD.

Objective: Transfer of blastocyst stage embryos have been shown to
reduce the incidence of multiple gestation, while maintaining or exceeding
pregnancy rates seen with day three embryo transfers. Extended growth in
culture improves embryo selection, resulting in a higher implantation rate.
This has been suggested to simultaneously reduce the rate of miscarriage.
To test this hypothesis we analyzed the miscarriage rate of day five blas-
tocyst embryo transfers compared to day three embryo transfers.

Design: Retrospective analysis of 647 patients who underwent embryo
transfer at a university based assisted reproductive technology center from
January 1999 to December 2000.

Materials/Methods: All ART cycles which resulted in embryo transfer
were included in this study. Data were stratified according to day three
versus day five transfer and patient age at cycle start. Outcome variables
were the clinical pregnancy rate per embryo transfer (CPR/T) and the
spontaneous abortion (SAB) rate. These data were evaluated using the
Fisher exact test and Mann-Whitney test where appropriate.

Results: Clinical pregnancy rates per retrieval in the day five blastocyst
transfer group were significantly higher (p� 0.001) than in the day three
group, as previously reported. SAB rates in both groups were identical (14%).
As expected, mean patient age was significantly lower in the blastocyst
transfer group (p� 0.001). When the mean age of patients with SABs in the
blastocyst transfer group (33.6) was compared to that of the day three group
(36.5) using a Mann-Whitney test the difference was significant (p� 0.008).

Day 3 transfer
(n � 375)

Blastocyst
transfer

(n � 272) p-value

CPR/T 42% (158/375) 64% (173/272) �0.001
SAB 14% (22/158) 14% (25/173) NS
Age (mean� SD) 35.1� 4.44 33� 4.24 �0.001

Conclusions: This large data set demonstrated that despite advanced
embryonic stage, miscarriage rates were equivalent for both day three and
day five embryo transfers. Interestingly, this was true in spite of the
significantly younger patient age in the blastocyst transfer group. The
significant disparity in age coupled with equivalent SAB rates call into
question the assumption that day five blastocysts are more genetically
competent than day three embryos.

P-104

Single dose GnRH-antagonist cetrorelix vs. long protocol GnRH-ago-
nist in patients undergoing controlled ovarian hyperstimulation for
IVF. M. Hamori, K. Antoni. IVF Ctr Erlangen, Erlangen, Germany.

Objective: To assess the efficacy of cetrorelix in a single dose application
form compared to the long protocol using leuprorelin acetate. The aim of the
study was to examine both the laboratory and clinical outcome measures in
order to evaluate the potential benefit of the GnRH antagonist cetrorelix in
controlled ovarian hyperstimulation.

Design: A prospective study of patients undergoing IVF in a private ART
clinic setting.
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Materials/Methods: Cetrorelix was administered in 350 IVF cycles as a 3
mg bolus injection to avoid premature ovulation. More than 1000 treatment
cycles with the standard long protocol (leuprorelin acetate) served during
the same time as a control. The two groups were comparable in terms of age,
body mass index and the number of previous failed IVF cycles. Ovulation
induction was performed by HMG, urinary and recombinant FSH. Outcome
measures included the embryological data as well as the clinical results of
both treatment regimens. Chi-Square analysis was used to determine statis-
tical significance.

Results: A total of hundred ten pregnancies were achieved with the use of
the GnRH antagonist cetrorelix; the results were not significantly lower than
the pregnancy rate obtained after the long protocol (33,1 vs 34,5% per
embryo transfer). No difference was observed between cetrorelix and leu-
prorelin acetate in terms of oocyte maturity, fertilization rate and cumulative
embryo score. A slightly, but not significantly higher implantation rate (17,3
vs 16,2%) was found in the favour of cetrorelix. Multiple pregnancies and
miscarriages occurred with the same frequency, too. The early pregnancy
loss has not exceeded 20% with cetrorelix and included 3,5% biochemical
pregnancies and 15% clinical abortions. With the use of cetrorelix the
incidence of serious hyperstimulations declined significantly. However, the
lower number of retrieved oocytes (8,4 vs 10,9% in the long protocol, p�
0.05) resulted in a higher proportion of transfers with one embryo. Consid-
ering the transfers with 2 or 3 embryos only, the use of the two GnRH
analogues resulted in similar ongoing pregnancy rates.

Conclusions: The GnRH antagonist cetrorelix proved to be a valuable
alternative in the management of controlled ovarian hyperstimulation. The
results support the issue that not even the higher, 3 mg bolus of cetrorelix
has a detrimental effect on the preovulatory oocyte development, fertiliza-
tion, implantation and pregnancy outcome. The only disadvantage of the
cetrorelix regimen was the reduced number of oocytes available for fertil-
ization.

P-105

An analysis of factors that influence the success of blastocyst transfers
following IVF. R. Kazer, E. Confino, M. P. Milad, K. Horan, K. Kallmann,
X. Zhang. Northwestern Univ Medical Sch, Chicago, IL.

Objective: Transfer of 1–2 blastocysts on Day 5 following in vitro
fertilization (IVF) can result in improved pregnancy rates while reducing the
incidence of higher-order multiple gestations. This is mainly due to the
selection pressure on the embryos during the extended culture period.
However, not all patients will benefit from Day 5 embryo transfers (ET). For
example, patients with very few embryos may have a reduced chance to
conceive due to the absence of normally developing embryos at the end of
a prolonged culture. It is therefore important to determine factors that can
influence success rates following ET on Day 5.

Design: A retrospective analysis.
Materials/Methods: All ET procedures performed following IVF in the

years of 1999 and 2000 were included in this retrospective analysis. For
most of Day 5 ET procedures, the patients had at least three 8-cell embryos
present on Day 3. A Chi-squared test was used for statistical analyses of
pregnancy rates. Parametrical data were analyzed by a multiple range test
among four groups: Day 3 transfers that lead to clinical pregnancies (D3P,
n � 129) or no pregnancies (D3NP, n� 185) and Day 5 transfers that lead
to clinical pregnancies (D5P, n� 150) or no pregnancies (D5NP, n� 109).

Results: For patients with unexplained infertility as primary diagnosis,
Day 5 ET resulted in a significantly higher pregnancy rate (67%) than Day
3 ET (28%, p� 0.001). Pregnancy rates for other diagnoses were generally
higher after ET on Day 5 than on Day 3 but the differences were not
statistically significant. The diameter (mm) of the leading follicle on the day
of hCG injection was greater (p� 0.01) in D5NP (21.2� 2.2) than in D5P
(19.6� 2.0) and similar between D3P and D3NP. The 8-cell formation rate
on Day 3 was significantly higher in D5P (66� 8%) than D5NP (45� 6%),
and was higher in these two groups than either D3P (35� 5%) or D3NP
(34 � 5%). Patients were younger (p� 0.05) in D3P (33� 4) and D5P
(33 � 4) than in D3NP (36� 5) and D5NP (35� 5), but patients’ ages did
not differ between D3P and D5P or between D3NP and D5NP. Other
parameters analyzed, such as number of prior IVF attempts, peak serum
estradiol levels, or fertilization rates did not differ among the four groups.

Conclusions: Apart from the number of 8-cell embryos present on Day 3,
primary diagnosis, the size of the leading follicle on the day of hCG
administration and the 8-cell formation rate on Day 3 should be considered

before delaying ET to Day 5 in order to maximize the benefit of Day 5 ET
without compromising clinical outcome.

P-106

Physician, heal thyself: use financial benchmarks to improve accounts
receivable management. D. E. Kemp. Assoc for Reproductive Managers,
New Berlin, WI.

Objective: Due to the unique financial scope and nature of advanced
assisted reproductive technology (ART) services, objective accounts receiv-
able (A/R) data was collected from fertility practices nationwide for the
purpose of developing standard indices, or benchmarks, to establish optimal
examples of operation and improve the level of A/R management within this
subspecialty.

Design: A written survey was used to collect data.
Materials/Methods: One hundred fifty surveys were mailed to registered

participants of the 1998-99 ASRM Postgraduate Courses in Practice Man-
agement. Twenty-two surveys were returned as undeliverable and 21 were
included in this study. The small return rate was assumed to be due to some
recipients not being practice and/or financial managers, and because com-
pletion of the survey required a computerized medical management system
and knowledge of the statistical applications required. Survey results were
calculated using simple percentage and averaging mathematics.

Results: Responding practices averaged 2.6 FTE physician providers
doing 264 ART cycles/year resulting in annual gross charges of $3,961,300
and revenue of $2,592,600 derived from: 34% self-pay; and 30% PPO
(preferred provider organization), 19% HMO (health maintenance organi-
zations), and 17% commercial insurance (non-managed care) payers. ART
services averaged 43% of revenue. The average PPO discount (contractual
fee reduction) was 26%. Fifteen percent offered shared-risk/outcome-based
fees for ART. Ninety-four percent used an outside agency to collect delin-
quent accounts, with the majority (54%) placing accounts 150	 days
following date-of-service. Benchmarks used to monitor A/R status and
financial trends were established using “days in A/R” (average daily charg-
es/total A/R), and “percent A/R�90 days” (A/R �90 days/total A/R)
calculations–both are indicators of eventual A/R collectability and when
high, cash flow is impeded. Percent charges written off to bad debt (bad debt
write off/total charges) adversely impacts practice profitability. Gross col-
lection rate (net adjusted revenue/gross charges) compares different payers
to a common denominator, and net collection rate (net revenue/net adjusted
charges) gives an indication of overall collection effectiveness. Survey
results showed: average days in A/R, 65 days; average% A/R over 90 days
old, 19%; average charges written off to bad debt, 2%; gross collection rate,
65%; and net collection rate, 88%.

Conclusions: Among the most pressing problems facing the fertility
practice today is achieving financial stability while levels of reimbursement
tend to remain constant or decline and charging, coding, and billing grow
more restrictive. The money owed to the practice for services rendered, or
A/R, is typically its largest financial asset. Bringing greater efficiencies to its
management, therefore, must be among the organization’s most important
strategic goals. Benchmarking allows the comparison of internal A/R data
with objective industry standards so that quantitative and measurable targets
for improvement can be set and achieved. Annually collecting and building
upon the baseline benchmark data presented here is expected to enhance its
application as a valid yardstick against which the fertility practice can
measure current A/R performance, and its use as an effective tool for raising
the practice’s maximum potential performance.

Supported by: Advanced Institute of Fertility, Milwaukee, WI.

ENDOMETRIOSIS

P-107

CA-125 dynamic test: A novel method for clinical diagnosis of endo-
metriosis. K. Aisaka, S. Obata, T. Koshino, M. Kaibara, H. Mori. Hamada
Hosp, Tokyo, Japan; Teikyo Univ, Tokyo, Japan.

Objective: It is well known that the diagnosis of endometriosis is con-
firmed by laparoscopy. But it is difficult to perform laparoscopic procedures
in all cases who are suspected as endometriosis. Present study was per-
formed to elucidate whether clinical diagnosis of endometriosis was possi-
ble by the assessment of the changes of plasma CA-125 levels between
menstrual period and non-menstrual period (CA-125 dynamic test).
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Design: Plasma CA-125 levels were measured during menstrual period
and non-menstrual period in the patients of severe dysmenorrhea who could
not be detected tumor regions by MRI methods.

Materials/Methods: Twenty-three cases of the endometriosis patients
were subjected. All of the patients had neither indurations nor tumor regions
by pelvic examinations and MRI methods. Blood samplings were performed
in menstrual period (day 2–4, M) and non-menstrual period (day 10–15, N),
and plasma CA-125 levels were examined by RIA methods. Laparoscopic
examinations were performed in all of the subjects after the blood samplings
and precise diagnosis for the endometriosis was evaluated by the r-AFS
staging. And the increasing ratio of M toward N (%M/N) was compared to
the r-AFS scoring. The same procedures were done in 8 cases of the
infertility patients without endometriosis; as controls. Enough informed
consents were performed in all of the cases during this study.

Results: %M/N in first and second stage of the r-AFS were 158.5	/
�86.2, 186.6	/�98.5, respectively. And they showed significantly higher
values than that in the control (49.6	/�26.7, p � 0.01). There were
significant correlation between %M/N and r-AFS scores (r� 0.54, r� 0.61,
respectively, p� 0.05).

Conclusions: It is suggested that the clinical diagnosis of endometriosis
can be made using the measurement of plasma CA-125 levels between M
and N (%M/N, CA-125 dynamic test).

Supported by: This work was supported by the grant of Takeda Pharma-
ceutical Co., Tokyo Japan.

P-108

A case-controlled analysis of catalase expression in endometriosis. L. A.
Puy, C. L. Librach. Dept of Obstetrics and Gynecology, Sunnybrook &
Women’s Coll Health Science Ctr, Univ of Toronto, Toronto, ON, Canada.

Objective: Catalase protects cells from hydrogen peroxide, playing an
important role in cellular acquisition of tolerance to oxidative stress. The
aims of this study were to determine if there is catalase expression in normal
endometrial tissues and to compare this expression.

Design: Case-controlled immunohistochemical study.
Materials/Methods: Frozen eutopic and ectopic endometrial tissues were

obtained from 15 patients with endometriosis, and eutopic endometrium
was collected from 12 patients without endometriosis (controls). Tissues
were fixed and processed for immunohistochemical staining using the
streptavidin-biotin-peroxidase complex. Deletion of the primary antibody
was used as a negative control. The immunostaining was evaluated by a
computerized image analysis system and intensity was estimated using the
semiquantitative HSCORE methodology. Statistical analysis was performed
using the non-parametric Mann-Whitney test.

Results: In endometrial samples from women with or without endome-
triosis, catalase immunoreactivity was detected on luminal and glandular
epithelium, and on stromal cells. No significant difference in catalase
immunoreactivity for either epithelial or stromal cells was observed be-
tween eutopic and ectopic endometrium from women with endometriosis. In
contrast, a significantly increased immunoreactivity was detected on these
cells in either eutopic or ectopic endometrium from women with endome-
triosis compared with control eutopic endometrium (p� .0007). For epi-
thelial or stromal cells of eutopic and ectopic endometrium from women
with endometriosis, there was no cyclic differences in staining intensity. In
contrast, control endometrial epithelial cells had significantly weaker pro-
liferative than secretory phase staining (p� .0005) and conversely, stromal
cells had significantly stronger proliferative that secretory staining (p�
.0015). Both epithelial and stromal cells of ectopic endometrium from
patients with stage III–IV disease had significantly higher HSCORE’s (p�
.0003) as compared with stage I–II disease.

Conclusions: This is the first study of catalase expression in either eutopic
or ectopic endometrial tissues. The increase in endometrial catalase present
in women with endometriosis, which was highest in advanced stage disease,
may be a response to increased oxygen-derived free radical production in
these tissues. Interestingly, the increased catalase expression observed in
endometriosis-related eutopic endometrium suggests that this tissue has a
propensity to produce increased oxygen-free radicals even before it is
transported to ectopic locations. These observations suggest that free radical
production may play a role in the pathogenesis of endometriosis.

Supported by: Supported by a P.S.I. grant.

P-109

Laparoscopic anterior rectosigmoid disc excision for deeply infiltrating
endometriosis. C. Templeman, G. Janik, C. Koh. Reproductive Specialty
Ctr, Milwaukee, WI.

Objective: To determine the morbidity and postoperative fertility of
patients undergoing partial or full thickness rectosigmoid disc excision for
endometriosis.

Design: Retrospective case series.
Materials/Methods: 92 symptomatic women with cul de sac obliteration

and deep endometriotic lesions of the anterior rectum diagnosed at laparos-
copy were reviewed. Age, presenting symptoms, surgical procedure, post-
operative course and pregnancy outcome were recorded for each patient
from February 1st 1991 until February 1st 2001. All patients required
radical excision of deep and superficial endometriosis at other sites in
addition to rectal surgery. Those with large (4 cm) or multifocal rectal
lesions were subjected to laparoscopically assisted colectomy (22 patients)
and were excluded from this analysis. The remaining patients were treated
with laparoscopic disc excision. Deep lesions involving the mucosa or
submucosa were treated with full thickness resection while partial resection
was performed for lesions limited to the outer longitudinal muscle of the
rectum. There were no conversions to laparotomy. Patient follow up,
completed by medical record review and phone call was obtained by an
independent observer.

Results: A total of 70 patients underwent surgery during the time period
specified, 58 partial thickness and 12 full thickness excisions. The mean age
was 34.3 years SD� 6.4 and median parity was 1 (range 1–3). Symptoms
of dyschezia and dyspareunia were present in 56 (80%) of women and
dysmenorrhoea in 48 (68.5%). The mean operating time was 197 mins
SD � 61, and the mean hospital stay was 44 hours SD� 42 hours.
Seventeen patients had concurrent major gynecological surgeries including
nine total laparoscopic hysterectomies, four laparoscopic myomectomies
and four partial vaginectomies. In addition, one patient had a partial cys-
tectomy for endometriotic involvement of the bladder. Postoperative com-
plications included: 1 anastomotic leak with pelvic abscess formation re-
quiring temporary colostomy, 2 patients with postoperative ileus requiring
readmission to hospital, 2 patients pelvic hematomas managed conserva-
tively, 2 patients with urinary tract infections and 1 with postoperative chest
infection.Sixteen patients had second surgeries, 13 for symptom recurrence.
Two of these patients had persistent rectosigmoid lesions and underwent
laparoscopically assisted sigmoid colectomy and 1 underwent repeat disc
resection. Of the 23 patients desiring pregnancy, 12 (52%) achieved this
during the followup period.

Conclusions: Laparoscopic rectosigmoid disc excision for endometriosis
offers a viable alternative to sigmoid colectomy for single, smaller (�4 cm)
rectosigmoid lesions. The incidence of perioperative morbidity is low with
a high chance of symptom relief and postoperative pregnancy in those
wishing to conceive. The ability of the operator to suture laparoscopically is
a prerequisite for this treatment option.

Supported by: Reproductive Specialty Centre.

P-110

Culture of menstrual endometrium with peritoneal explants and me-
sothelial monolayers confirms attachment to intact mesothelial cells.
C. A. Witz, S. L. Vaughn, B. E. Frieden, I. A. Montoya-Rodriguez, V. E.
Centonze, R. S. Schenken. Univ of Texas Health Science Ctr at San
Antonio, San Antonio, TX.

Objective: Using human peritoneal explants, we have previously demon-
strated that proliferative and secretory phase endometrial stromal cells and
endometrial epithelial cells attach to intact mesothelium. Attachment occurs
within one hour and mesothelial invasion occurs within 18 hours (1, 2).
Other investigators have suggested that an intact mesothelial lining prevents
adhesion of menstrual endometrium (3). The purpose of the present study
was to evaluate the peritoneal mesothelium as a potential site for binding of
antegrade shed menstrual endometrium.

Design: In vitro study.
Materials/Methods: Whole explants of human peritoneum from the an-

terior abdominal wall were cultured for one hour with menstrual endome-
trium (ME) that had been collected with a vaginal cup (n� 4). Specimens
were fixed and serially sectioned for hematoxylin and eosin stain. Immu-
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nohistochemistry using an anti-cytokeratin monoclonal antibody was used
to label mesothelial cells. Confocal laser scanning microscopy (CLSM) was
performed to identify an intact layer of mesothelial cells underlying sites of
ME attachment. In addition, ME was cultured with confluent mesothelial
monolayers (n � 10) labeled with chloromethylbenzoylaminotet-
ramethylrhodamine (CMTMR) that were grown on human collagen IV-
coated coverslips. Following one hour, cultures were examined with differ-
ential interference contrast and CLSM. Optical sections were taken at 0.5
�m intervals and a three-dimensional model was constructed.

Results: In the peritoneal explants, ME was identified adherent to intact
mesothelium. There was no evidence of transmesothelial invasion at any
sites of attachment. CLSM of sections of the explants demonstrated an
intact monolayer of cytokeratin positive cells below the sites of ME im-
plantation. Likewise, the ME endometrium was able to adhere to the
mesothelial monolayers grown on collagen IV. Orthogonal sections con-
firmed an intact monolayer of mesothelium underlying ME attachment sites.

Conclusions: This study confirms our previous work demonstrating at-
tachment of endometrial cells to intact mesothelium. Like endometrium
from the proliferative and secretory phases, ME rapidly adheres to intact
peritoneal mesothelium. Further studies are needed that characterize the
mechanism of ME-mesothelial cell adhesion. References: 1. Fertil Steril
1999;71: p. 56–60. 2. Fertil Steril 2001;74: p. 385 194.90. 3. Hum Reprod
1999;14: p. 816–22.

P-111

Impact of ultrasound diagnosis of adenomyosis on recipients of sibling
oocytes. F. Camargo, J. Gaytan, C. Caligara, C. Simo´n, A. Pellicer, J.
Remohı´. Inst Valenciano de Infertilidad, Valencia, Spain; Dept of Pediat-
rics, Obstetrics and Gynecology, Valencia Univ Sch of Medicine, Valencia,
Spain; Dept of Obstetrics and Gynecology, Hosp Univ Doctor Peset, Va-
lencia, Spain.

Objective: To evaluate the impact of ultrasound diagnosis of adenomy-
osis on IVF-TE in women receiving oocytes from the same donor.

Design: A matched case control study.
Materials/Methods: This study was designed to allocate sibling oocytes to

recipients with and without ultrasonographic adenomyosis to confirm or
reject the hypothesis that endometrial environment does not affect fertility
in women with adenomyosis. We have taken as reference intramyometrial
cystic spaces greater than 4 mm diameter to diagnose adenomyosis. One
hundred recipients were included in a matched case-control study of
IVF-ET in our oocyte donation program. Forty recipients with ultrasound
diagnosis of adenomyosis (group I) were compared to 60 recipients without
adenomyosis (group II). On the day of retrieval, oocytes from a single donor
were donated to recipients from both groups. Some of the donors supplied
oocytes for more than 2 patients. Recipients received steroid replacement
therapy for endometrial preparation. A matched case control study compar-
ing paired measures was performed.

Results: The number of oocytes donated and fertilized, as well as the
number of available and transferred embryos, was not statistically different
between the two groups. Pregnancy, implantation, and miscarriage were not
affected by adenomyosis when compared with the control group. Results are
shown on the table.

Outcome of recipients of donated oocytes with or without adenomyosis.

Adenomyosis
recipients

Without
adenomyosis

recipients
P

value

No. of patients 40 60
No. of cycles 60 60
Age (mean� SD) 38.7� 6.5 37.9� 5.9 N.S
No. of oocytes/cycle (mean� SD) 9.9� 2.3 9.5� 1.8 N.S
MII oocytes (%) (ICSI) 80.1 81.2 N.S
Transferred embryos (mean� SD) 2.7� 1.5 2.7� 1.6 N.S
Implantation/embryo transferred (%) 27/160 (16.9) 40/161 (24.8) N.S
Clinical pregnancy/cycle (%) 18/60 (30) 23/60 (38.3) N.S
Miscarriage (%) 3/18 (16.7) 5/23 (21.7) N.S
Ongoing/term pregnancies (%) 15/40 (37.5) 18/60 (30) N.S

N.S � not significant.

Conclusions: These results show that implantation is not affected by
ultrasound diagnosis of adenomyosis. Given the contemporary methods of
endometrial preparation for transfer of embryos derived from donor, any
potential negative effect of adenomyosis on the uterine environment is
undetectable. Therefore, adenomyosis does not impair the capability of the
uterus to sustain implantation of a human embryo.

Supported by: This work was supported by FIS00-0478 to A.P.

P-112

Systemic cytokine production in endometriosis patients: prospective
controlled study. M. A. Bedaiwy, T. Falcone, J. M. Goldberg, M. Attaran,
D. R. Nelson, R. K. Sharma. The Cleveland Clinic Foundation, Cleveland,
OH.

Objective: Since the introduction of IVF, new thoughts about the patho-
genesis of infertility related to endometriosis have been introduced. Preg-
nancy rates are lower in women with endometriosis, and there is growing
evidence that immunogenic perturbation at the systemic level may be
responsible for low implantation rates in these patients. The objective of this
study was to assess the endocrine milieu in patients with endometriosis on
the basis of measurement of several cytokines in their serum and compare
them to control group of tubal ligation/reanastmosis patients.

Design: Twenty-four patients with laparoscopically documented endo-
metriosis and 15 controls. Serum was collected at the time of laparoscopy
from both groups.

Materials/Methods: Serum (day of laparoscopy) was separated and stored
at�70°C. Interleukin (IL)-1�, IL-6, IL-12, IL-13 and TNF-� were analyzed
with the use of commercially available ELISA kits. Results were stratified
according to the stage of the disease and the phase of the menstrual cycle.

Results: Endometriosis resulted in a significant (P� 0.001) increase of
IL-6 (33.14� 29.87 pg/mL) release in the serum of patients compared to
controls (7.2� 2.8 pg/mL). TNF-� secretion in the serum of patients with
endometriosis was significantly elevated (39.12� 48.34 pg/mL) compared
to controls (1.51� 1.37 pg/mL) (P� 0.002). IL-1�, IL-12 and IL-13 levels
remained unchanged. All these systemic cytokine perturbations were stage
independent (early versus advanced stages). No significant alterations in the
cytokine levels were noticed throughout the menstrual cycle (follicular
versus luteal phases).

Conclusions: Endometriosis induced a dramatic increase in serum IL-6
and TNF-� levels compared with controls in natural cycles. Being strong
angiogenic factors, both IL-6 and TNF-� may play an essential role in the
disease progression. To our knowledge, this is the first report showing
significantly high serum levels of TNF-� in endometriosis patients. Beside
its angiogenicity, TNF-� is a cytotoxic factor. Its higher systemic levels
may provide an explanation to the two well-documented phenomena of
endometriosis: Low egg quality and low implantation rates. Our study
shows that the immunomodulation peculiar to endometriosis is not only
local but systemic as well. Our findings may help explain some of the
pathologic and the clinical changes associated with this disease.

Supported by: Research grant provided by Cleveland Clinic Foundation.

P-113

Increased expression of endoglin in the eutopic endometrium of women
with endometriosis. Y. Choi, S. Kim, H. Chae, K. Kim, C. Kim, B. Kang.
Coll of Medicine, Seoul National Univ, Seoul, South Korea; Coll of Med-
icine, Univ of Ulsan, Asan Medical Ctr, Seoul, South Korea.

Objective: To compare the angiogenic activities of endothelial cells in the
eutopic endometrium of women with and without endometriosis.

Design: Vessels with active angiogenesis were identified using the mono-
clonal antibody to endoglin. Setting: University Department of Obstetrics
and Gynecology.

Materials/Methods: Twenty women with histologically confirmed endo-
metriosis after laparotomy or laparoscopy were recruited. Women with
carcinoma in situ of uterine cervix, but no evidence of endometriosis (n�
20) served as control. Number of vessels stained with monoclonal antibody
to endoglin was identified.

Results: Including all menstrual phases, the mean number of vessels with
endoglin expression was significantly greater in those with endometriosis
compared with controls. In each menstrual phase, significant difference was
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observed only during the late secretory phase. Within the endometriosis
group, the mean numbers of vessels with endoglin expression in stages ¥°
and ¥� were not different from stages ¥2 and ¥3.

Conclusions: This study shows the expression of endoglin in the eutopic
endometrium of women with endometriosis is significantly increased and
the increase is observed only in the late secretory phase. It is suggested from
these findings that activation of angiogenesis in the eutopic endometrium
might be a key factor in the pathogenesis of endometriosis.

P-114

The effect of prolonged GnRH agonist (GnRHa) therapy on in vitro
fertilization-embryo transfer (IVF-ET) cycle outcome in endometriosis
(ENDO) patients: a multicenter randomized trial. E. S. Surrey, K. M.
Silverberg, M. W. Surrey, W. B. Schoolcraft. Colorado Ctr for Reproduc-
tive Medicine, Englewood, CO; Texas Fertility Ctr, Austin, TX; Reproduc-
tive Medicine and Surg Assoc, Beverly Hills, CA.

Objective: Evaluate the effect of a 3 month GnRHa course immediately
prior to IVF-ET in ENDO patients with the hypothesis that prolonged
suppressive therapy would improve cycle outcome.

Design: Prospective randomized trial in 3 tertiary care assisted reproduc-
tive technology programs.

Materials/Methods: Candidates for autologous IVF-ET with a primary
diagnosis of ENDO surgically confirmed within 48 months of cycle initia-
tion and without evidence of persistent endometrioma�2 cm were ran-
domized into 2 groups. Group I (23 patients) received monthly GnRHa
(Lupron Depot, TAP Pharm., Waukegan, IL) 3.75 mg IM� 3 followed
within 17 days by standard controlled ovarian hyperstimulation (COH)
including SC GnRHa. Group II (23 patients) received standard COH em-
ploying either mid-luteal phase GnRHa downregulation or microdose flare
regimes.Comparative COH response and IVF-ET cycle outcome were eval-
uated. Pregnancy (PR) and implantation (IR) rates were defined as sono-
graphically visualized cardiac activity/ET procedure. Data analysis: Stu-
dent’s group t-tests and Chi square analysis where appropriate.

Results: Preliminary results presented below are expressed as mean�
SEM unless otherwise indicated. ASRM ENDO scores were significantly
higher in Gr. I (31.5� 3.2) than in Gr. II (20.1� 2.9) (P� 0.05). There
were no significant differences between the groups with regards to age (I:
33.4� 0.7 vs. II: 33.3� 0.5 yrs.), COH dose (I: 42.2� 3.3 vs. II: 40.8�
2.3 ampules), COH duration (I: 10.0� 0.2 vs. II: 10.0 � 0.4 days),
fertilization (I: 63.2� 4.0% vs. II: 63.6� 4.7%), embryos transferred (I:
3.3 � 0.2 vs. II: 2.9� 0.2). Trends towards higher PR (I: 78.3% vs. II:
56.5%) and IR (I: 41.6% vs II:3 2.8%) in Gr. I did not reach statistical
significance.

Conclusions: The prolonged use of a GnRHa in ENDO patients prior to
IVF-ET had no deleterious effect on COH despite having been administered
to patients with more severe disease and may improve cycle outcome. Clear
delineation of an appropriate subset of ENDO patients who would derive a
clear benefit from this approach requires a larger sample size.

Supported by: Grant from TAP Pharmaceuticals, Waukegan, IL.

P-115

Bcl-2 expression and apoptosis in endometrium of women with and
without endometriosis. J. Ding, J. Shen, N. Rana, D. P. Braun, W. P.
Dmowski. Institute for the Study and Treatment of Endometriosis, Oak
Brook, IL; Rush Medical Coll, Chicago, IL.

Objective: We have reported previously that spontaneous apoptosis in the
uterine endometrium is reduced significantly in women with endometriosis
compared to controls. This decrease was observed mainly during the early-
proliferative and late-secretory phases. The present study investigated the
correlation between apoptosis and Bcl-2 expression in uterine endometrium
from women with and without endometriosis.

Design: Bcl-2 expression and apoptosis were measured in endometrial
samples obtained from women with and without endometriosis at different
phases of the menstrual cycle.

Materials/Methods: 52 paraffin blocks of uterine endometrium from
patients who underwent laparoscopy for suspected endometriosis were
retrieved from the pathology laboratory. Of these, 32 were positive and 20
were negative for endometriosis. Tissue sections were made for detection of

apoptosis and Bcl-2 expression by standard techniques. Apoptotic cells
were identified by the TdT-mediated dUTP-biotin nick end-labeling tech-
nique (TUNEL assay) and the level of apoptosis expressed as an apoptotic
index equivalent to the number of apoptotic cells per 10 mm2 area. Bcl-2
was detected using standard streptavidin-biotin peroxidase immunohisto-
chemistry and the level of expression in both basal and functional layers was
scored under a microscope. Correlation analysis between apoptotic index
and Bcl-2 expression was performed with the Microsoft Excel program.

Results: Bcl-2 expression is shown in Fig. 1. In women without endo-
metriosis, a low level of Bcl-2 expression was seen for endometrium in the
early-proliferative and late secretory phases. High levels of Bcl-2 expres-
sion were seen for endometrium in mid-, late-proliferative phases, and early
and mid-secretory phases. There was a significant negative correlation
between Bcl-2 expression and spontaneous apoptosis in endometrium from
controls (r� �0.473, P� 0.035). In women with endometriosis, Bcl-2
expression was high in all stages of proliferative phase endometrium but
was undetectable or barely detectable in early- and mid-secretory phase
endometrium. In late-secretory phase endometrium, Bcl-2 expression was
detectable in 5/6 samples but was highly variable. Furthermore, there was
no correlation between Bcl-2 expression and apoptosis (r� 0.129, P�
0.49) in endometrium from women with endometriosis.

Conclusions: These results suggest that the normal control of apoptosis in
uterine endometrium is disrupted in women with endometriosis.

P-116

Apoptosis and expression of Mcl-1, Bcl-2, and Bax in human endo-
metriotic tissues following gonadotropin releasing hormone analog
treatment. H. Chen, H. Au, T. Sheen, R. Wang, P. Yang, C. Tzeng. Ctr for
Reproductive Medicine, Dept of Obstetrics and Gynecology, Taipei Medi-
cal Univ Hosp, Taipei, Taiwan.

Objective: The gonadotropin-releasing hormone analog (GnRHa), leuplin
depot, has been widely used in the treatment of endometriosis. The action
of GnRHa on endometriosis has been proven to result in down regulation of
pituitary GnRH secretion, but also has a direct effect on endometriotic
tissues. In this study, apoptosis and the expression of Mcl-1, Bcl-2, and Bax
were examined in normal endometrium and endometriotic tissues both
before and after GnRH analog (GnRHa) -treatment.

Design: prospective control study in a laboratory of a university hospital.
Materials/Methods: Women who were undergoing either diagnostic lapa-

roscopy for endometriosis, infertility, or tubal ligation were included in this
study. Twenty normal endometrial samples during the menstrual cycle and
10 chocolate cyst samples with endometriosis before or after GnRHa
(leuprolide)-treatment were collected, formalin-fixed, and paraffin-embed-
ded. Apoptotic cells were detected using the terminal dUTP nick-end
labeling (TUNEL) assay for DNA fragmentation; Mcl-1, Bcl-2, and Bax
protein expression were demonstrated with immunohistochemical technique.

Results: Apoptotic cells were rare in the ectopic endometrium (chocolate
cyst wall) of women with endometriosis (8.2%). In contrast, women with
endometriosis showed significantly increasing numbers of apoptotic cells
after GnRHa treatment (57.8%; P� 0.05). The anti-apoptotic protein,
Mcl-1, was positive in all tissues from cases in the early secretory phase
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(Fig. 1) and endometriotic tissues before GnRHa-treatment, whereas it was
negative in almost all endometrial tissues from cases in the proliferative
phase and the chocolate cyst samples after GnRHa-treatment. The immu-
noreactivity of Bcl-2 was also undetectable in the chocolate cyst after
GnRHa treatment. The expression of pro-apoptotic protein (Bax) was in-
creased in chocolate cyst after GnRHa-treatment.

Conclusions: The percentage of apoptotic cells in ectopic endometrial
tissues was increased following GnRHa treatment, indicated that GnRHa
might induce cell apoptosis in the endometriotic tissues. The expression of
Mcl-1 was increased in endometrium during the secretory phase, while the
expression of other anti-apoptotic protein, Bcl-2, was reduced, suggesting
that Mcl-1 may play an important role in the menstruation different from
that of Bcl-2. In addition, Mcl-1 and Bcl-2 was reduced and the Bax was
up-regulated in the chocolate cyst following GnRHa treatment. These
results suggested that these proteins might be involved in the GnRHa-
induced cell apoptosis in the endometriotic tissues. Elucidation of the role
of apoptosis and Bcl-2 family in the tissue-specific regulation of apoptosis
could facilitate an understanding of normal physiology and allow the
development of new therapeutic approaches for endometriosis.

Supported by: A grant from National Science Council (NSC89-2314-B-
038-031), Taiwan.

P-117

Effects of previous ovarian surgery for endometriosis on the outcome of
in vitro fertilization. S. Geber, D. P. Ferreira, L. V. Prates, L. Sales, M. A.
Sampaio. ORIGEN—Ctr for Reproductive Medicine—Brazil, Belo Hori-
zonte, Brazil.

Objective: To evaluate the effects of previous ovarian surgery for endo-
metriosis on the follicular response to ovulation induction and pregnancy
rates in an in vitro fertilization treatment.

Design: Retrospective study.
Materials/Methods: We compared outcome of 74 women with a history

of previous ovarian surgery for endometriosis and 77 age-matched women
without previous ovarian surgery, submitted to IVF for infertility treatment.
Outcome measures included number of HMG/FSH ampoules required,
number of day required for ovulation induction, number of follicles, number
of oocytes, fertilization rate and pregnancy rate.

Results: In the group of patients with�35 years old (n� 45) and
previous surgery we observed a statistically significant decrease in the
number of retrieved oocytes (p� 0.05). The other outcome measurements
were not different. Patients with�35 years old (n� 29) and previous
surgery needed more ampoules for induction (p� 0.02), responded with
fewer follicles (p � 0.001) and fewer oocytes retrieved (p� 0.001).
Pregnancy rate was also lower although not significant (34.4% study group
and 48.3% control group).

Conclusions: Our results demonstrate a decrease in the ovarian response
in IVF cycles in patients with previous ovarian surgery for endometriosis
especially for patients�35 years old. However we found no decrease in the
pregnancy rates.

P-118

Association of estrogen receptor gene polymorphism with endometrio-
sis. Y. Choi, Y. Lim, S. Ku, S. Park, J. Kim, S. Moon. Coll of Medicine,
Seoul National Univ, Seoul, South Korea; Coll of Medicine, Catholic Univ,
Seoul, South Korea.

Objective: To explore the association of the estrogen receptor gene
polymorphism with endometriosis.

Design: Case-control study.
Materials/Methods: Seventy-seven women with surgically and histolog-

ically diagnosed endometriosis of stages I–IV were recruited. And 67
patients with no evidence of endometriosis by laparoscopy or laparotomy
served as control. Genomic deoxyribonucleic acid was extracted from blood
and analyzed for restriction fragment length polymorphism with the restric-
tion endonucleases PvuII and XbaI for estrogen receptor.

Results: There was a statistically significant difference between the
patients and the controls in the frequency of the positive Pvu II polymor-
phism (0.62 vs. 0.50, p� 0.05). However, no significant difference was
observed between the patients and the controls in the frequency of the
positive XbaI polymorphism (0.82 vs. 0.78).

Conclusions: These results suggest that the PvuII polymorphism of the
estrogen receptor gene is associated with the risk for endometriosis.

MALE REPRODUCTION AND UROLOGY

P-119

Leukocytospermia is associated with poor semen quality, oxidative
stress and increased DNA damage. R. A. Saleh, J. G. Alvarez, E. A.
Nada, M. H. El-Tonsy, D. P. Evenson, A. Agarwal. The Cleveland Clinic
Foundation, Cleveland, OH; Beth Israel Deaconess Medical Ctr, Harvard
Medical Sch, Boston, MA; Dept of Dermatology and Venereology, Sohag
Faculty of Medicine, Sohag, Egypt; al-Minya Faculty of Medicine, al-
Minya, Egypt; South Dakota State Univ, Brookings, SD.

Objective: The incidence of leukocytospermia ranges from 10% to 20%
among infertile men. However, the role of leukocytospermia in the patho-
genesis of male infertility remains highly controversial. Our study evaluated
the relationship between leukocytospermia and standard semen parameters,
levels of seminal reactive oxygen species (ROS), and the extent of sperm
nuclear DNA damage.

Design: Prospective study examining the relationship between leukocy-
tospermia and semen quality.

Materials/Methods: Semen specimens from 48 men attending the male
infertility clinic were examined according to the World Health Organization
(WHO) criteria. Patients were classified into two groups, leukocytospermic
(1 � 106 leukocytes/mL) (n� 16) and non-leukocytospermic (�1 � 106

leukocytes/mL) (n� 32). A group of normal donors (n� 13) served as a
control. ROS production was determined by the chemiluminescence assay
in the washed cell suspension (containing both sperm and leukocytes).
Results were expressed as�106 counted photons per minute (cpm)/20�
106 sperm/mL. Sperm nuclear DNA damage was assessed by sperm chro-
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matin structure assay (SCSA) to determine the percentage of cells outside
the main population (COMP�t) with abnormal chromatin structure.

Results: Leukocytospermia was associated with an abnormality in one or
more of the standard semen parameters in 93% (15/16) of cases. Sperm
motility (mean � SD) was significantly lower in the leukocytospermic
group (37.9� 15.2) compared to the non-leukocytospermic group (47.7�
15.3%; P� 0.04) and the donor group (66.6� 10%; P� 0.001). Patients
with leukocytospermia had poor sperm morphology (16.9� 9.1%) com-
pared to the donor group (36.7� 6.1%; P� 0.0003). Abnormal sperm
morphology was observed in 88% of leukocytospermic samples versus 47%
of non-leukocytospermic samples. ROS levels [median (25%, 75% inter-
quartile range)] were significantly higher in the leukocytospermic group
[177.9 (31.5, 430.1)], compared to the non-leukocytospermic group [2.7
(0.5, 12.2)] (P� 0.0001) and the donor group [0.4 (0.1, 2.5)] (P� 0.0001).
Significantly higher levels of %COMP�t (mean� SD) were observed in the
leukocytospermic group (28.8� 9.3) versus non-leukocytospermic group
(22.6 � 10.8; P � 0.02), and the donors (15.8� 6.8; P � 0.002). A
COMP�t value of �27% was seen in 62% of leukocytospermic samples
compared to 25% in non-leukocytospermic samples. A significant negative
correlation was seen between leukocyte concentration in semen and sperm
motility (r � 0.31, P� 0.01) and sperm morphology (r� 0.28, P� 0.03).
Leukocytospermia was positively correlated with high ROS levels (r� 0.7,
P �0.0001) and %COMP�t values (r� 0.32, P� 0.01).

Conclusions: Our results show a strong correlation between leukocyto-
spermia and poor semen quality, oxidative stress and increased sperm
nuclear DNA damage. COMP�t values� 27% have been recently reported
to be an indicator of negative pregnancy outcome in assisted reproduction.
Therefore, infertile men with leukocytospermia should be counseled con-
cerning the potential negative effects of increased sperm DNA damage in
their pregnancy outcome.

Supported by: Research was supported by the Cleveland Clinic Founda-
tion.

P-120

Testicular volume and hormone levels in varicocele patients (fertile and
infertile) and fertile controls without varicoceles. F. F. Pasqualotto, J.
Hallak, L. M. Rossi-Ferragut, A. M. Lucon, P. M. Go´es, S. Arap. Univ of
São Paulo Medical Sch, Sa˜o Paulo, Brazil; Fertility Ctr for Human Repro-
duction, Sa˜o Paulo, Brazil.

Objective: Testicular alterations associated with the varicocele are well
documented. Also, altered testicular steroidogenesis as a mechanism by
which the varicocele exerts its deleterious effects on spermatogenesis re-
mains not clear. We evaluated the levels of luteinizing hormone (LH),
follicle-stimulating hormone (FSH), total testosterone, and testicular vol-
ume in fertile and infertile men with varicoceles, and fertile controls without
varicoceles.

Design: Prospective study.
Materials/Methods: The records of 27 infertile patients with varicocele

and 70 controls with and without varicoceles were assessed from January
1999 to November 2000. In all patients serum hormone levels as well as
testicular volume assessed with calipers were evaluated. Patient’s were
divided into three groups: group A (fertile men with varicocele; n� 21),
group B (infertile men with varicocele; n� 27), and group C (fertile men
without varicoceles; n� 49).

Results: No differences were seen in the mean age and testosterone levels
across the three groups (P� 0.05). FSH levels were significantly higher in
group B (7.8� 7.6) compared to groups A (2.95� 1.38) and C (3.43� 2)
(P � 0.05). Also LH levels were higher in group B (6.8� 5.4) compared
to patients in groups A (3.2� 1.9) and C (3.4� 1.74) (P� 0.05). The right
testicle was smaller in group B (18.9� 9) compared to group A (24.4�
8.6) and C (25.6� 8.5) (P� 0.05). Also, the left testicle was smaller in
group B (16.6� 8.9) compared to groups A (21.� 7.8) and C (23.4� 8.3)
(P � 0.05).

Conclusions: Infertile patients with varicocele have higher levels of FSH
and LH and smaller testes compared to controls with and without varico-
celes.

Supported by: Grant from the University of São Paulo Medical School.

P-121

Pre-ART strict sperm morphology assessment and IVF and ICSI out-
comes. T. G. Schuster, G. D. Smith, G. M. Christman, Y. R. Smith, D. I.
Lebovic, D. A. Ohl. Univ of Michigan, Ann Arbor, MI.

Objective: To assess if pre-procedure strict morphology assessment is
predictive of in-vitro fertilization (IVF) and intracytoplasmic sperm injec-
tion (ICSI) outcome.

Design: Retrospective review of semen analyses, fertilization rates, em-
bryo quality and pregnancy outcomes in conventional IVF and ICSI.

Materials/Methods: During preparation for assisted reproductive technol-
ogy (ART), the male partner’s semen was evaluated using the strict mor-
phology (SM) system of Kruger. Standard IVF protocol with superovulation
and ultrasound-guided retrieval of oocytes was used in female partners.
Approximately 4–6 hours after retrieval, oocytes were incubated with
100,000 sperm/ml or directly injected with isolated sperm with ICSI.
Oocytes were examined the next day for evidence of fertilization and
followed until transfer at 72 hours post-oocyte collection. Embryos were
graded for blastomere number and given a score of A–D based on degree of
fragmentation and blastomere irregularities. The best quality embryos (usu-
ally 3) were transferred on day 3 of incubation. Pre-ART SM values were
compared to rates of fertilization using simple regression. Morphology
values were compared between nominal groups based on embryo quality,
pregnancy, and miscarriage with unpaired t-tests.

Results: Seventy-two cases of conventional IVF and 41 cases of ICSI
were analyzed. Average number of oocytes inseminated was 12 with a
fertilization rate of 82%. Average number of embryos transferred was 3
(range 0–6). Thirty-five patients had positive pregnancy tests (31%) of
which 24 had live births (21%). Semen analyses for the ICSI group had
lower sperm motility (32� 16% vs. 50� 11%, p� 0.0001), lower total
motile sperm count (69� 103 vs. 216� 235 million, p� 0.007), and lower
normal morphology (8.4� 6.1% vs. 12.2� 5.6%, p� 0.001) than the IVF
group. There was no correlation between pre-ART SM values and any
parameter measured, in either the IVF or ICSI groups. Specifically, SM had
no effect on oocyte fertilization rate, grade of embryo development, preg-
nancy rate, or miscarriage rate (p 0.05 for all parameters). The results were
not different in the IVF and ICSI subgroups.

Conclusions: While selection bias of poorer sperm specimens for ICSI
may be present, pre-operative SM assessment, within our treatment groups,
did not predict fertilization rates, embryo development, or pregnancy out-
come for either IVF or ICSI.

Supported by: Internal funding.

P-122

Antisperm antibodies in spinal cord injury patients. R. L. Pagani, D. M.
Nudell, D. J. Cozzolino, D. J. Lamb, L. I. Lipshultz. Baylor Coll of
Medicine, Houston, TX.

Objective: Several etiologies for decreased semen quality in spinal cord
injury (SCI) patients have been proposed. Among them, some studies have
shown increased levels of antisperm antibodies (ASA) in this patient pop-
ulation. We compared the incidence of ASA in the seminal fluid from a
large group of SCI patients to that from men with unexplained infertility and
to normal sperm donors.

Design: A retrospective clinical study of spinal cord injury patients tested
for antisperm antibodies.

Materials/Methods: 86 SCI patients, 100 infertile patients (excluding
those following vasectomy reversal or known infection) and 14 sperm
donors were tested. Seminal fluid ASA were detected using Immunobead
Assay. The test was considered positive when greater than 20% of the
motile sperm present were bound to immunoglobulins.

Results: Only 3 out of 86 (3.4%) SCI patients were positive for ASA in
their seminal fluid. In the infertile population, 6% had ASA while, as
expected, the sperm donors were all negative for ASA.

Conclusions: The etiology of poor semen quality in SCI patients remains
unclear and may be multifactorial. We have recently shown, for example,
that SCI patients have a significant reduction in sperm penetrating ability.
Although some SCI patients in this study demonstrated ASA, there ap-
peared to be no difference when compared to patients with unexplained
infertility.

Supported by: Supported in part by NIH HD30155 to LIL and DJL.
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P-123

Quantification of human telomerase reverse transcriptase mRNA ex-
pression in testicular tissue of infertile patients. M. Schrader, M. Mu¨ller,
R. Heicappell, B. Straub, K. Miller. Urology, Berlin, Germany.

Objective: Telomerase is a ribonucleoprotein detectable in germ, stem
and tumor cells. In male germ cells, it plays an essential role in transmitting
full-length chromosomes to progeny, which is a prerequisite for male
fertility. In our recent study, human telomerase reverse transcriptase
(hTERT), a major component of the enzyme, was identified in testicular
tissue as a highly specific marker of gametogenesis. The aim of this study
was to determine whether quantification of hTERT mRNA expression can
differentiate between various gametogenic disorders and thus predict the
presence of haploid germ cells in testicular biopsies.

Design: hTERT mRNA expression was quantified in 59 cryopreserved
testicular tissue specimens by fluorescence real-time RT-PCR in a Light-
Cycler�. The level of porphobilinogen deaminase (PBGD) mRNA in the
tissue specimens was concomitantly determined as a reference for relative
quantification. This was paralleled by conventional histological workup and
wet preparation and, in selected cases, semithin sectioning preparation.

Materials/Methods: Eighteen testicular biopsies were taken from patients
with Sertoli-cell-only syndrome (SCOS), 19 from patients with maturation
arrest (MA) (Johnsen Score 3-5) and 22 from patients who had obstructive
azoospermia with normal spermiogenesis (OA) (Johnsen Score 6–10).

Results: There were 130 (�23.8 standard deviation) mean hTERT
mRNA copies normalized to 1000 copies of PBGD mRNA in tissue spec-
imens with full spermatogenesis and 73 (�19.3) in those with MA, while
only minimal hTERT expression (1.5 (�0.5) was detectable in SCOS
specimens. hTERT mRNA expression was 89 (�12) in 5 SCOS specimens
with focal islands of full spermatogenesis and 42 (�17) in 4 specimens with
focal islands of spermatogenesis with maturation arrest.

Conclusions: Our investigations show that the level of hTERT mRNA
expression in testicular biopsies is correlated to specific stages of gameto-
genesis. Quantification of hTERT mRNA by fluorescence real-time RT-
PCR is thus a highly sensitive and highly specific new technique that
enables a new molecular-diagnostic subclassification of gametogenic disor-
ders. It also opens up interesting perspectives in the assessment of testicular
biopsies, particularly for detecting focal spermatogenesis in Sertoli-cell-
only specimens.

Supported by: University funding.

P-124

Alterations in mitochondrial membrane potential (��) and oxidative
stress in men with male infertility. X. Wang, R. K. Sharma, V. George,
T. Falcone, A. J. Thomas, A. Agarwal. The Cleveland Clinic Foundation,
Cleveland, OH.

Objective: Oxidative stress due to excessive production of reactive oxy-
gen species (ROS) is known to impair male fertility. Sperm mitochondria
possess a distinct genome (mtDNA) which is more susceptible to ROS-
induced damage than nuclear DNA. Fragmentation of genomic DNA is one
of the hallmarks of apoptosis. Functional integrity of sperm mitochondria is
indicative of apoptosis. Alterations in mitochondrial membrane potential
(��) may occur during early stages of apoptosis. The ability to discriminate
between mitochondria exhibiting high membrane potential from those hav-
ing low �� provides a rigorous estimate to metabolic function. The purpose
of this study was to determine the effect of ROS on mitochondrial mem-
brane potential and to evaluate its correlation with conventional semen
parameter.

Design: Controlled prospective study.
Materials/Methods: Semen specimens were obtained from infertile men

(n � 19) and normal healthy donors (n� 5) after 2 to 3 days of sexual
abstinence. Each sample was divided into three aliquots after liquefaction at
37°C. Semen analysis was performed as per World Health Organization
criteria. Levels of ROS were measured by chemiluminescence assay and
expressed as�106 counted photons per minute (cpm) using luminol as the
probe. We used the carbocyanines dye DIOC6 (3,3�-dihexyloxacarbocya-
nine iodide) for detecting changes in the membrane potential. As DIOC6 has
a signal wavelength emission, a high�� was attributed to cells with a high
fluorescence signal. Spermatozoa (0.5� 106 ml) were incubated with
DIOC6 (0.1 nM) at 37°C for 5 minutes.�� was measured using flow
cytometry and 10,000 cells were analyzed per sample.

Results: ROS levels in patients with abnormal semen parameters were
significantly higher than in donors (6.95� 19.5 vs. 0.10� 0.09; p� 0.05).
Significantly lower levels of�� were seen in patients with abnormal semen
parameter compared to donors (155.8� 767.7 vs. 3391.4� 1987.1; p�
0.02).�� was significantly correlated with sperm concentration (r� 0.59,
p � 0.003) and inversely correlated with the amount of ROS produced (r�
�0.42, p� 0.004).

Conclusions: Sperm damage due to high ROS production in infertile men
is associated with decreases in�� and may be one of the early events of
apoptosis, if not a cause of apoptosis. ROS mediated mitochondrial damage
may play a central role in spermatozoal DNA damage.

Supported by: A grant from the Cleveland Clinic Foundation.

P-125

Spermatogenic recovery after discrete periods of unusual gonadotoxin
exposure. S. Cayan, P. J. Turek. Univ of CA, San Francisco, San Fran-
cisco, CA.

Objective: Environmental and exogenous gonadotoxin exposures can
detrimentally affect male reproductive function. The aim of the study was to
demonstrate the detrimental effect of various kinds of exposures on sper-
matogenesis, and to document spermatogenic recovery after removal of the
exposure in a cohort of infertile men.

Design: Retrospective study of patients with significant histories of
gonadotoxin exposure who presented for infertility care.

Materials/Methods: Gonadotoxin exposures included anabolic steroid use
(testosterone and dihydroepiandrosterone sulfate) in 2 men, chronic hot tub
use (n� 2), systemic fever illness (spinal abscess, chicken pox) in 2 men,
the treatment of trigeminal neuropathy with carbamazepine (n� 1), the
treatment of chronic back pain with gamma-aminobutyric acid (GABA-B)
agonist (n� 1). A physical examination, a formal semen analysis, and
serum hormonal evaluation were performed at the time of presentation for
infertility and the semen analysis repeated after discontinuation of the
exposure. No patient underwent adjuvant treatment for infertility. Spermat-
ogenic recovery was monitored by following total motile sperm counts
(TMC) and pregnancies.

Results: At the time of gonadotoxin exposure, 5 patients were azoosper-
mic, and 3 were severely oligospermic. After recover from exposures,
spontaneous pregnancies were achieved in 4 of 8 couples (50%). The
remaining 4 couples entered into assisted reproductive techniques because
of low TMC or decreased female ovarian reserve. Clinical details from these
male patients are given below.

Case Exposure
Age
(yrs)

Infertility
(yrs)

TMC
at the

present
(million)

TMC
after the
exposure
(million)

Spontaneous
pregnancy

Female
age (yrs)

1 Carbamazepine 34 1.5 0.3 11.9 No 40
2 GABA-B agonist 39 1.5 0 11.2 No 43
3 Anabolic steroid 52 2 0 ? Yes 35
4 Spinal abscess 52 3 0 74.4 No 35
5 Chicken pox 32 0.5 7.5 80.3 No 40
6 Hot tub 40 5 ? ? Yes 32
7 Anabolic steroid 39 1.5 0 9.9 Yes 30
8 Hot tub 42 8 0 27.2 Yes 41

Conclusions: This data confirm the discrete exposure to drugs and other
environmental gonadotoxins can have real and profound effects on sper-
matogenesis. It emphasizes that a careful physical examination and a good
medical history are important in the evaluation of male infertility. Finally,
spontaneous pregnancies are commonly observed after simply discontinuing
exposure to gonadotoxins.

P-126

Mitochondrial transmembrane potential and plasma membrane trans-
location of phosphatidylserine (PS) as early apoptosis markers: analysis
of fractionated human spermatozoa. G. Barroso, A. Kably, E. Carballo,
S. Karchmer, E. Castelazo, S. C. Oehninger. Ctr Especializado para la
Atencion de la Mujer, Hosp Angeles de las Lomas, Mexico City, Mexico;
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The Jones Institute for Reproductive Medicine, Eastern Virginia Medical
Sch, Norfolk, VA.

Objective: To detect and quantify early stages of apoptosis at the plasma
and mitochondrial membrane levels in separated fractions of high and low
sperm motility.

Design: Prospective, ongoing study.
Materials/Methods: Semen samples from donor subjects (n� 10) were

subjected to processing by gradient centrifugation (Percoll™). The high
(90% layer, HMF) and low motility (40% layer. LMF) sperm fractions were
evaluated. Sperm concentration, motility (%) and (%) morphology (strict
criteria) were analyzed. Changes in mitochondrial transmembrane potential,
which typically occur during early apoptosis, were detected using the
Apoalert™ mitochondrial membrane sensor kit (MM). Plasma membrane
PS translocation was monitored using annexin V (AnV) binding with the
simultaneous application of propidium iodide to identify live cells/necrosis.
Apoptosis was detected and quantified (as % spermatozoa) in single sperm
cells using indirect immunofluorescence.

Results: The early apoptosis was significantly correlated in LMF when
AnV and MM were analyzed (r� 0.68), (p� 0.05).

Early apoptosis outcome in fractionated human spermatozoa.

Motility Necrosis Live, AnV MM

HMF (90%) 88.2� 3.1 10.1� 5.4 8.0� 5.2 10.5� 5.0
LMF (45%) 6.2� 2.1 27.5� 9.5 12.1� 7.1 29.0� 9.7
P-value 0.005 0.0006 0.02 0.0002

Conclusions: These preliminary data show that early apoptosis changes of
plasma and mitochondrial membranes are present in ejaculated human
spermatozoa. The highly motile sperm fractions have significantly lower
number of spermatozoa with early signs of apoptosis as well as necrosis
when compared to the low motility sperm fractions. We postulate that sperm
from infertile men may have increased levels of such apoptotic markers. The
identification and separation of non-apoptotic cells could be of significance
when preparing spermatozoa to be used in assisted reproductive technolo-
gies.

Supported by: Serono de Mexico.

P-127

Absence of microalterations in the DAZ gene in fertile and infertile
males. W. Kuepker, K. Diedrich, W. Schulze, K. Kruse, O. Hiort. Dept of
Obstetrics and Gynecology, Medical Univ Luebeck, Luebeck, Germany;
Dept of Andrology, Univ Hamburg, Hamburg, Germany; Dept of Pediatrics,
Medical Univ Luebeck, Luebeck, Germany.

Objective: Deletions within the DAZ gene locus on the long arm of the
Y-chromosome are associated with azoo- and severe oligozoospermia in a
subset of infertile males. Objective of this study was to determine the
possibility of microalterations within frequently deleted sequence tags such
as SY277, SY279 and SY283 by screening the DNA of fertile and infertile
males for point mutations.

Design: Clinical and molecular studies.
Materials/Methods: Genomic DNA from 60 normal fertile males and 80

males with non-obstructive azoospermia with different patterns of spermat-
ogenesis were investigated. None of these men displayed with chromosomal
abnormalities or Y-deletions. The markers of sequence tagged sites (STS)
were amplified by PCR and their nucleotide sequence determined in normal
controls using an automated sequencer (ALF Pharmacia). For analysis of
the patient group, we employed single strand conformation analysis (SSCA)
of the amplified DNA samples as described before.

Results: Sequences of SY277 and 283 contained part of the published
cDNA-sequence of DAZ. The first three exons and introns of DAZ were
identified. In all normal controls and infertile males amplification of the
STS-products was achieved. However, on SSCA no sequence alterations
were encountered.

Conclusions: The investigated sequences of DAZ are highly conserved
without naturally occurring variations. DAZ embodies more than three
exons. In males with non-obstructive azoospermia microalterations within
SY277 and 283 sequences are rare. Further investigations of the remaining

exons of DAZ may unveil its importance as a genetic determinant of male
infertility.

Supported by: Forschungsförderung der Medizinischen Universität Luebeck.

P-128

The effect of testosterone male contraception upon intratesticular tes-
tosterone concentration in the human testis. J. P. Jarow, W. Bremner, H.
Chen, B. Zirkin. Johns Hopkins Univ Sch of Medicine, Baltimore, MD;
Univ of Washington, Seattle, WA; Johns Hopkins Univ Sch of Hygiene and
Public Health, Baltimore, MD.

Objective: The development of a male contraceptive agent, the “male
pill”, has been thwarted by a lack of efficacy that has been achieved in the
female partner. Testosterone administration causes feedback inhibition of
gonadotropin secretion resulting in a diminution of testicular function.
Although, virtual azoospermia is achieved in the vast majority but not all of
the men treated with hormonal contraception. In previous studies we have
shown that the intratesticular testosterone concentration of the human testis
is approximately 500 ng/ml, which is roughly 100-fold higher than serum
levels. It is thought that testosterone contraception reduces intratesticular
testosterone concentration to a level that is inadequate to support spermat-
ogenesis. The purpose of this study is to measure intratesticular testosterone
in a group of men receiving hormonal contraception in order to determine
whether intratesticular testosterone levels are reduced and whether these
concentrations correlate with the resultant sperm counts.

Design: Prospective, university based.
Materials/Methods: Percutaneous testicular aspiration was performed

upon a group of nine men receiving hormonal contraception using a com-
bination of testosterone 100 mg IM every week and levonorgestrel 50�g po
every day. The aspirations were performed once each volunteer had reached
his nadir sperm count. Nadir sperm count is based upon a lack of change in
three consecutive monthly semen analyses. Serum samples were obtained
simultaneous to the testicular aspiration and testicular volume was measured
with an orchidometer. Testosterone concentration was measured in both the
serum and testicular samples using a standard radioimmunoassay.

Results: The average testicular volume for the nine men was 21� 7 ml.
The sperm counts of the nine men ranged from absolute azoospermia to 8.9
million with a mean of 2.1� 3.5 million per ejaculate. The mean intrates-
ticular testosterone concentration was 26.7� 21.9 ng/ml (range; 8 to 75
ng/ml). In contrast, the mean serum testosterone concentration was 6.6�
2.1 ng/ml. We did not observe a correlation between sperm count and
intratesticular testosterone concentration in this group of volunteers.

Conclusions: As was previously seen in a rat model, hormonal contra-
ception significantly reduces intratesticular testosterone concentration. Yet,
concentrations within the testis remain higher than serum. As yet, we do not
know how much testosterone is required to maintain spermatogenesis in
man, or the extent to which reduced intratesticular testosterone might play
a role in male infertility. The methods described herein will allow us to
address these issues.

Supported by: Supported by U54 HD36209 from NICHD.

P-129

ZNF214: A candidate gene for impaired spermatogenesis. J. Gianotten,
F. van der Veen, M. Alders, M. N. Leschot, M. Mannens, M. Hoffer. Acad
Medical Ctr, Ctr for Reproductive Medicine, Amsterdam, Netherlands;
Acad Medical Ctr, Dept of Clin Genetics, Amsterdam, Netherlands.

Objective: The aim of this study was to investigate whether the ZNF214
gene is a candidate gene in male factor subfertility due to impaired sper-
matogenesis.

Design: Case-control association-study and mutation-analysis.
Materials/Methods: DNA was collected from 77 men of infertile couples

with idiopathic oligo- or azoospermia defined as a total sperm count of less
than 20� 106 in at least two semen analyses. 65 men with a total sperm
count over 40� 106 with a propulsive motility and normal morphology of
at least 40%, in two consecutive semen analyses were included as controls.
The patients were subdivided in two groups based on the presence or
absence of cryptorchidism in their medical history. An association study
was performed using 6 Single Nucleotide Polymorphism’s (SNP’s) in the
ZNF 214 gene. Haplotypes were constructed on the basis of the individual
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genotype scores. Subsequently this gene was screened for mutations by
SSCP analysis in both patient groups.

Results: In the patient group with a medical history of cryptorchidism, a
significantly different allele frequency was found for the 197 A3G (p �
0.02) and the 383 T3G (p � 0.04) variant in the ZNF214 gene. In the
patient group without cryptorchidism no significant differences were found.
The six SNP’s observed segregate as 6 haplotypes in the total population. In
both subgroups of patients there was a difference in haplotype frequencies
when compared to the control group. Subsequently all coding and flanking
intron sequences of ZNF214 were screened for the presence of mutations by
SSCP analysis. In three patients three new mutations were identified, all
resulting in an amino acid change. These mutations were not present among
the controls. In two of the patients DNA of the parents was available and in
both cases the mutation was inherited from the mother. All three patients
were phenotypically normal, especially no BWS symptoms were present.
They all were primary subfertile for at least three years. Semen analysis
revealed severe oligozoospermia. Only one patient carrying a mutation had
a medical history of cryptorchidism.

Conclusions: ZNF 214 is associated with impaired spermatogenesis in
patients with cryptorchidism in their medical history. We have identified
three new mutations in three patients with impaired spermatogenesis. Fur-
ther research is necessary to explain the functional role of the ZNF 214 gene
in spermatogenesis.

Supported by: Center for Reproductive Medicine. Academic Medical
Center. Dept. Obstetrics and Gynecology. Meibergdreef 9. 1105AZ Amster-
dam. The Netherlands.

P-130

Increased potential for high reactive oxygen species generation in pure
sperm from leukocytospermic patients. R. A. Saleh, R. K. Sharma, E.
Kandirali, E. A. Nada, A. J. Thomas, A. Agarwal. The Cleveland Clinic
Foundation, Cleveland, OH; Dept of Dermatology and Venereology, Sohag
Faculty of Medicine, Sohag, Egypt.

Objective: Phorbol 12-myristate 13-acetate (PMA) is the most powerful
stimulant of cellular generation of reactive oxygen species (ROS). En-
hanced PMA response has been correlated with poor semen quality, reduced
sperm fertilizing potential and male infertility. The objective of this study
was to investigate PMA response in pure sperm (free of leukocyte contam-
ination) obtained from leukocytospermic patients.

Design: A prospective clinical study in a male infertility clinic.
Materials/Methods: Semen samples from 48 patients were examined

according to the WHO criteria. Patients were classified into 2 groups,
leukocytospermic (n� 16) and non-leukocytospermia (n� 32). Samples
from normal donors (n� 13) were used as controls. Leukocytes were
removed from the sperm suspensions using Dynabeads coated with anti
CD45 antibodies and the lack of residual leukocyte contamination was
confirmed by the formyl methionyl leucyl phenylalanine (FMLP) provoca-
tion test. Basal levels of ROS were determined in pure sperm suspensions
and PMA provocation test was used to assess the residual capacity of sperm
cells for ROS production. The results were expressed as�106 counted
photons per minute (cpm)/20� 106 sperm/mL.

Results: ROS levels [median (interquartile range 25% and 75%)] were
significantly higher in the leukocytospermic group [3.2 (0.65, 6.8)] com-
pared to the non-leukocytospermic group [0.31 (0.09, 1.2)] (P� 0.002), and
donors [0.06 (0.01, 0.2)] (P� 0.001). Complete removal of leukocytes was
confirmed by negative FMLP response. PMA-induced ROS generation was
significantly higher in pure sperm from leukocytospermic samples [9.2 (2,
373.7)] compared to the non-leukocytospermic samples [0.94 (0.3, 2)] (P�
0.0003), and the donors [0.1 (0.03, 0.1)] (P� 0.0002). A significant positive
correlation was observed between PMA-induced ROS in pure sperm and
seminal leukocytic counts (r� 0.56, P� 0.0001), while PMA-induced ROS
in pure sperm was negatively correlated with sperm concentration (r� 0.65,
P� 0.0001), sperm motility (r� 0.44, P� 0.0003), and WHO morphology
(r � 0.47, P� 0.0001).

Conclusions: Our study demonstrates a strong correlation between leu-
kocytospermia and enhanced sperm-derived PMA response. Increased re-
sidual capacity for ROS production in sperm from leukocytospermic sam-
ples reflects the poor quality of these sperm. Effective medical treatments to
control leukocytospermia in these patients may result in improvement of
their sperm quality.

Supported by: The Cleveland Clinic Foundation.

P-131

Spontaneous live births in couples discontinuing ICSI treatment: a
follow-up of five years. K. Osmanagaoglu, H. Tournaye, E. Kolibianakis,
M. Camus, A. Van Steirteghem, P. Devroey. Dutch-speaking Brussels Free
Univ Hosp, Brussels, Belgium.

Objective: To analyze the cumulative live birth rates in spontaneous
pregnancies occurring after the abandonment of ICSI treatment by couples
with an extreme oligo-asthenoteratozoospermia.

Design: Retrospective study.
Materials/Methods: We selected retrospectively 200 Belgian residents in

whom the female partner was younger than 37 years. They had undergone
430 ICSI cycles for long-standing severe male infertility or fertilization
failure after conventional IVF and had discontinued their treatment. The
rank of trial ranged from 1 to 8 per couple with a maximum of 8 cycles per
couple. The mean age of the patients at the time of the last oocyte pick-up
that they had undergone was 31.0� sd (3.9) years. All patients had had their
first ICSI cycle between July 1992 and December 1993. In all cycles fresh
ejaculated sperm was used. At the end of 1997 all patients were contacted
by phone and information on the occurrence of spontaneous pregnancies
was requested. The mean time period between the last ICSI and the
follow-up was 47.7� sd (12.1) months. Outcome measures were any
delivery after 25 weeks, in relation to age of female partner and sperm
quality of male partner. Sperm quality was expressed as total normal motile
count [TNMC � volume (ml) � concentration (106/ml) � percentage
progressive motility (a	 b)/100 � percentage normal morphology/100].
Sperm morphology was assessed according to Krugers strict criteria. Pa-
tients were divided into 3 subgroups according to TNMC.

Results: We recorded 23 deliveries (11.5%). The mean age at the time of
delivery was 32.7� sd (3.0) years. There was only one spontaneous
pregnancy in a patient older than 34 years at the time of last oocyte pick-up.
The cumulative delivery rate reached a plateau of 10% after 36 months. The
mean time for a spontaneous pregnancy to occur after discontinuing the
ICSI treatment was 20.2� sd (13.7) months. Fifteen patients were in
TNMC 2 0.8� 106, 3 were in TNMC�0.8 � 106 and 2 2.8� 106 and 5
were in TNMC �2.8 � 106. We observed a strong association between
sperm quality and the cumulative delivery rates: 21% of patients in TNMC
�2.8� 106 achieved a delivery while in the TNMC 2 0.8� 106 and 0.8�
106 � 2.8 � 106 this figure was only 10%.

Conclusions: Within 3 years after the abandonment of ICSI treatment,
10% of patients with TNMC�0.8 � 106 obtained a spontaneous preg-
nancy. In men with a TNMC�2.8 � 106 this figure reached 20%. This
analysis provides a means by which to counsel couples on the chances of
spontaneous pregnancy leading to a delivery after an unsuccessful ICSI
treatment.

Supported by: The Fund for Scientific Research-Flanders.

MENOPAUSE

P-132

Effect of the levels of estrogen on the coronary artery occlusion in
women. F. O. Saracoglu, S. Korkmaz, I. Gulhan, K. Gol, C. Oztopcu.
Ankara Numune Research and Training Hosp, Ankara, Turkey.

Objective: To assess the effect of serum E2 levels on coronary artery
disease with respect to coronary artery angiography findings.

Design: A prospective study.
Materials/Methods: 130 patients undergoing coronary artery angiography

with the indication of “persistent chest pain” in Ankara Yuksek Ihtisas
Hospital Cardiology Unit were included into the study. The study is per-
formed by Ankara Numune Research and Training Hospital, Department of
Obstetrics and Gynecology between January 1998–October 1998.The pa-
tients were grouped according to angiography findings as Group I (normal
angiography), Group II (having 70% occlusion in any of the major coronary
artery) and Group III (having�70% occlusion in any of the major coronary
artery). Serum FSH, LH, and E2 levels of the patients were studied.

Results: It was found that patients with normal coronary angiography
findings were younger than both Group II and III patients (p� 0.001, t�
1.68 for G II and, t� 2.01 for G III). Serum FSH and LH levels of all the
groups were similar (p 0.05). Even if serum E2 levels of the patients in GI
and GII were similar (68.13� 24.16 and 64.49� 20.22, p 0.05, t� 1.69),
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E2 levels of the G III patients (37.01� 10.25) were found to be significantly
lower than the G I patients (p� 0.001, t� 1.98). When GII and G III were
compared utilizing Mann Whitney U Wilcoxon Rank Sum Test it was found
that mean ages of the groups were similar (z� �1.46, p 0.05). Serum FSH
and LH levels were similar. E2 levels of GIII patients were also significantly
lower than GII patients (p� 0.01, z� �2.50). It was also found that total
cholesterol level in Group I was significantly lower than the Group II and
III. Total cholesterol level was similar in Group II and Group III. The
difference of serum glucose, HDL cholesterol and trigliseride levels be-
tween the groups were not significant.

Conclusions: Coronary artery disease is primarily accepted to be an
endothelial disease. It has many contributing etiologic factors as age,
obesity, diabetes, hypertension, hyperlipidemia and cigarette smoking.
Nowadays beneficial effects of estrogen compounds on arterial endothelium
are under discussion. In our study we found that serum E2 levels were found
to be significantly lower in severe coronary artery disease. Which in part
may help to support the thesis that estrogens have beneficial effects on the
endothelial disease.

Supported by: OFS.

P-133

Bleeding pattern in postmenopausal women using constant combined
association of the vaginal progesterone crinone 4% and transdermal
estradiol (E2) twice weekly. D. de Ziegler, P. Galantino, V. Pinto, B.
Barba, S. Morgesse, D. de Ziegler. Hosp de Nyon, Nyon, Switzerland; Univ
Hosp of Bari, Bari, Italy.

Objective: Uterine bleeding is one of the primary reasons invoked by
women who interrupt postmenopausal hormone replacement therapy
(HRT). To palliate this problem, constant combined HRT regimens have
been designed with the objective that the uninterrupted progestin adminis-
tration induces endometrial atrophy and amenorrhea. Unfortunately how-
ever, local effects of progestins fragilize the perivascular tissue and trigger
dysfunctional uterine spotting and/or bleeding. This occurring in a relatively
large fraction of constant combined HRT users, often leads to interrupting
HRT. We conceived the present trial to determine whether constant uterine
exposure to progesterone rather than progestins in conjunction with estrogen
replacement therapy could improve the bleeding pattern and increase the
incidence of complete amenorrhea at 6 months of treatment.

Design: Single center, 1 year prospective open trial.
Materials/Methods: 35 healthy postmenopausal women 53 (2.1), mean

(SD), years of age and at least 3 years into menopause elected to participate.
An endometrial biopsy and pelvic transvaginal ultrasound was performed
before and at study completion. Bleeding pattern was self recorded by
patient in a diary card. Cycles without or with spotting and/or frank bleeding
were computed. Treatment consisted of transdermal E2 systems (0.05
mg/day) and the vaginal progesterone gel Crinone 4% administered twice
weekly.

Results: 28/35 (80%) patients completed the 12–14 month study while 3
dropped out because of excessive bleeding and 4, for personal reasons. This
amounted to 340 cycles studied. Of these, 67 (20%) were associated with
spotting or bleeding. 14 patients (50%) did not bleed at all during the entire
study and 12 presented with some bleeding and/or spotting for less than 6
months. After 6 months of therapy amenorrhea was achieved in 26/28
(93%) patients. In 2 cases, bleeding continued until month 7 and 8, respec-
tively and later subsided. At study completion, endometrial thickness on
ultrasound was�5 mm in all patients and endometrial biopsies showed no
hyperplasia.

Conclusions: Twice weekly administration of the progesterone gel Cri-
none 4% in conjunction with transdermal E2 resulted in amenorrhea in
273/340 (80%) cycles. 28/35 (80%) patients completed the one year study
and after 6 months of therapy,�90% of them reached complete amenor-
rhea. Compared to published data on constant combined regimens using oral
synthetic progestins, our findings obtained with twice weekly administration
of the vaginal progesterone gel showed an improvement of in the incidence
of complete amenorrhea. Furthermore, the high incidence of study comple-
tion (80%) speaks strongly for the good acceptance of this HRT regimen. It
also indicates that menopausal women accept long term vaginal therapy
with Crinone 4% because of the limited side effects (Warren et al., Int. J.
Fertil. 1999;44:96–103) and because, in most it results in a true “no bleed”
HRT regimen.

Supported by: Serono Italy.

P-134

Comparing the effects of misoprostol, tibolone and hormone replace-
ment therapy on plasma lipoprotein (a) levels in menopause: a ran-
domized placebo-controlled study. H. Bayar, O. Taskin, B. Trak, M.
Simsek, S. Kursun, J. M. Wheeler. Akdeniz Univ, Antalya, Turkey; Center
for Women’s Health & Research, Houston, TX.

Objective: To determine the effects of misoprostol vs. tibolone and
estrogen/progestin on plasma lipoprotein (a) (lpa) concentrations in post-
menopausal women, and its potential mediatory role in cardiovascular
protection

Design: Placebo controlled, double blind randomized clinical trial.
Materials/Methods: Non-smoking, healthy postmenopausal women (n�

180) who had not received any kind of hormonal treatment for at least 3
years since the onset of menopause were included. The patients were
randomly allocated to daily treatment with either 2.5 mg tibolone (OD, n�
30), combined 0.625 mg conjugated estrogens/2.5 mg medroxyprogesterone
acetate (EP, n� 30), misoprostol 200�g b.i.d (M, n � 30), M plus EP
(MEP; n � 30) and M plus OD (MOD; n� 30) or a placebo vitamin pill
(n � 30). Blood samples were obtained before and 6 months after therapy.

Results: Mean age, weight, length of postmenopausal period and baseline
lpa levels and lipid profile were similar between the groups. All the groups
had increased HDL/LDL ratio with therapy compared to M and placebo
group (P� 0.05). The decline in lipoprotein levels were significantly higher
in OD (20.8 mg/dl), ER (22.4 mg/dl), MOD (21.8 mg/dl), and MEP (24.3
mg/dl) groups than M alone (43.5 mg/dl) and placebo (40.1 mg/dl) (p�
0.05). M alone had effects on lipoproteins similar to that of placebo, and no
additive effects were observed when M was added to either OD or EP
groups.

Conclusions: We may conclude that both OD and EP caused a significant
decrease in lpa levels, and an improvement of HDL/LDL ratios as predictors
of cardiovascular mortality in postmenopausal women. However, M, a PG
E analog, was found to have no direct, nor additive effects on lipid profile
and lpa levels.

Supported by: Center for Womens Health & Research.

P-135

The effect of femhrt� and Prempro™ on bone mineral density as
assessed by response to treatment. J. A. Simon, J. P. Symons, N. J.
Kempfert, M. O’Keefe. George Washington Univ Sch of Medicine, Wash-
ington, DC; Pfizer Global Research and Development, Ann Arbor, MI.

Objective: The impact of hormone replacement therapy (HRT) on bone
mineral density (BMD) is usually assessed by comparing groups for mean
BMD changes. The probability of anindividual patient’s response to HRT
is more difficult to determine, but becomes an important factor as different
estrogen and progestin components comprise HRT. We compared the
number of patients responding to two different HRT treatments or placebo
(calcium only) to determine differences between treatments and among
skeletal sites with respect to the number of patients maintaining BMD at the
lumbar spine, femur, and total body.

Design: Placebo-controlled, randomized clinical trial.
Materials/Methods: There were a total of 7 double-blind treatment groups

(placebo, and combinations of norethindrone acetate [NA in mg] and ethinyl
estradiol [EE in mcg]: 0/5, 0/10, 0.25/5, 1/5 (femhrt), 0.5/10, and 1/10) and
1 open-label 0.625 mg conjugated equine estrogen/2.5 mg medroxyproges-
terone acetate (Prempro) treatment group. All subjects received 1000 mg of
calcium supplement daily. BMD was assessed by dual-energy x-ray absorp-
tiometry (DXA). All BMD data were analyzed and summarized by a central
quality assurance center blinded to treatment. A woman was considered a
responder if her BMD change from baseline after 1 year of treatment was�
0%. Analyses were conducted for lumbar spine, total femur, and total body
for femhrt and Prempro compared to placebo.

Results: At the end of 1 year of treatment, 47.3% of placebo-treated
women responded at lumbar spine compared to 76.9% and 78.3% for the
femhrt and Prempro groups, respectively. Both treatment groups differed
significantly from placebo (p� 0.001). Response for femoral BMD was
63.3% for placebo, 70.9% for femhrt, and 73% for Prempro, with no
significant differences from placebo. Response for total body BMD was
58.6% for placebo, 75.5% for femhrt, and 78.5% for Prempro. Both treat-
ment groups differed from placebo (Prempro, p� 0.01; femhrt, p� 0.02).
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Baseline behavioral characteristics (eg, cigarette smoking history, physical
activity, or body mass index) did not predict response to therapy.

Conclusions: Significantly more HRT-treated subjects maintained BMD
compared to placebo, although there were skeletal site differences in the
extent of the response. More than 75% of subjects receiving HRT treatments
responded at the lumbar spine, with femhrt being equivalent to the response
obtained with Prempro. A high percentage of placebo patients were con-
sidered responders when assessed for femur and total body BMD, perhaps
reflecting the lower bone turnover in these cortical, bone-rich areas, or the
lower precision of DXA measurements. Despite this higher placebo effect,
significant differences between both HRT treatment groups and placebo
were obtained for total body BMD responders. Based on this analysis, an
individual patient can anticipate a relatively high probability of maintaining
BMD (70%) regardless of the skeletal site assessed when treated with HRT.
No specific factors could be identified that predicted potential responders
prior to initiation of therapy.

Supported by: Pfizer Inc., New York, NY.

P-136

The effects of route of estrogen administration and exercise on hor-
monal levels in postmenopausal women. C. D. Williams, J. D. Dobridge,
W. R. Meyer, A. C. Hackney. Univ of North Carolina at Chapel Hill,
Chapel Hill, NC.

Objective: To examine the effects of exercise on serum estrogen, growth
hormone, insulin, and cortisol levels in postmenopausal women receiving
two routes of administration of estrogen replacement therapy (ERT).

Design: Randomized, crossover.
Materials/Methods: Eleven active, postmenopausal women completed an

exercise stress test using the “Bruce Protocol for Treadmill” confirming
eligibility and maximal heart rate and aerobic power (VO2 max). Partici-
pants were randomly assigned to receive either oral micronized estradiol
(OE) (Estrace 1.0 mg/day; Bristol-Myers Squibb) or a transdermal form of
estradiol (TE) (Vivelle 0.1 mg; Gynecare) for a 4-week period. Following
estradiol administration, participants returned for a 45-minute submaximal
exercise test (70% VO2 max). For each submaximal exercise test, blood
samples were obtained at times corresponding to -15, 0,	15, 	30, and
	45 minutes from the start and 30 minutes after completion of the test.
Serum samples were analyzed for estradiol (E2), estrone (E1), cortisol (C),
growth hormone (GH), and insulin (IN). Following the exercise test, each
participant was placed on the alternate form of ERT for an additional
4-week period followed by a second 45-minute submaximal exercise test.
For three days prior to each exercise test, dietary intake was standardized for
macronutrients and energy consumption.

Results: The mean age of participants was 53.7	 6.5 years. The average
heart rate (HR) achieved during the OE and TE exercise testing was 119.1	
1.5 beats per minute (bpm) and 122.1	 2.4 bpm respectively, representing
65.5 	 5.5% (OE) and 65.3	 5.5% (TE) of the subjects HR maximum.
GH, C, and IN all changed significantly (p� 0.001) in response to the
45-minute exercise bouts but no differences existed between the OE and TE
responses. Circulating E2 levels were significantly greater in the TE group
compared to OE group at all times. E2 levels increased significantly (p�
0.001) during the TE 45-minute exercise bout but did not during the OE
exercise bout. In the TE treatment group, the E2 levels at	30, and	45
minutes of exercise were elevated compared to the�15, 0, and 30-minute
post-exercise levels. E1 was not significantly changed during the 45-minute
exercise bouts; however, OE E1 levels were significantly greater than TE E1
levels (p� 0.001) at all sampling times. Total estrogens (E1	 E2) were
significantly different (p� 0.001) at all sampling times. The OE treatment
group had higher total estrogens at all times but there was no significant
effect of exercise (p� 0.9).

Conclusions: In postmenopausal exercising women there are no signifi-
cant differences in serum levels of GH, C, IN, or total estrogens (E1	 E2)
when comparing transdermal versus oral routes of E2 replacement therapy.
During exercise, serum E2 levels rise significantly higher with transdermal
compared to oral routes of E2 administration but elevated levels are not
prolonged, normalizing by 30 minutes post-exercise.

Supported by: University of North Carolina General Clinical Research
Center (Grant #5-M01-RR0046, National Institutes of Health, Bethesda,
MD). An unrestricted grant from Parke-Davis Division, Warner Lambert
Pharmaceuticals.
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P-137

The association of insulin resistance and recurrent pregnancy loss. L. J.
Barker, R. W. Ke, G. S. Ghazeeri, W. H. Kutteh. Univ of Tennessee,
Memphis, TN.

Objective: An increased frequency of recurrent pregnancy loss (RPL) is
well documented in patients with polycystic ovary syndrome (PCOS).
Anovulation, androgen excess, insulin resistance (IR), and infertility also
characterize this syndrome. Studies have shown that neither elevated serum
luteinizing hormone or elevated serum testosterone is associated with in-
creased miscarriage rates. Further, PCOS patients treated with metformin,
an insulin-sensitizing agent, resulted in decreased pregnancy loss. There-
fore, we sought to determine if one aspect of this syndrome, IR, is associated
with RPL.

Design: Single-center, case-controlled, prospective study including 73
women with RPL and 69 age, race, and weight matched controls.

Materials/Methods: Seventy-three consecutive non-pregnant, non-dia-
betic women between the ages of 22 and 46 who presented for evaluation of
RPL (�two consecutive pregnancy losses) and consented to obtaining
fasting insulin and glucose levels. All women with RPL underwent a
complete evaluation including karyotypes of both partners, uterine cavity
evaluation, TSH, prolactin, mid-luteal progesterone, lupus anticoagulant,
antiphospholipid antibodies, and cervical cultures for chlamydia, myco-
plasma, and ureaplasma. The control patients were 69 fertile, non-pregnant,
non-diabetic women without RPL who had at least one live infant and
consented to obtaining fasting insulin and glucose levels. The control
patients were matched to the RPL women by age (�3 years), race, and BMI
(�1.6 kg/m2). IR was defined as a fasting insulin level� 20 uU/ml and/or
a fasting glucose to insulin ratio of�4.5.

Results: Among the 73 women with RPL, 19 (26.0%) demonstrated IR,
while only 8 of 69 (11.4%) of the matched controls were IR (p� 0.024,
relative risk is 2.24, 95% confidence interval: 1.052 to 4.790). The RPL and
control groups were similar with respect to age (32.7 years old� 5.3 versus
33.2 years old� 6.0), ethnicity (72.5% Caucasian, 26.0% African American
versus 72.5% and 27.5%, respectively), and BMI (29.2 kg/m2 � 7.3 versus
27.8 kg/m2 � 6.2). The RPL and control groups had similar fasting glucose
levels (89.7 mg/dl� 9.4 versus 92.3 mg/dl� 24.7), fasting insulin levels
(13.8 uU/ml � 10.5 versus 11.3 uU/ml� 11.9 uU/ml), and glucose to
insulin ratios (10.5� 7.0 versus 12.9� 9.1).

Conclusions: Women with RPL have a significantly increased prevalence
of IR when compared to matched fertile controls. Thus, we recommend that
the initial evaluation of patients with RPL include a fasting glucose and
insulin. Strategies to improve IR have improved reproductive performance
in PCOS patients with IR. Normalizing insulin sensitivity may have efficacy
in the treatment of RPL associated with IR. Further investigations with
insulin-sensitizing agents such as metformin are warranted.

Supported by: University of Tennessee, Department of Obstetrics and
Gynecology, Memphis, TN.

P-138

Quantification of mitochondrial DNA and mitochondrial tRNA muta-
tion at position 3243 in Korean gestational diabetes mellitus. J. Han, S.
Lee, H. Jun, J. Park, I. Kwak, K. Cha. Dept of Obstetrics and Gynecology,
Dept of Urology, and Human Genetics Lab, Infertility Medical Ctr, CHA
Gen Hosp, Pochon CHA Univ, Seoul, South Korea.

Objective: Women with gestational diabetes mellitus (GDM) are at risk
of subsequent development of overt diabetes, mainly non-insulin-dependent
diabetes mellitus (NIDDM), later in life. Mitochondrial DNA (mtDNA) is
exclusively maternally inherited. Both�-cell dysfunction and decrease in
insulin insensitivity were found to be associated with mtDNA mutations.
Also, defective mtDNA may be a candidate gene for GDM. The object of
this study is to determine mtDNA content and A to G transition at position
3243 of leucine tRNA which are known to be associated with GDM.

Design: A prospective study.
Materials/Methods: A total of 59 patients with GDM and 87 non-diabetic

pregnant controls were sequentially identified and recruited using diagnostic
criteria established by the National Diabetes Data Group. Genomic DNA
was isolated from blood cells by standard procedures. The A3243G muta-
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tion in the mtDNA was determined by PCR specific to this mutation and
digested with restriction endonucleaseHae III. The mtDNA of GDM
patients was quantified by competitive PCR method using an internal
standard which contains 193 bp segment of the mtDNA (nt 8530-9210)
bearing the ATPase6 gene. The mtDNA of GDM patients was amplified
with increasing concentrations of the competitor to generate 293 bp product
by PCR and quantified by densitometric scanning. Statistical analysis using
unpaired student t-test was applied to compare the two groups.

Results: PCR-RFLP was employed to detect mutations in the mitochon-
drial tRNA gene in 59 GDM patients. One heteroplasmic mutation at
position 3243 (A3G) was identified in 59 GDM patients but not in 87
controls. Measurement of mtDNA content in GDM patients and control
samples were performed by band intensities of the PCR products generated
from these samples and the competitor was compared. GDM was 9.87�
5.85 and control was 11.07� 5.75 (p� 0.24). Using Students t-test, no
significant difference between GDM patients and control group was found.

Conclusions: We have determined that mitochondrial tRNA gene muta-
tion at position 3243, which was one of the candidates in the pathogenesis
of NIDDM, may contribute to the development of GDM in some patients.
To clarify this, large cohorts of GDM patients in association with tRNA
mutation at position 3243 should be investigated. On the other hand,
mtDNA contents of GDM patients were not statistically different from
control group. In conclusion, our results do not support the suggested a role
of mtDNA contents in GDM patients.

P-139

Increased ovarian androgen sensitivity to recombinant luteinizing hor-
mone (LH) stimulation in polycystic ovary syndrome (PCOS). A. P.
Cheung. Univ of Alberta and Univ of British Columbia, Vancouver, BC,
Canada.

Objective: Increased ovarian androgen secretion in women with PCOS
has been attributed, in part, to heightened ovarian sensitivity to circulating
LH but direct in vivo evidence in the physiological range is lacking. The
objective of the current study was to contrast the effects of recombinant LH
(rLH) on ovarian secretion of 17�-hydroxyprogesterone (17OHP), andro-
stenedione (�4) and testosterone (T) between women with PCOS and normal
ovulatory women.

Design: Prospective, controlled study in a University-based fertility cen-
tre.

Materials/Methods: Clomiphene-resistant women with PCOS (n� 24)
and normal ovulatory women (n� 24) were allocated to receive daily
injections of 150 IU of rLH for 5 days commencing 1) on day 2–3 of
progestogen-induced menses (PCOS women) or day 2–3 of spontaneous
menses (ovulatory women); 2) after 6 weeks of GnRH agonist treatment
(nafarelin, 400�g b.i.d.); or 3) after nafarelin treatment as in (2) plus
dexamethasone (n� 8 in each treatment type for each subject group).
Between-group and within-treatment interactions in serum levels of LH,
17OHP,�4 and T were evaluated by ANOVA with treatment days as a
repeated measures factor. Changes in the area under the curve from baseline
for each steroid divided by the corresponding changes in LH (“steroid:LH
ratios”) between the two groups in the 3 treatment types were further
contrasted.

Results: As expected, pre-study BMI and levels of LH, 17OHP,�4 and T
were significantly higher in women with PCOS than controls. Nafarelin
significantly suppressed LH to the lower limit of assay sensitivity (0.5 IU/L)
in both groups; 17OHP,�4 and T levels, however, remained higher in
women with PCOS. Dexamethasone further suppressed 17OHP,�4 and T
levels to the same range in both groups but unmasked a greater increase in
these steroids 24 hours following the first dose of rLH in women with
PCOS. This was clearly demonstrated by significantly greater 17OHP:LH,
�4:LH and T:LH ratios in women with PCOS.

Conclusions: These findings, unmasked by prior pituitary/adrenal sup-
pression, confirm that women with PCOS indeed have a heightened ovarian
androgen response to circulating LH in the physiological range as well as a
greater androgen contribution from the adrenal. Thus, CYP17 enzyme
activity is not only LH-dependent in thein vivo setting but is also active
early in follicle development under a low LH environment. This study,
therefore, provides insight on the effects of exogenous LH early in the
follicular phase (in contrast to its know effects in the pre-ovulatory period)
during ovulation-induction.

Supported by: This study was supported, in part, by a grant from the

University of Alberta, Canada with recombinant LH (Lhadi®) and nafarelin
(Synarel®) donated by Serono Canada Inc. and Searle Canada respec-
tively.

P-140

Interferences of glucose metabolism on uterine perfusion in patients
affected by PCOS. S. Ajossa, S. Guerriero, A. Paoletti, M. Orru`, M.
Mannias, G. Melis. Univ of Cagliari, Cagliari, Italy.

Objective: To observe whether in a group of PCOS-affected patients there
was a correlation between PI of uterine artery and levels of insulin and
C-peptide to verify if the hyperinsulinemia, that characterized these patients,
have a negative role in the modulation of uterine perfusion.

Design: Prospective and controlled study.
Materials/Methods: Sixty-three patients with normal body mass index

participated in the study: 48 with clinical and hormonal features of PCOS
and 15 normo-ovulatory. All patients were submitted to Doppler flow
measurement of uterine artery, and LH, FSH, PRL, estradiol, androgens,
insulin and C-peptide concentration determination during early follicular
phase. The 48 PCOS-patients were divided into three groups according to
the value of the PI of uterine artery: group 1: PI� 2; group 2: PI ranged
from 2 to 3; group 3: PI� 3.

Results: The mean PI of uterine artery was significantly higher than that
of control group (3.01� 1.0 vs 1.96� 0.3). Also fasting levels of insulin
and C-peptide were significantly higher than those of PCOS-patients were
group (Table 1). No correlation was found between insulinemia and C-
peptide and PI of uterine artery and non significantly difference was found
among insulin and C-peptide levels in the three group of PCOS-affected
patients considered (Table 1). Only the plasma levels of DHEAS was
significantly higher in the group 3 (group 1: 1.25� 0.6; group 2: 1.50�
0.7; group 3: 2.29� 0.6, p� 0.05 group 3 vs group 1 and 2) and direct
correlation was found between PI values of uterine artery and DHEAS
plasma levels (r� 0.398, p� 0.05).

Control group

PCOS group

PI � 2 2 � PI � 3 PI � 3

Glucose
(nmol/L)

4.2� 0.4 4.3� 0.5 4.5� 0.6 4.6� 0.5

Insulin
(pmol/L)

40.3� 10.9 58.4� 22.1 47.7� 18.8 54.9� 21.7

C-peptide
(pmol/L)

243.6� 20.3 370.5� 68.3 371.1� 24.1 353.9� 136.2

C-peptide/
insulin

6.43� 3.4 6.38� 2.2 8.51� 3.6 6.12� 2.5

Conclusions: Insulin and C-peptide seem not to interfere with uterine
perfusion in PCOS-affected patients.

P-141

Diminished ovarian reserve in normal cycling women is a predictor of
unfavorable lipid levels and increased cardiovascular risk. M. C. Chu,
K. M. Rath, H. S. Taylor. Dept of Obstetrics and Gynecology, Yale Univ
Sch of Medicine, New Haven, CT.

Objective: Cardiovascular disease is the leading cause of mortality in
American women, accounting for up to 50% of deaths each year. Although
cardiovascular disease rarely exists in premenopausal or perimenopausal
women, in postmenopausal women the risk increases dramatically. One of
the ways in which estrogens are thought to influence the risk of coronary
heart disease is by altering lipoprotein levels. We examined the correlation
between cycle day 3 follicle stimulating hormone (FSH) levels (a measure
of ovarian reserve) and lipid profiles in premenopausal and perimenopausal
women. Decreased ovarian reserve may impact lipoprotein levels and ac-
celerate progression of atherosclerosis prior to menopause.

Design: A cross-sectional study of randomly selected women premeno-
pausal women.

Materials/Methods: From September 1999 to March 2000, 47 healthy
women between the ages of 25 and 55 were randomly selected from patients
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who presented to a gynecology clinic. Women who were postmenopausal
were excluded from analysis. Menopause was defined as amenorrhea for at
least 1 year. Other exclusion criteria included women with known comor-
bidities (cardiovascular disease, diabetes, hypertension, and hyperlipidemia,
defined as total cholesterol� 240 mg/dL and LDL� 160 mg/dL), women
taking medications known to alter lipid/lipoprotein profiles, hormone re-
placement therapy, or hormonal contraceptives, and women who have
undergone hysterectomy and/or oophorectomy. Cycle day 3 serum FSH and
fasting lipid profile were obtained on the 40 remaining subjects. Unpaired
Studentt tests were performed to determine if an elevated serum FSH level
in premenopausal women is associated with significantly higher total cho-
lesterol or higher LDL levels. Statistical significance was set at p� 0.05.

Results: The age range of the 40 patients who qualified for the study was
29 to 49. There was no significant difference between the mean ages of the
women with FSH� 7 mIU/mL and FSH� 7 mIU/mL (37 versus 39, p
value not significant). When compared with premenopausal women with
serum FSH� 7, premenopausal women with serum FSH� 7 mIU/mL had
significantly elevated serum total cholesterol (169� 6.1 versus 190� 4.9,
p � .009) and LDL levels (97� 6.1 versus 118� 5.7, p� .019).

Conclusions: Elevated total cholesterol and LDL levels have been asso-
ciated with increased risk of cardiovascular disease. There is a relationship
between cycle day 3 serum FSH level (a measure of ovarian reserve) and
lipid profile. In premenopausal women, FSH� 7 mIU/mL is associated
with a significant elevation in total cholesterol and LDL levels. Elevated
serum FSH level may be a predictor for an unfavorable lipid profile and
increased risk of cardiovascular disease. Diminishing ovarian reserve in the
years prior to menopause leads to an increase in risk factors for cardiovas-
cular disease.

Supported by: NIH HD36887.

P-142

Periovulatory follicular fluid hormone levels in normally cycling human
menstrual cycles and cycles stimulated with clomiphene citrate and/or
recombinant follicle stimulating hormone. P. C. Lin, M. Abdallah, A. C.
Eblen, S. T. Nakajima. Univ of Louisville, Louisville, KY.

Objective: To determine the hormonal milieu of follicular fluid (FF)
levels in infertile women stimulated with clomiphene citrate (CC), CC and
recombinant follicle stimulating hormone (FSH), FSH combined with
GnRH agonist and no ovulation induction medication.

Design: Prospective observational study.
Materials/Methods: FF was collected by follicular puncture under trans-

vaginal guidance in 3 normally cycling women, 16 women stimulated with
CC only, 12 women stimulated with CC/FSH regimen, and 18 women
stimulated with FSH and agonist. All stimulated women were released with
hCG and collection performed between 24–36 hours later. Periovulatory FF
levels and serum levels of estradiol (E2), progesterone (P4), androstenedi-
one (A), and testosterone (T) were determined with a125I RIA assay kit
(DPC Coat—A—Count kits). One-way analysis of variance (ANOVA) and
post hoc comparisons with Tukey HSD or Games-Howell procedures were
performed.

Results: There were no statistical differences in age and follicular size
between each stimulation group. No significant differences were found in
serum levels between stimulation groups. There were no differences in FF
levels of P4 in all stimulation groups, ranging between 9708� 1237 (�SE)
and 12,772� 1665 ng/mL. Both mean FF A levels (171� 51 ng/mL, P�
.01) and T levels (1960� 192 ng/dL, P� .001) were statistically higher in
normally cycling infertile women when compared to all other stimulation
groups with mean FF A levels ranging between 62–77 ng/mL and mean T
levels between 655–1073 ng/dL. E2 levels were statistically higher in
normally cycling women and CC stimulated groups (960,677� 101,268
and 730,933� 153,259 pg/mL, respectively, P� .04) than CC/FSH and
agonist/FSH groups (365,718� 52,575 and 321,458� 61,125 pg/mL,
respectively). A/E2 ratios were found to be lower in the CC stimulated
group (0.078� .006) when compared to CC/FSH (0.19� .03, P� .05),
agonist/FSH (0.23� .03, P� .006) and normally cycling women (0.21�
.02, P� .06). There was also a statistical difference in P4/E2 ratios (P�
.002) between CC stimulated (12.4� 2.0) and naturally cycling women
(11.7� 2.1) when compared with CC/FSH (32.6� 6.9) and agonist/FSH
(40.0� 8.2) women.

Conclusions: Different ovulation induction did not affect serum levels of
hormones but did alter follicular fluid hormonal levels. FF E2 results

suggest that FSH stimulation of granulosa cell function is greater in mono-
follicular development than multifollicular development. Equivalent P4
levels confirm the minor role it has in follicular development, however,
higher P4/E2 ratios in the CC/FSH and agonist/FSH groups suggest that
luteinization may occur earlier in follicular development when rFSH is
added to ovulation induction. One study suggests that higher P4/E2 ratio
have more mature oocytes, FSH may enhance more rapid oocyte develop-
ment. A/E2 ratios suggest equivocal maturation of oocytes because imma-
ture ratios are known to be in a higher range, 1.3–9.4. The significantly
lower ratios found in CC stimulated women may be due to the enhanced
aromatase activity in monofollicular development.

Supported by: Department of OB/GYN, University of Louisville.

P-143

Comparing metformin effects on clinical, endocrine and metabolic
characteristics, including insulin sensitivity, in obese vs. non-obese
PCOS patients. O. Taskin, S. Kursun, M. Simsek, B. Trak, S. Sadik, J. M.
Wheeler. Ctr for Women’s Health & Research/Akdeniz Univ, Houston,
TX; Akdeniz Univ, Antalya, Turkey; SSK Tepecik, Antalya, Turkey; Ctr for
Women’s Health & Research, Houston, TX.

Objective: PCOS presents with multisystem dysfunction, including oli-
gomenorhea, hirsutism, obesity, androgenization, insulin resistance and
subfertility. This study compared the effects of the insulin sensitizing drug,
metformin, on ovarian function, follicular growth, and ovulation rate in
obese vs. non-obese women with PCOS.

Design: Prospective controlled study in a university based clinic.
Materials/Methods: 12 non-obese (NO, BMI� 29 kg/m2) and 14 obese

(O, BMI 29 kg/m2) women with PCOS and fasting hyperinsulinemia
received 6 months course of oral metformin (500 mg t.i.d.). Frequency of
ovulation, levels of insulin, T, gonadotropins, SHBG and menstrual cycle
characteristics were assessed before and after metformin treatment within
and between the groups.

Results: Mean age, average age at menarche and duration of infertility
was similar between the groups. Frequency of ovulation was significantly
higher during treatment than before treatment in both groups, but slightly
higher in the O group (p� 0.3). After metformin treatment, mean frequency
of menstruation improved similarly in both groups. A significant decline in
T levels was noted in the O group (1.12 to 0.62 ng/ml; p� 0.03), but not
the NO group (1.0 to 0.78 ng/ml; p� 0.06). LH levels were similarly lower
in the O, but not the NO group. The O group also showed reduced plasma
insulin levels and increased insulin sensitivity, whereas the NO group did
not. Decrease in BMI was seen only in the O group with metformin
treatment (18% vs. 2.1%; p� 0.04).

Conclusions: Metformin teats PCOS by reducing hyperinsulinemia and
hyperandrogenemia with resulting improved ovulation and menstruation.
These improvements were significantly greater in O PCOS women than NO
women with PCOS. Therefore, BMI may be a useful clinical predictor for
initial response to metformin of 6 months’ duration.

Supported by: Center for Womens Health & Research.

P-144

The effect of extreme of body mass on embryo implantation at oocytes
donation program. F. Cano, J. Landeras, M. Molla´, E. Gomez, A. Ball-
esteros, J. Remohı´. IVI Murcia, Murcia, Spain; IVI, Valencia, Spain.

Objective: The fertility of obese women is known to be reduced not only
in fertile women but also in infertile patients. The effect of extreme body
mass on ovulation is well-known by clinicians. However, the effect of
obesity on the outcome of oocytes receptor patients has received relatively
little attention. This clinical study was undertaken to analyze the effect of
obesity on oocytes donation results.

Design: The reproductive outcome of oocytes recipients have been stud-
ied according to their body mass index.

Materials/Methods: A total of 365 oocytes donation cycles were analyzed
in the study; 38 cycles of obese patients (BMI� 30.0), and 327 cycles of
not obese patients (BMI� 30.0). The following parameters were compared
between the two groups: age, estradiol levels at transference day, number of
days of hormonal replacement before the embryo transfer, number of
oocytes donated, fertilization rate, number of embryos transferred, embryo
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quality, clinical pregnancy, implantation and miscarriage rates. Patients
with ovarian function were desensitized with leuprolide acetate in the
secretory phase of the previous cycle before hormonal replacement therapy
was initialized.

Results: Both groups were similar in age, estradiol levels at transference
day, and number of days of hormonal replacement before the embryo
transfer, so as in number of transferred embryos and embryo quality.
Fertilization, pregnancy, and miscarriage rates were not significantly dif-
ferent between the groups, however, we found that pregnancy rate is higher
and miscarriage is lower in no-obese patients. The implantation rate was
significantly lower in obese patients group (P� 0.01).

Body Mass Index (BMI) �29 �30

Oocytes Recipients Cycles 327 38
Inseminated Oocytes 7.9� 1.8 8.0� 1.39
Fertilization rate 81.0� 16.6 78.4� 21.6
Transferred Embryos 3.2� 0.6 3.1� 0.5
Embryo Quality

(No. Blast.	 Frag. Degree)
4.8� 1.8 4.9� 1.5

Pregnancy rate 150/327 (45.8) 15/38 (39.4)
Miscarriage rate 25/150 (16.6) 4/15 (26.6)
Implantation rate (*P� 0.01) 264/1065 (24.7)* 17/123 (13.8)*

Conclusions: The extreme of body mass index adversely affect the
outcome of oocyte donation cycles. The lower implantation rate in this
population shows a detrimental effect of obesity over endometrial receptiv-
ity.

Supported by: IVI-MURCIA.

P-145

“Poor response” to ovarian stimulation: A sign of incipient ovarian
failure. R. Lawson, T. El Toukhy, A. Taylor, P. Braude, J. Parsons, P.
Seed. Bexley and Greenwich Health Authority, Kent, United Kingdom;
Assisted Conception Unit, Guy’s and St Thomas’ NHS Trust, London,
United Kingdom; Guy’s, King’s and St Thomas’ Sch of Medicine, London,
United Kingdom; Assisted Conception Unit, King’s Coll Hosp, London,
United Kingdom.

Objective: To assess longterm ovarian function and subsequent repro-
ductive performance in women who exhibit a “poor response” to gonado-
trophin stimulation when undergoing assisted reproductive treatment
(ART).

Design: A retrospective cohort study of 110 women and 170 controls who
underwent ART between 1987–1998. Ovarian function and reproductive
outcome was assessed by postal questionnaire sent to all women in 2000/01.

Materials/Methods: All women were�40 years at the time of treatment,
had regular menstrual cycles and either had a normal basal follicular FSH
level (� 10 u/l, n� 96), or had no pretreatment FSH recorded (n� 174).
The study group (n� 110) were women who underwent ovarian stimulation
with the unit’s maximum regime of 450 IU gonadotrophins daily for a
minimum of 8 days and had either: a cycle cancelled due to poor follicular
development (��3 follicles), or��3 eggs obtained at egg collection. The
control group (n� 170) were women for whom��6 eggs were obtained
at egg collection following gonadotrophin ovarian stimulation at a dose
appropriate for their age (150 IU if�30, 225 IU if between 30–35 or 300
IU if �35). All women were sent a postal questionnaire seeking information
regarding current menstrual function, vasomotor symptoms, past medical
and surgical history, hormonal drug treatment, subsequent spontaneous and
ART pregnancies and pregnancy outcome. For those with menstrual dys-
function and/or vasomotor symptoms the date of onset of symptoms was
recorded. Data analysis was undertaken using Stata 5.0 for Windows. After
age adjustment, a Kaplan-Meier survival analysis was performed for the two
groups. For each of the outcome categories a hazard ratio, 95% confidence
intervals and significance test was performed using the Cox regression—
Breslow method for ties. Pregnancy rates and outcomes for the two groups
were compared using a chi-squared test.

Results: Ovarian function: Poor responders to ovarian stimulation were
significantly more likely to be amenorrhoiec and to suffer menstrual irreg-
ularities and/or vasomotor symptoms 5 years after their treatment cycle (see
table). Likelihood of pregnancy: The total pregnancy rate of “poor respond-
ers” (spontaneous and as a result of ART) was significantly less than that of

the control group (25% cf 50%, p� 0.001). The miscarriage rate was
similar in both groups (21% vs 20%, P� 0.94).

Ovarian function.

Poor
responders

(%)
Controls

(%)
Hazard
ratio

95% CI
of hazard

ratio P value

Amenorrhoea 6 0.3 22.8 2.9–179.5 0.003
Irregular cycles 19 5 6.7 3.2–14.6 0.0001
Vasomotor symptoms

��1/day
27 10 4.0 2.3–7.3 0.0001

Vasomotor symptoms
�1/day

31 17 2.4 1.4–3.8 0.001

Conclusions: “Poor response” to superovulation, even in normogonado-
trophic women, is associated with a significantly increased risk of early
menopause and reduced reproductive potential. However, in poor respond-
ers who achieve a pregnancy the miscarriage rate is no higher than controls.
These findings have implications for the longterm health of such women and
should be considered when arranging follow up and counselling.

P-146

In vivo ovarian responses to recombinant follicle-stimulating hormone
(FSH) with and without recombinant luteinizing hormone (LH) in
polycystic ovary syndrome (PCOS). A. P. Cheung, S. M. Pride, B. Ho
Yuen, L. Sy. Univ of Alberta and Univ of British Columbia, Vancouver,
BC, Canada; Univ of British Columbia, Vancouver, BC, Canada.

Objective: To contrast the effects of recombinant FSH (rFSH) with the
added effects of recombinant LH (rLH) in a 1:1 ratio on ovarian secretion
of 17�-hydroxyprogesterone (17OHP), androstenedione (�4) and testoster-
one (T) in women with PCOS during ovulation-induction.

Design: Prospective, controlled study in a University-based fertility centre.
Materials/Methods: Forty-eight clomiphene-resistant women with PCOS

were allocated to receive either daily injections of rFSH (n� 24) or
rFSH	LH (n � 24) in a 1:1 ratio starting: 1) on day 2–3 of progestogen-
induced menses (n� 8); 2) after 6 weeks of GnRH agonist treatment
(nafarelin, 400�g b.i.d; n� 8); or 3) after nafarelin treatment as in (2) plus
dexamethasone (n� 8). After the initial 5-day fixed gonadotropin regimens,
the dosage was adjusted according to serum E2 levels and follicle size and
number on transvaginal ultrasound assessment. hCG was given [Congru-
ent]24 hours after the last gonadotropin dose to trigger ovulation when the
E2 levels were 2000 pg/ml and at least 1 leading follicle�15 mm (mean
diameter) was seen on ultrasound examination. Between-regimen and with-
in-subgroup interactions in serum levels of LH, 17OHP,�4 and T were
evaluated by ANOVA with specific treatment days as a repeated measures
factor.

Results: Pre-study hormone levels were similar for all groupings. Nafare-
lin significantly suppressed LH levels, which remained at the lower limit of
assay sensitivity (0.5 IU/L) during stimulation with rFSH but increased
significantly to�1 IU/L when rLH was added. Independent of exogenous
rLH treatment, there was a small, but uniform increase in 17OHP,�4 and T
levels in the pre-ovulatory period. As expected, a greater increase occurred
in subjects on rFSH	 rLH. Dexamethasone further suppressed 17OHP,�4

and T levels and unmasked a small, but significant rise in these ovarian
steroids 24 hours following the first dose of rFSH	 rLH, a rise that was
absent with rFSH alone. Secretion of these steroids then appeared to
“catch-up” after 5 days of rFSH stimulation.

Conclusions: The differing secretion patterns would suggest greater re-
liance on compensatory paracrine mechanisms in production of these ste-
roids when only rFSH is given following pituitary/adrenal suppression.
Ideal ranges for LH levels during gonadotropin treatment remain to be
explored but suppression of LH to suboptimal levels may increase the
vulnerability of some of the processes involved in follicle development in
the in vivo setting.

Supported by: This work was supported by a research grant from the
University of Alberta and Hospitals and Serono Canada Inc.
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Gestational diabetes in patients with polycystic ovaries pregnant after
HMG therapy. H. N. Sallam, A. F. Rahman, F. Ezzeldin, A. A. Agameya,
A. N. Sallam. Alexandria Univ, Alexandria, Egypt.

Objective: Impaired glucose tolerance has been suggested as a component
of the pathophysiology of the polycystic ovary syndrome (PCOS). Previous
studies have compared glucose tolerance in PCO pregnant patients to
normal subjects who became pregnant spontaneously. The effect of the
ovulation induction therapy cannot therefore be excluded. The aim of this
work was to evaluate glucose tolerance during pregnancy in PCOS patients
who become pregnant after therapy with human menopausal gonadotro-
phins (HMG) compared to non-PCO anovulatory patients who became
pregnant on the same therapy.

Design: A retrospective study comparing glucose tolerance during preg-
nancy in PCOS patients compared to non-PCOS patients who became
pregnant after HMG therapy.

Materials/Methods: Nineteen patients with PCOS who became pregnant
after HMG therapy were compared to 16 patients with primary amenorrhoea
(WHO group I) who also became pregnant after HMG therapy (control
group). An oral glucose tolerance test was performed between 20 and 24
weeks and a level of 160 mg/ml after one hour was considered an indication
for therapy.

Results: The mean fasting glucose level was 100.58 mg/ml in PCOS
patients compared to 79.21 mg/ml in the control group (P� 0.05). The
mean glucose levels at 0.5, 1, 1.5, 2 hours were 140.37, 167.16, 154.37 and
133.37 mg/ml in the PCOS group compared to 111.93, 136.93, 120.86 and
108.57 mg/ml in the control group (P� 0.05). The area under the curve was
695.95 mg/ml in the PCOS group compared to 557.50 mg/ml in the control
group (P� 0.05). Twelve patients in the PCOS group (63.16%) developed
gestational diabetes compared to 2 in the control group (12.5%) (P�
0.001). Six of the PCOS group required insulin compared to none in the
control group (P� 0.05). Ten patients in the PCOS group delivered with
caesarean section (52.63%) compared to 6 in the non-PCOS group (37.5%)
(P � 0.5791). The mean weight of the newborn was 4.120 Kg in the PCO
group compared to 3.45 Kg in the control group (P� 0.05).

Conclusions: Glucose tolerance is more commonly impaired during preg-
nancy in PCOS compared to non-PCOS anovulatory patients treated with
HMG. PCOS patients are more likely to develop gestational diabetes and to
require insulin during pregnancy. They also have a tendency to deliver by
caesarean section compared to non-PCOS patients.

Supported by: Alexandria Fertility Center.

P-148

The antiandrogenic effect of flutamide improves uterine perfusion in
women with PCOS. S. Ajossa, S. Guerriero, A. Paoletti, M. Orru`, S.
Floris, G. Melis. Univ of Cagliari, Cagliari, Italy.

Objective: To study if the reduction of androgen action induced by
flutamide can improve vascular resistance of uterine arteries in patients with
polycystic ovary syndrome (PCOS).

Design: Prospective and randomized study.
Materials/Methods: Twenty-two patients affected by PCOS were enrolled

in the study and were randomly assigned to one of the two treatment for
three months: oral administration of flutamide (250 twice a day) or placebo.
Fifteen women without PCOS were enrolled as control group. All patients
were submitted to Doppler flow measurement of uterine artery and serum
hormone concentration determination during the early follicular phase. In
PCOS-patients the Doppler flow measurements and the hormonal assess-
ments were repeated in the third month of treatment.

Results: In PCOS-patients the mean pulsatility index (PI) of uterine artery
was significantly higher than that of control group (3.34� 0.7 vs 2.11�
0.5, p � 0.05). Similarly, in PCOS-patients LH, total Testosterone, free
Testosterone and Androstenedione levels and LH/FSH ratio were signifi-
cantly higher than those of control group (Table 1). In PCOS-patients
treated with Flutamide a significantly decrease of PI of uterine artery was
observed during treatment (3.48� 0.8 vs 2.66� 0.4, p � 0.05). No
difference was found in patients treated with placebo. As for hormonal
features, during treatment with flutamide or placebo non significantly
changes in hormone assessment were observed, even if DHEAS showed a

non significantly decrease. Correlation was found between PI of uterine
artery and DHEAS (r� 0.68, p� 0.03).

Hormonal parameters in patients with PCOS and in the control group.

Control
group

PCOS group

Flutamide Placebo

Before During Before During

LH (IU/L) 6.27 � 2.5 9.14� 6.3 10.23� 6.8 8.86� 5.2 9.14� 6.4
FSH (IU/L) 5.46� 1.3 4.63� 1.0 5.04� 1.7 4.81� 1.6 4.46� 2.1
LH/FSH 1.16� 0.7 2.33� 1.5 2.26� 1.4 2.14� 0.9 2.37� 1.3
E2 (pg/mL) 25.8� 20.3 27.14� 23.1 18.28� 14.6 30.81� 27.3 26.87� 22.6
PRL (ng/mL) 12.7� 9.7 11.5� 7.5 15.9� 8.1 14.1� 6.3 12.8� 7.4
t Testosterone

(ng/mL)
0.56� 0.1 0.73� 0.2 0.69� 0.3 0.74� 0.2 0.68� 0.1

f Testosterone
(pg/mL)

1.48� 1.1 2.81� 1.2 2.76� 1.4 2.90� 1.3 2.79� 1.5

DHEAS
(ug/mL)

1.35� 0.4 1.99� 1.5 0.99� 0.41 2.16� 1.4 1.85� 1.5

17-OHP
(ng/mL)

0.87� 0.2 1.22� 0.3 1.24� 0.9 1.19� 0.2 1.31� 0.6

A (ng/mL) 2.0� 0.6 2.96� 1.12 2.24� 1.16 3.05� 1.21 3.14� 1.6

Conclusions: The present study seems to suggest that androgens are the
most important cause of the high resistance observed in uterine arteries of
patients affected by PCOS. In fact, the low uterine perfusion that charac-
terizes these patients is improved by the antiandrogenic effect of flutamide.

P-149

In-vitro role of leptin on ovarian granulosa cell steroidogenesis. F.
Dincsahin, O. Taskin, E. Erturan, S. Kursun, C. Ispahi, J. M. Wheeler. SSk
Tepecik, Izmir, Turkey; Ctr for Women’s Health & Research/Akdeniz
Univ, Houston, TX; Akdeniz Univ, Antalya, Turkmenistan, Republic of; Ctr
for Women’s Health & Research, Houston, TX.

Objective: Leptin receptor localized in ovary and testis suggests a likely
target for leptin action. We tried to determine the biologic effects and role
of leptin in vitro on granulosa cell function.

Design: Controlled prospective study.
Materials/Methods: Serum and follicular fluid leptin levels, BMI deter-

mination, and granulosa cells obtained during oocyte pick-up in 20 patients
(mean age 34.0� 3.3 yrs) undergoing ART. Following culture with
androstenedion (0.1 mM), at least 100 000 granulosa cells in each well were
exposed to different concentrations of FSH (0.1, 1.0, 10, 100 ng/ml) with
IGF-1 (30 ng/ml) and leptin (3 ng/ml). The second group of cells were
exposed to increased concentrations of leptin with FSH (1.0 ng/ml) and
IGF-1 (30 ng/ml). Control group was incubated with culture medium only.
Estrogen and progesterone levels are measured by RIA in culture media.

Results: Serum and follicular fluid leptin levels were similar among the
patients (19.8� 8 and 17.6� 6.6 ng/ml). Leptin levels are correlated with
BMI being greater in obese patients (p� 0.03). No correlation was found
in relation to the factors leading to infertility. While leptin did not alter the
additive effects of FSH and IGF in low FSH concentrations, the stimulatory
effect of IGF-1 was blunted in high FSH concentrations. The estrogen levels
which was increased with maximum FSH/IGF-1 concentrations are de-
creased around 35% with leptin. Progesterone levels did not decreased
based on different concentrations of leptin.

Conclusions: Our results support leptin affects granulosa cells more than
luteinized cells, especially in those with greater BMI. Therefore, in women
with increased leptin levels such as PCOS, the resultant defect in IGF
sensitization in FSH stimulation of granulosa cells may alter its develop-
ment.

Supported by: SSK Tpecik/Center for Womens Health & Research.

P-150

Hydrosalpinx fluid diminishes HOXA10 expression: a molecular mech-
anism for decreased implantation rates. G. S. Daftary, H. S. Taylor.
Yale Univ, New Haven, CT.
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Objective: The presence of hydrosalpinges decreases implantation rates
and pregnancy rates in women undergoing in-vitro fertilization and embryo
transfer. We studied the effect of hydrosalpinx fluid on the expression of
HOXA10, an endometrial transcription factor known to be necessary for
implantation.

Design: HOXA10 expression in endometrial cell culture was determined
by northern blot analysis.

Materials/Methods: Hydrosalpinx fluid was aspirated transvaginally from
5 patients at the time of IVF retrieval. The fluid was immediately aliquoted
and serial dilutions prepared in Minimum Essential cell culture medium.
Ishikawa cells, a well-differentiated endometrial adenocarcinoma cell line
were incubated with this fluid at dilutions of 10%, 40% and 50% for 48
hours. Cells incubated in undiluted Minimum Essential cell culture medium
were used as controls. Three sets of experiments were performed on each
patient sample at each dilution. At 48 hours, the cells were lysed in Trizol,
total RNA extracted and analyzed by northern blot using a32P labeled
HOXA10 riboprobe. A32P labeled G3PDH riboprobe was used as a control
for RNA loading.

Results: HOXA10 mRNA expression in endometrial cells was found to
decrease with increasing concentrations of hydrosalpinx fluid. The decrease
was inversely proportional to the concentration of hydrosalpinx fluid. Den-
sitometric analysis of the Northern blot revealed that HOXA10 mRNA
expression was significantly different from control at all levels of dilution
used, at p� 0.001 using Student’s t-test.

Conclusions: HOXA10 is known to be necessary for implantation. Here
we demonstrate that hydrosalpinx fluid decreases the expression of
HOXA10 in endometrial cells. This may be a molecular mechanism for
diminished implantation rates observed in women with hydrosalpinges.

Supported by: NIH HD36887.

P-151

Expression profiles of Fas/Fas ligand and tumor suppressor genes in
human granulosa cells. C. Keck, D. Pietrowski. Univ Freiburg, Freiburg,
Germany.

Objective: Ovarian cell death is an essential process for the homeostasis
of ovarian function. Luteolysis by programmed cell death or apoptosis is
important for maintenance of ovarian cyclicity. Although there are multiple
pathways that can determine cell death or cell survival, crosstalk among
protooncogenes, tumor suppressor genes, survival genes and death genes
plays an important role in determining the fate of ovarian cells. The
objective of this study was to analyse the expression pattern of various
tumor suppressor genes (TSG) and the Fas/Fas ligand system with or
without stimulation with human chorion gonadotropin (hCG) in human
granulosa cells (GC).

Design: The expression of the following TSGs involved in different
mechanism of apoptosis was studied by RT-PCR: RB-1 (Familial retino-
blastoma), VHL (Von-Hippel Lindau), NF-1 (Von Recklinghausen Neuro-
fibromatosis), NF-2 (Neurofibromatosis type 2), Wt-1 (Wilms tumor) p53
(Li Fraumeni), APC (Familial adenomatous polyopsis). Expression of Fas/
Fas ligand was analysed after stimulation with 1 U, 5 U and 20 U hCG.

Materials/Methods: GCs were isolated from follicular fluid of patients
undergoing IVF therapy as described elsewhere (Keck et al., 1998). RNA
was isolated by the method of Chomczynski and Sacchi (1987) and Western
Blot analysis was performed as described elsewhere.

Results: In GCs derived from IVF patients tumor suppressor genes VHL,
NF-1, NF-2, WT-1 p53 and APC are expressed. However, we could not
detect any mRNA message for RB-1. In addition we detected mRNA for Fas
and Fas ligand in human GC. Stimulation of GC with hCG resulted in an
accumulation of Fas ligand protein as shown in Western blot analysis.

Conclusions: We conclude that the expression of tumor suppressor genes
and the Fas/Fas ligand system is important for regulation of apoptosis. HCG
stimulates Fas ligand expression. This suggests that hCG modulates apo-
ptotic mechanisms by interaction with the Fas/Fas ligand system.

P-152

Effects of BSA, glucose and phosphate on 2-cell block and blastocyst
development of 1-cell mouse embryos during in vitro culture. S. H.
Kim, Y. H. Lee, J. W. Shin, T. Kim. Korea Univ Hosp, Ansan, Korea.

Objective: To assess the effect of BSA, glucose and phosphate addition
to a chemically defined medium (M16) on the development of mouse
one-cell embryos in vitro.

Design: Prospective experimental study.
Materials/Methods: Harvested mouse (ICR) one-cell embryos were cul-

tured for 48 hours using M16 solution with various concentrations (0-15%)
of BSA. First, mouse 1-cell embryos were divided into two groups. One
group of them was cultured under the same condition for further 72 hours
and the other group was cultured in the media with fixed concentration
(0.3%) of BSA, and evaluated the effect of media on the 2-cell block and
further embryonic development. Secondly, the effects of removal of glucose
and/or phosphate from the BSA conditioned culture media (M16) on the
development of mouse embryo were also evaluated.

Results: Higher concentration (0.9–1.5%) of BSA in the culture media
during the first 48 hours of 1-cell mouse embryo culture overcome 2-cell
block significantly, however, the continued exposure to higher concentra-
tions after 48 hours do not influence further development. Removal of
glucose and/or phosphate from the culture media during the early stage (first
48 hours) of culture showed significant overcoming of 2-cell block and
increased the blastulation rate, but after the first 48 hours of culture, the
absence or presence of glucose and/or phosphate do not influence the further
embryonic development. Finally, the positive effects of the removal of
glucose and/or phosphate are also augmented with the increased BAS
concentration of the culture media.

Conclusions: Increased BSA concentration and removal of glucose and/or
phosphate during the early stage of culture may have favorable effect on
2-cell block and further development of mouse embryo in vitro.

P-153

Genetic expression of monocarboxylate transporters (MCTs) isoforms
and basigin during human oocyte maturation. F. Herubel, Y. Menezo, S.
El Mouatassim, E. Servy, R. Frydman. IRH-Laboratoire Marcel Merieux,
Bron, France; Augusta Area Reproductive Assoc, Augusta, GA; Hoˆpital
Antoine Béclère, Clamart, France.

Objective: Pyruvate and lactate are the major energy sources for the
preimplantation human embryo, during the first cleavage stages and thus
represent important components for embryos culture media. The purpose of
this study was to investigate which members of the MCT family were
involved in the monocarboxylate uptake by human oocytes.

Design: Messenger RNAs of MCT isoforms 1, 2, 4 and basigin, a
chaperone protein of MCT 1 and 4, were qualitatively analysed in individual
human immature oocytes at the germinal vesicle (GV) stage and in non-
fertilized human metaphase II (MII) oocytes.

Materials/Methods: Reverse transcription nested polymerase chain reac-
tion ( RT-nested PCR) on GV oocytes were collected from cohorts of
oocytes for ICSI, or in MII oocytes in the case of no sperm recovery.
Analysis was performed using either poly (dT) probes or 3 specific probes.

Results: Transcripts encoding for MCT 1 and MCT 2 were detectable in
the majority of the oocytes analyzed. MCT 4 mRNA was not detected in
single oocytes and was barely detectable in pools of 5 oocytes. Basigin
transcripts were found to be unadenylated at the GV stage, and then fully
adenylated at the MII stage of oocytes maturation.

Conclusions: MCT 1 and MCT 2 seem to be the two main members for
moocarboxylate uptake in human oocytes. These two transcripts are fully
polyadenylated at the MII stage. The expression profile of MCT 4 in GV and
MII oocytes reflects a very low level of transcription, raising doubts con-
cerning its real biological influence during preimplantation development.
Out results concerning basigin confirm that a “last minute” regulatory
polyadenylation process occurs during oocyte maturation (EL Moustassim
et al, Mol Human Reprod. 1999, Gandolfi et al. 1999). Thus basigin
transcripts are translationally inactive until the MII stage and can be con-
sidered as markers of cytoplasmic maturation.

Supported by: This project was supported by Augusta Area Reproductive
Associates and IRH-Laboratoire Marcel Merieux.
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Expression of Th1 cytokine IL-12 is unaltered in women with hydro-
salpinx. S. Y. Brett, J. Thong, T. A. Henderson, D. Niven, A. Williams, H.
Critchley. Royal Infirmary of Edinburgh, Edinburgh, UK.
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Objective: It has been proposed that endometrial receptivity is suboptimal
in women with hydrosalpinges undergoing treatment with in vitro fertilisa-
tion. Several hypotheses have been proposed regarding the potential adverse
effect of hydrosalpinx on implantation rates, including an altered expression
of intrauterine cytokines and other inflammatory compounds. There is in
vivo evidence that women with recurrent miscarriage exhibit a primarily
Th1 profile in peri-implantation endometrium, whereas normal subjects
exhibit decreased Th1 and increased Th2 cytokines (Lim et al. Fertil. Steril.
2000 73:136). IL-12 is pivotal in Th1 cytokine induction (Hsieh et al.,
Science 1993 260:547). We therefore wished to determine whether women
with hydrosalpinx demonstrate an increased expression of Th1 cytokines
(IL-12).

Design: Informed consent was obtained for endometrial biopsy from 3
groups of women. The control group consisted of healthy parous women
with regular menstrual cycles (n� 5).The study groups included women
with a persistent ultrasound diagnosis of hydrosalpinx (n� 7) and women
with a history of bilateral salpingectomy for hydrosalpinx (n� 3). Com-
mencing on day 10 post onset of menses, twice daily urine samples were
analysed by radioimmunoassay to detect the onset of the LH surge. Endo-
metrial biopsy was performed 7-10 days following onset of the LH surge.
Serum hormone levels were assayed on the day of biopsy.

Materials/Methods: Standard immunohistochemical techniques were
used to immunolocalise IL-12. The expression of oestrogen receptor (ER�)
and progesterone receptor were evaluated as a marker of endometrial
maturation. Tissue samples were subjectively scored on a four point scale
by two independent observers (0� no staining, 3� intense staining).
Statistical analysis was performed using the Kruskal-Wallis test. Endome-
trial biopsies were also histologically staged.

Results: A low level of IL-12 immunoreactivity was localised in glands,
stroma, surface epithelium and perivascular components in the control
group. In the hydrosalpinx group, consistently higher immunostaining
scores were observed in most tissue components but minimal staining was
noted in the surface epithelium. This trend, however, did not reach statistical
significance. Furthermore, no significant difference in expression of oestro-
gen receptors and progesterone receptors was noted. Histological dating did
not demonstrate any increase in delayed maturation of the endometrium.

Conclusions: Endometrial maturation was unaffected in the group of
women with hydrosalpinx. No difference in the expression of IL-12 was
found in women with hydrosalpinx compared to controls or women post
salpingectomy.Further detailed molecular studies are required to evaluate
the balance between Th1 and Th2 cytokines in women with hydrosalpinx
and the contribution to successful implantation.

Supported by: Edinburgh Assisted Conception Unit Endowment Fund.

P-155

Adenosine triphosphate (ATP) induced apoptosis in cultured human
luteinized granulosa cells (hLGCs). M. Kim, D. Park, K. Hwang, Y. Kim,
K. Oh. Dept of Obstetrics and Gynecology, Ajou Univ Sch of Medicine,
Kyonggido, Suwon, Korea; Dept of Molecular Science and Technology,
Graduate Sch, Aiou Univ, Kyonggido, Suwon, Korea; Dept of Obstetrics
and Gynecology, Ajou Univ Sch of Medicine, Kyoggido, Suwon, Korea.

Objective: During ovarian remodeling, the cell fate is regulated by
different intraovarian signals. Extracellular ATP and its metabolites have
been shown to regulate secretion, membrane potential, proliferation, platelet
aggregation, neurotransmission, cardiac function, and muscle contraction.
P2U-purinergic receptor mRNA is expressed in hLGCs. The roles of ATP
on the human luteinized granulosa cells (hLGCs) have not been clarified.
This study examines the possible biological actions of extracelluar purine
nucleotides in regulating ovarian granulosa cell apoptosis.

Design: Human luteinized granulosa cells were collected from patients
undergoing an In Vitro Fertilization and Embryo Transfer program.

Materials/Methods: Cultured hLGCs were treated with different concen-
trations of ATP (0.1, 0.25, 0.5, 0.75 mM) for 24 hours. Intracellular
localization of mitochondria and mitochondrial membrane potential (��)
were assessed by Rhodamin123 and JC-1 staining. Intracellular Localiza-
tion of cytochrome c in hLGCs was observed by immunocytochemistry and
releasing of that was determined by western blotting. Cell apoptosis was
assessed by Annexin V staining. Confocal microscopy and flow cytometry
were used to localize and quantify.

Results: The membrane potentials (��) were represented as color inten-
sity after JC-1 staining. Relative intensity of red color measured at 590 nm

(high membrane potential) were decreased by ATP treatment with dose
dependent manner otherwise, relative intensity of green color at 510 nm
(low membrane potential) were increased by ATP treatment with dose
dependent manner. Cytosolic cytochrome c was increased by dose depen-
dent manner. The expression level of annexin V was significantly increased
by ATP treatment with dose dependent manner.

Conclusions: These results showed that granulosa cell apoptosis is in-
duced by ATP. So, we suggest that ATP is another extraovarian regulator of
ovarian life cycle.

P-156

Modulation of the bcl-2/bax ratio by IFN-� and hypoxia in human
peritoneal and adhesion fibroblasts. G. M. Saed, M. P. Diamond. Dept
of Obstetrics and Gynecology, Wayne State Univ, Detroit, MI.

Objective: Following tissue injury and hypoxia, the expression of bcl-2
and bax is associated with apoptosis of many cells. The ratio of bcl-2 to bax
protein can determine whether cells will die via apoptosis or be protected
from it. The higher the bcl-2/bax ratio the lower is the apoptosis. IFN-� has
been shown to enhance epidermal fibroblasts proliferation and retard apo-
ptosis.

Design: This study examined the effect of IFN-� treatment under normal
and hypoxic conditions on the bcl-2/bax ratio in fibroblast primary cultures
obtained from normal peritoneal (NPF) and adhesion tissues (ADF) of the
same patient.

Materials/Methods: We have utilized the multiplex RT/PCR technique to
determine the effect of hypoxia on the expression of bcl-2 and bax in normal
peritoneal (NPF) and adhesion (ADF) fibroblasts. Primary cultures of NPF
and ADF were exposed to hypoxia (2% O2) for 24 hrs. Total RNA was
extracted from cells and subjected to multiplex RT/PCR to quantitate
relative change in mRNA levels of bcl-2 and bax in response to hypoxia
treatment.

Results: Our data revealed that baseline apoptosis is lower in ADF than
NPF, as ADF was found to have a higher bcl-2/bax ratio (38%) than NPF.
We have also shown that IFN-� treatment of NPF and ADF resulted in a
70% and 93% increase in bcl-2/bax ratio respectively. Hypoxia treatment
resulted in a great increase in bcl-2/bax ratio in both NPF (73%) and ADF
(93%). The combined treatment of IFN-� and hypoxia resulted in 33%
increase in NF and no increase in ADF of bcl-2/bax ratio.

Conclusions: ADF have a lower apoptosis rate; IFN-� lowered this rate in
both NPF and ADF but to a greater extent in ADF. Also, IFN-� was able to
completely block the stimulating effect of hypoxia on apoptosis in ADF, but
with partial blocking in NPF. These data clearly indicate the antifibrotic
effect of IFN-�, which would be a good candidate for intervention in the
development of peritoneal adhesions and fibrosis.

P-157

Pseudo-isolated FSH deficiency caused by inhibin beta-secreting ovar-
ian tumors: report of three cases. M. Cisar, S. Rose, E. Reid, C. M.
Murdock, L. Nieman, J. H. Segars. Dept of Obstetrics and Gynecology,
Uniformed Service Univ, Bethesda, MD; Combined Fed Program in Re-
productive Endocrinology and the Pediatric & Reproductive Endocrinology
Branch/NIH, Bethesda, MD.

Objective: True isolated FSH deficiency is a rare cause of pubertal failure
caused by a mutation in the FSH gene. We report three cases with serum
values of FSH consistent with isolated FSH deficiency, but clinical presen-
tations inconsistent with that diagnosis. In each case extremely low values
of FSH were due to endocrinologically active ovarian tumors.

Design: Small case series with immunohistochemical analysis.
Materials/Methods: Unstained surgical specimens were fixed and embed-

ded in paraffin blocks and 4–5�m sections were cut and mounted on
sialinized slides. Endogenous peroxidases were blocked using methanol/
peroxide, and proteolytic antigen retrieval was carried out using a hyaluron-
idase digestion for 30 minutes. Slides were stained with the Vector Elite
ABC Kit using Serotec Mouse anti Human Beta B Antibody (MCA1661) at
a 1:100 dilution and Mouse anti Human Alpha (MCA951S) at a 1:50
dilution. Secondary antibody staining was Vector Biotinylated anti mouse
antibody furnished with the kit at a 1:200 dilution. Positive controls were
included in each experiment, and consisted of normal ovarian tissue con-
taining granulosa cells.
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Results: Three adult women presented with FSH serum levels�1.0 U/L
and serum estradiol levels in the normal range. LH levels were 2.0 U/L and
7 U/L in case #1 and #2, the LH level was not available in case #3. Inhibin
beta levels were elevated in case #2 and #3. In all cases puberty had
occurred and secondary sexual features were present. Case #1 was a
menopausal aged woman who also presented with hirsutism and mild
virilization and had an serum testosterone level� 763 ng/dL. Pelvic
sonography revealed “normal” ovaries in case #1, a slightly enlarged 4 by
3 centimeter ovary in the second case, and an obvious 15 centimeter ovarian
tumor in the third case. In all cases, patients had been symptomatic for over
one year and had been followed with a diagnosis of hypothalamic amenor-
rhea. At surgery case #1 was found to have granulosa cell hyperplasia in one
ovary and a sertoli-leydig cell tumor of the contralateral ovary, and cases #2
and 3 were found to have granulosa cell tumors confined to the ovary. All
surgical specimens stained strongly for inhibin beta, but had weak or absent
staining for inhibin alpha. In each case, FSH levels promptly rose postop-
eratively, consistent with normal pituitary function, and inhibin beta levels
fell as well.

Conclusions: The finding of an extremely low FSH level in the absence
of pubertal delay should raise suspicion of an inhibin beta-secreting ovarian
tumor. In this clinical scenario inhibin beta serum levels can be very helpful,
since ovarian imaging studies did not clearly localize the tumor in 2 of 3
cases, and all patients experienced a substantial delay before the correct
diagnosis was established.

P-158

Prevalence of functional ovarian cysts in natural and stimulated cycles.
P. Crosignani, F. Alagna, A. Nicolosi, I. Caliari, G. Calanna, G. Ragni.
Univ of Milan, Milan, Italy.

Objective: Functional ovarian cyst is defined as an ovarian cyst with an
anechoic pattern, greater than 15 mm in mean diameter, visualized in the
early follicular phase, and which was absent at ultrasound scan performed
in the previous cycle. These cysts occur mainly after a pharmacological
ovarian stimulation (antiestrogen, human gonadotropins), but are also an
incidental finding during a natural cycle. Prevalence, average diameter, and
risk correlated to different pharmacological ovulation induction protocols
are not known as the usefulness of expectant management compared to
hormonal suppression therapy in order to facilitate their disappearance. The
aim of this study was to assess the incidence of these functional ovarian
cysts in spontaneous and stimulated cycles, and to assess the risk of
incidence according to different pharmacological stimulations. Furthermore,
we evaluated the effect of oral contraceptive on the disappearance of these
cysts.

Design: Retrospective study.
Materials/Methods: From January 1996 to December 2000, in 353 infer-

tile patients (mean age 32.4� 3.8 years, range 18–43 years), 841 cycles
were monitored by ultrasound: 177 spontaneous cycles in 177 ovulatory
patients and 644 stimulated cycles in 176 anovulatory patients [antiestrogen
355 cycles, (275 cycles with Clomiphene citrate and 80 cycles with Ta-
moxifen), low dose FSH 280 cycles, pulsatile GnRH 29 cycles]. In 26% of
cycles with a functional ovarian cyst (no.� 27) the patients received a 30
mg ethinil-estradiol and 75 mg gestodene combined oral contraceptive (OC)
therapy for 21 days. In 58.6% (no.� 61) no therapy was prescribed
(expectant management), and in 15.4% (no.� 16) the patients underwent
the planned pharmacological ovulation induction.

Results: We found 104 cycles (12.3%) in 56 patients (mean age 32.7
years) in which early follicular phase ultrasonography showed an anechoic
ovarian cyst: 22 after a spontaneous cycle (12.4%), 29 after a stimulated
cycle with antiestrogen in the previous month (20.2%; particularly: 6.5%
after clomiphene citrate and 13.7% after tamoxifen), 50 after a stimulated
cycle with FSH low dose (17.8%) and 3 cycles after a pulsatile GnRH
stimulation (10.3%). The percentage of ovarian cyst on the total of stimu-
lated cycles was 12.3%. Clomiphene stimulated cycles had a percentage of
ovarian cysts significantly lower (6.5%) than spontaneous cycles and stim-
ulated cycles using other drugs (p� 0.05, chi square test). Twenty-five
patients had more than one cycle with functional ovarian cysts. The func-
tional ovarian cyst disappeared in 74.1% of the OC treated cycles and in
50.8% of the cases in a period of four weeks with expectant management
(p � 0.05, chi square test). The ovarian cysts increased their size in 6.2% of
pharmacological stimulated cycles, did not change in 68.7% and disap-
peared in 25% of the cycles.

Conclusions: The incidence of functional ovarian cysts is similar after
spontaneous and stimulated cycles. OC seemed to be more effective in
facilitating the disappearance of functional ovarian cysts than expectant
management.

REPRODUCTIVE IMMUNOLOGY

P-159

Regulation of inhibitory �B� (I�B�) phosphorylation by estradiol in
endometrial cells. U. A. Kayisli, B. Selam, O. G. Kayisli, A. Arici. Yale
Univ Sch of Medicine, New Haven, CT.

Objective: Nuclear factor-	B (NF-	B) is a transcription factor kept in an
inactive state in the cytosol by its binding to I	B�. Tumor necrosis factor-�
(TNF-�) or interleukin-1 induce phosphorylation and degradation of I	B�
that result in the activation and nuclear relocation of NF-	B, which initiates
NF-	B-mediated transcription of responsive genes. Estrogen influences the
growth, differentiation and functioning of many target cells by genomic and
non-genomic pathways. Although genomic effects of estrogen are mediated
via estrogen receptors and occur over a period of hours or days, recent
studies have shown that non-genomic effects of the estrogen occur within
5-20 minutes. We hypothesized that estrogen may inhibit TNF-�-induced
I	B� phosphorylation and degradation, and thus down-regulate indirectly
NF-	B-dependent gene expression.

Design: Western blot analysis and immunocytochemistry in endometrial
cell cultures.

Materials/Methods: To investigate the effect of estradiol on I	B� phos-
phorylation and degradation, normal and phosphorylated forms of I	B�
were analyzed by Western blot in endometrial stromal cell cultures. Cells
were exposed to estradiol (10�8 M), TNF-� (2 ng/ml), and estradiol in
combination with TNF-� for 3 to 90 minutes. Another group of endometrial
stromal cells were exposed to estradiol for 24 hours and then incubated with
TNF-� for 5 to 90 min. We also evaluated total I	B� levels in the presence
or absence of estradiol by immunocytochemistry.

Results: In untreated and estradiol-treated stromal cells for 24 hours,
normal I	B� levels were high, while phosphorylated form of I	B� levels
were very low. In cells treated with TNF-�, I	B� levels decreased rapidly
in a time-dependent manner. At the same time, phosphorylated I	B� levels
increased reaching a peak level between 6 and 12 minutes. However, levels
of normal and phosphorylated I	B� were higher in the presence of estradiol
with TNF-�, compared to the levels observed with TNF-� treatment alone.
This effect of estrogen on I	B� was more pronounced after treatment of the
cells with estradiol for 24 hours before the TNF-� treatment. Immunocy-
tochemical analysis revealed that after 24 hours of estradiol treatment the
immunoreactivity for I	B� was stronger than untreated cells.

Conclusions: These results suggest that estradiol may have an inhibitory
effect on the phosphorylation and on the degradation of the phosphorylated
form of I	B� in endometrial cells. Another effect of estradiol seems to be
the enhancement of I	B� protein turnover by increasing the expression of
I	B� over a longer period.

P-160

Superovulation during IVF treatment: its effect on integrin expression
and endometrial receptivity. K. Thomas, A. Thompson, G. Vince, C.
Kingsland, I. Lewis Jones. Liverpool Women’s Hosp, Liverpool, UK.

Objective: To assess the difference in endometrial structure and integrin
expression in stimulated and non-stimulated endometrium.

Design: The receptivity of the endometrium is thought, by some, to be
impaired by superovulation techniques used in IVF treatment. Endometrial
receptivity is normally assessed by dating the glandular and stromal ele-
ments within it. Our understanding of implantation has improved over the
last decade however due to the discovery of integrins. Certain integrins have
been shown to be expressed in a cyclically dependent manner and are
therefore considered important markers of its receptivity. Three particular
integrins (�v�3, �4�1 and�1�1) have been shown to be expressed only
during the ‘implantation window’ and are therefore thought to be hormon-
ally controlled. Aberrant expression of these integrins is associated with
infertility. We wished to look at the effect of gonadotrphic stimulation on
endometrial structure and expression of these three integrins.
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Materials/Methods: We compared the structure of the endometrium and
integrin expression in stimulated and non-stimulated endometrium. Endo-
metrial biopsies were obtained from ovum donors after ovarian stimulation,
7 days after hCG administration. These were compared with a control group
of fertile women attending for sterilisation. A biopsy taken 7 days following
the detection of urinary LH surge.Sections were immediately frozen in
liquid nitrogen and stored at�20°C until analysis. Immunohistochemical
analysis employed a panel of 5 monoclonal antibodies to analyse the
concentrations of the�v�3, �1, �3, �4 and�1 integrins. The biopsies were
firstly dated by assessing the stage of the glandular development. Concen-
tration of integrins in the glandular and luminal epithelium were measured
using the HSCORE.

Results: There was a delay in the development of the glandular epithe-
lium after COH. There was also a reduction of all three integrins in the
glandular epithelium of biopsies from the donor patients when compared to
the control patients (all p� 0.05). The expression of the�v�3 integrin was
also reduced in the luminal epithelium (P� 0.003).

Conclusions: There is a delay in the development of the glandular
epithelium after superovulation. However the main finding is the reduction
in the expression of all 3 integrins in the endometrium. These integrins are
thought essential for implantation but may be suppressed in IVF cycles due
to the high oestradiol levels. Their reduction may lead to impaired implan-
tation during IVF treatment. Further work needs to be done to assess if the
integrin expression can be manipulated by altering the oestradiol levels
during IVF treatment.

P-161

A polymorphism of the tryptophan hydroxylase gene is not associated
with idiopathic recurrent miscarriage. G. Unfried, K. Lessel, F. Nagele,
C. B. Tempfer, J. Huber. Univ of Vienna, Vienna, Austria.

Objective: Immunologic factors are believed to play a major etiologic
role in the pathogenesis of idiopathic recurrent miscarriage (IRM). We
investigated the relation between IRM and a polymorphism in intron 7 of
the tryptophan hydroxylase (TPH) gene, an immunologic modulator on the
placental level.

Design: Prospective case control study.
Materials/Methods: We investigated 125 women with a history of 3 or

more consecutive pregnancy losses before 20 weeks gestation and 137
healthy controls with at least 2 live births and no history of pregnancy loss.
Peripheral venous puncture, DNA extraction, and polymerase chain reaction
(PCR), followed by restriction fragment length polymorphism (RFLP) anal-
ysis were used to genotype women for the presence of the A218C poly-
morphism of the TPH gene.

Results: Allele frequencies among women with IRM and controls were
32.4% and 38.7%, respectively, for allele A (wild type) and 67.6% and
61.3%, respectively, for allele C (mutant). No association between the
presence of allele C and IRM was found (P� .3, odds ratio [OR] 1.31;
Confidence Interval [CI] 0.93 to 1.87). Genotype frequencies were also not
significantly different between the study group (C/C: 44.8%, A/C: 45.6%,
A/A: 9.6%) and the control group (C/C: 37.2%, A/C: 48.2%, A/A: 14.6%;
P � .2). Between women with primary and secondary IRM, no statistically
significant differences with respect to allelic frequencies were observed
(63% vs. 62% for allele C and 31% vs. 38% for allele A; P� .3).

Conclusions: This is the first report on a TPH gene polymorphism among
women with IRM, demonstrating that the investigated A218C polymor-
phism in intron 7 is not associated with IRM in a Caucasian population.

P-162

Identification of a novel progesterone response element in the HLA-G
gene promoter region. S. M. Yie, R. Xiao, C. L. Librach. Dept of
Obstetrics and Gynecology, Sunnybrook & Women’s Coll Health Science
Ctr and Max Bell Research Wing, The Toronto Gen Hosp, Toronto, ON,
Canada.

Objective: Many functional characteristics of human leukocyte antigen G
(HLA-G) support the notion that it plays an important role in maternal
immune tolerance to the fetus. Previously. we reported that HLA-G protein
and mRNA levels are enhanced by progesterone in vitro through activation
of HLA-G gene transcription. Since we could not find any previously

reported progesterone response element (PRE) sequences within the HLA-G
gene promoter region, the objective of this study was to identify any novel
progesterone response elements in this region.

Design: Controlled experimental study.
Materials/Methods: Progesterone receptors were prepared from the

MCF-7 breast cancer cell line treated with RU486 in culture. A 458 bp
HLA-G gene promoter fragment that has previously been shown to increase
CAT reporter gene expression by progesterone was isolated from JEG-3 cell
genomic DNA. A PRE derived from the mouse mammary tumor virus
(MMTV) and potential PRE site oligonucleotides derived from the fragment
were synthesized. The interaction between the receptor and DNA was
analyzed by an electrophoretic mobility shift assay (EMSA) and a DNA
fragment binding ELISA.

Results: Progesterone receptors bound specifically to both of the 458 bp
HLA-G promoter fragment and the control MMVT PRE. One of the
oligonucleotide constructs competed for progesterone receptor binding with
both the 458 bp fragment and the MMTV PRE. This oligonucleotide had a
similar binding affinity to the progesterone receptor as the MMTV PRE.
However, it only had a 60% sequence homology with the MMTV PRE.

Conclusions: We have identified a novel progesterone response element
in the HLA-G gene sequence that may be responsible for HLA-G gene
transcriptional regulation by progesterone. Therefore, one mechanism for
the immunomodulation by progesterone during pregnancy may be through
regulation of HLA-G expression via this newly identified PRE.

P-163

Obstetrical family histories of women with unexplained recurrent preg-
nancy loss. C. A. Clark, K. A. Spitzer, J. N. Nadler, D. Wong, C. A.
Laskin. START Reproductive Biology Unit, Toronto, ON, Canada.

Objective: To determine whether there is an increased incidence of
pregnancy loss in the mothers of women with unexplained recurrent preg-
nancy loss (RPL).

Design: Survey analysis of the family history in women with recurrent
pregnancy loss compared to a control population.

Materials/Methods: We examined the family obstetrical histories of a
population of women with RPL (n� 380) which was defined as at least 2
losses in the absence of hormonal, anatomic or genetic abnormalities. Each
completed a questionnaire which asked for both her own and her mother’s
obstetrical history. A control group of 140 women who were attending a
family practice clinic were asked to complete a family history questionnaire
anonymously.

Results: Table 1 below shows the number of losses in each group. The
mothers of the women with RPL had no higher prevalence of pregnancy
losses than mothers of an unselected group of women.

Family history in women with recurrent pregnancy loss.

History of loss

RPL
n � 380

(%)

RPL
mothers
n � 380

(%)

Control
mothers
n � 140

(%)

At least 1 loss 380 (100) 135 (35.5) 45 (32.1)
1 Loss 0 80 (21.1) 28 (20.0)
2 Losses 96 (25.3) 30 (7.9) 9 (6.4)
�3 Losses 284 (74.7) 25 (6.6) 8 (5.7)

Conclusions: Based upon our review of the obstetrical histories of 520
women, there does not appear to be any familial pattern to recurrent
pregnancy loss.
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P-164

A survey of visitors to a science centre and website regarding the use of
donor gametes. J. Jenkins, C. Kailasam, C. Ford, L. Corrigan, K. Sykes.
Univ of Bristol, Bristol, UK; At-Bristol Science Ctr, Bristol., UK.
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Objective: To survey public opinion on the use of donor gametes for
fertility treatment.

Design: Between October and December 2000 visitors to the @t-Bristol
science exhibition centre and website were invited to complete a structured
questionnaire on their views of donor gamete treatments.

Materials/Methods: In 2000 as a major UK millennium project an ambi-
tious, interactive science centre was opened to the public in Bristol with an
interactive website. A large section on reproduction was developed in
collaboration with the Centre for Reproductive Medicine, Bristol. The
science centre has proven to be highly popular to the public, thus it provided
an ideal opportunity to survey public opinion using a structured question-
naire at the centre and on the website.

Results: Responses were received from 321 visitors to the centre and 107
visitors to the website. Overall 80% supported use of donate eggs 10%
rejected use of this treatment and the others were unsure. There was
declining support for use of donor eggs with increasing age of the recipient.
With regard to donor sperm treatment for single women and lesbian couples
overall 38% and 40% supported treatment and a further 20% and 22%
respectively were unsure. Views did not differ significantly between men
(n � 188) and women (n� 231). Comparing respondents over 45 years
(n � 138) to those under 45 (n� 287), revealed 71% vs 85% p� 0.001
respectively supported donor egg treatment, 27% vs 43% p� 0.001 re-
spectively supported treatment for single women and 26.8% vs 43.2% p�
0.001 respectively supported treatment for lesbian couples. Comparing
respondents with children (n� 208) to those without children (n� 215),
revealed 76% vs 85% p� 0.001 respectively supported donor egg treat-
ment, 32% vs 43% p� 0.01 respectively supported treatment for single
women and 28% vs 53% p� 0.001 respectively supported treatment for
lesbian couples.

Conclusions: The public was supportive of the use of donor gametes for
fertility treatment but was more conservative if there was no father for the
child. There was declining support for increasing age of women receiving
eggs. Overall there was little difference between the views of men and
women. Those who were older or already had children were less supportive
of the use of donor gametes.

P-165

Mixed protocol same-syringe combination of gonadotropins: compati-
bility of Ferring’s new highly purified human-derived FSH and Re-
pronex�. D. C. Marshall, E. A. Raike, R. V. Nardi. Ferring Pharmaceu-
ticals, Inc, Tarrytown, NY; Qualtech Lab, Ocean, NJ.

Objective: Mixed protocols (concomitant hMG and FSH) for ovarian
stimulation are widely used and often combine FSH and hMG in the same
syringe to decrease the number of daily injections. This practice raises the
question of gonadotropin compatibility. Although amino acid sequences of
human and recombinant-derived FSH are identical, they are chemically
different due to their glycosylation in human (in vivo) and Chinese Hamster
ovary cells (in vitro), respectively. Also, medicinal proteins can lose bio-
logical activity as they interact and/or adhere to container surfaces or are
reconstituted with diluents untested for compatibility. This study tested the
biological activity of Ferring’s new, highly purified human-derived FSH
(FhFSH™) and Repronex� (hMG) when reconstituted with the same diluent
and combined in the same syringe.

Design: Reference Standards (RS), traceable to the National Institute for
Biological Standards and Control (WHO) for the bioactivity of FSH and LH
were compared to the bioactivity found in FhFSH and Repronex alone, and
in combination.

Materials/Methods: Separate groups of female (FSH assays) and male
(LH assays) rats (�6/group) were injected SC, qd for 3 d or 4 d,respec-

tively, with low, medium and high doses of RS, FhFSH, Repronex, FhFSH
and Repronex combined, or vehicle control, and sacrificed. Uterine (FSH)
or seminal vesicle (LH) wet weights were compared until a 95% confidence
interval of�0.18 was obtained from bioassay results between RS and drug
product. Reconstitutions (0.9% saline) and mixing of Repronex and FhFSH
were made using commercially available Becton-Dickinson� plastic sy-
ringes. Bioassay comparisons (USP) were made using: M (log potency)�
4/3 � i (dose interval)� Ta (difference in organ weight)/Tb (slope total
organ wt by total dose), where antilog M� 100 � % of claim.

Results: The sum of FSH and LH biological activities measured in the rat
bioassay for FhFSH and Repronex individually and for equal mixtures of
the two were numerically almost identical and well within the 5% validated
variance of the assay as shown in the table below.

FSH and LH activities in component and combined solutions using FhFSH
and Repronex.

IU/vial FhFSH Repronex

FhFSH	
Repronex

(theoretical)

FhFSH	
Repronex
(actual)

FSH activity
(% claim)

82.40 86.81 169.21 (100%) 172.25 (102%)

LH activity
(% claim)

0 83.13 83.13 (100%) 84.64 (102%)

Conclusions: Ferring’s new, highly purified human-derived FSH and
Repronex can be reconstituted in 0.9% saline, mixed in the same plastic
syringe, and administered as a single SC injection with no loss of FSH or
LH activity.

Supported by: This study was supported by Ferring Pharmaceuticals,
Tarrytown, NY.

P-166

Luteal phase progesterone support after in vitro fertilization: increased
prevalence of vaginal bleeding using intravaginal natural progesterone
versus intramuscular progesterone. T. A. Richardson, R. D. Robinson,
T. N. Hickman, S. R. Davis. Wilford Hall Medical Ctr, San Antonio, TX.

Objective: To compare the effectiveness of intravaginal natural proges-
terone suppositories with intramuscular (IM) progesterone for luteal phase
support after In vitro fertilization (IVF).

Design: Retrospective cohort study.
Materials/Methods: 317 consecutive IVF-ET cycles were reviewed. 217

women received IM progesterone (control group) and 100 received intra-
vaginal progesterone suppositories (study group) for luteal phase support.
These two groups were compared with respect to the prevalence of vaginal
bleeding, clinical pregnancy rates, ongoing pregnancy rates, implantation
rates and rates of pregnancy loss.

Results: 15% (33/217) of women using IM progesterone and 54% (54/
100) of women using vaginal suppositories experienced vaginal bleeding
after embryo transfer. This was a significant increase in the prevalence of
vaginal bleeding for women using vaginal suppositories with power suffi-
cient to detect a 15% difference (Odds Ratio� 6.55; 95% Confidence
Interval, 3.69–11.67; P� 0.001). No statistically significant differences in
clinical pregnancy rates, ongoing pregnancy rates, implantation rates, or
pregnancy loss rates were found between the two groups.

Conclusions: Patients using intravaginal natural progesterone for luteal
phase support after IVF-ET had an increased prevalence of vaginal bleeding
compared with those patients receiving IM progesterone. Despite increased
bleeding, there was no significant difference in clinical pregnancy rates,
ongoing pregnancy rates, implantation rates or pregnancy loss rates.

P-167

Better fertilization rates with intracytoplasmic sperm injection (ICSI)
in unexplained infertility. Y. Bdolah, A. Hurwitz, H. Holtzer, F. Lossos,
B. Zentner. Hadassah Mt Scopus Univ Hosp, Jerusalem, Israel.

Objective: Intracytoplasmic sperm injection (ICSI) has been applied in
patients over forty, in tubal infertility, and some have suggested it as the
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treatment of choice in all in vitro (IVF) cases. Reduced fertilization rates
have been documented in IVF cycles done for unexplained infertility. The
possible role of ICSI to avoid these fertilization failures in the first IVF
attempt has been advocated before. Our objective was to compare the
fertilization rates in IVF and ICSI applied on sibling oocytes in unexplained
infertility cases.

Design: A retrospective analyses was carried out on 161 cases of unex-
plained and tubal infertility, between January 1997 and December 2000, in
which sibling oocytes were subject to two insemination techniques: some
were injected with semen by the ICSI procedure and others were insemi-
nated by conventional IVF, using the same sperm preparation.

Materials/Methods: Patients included in the study received ovarian stim-
ulation treatment in acceptable protocols, using gonadotropin releasing
hormone analogs (GnRHa) and different menotropins. Transfer of embryos
was performed either, 48–72 hours after retrieval or at the blastocyst stage.
Fertilization rates, embryo quality, as well as pregnancy rates, were com-
pared and analyzed using the SPSS software.

Results: The average rate of fertilization of all sibling oocytes, using IVF
and ICSI, were 0.5653 and 0.7115, respectively. The difference in fertili-
zation rate, analyzed by paired T-test, was 0.1462 (SD� 0.4232, 95%
confidence interval 0.0802–0.2120, p� 0.0001). In 26 cycles (16.1%) total
failure of fertilization was observed, using IVF, where as no such failures
were noted in the ICSI-inseminated oocytes. Total motile cell in each
couple, had no correlation with the difference in fertilization rates. Rates of
pregnancy were not significantly different in ICSI, IVF and mixed embryo
transfers, accordingly: 44.2%, 54.9%, and 45.9%. There was no significant
difference (p� 0.846) in IVF and ICSI fertilization rates between embryo
transfers which resulted in pregnancy and those which did not.

Conclusions: Our results indicate that ICSI has an advantage over stan-
dard IVF in unexplained infertility cases. As such, we suggest that at least
half the oocytes be exposed to ICSI in order to obtain information on the
sperm’s potential to fertilize the oocytes and prevent total failure of fertil-
ization in the first attempt of such cases.

P-168

Subcutaneous (SC) administration of Ferring’s new highly purified,
human-derived FSH to female patients participating as egg donors for
IVF is an effective and well-tolerated treatment. S. H. Fein, R. Kaufman,
B. Gocial, D. C. Marshall. Ferring Pharmaceuticals, Inc, Tarrytown, NY;
Southeastern Fertility Ctr, Mt. Pleasant, SC; Pennsylvania Reproductive
Assoc, Plymouth Meeting, PA.

Objective: To determine the therapeutic efficacy and safety of a new
highly purified, human-derived Ferring FSH (FhFSH™) administered sub-
cutaneously in donor egg patients.

Design: Open-label, single arm, multi-center study conducted at 8 aca-
demic and private fertility clinics with expertise in in vitro fertilization using
egg donors.

Materials/Methods: Thirty healthy, fertile females, ages 21 to 33 years,
with regular ovulatory menses of 24 to 35 days received long-protocol down
regulation with leuprolide acetate (0.5 mg SC/day) starting 7 days prior to
anticipated menses and continuing for up to 20 days. Adequately down
regulated donors (E2 � 45 pg/ml and endometrial lining� 6 mm on
ultrasound) received FhFSH 225 IU SC qd� 4 days followed by individ-
ualized dosing from 75 to 450 IU SC qd for a total maximum duration of 12
days. Donors meeting minimum criteria (3 follicles�16 mm and appropri-
ate E2 levels) received hCG 10,000 USP units IM the day after the last dose
of FhFSH. Study site specific procedures for oocyte retrieval, recipient
preparation, IVF and embryo transfer were used. Intracytoplasmic sperm
injection (ICSI) and assisted hatching (AH) were allowed. Recipient pa-
tients were�50 years old. Progesterone gel, 90 mg qd was given to
recipients after embryo transfer for luteal support. A maximum of four
embryos were transferred.

Results: The mean ages and BMI’s of donors were 27.3 years and 23.0,
respectively, for donors and 39.9 years and 24.7, respectively, for recipients.
Results for the primary efficacy variable (number of oocytes retrieved) and
for secondary efficacy variables are summarized in the table below. There
were 10 singlet and 8 twin pregnancies among those continuing. Two
donors had OHSS and one recipient an ectopic pregnancy. Other adverse
events were routine in nature and self limited. FhFSH injections were well
tolerated locally with minimal pain and irritation.

FhFSH SC.

Parameter
Donors
N � 30

Recipients
N � 30

Mean number oocytes retrieved (SD) 14.4 (7.1)
Mean number mature oocytes

retrieved (SD)
11.3 (7.3)

Number patients with oocyte
retrieval (%)

30 (100)

Mean peak (ng/ml) serum E2 (SD) 2327.3 (1613.2)
Number patients with embryo

transfer
— 29 (96.7)

Chemical pregnancy (%) — 24 (80)
Clinical pregnancy (%) — 20 (66.7)
Continuing pregnancy (%) — 18 (60)

Conclusions: FhFSH SC is highly effective and well-tolerated when used
to stimulate super ovulation in egg donors for IVF.

Supported by: This study was supported by Ferring Pharmaceuticals,
Tarrytown, NY.

P-169

Clinical application of “assisted” intracytoplasmic sperm injection.
Y. L. Zhou, E. J. Xia, J. Zhang, Z. H. Wang, J. H. Wan, J. Liu. Shan Hai
Hui De Fertility Ctr, Beijing, P R ofChina, Beijing, China; Qingdao Jiaen
Fertility Ctr, Qingdao, Shandong Province, P R of China, Qingdao, Shan-
dong Province, China; GBMC Fertility Ctr, Baltimore, MD.

Objective: The aim of the study was to compare clinical results between
“assisted” intracytoplasmic sperm injection (ICSI) procedure and conven-
tional ICSI method in patients with male-factor infertility.

Design: Patients with male-factor infertility were randomly divided into
two groups: group 1, “assisted” ICSI procedure was carried out; group 2,
conventional ICSI method was used. The rates of oocyte degeneration,
normal fertilization, embryo cleavage and clinical pregnancy were com-
pared.

Materials/Methods: A total of 73 patients were included in this study. The
mean ages were 35.1� 4.2 (years, means� SD) for group 1 (n� 36),
34.8� 5.8 for group 2 (n� 37). For group 1, “assisted” ICSI procedure was
carried out as follow: an oocyte was kept with a holding pipette in an
injection dish, about 25�m hole on the zona pellucida was first created
using a laser system, an injection pipette containing a spermatozoon was
inserted into oocytes through the hole and the spermatozoon was then
injected into the ooplasm. For group 2, conventional ICSI was performed,
no hole on the zone pellucida was made prior to injection, injection pipette
containing a spermatozoon was directly inserted into oocytes through the
zone pellucida and the single sperm was then injected into the ooplasm.
Fertilization was examined 18 hours later after injection. Embryo transfer
(ET) was carried out 48 hours later after fertilization. Three embryos with
good quality per patient were transferred into the uterus. Clinical pregnancy
was determined by the presence of a fetal heartbeat on ultrasound exami-
nation 8 weeks after ET. The results were analyzed using Chi-square test.
Probabilities�5% were considered significant.

Results: 338 oocytes were injected in group 1 and 365 oocytes were
injected in group 2. The rates of oocyte degeneration, normal fertilization,
embryo cleavage and clinical pregnancy were 3%, 85%, 96% and 65% in
group 1, respectively; 5%, 81%, 92% and 61% in group 2, respectively.
There were no statistically significant differences in the rates of oocyte
degeneration, fertilization, embryo cleavage and pregnancy between group
1 and group 2.

Conclusions: Our results show a tendency of improvement of clinical
results using the “assisted” ICSI procedure. We believe that more data are
needed in order to further evaluate this novel procedure.

P-170

Crinone® vaginal gel vs. intramuscular progesterone for luteal support
in oocyte donation cycles: clinical and endocrinologic differences. F. L.
Licciardi, A. Sanghvi, G. Lawson, L. C. Krey. Program for In Vitro
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Fertilization, Reproductive Surg and Infertility, New York Univ Sch of
Medicine, New York, NY.

Objective: Because there is no ovarian progesterone contribution to the
endometrium and developing fetus, oocyte donation provides an excellent
model to assess exogenous progesterone supplementation. Crinone® gel is
the only product approved by the FDA for luteal support. This study
compares its efficacy to IM progesterone.

Design: A retrospective study comparing the outcomes of Crinone®
progesterone gel to intramuscular progesterone for luteal support in oocyte
donation cycles at a university-based IVF program.

Materials/Methods: 97 patients undergoing oocyte donation using Cri-
none® Gel were compared to 99 patients using IM progesterone. Outcome
measures of pregnancy and implantation rates were compared. Groups were
evaluated for differences in age, embryo number, embryo quality, the
presence of frozen embryos and other factors. Patients who received both
treatments were excluded. All embryo transfers were performed on day 3.

Results: Groups were not different when compared for age, embryo and
egg number, embryo quality, ICSI, and number of frozen embryos. The
rates of a positive pregnancy test and percent of embryos reaching the
embryonic sac stage were not different between the groups. The percentage
of embryos which generated a beating fetal heart beat was significantly
lower in the Crinone® group (62/263 or 23.6%) vs. the IM progesterone
group (88/277 or 31.8%) (p� 0.043). The percentage of patients with a live
birth was significantly lower in the Crinone® group (33/97 or 34.0%) than
the IM group (51/99 or 51.5%) (p� 0.027). Progesterone levels were
significantly lower in the Crinone® group throughout the luteal phase, and
beyond in the case of a pregnancy.

Conclusions: The incidence of fetal heart beat per embryo was lower in
patients supplemented with Crinone® compared to IM progesterone. Curi-
ously, the initial pregnancy rates were not significantly different between
the two groups. Such data suggests that Crinone® may not provide optimal
luteal support in ooycyte recipients, particularly as the pregnancy ap-
proaches the fetal heart beat stage.

P-171

The mouse model: new media for embryo culture to the blastocyst
stage. K. H. Bertheussen, M. A. Hentemann. Tromsø Univ Hosp, Norway,
N-9038 Tromsø, Norway.

Objective: In human in vitro fertilization embryos were routinely trans-
ferred to the patients following two days culture in vitro. Our department
pioneered blastocyst culture (5 days) in human IVF in 1994 with our two
sequential media IVF and M3. We here report the development of a new
system of serum-free, sequential media, BBEM and BL-2, using the very
sensitive mouse strain, CD-1. In an accompanying communication, clinical
results from two years’ practice will be shown (as comparative, randomized
studies, all patients). The new media are commercially available as the
Blast-Assist System from Medi-Cult.

Design: Mouse two-cell embryos were cultured one day in phase 1
medium (BBEM), then further three days in phase 2 medium (BL-2), and
the percentages of expanded and hatched blastocysts were determined. A
score of blastocyst morphology was included, based on the degree of
structural uniformity of the trophoblastic layer and an estimate of the
number of cells in blastocysts including the embryoblast (ICM).

Materials/Methods: Embryos were cultured in microdrops of medium
under oil. The basis of the new media can most easily be described as a
heavily modified low-glucose EBSS salt solution, to which have been added
pyruvate, lactate and amino acids, all at low concentrations. As in the
preceding media from Tromsø, albumin and SSR (Synthetic Serum Re-
placement) were included. With reference to standard cell culture method-
ology, a good culture medium is a mixture of a basal medium and serum, or
a mixture of a basal medium and a good serum replacement.

Results: A clear positive effect of SSR on embryo development was
demonstrated in this study. SSR contains EDTA at 4.3�M as a part of the
SSR metal ion buffer, as well as other components including a synthetic
replacement for transferrin (K. Bertheussen 1988, US Patent No.
5,045,467). In contrast to regular tissue culture cells, mouse embryos
required an increased concentration of EDTA; the extra additions for
optimum development were found to be 100�M in phase 1 and 10�M in
phase 2. Following extensive developmental work emphasizing blastocyst
morphology, the final media produced a blastocyst frequency of 94% and a

day 4 hatching frequency of 71% for the CD-1 strain used here. Gardner’s
G1 and G2 yielded a significantly lower frequency of blastocyst and
hatching compared to the BBEM/BL-2 system.

Conclusions: It is concluded that the improved results are derived from
our use of a complete growth medium (i.e. with a good serum replacement)
instead of a mere basal medium.

Supported by: Tromsø University Hospital, Tromsø, Norway.

P-172

The role of colour doppler assessment of subendometrial and ascendent
uterine artery blood flow in the evaluation of endometrial receptivity
following in vitro fertilization. P. M. Perin, M. Maluf. DIASON-Sono-
graphic Diagnosis/Div of Assisted Reproduction, Sa˜o Paulo, Brazil.

Objective: To evaluate whether transvaginal colour Doppler ultrasound
measurement of subendometrial (SE) and ascendent uterine (AU) artery
blood flow on cycle day 2–3 after pituitary desensitization with a GnRH
agonist (basal) and on the day of hCG administration (hCG) can predict
pregnancy and implantation rates in patients undergoing IVF.

Design: Prospective observational study of women undergoing IVF.
Materials/Methods: Subendometrial and ascedent uterine arteries pulsa-

tility index (PI), resistance index (RI), systolic/diastolic rate (S/D) and
maximum peak (Vmax) velocity (cm/s) of 104 consecutive IVF cycles were
assessed on basal and hCG transvaginal scans. The receiver operating
characteristics curve analysis was used to evaluate clinical accuracy and to
determine the best cut-off level for those indexes in predicting the likelihood
of pregnancy and implantation. Ovarian stimulation was carried out with
GnRHa and recombinant FSH (rFSH)/hMG long protocol in all cycles and
ICSI was performed when necessary. Patients were grouped according to
the absence (group A) or presence (group B) of clinical pregnancy.

Results: Patients’ demographics (age, infertility factor/duration, body
mass index, mean number of rFSH/hMG ampoules, duration of stimulation)
were similar in both groups. Mean E2 and P levels, endometrial thickness
on the day of hCG administration, mean number of M2 oocytes recovered,
inseminated and fertilized showed no difference between groups. The mean
number of embryos transferred, embryo quality and embryo development
rate on day 3 were similar in both groups. Overall clinical pregnancy and
implantation rates were 37.5% (39/104) and 19.5% (65/333), respectively.
On basal scan, PI, RI, S/D and Vmax values of AU and SE arteries were
similar in both groups. On hCG scan, PI, RI, S/D values of SE arteries and
PI, RI, S/D and Vmax values of AU arteries revealed no difference between
groups. Mean (�SD) Vmax value of SE arteries was significantly lower
(p � 0.000) on group A (5.6� 1.5 cm/s) when compared to group B (7.3�
2.5 cm/s). No pregnancies occurred when Vmax of SE arteries (hCG day)
was�5.0 cm/s. Such a low velocity was detected in 31% of the noncon-
ception cycles. The best Vmax cut-off level of SE arteries (hCG day) in
predicting pregnancy and implantation was 7.0 cm/s (sensitivity 41% and
43%; specificity 88% and 82%, respectively). The area under the curve of
Vmax of SE arteries (hCG day) to predict pregnancy and implantation was
0.72 and 0.73, respectively.

Conclusions: The study suggests that the assessment of maximum peak
velocity of subendometrial arteries on the day of hCG predicts success of
IVF treatment and could be used as one of the criteria to hCG administra-
tion, in order to improve pregnancy/implantation rates. Color Doppler flow
parameters of ascendent uterine and subendometrial arteries, on cycle day
2–3 after pituitary desensitization with GnRH-a, cannot predict the likeli-
hood of pregnancy in IVF cycles, thus not allowing the identification of the
poor prognosis group of patients before ovulation induction.

P-173

Single embryo transfer (SET) does not compromise the pregnancy rate
unacceptably in a selected patient group. H. van Weering, J. Lens, R.
Schats, P. Hompes. Vrije Univ Medical Ctr, Amsterdam, Netherlands.

Objective: With the increasing number of In-Vitro Fertilization (IVF)
pregnancies, the number of multiple pregnancies becomes unacceptable
high. The obstetric and neonatal complications associated with multiple
pregnancies force us to focus our attention towards reduction of multiple
pregnancies, without seriously compromising the overall success rate. We
wanted to identify the characteristics of patients with a 100% implantation
rate and evaluate the effect of a fictive SET on the pregnancy rate.
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Design: A single centre retrospective data-analysis of all transfers in the
past six years.

Materials/Methods: The completed data sets of 8862 consecutive embryo
transfers between January 1995 and December 2000 were analysed. The
ongoing pregnancies were grouped into less than 100% implantation and
100% implantation. Ten potentially important variables were compared;
age, primary or secondary infertility, duration of infertility, cause of infer-
tility, IVF attempt, number of oocytes collected, fertilization rate, number of
embryos cultured, number and quality of transferred embryos. Data were
compared using the independent samples t-test or Chi-square were appro-
priate. The important variables identified were then used to filter a patient
group that meets the criteria for SET and the effect of a fictive SET was
calculated.

Results: The overall pregnancy rate (PR) was 24.8%; the ongoing PR was
19.3% of which 25.6% were multiple, 417 twins and 22 triplets. In 419
transfers the implantation rate was 100%; group A, in 1292 it was less than
100%; group B. The average age was significantly lower in group A; 32.9
(SD 3.65) vs 34.4 (SD 3.96) P� 0.001. More primary infertility was found
in group A, 51.2% vs 48.7%, not significant (NS). Duration of infertility
was equal 4.12 (A) vs 4.23 (B) years. The cause of infertility was also
equally distributed. The number of IVF attempts were significantly lower in
group A; 2.28 (SD 1.57) vs 2.54 (1.77) P� 0.007. The number of oocytes,
embryos, and fertilization rate were equally distributed. The number of
embryos transferred was significantly lower in group A; 1.92 (SD 0.37) vs
2.21 (SD 0.41), P� 0.001. In group A 254 patients received at least one
Class 1 embryo, in group B 681 patients, 53.1% in group A received only
Class 1 embryos vs 40.2% in group B (P� 0.001). In group A 289 patients
received at least one Class 2 embryo, in group B 1016 patients, 58.5% in
group A received only Class 2 embryos vs 49.8% in group B (P� 0.001).
If we filter the patient group for age�35 years, attempt�2, two Class 1
embryos transferred 483 patients are selected. In this group is the ongoing
PR 31.3%, 102 (67.5%) singletons and 49 (32.5%) twins. If we assume that
the embryo that implanted was chosen in 50% of the singleton pregnancies
had we performed SET, 100 singleton pregnancies would have been estab-
lished. The ongoing PR would then have been 100/483� 20.7%.

Conclusions: This analysis indicates that the most important variables are
the age of the patient, the IVF attempt number, and the embryo quality. The
calculated PR of 20.7 in a patient group eligible for SET is higher than the
overall PR. This makes SET an acceptable procedure in a selected patient
group, maintaining an acceptable PR with zero twin pregnancies.

P-174

Clinical outcomes with transfer of blastocyst or cleavage stage em-
bryos: high order pregnancies, newborn weights and sex ratios. H. F.
Rodriguez, M. Bustillo, J. LaPalme, E. Riley, J. Eisermann, K. Thompson.
South Florida Institute for Reproductive Medicine, Miami, FL.

Objective: We have previously reported our preliminary clinical experi-
ence with the culture and transfer of blastocyst stage embryos. Here, we
report results of a retrospective analysis compiling our clinical outcome
experience for now two years (1999–2000 period).

Design: Retrospective analysis.
Materials/Methods: In a total of 599 consecutive unselected cycles in

which couples were given the opportunity to have extended culture, im-
plantation rates (gestational sacs/embryos transferred) were 16.5% (182/
1100) after day 3 embryo transfers (D3 ET) and 27.2% (157/578) after
blastocyst transfers (D5,6 ET), (P� 0.0001). The mean number of embryos
transferred was 3.2� 0.9 vs. 2.3� 0.6 for D3 ET and D5,6 ET, respectively
(P � 0.0001).

Results: Outcome measures for both groups are shown in the table below.
The overall incidence of multiple pregnancy (defined as two or more
gestational sacs) is not decreased with D5,6 ET; however, a significant
reduction in the frequency of triplet pregnancies is observed with D5,6 ET
(P � 0.01). At the time of writing 182 babies have been born. The sex ratio
(males:females) in babies from D3 ET (49:51, n� 100) was not different
from that of babies from D5,6 ET (47:35, n� 82), (P� 0.3). Likewise, no
differences in birth weights were noted for male or female babies born after
the transfer of blastocysts vs. cleavage stage embryos (male babies:
2568.5� 884.5 grams vs. 2574.2� 779.6 grams for D5,6 ET and D3 ET,
respectively, P� 0.9; female babies: 2789.6� 720.0 grams vs. 2565.7�
873.2 grams for D5,6 ET and D3 ET, respectively, P� 0.2).

Clinical outcomes after transfer of Day 3 embryos or Blastocyst stage
embryos.

Parameter
Day 3 ET

(No. and %)
Blastocyst ET
(No. and %)

P value
(Fisher’s

exact test)

Chemical pregnancies
(Positive HCG’s) 149/343 (43.4) 123/256 (48.0) n.s.
Clinical pregnancies

(gestational sacs)
118/343 (34.4) 108/256 (42.2) 0.06

Singletons 68/118 (57.6) 63/108 (58.3) n.s.
Overall frequency of

multiples
50/118 (42.4) 45/108 (41.7) n.s.

Twins 37/118 (31.3) 42/108 (38.8) n.s.
Triplets 12/118 (10.2) 2/108 (1.9) 0.01
Quadruplets 1/118 (0.8) 1/108 (0.9) n.s.
Monozygotic twins 3/118 (2.5) 1/108 (0.9) n.s.

Conclusions: The high rate of twins with D5,6 ET (38.8%) warrants
evaluation of single blastocyst transfers.

P-175

Estradiol (E2) and progesterone (P4) endometrial tissue levels in arti-
ficial estrogen replacement cycles after progesterone administration by
intramuscular and vaginal routes. A. Grabia, C. F. Chillik, M. Borghi,
J. C. Calamera, G. E. Fiszbajn. Ctr de Estudios en Ginecologı´a y Repro-
ducción (CEGYR), Buenos Aires, Argentina; Lab de Estudios en Repro-
ducción (LER), Buenos Aires, Argentina.

Objective: The purpose of this study was to compare the serum proges-
terone levels, the tissue progesterone concentrations and the endometrial
appearance using ultrasound measurement when micronized intravaginal
progesterone and intramuscular oil progesterone were administered.

Design: Randomized, Prospective and comparative study.
Materials/Methods: Eleven postmenopausal volunteers on estrogen-re-

placement therapy (17 b estradiol patches to mimic a physiologic follicular
phase) were randomized to one of two groups: group 1 (n� 5) received
intravaginally micronized progesterone (200 mg every 8 Hs) and group 2
(n � 6) received intramuscular injections of progesterone (100 mg/day).
Serum estradiol and progesterone concentrations, endometrial thickness and
pattern by transvaginal ultrasound, and endometrial biopsy (to evaluate
estradiol and progesterone tissue concentrations) were obtained during days
21 and 26 of the artificial cycle.

Results: Serum progesterone concentration on day 21 was 104� 107 in
group 1 vs. 7.55� 4.9 ng/ml in group 2. Estradiol and Progesterone tissue
levels on day 26 were significantly higher in group 1 (25.76� 13.5 vs.
12.5 � 5.6 pg./protein mg and 8.80� 7 vs. 0.78� 0.5 ng/protein mg,
respectively). No significant differences were found when the remaining
parameters were evaluated including: ultrasound endometrial evaluation,
serum estradiol levels on days 21 and 26, serum progesterone concentration
on day 26 and E2 and P4 tissue levels on day 21.

Conclusions: According to our results vaginal micronized progesterone
administration seems to enhance the progesterone tissue concentrations at
the target organ. This suggest a more efficient absorption when the intra-
vaginal administration route is used.

Supported by: CEGYR Foundation.

P-176

Adoption of ultrasound guidance for embryo replacement improves
pregnancy rate for multiple providers. K. F. Miller, C. E. Sinoway, T.
Falcone, M. Attaran, J. M. Goldberg, B. J. Andrews. The Cleveland Clinic
Foundation, Cleveland, OH.

Objective: ART pregnancy rates have increased with improvements in
technology. In spite of improvements in ovarian stimulation and embryo
culture, implantation and pregnancy rates remain suboptimal. One variable
that has received little attention is the role of the ET provider. This report
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describes our experience with multiple providers initiating US guidance for
ET at different times.

Design: Retrospective examination of clinical outcomes before and after
the adoption of US guidance for ET as part of a quality assurance program.

Materials/Methods: All patients who had an ET after undergoing IVF or
ICSI without limitation of age were included. Laboratory culture conditions
remained the same throughout the various time periods. Fertilization and
early embryo growth were performed in HTF (Irvine Scientific) with Blas-
tocyst Medium (Irvine Scientific) used for extended culture. ET was per-
formed primarily with the Edwards-Wallace catheter. The Frydman TDT
was used if the Edwards-Wallace failed to pass the cervix or if the ET was
expected to be difficult on the basis of a mock ET done at time of retrieval.
Trans-abdominal US with a full bladder was used to monitor placement of
the catheter. Data was synchronized to the initiation of US guidance for each
provider (this time varied over a 4 month period) to better examine the
effect of this procedural change. Analysis was done of 40 sequential ET by
each provider done immediately prior to the initiation of US guidance and
of the first 40 ET done after initiation of US guidance. ET were sequentially
grouped by 20 and pooled among the three providers, yielding 4 groups of
60 ET, 2 prior to US introduction (period 1 & 2) and 2after (period 3 & 4).
Patient characteristics and ET outcomes were compared among time groups,
among providers, and overall with or without US. Continuous data were
compared with analysis of variance while proportionate data were analyzed
by chi-square.

Results: Age, number of oocytes retrieved, fertilization rate, day of ET,
number of embryos replaced and time to place the catheter did not vary
among periods (table below). Pregnancy and implantation rates were higher
and percent of ET with blood on the catheter was lower after the introduc-
tion of US guided embryo replacement. Significant differences were seen
among providers with all providers having improved pregnancy rates after
the adoption of US guidance (data not shown).

Patient characteristics and clinical results for periods before and after the
adoption of US guidance for ET.

Without ultrasound With ultrasound
US

P-ValuePeriod 1 Period 2 Period 3 Period 4

Age (years) 34.1� 4.6 34.0� 4.8 33.0� 5.0 34.3� 4.1 NS
Oocytes 10.8� 4.3 12.5� 6.7 13.1� 7.1 12.7� 7.1 NS
Fertilized (%) 55� 23 53� 24 56� 26 59� 24 NS
Day of ET 4.1� 1.2 3.6� 1.0 3.9� 1.1 3.7� 1.0 NS
Embryos/ET 2.9� 0.9 2.9� 1.0 2.7� 0.9 2.9� 1.0 NS
Time (seconds) 62� 80 56� 72 80� 81 62� 85 NS
Bloody (%) 20 20 5 8 P� 0.005
Pregnant (%) 22 22 42 60 P� 0.005
Implanted (%) 14 13 21 28 P� 0.005

Conclusions: Pregnancy and implantation rates vary among providers.
Pregnancy rates improved for all providers with adoption of US guidance
for ET. Routine use of US guidance is recommended for all ET.

Supported by: Section of Reproductive Endocrinology and Infertility.

P-177

Vaginal bleeding in the post-embryo transfer days 1–12 of IVF/ICSI
cycles: comparison between vaginal gel and intramuscular progester-
one and correlation with pregnancy outcomes. S. I. Jabara, K. Barnhart,
C. Coutifaris, D. Schafer, P. Patrizio. Univ of Pennsylvania, Philadelphia,
PA.

Objective: To compare the incidence and timing of vaginal bleeding in
the 12-day period following embryo transfer (ET) prior to the serum
pregnancy test, in IVF/ICSI patients using micronized vaginal (VP) or
intramuscular progesterone (IMP) for luteal support. To compare pregnancy
outcomes between the two groups and between patients who experience
bleeding versus those who do not.

Design: Retrospective, case-control study.

Materials/Methods: Patients�40 years of age that had a day 3 fresh ET
in 1998–1999 were studied. A total of 193 patients in 217 cycles were
analyzed: 134 in the VP group (Crinone 8%, 90 mg daily) and 83 in the IMP
group (Progesterone in oil 50 mg or 1 cc daily). In both groups, progester-
one supplementation was initiated on the evening of the egg retrieval.
Vaginal bleeding whether reported as normal menses or persistent spotting
was considered significant when it occurred before the scheduled pregnancy
test (day 12 after the ET). Data were analyzed with student t-test, Chi-square
test, or Fischer exact test where appropriate.

Results: The two groups were homogeneous for age, day 3 FSH, etiology
of infertility, treatment protocol, number of follicles, days of stimulation,
estradiol level and endometrial stripe thickness on the day of hCG admin-
istration. The percentage of cycles with patients bleeding before the preg-
nancy test was significantly higher in the VP group than the IMP group
(39% n� 52/134 vs 8% n� 7/83, p� 0.0001). In addition, the vaginal
bleeding occurred one day earlier in the VP group (8.27 versus 9.28 days
after ET). Implantation and total (	 hCG and ongoing) pregnancy rates
were significantly higher in the VP group than the IMP group (25% vs 14%
p � 0.009; 50% vs. 35% p� 0.03; respectively). Delivery rates were higher
in the vaginal gel group but the difference was not statistically significant
(41% vs. 28% p� 0.06). Interestingly, despite comparable estradiol (E2)
levels, patients who bled prior to the pregnancy test (both in the VP and IMP
groups) had a significantly thicker endometrial stripe on the day of HCG
administration when compared to the non-bleeders (12.52 vs. 11.68 mm p�
0.03). The users of micronized vaginal gel who experienced bleeding had
significantly reduced pregnancy and delivery rates as compared to those
who did not bleed (17% vs 72% p� 0.001 and 10% vs 60% p� 0.001
respectively). The biochemical pregnancy rate was elevated in patients who
bled before the pregnancy test in both vaginal gel (44%) and IM proges-
terone users (100%).

Conclusions: Patients receiving micronized vaginal gel for luteal support
in fresh ET cycles are more likely to bleed prior to their pregnancy test,
when compared to intramuscular progesterone users. However, the preg-
nancy rate is significantly higher in patients receiving vaginal progesterone.
A possible predictor of vaginal bleeding prior to the pregnancy test is the
endometrial stripe thickness at the time of HCG administration.

P-178

Lower implantation and pregnancy rates with profound suppression of
LH in in-vitro fertilization (IVF) treatment. D. Lakkis, Z. A. Nassar, I.
Gill, G. Abdo, N. F. Shamma, M. H. Fakih. IVF Michigan, Rochester Hills,
MI.

Objective: To investigate the effect of severe LH suppression in the late
follicular phase during controlled ovarian hyperstimulation on IVF out-
come.

Design: Retrospective study.
Materials/Methods: Between January 1998 and December 2000,a total of

500 women less than 39 years old and who underwent IVF treatment were
included in the study. Infertility was secondary to tubal factor in
31.8%,male factor 42.2%, endometriosis 12.4%, ovarian dysfunction 4.8%
or unexplained 8.8%. Downregulation was achieved with leuprolide acetate
in the depot form administered as a single dose in the late luteal phase.
Serum LH concentration was measured on day 3 of the menstrual cycle and
on the day of human chorionic gonadotropin (HCG) administration. Based
on LH concentrations day of HCG, we identified 2 groups: Group 1 (n�
136) with LH concentration�� 0.7 IU/ml and Group 2 (n� 364) with LH
concentration�0.7 IU/ml. For controlled ovarian hyperstimulation, recom-
binant FSH was used in 72% vs 67.9%, human menopausal gonadotropin in
20.6% vs 21.1% and combined regimen 7.4% vs 11.0% in the 2 groups
respectively. Statistical analysis was done using student t-test or fisher’s
exact test as indicated with p value� 0.05 considered statistically signifi-
cant.

Results: There was no statistically significant difference among the 2
grougs (mild vs severe LH suppression) in the demographic characteristics
including age or etiology of infertility. There was no significant difference
in the baseline hormone levels (FSH, LH, estradiol and progesterone)
measured day 3 of the cycle, number of eggs retrieved, number of embryos
transferred or method of embryo transfer. Outcome of IVF cycles in the 2
groups based on degree of LH suppression is shown in Table 1.
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Table 1. Outcome of IVF in correlation with LH concentrations on the day
of HCG administration.

LH �� 0.7 IU/ml
(n � 136)

LH � 0.7 IU/ml
(n � 364)

Fertilization rate % 76 74
Implantation rate % 9.3 20.3*
Ongoing pregnancy rate/embryo

transfer %
26.8 50.8*

* p � 0.05; differences are statistically significant.

Conclusions: Patients with profound suppression of LH in the late fol-
licular phase during controlled ovarian hyperstimulation in IVF cycles were
found to have decreased reproductive outcome.With the advent of recom-
binant LH,its use in the late follicular phase in patients with severe LH
suppression might improve the pregnancy rates. This might be proven in
future studies.

Supported by: IVF Michigan, Michigan State University.

P-179

Genetic screening of ICSI families. G. D. Palermo, , M. Kent-First, T.
Oskedar, Q. V. Neri, N. Takeshita, Z. Rosenwaks. Ctr for Reproductive
Medicine & Infertility, Weill Medical Coll of Cornell Univ, New York, NY;
Univ of Wisconsin, Dept of Obstetrics and Gynecology, Madison, WI.

Objective: To assess the genetic status of parents and ICSI children. The
increasing popularity of the ICSI technique and the reassuring outcome in
terms of neonatal malformations and the health of newborns, has shifted
concerns related to this towards the risk of transmitting genetic defects,
particularly from the father.

Design: During a follow-up study for psychological and physical evalu-
ation of ICSI children, we have investigated the chromosomal and Y
microdeletion status of the family members using blood, buccal cells, and
semen.

Materials/Methods: A total of 30 consenting families (48 adults, 30
children) (IRB #0299-581) agreed to provide one or more of the following:
blood, buccal cells, and semen. Immediately after collection, all samples
were stored at –20°C until DNA was extracted. DNA preparation and
quantification were performed using commercial kits. Multiplex PCR (Y
Chromosome Deletion Detection System, Version 1.1) was undertaken for
22 different Sequence Target Sites (STSs) in the AZF regions of the Y
chromosome. PCR products were electrophoresed and analyzed under UV
light.

Results: The average age of the fathers was 44� 6 years, 39� 4 years
for the mothers, and 5 years� 3 months for the children. A total of 65 blood
samples, 75 buccal cells, and 11 semen samples were analyzed. Y-microde-
letions were detected in the AZFb region in one father (5.5%, 1/18) and in
his son (8.3%, 1/12). The deletions, at the same loci in both father and son,
were confirmed in blood and cheek cells. No deletions were detected in any
samples for the other fathers and sons. Cytogenetic analyses revealed
normal karyotypes for all fathers, mothers, daughters, and for a majority of
the sons. However, one son from a father with a normal karyotype presented
with a 46,XY/47,XXY (mosaic Klinefelter).

Conclusions: In a follow up study to evaluate the development of ICSI
children, genetic screening revealed all offspring to be chromosomally
normal with the exception of a mosaic Klinefelter arisingde novo. Whereas
the ideal material for Y-microdeletion assessment is the semen sample,
buccal cells represents an atraumatic route to immediate screening of
father/son couples for identification of the transmission of gene defects to
children.

Supported by: The Center for Reproductive Medicine and Infertility,
Weill Medical College of Cornell University.

P-180

A novel embryo index analysis of day 3 embryos is highly predictive of
blastocyst formation for day 5 transfer. M. Abae, W. K. Firisin, M. H.
Majercik. Ctr for Advanced Reproductive Endocrinology, Plantation, FL.

Objective: To assess the clinical feasibility of the Day 3 embryo index
(D3 E.I.) developed at our center, which was created in order to help with

the clinical decision of the day on which embryo transfer should occur (D3
vs D5), and identify those patients who may not benefit from embryo culture
to the blastocyst stage.

Design: Prospective analysis of the outcome of patients undergoing
IVF-ET, with the day of transfer based on the E.I.

Materials/Methods: Materials and Methods: From January 2000-February
2001, 53 women�40 years of age, with a normal uterine cavity and no
history of recurrent pregnancy loss, underwent IVF-ET and had their day of
ET determined prospectively by D3 E.I. (ref. Fertil. Steril., Vol. 74 No. 3S,
p. S97 for development and retrospective analysis). Briefly, D3 E.I. is used
to assess the quality of each embryo cohort, and is based on the number of
blastomeres,% fragmentation, and the number of embryos in the cohort
containing�5 cells at 60–62 hrs post-insemination. Patients were divided
into 4 groups, based on the 4 possible combinations of E.I. (�5.5 or�5.5),
and the number of advancing embryos (�5 or �5). Groups were defined as
follows: A: low E.I., low number; B: low E.I., high number; C: high E.I.,
low number; D: high E.I., high number. Only those patients in Group D
were considered candidates for culture to D5; patients in groups A, B, & C
had D3 transfer. Those patients who chose not to follow these recommen-
dations (e.g., patients in Group D who elected D3 transfer and cryopreser-
vation of remaining embryos) were not included in the data analysis. There
were no significant differences in the mean patient ages, etiology, and
duration of infertility between groups. Controlled ovarian stimulation, oo-
cyte retrieval, and embryo culture were performed using standard protocols
for all patients. Embryos were cultured in IVF Science media (IVF-20,
S1/G1, S2/G2). ICSI was performed when indicated for male factor infer-
tility. ASRM guidelines for number of embryos transferred were followed.
All transfers were performed under ultrasound guidance. Pregnancy and
implantation rates are expressed per fetal heartbeat.

Results: Results of the 4 patient groups are shown in the table below. The
E.I. had a positive predictive value for blastocyst development in Group D
of 94%, since 17/18 of these patients had blastocysts available for transfer
on D5. 65% of these patients had expanded blastocysts. It is of note that
even those patients whose blastocysts had not yet expanded on D5 still
achieved a 36% viable pregnancy rate.

Group # Emb. Trans. % Pregnant % Implanted

A. (N � 13) 3.1� 1.0 15 5
B. (N � 6) 3.5� 0.8 50 33
C. (N � 16) 2.6� 1.0 63 43
D. (N � 18) 2.4� 0.5 56 27

Conclusions: This novel D3 E.I. is associated with a high positive
predictive value for patients to be good candidates for culture to the
blastocyst stage, which has been associated with an increased pregnancy
rate while decreasing the risk of high order multiple gestations. This careful
evaluation of the embryos should reduce the incidence of cancelled transfers
due to poor embryo development to the blastocyst stage. Future modifica-
tions of using the E.I. in clinical practice may include decreasing the number
of advancing embryos that are required for candidacy for culture to D5.

P-181

Prospective identification of an in vitro-assisted monozygotic pregnancy
based on a double-inner-cell-mass blastocyst. M. Meintjes, A. R.
Guerami, J. A. Rodriguez, S. S. Crider-Pirkle, J. D. Madden. Presbyterian
Hosp ARTS Program, Dallas, TX.

Objective: An increased occurrence of monozygotic twinning has been
documented when transferring in vitro-produced blastocysts (Behr et al.,
1999). The spectrum of placentations observed in these pregnancies sug-
gests that more than one mechanism may be responsible for monozygotic
twinning (Meintjes et al., 2000). In vitro zona pellucida hardening and
atypical hatching are typically proposed as possible causes of monozygotic
twinning (Van Lagendonckt et al., 2000). The objective of this case study is
to consider one other likely mechanism by which monozygotic twinning
may result when transferring blastocysts.

Design: A monozygotic triplet pregnancy was prospectively predicted
based on the observation of two inner cell masses (ICM) in a transferred
blastocyst. The patient history was then analyzed retrospectively.

Materials/Methods: A 40-year old woman, G2, P0, A2 was diagnosed with
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a deletion of the short arm of one of the X-chromosomes (46 X, del (X)
(p22.1). Subsequently, a decision was made to proceed with donor oocyte
IVF and blastocyst transfer. The oocyte donor was stimulated with recom-
binant FSH for 8 days, coasted for three days and hCG administered on day
11 of stimulation. 22 mature oocytes were retrieved and then sperm injected
due to low sperm counts. Of the 20 fertilized oocytes, 2 quality expanded
blastocysts were available for transfer on day 5. One of these blastocysts had
two distinct ICM’s (Figure 1) and monozygotic twinning was predicted.
Since no additional embryos were available for selection, both these em-
bryos were transferred 118 h after ICSI.

Results: A trichorionic heterozygotic triplet pregnancy with dichorionic,
monozygotic twins was diagnosed 29 days post oocyte retrieval (Figure 2).
At this time, three heartbeats were noted. Triplet B was reduced 3 months
post oocyte retrieval. Triplet C died in utero approximately 4 months after
the oocyte retrieval. Triplet A is ongoing at 33 weeks at the time of writing.

Conclusions: In this program, monochorionic, diamnionic placentation is
the most common placentation type observed in monozygotic pregnancies
resulting from blastocyst transfers (19/27 patients). According to literature,
a double ICM blastocyst should have resulted in a similar monochorionic
twin. The occurrance of a dichorionic twin may imply that, in this case, the
trophoblast cells were already destined to separate at the time of observation
or that the separation could not be observed. Since all of this occurred well
before embryo hatching, this case of monozygotic twinning can not be
explained by in vitro zona alteration. The occurrance of two ICM’s in the
same blastocyst demonstrates at least one likely mechanism by which
monozygotic twinning may result when transferring blastocysts.

P-182

�2 receptor agonists during the peri-implantation period could im-
prove implantation and pregnancy rates. J. G. Franco Jr, R. L. Baruffi,
E. Garbellini, V. Felipe, C. Petersen, A. L. Mauri. Ctr for Human Repro-
duction Sinha´ Junqueira Maternity Fdn, Ribeirao Preto, Brazil.

Objective: �2 receptor agonists can decrease uterine activity and in-
creased endometrial blood flow (Akerlund and Andersson, 1976). On the
other hand, decreased uterine contractions frequency at the time of embryo
transfer is associated with increased implantation and pregnancy rates
(Fanchin et al., 1998). Impaired perfusion of endometrial blood flow has an
unfavourable reproductive outcome (Yang et al., 1999). The purpose of this
study was to compare in a prospective randomized trial the use of two b2
receptor agonists (terbutaline and ritodrine) during the peri-implantation
period in terms of the ICSI program outcome.

Design: A prospective randomised clinical study.
Materials/Methods: A total of 115 patients from ICSI program were

random assigned to one of the drugs (2/1) by drawing lots, using a random-
ization table previously elaborated for the study. The terbutaline group
received 10 mg/day for 15 days from the day after oocyte collection up to
the pregnancy test (14 days post-embryo transfer). The ritodrine group
received 20 mg/day for the same period of time terbutaline group. All
women were stimulated for oocyte retrieval with r-FSH (Puregon®) after
blockade of as the 2nd phase (starting on the 21st day of the cycle) with
nasal nafarelin (Synarel®) at the dose of 400�g a day until the day of
administration of human chorionic gonadotropin (hCG). Fixed doses of 150

- 300 IU/day of r-FSH were administered subcutaneously for the first 7 days
for ovarian stimulation and ultrasound control was started on the 8th day,
with adaptation of the dose according to the ovarian response.

Results: Clinical and laboratory details of the studied groups are shown
in Table 1.

Control Terbutaline Ritodrine P

No. of transfers 25 47 43
Age (years) 34.8� 0.87 33.6� 0.66 34.5� 0.73 NS
Oocytes collected 10.2� 1.4 12.1� 1.1 11.4� 1.0 NS
MII fertilization rate 66.9� 4.7 65.5� 3.3 75� 3.1 NS
Embryo escore 29.1� 2.8 28.7� 1.8 30.8� 2.1 NS
Implantation rate (%) 15.7 (11/70) 17.2 (22/128) 15 (18/120) NS
Pregnancy per transfer (%) 32 (8/25) 34 (16/47) 30.2 (13/43) NS
Abortion (%) 12.5 25 15.4 NS

Conclusions: Implantation and pregnancy rates are slightly higher in the
terbutaline group (17.2%, 34%) than in ritodrine group (15%, 30.2%) and
control (15.7%, 32%). However, at the present time this differences are not
statistically significant.

P-183

Telomerase activity in human blastomeres: a predictor for embryo
viability and development? C. Wang, S. Horng, C. Chang, H. Huang, H.
Wang, Y. Soong. Chang Gung Memorial Hosp, Kweishan, Taoyuan, Tai-
wan.

Objective: Telomerase is a ribonucleoprotein that synthesizes telomeric
DNA at the ends of eukaryotic chromosomes. It has been hypothesized that
telomerase activity is necessary for cellular immortalization and that telom-
erase activity is present in cells of germline origin and embryos. Consistent
with the hypothesis, telomerase activity has been detected in extracts of
human ovaries and testes. But it has not been measured in single human
blastomere because of difficulty in obtaining sufficient DNA for analysis.
Based on the importance of telomerase for meiosis and mitosis, we designed
this study for the assessment of telomerase activity in single blastomeres
with the attempt to establish a possible selection or scoring system, in order
to select a better embryo for uterine transfer, or to be used as a marker for
embryonic health.

Design: Prospective clinical study with RT-PCR for telomerase activity
in individual human blastomeres.

Materials/Methods: Oocytes were obtained from patients undergoing an
assisted fertilization procedure after ovarian stimulation with GnRH agonist
in combination with FSH/ or HMG and hCG. IVF or ICSI were performed
as routine. The fertilized oocytes were cultured for three days. Group A
consisted of 21 normal cleaving 3PN embryos at 4 to 8 cell stage. Group B
consisted of 35 arrested or fragmented embryos at 2 to 4 cell stage, which
were considered to be compromised. After removing the zona pellucida. the
embryos were placed in calcium- and magnesium-free medium for disso-
ciation of blastomeres. RNA extraction, reverse transcription, and hTCS
(human telomerase catalytic subunit) PCR amplication were performed. The
amplification resulted in a PCR products size of 145 bp, then were separated
by 3% gel electrophoresis. Siha cells and purified water were used as
positive and negative control.

Results: 95 intact blastomeres were dissociated from 21 embryos in
Group A and 110 intact blastomeres from 35 embryos in Group B. Of these,
86 (90.5%) out of 95 blastomeres in Group A and 78 (70.9%) out of 110
blastomeres in Group B demonstrated telomerase activity by the expression
of 145 bp product from hTCS mRNA. The difference was significant in
statistics (P� 0.05, Chi-square).

Conclusions: The limitations of evaluating embryos based on morpho-
logical criteria alone, as are usually done in most infertility centers, are well
recognized. Correlations between gross morphology and implantation are
weak and inaccurate. Although the results are not satisfactory, many studies
have researched more objective criteria for judging embryo viability and
implantation potential, in order to select better embryos to transfer, and
consequently enhance the implantation and pregnancy rate without increas-
ing the multiple pregnancies. To our knowledge, there is still no report
regarding the relationship between telomerase activity and embryo quality.
Our study was conducted to assess telomerase activity in individual blas-
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tomeres, with the aim to reflect the embryo viability and development.
Although the data was significant in statistics, we still could not predict the
embryo developmental potential solely from our results. As blastomeres
from arrested embryos also showed a high incidence of telomerase activity
(70.9%). A highly sensitive quantitative telomerase assay might be neces-
sary to evaluate its clinical application.

Supported by: Grants from Chang Gung Memorial Hospital (CMRP963).

ART: OVARIAN STIMULATION

P-184

Endogenous luteinizing hormone is not increased during a GnRH-a
microdose flare protocol. C. M. Murdock, J. L. McKeeby, J. H. Segars,
R. J. Alvero, M. P. Leondires. Combined Fed Program in Reproductive
Endocrinology and the Pediatric & Reproductive Endocrinology Branch/
NIH, Bethesda, MD.

Objective: Microdose flare (MDF) stimulation protocols using GnRH
agonist (GnRH-a) at 80�g/d have been demonstrated to improve ART
outcomes in poor responders. Higher dose GnRH-a (500�g/d) flare proto-
cols have been associated with poor IVF outcomes in normal responders. It
has been suggested that this was the result of elevated luteinizing hormone
(LH) levels prior to hCG administration. LH levels have not been previously
reported in normal responders using the MDF protocol. To determine
whether LH levels were suppressed we examined LH levels in normal
responders during a GnRH-a MDF protocol.

Design: Cohort analysis of LH levels in patients undergoing ART using
a GnRH-a MDF protocol in combination with follicle stimulation hormone
(FSH) only.

Materials/Methods: Patients aged 30–34, except those with chronic
anovulation, undergoing an initial IVF cycle at our institution were started
on a GnRH-a MDF protocol using FSH only. All patients starting in January
2001 were included. Patients were suppressed with oral contraceptives for
at least 3 weeks prior to starting leuprolide acetate 40�g SQ BID on cycle
day 3. FSH 150 IU q 12 hours was begun on cycle day 5. Both recombinant
FSH and highly purified FSH were utilized. Blood samples collected for
estradiol monitoring throughout stimulation were assayed for LH levels in
batches. Intra-assay variation was 2%, inter-assay variation was 2.6%.

Results: Mean patient age, days of stimulation, ampules of FSH, peak
estradiol, and number of mature oocytes are shown in the table below. Forty
percent of patients in this study group had a day 5 transfer. The mean LH
value on the day of hCG administration was 2.3 mIU/mL. Data on LH level
on the day of hCG was unavailable for one patient, however her level on the
day prior to hCG administration was 2.0 mIU/mL. The pregnancy rate in
this group exceeded 70%.

Mean (range)

Patient age (years) 31.4 (30–33)
Ampules used 38.3 (32–44)
Peak estradiol (pg/mL) 5301.7 (1754–12618)
Mature oocytes 22.0 (2–40)
LH on day of hCG (mIU/mL) 2.3 (0.6–4.5)

Conclusions: This study demonstrated that LH values are not elevated
during a microdose flare protocol. Given the excellent pregnancy rates
achieved, these data support the use of the microdose flare protocol in
normal responders.

P-185

Inhibin B predicts ovarian capacity to produce oocytes during ovarian
hyperstimulation for in vitro fertilization. K. Remaeus, A. Aanesen, J.
Harlin, G. Csemiczky, M. Tally, G. Fried. Ctr for Reproductive Medicine,
Stockholm, Sweden.

Objective: Inhibin B has in previous studies been found to be not
predictive of IVF treatment outcome, but has appeared to be correlated to
ovarian function and to the development of follicles. We hypothesized that
inhibin B might be useful as an indicator of ovarian reserve, and thus might
be correlated to ovarian response after stimulation. We have therefore

performed a retrospective analysis of inhibin B, insulin-like growth factor I
(IGF-I) and insulin-like growth factor binding protein 1 (IGFBP-1) in 62
women who underwent ovarian stimulation for IVF in our centre.

Design: Retrospective randomized study in a university teaching hospital.
Materials/Methods: The study population consisted of 62 age-matched

patients treated in our clinic in 1996–1997, and encompasses a total of 62
cycles. Patients were selected into three groups based on the number of
oocytes retrieved. Group 1 (“low responders”) had 0–3 oocytes, group 2
(“normal responders”) had 6–11 oocytes, and group 3 (“high responders”)
had 12 oocytes or more. Inhibin, IGF-I and IGFBP-1 were analyzed in
follicular fluid and in serum obtained two days before oocyte retrieval, and
correlated to a number of clinical parameters including estradiol levels,
progesterone levels, oocyte number and follicle size and number.

Results: Patients were grouped according to number of oocytes (low,
normal and high). There was a significant difference in inhibin levels in the
three groups, with lower levels correlating to low number of oocytes.
Inhibin levels in follicular fluid and in serum was thus strongly correlated to
number of oocytes retrieved (p� 0.007, **). The number of oocytes
retrieved were in addition to inhibin also correlated to total FSH dose (p�
0.02, *), estradiol 2 days before OPU (p� 0.018, *), estradiol at OPU (p�
0.037, **), progesterone at OPU (p� 0.0001, ***), progesterone at ET (p�
0.038,*) and to number of follicles (12–15 mm diameter) before OPU (p�
0.0027,**). Inhibin in serum also correlated to inhibin in follicular fluid
(p � 0.039, **) and to IGF-1 in follicular fluid (p� 0.0164, *). Inhibin was
not correlated to pregnancy.

Conclusions: The results show that serum inhibin predicts number of
oocytes retrieved. Serum inhibin was as expected correlated to follicular
fluid inhibin. Inhibin does not predict pregnancy outcome. Inhibin was
weakly correlated to IGF-1 in follicular fluid, but neither IGF-I nor IG-
FBP-1 appeared to be useful as markers of ovarian function or capacity. In
contrast, inhibin B in serum before OPU in ovarian hyperstimulation ap-
pears to be strongly predictive of the number of oocytes that will be
retrieved, and therefore we suggest it is a strong marker for ovarian
response.

Supported by: This work was supported by MFR 14X-07164 and Karo-
linska Institutets Fonder.

P-186

Follicular cohort of IVF patients treated with GnRH agonists or an-
tagonists. F. J. Olivennes, S. Lacroix, R. Fanchin, C. Righini, N. Ledee, R.
Frydman. Antoine Be´clère Hosp, Clamart, France.

Objective: New GnRH antagonists are now used in controlled ovarian
stimulation for IVF-ET. In this study we wanted to compare the follicular
cohort of patients treated with GnRH agonists and GnRH antagonists, the
patients being their own controls.

Design: Retrospective study.
Materials/Methods: Patients (n� 35) treated successively with GnRH

antagonists (Cetrorelix) in a single dose protocol and GnRH agonist using
in a long protocol were compared in this study. The interval between the two
cycles was less than 6 months. We compared the number of follicles, the
dose of gonadotrophins, the length of stimulation, the E2 plasma levels on
the day of hCG, the number of oocytes (total and mature) and the number
of embryos. Due to the design of the study the pregnancy rates cannot be
compared.

Results: The mean age of the patients was 31.8� 3.5 years, the duration
of infertility was 56.9� 25.2 months, the basal day-3 FSH level was 5.3�
1.1 IU. The patients treated with the GnRH antagonist (Cetrorelix) had a
shorter duration of treatment (9.8� 1.5 vs 11.3� 1.4 days), a lower E2
levels on day of hCG (1631� 750 vs 2534� 886 pg/ml), a lower dose of
hMG (1857� 653 vs 2718� 1069 IU), a lower number of oocytes (6.9�
4.0 vs 9.5� 4.9), a lower number of mature oocytes ( 6.5� 4.0 vs 8.5�
4.3) (p� 0.01), a lower total number of embryos (4.3� 3.3 vs 5.9� 4.0).
The total number of follicules was not different in the 2 groups (13.7� 6.1
vs 15.9� 4.9) (p� 0,1). However the patients in the GnRH-a group had a
higher number of mature follicules ( diameter� � 15mm) (8.7� 3.5 vs
4.4 � 1.7).

Conclusions: The growth of the follicles under stimulation by gonado-
trophins is less homogeneous in the patients treated with GnRH antagonists.
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This could be related to the lower amount of gonadotrophins used, to the
higher levels of LH during the beginning of the follicular phase or to the
absence of desensitization during the luteal phase prior to the treatment
cycle. The higher number of mature follicles explains the differences
observed in the number of oocytes and embryos. Increasing the starting dose
of gonadotrophins or manipulating the luteal phase by progesterone or a
combination of estrogens and progesterone could improve the results of the
ovarian stimulation. However in our center, pregnancy rates are comparable
in patients treated with GnRH agonists or antagonists.

P-187

Confirmation of pituitary suppression, after using GnRHa, with dop-
plerfluxometric analysis of the uterine arteries. A new proposal for in
vitro fertilization. S. Geber, S. M. Sabino, M. B. Melo, M. A. Sampaio.
ORIGEN—Ctr for Reproductive Medicine—Brazil, Belo Horizonte, Brazil.

Objective: We evaluated the use of the Dopplerfluxometric analysis of the
uterine arteries as a diagnostic tool for the hypoestrogenic state caused by
pituitary suppression after GnRHa administration in ART cycles.

Design: Prospective study comparing ultrasound, measurement of estra-
diol levels and Doppler.

Materials/Methods: A total of 70 patients submitted to IVF/ICSI treat-
ment were selected for the study and 10 days after subcutaneous adminis-
tration of 3,6 mg of Goserelin (Zoladex—Zeneca—Brazil) measurement of
serum E2 levels, vaginal ultrasound for measurement of endometrial thick-
ness and Dopplerfluxometric analysis of the uterine arteries were per-
formed.

Results: Considering E2 concentration�30 pg/mL as the gold standard,
the measurement of endometrial thickness have shown 77.8% of sensibility
and 61.7% of specificity. For the Dopplerfluxometric analysis we found
72.2% of sensibility was and 71% of specificity. The combination of both
methods shown 83.15% specificity.

Conclusions: We demonstrate for the first time that Dopplerfluxometric
analysis of the uterine arteries can be an important tool for the diagnosis of
pituitary suppression in ART cycles using GnRHa.

P-188

GnRH-antagonists (GN-Ant): useful adjuncts for stimulation in women
with poor ovarian reserve. N. Noyes, L. Pan, A. S. Berkeley, L. C. Krey.
New York Univ Sch of Medicine, New York, NY.

Objective: Infertility patients with diminished ovarian reserve (OR) re-
main a clinical challenge for IVF. Ovarian stimulation protocols using
gonadotropins and GnRH agonist down-regulation (GN-ag) often lead to
suboptimal ovarian response. “Gonadotropin-only” (G-only) protocols can
result in premature LH surge and cycle cancellation. Protocols coupling
gonadotropin with the new GN-ant may provide a promising alternative.

Design: Retrospective evaluation of all IVF cycles in 2000 at a univer-
sity-based center using these stimulation protocols: GN-ag (n� 601),
G-only (n � 102), and GN-ant (n� 71).

Materials/Methods: We reviewed oocyte and embryo no., fertilization,
pregnancy, and implantation and cancellation rates and day 3 FSH levels.
Cycles using different protocols were age-matched because G-only and
GN-ant cycles are biased to patients with a history of diminished OR
(suboptimal response to gonadotropin stimulation or day 3 FSH levels�10
IU/L). Day 3 FSH was�11.5 IU/L in all reported cycles.
2 and student’s
t-test were used with p� .05.

Results: The table shows comparison of cycles using different protocols.
Most patients were stimulated with GN-ag; patients with low OR (n� 173)
were not given GN-ag. G-only cycles were conducted during Jan to Aug;
from Sept onward, a GN-ant (Antagon®) was added when follicles reached
13 mm. A prior day 3 FSH�10 IU/L was found in 18/102 G-only and 10/71
GN-ant cycles; 13 (72%) and 4 (40%) were canceled whereas 1 (5%) and 3
(30%) resulted in pregnancy, respectively. When the current day 3 FSH
level was�10 IU/L, 1/7 (14%) resulted in pregnancy.

Comparison of cycles using different protocols.

Treatment

Cycle
cancellation

n (%)

Mean
age
(y)

Day 3
FSH

(IU/L)
Oocyte

n

2PN
embryo

n

Pregnancy/
retrieval
n (%)

Implantation
Rate
(%)

G-only
�40 y 18/34 (53%) 34 6� .5 9� 2 5� .9 4 (25%) (17%)
�40 y 41/68 (60%) 42 6� .5 7� 1 4� .6 5 (19%) (11%)

GN-ant
�40 y 7/26 (27%) 36 7� .5 7� .8 4� .5 8 (42%) (24%)
�40 y 20/45 (44%) 43 6� .4 7� .6 4� .5 3 (12%) (7%)

GN-ag
�40 y 73/424 (17%) 34 14� .3 8� .3 165 (47%) (30%)
�40 y 44/177 (25%) 42 13� .3 8� .5 40 (30%) (12%)

No statistical differences in age or pregnancy and implantation rate when
comparing age-matched groups using different protocols (p� 0.05).

Conclusions: Pregnancy and implantation rates were not significantly
lower in cycles where ovarian stimulation was achieved using gonadotro-
pin 	 GN-ant. The cancellation rate in G-only cycles (58%) was higher than
in GN-ag (19%) or GN-ant cycles (38%). These data suggest that gonado-
tropin 	 GN-ant is an acceptable alternative for women with low OR.
Patients with high day 3 FSH levels, however, must be counseled about a
diminished chance for pregnancy.

P-189

Comparison of oocyte maturation in microdose follicular-phase and
luteal-phase gonadotropin-releasing hormone agonist (GnRH-a) ovar-
ian stimulation protocols. J. L. McKeeby, M. P. Leondires, R. J. Alvero.
Combined Fed Program in Reproductive Endocrinology and the Pediatric &
Reproductive Endocrinology Branch/NIH, Bethesda, MD; Combined Fed
Program in Reproductive Endocrinology, National Inst of Health, and
Walter Reed Army Medical Ctr, Washington, DC; Combined Fed Program
in Reproductive Endocrinology and the Pediatric & Reproductive Endocri-
nology Branch/NIH, Washington, DC.

Objective: Multiple ovarian stimulation protocols employing GnRH-a are
currently utilized for ART. Previous reports have demonstrated a decrease
in the rate of oocyte maturation when GnRH-a was employed in milligram
doses during the follicular-phase as compared with luteal-phase protocols
(LUT). Microdose follicular-phase GnRH-a (MICRO) protocols employing
40 �g GnRH-a twice daily have been shown to prevent premature lutein-
ization and are less costly than traditional follicular and luteal-phase
GnRH-a protocols. The impact of this lower dose of GnRH-a on oocyte
maturity has not been determined. The purpose of this study was to compare
oocyte maturation in microdose follicular-phase and standard luteal-phase
GnRH-a ovarian stimulations.

Design: Retrospective study of 138 consecutive ICSI cycles stimulated
with a follicular-phase microdose or luteal phase milligram dose GnRH-a
protocol in a university affiliated ART program.

Materials/Methods: All patients undergoing intracytoplasmic sperm in-
jection (ICSI) for severe male factor infertility from January 1998 to
February 2001 were considered for analysis. ICSI cycles for male-factor
infertility were selected to provide accuracy of maturity determination and
uniform infertility diagnosis. Patients were assigned to either a midluteal
start of leuprolide acetate (LA) 1 mg/d, reduced to 0.5 mg/d after addition
of gonadotropins (LUT), or oral contraceptive pills until cycle day 0
followed by 40�g of LA every 12 hours on cycle day 3 with addition of
gonadotropins on cycle day 5 (MICRO). Main outcome measures included
total number of oocytes, total number of mature oocytes, and percent of
mature oocytes (Metaphase II per total) obtained at oocyte retrieval. Data
were analyzed by age-matched analysis of variance (ANOVA).

Results: Maternal age at cycle start and results for main outcome mea-
sures are shown in Table 1. There were no statistically significant differ-
ences in total oocytes retrieved and oocyte maturity indices between the two
groups using age-matched ANOVA.
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Table 1. Comparison of main outcome measures between luteal-phase and
microdose GnRH-a protocols.

Variable
LUT

(n � 19)
MICRO

(n � 119)

Age at cycle start (mean� SEM) 28.3� 0.68 33.9� 0.37
Number oocytes retrieved (mean� SEM) 16.2� 1.6 16.8� 0.83
Number mature oocytes (mean� SEM) 10.1� 1.2 11.5� 0.59
Percent mature oocytes retrieved

(mean� SEM)
61.4� 4.1 69.1� 1.6

Note: Differences between main outcome measures not significant by age-
matched ANOVA.

Conclusions: A microdose follicular-phase GnRH-a ovarian stimulation
protocol was equivalent to a luteal-phase GnRH-a protocol in total number
of oocytes and number of mature oocytes retrieved. Microdose follicular-
phase GnRH-a ovarian stimulation protocols have the added patient benefits
of lower cost and fewer days of injections.

P-190

Recombinant human follicle stimulating hormone (r-hFSH) in patients
referred to ovulation induction (OI): low dose step up versus step down
protocols. J. Fernandez-Moris, C. Vin˜uela, V. Pizarro, J. Guerra. Unidad
de Reproduccio´n Humana Hosp Gregorio Maran˜on, Madrid, Spain.

Objective: To evaluate the ovarian response and the clinical outcomes
obtained after the use of two different regimens of r-hFSH in those patients
undergoing OI and intrauterine insemination (IUI) technique.

Design: Prospective, randomized, comparative study.
Materials/Methods: 136 patients (average age 33.2� 3.7) were random-

ized to follow either a low dose (LD) or a step down (SD) regimen of OI
with r-hFSH (Gonal-F®; Lab. Serono S.A., Madrid, Spain) subcutaneously.
Most of the patients (n� 113, 90%) were affected by primary infertility.
179 cycles were performed; 155 cycles (87.6%) were followed by conjugal
IUI, 12 cycles (6.7%) by donor IUI and 10 cycles (5.6%) by programmed
coitus. In the LD treatment group, the ovarian stimulation was started on
day 3 of the cycle with the administration of 75 IU/d of r-hFSH, with
increases of 37.5 IU/d beginning on day 7 of treatment if no ovarian
response (at least 1 follicle� 10 mm) was reached. In the SD treatment
group, the stimulation was initiated with the administration of 150 IU/day of
r-hFSH for 3 days (day 3-5 of the cycle) followed by a reduction to 75 IU
on day 6 of the cycle. Follicular development was monitored on day 9 of the
cycle by transvaginal sonography. Criteria for the hCG injection (10,000 IU,
Profasi-HP®, Lab. Serono S.A., Madrid, Spain) was the presence of at least
1 follicle �18 mm. Natural micronized progesterone was used for luteal
phase support.

Results: The most relevant results are shown in Table 1. None cases of
miscarriages or ovarian hyperstimulation were observed.

Table 1.

Low dose
protocol

Step-down
protocol P value

No. cycles
(no. patients)

86 (61) 93 (65) N/A

Age: mean� SD
(range)

32.8� 3.5 (26–42) 33.5� 3.8 (26–42) N.S.

Days of stimulation 8.8� 1.8 7.8� 2.1 �0.001
Ampoules administered

(75 IU)
9.2� 2.4 10.8� 2.3 �0.001

No. follicles 10–16 mm 1.5� 1.6 1.6� 1.5 N.S.
No. follicles �16 mm 1.3� 1.2 1.5� 0.9 N.S.
E2 day of hCG 292� 344 324� 612 N.S.
No. sonographic controls 1.3� 0.5 1.2� 0.5 N.S.
No. of pregnancies/cycle

(%)
16 (18.6) 10 (10.8) N.S.

No. of cancelled cycles
(%)

3 (3.5) 4 (4.3) N.S.

Conclusions: Both regimens of r-hFSH (Gonal-F®) administration can be
used in order to achieve an adequate follicular development. However, as a

consequence of obtaining a similar follicular development, oestradiol serum
level and patients clinical follow-up profiles, the significant difference in the
number of ampoules required (p� 0.001) as well as the trend towards
higher pregnancy rate showed in the group of patients treated with the low
dose regimen make that this regimen can be considered as the preferential
stimulation protocol in those patients referred to OI procedures.

P-191

The levels of serum vascular endothelial growth factor (VEGF) in
women undergoing IVF/ET: a comparison with serum estradiol levels,
correlated to IVF outcome. E. Levitas, M. Huleihel, E. Lunenfeld, S.
Albotiano, I. Har-Vardi, G. Potashnik. Soroka Univ Medical Ctr, Faculty of
Health Science, Ben-Gurion Univ of the Negev, Beer Sheva, Israel.

Objective: Angiogenesis and granulosa cell proliferation are determinant
factors in a successful follicular growth and development of mature oocytes,
capable of fertilization and pregnancy. The aim of this study was to explore
the value of serum VEGF during IVF cycles compared with serum estradiol
concentrations (E2), follicle size and number, oocytes retrieved ,fertiliza-
tion, implantation and pregnancy rates.

Design: Prospective, descriptive study.
Materials/Methods: The study included prospectively 18 patients under-

going the “long protocol” of ovarian stimulation for IVF for various infer-
tility reasons: 9 couples with male related infertility, two women – pelvic
adhesions and seven couples with unexplained infertility. Ovarian down-
regulation obtained using GnRH agonist and Controlled Ovarian Hyper-
stimulation (COH) achieved by daily administration of Gonadotropins ac-
cording to an individually adjusted technique guided by serum estradiol
levels and ovarian transvaginal sonography. Serum samples were obtained
at various time points during COH starting the day of pituitary desensiti-
zation and ending 28–30 days following embryo transfer (ET). The level of
VEGF and estradiol were determined by using specific kits.

Results: Mean age of women participated in the study was 26.9 years-
,mean early follicular FSH level—5.5 mIU/mL. Mean duration of gonado-
tropin treatment 13 days and mean number of ampules administered—33.5.
Two weeks following GnRH agonist administration, the serum VEGF level
was high (3068� 3490 pg/mL) and inversely correlated to the E2 level
(29 � 8.6 pg/mL). The serum VEGF level decreased gradually during the
first 11 days of HMG treatment reaching a nadir (702� 1982 pg/mL)
during this time (p� 0.0006), while serum estradiol levels rose steadily. A
second peak of VEGF serum levels (2697� 2713 pg/mL, p� 0.002
compared with the nadir level) was positively correlated with the peak of E2
and follicle transition from a mean size of 14.1 to 15.3 mm. Following hCG
injection and during the luteal phase the serum levels of VEGF remain high
without a significant change respect to the peak level observed on the day
of hCG administration. Three women included in the study became preg-
nant. We could not establish a correlation between VEGF levels and
quantity or quality of oocytes, oocyte fertilization, pregnancy and implan-
tation rates.

Conclusions: In this prospective study we characterize the VEGF serum
levels during IVF treatment according to the “long protocol”. We emphasize
the presence of two VEGF peaks: one—following GnRH agonist treatment
and the other one following the appearance of ovarian follicles above 14
mm in diameter. These findings might be correlated to the “flair effect” upon
mid-luteal ovarian tissue for the first peak and growing presence of granu-
losa-theca cells accompanied by a process of angiogenesis for the second
VEGF peak.

P-192

Ganirelix, a GnRH antagonist, significantly reduces IVF cancellation
rates in ‘poor responders’. K. J. Elford, A. Leader. Univ of Ottawa,
Ottawa, ON, Canada.

Objective: To determine if women who were found to be poor responders
in a previous IVF cycle had a lower cancellation rate in IVF cycles using
Ganirelex (a GnRH antagonist) when compared to a standard Flare protocol
using low dose Buserilin (a GnRH agonist).

Design: Retrospective controlled trial looking at the cancellation rates in
women (that had responded poorly in previous IVF attempts). In a subse-
quent cycle either Ganirelix or a standard Flare protocol was used. Age
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matched controls that underwent the standard Flare protocol during the
same 18 month period were compared to the antagonist group.

Materials/Methods: A case series of women that had responded poorly in
a previous IVF attempt were invited to try a protocol using the GnRH
antagonist, Ganirelix in their next attempt or to follow the standard protocol
for poor responders at our clinic which is the Flare protocol. Each of the 15
patients that agreed to try the Ganirelix were matched to a woman of equal
age with the same diagnosis of infertility and the same parity that was
undergoing the standard Flare protocol during the same time period. The
results were then analyzed. A poor responder was defined as a woman who
had been cancelled prior to oocyte retrieval or who had an oocyte retrieval
in a previous cycle but she required: greater then 300 IU of gonadotropins
daily; or had less then 3 mature eggs retrieved; or had no viable embryos for
transfer.

Results: No differences were found between the two groups in terms of:
age, cause of infertility, parity, proportion of smokers, day of HCG or
cancellation, estradiol level at HCG or cancellation, total gonadotropin dose
needed, total number of eggs retrieved, number of mature eggs retrieved,
number of fertilized eggs or number of embryos transferred. However the
number of patients that completed the IVF cycle (having both a retrieval and
an embryo transfer) was statistically significant with 60% of the Ganirelix
patients completing the cycle compared with only 33% of the standard Flare
protocol group (P� 0.001). We also found that the Ganirelix group was
probably more resistant to treatment then the matched controls as 73% of
the Ganirelix group had had a previous IVF cycle cancelled prior to embryo
transfer as opposed to 26% of the standard Flare group (p� 0.001). No
comment can be made on pregnancy rates as the numbers in the trial were
too small.

Conclusions: For IVF poor responders the use of Ganirelix may favor egg
quality and allow more women to complete the IVF cycle. The ideal
regimen for poor responders has not yet been found. A prospective ran-
domized trial is underway at our center to determine if the Ganirelix
protocol should replace the standard Flare protocol that we currently use in
poor responders.

Supported by: Division of Reproductive Medicine at the University of
Ottawa.

P-193

Three-dimensional power Doppler ultrasound measurement of ovarian
blood flow after pituitary suppression in the prediction of ovarian
responsiveness during in vitro fertilization treatment. T. J. Child, S. L.
Tan. McGill Univ, Montreal, QC, Canada.

Objective: To evaluate whether three-dimensional (3D) power Doppler
ultrasound measurement of ovarian blood flow after pituitary suppression is
predictive of ovarian responsiveness during IVF and to compare the pre-
dictive value of this test with 3D ultrasound measurement of the antral
follicle count and ovarian volume, age, and early follicular phase serum
FSH level.

Design: Prospective observational study of 53 women undergoing long
protocol IVF treatment in a University fertility clinic.

Materials/Methods: On the day of pituitary suppression the ovarian
volumes were measured and averaged and the antral follicles counted using
a 3D ultrasound system with a 5–7.5 MHz transvaginal probe (Medison
530D). The power Doppler and 3D-volume mode were then simultaneously
activated in order to capture Doppler signals from each ovary in turn. The
same power Doppler settings were used for each patient and were selected
after a trial period. The settings maximized signals from the ovary whilst
minimizing movement artifact from the neighboring iliac vessels and bowel.
The volume data sets were then downloaded onto a PC where a software
package (3D View, Kretztechnik) was used to delineate the contours of the
ovary. Quantitative analysis of the blood flow within the outlined volume
(the ovary) was then achieved by implementing the histogram function. The
computer calculated the following indexes: Vascularization Index (VI)
characterizing vessel density, Flow Index (FI)—intensity of blood flow, and
Vascular Flow Index (VFI) specifying both vascularization and perfusion.
The main outcome measure was the number of follicles on the day of hCG
administration. We attempted to predict the numbers of follicles produced
based on the antral follicle count (AFC), average ovarian volume, age, early

follicular phase serum FSH level, and the 3D-Doppler indices described,
with the use of multiple linear regression analysis.

Results: With the use of univariate analysis only the AFC (P� 0.001)
and the average ovarian volume (P� 0.019) significantly predicted the
number of follicles. When the analysis was adjusted for all other variables
in the model, the AFC was the only factor still highly associated with the
number of follicles produced.

Conclusions: Three-dimensional power Doppler measurement of the ‘to-
tal’ blood flow within an ovary is a novel technique with theoretical
advantages over the selection of individual vessels as is necessary with
two-dimensional (2D) pulsed and color Doppler ultrasound. The lack of
prediction of 3D power Doppler was disappointing and at variance with the
results of 2D studies that show that ovarian response is correlated with the
maximum velocity of stromal blood flow. However, the power Doppler
indices studied do not measure flow velocity but rather the total movement
of blood within a volume. Additionally, artifact from iliac vessels and bowel
which are included in the transducer sweep and encroach into the ovarian
volume is a problem. Continued improvements in technology and experi-
ence with 3D power Doppler mean that further, larger studies are required
to assess the role of this technique in prediction of ovarian responsiveness.

P-194

A prospective randomised study comparing a fixed dose of 150 IU and
225 IU recombinant FSH (Gonal-F®) for ovarian stimulation in IVF
Treatment. P. Yong, S. Brett, J. Thong, D. T. Baird. Royal Infirmary of
Edinburgh, Edinburgh, UK; Univ of Edinburgh, Edinburgh, UK.

Objective: To compare the efficacy and efficiency of a fixed dose of 150
IU and 225 IU recombinant FSH (rFSH), Gonal-F®, for controlled ovarian
stimulation (COS) in IVF/ICSI cycles.

Design: Prospective randomised trial undertaken in a single tertiary
center.

Materials/Methods: Between September 1999 and December 2000, 123
patients aged 23–41 years were recruited to the study. The exclusion criteria
were: serum FSH10 IU/L, polycystic ovary syndrome, one ovary or previ-
ous ovarian surgery, previous poor response to COS (�4 oocytes) and
ovarian hyperstimulation syndrome. COS was carried out according to the
standard long protocol using intranasal Nafarelin (Synarel®) for pituitary
downregulation. The subjects were randomised to have either 150 IU or 225
IU of Gonal-F®, and the dose was not altered during treatment. When there
were at least 3 follicles� 17 mm diameter, hCG (Profasi®) was given and
oocyte retrieval performed�36 h later. In the majority of patients (n�
98/101), not more than two embryos were transferred, 48 h after oocyte
retrieval.

Results: The data is presented as mean� SD values. The 150 IU group
is designated A (n� 60) and the 225 IU group, B (n� 63). The treatment
groups were similar with respect to age (A: 33.5� 3.7; B: 34.2� 3.3
years), day 3–5 FSH (A: 6.4� 1.5; B: 6.9 � 1.6 IU/L) and other
demographic data (parity, etiology and duration of infertility, number of
previous IVF cycles). Group B required more Gonal-F® to achieve the
criteria for oocyte retrieval than group A (2595.0� 510.0 vs 1897.5�
457.5 IU; P� 0.0005), but did so in a shorter time (11.5� 2.3 vs 12.7�
3.0 days; P� 0.05). Overall, significantly more oocytes were retrieved in
group B compared to group A (8.3� 5.9 vs 6.3� 4.7; P � 0.05).
Interestingly, this finding was observed in the youngest age group (23–32 y;
n � 39) (A: 7.0� 5.8, B: 11.8� 8.0; P� 0.05) but not in the 33–35 y (n�
37) and 36–41 y (n� 42) age groups (A: 5.6� 4.4, B: 6.4� 3.5 and A:
6.5 � 3.8, B: 6.6� 3.5 respectively). Serum levels of estradiol (6210.5�
4614.7 vs 4689.8� 3364.1 pmol/L; P� 0.05) and the number of follicles
�10 mm (11.8� 6.0 vs 9.6� 4.9; P� 0.05), on the day of hCG, were
significantly greater in group B. Group B also had a larger number of
transferable embryos, although this did not reach statistical significance
(5.1 � 3.7 vs 3.9� 3.1; P� 0.06). The number of embryos replaced was
higher in group B (1.9� 0.5 vs 1.5� 0.9; P� 0.005), but the number of
additional embryos available for cryopreservation was not significantly
different (B: 1.5� 3.3; A: 1.2� 2.0). Group A had a significantly greater
cancellation rate due to poor response compared to group B (15.0% vs
3.3%; P� 0.05). There was a trend towards a higher clinical pregnancy rate
(fresh embryo transfers) in group B, but this did not reach statistical
significance (19.0% vs 15.0%).
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Conclusions: 225 IU is more efficacious than 150 IU of Gonal-F® with
respect to the number of oocytes retrieved, although this required a higher
total dose of Gonal-F®. The high cancellation rate with 150 IU would
suggest that this dose is insufficient in some patients to achieve the threshold
for multiple follicular development. Increasing the dose in older patients
(�33 y) did not result in higher oocyte numbers, suggesting that increasing
the dose of rFSH does not compensate for the age-related decrease in
ovarian reserve.

P-195

The oocytes donation as a model to study the effect of estradiol level on
oocytes quality. F. Cano, J. Idrobo, M. Molla´, A. Ballesteros, J. Landeras,
J. Remohı´. IVI Murcia, Murcia, Spain; IVI, Valencia, Spain.

Objective: Although controversial, there is general agreement about the
poor in-vitro fertilization (IVF) results in high responder patients. The
detrimental effect on uterine receptivity of high serum estradiol concentra-
tion has been demonstrated, but the relationship between high levels of
estradiol levels and diminished oocyte and embryo quality is to date under
debate. This clinical study was undertaken to analyze the effect of estradiol
levels on oocyte-embryo quality.

Design: The reproductive outcome of oocytes recipients have been stud-
ied according to the estradiol levels of pure oocytes donor.

Materials/Methods: 92 cycles of oocytes recipients were included in the
analysis. The patients were divided into four groups, according to the
estradiol level of the oocytes donors on the hCG day: 1000–2000 pg/ml (21
oocytes recipients cycles); 2000–3000 pg/ml (30); 3000–4000 pg/ml (19);
�4000 pg/ml (22). A long stimulation protocol was used for the oocyte
donors, and steroid replacement was used in the oocyte recipients. Patients
with ovarian function were desensitized with leuprolide acetate in the
secretory phase of the previous cycle. Quality of the donated oocytes and
transferred embryos, fertilization, implantation and pregnancy rates were
analyzed.

Results: The four groups were similar in age, estradiol levels at transfer-
ence day, and number of days of hormonal replacement before the embryo
transfer. Fertilization rate, quality and number of embryo transferred, preg-
nancy, implantation and miscarriage rates were not significantly different
between the groups.

Estradiol levels the
hCG day(pg/ml) 1000–2000 2001–3000 3001–4000�4000

Oocytes Recipients
Cycles

21 30 19 22

Inseminated Oocytes 8.1� 2.5 7.9� 2.1 7.6� 1.3 8.0� 1.7
Embryo Quality

(No. Blast.	
Frag. Degree)

3.1� 1.5 3.0� 1.4 3.3� 1.3 3.1� 1.1

Fertilization rate 79.3� 18.6 78.7� 19.7 81.2� 15.9 70.8� 27.1
Transferred Embryos 3.4� 0.9 3.2� 1.1 2.8� 1.3 3.1� 1.3
Pregnancy rate 9/21 (42.8) 14/30 (46.6) 10/19 (52.6) 14/22 (63.6)
Implantation rate 17.3 19.2 26.8 20.8
Miscarriage rate 2/9 (22.2) 2/14 (14.2) 2/10 (20) 3/14 (21.4)

Conclusions: Estradiol level of oocytes donors does not affect the oocytes
and embryo quality, and the outcome of the oocytes donation program is not
altered by the high levels of estradiol in the oocytes donors.

Supported by: IVI-MURCIA.

P-196

A drop in serum estradiol prior to the administration of human cho-
rionic gonadotropin (hCG) is not predictive of pregnancy outcome
following in vitro fertilization (IVF) cycles. A. K. Styer, K. V. Jackson,
M. D. Hornstein, C. Racowsky, E. S. Ginsburg, A. R. Gargiulo. Brigham
and Women’s Hosp, Harvard Medical Sch, Boston, MA.

Objective: An estradiol drop during controlled ovarian hyperstimulation
for purposes of IVF has been traditionally considered a potential indication

for cycle cancellation. In fact, no study to date has addressed the issue of
whether such an estradiol drop has any effect on pregnancy outcome.
Therefore, this study was undertaken to analyze the effect of an unpredict-
able drop in serum estradiol prior to hCG administration on pregnancy
outcomes in IVF cycles.

Design: Case-control study.
Materials/Methods: 3653 consecutive IVF cycles from January 1, 1998 to

December 31, 2000 were retrospectively reviewed. Our current protocol
empirically recommends cancellation of IVF cycles that show a�30% drop
in serum estradiol (E2) in the absence of complete withdrawal of gonado-
tropin administration (i.e. coasting). 65 cycles were identified in which an
egg retrieval (ER) was performed following a drop in serum E2 level that
was not associated with coasting. In 25 of these cycles, daily gonadotropin
dose was decreased at some time during the stimulation cycle, and in 40
there was no gonadotropin dose reduction. The ongoing-delivered preg-
nancy rates and pregnancy loss rates (spontaneous abortion, chemical, and
ectopic) in the study cycles were compared to age and stimulation pattern-
matched control cycles in which there was no drop in the serum E2 level
prior to ER. Data were analyzed using Mann-Whitney U, Chi square and
Fisher’s exact tests as appropriate, with P� 0.05 considered statistically
significant.

Results: The study group and controls did not differ for day 3 FSH,
number of prior IVF cycles, number of oocytes retrieved, fertilization rates
or number of embryos transferred. There was no significant difference
between the study group and the controls for ongoing-delivered rates (32%
vs. 38%, p� 0.46) or pregnancy loss rates (28% vs. 24%, p� 0.76).
Furthermore, when comparing exclusively those study and control cycles
with a reduction in gonadotropin administration, there was no difference in
either ongoing-delivered rates (44% vs. 52%, p� 0.57) or pregnancy loss
rates (21% vs. 28%, p� 0.68). Similarly, there was no difference in
ongoing pregnancy rates (25% vs. 30%, p� 0.62) or pregnancy loss rates
(33% vs. 20%, p� 0.41) in the absence of a reduction in gonadotropin dose.
When the study group was further stratified by the magnitude of estradiol
drop (10% and�10% of prior level), no significant difference was seen in
ongoing pregnancy rates and pregnancy loss rates (29% vs. 37%, p� 0.59,
and 35% vs. 17%, p� 0.41, respectively). These trends were observed
regardless of any decrease in gonadotropin dose used.

Conclusions: In the absence of coasting, a drop in serum estradiol level
during controlled ovarian hyperstimulation for IVF is not associated with a
decrease in ongoing pregnancy rate. Cycle cancellation, as routinely rec-
ommended in this clinical setting, may not be warranted in all cases. The
present analysis justifies a prospective study where cycles exhibiting an
estradiol drop are not cancelled in order to determine definitive estradiol
drop cancellation criteria.

P-197

Luteinizing hormone (LH) surge on ganirelix (Antagon) is related to
increased body mass index (BMI). R. I. Hardy, I. S. Tummon, M.
Hosseinzadeh, V. R. Cardone, M. Seibel, M. Lee. Fertility Ctr of New
England, Topsfield, MA; Fertility Ctr of New England, Reading, MA.

Objective: Initial phase III clinical trials of ganirelix in IVF patients did
not report an effect of BMI on LH surges; however, the patient population
was limited to a BMI between 18 and 29 kg/m2. This study examines the
incidence of LH surge in IVF patients on ganirelix with a BMI�29 kg/m2.

Design: Retrospective analysis of IVF clinical data.
Materials/Methods: Seventy-six infertility patients, ranging in age from

26–46, were enrolled in a ganirelix IVF protocol. Ovulation induction
involved clomiphene citrate (100 mg cycle days 2–6) with recombinant
FSH (cycle day 2 until hCG Rx). Ganirelix was administered on cycle day
8 at a dose of 0.25 mg and continued daily until hCG Rx. Blood samples
were obtained on cycle days 2,5, and daily from cycle day 8 until oocyte
retrieval. Concentrations of 17 [Szlig]-estradiol, progesterone, and LH were
analyzed with electrochemicoluminescence immunoassays. The intra-assay
coefficient of variation for LH was 1.6%. An LH surge was defined as�10
IU/L. BMI was calculated by measured height and weight. A scatterplot of
BMI and LH was produced and incidence of LH surge compared by
Student’s t-test.

Results: LH surges while on ganirelix occurred in 6 of the 76 patients.
Two of these cycles were cancelled. Oocytes were retrieved in the remain-
ing 4 cycles. One of the four retrieved cycles resulted in an on-going
pregnancy. The LH surges occurred with a BMI range of 19.8 to 44.8;
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however, LH surges were more likely to occur when BMI�34 kg/m2. Of
the 8 patients with BMI�34, three (37.5%) were with LH surges.

Conclusions: Accurate dosing of the GnRH antagonist ganirelix is critical
for IVF patients. A balance is needed between efforts to minimize LH
surges at low doses versus minimizing potential detrimental effects on
endometrial receptivity at higher doses. Patients with BMI�34 kg/m2 may
require higher than standard doses of ganirelix to prevent LH surges.

ART: OUTCOME STUDIES

P-198

Comparison of gender and birth weight following day-three and blas-
tocyst transfers. M. Anderson, J. Graham, M. Tucker, T. Krecko, M. J.
Levy, E. Widra. Shady Grove Fertility Reproductive Science Ctr, Rock-
ville, MD; Georgia Reproductive Specialists; Shady Grove Fertility Repro-
ductive Science Ctr, Atlanta; Rockville, GA.

Objective: To establish any potential impact on the gender or birth weight
of offspring arising from the transfer of embryos transferred on day-three or
at the blastocyst stage.

Design: Retrospective analysis of delivery data from a period of sixteen
months when culture conditions and embryo selection criteria remained the
same.

Materials/Methods: From September 1999 to December 2000 250 pa-
tients provided our clinic with accurate delivery data with reference to the
gender and birth weight of their 353 offspring. Of these births there were 85
sets of twins (34.0%), and 9 sets of triplets (3.6%). 45 twins and 8 triplets
arose from day-three transfer; and 40 twins and 1 triplet (incorporating a
monozygotic twin) from blastocyst transfer. Embryos were initially insem-
inated in HTF, then moved into IVC-1 [In Vitro Care, San Diego, CA] for
development from day-one through day-three. For extended culture to
day-five or day–six, embryos were cultured in CCM [Vitrolife, Go¨teborg,
Sweden].

Results: See Table 1. There were no statistical differences found between
either the sex ratios or the birth weights, relative to the initial day of transfer.
The slightly lower birth weights following day-three transfer can be ex-
plained by the higher number of triplet deliveries in this group, where the
average birth weight was 1867.3 g. Comparison of the sex ratio from
day-five or day-six transfers indicated an inexplicable though non-signifi-
cant increase in the male/female ratio from day-six transfers: 61%/39%
(day-six) versus 54%/46% (day-five). This was in spite of developmental
rate not being the chief selection criterion.

Table 1.

Gender

Day-Three Blastocyst

# Offspring Birth weight # Offspring Birth weight

Male 108 (53.2%) 2660� 709g 83 (55.3%) 2784� 754g
Female 95 (46.8%) 2634� 678g 67 (44.7%) 2703� 789g

Conclusions: In patient populations undergoing comparable culture con-
ditions during the same period, there were no significant indications of a
shift toward an increase in male offspring arising from extended culture to
the blastocyst stage. There was a trend toward more male offspring that
mirrors the data collected from the general population in the U.S.A. in 1998
(1), where the bias in favor of males was 51.1% to 48.9%. Me´nézo et al. (2)
reported a significant shift toward male deliveries following transfers un-
dertaken as soon as the blastocyst stage was reached. We delay transfer until
we have a selection of blastocysts to choose from, even if this means a delay
to day-six. This allows a selection based not just on blastocyst formation
and blastocoel expansion, but on the basis of cellular morphology including
observation of those embryos with the healthiest inner cell mass and
trophectoderm formation. This approach may counter the problem of se-
lecting only the most rapidly forming putative male embryos, and so reduce
the bias toward male offspring. (1). Nat Vital Stat Report: U.S. Dept. of
Health and Human Services 2000;48:1–100. (2). Me´nézo YJR et al. Fertil
Steril 1999;72:221–4.

P-199

Obstetrical outcomes after oocyte donation or surrogacy compared
with those after conventional IVF program. K. Yang, J. Song, H. Ahn,
Y. Park, I. Kang, M. Koong. Div of Reproductive Endocrinology and
Infertility, Dept of OB & GYN, Sungkyunkwan Univ Sch of Medicine,
Samsung Cheil Hosp & Women’s Healthcare Ctr, Seoul, Korea, Seoul,
Korea; Div of Maternal-Fetal Medicine, Dept of OB&GYN, Sungkyunkwan
Univ Sch of Medicine, Samsung Cheil Hosp & Women’s Healthcare Ctr,
Seoul, Korea, Seoul, Korea; Lab for Reproductive Biology & Infertility,
Sungkyunkwan Univ Sch of Medicine, Samsung Cheil Hosp & Women’s
Healthcare Ctr, Seoul, Korea, Seoul, Korea.

Objective: During the last decade, oocyte donation and surrogacy have
been highly successful in treating women previously thought to be hope-
lessly infertile, but many investigators have noted an increased rate of
obstetric complications in these pregnancies. The reasons for the increased
occurrence of complications are still unclear although it may be related to
primi-parity, multiple pregnancies, advanced maternal age and/or immuno-
logic factors. The purposes of this study are to evaluate the obstetric
outcome in pregnancies resulting from oocyte donation or surrogacy and to
assess the factors related to the obstetric complications.

Design: Retrospective, case control study.
Materials/Methods: The obstetric outcome in pregnancies from the oo-

cyte donation (Group I, n� 38) or surrogacy (Group II, n� 14) was
compared with that in pregnancies from conventional IVF program (Group
III, n � 103) in our IVF center between January 1995 and November 2000.
Control group was selected by age, parity, and order of gestation matched
to the study group. Pregnancy induced hypertension (PIH) was defined as
blood pressure��140/90 mmHg on two or more occasions at least 6 hours
apart with or without proteinuria after 20 weeks of gestation and not
associated with chronic hypertension. Small for gestational age (SGA) was
defined as birth weight below tenth percentile for gestational week. The data
was analyzed using the Statistical Package for Social Sciences (SPSS).

Results: Early pregnancy loss rates were 36.8% (14/38), 14.3% (2/14)
and 23.2% (32/138) in the Group I, II, and III, respectively (p 0.05). Also,
there was no significant difference in the incidence of SGA between the
three groups. However, the incidence of PIH in Group I (25.0%) was
significantly higher than Group II (8.3%) or Group III (7.8%), although PIH
related factors such as mean age, parity and order of gestation were not
significantly different among the three groups. When Group I and II were
stratified by relationship of oocyte donor or surrogacy to infertile patient,
the incidence of PIH was significantly higher (chi square test, p� 0.035) in
unrelated-donor group (6/24, 25%) than in control group (8/103, 7.8%).
However, the incidence of PIH in sibling group (1/12, 8.3%) was not
significantly different from control group.

Conclusions: The incidence of PIH was significantly higher in pregnan-
cies after oocyte donation than those after conventional IVF, and was much
higher in the pregnancies from unrelated-donor rather than in those from
sibling. Therefore, the occurrence of PIH may be related to other factors
than age, parity or multiple pregnancy.
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Improving IVF outcome in consecutive attempts by selecting embryos
on day three transfer. A. Galán, M. de los Santos, A. Mercader, J. Remohı´,
A. Pellicer, A. Ruiz. Inst Valenciano de Infertilidad, Valencia, Spain; Inst
Valenciano de Infertilidad, Dept of Pediatric, Obstetrics and Gynecology,
Univ of Valencia, Valencia, Spain; Inst Valenciano de Infertilidad, Faculty
de Medicine, Dpto POG, Univ de Valencia, Hosp Dr Peset, Valencia, Spain.

Objective: To analyze retrospectively the results obtained comparing day
2 and day 3 transfers. To determine whether after 1, 2 or 3 ART failures, day
2 or day 3 transfer should be recommended.

Design: Retrospective study from a computer database
Materials/Methods: 4686 cycles (July 1999 to December 2000) were

analyzed, comparing the results obtained in our center when day 2 or day 3
transfer was performed.

Results: Data show that pregnancy and implantation rates are smaller in
each consecutive attempt, after the 2nd. Day 3 transfer improves signifi-
cantly pregnancy rates in the 1st, 2nd and 3rd attempt, but there are no
significant differences after the 4th.

Pregnancy and implantation rates in consecutive IVF attempts.

1st 2nd 3rd 4th �5th

Any day of transfer
Pregnancy rate 30.5a,b,c 28.8 26.9a 24.1b 17.7c

Implantation rate 14 12.4 11 10 9.4
Day 2 and Day 3 transfer

Pregnancy rate D2 29.1d 26.9e 24.8f 23.6 15.6
Pregnancy rate D3 47.2d 48.9e 45.8f 26.9 50
Implantation rate D2 13.3 11.4 10 10 8.1
Implantation rate D3 22.8 24.9 20.7 10.3 26.7

p � 0.05

Conclusions: Our study shows that one way to avoid the decrease of
pregnancy and implantation rate along the consecutive attempts is selecting
embryos for transfer in day 3 of development.

Supported by: IVI.

P-201

The significance of sperm membrane integrity and acrosome reaction
on fertilization failure in IVF cycles. T. Irez, C. T. Erel, L. Ercan, M. Idil,
D. Kosebay. Istanbul Univ, Cerrahpasa Sch of Medicine, IVF Ctr, Istanbul,
Turkey.

Objective: To investigate the role of sperm membrane integrity and
acrosome reaction on fertilization failure in IVF cycles.

Design: A prospective study.
Materials/Methods: Eighty semen samples were studied from the healthy

partners of couples participating in the IVF program. Semen evaluation was
performed according to the Kruger’s morphology. All oocytes were meta-
phase II, postmature oocytes and oocytes with germinal vesicles were
excluded. Spontaneous and induced acrosome reaction (AR) and hypoos-
motic swelling test (HOS) were performed. One-way ANOVA test was
performed between the groups which fertilization failed or not.

Results: Whether oocytes were fertilized or not, groups were designated
as A (fertilization	) or B (fertilization �). Spontaneous and induced AR
and HOS rates in both groups were shown on Table 1. Induced AR and HOS
grade 4 sperm rates were significantly higher in group A than group B.

Table 1. Spontaneous and induced AR rates and HOS grades.

Data Group A Group B P

Spontaneous AR 11.5� 1.9 9.8� 2.3 �0.05
Induced AR 31.9� 6.4 15.8� 3.9 �0.001
HOS G4 80.13� 18.11 34.85� 18.25 �0.001
HOS G3 25.12� 19.65 27.17� 11.73 �0.05
HOS G2 5.20� 5.15 18.17� 12.56 �0.05
HOS G1 0.65� 2.66 17.95� 11.30 �0.001

Note: Values are means and SD.

Conclusions: Induced AR and HOS tests may be used to predict the
success of fertilization in normospermic semen samples in IVF program.

P-202

Early cleavage versus blastocyst stage embryo transfer: is there any
advantage? D. Levran, M. Royburt, J. Farhi, H. Nahum, M. Glezerman, A.
Weissman. IVF Unit, Dept of Obstetrics and Gynecology, E Wolfson
Medical Ctr, Holon, Israel.

Objective: Recently, blastocyst stage transfer has been suggested as a
means of increasing implantation and pregnancy rates, and reducing mul-
tiple pregnancy rates in good prognosis patients undergoing IVF. Our study
aims to evaluate the value of blastocyst stage transfer in a general, mixed,
IVF population.

Design: Prospective randomized study.
Materials/Methods: A total of 140 patients who attended our unit between

July 2000 and February 2001, and had�3 eggs fertilized on the day
following ovum pick up (OPU) were included. The allocation to group 1
(cleavage stage transfer) or group 2 (blastocyst stage transfer) was randomly
performed on the day of OPU, based on the day of the week, in order to
avoid weekend transfers. Statistical analysis was performed using Student’s
t-test and outcomes were modeled using logistic regression analysis. Per-
centage data were compared using the
2 test. P value of�0.05 was
considered statistically significant.

Results: There were no differences in mean age or mean basal FSH levels
between patients in groups 1 and 2. Primary cause of infertility and the
number of previous failed IVF cycles were also similar for both groups. In
group 2, although the number of embryos transferred was significantly
lower, the implantation rate was significantly higher as compared to group
1. On the other hand, the number of cycles that did not reach transfer due
to lack of embryo development was significantly higher in group 2, and the
clinical pregnancy rate per transfer was significantly lower.

Group 1 Group 2 P value

N 83 57
Age (years) 33.1� 5.4 31.3� 5.5 0.06
Day 3 FSH (IU/L) 7.3� 2.8 6.7� 2.7 0.2
No. of previous cycles 4.0� 4.7 3.2� 4.3 0.2
No. of embryos transferred 3.6� 1.1 2.2� 1.2 �0.0001
No. of frozen embryos 2.2� 3.7 1.2� 2.2 0.02
No. of cycles without transfer 0 7 0.004
Implantation rate (per transfer) 0.24 0.46 0.002
Clinical pregnancy rate (per transfer) 0.34 0.2 �0.0001

Conclusions: In this prospective study, despite of the fact that the im-
plantation rate in cases with blastocyst transfer is higher, more clinical
pregnancies were achieved by early cleavage transfer. In addition, the
number of cycles without transfer was significantly higher in group 2, while
the number embryos available for freezing was significantly lower. Con-
sidering those findings, we believe that extended culture to the blastocyst
stage in a mixed IVF population is not clearly justified, and should be
reevaluated.

P-203

The proportion of embryos beyond the 6-cell stage on luteal day 3 is
important in determining the number of embryos to transfer. M. J.
Cruz, G. S. Hamilton. ISIS Regional Fertility Ctr, Mississauga, ON, Can-
ada; ISIS Regional Fertility Ctr and Dept of Physiology, Univ of Western
Ontario, Mississauga, ON, Canada.

Objective: To determine how the proportion of embryos beyond the 6-cell
stage on luteal day (LD) 3 impacts on rates of pregnancy and multiple
pregnancy.

Design: Retrospective analysis.
Materials/Methods: Cycle data were analyzed for 274 IVF and ICSI

patients (age 35.5� 0.3 years; mean� SEM). Total embryos (with less
than 40% fragmentation) and embryos containing 7 or more cells were
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calculated for each patient. Using this data, rates of pregnancy and multiple
pregnancy (by 6 week ultrasound) were compared for patients under 35
years of age and 35 years or over. In addition, this data was also analyzed
for patients with large numbers of embryos deemed to be of high quality and
who were counseled to have only 2 embryos transferred on LD 3.

Results: Higher proportions of embryos beyond the 6-cell stage on LD 3
correlated with higher pregnancy rates (p� 0.05). Pregnancy rate doubled
when greater than 50% of the patient’s embryos had reached at least the
7-cell stage on LD 3 (compared to 50% reaching that stage; p� 0.05). This
was true for patients under 35 years of age (55.7� 6.8% versus 21.5�
6.1%) and for patients 35 years and over (46.0� 6.3% versus 20.8� 6.1%).
Of 18 patients (all�35 years of age) counseled to have only 2 embryos
transferred, no multiple pregnancies resulted compared to a 10.1% inci-
dence for patients who had 3 embryos transferred. Pregnancy rates were not
significantly different (56.7� 2.2% for 2 embryos versus 58.4� 1.1% for
3 embryos).

Conclusions: Identifying a high proportion (50%) of embryos with 7 cells
or more on LD 3 allows fewer embryos to be transferred. Multiple preg-
nancies are reduced without compromising pregnancy rate.

Supported by: Private Clinic Study.

P-204

A comparison of in vitro fertilization (IVF) success rates in patients
with tubal sterilization and patients with other indications. R. C.
Banks-Jackson, S. W. Sawin, B. Garside, S. L. Galvin, S. S. Sheldon.
Mount Area Health Education Ctr, Asheville, NC; Ctr for Applied Repro-
ductive Science, Johnson City, TN.

Objective: To determine if IVF is more successful in tubal sterilization
patients than in patients with other indications for IVF.

Design: Retrospective cohort study.
Materials/Methods: A treatment group was identified by reviewing our

database of all IVF patients treated from December 1998 to the present.
Seventy-eight women were identified as patients with tubal sterilization as
their only indication for IVF. A control group of patients with another single
indication for IVF was randomly selected and matched for age. The primary
outcome variable was the clinical pregnancy rate in each group. Secondary
outcome variables included (1) ampules of gonadotropins utilized (2) num-
ber of pre-ovulatory follicles (3) number of oocytes retrieved, and (4)
number of oocytes fertilized. The McNemar test of paired proportions was
utilized to compare the pregnancy rates between the two groups. The
multiple analysis of variance (MANOVA) was used to compare secondary
outcome variables between the tubal sterilization group and the age-
matched control group.

Results: Patients ranged in age from 21 to 42 years. The mean age of the
treatment and control groups were 32.9 and 32.8 years respectively. The
tubal sterilization group had a 29.5% (23/78) clinical pregnancy rate. The
age matched control group had a 26.9% (21/78) clinical pregnancy rate. The
pregnancy rates did not differ significantly (P� 0.90). The MANOVA
showed there was no statistically significant difference between the two
groups with regards to the secondary outcome variables (P� 0.052).

Conclusions: This study suggests IVF is not more successful in patients
of similar age whose only indication for IVF is tubal sterilization. To our
knowledge this is the first study to specifically evaluate the success of IVF
in tubal sterilization patients as compared to age matched controls. Despite
being ideal patients for IVF, we postulate that there are factors inherent in
these patients or the IVF process itself that limit their success to average
rates.The differences in secondary variables approached significance; a
more powerful study with a larger sample size may reveal a statistically
significant difference in these variables.

Supported by: Center for Applied Reproductive Science and Mountain
Area Health Education Center, Department of OB/GYN.

P-205

Day 2 ICSI Leads to the viable pregnancy, when it is a day 1 ICSI? D. I.
Dozortsev, C. P. Blacker, A. Sacco, K. T. McGinnis, P. T. Goud, M. P.
Diamond. Dept of Obstetrics and Gynecology, Wayne State Univ, Detroit,
MI.

Objective: In about 5% cases of conventional in vitro fertilization (IVF),
fertilization fails completely. It can usually be “rescued” by using day 2

intracytoplasmic sperm injection (day 2 ICSI). Day 2 ICSI is still a contro-
versial matter. Some authors report encouraging results, in terms of viable
pregnancies; others feel that it should not be done for any purpose other than
training. Because day 2 ICSI is often an additional expense for a couple, it
would be helpful to have some markers so that patients could be advised for
or against day 2 ICSI. We retrospectively analyzed day 2 ICSI cases in an
attempt to identify such markers.

Design: Twelve cases of day 2 ICSI were retrospectively analyzed using
the following criteria: time after human chorionic gonadotropin (hCG), total
number of eggs, egg morphology, number of injected eggs, number of
fertilized eggs, number of pronuclei, sperm characteristics, embryo quality,
number of cells per embryo and number of embryos transferred.

Materials/Methods: Oocytes with no pronuclei at 18 hours after an initial
insemination were considered unfertilized. They were injected with a sper-
matozoon within 4 hours thereafter. Fertilization following day 2 ICSI was
scored by the presence of pronuclei about 18 hours later. Embryos were
scored just prior to the transfer. Morphological appearance of eggs and
embryos was documented using b/w film.

Results: There was no difference in time after hCG, total number of eggs,
fertilization rates, embryo quality, number of cells per embryo or sperm
characteristics. At the same time, two cases stood out because of an
unusually ratio of 2PN/3PN zygotes, (patient A—4/11 and patient C—4/
10) which is an indication of some type of spindle deficiency or a previous
sperm penetration without oocyte activation. Both of these phenomena
described in immature eggs. The only normal term pregnancy achieved in
the entire group was for a patient A. Retrospective analysis of the egg
morphology in the case of patient A, revealed that all eggs had a dark center
typical for immature or in vitro matured eggs.

Conclusions: We speculate that in the case in which pregnancy was
achieved, the retrieved eggs were inseminated while immature and subse-
quently matured in vitro prior to day 2 ICSI. Thus in this case, day 2 ICSI
was in effect day 1 ICSI, performed on in vitro matured eggs. If this is true,
the couple should be advised to have day 2 ICSI if there is any indication
that eggs are immature on the day of retrieval. We further suggest that in
cases when there is a reasonable chance to believe that a large proportion of
eggs on the day of retrieval will be immature, patients should be suggested
to accept ICSI as a first choice regardless of sperm characteristics, because
maturation can only be reliably assessed by stripping the cumulus cells from
the egg in order to visualize the 1st polar body.

Supported by: Department of Obstetrics and Gynecology, Wayne State
University, Detroit, Michigan.

P-206

IVF-ICSI pregnancy outcomes in a randomized embryo transfer cath-
eter trail comparing the cook soft-pass catheter to the Edward-Wallace
catheter. M. C. Schiewe. Fertility & Surg Assoc of CA, Thousand Oaks,
CA.

Objective: Soft-tipped, atraumatic embryo transfer catheters are com-
monly used in the IVF industry. The Edwards-Wallace catheter is the
original soft catheter mimicked by other companies. This study compares
the Edwards-Wallace catheter to the less expensive (in US$) Cook Soft-Pass
catheter in its effectiveness to transcervically deposit IVF-/ICSI-derived
embryos into the human uterus.

Design: An apriori arrangement of treatments was prospectively random-
ized over a 9 month duration (6 ART series). 286 women were assigned an
embryo transfer procedure, by location (scan room versus multiple proce-
dure room) using either a Edwards-Wallace (EW, n� 129) or Soft-Pass
(SP, n� 144) ET catheter. Two physicians performed embryo transfers
without bias to the catheter randomization. Data were compared by Chi-
square analysis (P� 0.05).

Materials/Methods: Infertility patients (21–42 y.o.) underwent controlled
ovarian hyperstimulation followed by transvaginal follicular aspiration.
Oocytes and cleavage-stage embryos (Day 0–3.5) were cultured in Enhance
Day 3 medium (Conception Tech., San Diego, CA) supplemented with 10%
serum substitute (SS, Irvine Sci., Santa Ana, CA) in a humidified, CO2 gas
(5.3–6.0) atmosphere maintained at 37°C. Embryo transfers were per-
formed on Day 3 or 4 with or without assisted hatching, or on Day 5
depending on patient history, age, preference and embryo numbers. Sequen-
tial culturing from Day 3.5 to 6 was performed in G2.2 medium (Scandi-
navian IVF, Sweden). Embryos were transferred in HEPES buffered-HTF
medium plus 10%SS. Sterile, aseptic technique was used to load and pass
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EW catheters through a lab window or to walk (20–30 ft.) the SP catheters
(in the packaging) to a scan room. Most transfers were performed by
ultrasound guidance.

Results: No difference in pregnancy rates (expressed as positive b-hCG
and fetal sac) occurred between ET treatments (EW vs SP) across age
groups�35 y.o.: 23/49 (47%) vs 29/57 (50%) and 21/49 (43%) vs 25/57
(44%); 35 to 30 y.o.: 25/57 (44%) vs 21/57 (37%) and 20/57 (35%) vs 16/57
(28%); and 40 to 42 y.o.: 9/23 (39%) vs 8/30 (27%) and 6/23 (26%) vs 6/30
(20%). Catheter passage failure rates were similar (6.7%, 19 total patients).
A Cook Tef-Cat catheter was subsequently used and produced 6 positive
tests (31.6%), 3 patients with confirmed sacs (15.8%). In contrast, overall
pregnancy rates with EW (44.2 and 36.4%, respectively) or SP (40.3% and
32.6%, respectively) catheters were similar but significantly higher than the
Tef-Cat catheter. No differences were observed between treatments with
regard to physician or Day/type of transfer.

Conclusions: Both the Cook Soft-Pass and Edwards-Wallace catheters
performed equally well in a completely randomized, prospective trail ana-
lyzing pregnancy onset and the presence of a fetal sac.

P-207

Cytogenetic investigation of fetuses and infants derived from intracy-
toplasmic sperm injection. S. Ma, R. Lam, W. P. Robinson, T. Chan, B.
Ho Yuen. Univ of British Columbia, Dept of Obstetrics and Gynaecology,
Vancouver, BC, Canada; Univ of British Columbia, Dept of Medical
Genetics, Vancouver, BC, Canada.

Objective: To determine the incidence of aneuploidy among fetuses and
infants derived from intracytoplasmic sperm injection (ICSI) in our clinic.
A more efficient approach was employed—using umbilical cord blood
samples to represent the ICSI population. Another objective was to deter-
mine the origins of abnormalities found in spontaneous abortions at our
clinic that were derived from ICSI.

Design: This study involves follow-up analyses of the outcomes of 50
ICSI pregnancies established in 46 couples at the University of British
Columbia In Vitro Fertilization Clinic ICSI Program. The analysis involved
cytogenetic analysis of the umbilical cord blood or prenatal diagnosis. In the
case of spontaneous loss, origin of the abnormality, if found, was deter-
mined by examining DNA from the parents and the abortus.

Materials/Methods: For prenatal diagnosis, amniocentesis was performed
on any couple that provided informed consent to have the procedure done.
The amniocentesis, and later the culturing and karyotyping of the samples,
were performed according to standard protocols. For umbilical cord blood
analysis, the lymphocytes are cultured, harvested, and karyotyped according
to standard protocols. To establish the origin of an abnormality found in a
spontaneous loss, DNA was extracted from peripheral blood lymphocytes of
both parents and from samples of chorionic villi and chorion for the abortus
using standard protocols. DNA typing of parents, villi and chorion was done
using highly polymorphic microsatellite markers. PCR amplification was
performed using standard methods. Each sample was run on a urea gel and
visualized by silver staining.

Results: Of 43 umbilical cord blood samples analyzed, 1 abnormality
(2%) was found, 47,XX,	21. 9 couples chose prenatal diagnosis, with 4
couples accepting both forms of analysis. 9 spontaneous abortions have
occurred – 5 cases were analyzed, and 2 were found to have an abnormal
chromosomal constitution (45,XO and 45,XY,�21). Origin of abnormality
was established in the 2 cases, with the result involving a loss of the
maternal chromosome in each case.

Conclusions: Using umbilical cord blood obtained after birth, we ob-
tained karyotype results from 78% of the ICSI population in our clinic.
Although sample size is small, we detected a 2% incidence of chromosome
abnormalities. Combined with results from 5 additional cases that under-
went prenatal diagnosis but not umbilical cord blood sampling, a chromo-
somal result was obtained in 87% of our ICSI population. The use of
umbilical cord blood for cytogenetic analysis substantially improves the
ability to determine rates of chromosomal abnormalities in newborns pro-
duced via ICSI clinics. The maternal origin of the abnormality in the 2
spontaneous abortion cases suggests that abnormal embryos can occur not
only from microinjection of abnormal sperm into normal oocytes, but can
also happen due to fertilization of chromosomally abnormal oocytes with
normal sperm.

P-208

Predicting the number of oocytes at collection and the fertilization rate
for assisted reproductive technologies. B. Wu, M. Hummer, P. Dandekar,
T. J. Gelety. Arizona Ctr for Reproductive Endocrinology and Infertility,
Tucson, AZ.

Objective: Evaluating the failed IVF cycle often provides useful prog-
nostic information. Before undergoing another attempt, patients experienc-
ing an unsuccessful IVF cycle frequently request information about the
probability of future success. To predict the number of oocytes at collection
and their fertilization rate, we have introduced the concept of a repeatability
coefficient and formulae to predict the next IVF cycle outcome.

Design: Retrospective review of IVF cycle data and statistical analysis.
Materials/Methods: Patient data with more than two IVF cycles between

January 1998 and December 2000 were collected in our IVF center. During
this period, all patients were treated by our standard stimulation protocol
(LA/HMG, HCG 10,000 IU/ml) before oocyte retrieval. A repeatability
coefficient (the intraclass correlation coefficient of repeated measurements
on the same individual), (r) was estimated by the formula: r� (MSb �
MSw)/(MSb 	 MSw (k � 1)). Where, MSb is the mean variance among
patients, MSw is the mean variance of the different cycle times within a
patient, and k indicates the weighted IVF cycle times. Based on this
repeatability coefficient, a prediction may be calculated by formula: Px�
kr/(1 	 (k � 1) r � (Pk � Â) 	 Â. Px indicates the patient’s predicted
value (for example, number of oocytes at collection or fertilization rate for
the next cycle), Pk is the patient average of different cycle times, Aˆ indicates
the average level of all patients. k and r indicate the weighted IVF cycle
times and repeatability coefficient, respectively.

Results: A total of 66 patients undergoing 174 IVF retrieval cycles were
analyzed. Each patient had an average of 2.63 retrieval cycles (range 2 to 7
cycles), an average retrieval of 11.3� 7.29 oocytes, and a repeatability
coefficient of r� 0.52 (P� 0.01). In the fertilization rate group, a total of
65 patients with 168 IVF cycles were analyzed. Each patient had an average
of 2.58 cycles (range 2 to 7), an average fertilization rate of 57.1%� 23.5%,
and repeatability coefficient of r� 0.58 (P� 0.01). These results indicate
that the number of oocytes at collection and the fertilization rate are highly
repeatable and allow the use of the formula: Px� 0.52k/(0.48	 0.52k)�
(Pk� 11.3)	 11.3 to predict the future number of oocytes per retrieval and
the formula: Px� 0.58K/(0.42	0.58k)� (Pk � 57.1)	 57.1 to estimate
the fertilization rate for a patient’s future IVF cycle.

Conclusions: The introduction of a repeatability coefficient, commonly
used to predict outcomes in animal genetics, to our human IVF program
allows us to reliably predict future IVF cycle outcomes. The variables of
oocyte number retrieved and fertilization rate demonstrate high repeatabil-
ity, which provides a basis for the accurate prediction of these outcomes in
future cycles. Accurate prediction of a subsequent IVF cycle attempt can
provide prognostic information on which patients can make informed de-
cisions and may allow for modification of the stimulation protocol to
optimize cycle success.

P-209

Autologous endometrial coculture (AECC): first report of delivery
outcome from 484 consecutive IVF cycles in a single institution. S. D.
Spandorfer, L. Burrmeister, R. Clarke, P. Pascal, L. Veeck, Z. Rosenwaks.
Cornell Univ Medical Ctr, New York, NY.

Objective: Autologous Endometrial Coculture (AECC) has been pro-
posed as a method of improving embryo quality and outcome after previous
failed cycles of IVF-ET. In this study, we report for the first time delivery
outcome data from the first 484 cycles of AECC.

Design: Prospective analysis of pregnancy outcome evaluation of the first
484 consecutive AECC cycles.

Materials/Methods: All patients had had previous failed IVF cycles.
Based on their history of embryo quality and/or multiple failed IVF at-
tempts, the patients were enrolled in the AECC study. For this study, an
endometrial biopsy was performed in the luteal phase (timed by a urinary
ovulation predictor kit) in a natural cycle prior to the patient’s IVF-ET
treatment cycle. Glandular (G) and stromal (S) cells were isolated by
enzymatic digestion and separated based on differential sedimentation rates,
plated, and grown for 5–10 days until confluent. These cells were cryopre-
served, then plated as a combination of 50% G and 50% S cells prior to
embryo exposure. The day after oocyte retrieval (at the pronuclear stage) the
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zygotes were placed on AECC until a day 3 ET was performed. A clinical
pregnancy refers to the presence of a fetal heart beat at seven weeks of
gestation. In patients with a previous IVF cycle at our institution, day 3
embryo quality was compared between the treatment (AECC) and previous
cycle.

Results: Table 1 illustrates the findings for the study. An age dependent
outcome association was found. When comparing embryos grown on AECC
to a previous IVF cycle, the embryos on AECC were of better quality
(Increased number of blastomeres and decreased fragmentation). All em-
bryos were compared on day three after retrieval. Embryos grown in AECC
demonstrated more blastomeres (6.8 vs. 5.5 blastomeres, p� 0.01; Wil-
coxon sign-rank test) and less fragmentation (15% vs. 24%, p� 0.01;
Wilcoxon sign-rank test) as compared to the prior cycle at our institution.

Autologous endometrial coculture: delivery outcome by age.

Age �35 years
(n � 144)

Age 36–39
years

(n � 192)

Age 40	
Years

(n � 148)

Previous failed IVF cycles 2.4 3.3 3.1
Mean # ET 3.3 3.6 4.0
Pregnancy (%) 68.1 46.4 37.8
Clinical pregnancy (%) 59.7 40.0 30.4
Delivery (%) 52.8 25.0 17.6
Multiple pregnancy (%) 24.0 7.8 3.4

Conclusions: In this large report of delivery outcome, we have demon-
strated that the use of Autologous Endometrial Coculture is an effective tool
in the treatment of patients with multiple failed IVF cycles.

P-210

Different assisted hatching (AH) methods yield similar implantation
and pregnancy rates following IVF/ICSI. B. Urman, B. Balaban, C.
Alatas, S. Aksoy, A. Isiklar, R. Mercan. American Hosp of Istanbul,
Istanbul, Turkey.

Objective: To compare four different methods of AH in IVF/ICSI cycles.
Design: Retrospective case series.
Materials/Methods: Four different AH methods were performed prior to

embryo transfer in 794 IVF/ICSI cycles. Indications for AH were 1) female
age�35 years, 2) previous implantation failure in an IVF/ICSI cycle, 3)
zona pellucida thickness�15 microns, 4) the presence of only poor quality
cleavage stage embryos, and 5) an elevated day 3 FSH level. AH was
performed by partial zona dissection (PZD) in 239, by acid tyrode in 191,
by a diode laser in 219, and by pronase zona thinning in 145 embryo transfer
cycles. All AH procedures were performed on day 3 and embryo transfer
was performed approximately 4–6 hours later. The method was selected by
the embryologists’ preference and method availability.

Results: Patient and embryo characteristics were similar throughout the
groups. Similar implantation and pregnancy rates were obtained regardless
of the method used to perform AH.

Patient and embryo characteristics and the outcome of embryo transfer
related to different methods of AH.

PZD
Acid

tyrode
Diode
laser

Pronase zona
thinning

No. of ET cycles 239 191 219 145
Mean female age 34.4 34.6 35.0 34.5
Basal FSH level 6.9 7.1 7.4 7.1
Oocytes retrieved 1791 1445 1624 1126
2 PN fertilization 70% 69% 70% 70%
Cleavage rate 98 98.4 98 98
Embryos transferred 932

(mean 3.8)
763

(mean 3.9)
876

(mean 4.0)
537

(mean 3.7)
Implantation/embryo 18.6% 17.4% 18.9% 19.1%
Clinical PR/ET 49.3% 46% 48.4% 46.8%
Abortion rate 18.6% 20.4% 19.8% 17.6%

Conclusions: Different methods of AH yielded similar implantation and
pregnancy rates. Definitive conclusions, however, can be reached in a
randomized study.

P-211

Developmental potential and blastocyst formation rate in human em-
bryos with early stage development delay, arrest, or with multinucle-
ated blastomere (MNB). L. Chi, E. DeJesus, C. McCaffery, J. A. Grifo,
A. S. Berkeley, L. C. Krey. New York Univ Sch of Medicine, White Plains,
NY; Program for In Vitro Fertilization, Reproductive Surg and Infertility,
New York Univ Sch of Medicine, New York, NY.

Objective: Correlations between early embryo development rate, mor-
phology, and embryo development potential have been described. Morphol-
ogy and progression during early development stage are often used as
markers to select embryos for day 3 transfer. In this study, we extended
culture to day 5 and calculated subsequent developmental competence to
blastocyst (Bl) in embryos with cleavage delay, arrest, or with MNB visible
during the first two to three mitoses. Our goal was to identify the correla-
tions and assess the predictive value of these markers in an extended culture
system.

Design: Retrospective analysis of the subsequent development compe-
tence and Bl formation rate of embryos with cleavage delay, arrest, or MNB
during the first two to three cell cycles.

Materials/Methods: We studied all IVF cycles with Day 5 transfer (4–
8/2000). After insemination in HTF	 10% Plasmanate�, normally fertilized
(2pn) zygotes were cultured in G1 medium and then group-cultured in G2
medium for day 3–5. Embryos were examined at 41–46 h, 61–67 h and
109–115 h post insemination. We studied only these embryos: Group 1:
2-cell embryos at 41–46 h; Group 2: Embryos not cleaving between 41–46
h and 61–67 h; Group 3: Embryos with MNB at 41–46 h. On day 5
(109–115 h) embryo progression to Bl was graded using Gardner’s system.

Results: The developmental stages observed on day 5 and the% distri-
bution of embryos reaching each stage is shown below. Progression to
blastocyst was low in Group 1 (17%), Group 2 (14%) and Group 3 (5%). In
Group 2 this rate was influenced by the cell stage at which the embryos
arrested on day 2.

Study group

Developmental stages of embryos exhibiting
anomalous progression on day 2 (%)

Degenerated Cleavage Compact Morula
Early
BI BI

Full
BI

Expand.
BI

2-cell stage
on day
2 (244)

5.3% 42.2% 12.3% 23.4% 9.0% 5.7% 1.6% 0.4%

Embryos
arresting
on day
2 (99)

8.1% 59.6% 1.0% 17.2% 6.1% 5.1% 2.0% 1.0%

Arresting
at 2–3
cell stage
(25)

8.0% 88.0% 4.0% — — — — —

Arresting at 4
cell stage (42)

2.4% 40.5% — 33.3% 9.5% 7.1% 4.8% 2.4%

Arresting at 5
cell stage (20)

10.0% 65.0% — 10.0% 5.0% 10.0% — —

Arresting at 6–8
cell stage (12)

25.0% 58.3% — 16.6% — — — —

Embryo with
MNB on day
2 (63)

3.2% 50.8% 9.5% 31.7% 3.2% — 1.6% —

Conclusions: Embryos that exhibit anomalous progression during the first
two or three mitosis displayed low blastocyst formation rates with few
reaching full or expanded blastocyst stage. Such features imply poor devel-
opmental competence and can be used as markers for embryo selection in
extended culture system. The findings could also be utilized to help guide
decisions on early freezing.

P-212

Standardizing embryo transfer technique results in significant im-
provements in pregnancy rates: a prospective study. B. M. Berger, S. P.
Oskowitz, S. R. Bayer, M. J. Berger, M. M. Alper. Boston IVF, Brookline,
MA.

Objective: Many IVF programs do not have astandard method of embryo
transfer (ET). Most programs have relied onfeel by the clinician placing the
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transfer catheter and embryos within the uterine cavity at a point 1 cm below
the fundus. The purpose of this study was to determine if standardizing the
ET technique could lead to increased pregnancy rates (PR).

Design: A five-month prospective study of ET technique was performed
from June 1, 2000, to October 20, 2000. ET’s for the previous five-month
period were analyzed and the data were compared.

Materials/Methods: All IVF patients undergoing a fresh ET with the
exception of donor egg cycles were included. The new technique guidelines
were as follows: No mock transfer was performed prior to the day of ET. A
mock transfer using a trial Wallace catheter was performed immediately
prior to the ET for (a) all patients without a previous ET, and (b) all patients
with a history of a previous difficult transfer. A Wallace catheter (Cooper
Surgical, Shelton, CT, USA) was used for all transfers. A pre-loaded
catheter was introduced into the uterine cavity. If this was unsuccessful then
the outer sheath was introduced past the internal os, followed by the loaded
internal catheter. In all cases, the embryos were placed at 5.5 cm. Pregnancy
was documented by a positive serum�hCG measurement 11 days after ET.
All 12 physicians completed a questionnaire documenting adherence to the
new transfer technique. Physician specific embryo transfer rates were com-
pared for all patients and patients�38 years old, with and withoutoutlier
physicians.Outliers were defined as physician specific PR’s� 2 SD from
the mean. The data obtained were compared to data from ET’s performed
between January 1, 2000 and May 31, 2000, using
2 analyses and Student’s
t-test (SYSTAT SPSS Inc., Chicago, IL, USA, software). P� 0.05 was
considered to be statistically significant.

Results: A total of 1,234 ET’s using the old protocol were performed
between January 1, 2000 and May 31, 2000, and 1,036 ET’s using the new
protocol were performed between June 1, 2000 and October 20, 2000.
Thirty seven percent of the patients had never had a previous ET. A mock
transfer was performed with 52.3% of transfers.Difficult previous transfer
was the indication for a mock transfer in 12.7% of ET’s. Self-reported
physician adherence to the new transfer technique was 89.1%. A compar-
ison of all patients before and after the new ET technique showed a
significant difference in mean PR, 30.1% and 36.9%, respectively (P�
0.02). A comparison of mean PR in patients under age 38 showed a PR of
35.3% (n � 741) and 42.0% (n� 641) before and after the new ET
technique, respectively (P� 0.07). Three physicians were defined as
outliers. Analysis of mean PR’s in patients under 38 withoutoutliers, before
and after the new ET technique, showed a significant difference in PR of
34.9% (n � 575) and 44.0% (n� 512), respectively (P� 0.01). No
differences were noted in the mean age of patients, the indications for IVF
treatment, mean number of eggs retrieved or mean number of embryos
transferred for the two 5-month periods.

Conclusions: Standardizing ET technique results in a significant improve-
ment in PR (30.1% to 36.9%, P� 0.02). This study supports the develop-
ment of a strictly adhered-to transfer technique to help improve PR’s.

CLINICAL FEMALE INFERTILITY AND GYNECOLOGY

P-213

Successful pregnancies after medical management of endometrial ade-
nocarcinoma in infertile patients. I. Kang, K. Yang, Y. Chun, I. Song, M.
Koong, H. Kim. Div of Reproductive Endocrinology and Infertility, Dept
of Ob/Gyn, Samsung Cheil Hosp, Sungkyunkwan Univ Sch of Medicine,
Seoul, Korea, Seoul, Korea; Dept of Pathology, Samsung Cheil Hosp,
Sungkyunkwan Univ Sch of Medicine, Seoul, Korea, Seoul, Korea.

Objective: Endometrial adenocarcinoma diagnosed in infertile patients
poses a dilemma in recommending an optimal therapy: medical treatment
vs. definitive surgery. Type I endometrial adenocarcinoma is more common
in younger aged infertile patients with obesity and hyperestrogenism. It is
commonly associated with endometrial hyperplasia and shows low grade
with little myometrial invasion and favorable prognosis. Herein, we report
two cases of successful delivery of the babies after progesterone therapy in
early stage of endometrial adenocarcinoma.

Design: Case report.
Materials/Methods: Retrospective analysis of two patients.
Results: A 31 year old, having normal body mass index (19 kg/m2), with

a two year of infertility visited. She had polycystic ovary syndrome with
oligomenorrhea. She failed to get pregnant by several cycles of ovulation
induction and one cycle of superovulation and IUI was done. The endome-
trial thickness was 17 mm and diagnostic hysteroscopy with dilatation and
curettage (D&C) were done. Histologic diagnosis was atypical hyperplasia

with focal well differentiated adenocarcinoma. Progesterone receptor was
positive. Oral progesterone therapy with a daily dose of 160 mg megestrol
acetate was done for four months. Two times of follow up curettages
showed no residual hyperplasia or adenocarcinoma. After two cycles of
unsuccessful IVF-ET, she got pregnant by transferring frozen-thawed em-
bryos and delivered a healthy baby at term. 30 year-old infertile woman had
polycystic ovary syndrome with severe oligomenorrhea. Endometrial thick-
ness was 12 mm and D&C was performed, which revealed focal well
differentiated adenocarcinoma with the background of atypical hyperplasia.
150 mg Depo-Provera was injected intramuscularly for four months. Sub-
sequent histologic examination revealed no residual hyperplasia or adeno-
carcinoma. One cycle of superovulation with IUI was attempted but she
failed to get pregnant. IVF-ET was performed and four embryos were
transferred. Pregnancy was established and the patient delivered a healthy
female baby at 39 weeks of gestation. Later on, she spontaneously delivered
a second baby. Diagnostic curettage was done, which showed no evidence
of neoplasm.

Conclusions: Medical management with progesterone in patients with
atypical hyperplasia and early well differentiated adenocarcinoma should be
considered as a primary treatment in young infertile patients with a desire to
preserve the fertility.

P-214

Effects of the vaginal progesterone gel crinone 8% on uterine cramps
and bleeding associated with threatened abortion. C. Bulletti, D. De
Ziegler, M. Maini, E. Del Ferro, V. Polli, C. Flamigni. Infirmary Hosp,
Rimini, Italy; Nyon Medical Ctr, Nyon, Switzerland; Univ of Bologna,
Bologna, Italy.

Objective: Threatened 1st trimester abortion commonly features uterine
cramping and bleeding. Irrespective of the etiology however, there are no
other therapeutic measure than waiting and observing the clinical outcome
through successive ultrasounds. During this stressful waiting period lasting
from days to weeks, no treatment is available other than bed rest for reliving
women from their symptoms of uterine cramping and bleeding. Prior work
suggesting that the vaginal progesterone gel Crinone 8% decreases uterine
contractility even when endogenous progesterone is elevated (Fanchin et al,
1999) led us test the utero-relaxing properties of Crinone 8% for treating the
symptoms of threatened abortion, uterine cramping and bleeding.

Materials/Methods: We studied 38 women presenting the symptoms of
threatened abortion, uterine cramping and/or bleeding, at 6 to 12 weeks of
pregnancy and whose fetus was alive (ultrasound). Participants were either
offered bed rest alone (n� 19) or bed rest and daily administration of one
applicator of Crinone 8% (90 mg of progesterone) /day (n� 19), for 5 days.
Uterine bleeding and contractility (UC) were assessed daily for 5 days, UC
were assessed by ultrasounds and subjectively, by recording the perception
of cramping.

Results: Uterine cramps and uterine bleeding decreased more rapidly in
women receiving daily administration of the vaginal gel Crinone 8% than in
those treated with bed rest alone. Yet despite this subjective difference, the
frequency of uterine contractions recorded during the observation period
was similar in women treated with bed rest or bed rest and Crinone, showing
in both a decrease from approximately 2 to 1 UC/min.

Conclusions: Uterine cramps decreased progressively with bed rest over
the 5-day observation period but more rapidly so, in women receiving daily
administration of Crinone 8%. Hence, the vaginal progesterone gel offers an
effective treatment for the symptoms of threatened abortion, uterine cramp-
ing and bleeding. This is particularly helpful clinically as women threaten-
ing to abort must wait until repeated ultrasounds indicate whether the
clinical outcome is favorable or not. Further work is needed to determine
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whether the utero-relaxing properties of progesterone can in some instances
influence the outcome of threatened abortion.

P-215

Elevated serum antibodies to C. trachomatis: upper genital tract dam-
age and other associated findings in women not seeking fertility. D. J.
Cahill, T. Crowley, C. F. Fleming, I. Paul, P. Horner, O. Caul. Univ of
Bristol Ctr for Reproductive Medicine, Bristol, UK; Milne Clin, Bristol
Royal Infirmary, Bristol, UK; Dept of Community Gynaecology & Sexual
Health, Llanyrafon, Llanfrechfa Grange, Cwmbran, Torfaen, UK; Public
Health Lab, Myrtle Street, Bristol, UK.

Objective: To determine the incidence and effect of elevated serum
antibodies to C. trachomatis in 311 asymptomatic women attending a
Sexual Health Clinic.

Design: Population based cohort study in Sexual Health and Reproduc-
tive Medicine Clinics in one teaching hospital trust.

Materials/Methods: The risk factors associated with elevated chlamydia
titres (greater than 1:512) were investigated. In addition, women with raised
serum chlamydia antibody titres were selected and offered a diagnostic
laparoscopy to assess their pelvic status. Laparoscopy was carried out under
general anesthesia and a full pelvic assessment was undertaken. The extent
and degree of pelvic adhesive damage was assessed at laparoscopy.

Results: Raised chlamydia antibody titres were found in 24.4% of women
screened in a Sexual Health Clinic. Having elevated titres was indepen-
dently associated with ethnicity, current lower genital tract infection with C.
trachomatis, current contraceptive use and history of hormonal contracep-
tive use. 76 women with elevated titres were offered a diagnostic laparos-
copy and 20 (26%) took up the offer. Varying degrees of adhesive and
obstructive tubal pelvic damage were found in 70% of these women.

Conclusions: Serum chlamydia antibody screening may act as a surrogate
marker in asymptomatic women for tubal pelvic damage. The tubal pelvic
damage which they have is likely to lead to infertility.

P-216

Chromosomal abnormalities in female patients with regular cycles
attending a fertility clinic. V. Vernaeve, L. Ameryckx, E. Van Assche, M.
Bonduelle, A. Van Steirteghem, P. Devroey. Ctr For Reproductive Medi-
cine, Univ Hosp, Dutch-speaking Brussels Free Univ (Vije Univ Brussel),
Brussels, Belgium; Dept of Medical Genetics, Univ Hosp, Dutch-speaking
Brussels Free Univ (Vrije Univ Brussel), Brussels, Belgium.

Objective: To determine the necessity for routinely karyotyping female
partners with regular cycles attending a fertility clinic.

Design: Prospective study.
Materials/Methods: A cytogenetic analysis was so far performed in 392

female partners with regular cycles attending our fertility clinic. At least 900
patients are needed to ensure statistical significance. The preliminary results
of the ongoing study will be presented.

Results: The average age of the women was 32 years (range 19–46) with
an average length of infertility of 3 years 4 months (range 0.5 months to 21
years). Sixty one percent of the couples were primarily infertile and 38.8%
were secondarily. This item is unavailable for one patient. A history of
previous infertility treatment was found in 33.9% of the couples. The
etiology of the infertility was andrological in 192 couples (49%), tubal in 74
couples (18.9%), idiopathic in 86 couples (21.9%) and a result of endome-
triosis in 32 couples (8.2%). Other causes of infertility were present in 8
couples (2%). In 21 patients (5.4%) no treatment was prescribed. In 99
patients (25.2%) a treatment with timed intercourse or superovulation with
or without intra-uterine insemination was proposed. Conventional IVF or
ICSI was started in 89 (22.7%) and 172 (43.9%) patients respectively. For
11 patients (2.8%) surgery was proposed. Among the female partners, three
abnormal karyotypes were found (0,76%): one 46,XX/46,XY mosaicism,
one paracentric inversion (46,X,inv (X) (q13q24)) and one balanced recip-
rocal translocation (46,XX, t (4;7) (q34;p14)).

Conclusions: So far, the incidence of chromosomal abnormalities among
female partners with regular cycles attending a fertility clinic is less than
1%. If these data are confirmed in the larger study population there will be
no need for routine karyotyping.

Supported by: Fund for Scientific Research-Flanders

P-217

Assessment of Clearplan Fertility Monitor for monitoring donor insem-
ination patients with and without clomiphene treatment. F. W. An-
thony, D. Gilbert, G. M. Masson. Univ of Southampton, Southampton, UK.

Objective: The Clearplan Fertility Monitor (CFM) has been developed to
record ‘high’ fertility from a urine dipstick when significant estrone gluc-
uronide (EG) levels are present and ‘peak’ fertility when the luteinising
hormone (LH) surge occurs. The objectives of the study were to demon-
strate that the CFM could be used by patients attending a donor insemina-
tion (DI) clinic and by patients requiring clomiphene treatment.

Design: DI Patients would perform CFM measurements in addition to
their standard Clearplan home ovulation test (CP) and collect urines for
laboratory analyses.

Materials/Methods: 47 patients attending the Southampton DI Clinic
agreed to collect urine samples and use the CFM in addition to carrying out
their CP used to indicate when to attend the clinic. The readings for EG and
LH recorded by the monitor and the signified high and peak status were
obtained by downloading the information onto a smartcard inserted into the
monitor when the patient came for DI. Patients who required clomiphene
treatment, 17, were monitored for 20 cycles without clomiphene and then a
further 39 cycles with clomiphene. 28 patients not requiring fertility drugs
were monitored for 81 cycles. A further 2 patients did not complete all
aspects of the trial and were excluded from the analyses. Patients in both
groups matched for age and parity. EG and LH concentrations were mea-
sured in urine samples in the laboratory for comparison to CFM recordings.

Results: In 93.8% of cycles from untreated women the CFM LH surge
day was�1 day of the Delfia laboratory maximum day, compared with
92.6% obtained for the CP. In clomiphene treated cycles the LH surge
detection was lower for the Delfia laboratory assay, but it was still possible
to detect by CFM or CP greater than 80% of cycles as�1 day of the Delfia
maximum day (80.6% and 86.1% respectively). Laboratory analyses
showed EG to be significantly elevated in urines from clomiphene cycles
compared with non-clomiphene treated cycles and the CFM EG signal was
found to agree with these laboratory findings. Therefore, due to the latter we
found, as expected, clomiphene treated patients experienced a longer ‘warn-
ing’ period (recorded as ‘high’ fertility) prior to ‘peak’ fertility when using
the CFM. In addition, during the trial 13.6% of cycles of non-clomiphene
treated patients and 12.8% of clomiphene treated patients were pregnancy
cycles. The 45 patients who completed all aspects of the trial found the
monitor easy to use, liked the idea of a ‘warning’ period and were happy for
the monitor to assign the ‘peak’ fertility phase.

Conclusions: The CFM with its data capture system is a useful addition
to the management of patients undergoing DI.Results indicated that the
CFM could also be used by the clomiphene treated patients.

Supported by: Unipath Ltd., Bedford, UK.

P-218

Evaluation of effect of endometrial thickness on pregnancy outcome
with clomiphene citrate induced pregnancy. S. Casterlin, B. Hide, V. L.
Houserman, C. A. Long, K. L. Honea. ART Program of Alabama, Bir-
mingham, AL.

Objective: To evaluate the effect of endometrial quality and thickness on
pregnancy outcome of Clomiphene Citrate (CC) induced pregnancy.

Design: A retrospective study of 58 patients who achieved pregnancy
using CC.

Materials/Methods: Women undergoing CC ovulation induction for in-
fertility treatment who achieved pregnancy were included in the study.
Various CC dosages were administered for five days with transvaginal
ultrasound monitoring for follicular development, endometrial quality and
thickness, as well as endocrine monitoring. Pregnancy outcomes were
evaluated based on endometrial quality and thickness.

Results: The distribution of endometrium in pregnancies resulting in
delivery versus miscarriage is seen in the table below. 84% (38/45) of the
patients who delivered viable infants achieved pregnancy with endometrial
thickness of 0.6–1.1 centimeters (cm) and triple layer quality (T). 13%
(5/45) patients who delivered viable infants achieved pregnancy with en-
dometrial thickness of 0.7–1.0 cm with homogenous quality (H). 4% (2/45)
of the patients who delivered had endometrial thickness of 0.3–0.4 cm and
homogenous quality also. The miscarriages were distributed as below
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regarding endometrial thickness ranging from 0.4–1.2 cm. The layer quality
was 77% triple layer and 23% homogenous for the miscarriage patients vs.
84% triple layer and 16% homogenous for delivered patients.

Endo
thickness
(mm) �0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2

Delivered 2-H 0 4-T 1-H
7-T

1-H
13-T

2-H
6-T

1-H
2-T

6-T

Miscarriage 1-H 1-T 2-T 1-H
1-T

3-T 1-T 1-T 1-T 1-H

N/A

Conclusions: After review of our data it was determined that the majority of
pregnancies on CC ovulation induction cycles occurred when the endome-
trial thickness was 0.6–1.1 cm with triple layer quality. It is of interest that
pregnancies also occurred with endometrial thickness as small as 0.3 cm and
also with homogenous quality. However, the miscarriage rate doubles with
endometrium thickness� 0.7 cm (40% [4/10]) vs. 19% (9/48) with endo-
metrium thickness� 0.7 cm. In this small study this was not statistically
significant but suggests a trend. The study will be continued to obtain a
larger study population. The endometrium thickness was evaluated in each
subgroup of patients and was found to be as follows:

P-219

Transvaginal hydrolaparoscopy (THL) in the evaluation of the infertile
woman. M. L. Moore, G. Y. Liu, M. Cohen. Advanced Women’s Health
Institute, Denver, CO.

Objective: The purpose of this report is to review our experience with
THL. Advanced Women’s Health Institute performs THL, instead of hys-
terosalingography (HSG), as the initial procedure for the evaluation of
pelvic anatomy, and in place of laparoscopy (L/S) in selected patients.
Operative instrumentation (OPTHL) is now available and we have used this
to treat minimal and mild endometriosis, and filmy adhesions.

Design: Retrospective review.
Materials/Methods: Beginning in February, 1999, all infertility patients

(pt) were offered THL, hysteroscopy (H/S), and chromopertubation, instead
of HSG, or L/S. All pt had a pelvic exam and ultrasound prior to THL. Pt
with indications for L/S (fibroids, ovarian cysts, etc.) were excluded, as
were pt with unfavorable pelvic exam or obesity. THL was deemed normal
if all available anatomy was identified, the tubes were patent, and no
pathology was found. THL was abnormal if endometriosis, tubo-ovarian
adhesions, or tubal obstruction was identified. THL was complete when all
anatomy could be evaluated, and incomplete when all anatomy could not be
evaluated. OPTHL was performed using a 5 fr. bipolar electrode. Initially,
IV sedation was used for THL. All in hospital pt had IV sedation. We
rapidly realized that only oral analgesics were necessary. All OPTHL was
performed with IV sedation.

Results: Through January 2001, 53 women have undergone THL. A
complete exam was possible in 50 (94%), and incomplete in 3 (6%). One
perforation into a retroflexed uterus occurred. There were no other compli-
cations. A normal pelvis was found in 26 (49%), endometriosis in 11 (21%),
adhesions in 8 (15%), tubal disease in 5 (9%), and 3 (6%) were incomplete.
THL was performed in office in 47 (89%), and in hospital in 6 (11%). IV
sedation was used in 19 (36%); 34 (64%) had oral analgesics. Visual analog
pain scores (0� no pain, 10� worst pain) were kept in 27 oral analgesic
pt at trocar insertion (4.2� 0.7), mid procedure (2.2� 0.2), and end
procedure (1.2� 0.04). A second procedure was necessary in 11 of 47
(23%) office THLs. In 38 pt without prior HSG, THL was normal in 21
(55%), abnormal in 14 (37%), and incomplete in 3 (8%). Normal tube (s) at
HSG were reported in 13 pt, THL was normal in 5 (38%) and abnormal in
8 (62%). OPTHL has been performed 8 pt (endometriosis 7, adhesions 1).
Of 53 pt undergoing THL, 6 (11%) were recommended IVF, 7 (13%)
declined therapy, and 3 (6%) have not cycled. This left 37 pt who cycled.
Pregnancy occurred in 22 (59%) pt, an average of 2.4 cycles.

Results: Not applicable.
Conclusions: Pelvic pathology found at THL is similar to published L/S

reports. THL is essentially as easy to perform in office as hysteroscopy.
Because of the high incidence of pelvic pathology found in infertile women,
we recommend THL, instead of HSG, as the initial evaluation tool.

P-220

Pregnancy outcome in clomiphene citrate (CC)-resistant polycystic
ovary syndrome (PCOS) patients treated with and without metformin.
A. B. Pinto, R. N. Pauls, R. R. Odem, D. B. Williams, S. L. Keller, V. S.
Ratts. Washington Univ Sch of Medicine, St Louis, MO.

Objective: To determine whether metformin treatment during ovulation
induction alters pregnancy outcome in CC-resistant PCOS patients.

Design: Retrospective case control study of PCOS patients treated in the
reproductive endocrinology division at a major university program between
1998–2001.

Materials/Methods: PCOS patients who previously failed to ovulate after
CC dose�150 mg for 5 days and then conceived after use of metformin
(500 mg TID) during ovulation induction were identified from our preg-
nancy database. Metformin was discontinued with a positive pregnancy test.
Controls consisted of PCOS patients who conceived after requiring�150
mg CC for 5 days. PCOS definition required evidence of oligoovulation,
hyperandrogenemia and normal thyroid, prolactin and 17-hydroxy proges-
terone levels. Information was obtained from the patient’s charts as well as
via a follow-up telephone interview. The course and outcome of pregnancy
was compared between the two groups using Fisher exact or Student’s t test
where appropriate.

Results: A total of 13 PCOS patients who previously failed to ovulate
after CC dose�150 mg for 5 days and then conceived after use of
metformin (Group A) were compared to 10 PCOS patients who conceived
on CC�150 mg for 5 days (Group B). There was no statistical difference
in the BMI between the two groups (p� 0.73) Pregnancy outcome was
evaluated and no significant difference between groups was noted. Specif-
ically, the incidence of pregnancy loss (A� 23%, B � 0%), multiple
gestations, (A� 7.7%, B � 10%) and pre-term labor was not different
between groups. Pregnancy complications such as gestational diabetes (A�
15%, B � 10%) and hypertension (A� 23%, B � 50%) were similar
between the groups (p value� 0.235, 0.17 respectively.) No difference was
seen in the incidence of induction of labor or cesarean section (p� 1.0).

Conclusions: Concomitant metformin use in CC-resistant patients does
not appear to significantly alter pregnancy outcome.

P-221

Detection of chronic endometritis by diagnostic hysteroscopy in asymp-
tomatic infertile patients. F. Polisseni, E. A. Bambirra, A. F. Camargos.
Dept of Obstetrics and Gynaecology, Faculty of Medicine, Univ Fed de
Minas Gerais, Brazil, Belo Horizonte, HI, Brazil; Dept of Pathology and
Legal Medicine, Faculty of Medicine, Univ Fed de Minas Gerais, Brazil,
Belo Horizonte, HI, Brazil.

Objective: Chronic endometritis has been related with infertility and
recurrent abortion. It is usually asymptomatic and the diagnosis is rarely
clinically suspected. The aim of this study was to evaluate the role of
diagnostic hysteroscopy in the detection of chronic endometritis in infertile
patients. The secondary aim was to evaluate Chlamydia trachomatis as a
potential etiologic factor in the endometrial infection in infertile patients.

Design: A prospective descriptive study was performed at a tertiary
academic centre (Hospital das Clı´nicas da Universidade Federal de Minas
Gerais, Belo Horizonte, Minas Gerais, Brazil.).

Materials/Methods: Fifty consecutive patients who sought treatment for
infertility in a terciary academic hospital were submitted to a diagnostic
hysteroscopy and an endometrial biopsy for histopathological study and for
diagnosis of Chlamydia trachomatis by Polimerase Chain Reaction (PCR).
Cervical swabs were carried out in all patients to investigate the presence of
Chlamydia trachomatis, by PCR in the cervix. After a diagnostic hysteros-
copy a sterile disposable endometrial curette was used to obtain an endo-
metrial specimen in all cases. The same pathologist examined all the biopsy
specimens, which were stained according to the method of hemathoxylin
and eosin. A commercial PCR assay Amplicor Chlamydia trachomatis test
was used to detect the microorganism in the cervical and endometrial
specimens. The patients’ median age� standard deviation was 33.7� 5.4
years and the duration of couples’ infertility ranged from 1 to 18 years. The
value of diagnostic hysteroscopy in identifying asymptomatic endometritis
in infertile patients was compared to the findings of histological analysis of
endometrial samples (gold standard), allowing sensitivity, specificity, pos-
itive and negative predictive values to be calculated with 95% confidence
interval.
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Results: The overall prevalence of chronic endometritis was 12% (6
patients) as measured by positive histological analysis of endometrial sam-
ples. Among those six patients no cases of chlamydial infection were
detected by PCR. Hysteroscopy sensitivity was 16.7% (0.9–63.5%), spec-
ificity was 93.2% (80.3–98.2%), positive predictive value was 25% (1.3–
78.1%) and negative predictive value was 89.1% (65.6–95.9%).

Conclusions: Our data suggest that a negative result in a diagnostic
hysteroscopy almost exclude the possibility of chronic endometritis. On the
other hand, the presence of endometrial infection in hysteroscopic exami-
nation should be confirmed by another test. Further studies are needed to
establish the aetiology of endometritis in infertile patients.

Supported by: CNPq.

P-222

Poor prognosis for successful pregnancy with slow rising beta-human
chorionic gonadotropin (hCG) levels even with fetal viability at eight
weeks. J. H. Check, J. R. Liss, Y. Katz, K. Shucoski. UMDNJ, Robert
Wood Johnson Medical Sch at Camden, Melrose Park, PA.

Objective: To determine the prognosis of women with slow rising beta-
hCG levels when viability is detected by ultrasound.

Design: Retrospective review of consecutive pregnancies in a suburban
infertility center affiliated with a university medical center.

Materials/Methods: Doubling-time (DT) of beta-hCG levels was defined
as DT exceeding 3.2 days. Sonography was performed at 8 weeks and then
after 12 weeks.

Results: There were 158 consecutive pregnancies evaluated and 111
(70%) had normal rising beta-hCG levels, viable ultrasound, and viable
pregnancies after 12 weeks. There were 22 pregnancies with slow rising
beta-hCG levels (13.9%) and 16 (72.7%) of them showed viability at 8
weeks but not after the first trimester. A sac-crown rump length discrepancy
with the sac smaller than normal was found in 11 of 16 (68.7%) women. The
group with normal rising beta-hCG levels had a DT of 2.0 vs 6.2 days with
slow rising levels where second trimester losses were demonstrated. Com-
parable values for those with non-viability at 8 weeks were 2.4 and 7.2 days
on the DT.

Conclusions: Patients with slow rising beta-hCG levels should not be
given an optimistic prognosis even if viability is demonstrated at 8 weeks.
Despite extensive search of the literature, we could not find a previous study
addressing the question of which is the more important clinical finding: a
low rising beta-hCG or viability on ultrasound at 8 weeks? Our data
suggests the answer is the slow rising beta-hCG level.

CONTRACEPTION

P-223

The effects on weight of a low-dose oral contraceptive in the treatment
of women with moderate acne vulgaris. M. Warren, J. Roberts, D. Arbit,
C. Sevilla, M. Flack. Columbia-Presbyterian Medical Ctr, New York, NY;
Northwest Cutaneous Research, Portland, OR; Pfizer Pharmaceuticals
Group, New York, NY; Pfizer Global Research and Development, Ann
Arbor, MI.

Objective: One of the primary reasons for nonadherence to oral contra-
ceptive (OC) regimens is weight gain. Indeed, a recent Gallup poll showed
that weight gain is the most frequent complaint among OC users aged
14–49. Women who are concerned about weight gain are more likely to be
noncompliant to OC therapy. Therefore, this analysis was conducted to
determine if there was a statistically significant increase in weight at the end
of a placebo-controlled trial of a low-dose OC. This analysis is based on a
study that determined the efficacy of a low-dose OC containing 20, 30, and
35 mcg ethinyl estradiol (for 5, 7, and 9 days, respectively) with a constant
low dose of 1 mg norethindrone acetate (Estrostep®) versus placebo in
treating moderate acne vulgaris.

Design: Two randomized, double-blind, placebo-controlled trials of es-
sentially identical design.

Materials/Methods: 593 subjects (female, any race, 14–49 yrs of age,�1
yr postmenarche, baseline menstrual cycle�42 days, moderate facial acne
[20–100 comedones, 20–65 inflammatory lesions,�5 nodules] nonrespon-
sive to topical therapy) were randomized to treatment with either Estrostep

(n � 297) or placebo (n� 296) for six 28-day treatment cycles (Estrostep
or placebo were administered for 21 days of each 28-day cycle followed by
7 days of ferrous fumarate 75 mg). Subjects were weighed at baseline and
study exit, and mean change in weight from baseline was calculated as the
mean of all individual changes from baseline. Data from the two studies
were pooled for analysis, as the studies were essentially identical, there were
no meaningful differences between the study populations, and the results of
the separate analyses of efficacy were statistically indistinguishable. All
randomized subjects with weight data at baseline and study exit were
included in the analysis except patients who became pregnant during the
study (12 placebo patients and 1 Estrostep patient became pregnant; for the
1 Estrostep patient, pregnancy was noted on Day 8, and treatment had been
discontinued on Day 2).

Results: There was no statistically significant weight gain at endpoint
compared to baseline among Estrostep-treated subjects (0.26 kg mean
change from baseline, p� 0.18). In contrast, the placebo group showed a
significant increase in weight from baseline to end of treatment (0.98 kg
mean change from baseline, p� 0.0001). The changes in weight observed
in the Estrostep and placebo groups were also statistically different (p� 0.02).

Conclusions: The results of this study demonstrate that there was no
statistically significant weight gain with the use of Estrostep. To our
knowledge, these are the only placebo-controlled data that demonstrate the
absence of weight gain with OC treatment. Based on the concern of OC
patients regarding weight gain, the positive results seen with Estrostep in
this study may help to increase adherence.

Supported by: Pfizer, Inc., New York, NY.

P-224

Monitoring for azoospermia following vasectomy: time course and
patient compliance. B. H. Eisner, T. G. Schuster, G. D. Smith, D. A. Ohl.
Univ of Michigan, Ann Arbor, MI.

Objective: To determine postoperative instruction compliance rate for
sperm checks, as well as time needed for azoospermia in men undergoing
bilateral vasectomy.

Design: Retrospective review of post-vasectomy follow-up compliance
and results of qualitative semen analysis.

Materials/Methods: Four hundred forty-three men undergoing vasectomy
for birth control were instructed to return for sperm checks beginning 6
weeks postvasectomy and continuing every 6 weeks until two consecutive
semen analyses demonstrated azoospermia. Records were reviewed to de-
termine compliance with this recommendation. Time to achieve azoosper-
mia was plotted with life-table analysis.

Results: One hundred fifty-two men (34.3%) complied with postoperative
instructions, returning until two consecutive analyses demonstrated
azoospermia. One hundred nine men (24.6%) never returned after vasec-
tomy, and the remainder (n� 182, 41.1%) returned for at least one analysis,
but did not fully comply with recommendations. Three hundred thirty-four
men (75.4%) returned for at least one semen analysis, and one hundred
ninety-five patients (44.0%) returned for two or more semen analyses. The
following data are based on the 334 men who returned for at least one semen
analysis: One hundred forty-one men (31.8%) demonstrated azoospermia on
the first two consecutive checks. Cumulative azoospermia rates were: 6
weeks, 74.5%; 10 weeks, 82.5%; 14 weeks, 95.3%; 18 weeks, 98.3%; and
22 weeks, 99%. Mean time to first azoospermic specimen in those who did
achieve azoospermia was 107 days.

Conclusions: Rate of compliance with post-vasectomy instructions for
verifying sterility is poor. Nearly one-fourth of men still had sperm in the
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ejaculate at 6 weeks. Because some of these men with persistent sperm in
the ejaculate may be undergoing recanalization, poor compliance may lead
to unexpected pregnancies. Finally, the mean time to azoospermia in our
group was shorter in duration than previously reported.

Supported by: Internal funding.

P-225

A comparative assessment of ORTHO EVRA™/EVRA™ to placebo
patch effects on body weight. B. Sibai, V. Odlind, M. Meador, G.
Shangold, A. Fisher, G. Creasy. Univ of Cincinnati Coll of Medicine,
Cincinnati, OH; Akademiska Sjukhuset, Uppsala, Sweden; Bend Memorial
Clin, Bend, OR; The R W Johnson Pharm Research Institute, Raritan, NJ.

Objective: To evaluate the effect on body weight of a transdermal
contraceptive, which delivers norelgestromin 150�g daily and ethinyl
estradiol 20�g daily to systemic circulation.

Design: A transdermal contraceptive (n� 92) was directly compared to
an identical placebo patch (n� 44) in a 9-cycle, randomized, double-blind,
parallel-group trial of healthy women.

Materials/Methods: Body weight was measured at baseline and at the
final visit. The distribution of percentage body weight decreases/increases
across 5 categories was determined (10% decrease, 5%–10% decrease,
within 5%, 5%–10% increase,�10% increase). A Wilcoxon-Mann-Whit-
ney test was used to determine if the distribution of body weight changes
was comparable between the transdermal contraceptive and placebo.

Results: The distribution of body weight changes was not significantly
different between the transdermal contraceptive and placebo, with increases
of �10% observed in a higher percentage of placebo subjects than trans-
dermal contraceptive subjects.

Mean increases from baseline were 0.8 kg (1.2% increase) for the transder-
mal contraceptive group and 0.6 kg (0.9% increase) for the placebo group.
The distribution of percentage body weight decreases/increases for the
transdermal contraceptive group was the same as that for the 3088 women
who received the transdermal contraceptive for 6 to 13 cycles in the 3
contraception studies, with only 2.2% of subjects in the�10% increase
category and a mean increase of 0.3 kg.

Distribution of body weight changes over 9 cycles.

Weight change
ORTHO EVRATM,
N (%) of subjects

Placebo, N (%)
of subjects

�10% decrease 0 1 (2.3)
5%–10% decrease 2 (2.2) 2 (4.5)
Within 5% 80 (87.0) 36 (81.8)
5%–10% increase 8 (8.7) 3 (6.8)
�10% increase 2 (2.2) 2 (4.5)

Conclusions: ORTHO EVRA™ had no overall effect on body weight
over 9 cycles when compared to placebo in a randomized, double-blind,
parallel-group study.

Supported by: The R.W. Johnson Pharmaceutical Research Institute.

P-226

Use of a rigorous global assessment measure to support the effects of a
low-dose oral contraceptive in the treatment of women with moderate
acne vulgaris. D. Portman, J. M. Maloney, D. Arbit, C. Sevilla, M. Flack.
Columbus Ctr for Womens’ Health Research, Columbus, OH; Cherry Creek
Dermatology, Denver, CO; Pfizer Pharmaceuticals Group, New York, NY;
Pfizer Global Research and Development, Ann Arbor, MI.

Objective: This study was conducted to assess the efficacy of a low-dose
oral contraceptive containing 20, 30, and 35 mcg ethinyl estradiol (for 5, 7,
and 9 days, respectively) with a constant low dose of 1 mg norethindrone
acetate (Estrostep®) vs. placebo in treating moderate acne vulgaris. To
further increase the rigor of this study, the Facial Acne Global Assessment
(FAGA) was developed and implemented as an additional primary measure
of efficacy.

Design: Two randomized, double-blind, placebo-controlled trials of es-
sentially identical design.

Materials/Methods: 593 subjects (female, any race, 14–49 yrs of age,�1
yr postmenarche, baseline menstrual cycle�42 days, moderate facial acne
[20–100 comedones, 20–65 inflammatory lesions,�5 nodules] nonrespon-
sive to topical therapy) were randomized to treatment with either Estrostep
(n � 297) or placebo (n� 296) for six 28-day treatment cycles (Estrostep
or placebo were administered for 21 days of each 28-day cycle followed by
7 days of ferrous fumarate 75 mg). There were two primary efficacy
measures. The first was mean change from baseline in total lesion count,
inflammatory lesion count, and comedo count. The second measure, in-
cluded to support the results of the lesion count and add rigor to the study,
was an investigator-assessed 7-category FAGA. The FAGA was designed to
provide a high level of rigor through the following: 1) “static” measure-
ments; each assessment was independent of and non-comparative to any
other visit, thus eliminating recall bias; 2) use of 7 categories (absent;
minimal; mild; mild to moderate; moderate; marked; and severe); and 3)
development of explicit definitions for each category to limit subjectivity-
.Success was defined by the percentage of subjects who achieved a pre-
defined category (independent of lesion count). Global assessment scores
were summarized as the proportion of subjects with responses of absent,
minimal, or mild versus other responses. Efficacy was defined as a Facial
Acne Global Assessment at study exit that supported lesion count results.
Data from the two studies were pooled for analysis as the studies were
essentially identical, there were no meaningful differences between study
populations, and results of separate analyses of efficacy were statistically
indistinguishable. Two-tailed hypothesis tests were considered significant if
p � 0.05.

Results: A significantly higher percentage of Estrostep subjects demon-
strated positive FAGA at study exit (Estrostep, 44%; placebo 30%; P�
0.0004). Efficacy was thus confirmed, as FAGA supported the statistically
significant results of Estrostep versus placebo for all three lesion counts
(total [P � 0.0001], inflammatory [P� 0.0014], and comedones [P�
0.0003]).

Conclusions: By both lesion counts and the FAGA, Estrostep was found
to be efficacious in the treatment of moderate acne vulgaris in women ages
14 to 49. The importance of these data are enhanced by the fact that the
FAGA, which was validated during this trial, added rigor beyond that seen
in previous trials of OCs for the treatment of acne.

Supported by: Pfizer, Inc., New York, NY.

IMAGING

P-227

A case of chromosomal abnormality with Y chromosome which was
found in a patient with history of normal delivery. Y. S. Nam, N. K.
Kim, S. H. Lee, E. J. Lee, H. J. Choi, K. Y. Cha. Infertility Medical Ctr,
CHA Gen Hosp, Seoul, South Korea.

Objective: To report the existence of Y chromosome in a patient with
recurrent spontaneous abortion who gave birth to two daughters.

Design: Clinical study.
Materials/Methods: Case report.
Results: Y chromosome component which was attached to short arm of

chromosome 15 was found and it was confirmed by fluorescent in situ
hybridization. Her second daughter had a normal female karyotype. But her
first daughter had the same karyotype as that of her mother and it also was
confirmed by fluorescent in situ hybridization.

Conclusions: The 46,XY complete gonadal dysgenesis is characterized
by completely female external genitalia, well-developed Mullerian struc-
tures, and streak gonads. The incidence of gonadal tumor is approximately
30% among subject with 46,XY complete gonadal dysgenesis,the most
common tumor being the gonadoblastoma. This patient does not have a
gonadal dysgenesis but there is a component of Y chromosome. In this case
the risk of malignancy is not known and the patient and her daughter are
reluctant to perform prophylactic oophorectomy, so we are doing follow-up
with regular ultrasonography and tumor marker. To my knowledge, this is
the first case of patient who has the history of normal delivery and the
component of Y chromosome without having dysgenetic gonad.

Supported by: Clinical medical research center of Cha General Hospital.
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P-228

The contribution of sonohysterography in the evaluation of the uterine
cavity in infertile patients. C. R. Izzo, H. W. Halbe, L. A. Pinotti. A. J.
Salomão, São Paulo Univ, Sa˜o Paulo, Brazil.

Objective: The study aimed to analyze and compare the sonohystero-
graphic and the ultrasonographic findings with those of the diagnostic
hysteroscopy and/or histological examination, which are considered the
reference procedure.

Design: Eighty nine patients with complaints of infertility underwent
transvaginal ultrasonography, sonohysterography and diagnostic hysteros-
copy, in order to evaluate of the endometrial cavity.

Materials/Methods: Sonohysterography was performed by distension of
the uterine cavity with sterile saline infusion. The histological study was
performed through endometrial aspirative biopsy, when the uterine cavity
was normal on hysteroscopic diagnosis, or analysis of the specimen, for
patients referred for surgical treatment. The criteria employed for compar-
ing the methods were sensitivity, specificity, false-positive and false-nega-
tive rates and the methods’ accuracy in identifying of intrauterine abnor-
malities.

Results: Sonohysterography proved to be more sensitive and specific in
the detection of changes in the endometrial cavity than transvaginal ultra-
sonography and displayed low false-positive and false-negative rates. The
main alterations detected were: endometrial polyps, submucous myomas,
intrauterine synechiae and endometrial hyperplasia. Sonohysterography is a
more reliable diagnostic tool than transvaginal ultrasonography for intra-
uterine endometrial alterations, since it provides additional diagnostic in-
formation. Sonohysterographic findings showed significant statistical agree-
ment with the hysteroscopic and/or histological results, mainly for patients
with normal uterine cavity, submucous myoma and endometrial polyp.

Conclusions: Sonohysterography is a safe, low-cost, relatively painless
procedure, which is technically easy to perform, provides significant diag-
nostic results and can be used in the primary investigation of abnormal
uterine bleeding and infertility.

P-229

Sonohysterographic endometrial sampling: the new gold standard in
the management of abnormal uterine bleeding? F. P. Leone, C. Lanzani,
E. Ferrazzi. Dept Obst/Gyn, ISBM L Sacco, Univ of Milan, Milan, Italy.

Objective: Sonohysterography is considered a highly sensitive and spe-
cific tool for the evaluation of the uterine cavity, as accurate as diagnostic
hysteroscopy for the detection of focal endometrial lesions. The aim of this
study was to compare the diagnostic accuracy of sonohysterographic endo-
metrial sampling with hysteroscopic guided sampling in cases of diffuse
endometrial lesions.

Design: Prospective pilot study.
Materials/Methods: 26 consecutive patients referred for abnormal uterine

bleeding with dishomogeneous thickened endometrium (greater than or
equal to 4.5 mm) at transvaginal ultrasound, and absence of focal endome-
trial lesions at sonohysterography (SHG), were recruited. SHG was per-
formed with a 4.7 mm catheter. Sonohysterographic endometrial sampling
(SHGES) was performed by the vacuum aspiration of endometrial samples
with the same catheter, at the end of SHG. Compliance to SHGES was
evaluated by a subjective pain scale. Duration of the procedure was eval-
uated. Hysteroscopy and biopsy were performed in all patients.

Results: Median age was 45	/� 15 years. Median BMI was 23	/� 6.
In all cases but one endometrial sampling was available. Duration time was
12 	/� 3 minutes. Patients reported no or mild discomfort in 22 and 3
cases, respectively. Table 1 shows the SHGES endometrial findings com-
pared to the results of hysteroscopic guided biopsy. One case of simple
hyperplasia was not diagnosed.

Diagnostic accuracy of sonohysterographic endometrial sampling.

Sensitivity
(%)

Specificity
(%)

P.P.V.
(%)

N.P.V.
(%)

Simple hyperplasia (# 16) 88 100 100 83
Carcinoma (# 3) 100 100 100 100

Conclusions: Sonohysterographic endometrial sampling was a well tol-
erated and accurate procedure to investigate patients with sonographic
thickened and dishomogeneous endometrium. The results of this pilot study
suggest the need to verify the potential role of sonohysterographic endo-
metrial sampling in larger controlled series.

Supported by: ISBM SACCO, University of Milan.

P-230

A uterine ultrasonographic scoring system as a method for the prog-
nosis of embryo implantation in an ICSI program. R. L. Baruffi, P.
Contart, A. L. Mauri, C. Petersen, V. Felipe, J. G. Franco. Ctr for Human
Reproduction Sinha´ Junqueira Maternity Fdn, Ribeirao Preto, Brazil.

Objective: The objective of the present study was to evaluate an ultra-
sonographic uterine scoring system based on the following parameters:
endometrial thickness, endometrial layering, myometrial contractions, uter-
ine artery Doppler flow, power Doppler of the endometrium, power Doppler
myometrial and myometrial echogenicity as a method for the prognosis of
embryo implantation in patients submitted to ICSI.

Design: A prospective randomised study and the prognosis of embryo
implantation in an ICSI program.

Materials/Methods: A total of 356 patients submitted to an ICSI program
were prospectively evaluated on the day of hCG administration in terms of
the following ultrasonographic uterine parameters: A. Endometrial thick-
ness (�7.0 mm � 0; 7–14 mm� 3; �� 14 mm � 1); B. Endometrial
layering (three lines� 2; absence of three lines� 0); C. Myometrial
contractions in 2 minutes (�3 � 0; �� 3 � 3); D. Uterine artery Doppler
flow (3 � 0; 2.2� 3 � 2; � 2.19� 3); E. Endometrial power Doppler (The
endometrium was divided into four equal quadrants and classified as grade
I � 1; II � 2; III � 3; IV � 4, according to the visualization of the power
Doppler in the quadrants). The colour Doppler signal was considered to be
positive when it reached at least the basal layer of the endometrium; F.
Myometrial power Doppler (absent� 0; weakly present� 2; strongly
present� 3); G. Myometrial echogenicity (homogeneous� 2; inhomoge-
neous� 0). The patients were divided into 4 groups according to total score:
Grupo I, score�10; Grupo II, score 10–14, Grupo III, score 15–17 and
Grupo IV, score 18–20.

Results: See Table 1.

Results:

Group I
(score
�10)

Group II
(score
10–14)

Group III
(score
15–17)

Group IV
(Score
18–20) P

Cycles 23 194 127 12
Age (years) 35.2� 4.1 34.6� 4.3 33.5� 4.3 29.7� 3.6 0.0003
Days of stimulation 9.5� 1.7 10.6� 2.3 10.3� 2.1 10.1� 1.2 NS
Follicles ��16 mm 6.3� 1.7 5.9� 3.0 6.5� 3.2 7.8� 2.9 NS
Oocytes MII 9.6� 7.1 8.3� 5.0 8.6� 4.5 11.3� 3.7 NS
Fertilization rate

(%)
67.7� 18.5 68.9� 20.5 65.8� 22.8 57.1� 22.5 NS

Embryos transferred 3.0� 0.9 2.8� 1.1 2.5� 0.9 2.6� 0.7 NS
Implantation rate

(%)
11.2 15.2 16 15.6 NS

Pregnancy rate
(%)

30.4 31.9 31.4 25 NS

Conclusions: Ultrasonographic evaluation of uterine parameters (endo-
metrial thickness, endometrial layering, uterine artery Doppler flow, endo-
metrial power Doppler, myometrial power Doppler, and myometrial echo-
genicity) on the day of hCG administration using a scoring system is
inversely correlated with patient age. In the present study, the use of this
ultrasonographic score method could not identify a population with greater
uterine receptivity.

P-231

Differential diagnosis of septate and bicornuate uterus by sonohyster-
ography, no need for laparoscopy. S. Alborzi, S. Dehbashi, M. E.
Parsanezhad. Shiraz Univ of Medical Science, Shiraz, Iran.
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Objective: To determine whether sonohysterography can differentiate
septate from bicornuate uterus.

Design: A prospective study.
Materials/Methods: Sonohysterography was performed for twenty pa-

tients with history of recurrent pregnancy loss and hysterosalpingographic
diagnosis of septate or bicornuate uterus. Other causes of habitual abortion
and preterm delivery were ruled out. Laparoscopy was used to confirm
diagnosis in ten cases (group A) and was not in other ten patients (group B).
All cases of septate uterus underwent hysteroscopic metroplasty with si-
multaneous laparoscopy in group A and without it in group B. Abdominal
metroplasty was performed for patients with bicornate uterus. Shape of
cavity was determined after operation by previously mentioned imaging
techniques and pregnancy outcome was evaluated.

Results: Shape of cavity was normal in nine patients in each group and
near normal in other two cases after operation. There were only two
pregnancy losses after metroplasty in all twenty patients; one in group A and
the other one in group B. There was only one case of bicornate uterus in
each group.

Conclusions: Sonohysterography can differentiate septate from bicornu-
ate uterus and eliminates the need for laparoscopy to diagnose these two
uterine anomalies.

Supported by: Shiraz University of Medical Sciences.

P-232

Using a logistic model to differentiate ovarian functional cysts from
other adnexal masses. S. Guerriero, M. Lai, S. Ajossa, V. Mais, A.
Paoletti, G. Melis. Univ of Cagliari, Cagliari, Italy.

Objective: To develop a formula to differentiate functional cysts (follic-
ular and luteal cysts) from other adnexal masses, based on age, CA 125
value, ultrasound morphology and color Doppler findings in premenopausal
non pregnant women.

Design: Prospective study.
Materials/Methods: Logistic regression analysis was performed to iden-

tify prognostic factors in 287 consecutive persistent (at least two menstrual
cycles) adnexal masses. All these masses were preoperatively evaluated
using B-mode transvaginal ultrasonography associated with color Doppler
and power Doppler imaging evaluation and CA 125 plasma levels determi-
nation. In addition the overall agreement between the test result and the
actual outcome was calculated using the K index.

Results: As derived from logistic regression, after the sequential entering
of at least ten variables into the analysis, the presence of following findings
was considered to indicate the likelihood of functional cysts: (i) a unilocular
anechoic smooth-walled cystic ovarian tumors without echogenic portion
with value of CA 125 lower than 25 UI/mL (for follicular cysts); (ii) a fine
trabecular jelly-like content or heterogeneous mass with hypoechoic con-
tent, with resistance index (RI)�0.4 and age lower than forty years (for
luteal cysts). The diagnostic accuracy of different variables in differentiat-
ing functional cysts from other adnexal masses are shown in the table. In the
differential diagnosis of follicular cysts, the K index of 0.74 suggests a good
agreement between B-mode transvaginal ultrasonography and CA 125 and
surgery. According to the logistic regression equation that was obtained, the
probability of presence of follicular cyst varied between a minimum of 0%
for patients with no risk factors to a maximum of 66% for patients with four
significant variables (three B-mode findings and CA 125�25 UI/mL). The
probability of presence of luteal cyst varied between a minimum of 0% for
patients with no risk factors to a maximum of 58% for patients with three
variables (B-mode findings, resistance index�0.4 and age lower than forty
years), with a K value of 0.58 that suggests a good agreement.

Follicular
cysts

anechoic
content

Absence
of septa

Absence of
vegetations

CA 125
� 25 UI/

mL

All
findings
positive

Sensitivity (%) 93 86 97 90 79
Specificity (%) 85 21 22 63 97
PPV (%) 41 11 12 21 74
NPV (%) 99 93 98 98 98
Kappa value 0.50 0.02 0.05 0.22 0.74

Luteal cysts
B-mode findings

(trabecular or
ipoechoic content)

B-mode
findings
and RI
�0.4

B-mode findings
and RI

�0.4 and age�40 yrs

Sensitivity (%) 90 83 69
Specificity (%) 86 90 94
PPV (%) 41 47 57
NPV (%) 99 98 96
Kappa value 0.50 0.54 0.58

Conclusions: The power Doppler imaging (evaluation of peripheral ves-
sel distribution) does not seem to increase the accuracy of transvaginal
ultrasonography used alone. On the contrary, the addition of some other
findings (such as age and CA 125 values, and RI values) can be useful to
differentiate functional cysts from other adnexal masses.

P-233

Three-dimensional hysterosonography (3D-HSG) is comparable to hys-
teroscopy for diagnosing abnormal intrauterine findings in infertile
women. E. Zohav, O. Segal, S. Meltzer, D. Kroll, S. Segal, I. Tur-kaspa.
Ultrasound Unit, Ashkelon, Israel; IVF Unit, Ashkelon, Israel; Dept of
Ob/Gyn, Ashkelon, Israel; IVF Unit, Barzilai Medical Ctr, Ben-Gurion
Univ, Ashkelon, Israel.

Objective: Two-dimensional hysterosonography (2D-HSG) has been re-
cently introduced for the evaluation of the uterine cavity. We used a new
technology, three-dimensional imaging, in order to investigate possible
advantages of 3D-HSG over 2D-HSG and diagnostic hysteroscopy.

Design: Prospective study.
Materials/Methods: Thirty-two infertile women who were suspected to

have abnormal intrauterine findings by conventional vaginal ultrasonogra-
phy were included in the study. All women were examined by 2D-HSG,
3D-HSG and diagnostic hysteroscopy. The three methods were compared
and analyzed with regards to all abnormal intrauterine findings.

Results: A total of 34 polyps, 5 submucosal fibroids, and 4 intrauterine
adhesions were detected by all three methods. 2D-HSG detected 91% of the
polyps (31/34). 3D-HSG detected 97% of the polyps (33/34), as well as
hysteroscopy (33/34). All 5 fibroids and intrauterine adhesions were de-
tected by all methods. 3D-HSG had similar detection rate of abnormal
intrauterine findings as diagnostic hysteroscopy.

Conclusions: 3D-HSG is an effective modality for accurate diagnosis of
abnormal intrauterine findings in infertile women. This method was found
to have some advantages over 2D-HSG. The intrauterine findings were
defined and localized better by 3D-HSG. This advantage is even more
prominent with multiple or combined intrauterine pathological findings.

P-235

The predictive value of hysterosalpingogram (HSG) in detecting subtle
tubal pathology. J. Thota, M. I. Abuzeid, M. Ashraf. Hurley Medical Ctr,
Flint, MI; Ctr for Reproductive Medicine, Hurley Medical Ctr, Flint, MI.

Objective: Hysterosalpingogram (HSG) is an acceptable initial screening
tool in infertility patients. The purpose of this study was to assess the
accuracy and predictive value of preoperative HSG based on the operative
findings at laparoscopy in patients with subtle HSG findings suggesting
possible fimbrial pathology and/or peritubal or periovarian adhesions.

Design: A retrospective study.
Materials/Methods: We reviewed charts of patients who had undergone

HSG during infertility work up followed by diagnostic laparoscopy in the
period between September 1991 and December 1998. A total number of 324
charts were reviewed. Based on HSG findings, we excluded patients who
had proximal, mid, or complete distal tubal blockage, leaving 241 patients
with subtle distal tubal pathology. The subtle distal tubal pathology was
based on HSG findings of some degree of dilatation of the ampullary portion
of the tube suggesting possible fimbrial phimosis and/or localization of the
dye, suggesting an element of peritubal and/or periovarian adhesions. Mean
age at time of surgery was 31.51� 4.09 years, mean duration of infertility
was 3.91� 2.67 years and 50.4% had primary infertility. The underlying
etiology included endometriosis, PID, and previous pelvic surgery. The
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majority of HSGs were performed by the same surgeons using water-soluble
radio opaque material, although few were done at different institutions and
films were available for review. Laparoscopy was performed by the same
team of surgeons working together in all cases. The HSG findings on each
side were compared with laparoscopy findings on the same side. The data
generated was used to determine prevalence, sensitivity, specificity, positive
predictive value, negative predictive value, positive likelihood ratio and
negative likelihood ratio.

Results: Positive HSG findings were confirmed laparoscopically in 75.5%
(prevalence), with a sensitivity of 60%, and a specificity of 49.5% giving a
positive predictive value of 78.6% and a negative predictive value of 28.9%.
The positive likelihood ratio was 1.18% while the negative likelihood ratio
was 0.8%.

Conclusions: This data suggests that HSG is not the preferred method for
detecting fimbrial pathology and peritoneal factors. However, based on the
sensitivity and the positive predictive values, HSG may still be useful as a
screening test for such pathology.

MALE REPRODUCTION AND UROLOGY

P-236

The relationship between semen quality and pregnancy rate after var-
icocelectomy for infertility. A. Kadioglu, S. Cayan, F. Erdemir, S. Tella-
loglu, P. J. Turek. Univ of Istanbul, Istanbul Faculty of Medicine, Istanbul,
Turkey; Univ of Mersin, Sch of Medicine, Tarsus, Turkey; Univ of CA, San
Francisco, San Francisco, CA.

Objective: It is clear that improvements in semen quality and spontaneous
pregnancy rates can occur with varicocelectomy, however the exact rela-
tionship between preoperative and postoperative semen quality and subse-
quent pregnancy rates is not well established. In a large series of varicoce-
lectomy patients, we compared preoperative semen quality and
postoperative spontaneous pregnancy rates to provide better prognostic
information to patients considering varicocele repair.

Design: Retrospective study of infertile men with varicocelectomy.
Materials/Methods: This study was based on 445 infertile men with

clinical palpable varicocele and primary infertility for�1 year. All patients
underwent microsurgical either subinguinal or inguinal varicocelectomy and
had at least 1 year of postoperative follow-up. Preoperative and postoper-
ative total motile sperm counts (TMC) were calculated for all semen
analyses and divided into the following groups: 0� TMC � 1.5 million,
1.5 � TMC � 5 million, 5 � TMC � 20 million, and 20� TMC million
sperm. Spontaneous pregnancies were also assessed in each group of
patients.

Results: The mean patient age was 29.4� 5.6 (18–52). The mean age of
female partners was 26.2� 4.3 years (18–38). Spontaneous pregnancies
were achieved in 163 out of 445 couples (36.6%). The average time to
achieve pregnancy was 7� 3.4 months (1 to 19 months). A comparison of
preoperative semen quality and postoperative pregnancy rates are given in
the table below.

Comparison of preoperative semen quality and postoperative pregnancy
rates.

Preoperative TMC (million) n

# of
spontaneous
pregnancy %

ICSI candidates (0� TMC � 1.5) 132 21 16.5
IVF candidates (1.5� TMC � 5) 62 19 30.6
IUI candidates (5� TMC � 20) 126 48 38
Spontaneous pregnancy candidates

(20 � TMC)
125 75 60

Conclusions: Spontaneous pregnancy rates after varicocelectomy in-
crease as postoperative TMC sperm increases. In this large cohort of
patients, pregnancy rates doubled with each successive increase in postop-
erative TMC from 1.5 to 1.5–5 million motile sperm and from 1.5–5 million
to �20 million motile sperm. This information may be useful in counseling
patients considering varicocele repair.

P-237

The value of sperm velocity, strict morphology and the hypo-osmotic
swelling test as predictors of the sperm fertilization potential. H.
Sallam, A. A. Agameya, F. Ezzeldin, A. Rahman, A. Sallam. Alexandria
Fertility Ctr, Alexandria, Egypt; Alexandria Univ, Alexandria, Egypt.

Objective: The aim of this work was to evaluate the sperm velocity
characteristics, the sperm morphology assessment determined by strict
criteria and the hypo-osmotic swelling (HOS) test as predictors of sperm
fertilization potential.

Design: A comparison of 3 parameters to determine which of them is a
better predictor of the fertilization potential of a given semen sample in the
IVF model, namely the sperm velocity characteristics determined by com-
puterised semen analysis, strict sperm morphology and the HOS test.

Materials/Methods: Data from 58 couples attending the assisted concep-
tion unit for conventional in-vitro fertilization (IVF) treatment were ana-
lyzed. Simple linear regression and multiple stepwise regression analysis
were performed taking the fertilization rate as the dependent variable and
the following as independent variables: (1) female partner’s age, (2) number
of human menopausal gonadotropin (hMG) ampoules, (3) sperm count, (4)
grade A motility, (5) grade B motility, (6) grade C motility, (7) grade A	B
motility, (8) mean sperm velocity, (9) linear velocity, (10) linearity index,
(11) strict morphology and (12) the HOS test. The results were used to
calculate the cut-off levels for the statistically significant predictors of
fertilization.

Results: Only the mean sperm velocity and the strict sperm morphology
assessment showed significant correlation with the fertilization rate. The
cut-off values were a mean sperm velocity of 16 mm/sec and a strict sperm
morphology of 10%. A minimum sperm velocity of 13 mm/sec and a
minimum strict sperm morphology of 2% were necessary to achieve fertil-
ization in 50% of the oocytes. The results of the HOS test did not correlate
with the fertilization rate.

Conclusions: Sperm velocity and strict sperm morphology evaluation are
good predictors of fertilization potential. The HOS test is not a good
predictor of fertilization potential.

Supported by: Alexandria Fertility Centre.

P-238

Is it worth repairing bilateral subclinical varicocele? S. Cayan, A.
Kadioglu, F. Erdemir, F. Ozcan, S. Tellaloglu. Univ of Mersin, Sch of
Medicine, Tarsus, Turkey; Univ of Istanbul, Istanbul Faculty of Medicine,
Istanbul, Turkey.

Objective: Although the significance of subclinical varicocele is unclear,
there is some literature to suggest that significant improvements in semen
quality and pregnancy rates can be achieved after surgery. We asked the
question whether it might be reasonable to repair men with bilateral sub-
clinical varicocele, and review our findings from these here.

Design: Retrospective study of a consecutive series of infertile patients
with subclinical varicocele.

Materials/Methods: The study included 33 infertile patients with abnor-
mal semen parameters and bilateral subclinical varicoceles diagnosed by
scrotal color Doppler ultrasonography. The ultrasound criteria included the
presence of retrograde blood reflux into the internal spermatic vein with the
diameter of vein�2.5 mm at rest in the supine position without a Valsalva
maneuver. Preoperative clinical findings, hormones, pre- and postoperative
semen parameters including Kruger strict morphology were obtained in all
patients. All patients underwent bilateral microsurgical either inguinal or
subinguinal varicocele repair. A positive response to varicocele repair was
defined as a 50% increase in total motile sperm counts (TMC) in the
ejaculate from preoperatively to postoperatively. Spontaneous pregnancies
were also assessed in all patients. Paired t test was used to compare pre- and
post-operative semen parameters.

Results: The mean age of the patients was 30� 1.1 years (18–43). The
mean duration of infertility was 3.6� 0.65 years (1–18). The mean diameter
of the internal spermatic vein was 3.2� 0.17 mm on the left side, and 2.9�
0.14 mm on the right side. The response to varicocele repair was observed
in 18 out of 33 patients (54.5%), and 9 out of 27 couples (33.3%) achieved
spontaneous pregnancy with the mean time of 7.2� 1.5 months after the
surgery. The mean TMC increased from 22.8� 7.2 million to 35.8� 8.3
million (p � 0.026), and the mean Kruger strict morphology (%) increased
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from 4.8� 1.7 to 6.3� 1.5 (p� 0.037), postoperatively. In addition, when
the seminal response to surgery was compared between the responders and
non-responders, there were no differences in the mean patients age, testic-
ular volumes, infertility duration, preoperative serum FSH and free testos-
terone levels, the diameters of internal spermatic veins, preoperative sperm
count/ml, WHO and Kruger strict morphologies.

Conclusions: This data strongly suggest that semen quality significantly
improves in a half of patients with bilateral subclinical varicocele after
surgery. The degree of improvement in postoperative TMC and pregnancy
rate approximates the results of palpable varicocele repair.

P-239

Natural history varicocelectomy in the era of advanced reproductive
technologies. K. Khamel, M. A. Fischer, M. Buckspan, K. Jarvi, A. Zini.
Div of Urology, Mount Sinai Hosp, Toronto, ON, Canada.

Objective: Varicoceles are the most common cause of male infertility and
are detrimental to testicular function. Although most studies report a ben-
eficial outcome on semen parameters following varicocelectomy, the effect
of this procedure on male fertility potential remains controversial. With the
advent of assisted reproductive technologies (ARTs), many infertile couples
can now achieve a pregnancy. We sought to evaluate the natural history of
infertile couples in whom the man underwent varicocelectomy, in the era of
ART.

Design: Retrospective clinical study.
Materials/Methods: We performed a retrospective review of consecutive

infertile men with clinical varicoceles who underwent microsurgical subin-
guinal varicocelectomy compared to patients with idiopathic infertility
(control). Outcome measures included standard semen parameters and preg-
nancy rates (assisted and unassisted).

Results: Sperm concentration and motility increased significantly after
varicocelectomy (28.9� 3.0 vs. 22.5� 2.1 � 106 per mL and 33.9� 1.9
vs. 22.1� 1.3%, respectively). In the varicocelectomy group, 48% (76/159)
achieved a spontaneous pregnancy at a mean of 30 months follow-up with
a further 10% (16/159) and 11% (18/159) of couples achieving a pregnancy
following IUI and IVF/ICSI, respectively In the control group, 18% (13/74)
achieved a spontaneous pregnancy with an additional 12% (9/74) and 15%
(11/74) achieved a pregnancy following IUI and IVF/ICSI, respectively. In
both the varicocele and idiopathic groups, initial sperm concentration was
predictive of unassisted pregnancy rates.

Conclusions: Our data demonstrate that in couples in whom the man
undergoes varicocelectomy for treatment of varicocele-induced infertility,
close to 50% achieve a spontaneous pregnancy at a mean of 30 months
follow-up. In contrast, of those couples in whom the man suffers from
idiopathic infertility, about 20% achieved a spontaneous pregnancy. The
initial sperm concentration is predictive of pregnancy outcome in these two
populations.

Supported by: Kidney Foundation of Canada.

P-240

Pregnancy rates after double versus single insemination: a randomized
crossover study. F. Bissonnette, M. Sergerie, A. Hamel, L. Lapense´e, J.
Benoit, S. Be´lisle. CHUM—Hôpital Saint-Luc, Montre´al, QC, Canada.

Objective: To evaluate the pregnancy results of 2 inseminations versus 1
prepared from frozen-thawed donor semen in women undergoing controlled
ovarian hyperstimulation.

Design: Randomized, crossover study.
Materials/Methods: Setting: Centre hospitalier de l’Universite´ de Mon-

tréal (CHUM) – Hôpital Saint-Luc, Fertility Centre, Donor Insemination
Program. Patients: Patients entered in this study were undergoing insemi-
nation with thawed, cryopreserved, donor semen. Interventions: Patients
received clomiphene citrate on days 1–5 of the menstrual cycle and were
randomized initially to 1 of 2 insemination groups. Ultrasound monitoring
of folliculogenesis was performed until a leading follicle of� 18 mm was
noted, at which human chorionic gonadotropin (hCG) (10,000 IU) was
given intramuscularly and intra-uterin inseminations (IUI) were performed
32–36 hours later for the single insemination group, or 12–18 hours and 24
hours later for the double insemination group. If no pregnancy occurred, the
patient crossed over to the alternate insemination group (1 vs 2) for the next

cycle and continued this alternating therapy for a total of 6 cycles. Main
Outcome Measures: Pregnancy rate per cycle, number of follicles�18 mm
in diameter on the day of hCG administration, number of motile sperma-
tozoa inseminated, clinical pregnancy rate.

Results: Eighty-nine patients underwent treatment, and 221 cycles were
completed: 130 cycles in the single insemination group, and 91 cycles in the
double insemination group. Eleven clinical pregnancies were achieved in
the single insemination group (8.5% per cycle), while 14 pregnancies
occurred in the double insemination group (15.4% per cycle); indicating a
trend. However, this difference in pregnancy rates was not statistically
significant (Chi-square� 1.914, p� 0.167).

Conclusions: These data suggest that cycle fecundity may be increased by
repeating insemination.

Supported by: This study was supported by the Andrology Laboratory of
the Fertility Clinic, Département d’Obstétrique-Gynécologie, CHUM - Hô-
pital Saint-Luc, Montréal, Québec, Canada.

P-241

Varicocele repair improves semen parameters in azoospermic men with
Sertoli cell-only syndrome. F. F. Pasqualotto, J. Hallak, A. M. Lucon, J. R.
Colombo, L. B. Saldanha, S. Arap. Univ of Sa˜o Paulo Medical Sch, Sa˜o
Paulo, Brazil.

Objective: There is clinical evidence to suggest that spermatogenesis in
damaged or failing testes may vary geographically, resulting in focal areas
or “patches” of sperm production within an organ largely devoided of germ
cells. Therefore, the role of a single large testis biopsy to predict the semen
analysis improvement as well as pregnancy outcome in patients undergoing
varicocelectomy may be useless. We sought to correlate the testicular
histology patterns from a group of azoospermic men to treatment outcome
after varicocele repair.

Design: Retrospective study.
Materials/Methods: The records of 9 azoospermic men who underwent

testis biopsy and microsurgical subinguinal repair of clinical varicocele
from July 1999 to April 2000 were reviewed. All patients had at least 2
semen analysis taken before the surgery showing azoospermia and at least
1 semen analysis at 6 months post operatively. All biopsies were analyzed
by an experienced pathologist (LBS).

Results: Hypospermatogenesis (HYPO) was identified in 1 man, matu-
ration arrest (MA), and germinal cell aplasia or Sertoli cell-only syndrome
(SCO) in 3 men. Induction of spermatogenesis was achieved in 4 men
(44.4%). Of these 4 men, 3 had a SCO syndrome and 1 had a MA. The
sperm concentration as well as sperm motility achieved in the patients with
SCO were 7.9 million/ml, 75.7%, 2.5 million/ml, 35%, and 3.8 million/ml,
32%, respectively. In the patient with MA, the sperm concentration was 3.9
million/ml and 24% sperm motility. No pregnancies were reported in the
follow up.

Conclusions: A single testis biopsy showing SCO may not reflect the
overall testis histology but just a focal area. Therefore, azoospermic patients
with SCO in a large single testis biopsy may have an improvement in a
semen analysis following varicocelectomy.

Supported by: Grant from the Department of Urology, University of São
Paulo Medical School.

P-242

Screening for ureaplasma and mycoplasma species in semen from male
partners of infertile couples, using a new high resolution real-time
imaging microscope technology. L. A. Puy, T. M. Richardson, C. L.
Librach. Dept of Obstetrics and Gynecology, Sunnybrook & Women’s Coll
Health Science Ctr, Univ of Toronto, Toronto, ON, Canada; Bolton Bio-
research, Toronto, ON, Canada.

Objective: Ureaplasma urealyticum and Mycoplasma species are the most
common class of microorganisms cultured from seminal fluid. There is
growing evidence to suggest that some species of these organisms may be
associated with infertility, pregnancy losses or prematurity. Currently, these
organisms are identified in our patients by standard microbiological culture
techniques. The aim of this study was to evaluate the use of a new high
resolution real-time imaging microscope, the RTM-2, to directly, without
fixation or staining, detect these organisms in seminal fluid from patients
presenting to our clinic for infertility.
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Design: A prospective study comparing a new diagnostic method, for
detecting ureaplasma urealyticum and mycoplasmas in seminal fluid, to
standard culture methods.

Materials/Methods: A single observer was trained to recognize the mor-
phologic and motion characteristics of Ureaplasma and Mycoplasmas.
These features had been previously identified from observations made on
these organisms in culture. Fresh semen samples were collected from 152
consecutive male partners of infertile couples undergoing evaluation. These
samples were directly (without fixation or staining) examined using the
RTM-2 real-time imaging microscope on the day they were collected.
Observations on all semen samples were videotaped and archived in digital
format. As a control comparison, all samples were sent to a commercial
laboratory for standard culture to detect these organisms. The observer was
blinded to the results of the cultures when all microscopic assessments were
made.

Results: From the total of 152 samples, the blinded observer scored 36
(23.7%) samples as positive for morphological forms compatible with
Ureaplasma and/or Mycoplasma species and 116 (73.3%) were scored as
negative. All 116 samples scored as negative were also culture negative
(Negative predictive value� 1.00). In 26 of the 36 samples that were scored
as positive, the cultures from the semen were positive (Positive predictive
value � 0.72). Of the 10 samples scored positive by microscopy with
negative semen cultures, cervical cultures were available from 5 of the
female partners. Interestingly, 4 out of 5 of these were culture positive
despite a negative semen culture, suggesting a false negative semen culture
result in these cases. Comparing microscopy with culture, assuming culture
of semen as the gold standard for this study, the sensitivity of this real time
imaging microscopy was 1.00 and the specificity was 0.92. If we did the
same calculations in which a positive culture in either female (if available)
or male partner was counted as positive, the sensitivity would be 1.00, the
specificity would be 0.99, the positive predictive value would be 0.97, and
the negative predictive value would be 1.00.

Conclusions: These results, suggest that direct screening of semen fluids
for detection of Ureaplasma and/or Mycoplasma species using the RTM-2
real-time imaging microscope is a rapid, highly sensitive, specific and
predictive test as compared to standard culture. Those cases in which
organisms were observed in the semen microscopically, and the semen
culture was negative, but the female’s cervical culture was positive, suggest
that this new method might be even more sensitive than standard culture.
Therefore, this new technology for real-time imaging could be a useful tool
for the rapid screening of Ureaplasma and/or Mycoplasma species in clin-
ical practice.

P-243

Critical role of the reproductive urologist in men’s preventive health
care. D. Shin, S. C. Honig. Yale Univ Sch of Medicine, New Haven, CT;
Univ of Connecticut, Farmington, CT.

Objective: Preventive medicine has taken an important role in medical
care in the past 10 years. Men’s health issues in older men such as prostate
cancer and erectile dysfunction has become more openly discussed and
treated. Although men are more educated about the importance of health
maintenance and healthy lifestyle practice, men, especially young men,
continue to be reluctant to subject themselves to routine health screening.
Reproductive urologists who evaluate young men may have a critical role in
facilitating access to preventive health measures. The purpose of this study
is to evaluate the current status of access to health care of a male infertility
population regarding both urologic health and general health issues.

Design: Prospective, controlled, questionnaire study in a tertiary care
male reproduction practice.

Materials/Methods: 248 patients between the ages of 20–50 years from a
community based and tertiary care male reproduction practice were sur-
veyed regarding their interaction with primary care physicians and preven-
tive medical issues related to men’s health. Patient population was as
follows: chief complaint: infertility-45%, erectile dysfunction-11%, other
GU complaints-43%. Age as follows (yrs): 20–30 (21%), 31–40 (47%),
41–50 (32%). 73 percent were from the community practice and 27% were
at a tertiary care facility.

Results: 88% of patients had a primary care doctor and most patients
(78%) had seen him/her within the last year. However, only 43% had a
scheduled regular history and physical examination to address preventive
medical men’s health issues within the last year. Of men not undergoing

regular check-ups, 75% were under 40 years old. Only 28% of men noted
that they do regular testicular self examinations for cancer. With regards to
blood pressure measurement, serum cholesterol and urinalysis, 96%, 39%
and 74%, respectively were checked within the last year. There were no
significant differences in testicular exam, blood pressure, cholesterol or
urinalysis checks between tertiary care and community practice.

Conclusions: Reproductive urologic specialists have access to young
males who seem to be interested in preventive medicine. Despite good
access, patient teaching regarding testicular self examination is lacking in
the interaction between primary care physicians and patients. Testing for
cholesterol is limited in this patient population. The urologist, specifically
one with access to young males, is uniquely positioned to address repro-
ductive and urological health issues as well as general preventive medical
issues.

P-244

Caspase-3 activity is present at low levels in ejaculated human sper-
matozoa. S. L. Weng, A. Schuffner, M. Morshedi, S. Beebe, S. Taylor,
S. C. Oehninger. The Jones Institute for Reproductive Medicine, Norfolk,
VA; Ctr for Pediatric Research, Eastern Virginia Medical Sch, Norfolk, VA;
The Jones Institute for Reproductive Medicine, Eastern Virginia Medical
Sch, Norfolk, VA.

Objective: Human ejaculated spermatozoa have been shown to exhibit
variable levels of DNA fragmentation and membrane translocation of phos-
phatidylserine (PS), typical apoptosis markers in somatic cells. The objec-
tives of this study were to determine if active caspases are present in sperm
and if the appearance of typical apoptosis markers is caspase-dependent.

Design: Prospective,controlled experiments.
Materials/Methods: Sperm from infertile patients (n� 20) and fertile

donors (n� 11) were examined after Percoll gradient separation of fractions
with high (90% layers) and low (45% layers) motility. Leukocytes were
removed by adsorption to paramagnetic beads exhibiting anti-CD45 anti-
body. Sperm were evaluated for motion parameters (CASA), morphology
(strict criteria), apoptotic markers including DNA fragmentation (TUNEL)
and PS translocation (annexin-V binding), and caspase activation by three
methods including in vitro fluorometric assay for DEVD-afc hydrolysis,
immunoblot analysis for caspase-3, and immunofluoroscent microscopy.
Measurements were performed under basal conditions, after incubation with
the apoptosis stimulants [H2O2, staurosporine (STS), or Fas ligand], and
following incubation with caspase inhibitors (z-VAD-fmk and z-DZVD-
fmk), in dose- and time-dependent experiments.

Results: Immunofluorescent microscopy localized active caspase-3 only
to the mid-piece region. Caspase activity was detected at very low levels in
human sperm, about 400-1000-fold lower than levels detected in equivalent
numbers of STS-stimulated neutrophils. Caspase activity was higher in
patients than in donors for both 45% and 90% fractions. Pro-caspase (30
kDa) was detected in both fractions. Active caspase (18 kDa) was identified
in most of the 45% fractions of patients and donors, but in a minority of 90%
fractions. DNA fragmentation and PS translocation were higher in the 45%
than in the 90% fractions and higher in patients than in donors. A significant
positive correlation between immunofluorescent-detected active caspase-3
and DNA fragmentation was observed in the 45% fractions of patients. STS
and H2O2 produced little or no increase in caspase activity, but significantly
increased PS translocation. STS, but not H2O2 or Fas, significantly in-
creased DNA fragmentation. Pre-incubation with caspase inhibitors had no
significant effect on DNA fragmentation or PS translocation.

Conclusions: To the best of our knowledge this is the first unequivocal
evidence for the presence of active caspase-3 in ejaculated human sperma-
tozoa. Sperm fractions with higher levels of active caspases were correlated
with PS translocation and DNA fragmentation in infertile patients and in
fractions with low motility, suggesting caspase-dependent apoptosis. The
exclusive immunofluorescent detection of active caspase-3 in the mid-piece
suggests that caspase-dependent apoptotic mechanism could originate in the
cytoplasmic droplet. However, the weak correlations between caspase ac-
tivity and apoptotic markers, and the appearance of apoptosis markers with
no STS-, H2O2-, and Fas-stimulated caspase activation suggest that
caspase-independent mechanisms may be operative in human spermatozoa.
Understanding such mechanisms may provide the means to manipulate
apoptosis for therapeutic gain.

Supported by: Commonwealth of Virginia Health Research Board/Jef-
fress Memorial Trust.
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P-245

The effect of chronic smoking on seminal plasma insulin-like growth
factor-1 in idiopathic oligo-astheno-teratozoospermia (OAT syndrome).
A. H. Ahmed, S. M. Abo-Azma, S. M. Fayed. Mansoura Faculty of
Medicine, Mansoura, Egypt.

Objective: To evaluate the effect of chronic smoking on seminal plasma
Insulin-Like Growth Factor-I level (IGF-1) and its hazards on semen quality
in idiopathic OAT syndrome.

Design: A case-control clinical and laboratory study.
Materials/Methods: This study included 9 normozoospermic fertile non-

smokers and 19 smokers [10 fertile and 9 infertile with OAT for unknown
etiology]. Exclusion of other possible etiological factors was done during
selection of cases. Full clinical and scrotal ultrasonographic evaluations
were followed by semen analysis using a simple computer-assisted (Auto-
sperm) method. Seminal cotinine and IGF-1 were detected by radioimmu-
noassay technique. Student (t) and Mannu whitnny tests were used to
compare between two groups as regards parametric and non-parametric
data. Sperman Rank correlation and multiple stepwise regression analysis
were also used in statistical analysis.

Results: Significant decrease in seminal IGF-1 levels was detected in both
smoker groups (fertile and infertile with OAT) with median values (51 and
40 ng/ml) respectively when compared with fertile non-smokers (110 ng/
ml). Fertile smokers showed significant decrease in mean values of sperm
production index, percentage of motile, rapid linear forward progressive and
normal form sperm compared to non-smokers. There was significant neg-
ative correlation of seminal cotinine level with seminal IGF-1, percentage
motile and normal forms of sperm in smokers with OAT. Also, in this
group, a positive correlation of seminal IGF-1 was detected with percentage
of motile and rapid linear forward progressive sperm. Using multiple
regression analysis, seminal cotinine was a significant independent predictor
of seminal IGF-1. Both were found to be significant independent factors for
prediction of certain sperm parameters (density, motility and abnormal
forms) in OAT syndrome.

Conclusions: Nicotine and its metabolites decrease IGF-1 secretion in
semen adding to its hazard effects on spermatogenesis and sperm kinetic
parameters as a possible etiological mechanism in OAT Syndrome. Further
studies are needed to detect the mechanism by which nicotine decreases
seminal IGF-1.

Supported by: Mansoura Faculty of Medicine, Mansoura University,
Egypt. Egyptian Society of Andrology.

P-246

Relationship between hyperactivation and intracellular calcium of hu-
man sperm. M. Munire, Y. Shimizu, Y. Sakata, R. Minaguchi, T. Aso,
R. A. Bronson. Tokyo Medical and Dental Univ, Tokyo, Japan; Graduate
Sch of Medicine, Tokyo Medical and Dental Univ, Tokyo, Japan; State
Univ of New York at Stony Brook, Stony Brook, NY.

Objective: Hyperactivation is recognized as a part of the process of
capacitation. We previously reported that intracellular calcium of human
sperm increased during capacitation, and calcium influx by progesterone
was enhanced after capacitation. We have also presented data suggesting
that the percentage of hyperactivated spermatozoa was greater in sperm
populations exhibiting good versus poor fertilization at IVF-ET. In this
study, we further analyzed the relationship between the percentage of
hyperactivated sperm and intracellular calcium of human sperm.

Design: Intracellular calcium response induced by progesterone was
measured using fura-2. Motility parameters of sperm were analyzed by
computer-assisted sperm analyzer HTM-IVOS.

Materials/Methods: Semen samples were obtained from infertile couple
submitted for semen analysis to Tokyo Medical and Dental University
Hospital and from proven fertile donor. Motility parameters of sperm were
analyzed after 60 minutes swim up in BWW/HSA 5 mg/ml and also after 18
hours incubation in BWW/HSA 30 mg/ml. The rate of hyperactivated sperm
were calculated according to two criteria: 1) that of Burkman (VCL:
curvilinear velocity 100 [proportional to] m/s, LIN: linearity� 65%, ALH:
amplitude of lateral head displacement 7.5 [proportional to] m); 2) that of
Mortimer (VCL100 [proportional to] m/s, LIN� 60%, ALH5 [proportional
to] m). 7.5 � 106/ml motile spermatozoa were incubated with 5 [propor-
tional to] M fura-2 for 45 minutes and its intracellular calcium concentration

([Ca2	]i) was measured by Hitachi fluorospectrometer F-2000. Statistical
difference was calculated by Mann-Whitney’s u-test.

Results: As the mean of the percentage of hyperactivated sperm by
Burkman’s criteria was 6.92% after 60 minutes swim up, we divided 49
samples into 2 group (group 1: rate of hyperactivated sperm was greater
than 6.92%, n� 20 and group 2: rate of hyperactivated sperm was less than
6.92%, n� 29). Increase percent of [Ca2	]i from baseline to peak after
administration of 1 [proportional to] g/ml progesterone was 348� 204%
(M � S.D.) in group 1, which was greater than that of group 2 (275�
398%) (p � 0.016). Also, increase percent of [Ca2	]i from baseline to
plateau after administration of 1 [proportional to] g/ml progesterone was
greater in group 1 (184� 153%) than that of group 2 (95� 107%) (p�
0.003). But there was no difference analyzed after 18 hours incubation.
When we used the Mortimer’s criteria as hyperactivation, no difference was
detected.

Conclusions: The increase in cytosolic calcium of capacitated sperm was
greater in the populations that exhibited hyperactivated motility. This sug-
gests that progesterone receptor expression could be upregulated in sper-
matozoa exhibiting hyperactivated motility. The major difference between
Burkman’s criteria and Mortimer’s is the ALH displacement. It is proposed
that the criteria of ALH greater than 7.5 [proportional to] m is likely to
exclude sperm that are not capacitated.

Supported by: Grants from the Ministry of Education, Sports, Science and
Technology, Japan.

P-247

Melatonin effect on pituitary and testicular axis and sperm in males
with abnormal semen analysis. O. Muneyyirci-Delale, G. Zepantis, S.
Jalou, M. Rahman, V. Nacharaju. SUNY/Downstate Medical Ctr, Brook-
lyn, NY.

Objective: To determine whether daily, orally administered melatonin has
an effect on semen analysis parameters and subparameters when given over
a three month period of time. To determine melatonin effect on the hypo-
thalamic-pituitary-testicular axis.

Design: The study population included nine volunteer males aged 28-45
with two abnormal semen analysis based on World Health Organization
criteria. The mean duration of infertility of the subjects was 5.2� 4.6
(years � SD). Males with hypogonadism, on drugs or medication that
suppress the hypothalamic-pituitary-testicular axis were excluded from the
study. This study was approved by the Institutional Review Board and
signed consents were obtained from all subjects.

Materials/Methods: Melatonin 3 mg was then begun orally, once daily
before bedtime. Two semen analyses were then performed at 3 months
while on melatonin therapy. Computer-generated semen analysis parame-
ters and subparameters were then compared before and during melatonin
therapy using paired t-tests with p	 0.05 the upper limit of significance.

Results: When comparing sperm motility before and after 3 months of
melatonin therapy, significant increase in VCL (curvilinear velocity p�
0.039) and significant decrease with STR (straightness P� 0.030) were
observed. A nonsignificant increase in motility (linear p� 0.08) and ALH
(amplitude of lateral head displacement p� 0.06) were resulted after
melatonin treatment. No other parameters or subparameters of motility were
found to be significantly changed with the therapy. LH, FSH and testoster-
one levels were not affected by the therapy. Melatonin was tolerated very
well, no adverse effects were reported by the patients. Six pregnancies were
achieved in this study group in spite of their long-standing infertility.

Conclusions: Achieving six pregnancies in this long-standing infertile
group indicates that melatonin may play a role by increasing sperm quality.

Supported by: State University of New York/Downstate Medical Center.

P-248

Optimizing laboratory use of human vas deferens specimens for micro-
surgical practice. C. K. Naughton, A. J. Thomas. The Cleveland Clinic
Foundation, Cleveland, OH.

Objective: Microsurgery requires laboratory practice. The preservation of
human vas deferens is important if harvested specimens will be used for
laboratory microsurgical vasovasostomy at a later date. The purpose of this
study was to determine if freezing harvested human vas deferens sufficiently
preserves the tissue for later microsurgical practice.
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Design: Human vas deferens harvested at the time of radical retropubic
prostatectomy was placed at�20°C without media, in normal saline, and in
glycerol. At 2 weeks, the specimens were thawed and graded (1� poor, 2�
fair, 3 � good) on freshness of appearance, mucosal preservation, mucosal
suturing quality, muscularis preservation, and muscularis suturing quality at
laboratory vasovasostomy. A mucosa and muscularis score was calculated
as the sum of the respective preservation and suturing quality grades. The
preservation methods were compared with fresh human vas specimens.

Materials/Methods: All vas specimens were initially placed in normal
saline (NS) at 4°C. Within 24 hours, the vas was divided into 1–2 cm
segments and placed in cryovials without media, with 1 cc of NS, or 1 cc of
glycerol prior to freezing. At 2 weeks, the specimens were thawed at room
temperature and inspected under the operating microscope for freshness of
appearance. The vas was incised. A 2-layer vasovasostomy was performed
using interrupted 10-0 nylon sutures to anastomose the mucosa and 9-0
nylon sutures to reapproximate the muscularis.

Results: Assessment of fresh and 2 weeks frozen specimens are shown.
Four specimens frozen without media assessed at 4 weeks were comparable
to findings at 2 weeks.

Assessment of fresh and 2 week frozen human vas deferens at laboratory
vasovasostomy.

Category
(grade range)

Freshness of
appearance
� SD (1–3)

Mucosa score
� SD (2–6)

Muscularis
score� SD

(2–6)

Fresh (n� 2) 3.0� 0 6.0� 0 6.0� 0
2 weeks

None (n� 4) 2.8� 0.5 4.8� 1.0 4.3� 1.3
Normal saline (n� 2) 2.0� 0 5.5� 0.7 5.0� 0
Glycerol (n� 2) 2.0� 0 5.5� 0.7 5.0� 1.4

Conclusions: Human vas deferens can be preserved for later microsurgi-
cal vasovasostomy practice at�20°C. Freezing in NS and glycerol im-
proved the muscularis score compared to freezing without media; however,
there was a decrease in freshness of appearance. All three methods of
freezing provided sufficient preservation for laboratory microsurgical vaso-
vasostomy compared to fresh specimen.

P-249

Oxidative stress and increased levels of apoptosis (Cytochrome C,
Caspase 3 and 9) in patients with male-factor infertility. X. Wang, R. K.
Sharma, P. Ranganathan, A. J. Thomas, T. Falcone, A. Agarwal. The
Cleveland Clinic Foundation, Cleveland, OH.

Objective: Increased production of reactive oxygen species (ROS) results
in abnormal seminal quality, DNA damage and the inability of the sperma-
tozoa to fertilize. Mitochondria produces ROS during oxidative phosphor-
ylation, and mitochondrial cytochrome C, a trigger of apoptosis activates
caspase 9 and 3 resulting in mitochondrial and subsequently nuclear DNA
damage. The objective of the study was to determine the pathway of
apoptosis leading to mitochondrial DNA damage. We evaluated: 1) the
apoptosis factors in the semen of patients with male-factor infertility, and 2)
the association between semen quality and apoptosis in the presence of
oxidative stress.

Design: Prospective study at a male infertility clinic.
Materials/Methods: Semen specimens were obtained from 35 infertile

patients and 8 normal healthy donors. Following semen analysis, samples
with total sperm counts of 5 to 10� 106 sperm were processed for
extraction of total protein. 30 ug total protein was separated by SDS-
polyacrylamide gel electrophoresis. Cytochrome C, caspase 9 and caspase 3
level were quantified by western blot using corresponding antibodies and
detected on X-ray film. The amount of the expressed protein was quantified
using the IQmac v1.2. For each protein, the positive control was taken as
1.00. ROS level was measured in washed sperm suspensions by chemilu-
minescence assay.

Results: Infertile patients had significantly poor semen parameters com-
pared to donors (concentration, p� 0.001, motility p� 0.03, curvilinear
velocity p� 0.03, linearity p� 0.001, WHO sperm morphology p� 0.003,
and Kruger’s strict criteria p� 0.01) compared to donors. Significantly
higher levels of ROS (�106 counted photons per minute (cpm)) were seen

in patients [median and 25% and 75% interquartile range, 4.15 (0.26,
40.16)] compared to donors [0.06 (0.02, 0.29), p� 0.01]. Increased levels
of cytochrome C were seen in patients compared to donors [2.78 (2.21,
43.65) vs. 1.5 (1.25, 2.2) p� 0.01)], caspase 9 [2.52 (0.9, 4.28) vs. 0.56
(0.32, 1.02), p� 0.006], and caspase 3 [6 (4.85, 7.63) vs. 1.69 (1.66, 2.67),
p � 0.01)]. Semen parameters (motility, concentration, and morphology)
were negatively correlated with caspase 9 and 3 (p� 0.05). ROS was
positively related with cytochrome C (r� 0.43, p� 0.03), caspase 9 (r�
0.56, p� 0.001), and caspase 3 (0.65, p� 0.01).

Conclusions: Our study demonstrates the positive relationship between
increased sperm mitochondrial DNA damage as evident by higher oxidative
stress and apoptosis in patients with male-factor infertility. Antioxidants
aimed at reducing ROS production (during spermiogenesis, sperm storage/
transit in the genital tract, or infection) may play a role in decreasing
apoptosis and in turn improving the sperm quality.

Supported by: A grant from the Cleveland Clinic Foundation.

P-250

Lipid peroxidation and antioxidant activities in diabetic rat penile
tissue. H. Li, J. C. Dunbar, C. Dhabuwala. Wayne State Univ, Detroit, MI.

Objective: Recent studies have shown that oxidative stress is increased in
the diabetic state and increased production of ROS possibly is involved in
the development of diabetic erectile dysfunction. Reduced glutathione
(GSH) and glutathione peroxidase (GSH-Px) are cellular antioxidants. In
this study, The GSH, GSH-Px and lipid peroxidation were investigated in
diabetic rat penile tissue.

Design: Diabetes was induced in fasted animals with streptozotocin by
intraperitoneal injection. The colorimetric assay was used for determining
antioxidant activities.

Materials/Methods: Diabetes was induced in fasted animals (Male
Sprague-Dawley rats, 200–220 g) with streptozotocin (STZ) (50 mg/kg in
citrate buffer, pH 4.5) by intraperitoneal injection. The control group
received sterile citrate buffer only. The diabetic state was confirmed 48 hour
later after STZ injection by measuring of blood glucose exceeding 300
mg/dL. Rat penile tissue was removed at two months postinjection. Penile
tissue from diabetic rat and controls was washed and homogenized in
ice-cold metaphosphoric acid solution or Tris-HCl buffer. Homogenate then
was centrifuged at 3000 g 40°C for 10 minutes and the supernatant was
collected. GSH, GSH-Px and Malonaldehyde (MDA, an index of lipid
peroxidation) were determined by the colorimetric assay. Statistical analysis
was performed with the ANOVA followed by student t test.

Results: The activity of reduced Glutathione (GSH) and glutathione
peroxidase (GSH-Px) were significantly decreased in the penis of diabetic
rat compared with controls (p� 0.05), 7.2� 1.0 versus 13.1� 1.7 (GSH)
and 5.3� 0.8 versus 9.4� 1.6 (GSH-Px). For the assay of lipid peroxi-
dation, MDA was measured. The MDA level was significantly increased in
the penis from diabetic rat compared with controls, 48.9� 2.1 versus
31.2� 1.3 (p� 0.05).

Conclusions: Our results indicated that antioxidant defense system is
impaired in the penis of diabetic rats. Erectile dysfunction in the diabetic
state is at least in part due to impairment of the function of the antioxidant
defense and further enhancement of lipid peroxidation.

P-251

Detection of division non-disjunction of meiosis I and II in spermato-
genesis of men with idiopathic infertility. W. J. Huang, K. Chen, L. S.
Chang. National Yang-Ming Univ, Sch of Medicine, Taipei Veterans Gen
Hosp, Taipei, Taiwan.

Objective: Increased incidence of germ cell aneuploidy has been noted in
men with idiopathic infertility. By using 3-color (chromosome 18, X, Y)
fluorescence in situ hybridization (FISH), individual sex-chromosome an-
euploidy rate in mitotic and meiotic germ cells could be calculated. How-
ever, meiosis is a process of 2 consecutive cell divisions, which leads to the
formation of secondary spermatocytes (after first division) and spermatids
(after second division). It is not possible to analyze the non-disjunction rate
of the individual meiotic division based only on the FISH signals. The
secondary spermatocytes and the spermatids are both haploid cells and both
have haploid FISH signals.
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Design: Retrospective archival testicular tissue FISH study.
Materials/Methods: By using 3-color FISH and 4,6-diamidino-2-phe-

nylindole (DAPI II) counter-staining, the nuclear size of the testicular germ
cells and the FISH signals therein were scored respectively. Germ cells
harboring haploid signals were assigned into cells group undergone either
first or second meiosis divisions. The haploid nucleus larger than 7�m was
recorded as secondary spermatocytes. The smaller haploid cells were
grouped as spermatids (usually appeared in groups with uniform size). Thus,
the sex-chromosome aneuploid rate in the secondary spermatocytes or the
spermatids could be used to estimate the rate of non-disjunction in meiosis
I or II, respectively. Totally, 15 specimens (patients) were studied in this
analysis, including 5 with hypospermatogenesis (Hypo), 5 with spermatid
arrest (SA) and 5 control with normospermatogenesis (NL).

Results: The sex-chromosome aneuploid rates in the secondary spermato-
cytes were 31%, 22% and 23% (NL, Hypo and SA) (P� 0.05, Chi-square
goodness-of-fit test). The sex-chromosome aneuploid rates in the spermatids
were 2%, 4% and 3% (NL, Hypo and SA, respectively) (P 0.05). The
average cell number ratio of the spermatids to the secondary spermatocytes
in each case was 2.5 in NL, 0.2 in Hypo and 0.4 in SA groups (P� 0.001).

Conclusions: Men with idiopathic infertility have much less spermatids
produced in their testes. In these patients, the rate of division non-disjunc-
tion in meiosis was increased much more frequently in meiosis I, but it did
much less frequently in meiosis II. Therefore, discriminal performances are
evident between the two divisions of meiosis.

Supported by: Grant from Taipei Veterans General Hospital # 89-220.

P-252

Societal implications of herpes simplex virus (HSV) in semen donors.
J. M. Doss, D. J. Baker, A. Karow, J. A. Ribes. Univ of Kentucky,
Lexington, KY; Xytex Corp, Augusta, GA.

Objective: To determine seroprevalence and markers of infectivity for
HSV-1 and HSV-2 in semen donors and donor candidates.

Design: The study group consisted of 24 healthy semen donors and donor
candidates being evaluated at a national sperm bank. Following a compre-
hensive patient history interview, all subjects received a complete physical
examination and screen for sexually transmitted diseases (STDs). After
obtaining informed consent, donor sera were tested for type-specific anti-
bodies to HSV-1 and HSV-2 and semen specimens were cultured and PCR
amplified for HSV.

Materials/Methods: Semen and sera specimens collected at the sperm
bank were shipped to a university clinical microbiology laboratory in liquid
nitrogen vapors for the HSV testing. Specimens were allowed to thaw and
were thoroughly mixed prior to analysis. Culture and PCR for HSV were
performed on all donor and candidate semen specimens and all sera were
tested for antibodies to HSV-1 and HSV-2. Semen specimens were cultured
for HSV using a tube MRC-5 fibroblast cell line and read for cytopathic
effect until 21 days. DNA was extracted from the semen of all culture-
negative specimens using the MasterPure™ rapid desalting technique and
amplified with HSV-1 and HSV-2 specific primers using buffer L in the
FailSafe PCR system. Sera were tested by type specific EIA using the MRL
IgG Immunoblot test kit, permitting simultaneous assessment of serostatus
to both HSV-1 and HSV-2.

Results: Fourteen of the 24 (58.3%) specimens had antibodies to neither
HSV subtype, 6 of the 24 (25%) specimens had only HSV-1 type-specific
antibodies and 4 of the 24 specimens (16.7%) had type-specific antibodies
for both HSV-1 and HSV-2. None of the 24 (0%) specimens had only
HSV-2 type-specific antibodies. All semen specimens were negative by
both culture and Polymerase Chain Reaction for HSV.

Conclusions: Although 16.7% of the study group had type-specific anti-
bodies to both HSV-1 and HSV-2, and 25.0% had antibodies to HSV-1
only, none demonstrated actual semen infectivity by PCR or culture. Al-
though most cases of HSV-2 represent genital herpes, most cases of HSV-1
do not. Our preliminary data demonstrate that neither herpes virus was
detected in the semen of the donors suggesting that patient history, physical
examination and STD screening are sufficient in eliminating potentially
infectious individuals from the donor pool. However, HSV-1 and HSV-2
seropositivity should initiate discussion regarding symptoms of subclinical
HSV genitalis and all symptomatic donors should be cultured to eliminate
the risk of collecting HSV contaminated semen.

Supported by: Women’s Health Initiative of the Chandler Medical Center
Research Fund, the University of Kentucky, Lexington, KY 40536.

P-253

The role of Bcl-2 related genes in germ cell apoptosis of rat caused by
cocaine. H. Li, J. C. Dunbar, C. Dhabuwala. Wayne State Univ, Detroit,
MI.

Objective: We have previously shown that cocaine exposure leads to
significant apoptosis in rat testes. The molecular mechanism by which this
occurs remains uncertain. The Bcl-2 family members are important regula-
tors of apoptosis in the testes. As a further step toward understanding the
mechanism of cocaine induced testicular damage, we have studied the
expression of bcl-2, bcl-xl and bax gene in testes following chronic cocaine
exposure.

Design: The expression of Bcl-2 related gene were studied using RT-PCR
and Western blot in cocaine treated testes.

Materials/Methods: Thirty-day Cold male Sprague-Dawley rats were
given cocaine hydrochloride (15 mg/kg body weight) subcutaneously daily
for 90 days. Control animals received equal volumes of normal saline daily
for 90 days. Testes were removed at 15, 30 and 90 days of cocaine
administration. Total RNA were extracted from the testes and the expres-
sion of bcl-2, bcl-xl and bax were studied using RT-PCR. All PCR products
were verified by restriction enzyme analysis. Testes tissues were also
homogenized in a lysis buffer and western blotting was performed using
anti-bcl-2, bcl-xl and bax antibody.

Results: Semiquantitative RT-PCR was performed to evaluate the expres-
sion of bcl-2, bcl-xl and bax mRNA resulting from 15, 30 and 90 days of
cocaine exposure. Up-regulation of bax was evident at 15 days and persisted
up to 90 days following cocaine administration when compared with con-
trols. However, expression of bcl-2 was not changed throughout this time
course. There was no significant change in the expression of bcl-xl at 15
days following cocaine administration, however the expression of bcl-xl
was declined at 30 and 90 days following cocaine injection when compared
with controls. Western blot analysis using antibody confirmed the RNA
data. There was increased expression of bax protein in cocaine treated testes
compared with controls. Whereas, there was little or no change in the level
of bcl-2 protein when compared with controls. The decreased expression of
bcl-xl was evident at 30 and 90 days of cocaine exposure, but not at 15 days
of cocaine exposure.

Conclusions: Our results indicate that cocaine induced testicular germ
cell apoptosis in rats is at least in part due to induction of bax and
concomitant decline in bcl-xl expression. This suggests an important role
for the bcl-2 related gene in the regulation of cocaine induced germ cell
apoptosis and testicular damage.

P-254

Induction of precocious spermatogenesis in juvenile rhesus monkeys
with recombinant human FSH and testosterone. R. R. Yeoman, F. Pau,
A. Widmann-Browning, D. Hess, D. Wolf. Oregon Regional Primate
Research Ctr, Oregon Health Science Univ, Beaverton, OR.

Objective: To reduce generation time from 4-5 years to 1 yr in monkeys
of defined genotype by induction of precocious spermatogenesis enabling
ICSI with testicular sperm and timely propagation of valuable research
models.

Design: A prospective study in a primate model at a regional primate
research center.

Materials/Methods: Juvenile male rhesus monkeys, 1.4 and 1.5 yrs of age,
were implanted (day 0) with sterile silastic capsules containing testosterone
for 10 weeks to maintain adult levels of circulating testosterone (15-45
ng/ml). Subcutaneous administration of recombinant human FSH injections
(30 IU bid) began on day 7. Weekly serum samples were evaluated for
testosterone, estradiol and hFSH. The presence of anti-hFSH antibodies was
determined by binding of radio-labeled hFSH. Body weight and testicular
dimensions were also determined weekly. Testicular needle biopsies were
done during weeks 6-9 (anticipated time of spermatozoan appearance) while
hemi-orchidectomy was performed for histological analysis at the comple-
tion of hormone treatment.

Results: After 3 wks, testicular volume increased approximately 10 fold
in the two monkeys (12 ml and 8.5 ml, respectively), approaching adult
volumes by the end of the 10 week study. Seminiferous tubule diameters
increased to 93� 3.2 �m and 63� 2.4 �m, respectively, which were less
than reported adult levels of well over 100�m. Fresh and PAS stained tissue
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contained elongated spermatids and primary spermatocytes, respectively, at
8 wks but complete spermatogenesis at later times was not seen. Serum
testosterone levels were 24.4� 1.3 and 36.8� 1.4 ng/ml for the duration
of the study. hFSH levels between injections were 19.6� 2.4 mIU/ml
during the first 6 weeks. Anti-hFSH antibodies were first detected in one
male during the 7th week and continued to increase which correlated with
decreased measurable serum hFSH levels. The other animal displayed no
evidence of antibody formation. Estradiol levels were prepubertal through-
out.

Conclusions: The dramatic increase in testicular volume and spermato-
genic development to the early spermatid stage observed here suggests that
spermatogenesis in juvenile males can be rapidly stimulated. Thus, this
approach may potentially be utilized to reduce generation times for propa-
gation of valuable research animals with specific genetic traits. Stimulations
adding an LH component to assist in the completion of spermiogenesis are
ongoing.

Supported by: Iodinated hFSH donated by Diagnostic Products Corpo-
ration.

P-255

The role of apoptosis in infertile men with varicoceles: Is the FAS
system implicated? J. C. Lin, C. Dhabuwala, H. Li. Wayne State Univ,
Detroit, MI.

Objective: Varicoceles have been implicated as a cause of male infertil-
ity. The molecular mechanism by which varicoceles produce sperm dys-
function and infertility is still unknown. In this study, we investigated the
role of apoptosis and the expression of the apoptotic regulator Fas/Fas
ligand in infertile men with varicoceles.

Design: Fresh semen samples were collected from men with the diagnosis
of varicoceles and from normal pregnancy proven healthy males. Apoptosis
was studied by TUNEL assay and Expression of Fas and Fas-L was studied
using western blot.

Materials/Methods: Fresh semen samples were collected from men with
the diagnosis of varicoceles and from normal pregnancy proven healthy
males. Samples were collected by masturbation into a sterile plastic con-
tainer after 2–4 days of sexual abstinence. They were then allowed to
liquefy in an incubator at 37°C. Semen analysis was performed with the
following variables into consideration: volume of ejaculate (ml), sperm
concentration (� 106/ml), forward motility (%), morphology (%) and vi-
tality (%). Slides fixed in methanol were then used for in situ detection of
DNA strand breaks by the terminal deoxynucleotidyl transferase (TdT)-
mediated dUTP in situ nick end-labeling (TUNEL) method. The samples
were also centrifuged at 300 g for 7 minutes and sonicated in the lysis
buffer. Western blot was performed using the anti-Fas/Fas-L antibody. The
data was presented as a percentage of TUNEL positive staining cells from
a total number of sperm counted in cross sections.

Results: In varicocele patients, 29% of the sperm stained positive for
TUNEL labeling (29%� 6.8). In contrast, only 9% of the sperm from
control patients stained positive for TUNEL labeling (9%� 3.6). These
results are statistically significant (p� 0.05). The Western blot also showed
that the expression of Fas was upregulated in varicocele patients when
compared to the control group. Whereas, there was little or no change seen
in the expression of Fas ligand in both groups.

Conclusions: The experimental data presented here suggest that apoptosis
play an important role in the pathogenesis of sperm dysfunction and infer-
tility in varicocele patients. The data also suggests that the Fas system may
be a major player in the regulation of apoptosis in varicocele patients.

MENTAL HEALTH

P-256

Differences in health related quality of life between men and women
undergoing IVF treatment. I. Tur-Kaspa, Y. Maor, S. Meltzer, S. Segal.
Barzilai Medical Ctr, Ashkelon, Israel; Gertner Institute, Tel Hashomer,
Israel.

Objective: Infertility is a unique disease where both partners suffer from
the consequences of illness. We investigated whether men and women

undergoing IVF treatment differ in their health-related quality of life
(HRQL).

Design: Cross sectional study.
Materials/Methods: A trained student interviewed wives and husbands

separately before the beginning of an IVF cycle. The questionnaire included
sociodemographic details, information regarding the duration of infertility,
the number of IVF cycles the couples underwent, and the SF-36 assessing
HRQL. The SF-36 includes 8 domains: physical functioning, role physical,
bodily pain, general health perception, vitality, social functioning, role
emotional and mental health. Paired t tests were used to assess whether men
and women differed in their HRQL.

Results: 92 couples were interviewed. The mean age of men was 34.5
(SD 5.7) and of women 31.0 (SD 5.6). Duration of infertility was 4.8 years
(SD 3.5), and mean number of IVF cycles was 3.5 (SD 4.7). Statistically
significant differences between men and women were observed in the
following domains: bodily pain (87.7 vs. 77.7 respectively, P� 0.0011),
role emotional (81.75 vs. 73.0 respectively, P� 0.0051), and mental health
(71.73 vs. 65.45 respectively, P� 0.0025). In the other domains of the
SF-36 the difference between men and women did not reach statistical
significance. In particular, no difference was observed in the physical
functioning domain (95.2 vs. 93.8 respectively, P� 0.5101).

Conclusions: Women have reduced HRQL compared to their spouses.
This was particularly evident in the mental health domain. In the physical
functioning domain no difference was observed despite the fact that women
receive most of the medical intervention and are thus prone to physical side
effects related to treatment. Infertility specialists should be aware of the
mental consequences of IVF treatment such as depression and anxiety
particularly in women.

Supported by: The Israel National Institute for Health Policy and Health
Services Research.

P-257

Association between donor gamete use and choice of embryo donation
for final disposition of cryopreserved embryos. R. G. Brzyski, C. A.
Witz, C. A. Eddy, J. Pierce, P. A. Binkley, R. S. Schenken. UTHSCSA, San
Antonio, TX.

Objective: Transfers of cryopreserved embryos were responsible for over
2000 deliveries of one or more liveborn infants in 1998, or over 10% of the
live birth events from assisted reproductive technology (ART) in the United
States. However, the technology has generated a large inventory of cryo-
preserved embryos, and achieving a final disposition for the embryos (e.g.
transfer, disposal, or donation to research or for use by other infertile
couples) many times is difficult or impossible. To understand the potential
role of embryo donation in the management of cryopreserved embryo
inventories we examined the characteristics of patients who expressed an
interest in such a program.

Design: Cohort study of all ART patients with cryopreserved embryos in
a University based ART program.

Materials/Methods: The records of the embryo cryopreservation program
were reviewed and the clinical characteristics of patients who expressed an
interest in a new anonymous embryo donation program were collected and
compared to overall program data.

Results: Since January 1999 eleven patients have expressed an interest in
donating embryos. Three patients eventually chose to destroy the embryos,
one has made no decision regarding disposition, four have completed the
donation process and three are in the process of donation. Of the three
patients who chose to destroy their embryos, only one used donor gametes
(donor oocytes). All seven embryo donors had used donor gametes to
generate the donated embryos. Three patients used donor oocytes, one used
donor sperm and three used both donor oocytes and donor sperm. Five of the
seven donors (71%) had had at least one child through ART. Currently the
program stores embryos for 144 patients. The frozen embryo inventory
overall includes embryos from 55 patients (38% of the inventory) who
used donor oocytes, embryos from five patients (3% of the inventory)
who used donor sperm and embryos from six patients (4% of the
inventory) who used both donor oocytes and donor sperm. In fact, the
program has performed only seven cases of ART employing both donor
oocytes and donor sperm since January 1995.

Conclusions: Most patients expressing an interest in embryo donation
used donor gametes to produce their cryopreserved embryos. In our pro-
gram to date, embryo donation as a means of final disposition of cryopre-
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served embryos has been utilized exclusively by patients whose embryos
were generated through the use of donor gametes. The use of donor gametes
may identify a cohort of patients more likely to donate frozen embryos.
Whether these observations reflect a difference in attitudes toward the
embryos among donor gamete users or reflects demographic factors such as
age or treatment factors such as ART success rates in these individuals
needs to be determined in a larger study.

P-258

The infertility issue: Who says men don’t want to talk? L. D. Black,
J. D. Delgado, P. J. Turek. Univ of CA, San Francisco, San Francisco, CA;
Univ of CA Berkeley, Berkeley, CA.

Objective: To assess the level of interest in a facilitated peer support
group for men with infertility.

Design: During the month of February 2001, anonymous questionnaires
with an explanatory cover letter were administered to men accompanying
their partners to a fertility clinic, men presenting to a urology/male factor
infertility clinic, and via mass mailings to addresses obtained from a male
infertility clinic database.

Materials/Methods: The instrument was constructed as a series of mul-
tiple choice questions with an option to write in responses. Questionnaires
were designed to obtain information about: 1) male factor versus non-male
factor infertility diagnoses, 2) interest in a male factor infertility peer
support group, 3) at what point in the treatment process a support group
would be helpful, 4) reasons for disinterest, and 5) gender preference for
facilitator(s).

Results: A total of 97/277 (35%) questionnaires were returned. Of the
respondents, 84% identified themselves as having a diagnosis of male factor
infertility. In this cohort, 33% were interested (I) in a peer support group,
65% were not interested (NI), and 2% were uncertain. Of the interested
group (I � 33%): 78% believed a support group would be helpful during
treatment, 59% during the initial evaluation process, 41% after or between
treatment cycles, and 33% during pregnancy; 67% had no gender preference
for the facilitator, 22% preferred a male facilitator, 7% preferred both a male
and a female, and 4% preferred a female. Of the men who were not
interested in a peer support group (NI� 65%): 28% noted they were too
busy, 26% didn’t want to spend more time thinking about infertility, 15%
were not interested in talking about their feelings, and 11% were concerned
about confidentiality.

Conclusions: Contrary to assumptions about men’s unwillingness to share
their experiences, approximately 1 out of 3 men with male factor infertility
is interested in a facilitated peer support group. They reported the highest
level of interest during the initial evaluation and treatment process, and the
majority had no preference for the gender of the support group facilitator.

P-259

The impact of spirituality/religiosity on distress in infertile women.
A. D. Domar, B. Nielsen, J. Dusek, D. Paul, A. S. Penzias, D. Merari. Beth
Israel Deaconess Medical Ctr, Boston, MA; Boston IVF, Boston, MA.

Objective: The relationship between spirituality, religiosity, and the psy-
chological impact of infertility is unexplored. Research with other medical
populations indicates that individuals with strong religious beliefs experi-
ence less distress than do less religious patients. However, in the infertile
population, clinical anecdotes suggest that some religious patients may
interpret their infertility as a punishment from God and thus experience
increased levels of distress.

Design: Cross-sectional survey.
Materials/Methods: Expedited IRB approval was obtained for this study.

One hundred ninety five women waiting to have an appointment with an
infertility specialist completed a demographic questionnaire, the Beck De-
pression Inventory (BDI), the Fertility Problem Inventory (FPI) and the
Spirituality Well-Being Scale (SWBS).

Results: The mean age of the sample was 36.4 years (range 22–47). The
sample was primarily Christian (Catholic 53%, Protestant 18%), 65% re-
ported currently attending religious services, 79% reported that they pray or
meditate, 24% reported becoming more religious since experiencing infer-
tility, and 73% reported being a pessimist rather than an optimist. The mean
duration of infertility and infertility treatment was 31 and 18 months

respectively. There were significant correlations between self-report of
spirituality/religiosity and psychological distress. Subjects with higher
scores on the SWBS had lower scores on the FPI (P� 0.0001) and the BDI
(P � 0.0001).

Conclusions: In infertile women, an increased level of spiritual well-
being was significantly associated with less infertility distress and depres-
sive symptoms. The results of this study suggest that spirituality/religiosity
plays an important role in the psychological health of infertile women.

Supported by: The Mind/Body Center for Women’s Health, The Mind/
Body Medical Institute.

P-260

The effect of husbands’ and wives’ responses to infertility on marital
communication and adjustment. L. A. Pasch, C. Dunkel-Schetter, A.
Christensen. Univ of CA, San Francisco, San Francisco, CA; Univ of CA,
Los Angeles, Los Angeles, CA.

Objective: It has been shown that men and women respond differently to
the experience of infertility. These differences are often thought to cause
conflict within infertile couples. The purpose of this study was to test a
theoretical model that proposes that partners’ responses to infertility are
associated with the quality of marital communication about infertility, and
in turn, with the effect of infertility on the marriage as a whole.

Design: This study used a cross-sectional design involving 48 couples
who had presented for treatment at infertility specialists in Southern Cali-
fornia.

Materials/Methods: Couples took part in a home interview session in
which each partner provided questionnaire data, participated in an individ-
ual interview about their responses to infertility, and in a 15-minute com-
munication task with their partner. Response to infertility consisted of
participant ratings of the importance of having children, involvement in
treatment, desire for talking with partner about trying to have a baby, and
the effect of infertility on self-esteem. For the communication task, couples
were instructed to talk about an area of difficulty in their relationship related
to their fertility problem (e.g., deciding next steps in treatment). The
discussions were audiotaped and coded using the Couples Rating System.
The Negative Affect dimension was used, with high scores indicating
expression of hostility. Participants also completed a questionnaire of per-
ceived effects of infertility on the marriage as a whole. Statistical analyses
involved using paired t-tests to compare husbands’ and wives’ responses to
infertility, and hierarchical multiple regression to test the theoretical model.

Results: Having children was more important to wives than husbands
(p � .05), wives were more involved in the treatment process (p� .0001),
wanted to talk with their partner more about trying to have a baby (p�
.0001), and experienced a greater loss of self-esteem than their husbands
(p � .0001). Results of the test of the theoretical model showed that to the
extent that husbands saw having children as important, were involved in
trying to have a baby, or wanted to talk with their wives about trying to have
a baby, they exhibited less anger and hostility when discussing infertility
with their wives (rsq change� .15, .28, .10, respectively). More anger and
hostility was associated with wives perceiving a more negative effect of
infertility on the marriage (rsq� �.51, p � .0001). Wives’ responses to
infertility were unrelated to the quality of communication and to the effect
of infertility on the marriage. Differences between partners in response to
infertility were not associated with marital communication or adjustment,
after the effect of each partner’s individual response was controlled.

Conclusions: The results of this study confirm previously reported gender
differences in response to infertility. Furthermore, they support the proposed
model, suggesting that responses to infertility, particularly husbands’ re-
sponses, are associated with the quality of marital communication and with
the effect of infertility on the marriage as a whole. Increases in husbands’
interest, participation and involvement in infertility treatment may lead to
positive changes in marital communication about infertility, and to a more
positive effect of infertility on the marriage.

P-261

Towards a behavioral picture of infertility patients. K. Bevilacqua,
D. H. Barad. Albert Einstein Coll of Medicine, Brooklyn, NY; Albert
Einstein Coll of Medicine, Bronx, NY.
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Objective: The aim of this study was to identify psychological strengths
and weaknesses that converge within the psyche of the female infertility
patient. Because only a subset of infertile women ever seek treatment,
characteristics that made infertility patients unique were sought.

Design: Subjects completed a psychosocial questionnaire as well as
standardized psychological self-assessment instruments to quantify anxiety
and depression. The scores were analyzed by factor analysis, a statistical
approach that can be used to analyze interrelationships among a large
number of variables and to explain these variables in terms of their common
underlying dimensions (factors).

Materials/Methods: Two hundred sixty-nine female patients provided
demographic information and completed the Beck Anxiety Inventory, the
Center for Epidemiological Studies-Depression scale, the Spielberger State-
Trait Anxiety Inventory, the Marlowe-Crowne Social Desirability Scale,
and the Symptom Check List-90 at the time of their first appointment at a
metropolitan reproductive endocrinology unit. Additional medical informa-
tion was gathered through chart review.

Results: Analysis of the psychological measures revealed that anxiety and
depression were the most salient psychological symptoms, as expected.
When scales of somatization and psychoticism were included in the anal-
ysis, a solid psychological profile accounting for 33% of the variance
emerged. The factors of social desirability and age were independent from
the psychological measures and each accounted for another 13% of the
variance. Therefore, three independent factors: psychological profile, social
desirability and age account for 59% of the variance among infertility
patients with these assessment instruments. There were no significant dif-
ferences in psychological profile between patients who became pregnant
and those who did not.

Conclusions: Infertile patients may use some psychological mechanisms
as motivational tools to help them seek treatment. As measured by the
somatization and psychoticism scales on the SCL-90, a patient’s concerns
that her body is not functioning adequately and feeling alienated from others
appear to be important ideas for the woman seeking treatment. This study
demonstrates that the desire for children in these infertile patients is pri-
marily driven by internally motivated processes rather than socially moti-
vated or exogenous processes. Age did not increase or decrease levels of
psychological symptoms suggesting that anxiety about a ‘biological clock’
in older patients is not necessarily causing a woman to present for treatment.
These factors help illuminate why some women pursue treatment for infer-
tility and some do not.

Supported by: Albert Einstein College of Medicine.
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Donor insemination through sperm bank in single women, patients,
doctors and children: A psychological follow up. L. Baron, S. Lancuba.
Fundacion para la Invest Medico-Psicologica (IMPSI), Buenos Aires, Ar-
gentina.

Objective: 1. To perform a psych. follow-up in order to assess: (a) the
main emotional features single women went through. before, while, and
after undergoing D.I. through sperm bank; (b) the reasons for choosing this
type of motherhood; (c) their state of relationship throughout five years
before treatment; (d) the need for routine psych. support as well as the most
appropriate medical approach. 2. To perform a psych. follow-up in mothers
and children. 3. To analyze the medical team’s feelings towards the proce-
dure.

Design: Prospective.
Materials/Methods: The first 50 patients who entered the single woman/

sperm bank psych. follow-up of IMPSI foundation from March 1997 to June
2000. 2 were discouraged, 9 dropped out. 6 children born under this
program, 5 accepted the follow-up. 1. Medical data were collected from
medical records. 2. Semi-structured psych. interviews conducted by a spe-
cialized psychiatrist before, during, and after D.I. 3. Specially designed
questionnaires. 4. In cases resulting in pregnancy, interviews every 3
months. 5. Mother-child direct joint psych. interviews every 3 months after
delivery. Every 6 months from 1 yr. old on. 6. Anonymous questionnaires
for doctors.

Results: 1. Throughout 5 yrs. before treatment: 30% were divorced; 4%
were widows; 20% were involved with married men who wouldn’t divorce;
4% became involved with someone during the treatment; 36% separated
from a significant partner; 6% had no important relationships. 2. Reasons for
resorting to D.I. through sperm bank: 100% stated their biological clock as

being the main reason behind having chosen it as a method; 70% preferred
not to lie to occasional partners; 78% preferred not to force someone into
fatherhood; 48% feared diseases (trusted the sperm bank); 100% would
have preferred to conceive with a partner. 3. Fantasies about having a
partner in the future: 94% acknowledged these fantasies, wished for a
partner and a father for the child; 6% did not consider a partner imperative.
4. Secrecy vs. disclosure: 50 feared telling everybody their decision to go
under treatment; 27 told mothers/relatives; 38 told sisters; 45 told friends; 0
told co-workers; 2 told no one. 5. When treatment resulted in pregnancy:
First trimester: Fear of child reproaching absence of father. Concerns about
what they would tell others as pregnancy matures. Second trimester: Con-
cerns about financial problems once they have the baby. Worries about who
will help them take care of the baby. Third trimester: they began to wonder
how they would explain to the child how he or she was conceived. Fears of
being judged by society. At delivery: in this group patients all felt supported
by friends/family. Children’s follow-up: The 5 children went through the
expected evolutionary stages. Normal mother-child bond. Medical point of
view. Medical team’s feelings: equal degree of sympathy towards the
patient’s choice regardless of doctor’s gender. Questions about ethical/
social issues. Greater need for an opinion based on psych. reference as well
as interdisciplinary discussions before decision making than in other pro-
cedures. Uneasiness about disclosure.

Conclusions: Mothers and children included in this study presented a
normal evolution. Psych. support and a multidisciplinary approach were
vital to the well-being of everyone taking part in the procedure. Further
research is necessary.

Supported by: IMPSI.
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Use of Antagon� during ovulation induction for poor responder pa-
tients. J. L. Hudelson, B. Guth, W. L. Gentry, E. S. Critser. Advanced
Fertility Group, Indianapolis, IN; Clarian Health Partners, Indianapolis, IN.

Objective: To assess the efficacy of Antagon during ovulation induction
in a group of poor prognosis patients undergoing IVF-ET.

Design: Retrospective review of IVF procedures for patients utilizing
Microdose Lupron or Antagon protocols during ovulation induction.

Materials/Methods: Records of IVF procedures performed between Jan-
uary 1, 2000 and December 31, 2000 were retrospectively reviewed. Fifty-
one records utilizing Microdose Lupron or Antagon during ovulation in-
duction were selected. The Microdose Lupron protocol consisted of Lupron
(40 �g BID) beginning on cycle day 1, with gonadotropins beginning on
day 3. Antagon protocol was initiated with gonadotropins on cycle day 3,
with Antagon given when lead follicles were at least 16 mm in diameter.
Patients were typically enrolled in one of these protocols based upon
previous ovulation induction failure, IVF failure, maternal age, or increased
cycle day-3 FSH level. Number of oocytes recovered, fertilization rates,
number of embryos transferred and clinical outcome were reviewed. Clin-
ical outcome was analyzed with Chi Square.

Results: Twenty-two cycles utilized Microdose Lupron protocol with an
additional 29 cycles utilizing Antagon, with no difference (p.1) in clinical
outcome.

Treatment N Age

No.
previous
cycles

No.
oocytes

No. 2PN
(% Fert.)

No.
embryos

transferred

No.
IUP
(%)

Microdose
Lupron

22 36.7 2.45 7 4.3 (61%) 2.55 5 (23%)

Antagon 29 36.2 2.25 7 5.1 (72%) 2.66 12 (41%)

Conclusions: These preliminary data suggest that Antagon can be used
during ovulation induction in poor prognosis patients with acceptable clin-
ical outcomes. Larger sample size may be needed to determine a difference
in outcome.

P-264

Is Ganirelix acetate appropriate with low responder in vitro fertiliza-
tion (IVF) patients? M. Vietzke, K. N. Jobanputra, V. C. Karande. Ctr For
Human Reproduction, Hoffman Estates, IL.
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Objective: Previous strategies for improving outcome with the low re-
sponder population include, increasing daily ampules of gonadotropins,
decreasing dosage of gonadotropin-releasing hormone (GnRH) agonist. In
the study we have assessed pregnancy outcome of the low responder patient
using ganirelix acetate (Antagon; Organon, Inc., West Orange, NJ).

Design: Retrospective analysis of year 2000 data.
Materials/Methods: Gonadotropin stimulation was started on day 2 or 3

of cycle, with a daily administration of gonadotropins (�6 ampules/day).
Ganirelix acetate was routinely started on day 6 of stimulation or when lead
follicles reached 12 mm. HCG was administered when 2 lead follicles
measuring at least 18 mm were noted. The following criteria was used to
classify a low responder:�40 years of age, or peak estradiol (E2) at hCG
injection of �1000 pg/ml, or mildly diminished ovarian reserve, or�4
dominant follicles at time of hCG injection. Embryology and embryo
transfer procedures were followed per clinic routine.

Results: 39 cycles qualified for the study. Patient’s mean age was 39�
4.7 years. Etiology of infertility at time of cycle initiation was as follows:
17—diminished ovarian reserve, 7—ovarian dysfunction, 4—endometrio-
sis (various stages), 4—tubal disease, 4—other, and 3—unexplained in-
fertility. Mean number of ampules per cycle was 59� 13.5. The average
peak E2 at hCG was 1383� 855.5 pg/ml. The average day for hCG
administration was 10� 1.3 days. The mean number of mature oocyctes
retrieved was 6� 5.6. Five cycles were cancelled before retrieval due to
poor response to stimulation and 4 had no embryos to transfer. The number
of patients who had assisted zona hatching (AZH) was 23/30 (76.6%). A
total of 81 embryos transferred. 8 sacs were identified by trans vaginal
ultrasound (9.9% implantation rate). The mean number of embryos trans-
ferred was 2.7� per transfer. There were 6 clinical pregnancies out of 30
patients who had embryo transfer (pregnancy rate 20%). Of the pregnancies,
four were singleton, and two were twin. One of the twin pregnancies ended
with a spontaneous abortion. A dilatation and curettage was performed and
trisomy 20 was documented on pathology. The ongoing pregnancy rate was
16.7%. Only one patient had embryos cryopreserved. The frozen embryos
transfer of two embryos did not result into a pregnancy.

Conclusions: The results indicate a pregnancy rate consistent with other
currently used low responder protocols at our clinic (stop Lupron, no
Lupron, and micro-dose Lupron). A prospective and randomized study
comparing these protocol seems indicated.

P-265

Clinical scientific and ethical dilemmas in a prospective randomized
study to evaluate the efficacy of blastocyst transfer as a possible mo-
dality to reduce multiple gestation. G. A. Norbryhn, M. Feinman, J. R.
Nelson, D. Potter, J. Wilcox, J. Batzofin. Huntington Reproductive Ctr,
Pasadena, CA.

Objective: Blastocyst transfer has been considered a viable option in IVF
to reduce multiple gestations. The initial objective of the study was to
determine if differences in gonadotropins (menopausal vs recombinant)
could affect embryo quality and thereby play a role in blastocyst transfer.

Design: This was a prospective randomized study. Patients were random-
ized to receive either Pergonal or Gonal-F. Patient Selection: Patients
consisted of 19 females�35 y.o. with normal ovarian function as deter-
mined by basal FSH levels. Male partners must have viable sperm. ICSI was
allowed.

Materials/Methods: Study was approved by IRB. All patients signed
informed consents. All patients underwent pituitary down regulation and
were randomized to receive either Gonal-F or Pergonal. Starting dose was
225 IU with maximum dose of 450 IU. HCG was given when the lead
follicles had a mean diameter of�18 mm. Oocyte fertilization was per-
formed according to lab standards. Embryos were observed and graded at
24, 72-hour and day of blastocyst transfer. Observations: At 72 hours, many
of the embryos displayed signs of fragmentation and deterioration. This
raised the possibility of the patient not having embryos to transfer if growth
arrested. It was elected that in these cases, patients would be transferred and
withdrawn from the study.

Results: Pergonal Group: 5 patients underwent blastocyst transfer result-
ing in 4 pregnancies (80%), two with twin gestation (50%). One patient
experienced excessive follicular response. In order to avoid OHSS, embryos
were frozen at blastocyst stage. The patient later underwent a frozen
blastocyst transfer resulting in a twin gestation. Three patients with frag-
menting embryos withdrew from the study and had embryos transferred at

72 hours (4–6 cell). All three patients became pregnant (100%). No
multiple gestations were reported in this group. Gonal-F Group: Seven
patients underwent blastocyst transfer resulting in four pregnancies (57%),
three ongoing and one biochemical. No multiple gestations were noted in
this group. One patient was dropped from the study for poor response. Two
patients with poor quality embryos withdrew and underwent 72-hour trans-
fer (4–6 cell) which resulted in no pregnancies. As seen from the results,
many of the patients withdrawn from the study had transfers resulting in
pregnancy. No high order multiples were observed in either the blastocyst
or traditional transfers. A higher pregnancy rate was noted in the Pergonal
Withdrawal Group.

Conclusions: Although blastocyst transfer appears to reduce the number
of multiple gestations, it can be noted that salvaging “low quality” embryos
resulted in pregnancy without a significant increase in the number of
multiple gestations. This study is statistically limited due to patient with-
drawal and warrants further investigation.

Supported by: Medications were provided by Serono Laboratories.
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Fertile and developmental life of human and mouse sperm after immo-
bilization in PVP using a mouse ICSI model. T. T. Huang, K. Mizuno,
K. Hoshi. Univ of Hawaii Medical Sch, Honolulu, HI; Yamanashi Medical
Univ, Yamanashi, Japan.

Objective: The use of intracytoplasmic sperm injection (ICSI) in the
treatment of severe male factor infertility generally utilizes live sperm
which are immobilized just prior to injection. In some cases of freshly
obtained or post-thawed samples, only immotile sperm are available. There
are few systematic observation on the fertile or developmental life of
immotile sperm. Using a mouse ICSI system, the objective of this study was
to examine how increasing time intervals after sperm immobilization in PVP
affected egg activation and embryo development to the blastocyst stage.

Design: In vitro controlled trial.
Materials/Methods: Human sperm were obtained from semen samples of

volunteers. Swim-up sperm were prepared in HEPES-CZB media and added
to 10% polyvinylpyrrolidine (PVP). Using brief piezo pulses, individual
sperm were immobilized and either used immediately for ICSI (T� 0 hrs)
or maintained for intervals between 1 and 24 hours before injection into
freshly prepared superovulated B6D2F1 mouse eggs. Egg activation was
scored 6–8 hours later as the formation of two pronuclei. Epididymal
mouse sperm were suspended in 10% PVP and heads separated from tails
using a brief piezo pulse. At intervals from 1 to 24 hours after separation,
heads were injected into mouse eggs. Activation at 6–8 hours post-injection
as well as daily development to 120 hours was scored. The effect of storing
mouse sperm heads in a “nucleus isolation medium” (NIM) containing a
high potassium concentration was also evaluated after injection at similar
time intervals.

Results: For human sperm, increasing intervals up to 24 hrs had no
significant effect on their ability to activate mouse eggs (0 hrs� 94%; 24
hrs � 89%; p� 0.05). In mouse sperm experiments, a statistically signif-
icant effect on activation could be seen at 6 hrs, although activation occurs
in the majority of eggs even at 24 hours (0 hrs� 98%; 4 hrs� 92%; 6 hrs�
79% (p � 0.005); 24 hrs� 82%). Embryogenesis was more sensitive; a
negative effect on development to the blastocyst stage was detected just 1
hour after sperm immobilization, and this progressively worsened with time
(0 hrs� 75%; 1 hr� 39% (p� 0.005); 2 hrs� 37%; 3 hrs� 26%; 4 hrs�
8%; 6 hrs� 0%; 24 hrs� 0%). Mouse sperm head maintenance in NIM
offered some developmental protection over a 1–2 hour time interval only
(0 hrs� 78%; 1 hr� 72%; 2 hrs� 65%; 3 hrs� 31%; 4 hrs� 5%; 6 hrs�
3%; 24 hrs� 3%).

Conclusions: Egg activation factor (s) leading to pronucleus formation in
both human and mouse sperm are relatively stable over a 24 hour time
period after membrane disruption using piezo immobilization. However,
developmental damage occurs within 1-2 hours in the mouse system,
delayed by manipulating the potassium concentration. Clinically, this un-
derscores the limitations of using fertilization rates in assessing ICSI, and
suggests that using immotile sperm without evaluating membrane integrity
poses developmental risks. Finally, human sperm should be utilized for ICSI
as soon as possible after immobilization.

Supported by: Research was supported by the Pacific IVF Institute.
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Differential expression of the three different connexins in cumulus-
oocyte-complex at the different developmental stages. C. Shin, S. Yoon,
K. Oum, T. Yoon, K. Cha, K. Lee. Infertility Medical Ctr, CHA Gen Hosp,
Seoul, Korea.

Objective: Production of a mature oocyte is a complex process during
which oocyte and follicular cells maintain a close association. The present
study was conducted to investigate the involvement of various connexins in
oocyte-granulosa cell interactions during development of follicles and mei-
otic maturation of oocytes.

Design: Follicle isolation, COC isolation, RT-PCR, IVM, IVF.
Materials/Methods: Mouse: Follicles at different sizes (small: 200–400

�m; large: �450 �m) were mechanically isolated from PMSG-primed
mouse ovaries, and punctured to get cumulus-oocyte complex (COC).
Expression of various connexins (CX32, CX37, and CX43) was examined
by RT-PCR. Maturation and fertilization capacity of the COCs were measured.

Results: When the isolated mouse follicles were punctured, there were
three types of COCs as follows. Oocytes were released themselves (denude)
or with partially attached (partial) or tightly attached (intact) cumulus cells.
The ratio between denuded/partial oocytes and intact COC was 74% (SD/P)
and 26% (SI) in small follicles, while 41% (LD/P) and 59% (LI) in large
follicles, respectively. Maturation and fertilization rates of the released
oocytes were similar among SI, LD/P, LI groups, but those were always
lower in SD/P oocytes. When connexin expression was evaluated in the
mouse, 1) all groups of COCs (SI, LD/P, LI), except SD/P, showed the
similar expression pattern for CX32, CX37 and CX43, 2) COCs in SD/P
group had lower CX32, CX43 and higher CX37 expression compared to
those three groups of COCs, and 3) among three connexins, CX32 was
expressed at lower level compared to the other two connexins.

Conclusions: Results of the present study suggest that 1) different com-
bination of connexins may involve in different stages of follicular devel-
opment, 2) the different connection between cumulus cells and oocytes may
affect further developmental capacity of the oocytes, and 3) the absence of
CX32 and low expression of CX43 in SD/P oocytes may result in low
maturation and fertilization capacity of these oocytes.

Supported by: This work was supported by a grant (HMP-98-M-5-0054)
from the Good Health R & D Project, Ministry of Health & Welfare,
Republic of Korea.
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Does the installation of heated objective on inverted microscope im-
prove pregnancy outcome in patients who undergo intracytoplasmic
sperm injection? I. Khan, M. Urich, M. Shmoury, K. Ullah, J. Ayers, E.
Peterson. IVF Michigan, Rochester Hills, MI.

Objective: Previous studies have shown that cooling of human oocytes to
room temperature can cause irreversible disruption of the meiotic spindle
(Fertil Steril 54:102, 1990). This eventually leads to aneuploidy, which can
adversely effect embryonic or fetal development. This study was performed
in an effort to minimize spindle damage, due to low temperature, by
incorporating a heated device on the 40� objective during intracytoplasmic
sperm injection (ICSI) procedure.

Design: A retrospective analysis of fertilization, cleavage and pregnancy
rates in two groups of patients whose eggs had undergone ICSI on micro-
scopes mounted with heated or non-heated objectives.

Materials/Methods: Two identical Nikon inverted microscopes equipped
with Narishighe micromanipulators and heated stages were used for ICSI.
One microscope had regular 10�, 20� and 40� objectives. On the other
microscope the 40� objective was fitted with a heating device called
“Objective Heating System” (Bioptechs). Oocytes of 69 patients underwent
ICSI procedure, 33 with heated objective and 36 with non-heated objective.
All other physico-chemical parameters were identical in the two groups. P1
and Blastocyst medium with synthetic serum substitute (all Irvine Sci) were
used for culture in microdrops under oil. Triple gas incubators (Heraeus,
Germany) were used for all patients. Data were analyzed by chi-square test.

Results: Patients in both groups had similar age (33.9� 4.1 vs 33.4�
4.4). No significant difference was observed in either fertilization (p� 0.96)
or cleavage (p� 0.91) rates in these two groups. In the heated objective
group, though the pregnancy rate was not significantly different from
pregnancy rate in the non-heated group, more clinical pregnancies were
obtained indicating an approach towards significance level (p� 0.36).

Table 1. Influence of heated/non-heated objective, during ICSI, on fertili-
zation, cleavage and pregnancy rates.

Heated objective
Non-heated
objective

Cycles 34 36
Age 33.9 33.4
Ooc. injected 342 414
Fertilized 266 (78%) 326 (79%)
Cleaved (less frozen) 194 (91%) 240 (88%)
Pregnancies 21 (63%) 19 (53%)

Conclusions: Although our numbers are still small, the higher pregnancy
rate in the heated objective group (64% vs 53%) is an indication that use of
the heated objective on the inverted microscope has further improved the
equipment for ICSI. This is an ongoing study and data on the larger series
will be presented.

P-269

Fragmentation of the polar body at the time of ICSI does not predict
fertilization or early embryo developmental but may be associated with
improved pregnancy and implantation. K. F. Miller, C. E. Sinoway,
K. L. Fry, T. Falcone. The Cleveland Clinic Foundation, Cleveland, OH.

Objective: Multiple embryos are routinely transferred in order to increase
the likelihood of attaining a successful pregnancy. Any variable that allows
more accurate assessment of which embryos have the best implantation
potential is of clinical utility. The goal of this study was to determine if the
presence of polar body (PB) fragmentation at the time ICSI was predictive
of subsequent fertilization or development.

Design: Retrospective evaluation of the relationship between PB mor-
phology at the time of ICSI and subsequent embryo development.

Materials/Methods: Oocytes (n� 639) were denuded in preparation for
ICSI by hyaluronidase exposure and gentle aspiration in graduated pipets.
At the time of ICSI (�42 hr post HCG) the PB was examined and oocytes
classified as having either an intact or fragmented PB. Fertilization and
embryo development were determined for each type of oocyte. For analysis,
patients were grouped based on the percentage of their mature oocytes that
had an intact PB at the time of ICSI. Pregnancy and implantation were
determined after transfer of embryos selected solely on the basis of embryo
quality (cell number and fragmentation) without regard to previous PB
morphology. Data were analyzed either by analysis of variance or chi-
square.

Results: Outcome of ICSI did not differ between oocytes with different
PB morphology. Intact PB—322 injected—221 (69%) 2PN, 32 (10%) 1PN,
13 (4%) 3PN, 35 (11%) unfert, 21 (6) degen. Fragmented PB—184 inject-
ed—126 (68%) 2PN, 13 (7%) 1PN, 9 (5%) 3PN, 23 (13%) unfert, 13 (7)
degen. Development of embryos on day 3 was similar between groups (data
not shown). Results when patients were grouped by percentage of frag-
mented PB at the time of ICSI are shown in the table below.

Characteristics of patients classified by percentage of mature oocytes with
fragmented PB.

Percentage with a fragmented polar
body

P-value�20% 20–49% 50	%

Number 14 23 14
Age (years) 34.1� 4.7 32.4� 4.8 33.5� 4.8 NS
Total oocytes 10.6� 6.5 13.5� 6.3 12.0� 4.3 NS
Peak estradiol 1980� 1029 2188� 904 2067� 853 NS
Embryo/ET 2.8� 1.0 2.8� 0.6 3.2� 1.0 NS
Day 3-cell number 5.6� 1.3 6.2� 1.3 6.3� 0.9 NS
Day 3-fragments 14� 7 13� 8 14� 6 NS
Implanted (%) 3 (8) 14 (22) 10 (22) P� 0.05
Pregnant (%) 2 (14) 8 (35) 6 (43) P� 0.09

Conclusions: There were no detectable differences in fertilization or early
embryo development in association with a fragmented PB on a per oocyte
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basis. However, there was an association of fragmentation within a cohort
with increased pregnancy and implantation. Increased fragmentation of the
PB may reflect the length of time since PB extrusion, which may in turn be
responsible for the variation in developmental potential after ICSI.

Supported by: Section of Reproductive Endocrinology and Infertility.

P-270

The recovery of full-length DAZ mRNA from mature, ejaculated hu-
man spermatozoa. D. C. Sprague, P. G. Conley, M. L. Brown, A. R. Ficht,
T. J. Kuehl. Scott & White Clin and Texas A&M Univ System Health
Science Ctr Coll of Medicine, College Station, TX; Texas A&M Univ
System Health Science Ctr Coll of Medicine, College Station, TX; Scott &
White Clin, Temple, TX; Scott & White Clin and Texas A&M Univ System
Health Science Ctr Coll of Medicine, Temple, TX.

Objective: The Deleted in AZoospermia (DAZ) gene has been implicated
as important in spermatogenesis. Reduced fertility in human males has been
associated with spontaneous deletions of the portions of the Y-chromosome
including regions that contain the DAZ gene and/or other genes of the
AZFa, AZFb, AZFc, and AZFd (AZoospermia Factor) regions. Most cur-
rent molecular diagnostics focus on detecting microdeletions in the genomic
complement of DNA. We speculate that point mutations, like microdele-
tions, can frequently occur spontaneously in the DAZ gene located on the
human Y-chromosome and contribute to reduced spermatogenesis. Alter-
natively, transcripts of the chromosome 3 copy of the DAZ gene may
salvage spermatogenesis in the absence of non-expressed DAZ transcripts
from the Y locus. To test this hypothesis, we explored methods to extract
full-length DAZ mRNA transcripts from ejaculated sperm cells of individ-
ual males.

Design: Residues of sperm cells from semen analysis were processed
using various sperm separation methods, storage conditions for stabilizing
mRNA, and various methods of mRNA separation and purification away
from genomic DNA.

Materials/Methods: We extracted RNA from mature ejaculated, sperma-
tozoa separated from other cellular components of the ejaculate using a
swim-up technique. RNA was extracted with a method adapted from Chir-
gwin using guanidinium HCl and multiple precipitation steps in a single
container. Because the extraction of RNA without DNA contamination is
difficult, we designed primers for our PCR reaction that would not amplify
genomic DNA. RT-PCR was performed using MMLV reverse transcriptase
coupled with specific PCR primers to produce DAZ-specific transcripts. The
resulting cDNA was sized and sequenced.

Results: Ejaculated spermatozoa were found to contain two DAZ tran-
scripts. One was 1062 bp and 1200 bp and in agreement with the putative
Y-chromosome DAZ products while the other was 750 bp and displayed
sequence homology with the putative chromosome 3 DAZ product. Meth-
ods were replicated in 2 samples from 2 different male subjects without a
detectable micro-deletion in the coding sequence of Y-chromosome DAZ
locus.

Conclusions: These results confirm that messages from both sources of
DAZ transcripts can be found in ejaculated sperm cells from individual
men. The availability of this noninvasive method will allow further analyses
to identify types of mutations that are compatible with normal and reduced
levels of spermatogenesis as reflected by characteristics of semen analyses.

Supported by: The work supported by funding from the Scott, Sherwood
and Brindley Foundation and by the Mary Jane Noble Foundation.
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Uterine Fgl-2 expression in the Sprague-Dawley rat estrus cycle corre-
lates with peak estrogen levels. D. F. Rychlik, E. Chien, L. Thomas, D.
Wolff, M. Phillippe. Univ of Chicago, Chicago, IL.

Objective: Fgl-2, a novel tissue prothrombinase, activates the conversion
of prothrombin to thrombin independent of the coagulation cascade. Fgl-2
expression in the rat uterus is low at mid-gestation, when progesterone is
high and up-regulated at the end of gestation when estradiol levels are
peaking. To better understand the steroid hormone relationships to Fgl-2
expression, these studies sought to determine Fgl-2 expression during the
estrus cycle in the rat.

Design: Reverse transcriptase-polymerase chain reaction (RT-PCR) and

protein Western blot studies of Fgl-2 were performed using rat uterine tissue
obtained at the various stages of the estrus cycle.

Materials/Methods: Uterine tissues were obtained from spontaneously
cycling, adult female Sprague-Dawley rats. Total cellular RNA was isolated
using the acidic guanidinium thiocyanate-phenol-chloroform extraction
technique. After, DNase treatment, the RNA was utilized for RT-PCR
studies using primers for rat Fgl-2. Ethidium bromide stained DNA gels
allowed qualitative estimates of Fgl-2 expression at the mRNA level.
Proteins from crude homogenates of the uterine tissues were utilized for
Western blot analysis of Fgl-2 protein expression using rabbit polyclonal
antisera generated against a peptide fragment of rat Fgl-2.

Results: RT-PCR analysis demonstrated expression of Fgl-2 mRNA
during all phases of the estrus cycle. Western blot analysis demonstrated
that Fgl-2 protein levels underwent significant variation during the estrus
cycle: the protein was apparent on the day of proestrus, peaked on estrus,
and was undetectable on metestrus and diestrus.

Conclusions: These studies have demonstrated that Fgl-2 protein expres-
sion undergoes significant modulation during the estrus cycle in the
Sprague-Dawley rat. Fgl-2 protein is up-regulated during estrus, a time of
peak estrogen levels, and undetectable during metestrus and diestrus, peri-
ods of falling estrogen and increased progesterone in the rat. The regulation
of Fgl-2 expression in uterine tissues could occur through modulation of
translation and/or protein turnover. The biologic role for the upregulation of
Fgl-2, a tissue prothrombinase, in the uterus at the time of ovulation is yet
to be defined. We speculate that estrogen dependent uterine up-regulation of
Fgl-2 may have a role in embryo implantation.

Supported by: NIH/NICHD: HD01232 (EC) and HD28506 (MP).

P-272

Endocannabinoids: Discovery of a unique signaling system for regulat-
ing sperm function and fertilization. L. J. Burkman, H. Schuel, J. Lippes,
A. Makriyannis, A. Giuffrida, D. Piomelli. State Univ of New York at
Buffalo, Buffalo, NY; Univ of Connecticut, Storrs, CT; Univ of CA, Irvine,
Irvine, CA.

Objective: There is currently no known comprehensive regulatory system
which might explain such diverse events as inhibition of capacitation in
semen, and suppression of sperm motility within the oviductal isthmus, and
timed capacitation of sperm in the female reproductive tract. Arachido-
nylethanolamide (AEA), also known as anandamide, is an endogenous
ligand for cannabinoid (marijuana-like) receptors. We have previously
shown that AEA can block acrosome reactions (AR) and enhance sperm
motility in sea urchins. AEA is also produced in the rodent testis and uterus.
Is AEA present in human reproductive tract fluids? Does AEA or its analogs
alter sperm function in the human?

Design: Frozen human reproductive tract fluids were analyzed for AEA
and similar compounds. The effect of a potent synthetic AEA analog,
AM-356, was tested in three in vitro sperm function assays, using fresh
semen from research donors. THC, the active substance in marijuana, was
studied for acrosomal effects. AEA alone was also evaluated for its influ-
ence on hyperactivated motion.

Materials/Methods: Frozen samples of human seminal plasma, mid-cycle
oviductal fluid and follicular fluid from IVF were analyzed for AEA-like
compounds by HPLC/MS. The presence of a cannabinoid receptor on
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human sperm was studied via radioligand binding assays. In vitro capaci-
tation and analysis by CASA was used to assess human sperm motility and
hyperactivation (HA). The influence of AM-356 on sperm/egg binding was
followed using the Hemizona Assay. The incidence of completed AR, as
well as newly-described intermediate modifications over the acrosomal cap,
were determined by triple stain methods.

Results: AEA is present within the three human reproductive fluids:
seminal plasma (13.7 nM� 3), oviductal fluid (10.5 nM� 2), and follicular
fluid (3.7 nM� 1). Two other endocannabinoids, palmitylethanolamide and
oleylethanolamide are also present. Human sperm contain a putative can-
nabinoid receptor (KD 9.7 nM for the specific analog). AM-356 inhibits
(P � 0.01) alterations over the acrosomal cap (IC50� 6 picomolar),
without affecting the low rate of completed AR. THC (150 nM) likewise
suppresses acrosomal modifications. Treatment with 1 nM AM-356 inhibits
sperm/zona binding by 50% (P� 0.001), in theory by slowing capacitation.
AM-356 elicits biphasic effects on sperm HA motility: 2.5 nM will inhibit
HA while a lower concentration (0.25 nM) produces HA stimulation (P�
0.05). Preliminary data reveal that AEA can stimulate HA motility by
26-71%.

Conclusions: The presence of endocannabinoids in seminal plasma, ovi-
ductal and follicular fluids may imply sequential exposure of sperm to these
agents while moving from the male tract and up through the female
reproductive tract. A presumptive modulatory role for endocannabinoids
during sperm transport, capacitation and fertilization in vivo is suggested by
concentration-dependent inhibition and stimulation of HA motility as well
as the ability to inhibit acrosomal modifications and sperm preparation for
zona binding. Such data also support the conclusion that smoking marijuana
could impact these reproductive functions in the male and female.

Supported by: SUNY-Buffalo (LB); NIDA grants # DA-03801 & DA-
09158 (AM) and DA-12447 & DA-12431 (DP).

P-273

CD146 expression in human preimplantation blastocyst. H. Wang, Y.
Wen, S. Mooney, B. Behr, M. L. Polan. Stanford Univ Sch of Medicine,
Stanford, CA.

Objective: CD146, also known as Mel-CAM, MUC18, is a membrane
glycoprotein which functions as a Ca		-independent cell adhesion mole-
cule involved in heterophilic cell-cell interactions. CD146 contains the
characteristic V-V-C2-C2-C2 Ig-like domain structure, suggesting that
CD46 may be involved in the interactions between cells and the extracel-
lular matrix. Interestingly, CD146 has been detected in human intermediate
trophoblast cells, not in the syncytiotrophoblast and cytotrophoblast cell.
The origin and the function of the intermediate trophoblast cell is not clear.
Successful implantation and embryonic development depend on a series of
complex, co-ordinate interactions between maternal and embryonic tissue
that is facilitated by a unique cell population, the trophoblast cells. In
mammals, the trophoblast cell lineage is specified before implantation into
the uterus. The lineage appears at blastocyst stage as the trophoectoderm
cell. The polar trophoectoderm (the subset of the trophoectoderm that is in
direct contact with inner cell mass) maintains a proliferation capacity and
forms the extraembryonic ectoderm, the ectoplacental cone, and the sec-
ondary giant cells of the early conceptus. The rest of the trophectoderm
ceases to proliferate and becomes primary giant cells. Studies suggest that
stem cells exist in extraembryonic ectoderm that contribute descendants to
the ectoplacental cone and the polyploid giant cells. The goal of this
investigation is to determine whether CD146 is expressed in human preim-
plantation blastocysts.

Design: mRNA was extracted from single preimplantation blastocysts
and examined for CD146 gene expression using RT and two rounds of
nested PCR.

Materials/Methods: In-vitro fertilization programs, embryos which were
uni-pronucleate, tri-pronucleate, or excessively fragmented, and thus not
suitable for transfer, were examined.

Results: CD146 was expressed by all human preimplantation blastocysts
(25/25) examined. Respective 268-bp signals consistent with the expected
sizes of CD146 was demonstrated.

Conclusions: CD146 is expressed in preimplantation human embryos,
which indicated that CD146 may play an important role in the development
of trophoblast stem cells and promote human embryonic implantation. More
studies need to local CD146 in trophoblast stem cell.

Supported by: The Children’s Health Initiative Innovations Fund.

P-274

Single sperm testing demonstrates acrosomal loss after sperm tail
breaking. N. Katz, B. Bartoov, S. Segal. I. Tur-Kaspa, Barzilai Medical
Center/Ben-Gurion University; Faculty of Life Science, Bar-Ilan Univ,
Ashkelon, Israel; Faculty of Life Science, Bar-Ilan Univ, Ramat-Gan,
Ramat-Gan, Israel; IVF Unit, Dept of Ob/Gyn, Barzilai Medical Ctr, Ben-
Gurion Univ, Ashkelon, Israel, Ashkelon, Israel.

Objective: The mechanism by which sperm tail breaking before ICSI
improve fertilization rate is not clear. We studied the impact of tail breaking
on sperm acrosomal status.

Design: Basic research.
Materials/Methods: Evaluation of the single sperm was performed by two

methods: scanning electron microscopy (SEM) and Kruger staining. Scan-
ning electron microscopy method was modified for observation of small
number of treated spermatozoa. Number of experiments was done to ensure
efficient sperm remaining (around 70%) after preparation. 70 sperm cells
from five normozoospermic samples were studied by SEM. The sperm were
fixed 5, 15 and 30 minutes after immobilization. Unbroken sperm cells
served as control. 120 treated spermatozoa from eight normozoospermic
samples were placed into diamond marked circle on poly-L-lysine coated
slide and stained by standard Kruger method. Slides, prepared from appro-
priate samples for routine morphological analysis, served as control.

Results: Immobilized sperm demonstrated 68% of acrosome reaction
(partial and complete loss) 5–7 minutes after the tail insult (13 from 19),
89% in 15� 2 minutes (24 from 27) and 92% in 30� 2 minutes (22 from
24) following sperm immobilization. Totally, 84% of the sperm cells
observed by SEM were acrosomally reacted half an hour post sperm tail
insult versus 27% in control. The Kruger staining demonstrated an average
of 74% (53–93%) of acrosome loss after sperm insult versus 33% (17–42%)
in control.

Conclusions: Sperm immobilization by tail breaking prior ICSI leads to
partial or complete acrosomal loss during half an hour post insult. This
phenomenon may indicate some form of capacitation, which is still impor-
tant for successful ICSI outcome.

P-275

Suppressed ICSI blastocyst hatching in vitro compared with hatching
of blastocysts from conventional insemination. P. Morton, R. Porter, J.
Graham, M. Tucker, P. E. Browne, E. Widra. Georgia Reproductive Spe-
cialists, Atlanta, GA; Shady Grove Fertility Reproductive Science Ctr,
Rockville, MD.

Objective: Implantation of ICSI embryos has either been reported to be
lower than or similar to conventionally inseminated embryos. With ex-
tended in vitro culture to the blastocyst stage, observation of the behavior of
embryos hatching from the zona pellucida is possible, and this allows
comparison of hatching rates between different groups of embryos. We
wished to study whether ICSI embryos showed blastocyst formation and
hatching rates that differed in any way from conventionally inseminated
embryos.

Design: Retrospective observational review of embryonic development in
extended routine culture, taken from IVF laboratory records. All embryonic
culture was individualized to track daily growth, which is standard practice
in our laboratory.

Materials/Methods: Embryos not used for transfer or cryopreservation,
due to compromised morphology or lack of patient consent, were observed
for an extended period in routine culture, until development arrested as per
our standard disposal protocol. Embryos, regardless of their eventual fate,
were initially inseminated in HTF, and moved into individual droplets of
IVC-1 [In Vitro Care, San Diego, CA] for development day-1 through
day–3. Thereafter individually marked embryos were cultured in CCM
[Vitrolife, Göteborg, Sweden], and were moved to fresh medium every 48
hrs. No embryos continued to develop past day-9 in regular culture.

Results: There was no significant difference in the maternal ages of the
patients providing the 2 sets of embryos: 31.4 yrs (ICSI), and 33.8 yrs
(conventionally inseminated group—CONV). From 64 IVF cycles (25 ICSI
and 39 CONV) 489 blastocysts developed from 930 2PN embryos (overall
blastocyst formation� 52.2%), 191 ICSI and 298 CONV. Average number
of embryos in the ICSI group was 14, and in the CONV group it was 15
[NS]. Average number of blastocysts formed from ICSI was 7.5 (54%), and
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from the CONV group it was 7.7 (52%) [NS]. After transfer and cryopreser-
vation 301 blastocysts remained in culture. 51.7% of the CONV embryos
hatched in vitro (93/180), in contrast to 4.1% of the ICSI embryos (5/121)
[p � 0.001].

Conclusions: This study, albeit based on embryos not principally chosen
for transfer or freezing, suggests a marked inability of ICSI embryos to
hatch free from their zonae in vitro. Previous studies of the use of assisted
hatching (AH) to enhance implantation of ICSI embryos have not shown a
significant benefit, but this study would suggest otherwise. Possible mech-
anisms for this failure to hatch include entrapment of the blastocyst in the
ICSI hole, and loss of embryonic lysins and/or physical fluid expansion
through the ICSI hole. The first concept was not borne out by our obser-
vation of very few entrapped (partially hatched) blastocysts in the above
data. The second explanation remains the current favored hypothesis. In-
terestingly, blastocyst formation was comparable in both the ICSI and
CONV groups, contrary to the reported paternal influence on blastocyst
formation, which might have led to a reduction in blastocyst formation rate
in the ICSI group (mainly male factor cases). In our study it was not
formation, but hatching of ICSI blastocysts that seemed compromised.

P-277

Sphingosine-1-phosphate (S1P) may suppress follicular atresia in hu-
man ovarian cortex xenotransplanted into immunocompromised mice.
T. G. Hannam, L. Gotieb, R. F. Casper. Simon Lunenfield Research
Institute, Univ of Toronto, Toronto, ON, Canada.

Objective: Young women who receive radiotherapy or chemotherapy can
suffer irreversible ovarian damage leading to premature ovarian failure.
Ovarian tissue obtained prior to such treatment might provide a source of
oocytes for in vitro fertilization. However, a reasonable number of oocytes
must be matured from the harvested tissue. In an effort to facilitate follicular
development and oocyte maturation, our group and others have studied
xenotransplants of human ovarian cortex into congenitally immunocompro-
mised murine hosts. Success to date has been limited in part by the onset of
follicular atresia and oocyte apoptosis within the first 48 hours of tissue
engraftment, presumably before an adequate blood supply has been estab-
lished. The addition of S1P at supraphysiologic doses has been implicated
in the prevention of oocyte death in animal studies of radiation-induced
apoptosis. We wanted to evaluate the efficacy of S1P in preventing early-
onset follicular atresia and oocyte apoptosis in human ovarian cortex xeno-
transplanted into NOD-SCID (non obese diabetic severe combined immu-
nodeficient) mice.

Design: A 27 year old subject who was to undergo chemotherapy for
breast cancer was counseled regarding the risk of loss of ovarian function,
transplantation into an animal host for stimulation, and relevant ethical
issues prior to enrollment. Ovarian cortex was harvested, subdivided, and
the pieces transplanted into immunocompromised NOD-SCID mice with or
without the presence of S1P. At 21 days, the mice were sacrificed and
tissues evaluated histologically.

Materials/Methods: Ovarian tissue was surgically removed. The outer 4
mm of the ovarian cortex was immediately dissected into cubes of 1� 1 �
0.5 mm and divided randomly into 2 equal groups. Group A was placed in
a transfer medium with PBS and hFSH; group B was transferred in PBS,
hFSH, and S1P. Tissues were transplanted into male NOD-SCID mice.
There were 6 mice for each group; each mouse received 2 subcutanous
transplants. The mice hosting tissue from group B received further subcu-
taneous injections of S1P for 3 days following transplantation. All mice
received subcutaneous injections of FSH every second day for 21 days.

Results: A large variability in follicular number was observed between
fragments as can be expected from human ovarian cortex. Follicular sur-
vival in both groups was largely limited to primordial follicles at 21 days
post-implantation. The tissue exposed to S1P, however, demonstrated a
trend towards increased follicular survival. Data collection is ongoing as
more human tissue becomes available.

Conclusions: Preliminary data suggest the possibility that follicular sur-
vival from xenotransplanted human ovarian cortex may be enhanced by the
presence of S1P, providing a novel method to maximize the number of
oocytes growing in harvested ovarian tissue.

Supported by: Medical Research Council of Canada.

P-278

Distribution and developmental expression of the AQP7 and AQP8
water channels in rat testis and epididymis. G. Calamita, A. Mazzone, A.
Bizzoca, M. Svelto. Dept di Fisiologia Generale ed Ambientale, Universita`
degli Study di Bari, Bari, Italy; Dept di Farmacologia e Fisiologia Umana,
Universitàdegli Study di Bari, Bari, Italy.

Objective: Fluid homeostasis is a critical process in spermatogenesis and
sperm maturation and storage and multiple aquaporin transmembrane water
channels (AQPs) have been recognized in the male reproductive tract.
Nevertheless, the functional involvement of aquaporins in male reproduc-
tive physiology is poorly known. Recent recognition of AQP7 and AQP8,
two aquaporins found in rat testis, generated clues about their possible
functions in spermatogenesis and sperm maturation and in the protocols of
semen freezing. To investigate potential roles for AQP7 and AQP8 we (1)
established the distribution and (2) the developmental expression of these
aquaporins in rat testis and epididymis.

Design: The AQP7 and AQP8 distribution in rat male reproductive tract
was assessed by immunohistochemistry. For the ontogeny studies, the
specific expression of the AQP7 and AQP8 mRNA and protein in testes and
epididymes from rats with ages ranging from embryonic day 10 (E10)
through postnatal day 120 (	120) was measured by semi-quantitative
RT-PCR and immunoblotting analysis, respectively.

Materials/Methods: For immunohistochemistry, 10�m cryosections of
rat testis or epididymis were incubated with affinity purified anti-AQP7 or
AQP8 antibodies and staining was visualized with HRP-conjugated second-
ary antibodies. Rat AQP7 and AQP8 primers were used for semi-quantita-
tive RT-PCR. For immunoblotting, 17000� g crude membrane fractions
from rat testis or epididymis were immunoblotted with a 1:5000 dilution of
an anti-AQP7 or AQP8 immune serum.

Results: Immunohistochemical studies showed that AQP7 is localized
both intracellularly and over the plasma membrane of spermatids through-
out spermiogenesis by confirming previous observations (Suzuki-Toyota et
al., 1999). AQP7 immunostaining was also seen on the plasma membrane of
the cytoplasmic droplet and anterior tail domain of testicular and epididymal
spermatozoa. AQP8 labeling was found in the basal portion of Sertoli cell
and in the elongating spermatids where it appeared to increase with time
until the release of sperm in the lumen of the seminiferous tubule. By
RT-PCR, the AQP7 and AQP8 mRNAs were detected in testis starting on
days	45 and	15, respectively. By immunoblotting of testis membranes,
the AQP7 protein appeared at day	60 and reached its maximal expression
from day	75 when the adulthood is attained. AQP8 was detected starting
on day	15 coincident with the beginning of spermatogenesis while the
highest expression was reached at day	30 by persisting into adulthood.

Conclusions: (1) AQP7 and/or AQP8 may mediate the elimination of
cytoplasmic water by which spermatids differentiate into spermatozoa dur-
ing spermiogenesis. (2) AQP7 may be responsible for the high water
permeability characterizing the spermatozoon, a feature thought to be crit-
ical in sperm-egg fusion, and in the protocols of semen cryopreservation. (3)
AQP8 may mediate the secretion of water to form a fluid-filled tubular
lumen, a morphological event announcing the beginning of spermatogene-
sis, and be involved in the generation of seminiferous fluid which serves as
a vehicle for sperm transportation and contributes to sperm maturation.

Supported by: This project was supported by a EU-TMR network grant
and by the Italian ‘Ministero della Ricerca Scientifica e Tecnologica’
(MURST).

P-279

The ratio of X- and Y-bearing sperm cells in discordant offspring
gender families. K. Keyvanfar, D. A. Defanbaugh, K. L. Blauer, E. F.
Fugger. Genetics & IVF Institute, Fairfax, VA; Dept of Ob/Gyne, Medical
Coll of Virginia, Richmond, VA.

Objective: To determine whether the proportion of human X- and Y-
bearing sperm in semen differs from the expected 50/50 ratio in discordant
offspring gender families.

Design: Flow cytometric sperm separation (MicroSort�) is currently in a
clinical trial and is offered to couples for the purpose of family balancing
(sorting for less represented sex of children in family) or for patients who
are carriers of X-linked genetic disorders. The patient’s sperm sample is
tested with Fluorescent In-Situ Hybridization (FISH) using direct labeled
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DNA X and Y chromosome probes to analyze the ratio of X- and Y-bearing
sperm before and after MicroSort.

Materials/Methods: Sperm samples from 678 MicroSort patients have
been analyzed retrospectively for this study. Samples were washed and
processed to remove debris and non-motile sperm cells. Approximately
10,000 sperm were removed before and after sorting and labeled as pre-sort
and post-sort respectively for FISH analysis. The samples were treated with
double color X and Y alpha-satellite DNA probes specific for X and Y
chromosomes. A total of approximately 200 sperm cells with X or Y signal
were evaluated for each group.

Results: Four hundred ninety-nine couples requested a sort to increase the
chance of having a girl (XSort�). The average proportion of X-bearing and
Y-bearing sperm in the pre-sorted sample was 50.7� 3.2% (52,373/
103,221 sperm cells evaluated) and 49.3� 4.3% (50,866/103,221 sperm
cells evaluated) respectively. Forty-four of the 499 patients had�3 male
offspring and no female offspring and resulted in an average proportion of
X-bearing and Y-bearing sperm in the pre-sorted sample of 50.6%� 3.2
(4,604/9,106 sperm cells evaluated) and 49.4%� 3.2 (4,502/9,106 sperm
cells evaluated) respectively. One hundred seventy-nine couples requested a
sort to increase the chance of having a boy (YSort�). The average propor-
tion of X-bearing and Y-bearing sperm in the pre-sorted sample was 50.4�
2.9% (18,892/37,492 sperm cells evaluated) and 49.6� 2.9% (18,601/
37,492 sperm cells evaluated) respectively. Twenty-one of the 179 patients
had�3 female offspring and no male offspring and resulted in an average
proportion of X-bearing and Y-bearing sperm in the pre-sorted sample of
50.9%� 2.2 (2,220/4,364 sperm cells evaluated) and 49.1%� 2.2 (2,144/
4,364 sperm cells evaluated) respectively.

Conclusions: The ratio of X- and Y-bearing sperm in semen is approxi-
mately 50/50 for patients who have discordant offspring gender families.

P-281

Confocal measurements of mitochondrial activity during human pre-
implantation embryo development. M. G. Wilding, B. Dale. G. De
Placido, Ctr for Reproductive Biology, Naples, Italy; Policlinico ‘Federico
II’, Naples, Italy.

Objective: We have used ratiometric confocal microscopy in conjunction
with the membrane potential-sensitive fluorescent dye JC-1 to study the
activity of mitochondria in living human oocytes and preimplantation em-
bryos. Our aim is to test whether the activity of mitochondria in diverse
populations of oocytes differs, and to correlate differences in activity with
oocyte maturation, embryo development and the reproductive characteris-
tics of individual patients attending for in vitro fertilisation protocols.

Design: Confocal analysis of mitochondrial activity in human oocytes
and embryos donated for research.

Materials/Methods: Patients donated spare oocytes and embryos after
informed consent. Material was loaded with a final concentration of 0.5�m
dye for 30 minutes in embryo culture medium, prior to washing and transfer
into fresh medium for confocal microscopy. Images were taken on an
Olympus Fluoview confocal microscope and processed using the confocal
software or Adobe Photoshop.

Results: We analysed mitochondrial activity in a total of 22 fresh meta-
phase II oocytes obtained on the day of oocyte retrieval and 31 embryos
obtained after transfer into the patients uterus. In both fresh human oocytes
and preimplantation embryos, the mitochondrial membrane potential was
inversely related to maternal age. Interestingly, we noticed a positive
correlation between the rate of embryo development and mitochondrial
membrane potential in individual blastomeres. No significant differences
were observed when blastomere mitochondrial activity was plotted against
either sperm count or sperm motility.

Conclusions: We have shown that the inherent mitochondrial activity of
human oocytes and embryos decreases in relation to maternal age. Further-
more, the mitochondrial activity of human embryos is related to rate of
development. These data suggest that the inherent mitochondrial activity in
the human oocyte is related to maternal age and can determine the potential
of the oocyte to form a top quality embryo. The data underlies the obser-
vation that pregnancy rates are decreased in older couples through a de-
crease in the rate of development of embryos from these patients.

Supported by: Serono Pharma, Italy and Fondazione Nuovi Orizzonti,
Italy.

P-282

Accumulation of mitochondrial DNA deletion (�mtDNA4977) showing
tissue-specific and age-related variation. S. Lee, H. Jun, S. Cho, J. Park,
D. Choi, K. Cha. Dept of Obstetrics and Gynecology, Human Genetics Lab,
Infertility Medical Ctr, CHA Gen Hosp, Pochon CHA Univ, Seoul, South
Korea.

Objective: Controversial arguments exists on both the case for and
against the accumulation of mtDNA deletion in association with tissue and
age. The debate continues as to whether this mutation is a major contributor
to the phenotypic expression of ageing and common degenerative diseases
or simply a clinical insignificant epiphenomenon. The objective of this
study was to determine whether the accumulation of mtDNA deletion is
correlated with age-related and tissue-specific variation.

Design: A prospective study.
Materials/Methods: One hundred and fifty-seven tissues from blood,

ovary, uterine muscle, and abdominal muscle were obtained from patients
ranging in age from 31–60 years. After reviewing the clinical reports,
patients with mitochondrial disorder were excluded from this study. The
tissues were obtained at gynecological surgeries with the consent of the
patient. Total DNA isolated from blood, ovary, uterine muscle, and abdom-
inal muscle was amplified by two rounds of PCR using two pairs of primers
corresponding to positions 8225–8247 (sense), 13551–13574 (antisense) for
the area around deleted mtDNA and 8421–8440 (sense), 13520–13501
(antisense) for nested PCR product. A statistical analysis was performed by

2-test.

Results: Sixty-one percent of total cases harbored mtDNA deletion under
the conditions of the PCR used in this study. The results obtained are shown
below. We also tested inter-tissue variation by comparing the amounts of
the mtDNA ‘common deletion’ in each tissue. The comparison of the
proportions from ovary and uterine muscle revealed that they show a
statistically significant difference (p� 0.0067). But no statistical difference
was found between the other tissues.

Age distribution

Tissue 30–39 year 40–49 year 50–59 year Total

Lymphocyte 0/16 (0%) 0/23 (0%) 0/8 (0%) 0/47 (0%)
Ovary 10/11 (90.9%) 20/21 (95.2%) 7/7 (100%) 37/39 (94.9%)
U.M.† 7/11 (63.6%) 14/20 (70%) 4/4 (100%) 25/35 (71.4%)
A.M.‡ 7/9 (77.8%) 17/20 (85%) 7/7 (100%) 31/36 (86.1%)

†: Uterine muscle, ‡: Abdominal muscle.

Conclusions: This study confirms that absence of the mtDNA deletion in
rapidly dividing cells, such as leukocytes, is understandable if we accept
that such tissues may lose the defect by select pressure. On the other hand,
accumulation of mtDNA deletion was found in ovary, uterine muscle, and
abdominal muscle during the ageing process. There was also a tendency of
tissue-specific manner in ovary, uterine muscle, and abdominal muscle,
even though statistical differences were not significant. Although this
method is not quantitative and does not reflect the real number and propor-
tion of deletions, we could demonstrate increased rate of accumulation of
age-related mtDNA deletion in association with tissue-specific variation.
However, more extensive tissue analysis is required to clarify causal rela-
tionship between mtDNA mutations including mtDNA deletion and bio-
chemical or clinical defect.

P-284

Reduced ovulation rate and cytogenetic analysis following tyrosine
phosphatase inhibition in mouse oocytes. S. N. London, C. Hilliard, J. B.
Mailhes. Louisiana State Univ Health Science Ctr, Shreveport, LA.

Objective: To investigate the effects of sodium orthovanadate (NaV)-
induced tyrosine phosphatase inhibition on ovulation rate and aneuploidy
during mouse oocyte maturation (OM).

Design: A controlled NaV dose response cytogenetic study involving
ovulated mouse oocytes.

Materials/Methods: ICR female mice were superovulated with intraperi-
toneal injections of 10.0 IU PMSG and 5.0 IU hCG 48 hrs later. NaV was
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given immediately after hCG. Ovulated oocytes were collected and counted
16 hrs after hCG and processed for cytogenetic analysis. Based on prelim-
inary cell and animal toxicity data, NaV doses of 5, 15, and 25 mg/kg were
selected. Controls received the solvent distilled water. Chromosomes were
C-banded to distinguish between complete dyads (chromosomes) and those
separated into two chromatids. Data were analyzed by Chi-square and
Fisher’s Exact tests.

Results: NaV-induced tyrosine phosphatase inhibition led to a significant
reduction in the number of oocytes ovulated but did not increase the
frequencies of cytogenetic aberrations. The number of oocytes ovulated per
number of females for the control group (535/20, 26.8%) was significantly
(p � 0.01) greater than that in the 5 mg/kg NaV group (372/20, 18.6%), the
15 mg/kg NaV group (365/20, 18.3%), and the 25 mg/kg NaV group
(537/30, 17.9%). The frequencies of hypoploidy (n� 10–191⁄2), hyper-
ploidy (n � 201⁄2–291⁄2), premature centromere separation, premature an-
aphase, and single chromatids were neither significantly (p 0.05) different
between the controls and each of the NaV groups nor among the NaV
groups. Ovulated MI oocytes, diploid oocytes, and structural chromosome
aberrations were not found.

Conclusions: These in vivo oocyte data appear unique in the literature.
Although phosphatase and kinase activities are essential for oocyte matu-
ration, the tyrosine phosphatase inhibitor, NaV, did not alter the temporal
sequence of OM and increase the frequency of numerical or structural
chromosome aberrations. However, NaV-inhibition of tyrosine phosphatase
activity resulted in a significant decrease in the number of mouse ovulated
oocytes.

Supported by: Department of Obstetrics and Gynecology, Louisiana State
University Health Sciences Center, Shreveport, LA.

REPRODUCTIVE ENDOCRINOLOGY

P-286

Rosiglitazone improves endocrine and reproductive performance in
women with polycystic ovary syndrome (PCOS) who failed to respond
to metformin. M. F. Mitwally, E. M. Greenblatt, R. F. Casper. Samuel
Lunenfeld Research Institute, Mount Sinai Hosp, Reproductive Science
Div, Dept of Obstetrics and Gynecology, Univ of Toronto, Toronto, ON,
Canada.

Objective: Insulin resistance has a major role in the pathogenesis of
PCOS with potential benefits from insulin lowering agents such as met-
formin and sensitizing agents (glitazones). We studied the potential benefit
of rosiglitazone in PCOS women who failed to respond to metformin.

Design: Prospective observational study.
Materials/Methods: This is a preliminary report of a case series of 5

infertile PCOS women who had failed ovulation induction with clomiphene
citrate (CC) up to 150 mg and at least one failed cycle with letrozole (an
aromatase inhibitor that has been shown to be effective in ovulation induc-
tion). All had also failed to ovulate with a 6-month trial on metformin.
Rosiglitazone was given as 4 mg BID until confirmation of pregnancy.
Endocrine, and metabolic parameters were evaluated at baseline, after 3-6
months of metformin and one month of rosiglitazone treatment. Resumption
of follicular development was evaluated with cycle monitoring and ovula-
tion confirmed with luteal progesterone. After 1 documented spontaneous
ovulation, fertility therapy was individualized to include letrozole adminis-
tration (2.5 mg/day, days 3–7 of the menstrual cycle) and/or midcycle
administration of hCG. Liver enzymes were measured before and monthly
during rosiglitazone treatment.

Results: Spontaneous ovulation occurred in all patients during the first
month of rosiglitazone treatment. Augmentation of ovulation resulted in
pregnancy in two patients after 1 and 2 months. Significant improvement in
endocrine and metabolic parameters occurred after 1 month of rosiglitzone
treatment. There was no significant change in BMI during metformin or
rosiglitazone treatment or liver enzyme elevation.

Endocrine changes after metformin and rosiglitazone treatment.

Fasting
glucose

(G) mmol/l

Fasting
insulin

(l) pmol/l
G/I
ratio

Total tes-
tosterone
(nmol/l)

Free tes-
tosterone
(pmol/l)

Andro-
stenedione
(nmol/l)

DHEAS
(umol/l)

LH/
FSH

Before
treatment

4.9 (0.4) 175 (58) 31.3 (31) 2.5 (0.8) 10 (3.9) 9.95 (2.4) 5.3 (2.5) 3.2 (1.1)

After
metformin

4.6 (0.5) 139 (72) 50 (39) 2.1 (0.5) 11 (0.4) 8 (0.7) 5 (2.3) 3.6 (1.2)

After ros-
iglitazone

4.8 (0.5) 58 (25)* 100 (43)* 1.38 (0.2)* 6.95 (1.7) 6.8 (2) 4.3 (1.6)* 3.1 (0.8)

Values are expressed as mean� (SD). * � significant P value (�0.05).

Conclusions: Metformin is an oral hypoglycemic agent that in recent
years has demonstrated efficacy in ovulation induction and normalization of
endocrine and metabolic parameters in PCOS women resistant to standard
therapy. However, some women fail to respond to metformin. Glitazones
including troglitazone and rosiglitazone are true insulin sensitizers. Trogli-
tazone has been shown to improve endocrine and metabolic disturbances
and induce ovulation in some CC resistant women with PCOS. However,
hepatotoxicity has curtailed its use. Although rosiglitzone is believed to be
safer, no studies have been published regarding its use in PCOS women.
Although our series is small, the resumption of spontaneous ovulation and
achievement of pregnancy are encouraging and suggest a potential thera-
peutic role for rosiglitazone, even in metformin resistant women with
PCOS.

P-287

Evaluation of the effects of metformin on endocrinologic parameters of
polycystic ovary syndrome. M. R. Richardson, M. S. Canez, V. M. Rice.
Kansas Univ Medical Ctr, Kansas City, KS.

Objective: To examine screening tools for the assessment of women with
PCOS who might benefit from Metformin, and to assess the response to
therapy.

Design: One hundred ten women who presented to the reproductive
referral center at Kansas University for evaluation and therapy of polycystic
ovary syndrome (PCOS) and desirous of pregnancy were evaluated pro-
spectively.

Materials/Methods: Women with menstrual irregularity, and either clin-
ical or laboratory evidence of hyperandrogenemia were administered a 75 g
glucola for assessment of glucose and insulin at 0, 30, 60, and 120 minutes.
Levels of FSH, LH, and testosterone were assayed from baseline samples.
Women with baseline insulin levels�25 miu/mL or stimulated insulin
levels �100 miu/mL were offered Metformin 1500 mg. daily in divided
doses. Forty-eight patients were available for retesting after 2 months of
medication.

Results: There was a significant decrease in total levels for testosterone
(p � 0.04) after 2 months of therapy, but free testosterone levels remained
unchanged. LH levels decreased after therapy (p� 0.03) without a signif-
icant change in the LH:FSH ratio. The fasting insulin level was reduced
(p � 0.003) in the entire group evaluated. When patients were divided into
2 groups based on the presence of obesity, stimulated insulin at 30 minutes
decreased only in women with BMI that exceeded 27. Stimulated insulin
levels were unchanged at other time points in either group. A significant
reduction in weight was achieved in women with a BMI27 (from 39.4�
8.61 to 37.9� 8.5, p � 0.0006). In contrast, BMI after 2 months was
slightly increased in women with BMI� 27, but did not achieve statistical
significance. The glucose:insulin ratio increased most significantly in the
fasting state (5.28� 3.69 to 7.19� 5.22, p� 0.003), but increased also at
30 and 60 minutes (p� 0.02, p � 0.01) in women with a BMI27. No
significant change occurred in women with BMI� 27 after 2 months of
treatment. BMI was correlated negatively with fasting glucose:insulin ratio
before and after Metformin only in women with BMI27. However, no
correlation was found with testosterone or LH levels.

Conclusions: Conclusion: Metformin therapy resulted in significant
weight loss, and reductions in testosterone and LH levels in obese women
(BMI27) with PCOS. Insulin levels change most dramatically when as-
sessed in the fasting state regardless of weight. The fasting glucose:insulin
ratio can be useful for identification and follow-up in obese women with
PCOS treated with Metformin. It is unclear whether this parameter is useful
for screening in non-obese PCOS.
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P-288

Elevated vascular endothelial growth factor (VEGF) and active and
latent transforming growth factor-� (TGF-�) in the peritoneal fluid of
women with pelvic adhesions and with endometriosis. A. A. Felemban,
M. Chowdhury, T. Tulandi, A. Philip. McGill Univ and King Fahad
National Guard Hosp, Riyadh, QC, Saudi Arabia; McGill Univ, Montreal,
QC, Canada.

Objective: To evaluate TGF-b and VEGF concentrations in the peritoneal
fluid of women with pelvic adhesions and with endometriosis.

Design: Descriptive study.
Materials/Methods: Patients in a university teaching hospital. Reproduc-

tive age women undergoing laparoscopy for pelvic pain or infertility.
Aspiration of the peritoneal fluid during laparoscopy. Determination of the
concentrations of active TGF-b, latent TGF-b and VEGF in peritoneal fluid.

Results: The total (active and latent) TGF-b levels were significantly
higher in women with adhesions (201.6� 27.6 pM) and endometriosis
(196.8� 32.5 pM) compared to women without endometriosis and adhe-
sion (control group, 108.0� 14.4 pM). Similarly, VEGF levels were
significantly higher in women with pelvic adhesions (683.7� 81.4 pg/mL)
and endometriosis (346.5� 124.1 pg/mL) compared to the control group
(64.1 � 8.3 pg/mL). More interestingly, the concentrations of VEGF and
biologically active TGF-b in the adhesion group were higher than in the
endometriosis group.

Conclusions: The concentrations of TGF-b (both bioactive and latent) and
VEGF are elevated in the peritoneal fluid of women with pelvic adhesions
and with endometriosis. Also, bioactive TGF-b and VEGF levels in the
adhesion group are higher than in the endometriosis group. The enhanced
expression of VEGF and the increased expression and activation of TGF-b
in the peritoneal fluid of women with endometriosis or post-surgical adhe-
sions suggest that these growth factors play a role in the pathogenesis of
these conditions. Whether women with elevated peritoneal fluid concentra-
tions of active or latent TGF-b and VEGF are prone to develop adhesions
remains to be determined.

Supported by: McGill University.

P-289

Comparison of basal FSH and inhibin B serum levels as predictors of
ovarian response in a good prognosis group undergoing IVF ET. I. J.
de Zuñiga, R. Quintana, L. Auge`, C. Sueldo, G. Marconi, E. Young. Inst de
Ginecologı´a y Fertilidad (IFER), Capital Federal, Argentina.

Objective: To compare a series of parameters as predictors of ovarian
response in a group of good prognosis patients for a satisfactory ovarian
response based on age (�38 years old), normal ovulation and serum FSH
levels (�11.2 mIU/ml).

Design: Retrospective and comparative analysis.
Materials/Methods: A total of 58 consecutive patients meeting all the

previous criteria for good prognosis and undergoing controlled ovarian
hyperstimulation (COH) with luteal phase protocols using GnRH-agonists
and recombinant FSH had a day 3 serum Inhibin B by ELISA (Serotec, NC,
USA), in the same specimen on which FSH was measured, drawn in the
cycle on which the GnRHa was started in the luteal phase. A comparison of
age, serum FSH and serum Inhibin B was done based on the number of
oocytes retrieved.

Results: Those patients that�5 oocytes (Group A) retrieved at aspiration
(n � 18) had serum FSH day 3 (8.1� 1.9 mIU/ml) that was not different
than patients with�5 (n � 40) oocytes (Group B), serum FSH� 7.4� 2.7
mIU/ml (NS) The average age was 34.4� 3.2 years for Group A and 32�
3.1 years (NS) (Group B). Serum day 3 Inhibin B was significantly different
in patients with� 5 oocytes (67.1� 41.4 pg/ml), while when more than 5
oocytes were retrieved the level was 132.3� 98.5 pg/ml, p� 0.05.

Conclusions: In a group of good prognosis patients, young, normoovu-
latory and with normal day 3 serum FSH levels, serum day 3 Inhibin B
levels were significantly lower among patients with a poor ovarian response
while FSH levels were not different.

P-290

Screening for insulin resistance in polycystic ovary syndrome (PCOS):
is there a role for GH, SHBG, IGF-1 and IGFBP-1? R. P. Kauffman, V.

Baker, T. Gimpel, P. DiMarino, V. Castracane. Texas Tech Univ HSC at
Amarillo and the Women’s Health Research Institute of Amarillo, Amarillo,
TX.

Objective: Insulin resistance (IR) is common in obese women and women
with PCOS. Identification of IR is important as treatment with metformin
and other insulin sensitizing agents have been demonstrated to increase
ovulatory responsiveness, decrease the frequency of spontaneous abortion,
and diminish the incidence of metabolic diseases such as hyperlipidemia.
Fasting and postprandial insulin levels with glucose challenge (GTT) re-
main the gold standard in the diagnosis of IR, but we have found that the
fasting glucose/insulin ratio�4.5 has a 86% sensitivity and 83% specificity
and fasting insulin level�20 �IU/ml demonstrates a 90% sensitivity and
89% specificity for IR in PCOS patients living in the Texas Panhandle. We
assayed fasting serum samples for potential hormonal markers of IR in
fasting hyperandrogenemic PCOS patients.

Design: Retrospective review and analysis of hormonal levels.
Materials/Methods: Fasting serum from 51 women was assayed for

growth hormone (GH), sex hormone binding globulin (SHBG), insulin-like
growth factor 1 (IGF-1), and insulin-like growth factor binding protein 1
(IGFBP-1). Four groups of women were identified: Group 1 included
hyperandrogenemic women with PCOS and IR (IR	) (n � 19), Group 2
consisted of hyperandrogenemic PCOS women without IR (IR�) (n � 17),
Group 3 included obese non-cycling women without PCOS (n� 8), and
Group 4 was comprised of lean, cycling women (n� 7). Insulin, GH, and
SHBG were measured by sensitive chemiluminescent assays (Immulite
Diagnostics Products, Los Angeles, CA) and IGF-1 and IGFBP-1 by IRMA
(Diagnostic Systems Laboratories, Webster, TX). Normal values for serum
testosterone, glucose, and insulin have been previously determined by
multiple year analysis of non-obese, normally cycling women.

Results: The mean GH level in the PCOS IR	 group was 0.84� 0.50
ng/ml (mean� SE), lower than PCOS IR� women (1.02� 0.54 ng/ml)
(p � NSD). SHBG levels between Groups 1 and 2 were similar (27.29�
4.29 versus 28.35� 2.39 nmol/l respectively) and much lower than in
cycling women without hyperandrogenemia (44.29� 22.56 nmol/l). IGF-1
levels were similar between PCOS groups 1 and 2 (216.81� 33.99 and
282.83 � 27.21 ng/ml, respectively). IGFBP-1 levels were significantly
lower in group 1 (5.37� 0.92 ng/ml) than in group 2 (15.84� 3.46 ng/ml)
(p � .005).

Conclusions: Fasting IGFPB-1 levels are significantly lower in women
with PCOS with IR than in PCOS women without IR. An IGFPB-1 level�
7.7 ng/ml demonstrates a sensitivity of 84% for detection hyperandrogen-
emic IR	 PCOS patients, but the specificity is only 71%. Therefore, we
conclude that the fasting IGFBP-1 level is significantly lower in PCOS IR	
women than the PCOS IR� group, but low specificity limits its use as a
screen for IR. Measurements of GH, IGF-1, and SHBG demonstrated no
clinical utility between the two groups of PCOS patients. In our population,
the fasting insulin level and fasting glucose/insulin ratio remain the best
screening methods for PCOS with IR.

P-291

Gonadotropin treatment using the low-dose step-up protocol in patients
with clomiphene citrate (CC) resistant polycystic ovary syndrome
(PCOS): factors affecting outcome. H. Yarali, M. Basaran, N. Yigit, O.
Bukulmez, I. Bildirici. Hacettepe Univ, Faculty of Medicine, Ankara,
Turkey; Hacettepe Univ, Faculty of Medicine, Dept of OB/GYN, Ankara,
Turkey.

Objective: To analyze prognostic factors affecting outcome in CC resis-
tant PCOS patients undergoing gonadotropin treatment using the low-dose
step-up protocol.

Design: Retrospective, case-series report.
Materials/Methods: Sixty-one consecutive infertile women with CC re-

sistant PCOS underwent 134 cycles of urinary FSH (uFSH; Metrodin)
treatment using the low-dose step-up protocol. Anovulation was the sole
infertility factor in all couples. uFSH treatment was commenced at a dose of
75 IU/day on day 3–5 of a spontaneous or progesterone induced menses.
Monitorization was made by frequent serum estradiol measurements and
vaginal ultrasonography. The initial dose was maintained for up to 14 days
unless there is an ovarian response. If no ovarian response was noted after
14 days, the daily dose was increased by 37.5 IU. Any further increment
thereafter was made by 37.5 IU at weekly intervals to a maximum of 225
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IU/day. If a dominant follicle emerged, the dose of FSH was maintained.
Human chorionic gonadotropin (hCG) was administered when the diameter
of the leading follicle reached 17 mm. If there were more than four follicles
of 15 mm or greater in diameter, the cycle was canceled. Ovulation was
assessed by a serum progesterone level 7 days after hCG administration.
Student’s t-test, chi-square test, life-table analysis using Kaplan-Meier
estimates and log-rank test were employed for statistical analyses.

Results: Cycle cancellation, ovulation and monofollicular development
rates were 12.0%, 79.8% and 44.2%, respectively. The pregnancy rates per
cycle and ovulatory cycle were 17.2% and 25.3%, respectively. Cumulative
pregnancy rate was 64% after the fourth cycle. There were 6 (26%)
miscarriages and 4 (17%) multiple pregnancies. No case of ovarian hyper-
stimulation syndrome occurred. Pretreatment serum luteinizing hormone
(LH) and testosterone levels predicted neither the rate nor the outcome of
pregnancy. The only factor that influenced outcome significantly was body
mass index (BMI). The cumulative pregnancy rates after the first, second
and third cycles in patients with BMI 25 kg/m2 and�25 kg/m2 were 31%,
74%, 74% and 19%, 23%, 30%, respectively (p� 0.01).

Conclusions: Gonadotropin treatment using the low-dose step-up proto-
col is highly efficient to yield high ovulation and pregnancy rates minimiz-
ing the risk of multi follicular development. There seems little rational basis
for the concurrent use of gonadotropin releasing hormone analogs to sup-
press LH. BMI is the only significant factor affecting the outcome.

Supported by: Hacettepe University, School of Medicine.

P-292

Objective evidence of LH-dependence in women with profound LH and
FSH deficiency. T. Study 21008 Investigator Group, T. Serono Reproduc-
tive Health Clinical Development Group, G. Hemsey, F. O’Brien, L. O’Dea.
Serono, Inc, Norwell, MA.

Objective: Two prior studies have identified the dose-response relation-
ship of follicular development to recombinant hLH (r-hLH) administered to
women with profound LH and FSH deficiency and the presence of a critical
threshold of endogenous LH for this response. The present study is the third
in this series. The objectives were to confirm the validity of the LH
threshold identified previously and to further confirm the safety and efficacy
of recombinant hLH with concomitant r-hFSH for induction of follicular
development and ovulation in women with severe LH and FSH deficiency.

Design: Double-blind, randomized (2:1), placebo-controlled, multicenter,
international.

Materials/Methods: Premenopausal women, aged 18 to 39 years, desiring
fertility, with serum LH�1.2 IU/L, FSH�5 IU/L and E2�60 pg/mL were
recruited. Randomization was to placebo and 150 IU r-hFSH, or 75 IU
r-hLH and 150 IU r-hFSH. The primary efficacy endpoint was follicular
development, defined as: (i) at least one follicle�/� 17 mm; (ii) serum
estradiol (E2) level�/� 109 pg/mL (400 pmol/L) on the day of hCG; and
(iii) mid-luteal phase progesterone (P4) level�/� 7.9 ng/mL (25 nmol/L).
Patients cancelled for excessive follicular response or who became pregnant
were to be analyzed in the success group. Additional secondary efficacy
endpoints and safety assessments were also recorded and analyzed. Statis-
tical analysis was performed using SAS version 6.12 for Windows NT using
Fisher’s Exact test for the primary efficacy endpoint.

Results: 39 patients were enrolled and treated, 34 were evaluable for the
efficacy analysis, 39 for safety. 13 were randomized to placebo and r-hFSH,
and 26 to 75 IU r-hLH and r-hFSH. 38 patients completed the study, and 1
withdrew for an adverse event (skin rash). The median age of the 34
evaluable patients was 29.5 years; median BMI was 24.2 kg/m2. Patients
were Caucasian (79.4%), Hispanic (14.7%), or other races (5.9%). The
follicular development rate (66.7%) was statistically higher (p� 0.023) in
the 75 IU r-hLH evaluable group than in the placebo evaluable group
(20.0%). In the all-patient analysis, 65.4% in the r-hLH group and 15.4% in
the placebo group achieved follicular development (p� 0.006). The pro-
portion of patients achieving an E2 of�/� 109 pg/mL was significantly
greater in favor of r-hLH in the both evaluable and all-patient analyses
(66.7% vs 20.0%, p� 0.023 and .61.5% vs 15.4%, p� 0.008, respectively.
The proportion of patients achieving a mature follicle or luteal P4�/� 7.9
ng/mL was not statistically different between treatment groups. Adverse
events were experienced by 33.3% of patients in both treatment group, most
frequently abdominal pain, flatulence, nausea, headache, injection site re-
action, and ovarian cyst. Severe OHSS occurred in 1 placebo patient. 70.6%
of events in the placebo group and 44.4% in the r-hLH group were

considered possibly or probably related to study drug. There were no serious
adverse events reported.

Conclusions: These data confirm that women with profound LH and FSH
deficiency are LH dependent for induction of follicular development and
ovulation, and provide new, objective data on the need for, efficacy and
safety of r-hLH co-administered with r-hFSH in this population.

Supported by: This study was sponsored and conducted by Clinical
Development, Reproductive Health, Serono Inc.

P-293

Serum leptin and lipoprotein levels in women with PCOS. C. T. Erel, B.
Baysal, S. Kaleli, H. Isiloglu. Istanbul Univ, Cerrahpasa Sch of Medicine,
Istanbul, Turkey; Istanbul Univ, Istanbul Sch of Medicine, Istanbul, Turkey.

Objective: Leptin is a peptide hormone and produced by ob gene in
adipocytes. Its main function is to restore the energy metabolism. On the
other hand, cardiovascular risk due to altered serum lipoprotein levels and
insulin resistance is increased as a long-term result of PCOS. Therefore, in
this study we have investigated the relationship between serum leptin and
lipoprotein levels in women with PCOS.

Design: A university based, prospective study.
Materials/Methods: Forty-four women with PCOS as a study group and

31 normal cycling women as a control group, total 75 women were included
into this prospective study. Diagnosis of PCOS was established according to
the clinical, hormonal (elevated serum androgens and LH levels) and
ultrasonographic findings. Serum leptin levels were determined by double
anti-body RIA technique. Serum total cholesterol, triglyceride, HDL-C,
LDL-C, VLDL-C, fasting glucose and insulin levels were measured. One-
way ANOVA, Pearson correlation and multiple linear regression tests were
used for statistical analysis.

Results: Both groups (study vs control) were comparable in terms of age
(26.02� 3.20 vs 26.71� 3.55 years), serum fasting glucose (92.96� 18.19
vs 87.87� 9.91 mg/dl), insulin (16.72� 11.29 vs 11.81� 11.72 mIU/ml)
and leptin (19.90� 17.34 vs 15.76� 9.20 ng/ml) levels. BMI and serum
androgens and LH levels were higher among women with PCOS (Table 1).
Serum total cholesterol, VLDL-C and triglyceride levels were significantly
higher in the study group while HDL-C and LDL-C levels were comparable.
Pearson correlation and multiple linear regression tests showed a relation-
ship between serum leptin levels and BMI (r� 0.63, p� 0.01), serum total
testosterone levels (r� 0.31, p� 0.05), serum triglyceride levels (r� 0.54,
p � 0.01) and serum VLDL-C levels (r� 0.50, p� 0.01), respectively.

Table 1. Descriptive data of the study and control groups.

Data
Study

(n � 44)
Control

(n � 31)

BMI (kg/m2)* 25.95� 6.49 21.37� 2.56
LH (mIU/ml)** 10.19 � 9.10 4.41� 1.81
E2 (pg/ml)** 72.06� 37.94 44.38� 27.67
A (ng/ml)* 4.22� 2.20 2.53� 1.04
TT (ng/ml)* 83.09� 50.87 35.84� 12.30
Cholesterol (mg/dl)**** 183.27� 28.85 170.03� 22.82
HDL-C (mg/dl) 50.30� 11.48 53.38� 10.03
LDL-C (mg/dl) 109.68� 25.54 99.87� 15.72
VLDL-C (mg/dl)*** 23.55 � 12.77 16.74� 6.14
Triglyceride (mg/dl)**** 114.25� 62.68 84.61� 30.51

Note: Values are means and SD * p� 0.000, ** p � 0.001, *** p � 0.01,
**** p � 0.05.

Conclusions: Although serum leptin levels are not different in women
with PCOS from the normal controls, there is a relationship between serum
leptin levels and lipoprotein levels in women with PCOS.

P-294

The different phenotypes of the polycystic ovary syndrome (PCOS).
E. S. Knochenhauer, L. A. Sanchez, R. Azziz. Univ of Alabama at Bir-
mingham, Birmingham, AL.
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Objective: To determine the prevalence and features of three different
phenotypes of PCOS in a population of over 500 women with the disorder;
hypothesizing that the three phenotypes are manifestations of the same
disorder, and do not suggest distinct and different etiologies.

Design: A prospective descriptive study.
Materials/Methods: All patients presenting for evaluation of symptoms

potentially related to androgen excess between 10/87 and 10/00 were
evaluated and the data recorded prospectively and maintained in a comput-
erized database (Alpha Four v. 6.0, Alpha Software Corp.). For this study,
the following parameters were analyzed: age at presentation, body mass
index (BMI), waist to hip ratio (WHR), modified Ferriman-Gallwey hirsut-
ism (F-G) score; serum levels of total testosterone (T), free T, and DHEAS;
and fasting plasma glucose (GLUC) and serum insulin (INS). The upper
limit for total T, free T, and DHEAS were 2.94 nmol/L, 0.026 nmol/L and,
6.64�mol/L, respectively, as previously reported (J Clin Endocrinol Metab
1998;83:3078–82). Hirsutism was defined as an F-G score�6. Patients
with PCOS were diagnosed by the presence of ovulatory dysfunction with
hirsutism and/or elevated androgen levels, after exclusion of the above
disorders. For analysis, patients with PCOS were subdivided into three
phenotypes: i) hirsutism	 hyperandrogenemia (HA)	 oligo-ovulation
(Hir 	 Ha-PCOS); ii) hirsutism	 oligo-ovulation (Hir-PCOS), but with
normal androgen levels; and iii) hyperandrogenemia	 oligo-ovulation
(Ha-PCOS), without hirsutism.

Results: From a total of 1163 consecutive patients seen complaining of
potential androgen excess symptoms, PCOs was diagnosed in 611. Ex-
cluded were 179 who were receiving hormonal therapy at the time of their
evaluation; 133 with incomplete data; 91 patients without clinical evidence
of androgen excess; 44 with either androgen-secreting neoplasms, adrenal
hyperplasia, or the hyperandrogenic-acanthosis nigricans syndrome; and
115 hirsute patients without oligo-ovulation. Among the 611 patients with
PCOS, 324 (53%), 167 (27%) and 120 (20%) had the Hir	 Ha-PCOS,
Ha-PCOS, and Hir-PCOS phenotypes, resp. The phenotypes did not differ
in mean BMI, WHR, fasting INS, or the GLUC/INS ratio. Patients with
Hir-PCOS were slightly older than women with Ha-PCOS and Hir	Ha-
PCOS (30.4� 57.9 yrs. vs. 26.9� 52.0 yrs. and 26.3� 46.8 yrs., resp., p�
0.0001).

Conclusions: Among this large consecutive population of untreated
PCOS patients 53% had the complete phenotype, with demonstrable hir-
sutism and hyperandrogenemia. Hyperandrogenemia, without significant
hirsutism was observed in 27%, and hirsutism, without elevated androgen
levels in the remaining 20%. Overall, there appeared to be little difference
between the phenotypes in regards to BMI, WHR, and measures of insulin
action, with minimal differences in age. This data suggest that the three
phenotypes are manifestations of the same disorder, and do not suggest that
each has a distinct and different etiology.

Supported by: In part, by NIH grant RO1-HD-29364 (to R.A.).

P-295

Elevated day 10 FSH is predictive of pregnancy loss in patients under-
going IVF. G. S. Ghazeeri, A. Chuang, L. J. Barker, R. W. Ke, W. H.
Kutteh. Univ of Tennessee, Memphis, TN.

Objective: Diminished ovarian reserve has been expressed as the decrease
in number and/or quality of oocytes, which is reflected in either infertility,
or poor pregnancy outcome after assisted reproduction (ART). Accurate
assessment of ovarian reserve in ART is difficult but critical to predict
prognosis in ART. Clomiphene citrate challenge test (CCCT) is one of the
more popular and widely accepted methods to assess ovarian reserve. We
elected to assess the usefulness of abnormal day 10 FSH as part of abnormal
CCCT in predicting pregnancy outcome and risk of pregnancy loss as
compared to normal CCCT in patients undergoing in vitro fertilization
(IVF).

Design: In this retrospective chart review study, pregnancy outcome was
evaluated in 97 consecutive patients undergoing IVF.

Materials/Methods: All patients underwent ovarian reserve assessment
with clomiphene citrate challenge test. Clomiphene citrate was given at a
dose of 100 mg day 5–9 of the cycle and serum FSH was evaluated on days
3 and 10. A value�10 mIU/ml was considered as abnormal. Group I (62
subjects) included patients with normal CCCT. Group II (24 subjects)
included patients with abnormal day 10 FSH only. Group III (11 subjects)
included patients with abnormal day 3 FSH. Outcome measures evaluated

were pregnancy rate and pregnancy loss rate. A pregnancy loss was con-
sidered as absent fetal heart rate on U/S performed at 7 weeks of gestation.

Results: There was a highly significant difference in the pregnancy loss
rate between Group I and Group II. Nine of 34 (26.4%) patients in Group
I compared to 18 of 20 (90%) patients experienced a pregnancy loss after
IVF (Fisher’s exact test p value� 0.007). Overall pregnancy rates in the
two groups were not statistically significant (Group I: 54.8% vs Group II:
41.6%, Fisher’s exact test p value� 0.3). In Group III, 7 of 11 (63.6%)
patients were cancelled, one had a live birth and one had a spontaneous loss.
There was no statistically significant difference between groups I and II as
far as age, causes of infertility or smoking history.

Conclusions: A high day 10 FSH, independent of age, is associated with
an increased risk of pregnancy loss. Patients with an abnormal CCCT had
a decreased prognosis for a successful pregnancy as well as a high cancel-
lation rate.

Supported by: University of Tennessee.

P-296

Insulin resistance in women with polycystic ovary syndrome contrib-
uted to cardiovascular disease risk factors independent of obesity.
A. A. Rouzi, M. M. Ardawi. King Abdulaziz Univ, Jeddah, Saudi Arabia.

Objective: To study the role of insulin resistance independent of body
mass index (BMI) in contributing to the cardiovascular disease risk (CVDR)
factors among women with polycystic ovary syndrome (PCOS).

Design: Prospective cohort study.
Materials/Methods: All women presenting with infertility to King Abdu-

laziz University Hospital, Jeddah, Saudi Arabia were interviewed, had
physical examination, and a standard infertility work-up to study the role of
insulin resistance and CVDR factors in our population. Women diagnosed
with having PCOS from clinical, biochemical, and ultrasonographic criteria
were requested to have a 75 gram oral glucose tolerance test. Insulin,
glucose, total cholesterol, triglycerides, LDL- and HDL-cholesterol levels
were measured in the fasting state. This preliminary report compares 39
women with PCOS to 39 healthy women matched for age and ethnicity.
CVDR factors score was calculated for each woman including: waist
circumference, total cholesterol, HDL-cholesterol, systolic and diastolic
blood pressure measurements, and the presence of diabetes mellitus.

Results: The age of the women with PCOS (mean� SD) was 27.5� 5.6
years. Women with PCOS who were hyperinsulinemic (n� 15; insulin
levels were 159� 55 pmol/L) exhibited higher CVDR factors (composite
score 2.8� 1.26) than their normoinsulinemic (n� 24; insulin levels were
51.7 � 20.3 pmol/L) counterparts, who in turn exhibited more CVDR
factors (composite score 1.08� 1.18) than the corresponding healthy
controls (insulin levels were 52.5� 16.1 pmol/L with composite score
0.64� 0.78), respectively (P value� 0.005). Women with PCOS exhibited
significantly abnormal lipid profile: increases in the levels of total choles-
terol, LDL-cholesterol, triglycerides, and decreases in HDL-cholesterol,
respectively, as compared to corresponding control group. In addition,
women with PCOS exhibiting variable BMI showed greater insulin resis-
tance suggesting that PCOS itself together with BMI contributed to the
observed insulin resistance.

Conclusions: Even after BMI is taken into consideration hyperinsulin-
emia contributed significantly to the presence of high CVDR factors among
women with PCOS. The mechanism to explain this relationship needs
further studies.

P-297

Fas and ceramide inhibition of the phosphatidylinositol-3-kinase
(PI3K) cell survival pathway in human granulosa luteal cells (hGLC).
T. I. Nakad, J. K. Pru, I. R. Hendry, J. S. Davis, B. R. Rueda. Vincent Ctr
for Reproductive Biology, MA Gen Hosp, Harvard Medical Sch, Boston,
MA; Veterans Affairs Medical Ctr, Wichita, KS; The Women’s Research
Institute, Univ of Kansas, Sch of Medicine-Wichita, Wichita, KS.

Objective: The PI3K signaling pathway is critical for the survival of
follicular and luteal cells of the ovary. Binding of Fas ligand to its receptor
results in increased levels of the second messenger ceramide and apoptosis.
Our objective was to determine if the Fas activating antibody (C11) or a
ceramide analogue (C2) disrupted the IGF-I activated PI3K cell survival
pathway in hGLC.
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Design: hGLC were cultured and treated in the presence or absence of
IGF-I with Fas activating antibody (30 and 60 min) or C2 ceramide (60
min). The activity of PI3K was indirectly assessed by comparing the levels
of Akt with phosphorylated Akt (PAkt) and phosphorylated forkhead tran-
scription factor (PFKHRL1), by Western blot analysis.

Materials/Methods: hGLC were obtained from follicular aspirates of
patients undergoing in vitro fertilization and plated in 6 well culture plates
(500,000 cells/well) in DMEM-F12 containing 0.25 mM pyruvic acid, 1
�g/ml insulin, 100 IU/ml penicillin, 100 mg/ml streptomycin, 1.3�g/ml
amphotericin B, and 10% fetal bovine serum (FBS). The cells were cultured
for 48 hours at which time the medium was changed to DMEM-F12 with
2% FBS. The cultures were maintained for an additional 24 hours at which
time the medium was replaced and the cultures allowed to equilibrate for 3
hours. The hGLC cultures were treated in the absence or presence of IGF-I
(10 ng/ml) with or without a ceramide analogue (50�M) or Fas activating
antibody (100 ng/ml). Treatments were terminated by the addition of ice
cold lysis buffer. The cells were harvested and the protein content was
determined. The proteins were subjected to polyacrylamide gel electro-
phoresis, and transferred to either nitrocellulose or PVDF membranes. The
membranes were then probed with antibodies against Akt, PAkt, or
PFKHRL1.

Results: Western blot analysis revealed that the levels of Akt were
unchanged, whereas the levels of PAkt and PFKHRL1 were increased (P�
0.05) in response to treatment with IGF-I. The IGF-I mediated increments
in PAkt and PFKHRL1 were abrogated (P� 0.05) by cotreatment with
ceramide or Fas activating antibody at 60 min.

Conclusions: Activation of the Fas pathway or addition of cell permeable
ceramide can disrupt the phosphatidylinositol-3-kinase cell survival signal-
ing pathway in hGLC. These results suggest that activation of the Fas
pathway can result in inhibiting cell survival pathways in addition to its
known effect of activating cell death.

Supported by: The Vincent Center For Reproductive Biology (BRR) and
HD 38813 (JSD).

P-298

Modulation of the expression of tissue plasminogen activator and its
inhibitor by hypoxia in human peritoneal and adhesion fibroblasts.
G. M. Saed, M. P. Diamond. Dept of Obstetrics and Gynecology, Wayne
State Univ, Detroit, MI.

Objective: While the pathophysiology leading to adhesion development
remains poorly understood, a pivotal role has been ascribed to the ability of
plasminogen activator activity (PAA) of the mesothelial cells lining the
peritoneal cavity to limit adhesion development. Injury to the peritoneum,
with loss of the mesothelial cells and reduction of PAA exposes underlying
fibroblasts, and frequently results in adhesions.

Design: The objective of this study was to determine whether normal
peritoneal and adhesion fibroblasts express tissue plasminogen activator
(tPA) and plasminogen activator inhibitor (PAI-I) and whether their expres-
sion is regulated by oxygen.

Materials/Methods: We have utilized the multiplex RT/PCR technique to
determine the effect of hypoxia on the expression of tPA and PAI-I in
normal peritoneal (NPF) and adhesion (ADF) fibroblasts. Primary cultures
of NPF and ADF were exposed to hypoxia (2% O2) for 24 hrs. Total RNA
was extracted from cells and subjected to multiplex RT/PCR to quantitate
relative change in mRNA levels of tPA and PAI-I in response to hypoxia
treatment.

Results: Basal tPA mRNA levels were 45% higher in NPF than ADF.
Hypoxia decreased tPA in both NPF and ADF by 70% and 95%, respec-
tively. Basal PAI-I mRNA levels were 64% higher in ADF than NPF.
Hypoxia increased PAI-I mRNA levels by 67% and 53% in NPF and ADF,
respectively.

Conclusions: PAA of the peritoneum does not solely reside in the me-
sothelial cells, but also exists within fibroblasts, thus providing the potential
to resolve postoperative fibrinous collections even at sites at which the
mesothelial cells have been removed or destroyed. Furthermore, PAA in
fibroblasts is regulated by oxygen; creation of a hypoxic state (as occurs
with suture ligation, electrosurgery, etc.) markedly attenuates PAA, thereby
leading to adhesion development.

P-299

Human immunodeficiency virus infection in women without wasting is
associated with menstrual cycle decreases in free testosterone levels. T.
Mushayandebvu, N. Freeman. S. von Hagen, J. Colon. Dept of Obstetrics
and Gynecology, Columbia Univ Coll of Physicians & Surgeons, Harlem
Hosp, New York, NY; Dept of Surg, North Gen Hosp, NY, NY; Dept of
Pharmacology and Biostatistics, UMDNJ-New Jersey Medical Sch, New-
ark, NJ; Dept of Obstetrics and Gynecology, UMDNJ-New Jersey Medical
Sch, Newark, NJ.

Objective: To test the hypothesis that non-wasting human immunodefi-
ciency virus (HIV) infection is associated with menstrual cycle related
decreases in androgen secretions.

Design: Comparison of cross sectional data.
Materials/Methods: Two groups of women were studied; seven HIV

seropositive (HIV	) women age matched to seven HIV negative (HIV�)
controls. All patients were cycling regularly, were free of opportunistic
infections for at least eight weeks, had negative drug screens, had no
evidence of wasting�90% ideal body weight, none had been taking
hormonal or antiretroviral medications for the preceding twelve weeks, and
had normal cycle day three follicle stimulating hormone, thyroid stimulating
hormone and prolactin levels. The mean age for both groups was 29.7 years
(range 24–34). All the HIV	 patients were in clinical category A1 and B1
(CDC criteria) and had a mean CD4 count of 623/mm3. Blood samples were
obtained during the early follicular phase (on cycle day three (E); at
mid-cycle (day of luteinizing hormone surge (M)); and mid-luteal (seven
days after luteinizing hormone surge (L)). Specimens were assayed for sex
hormone binding globulin (SHBG), free testosterone, total testosterone and
androstenedione. These data were compared using Multivariate Analysis of
Variance repeated measures approach.

Results: SHBG levels did not vary across the menstrual cycle (p� 0.30),
and did not differ between HIV	 women; 126.5� 8.8 mmol/L (E),
139.9� 12.7 mmol/L (M), 142.4� 11.2 mmol/L (L), when compared to
HIV� controls; 118.9� 8.7 mmol/L (E), 121.7� 5.5 mmol/L (M),
127.0� 3.8 mmol/L (L) (p � 0.12). Mean free testosterone levels were
decreased in HIV	 subjects; 1.0� 0.2 pg/mL (E), 1.9� 0.3 pg/mL (M),
0.9 � 0.1 pg/mL (L), compared to HIV� controls; 2.1� 0.1 pg/mL (E),
3.5 � 0.2 pg/mL (M), 2.0� 0.2 pg/mL (L) (p � 0.001). Both HIV	
subjects and HIV� controls showed a rise in mid-cycle free testosterone
levels (P� 0.0001). There were no differences in total testosterone levels
between HIV	 subjects; 29.3� 3.7 ng/dL (E), 38.8� 7.7 ng/dL (M),
25.9� 3.8 ng/dL (L) when compared to HIV� controls; 37.1� 4.6 ng/dL
(E), 46.7 � 6.9 ng/dl (M), 34.9� 4.5 ng/dL (L) (p � 0.26), or in
androstenedione levels of HIV	 patients; 101.4� 10.4 ng/mL (E), 142.5�
14.2 ng/mL (M), 110.3� 13.3 ng/mL (L) when compared to HIV�
controls; 105.2� 12.5 ng/mL (E), 153.8� 21.1 ng/mL (M), 132.5� 19.2
ng/mL (L) (p � 0.53). However both HIV	 and HIV� subjects also
showed elevations in mid-cycle total testosterone (p� 0.0002), and andro-
stenedione (p� 0.0002).

Conclusions: Results of this pilot study suggest that HIV infection in the
absence of wasting is associated with early, mid and late menstrual cycle
decreases in androgen production. The free testosterone levels were signif-
icantly lower in HIV	 women. A trend towards lower total testosterone and
androstenedione levels and higher SHBG levels is observed in the presence
of HIV. While previous studies have demonstrated decreased androgen
levels in women with HIV associated wasting, these data suggest that low
androgen levels may occur prior to wasting and may herald its onset.

P-300

Influence of tumor necrosis factor-� on the secretion of estradiol,
progesterone, insulin-like growth factor-II, insulin-like growth factor
binding protein-1, 2, 3 in cultured human luteinized granulosa cells. C.
Hee-Dong, K. Sung-Hoon, K. Chung-Hoon, K. Byung-Moon, K. Jung-Goo,
L. Jin-Yong. Asan Medical Ctr, Coll of Medicine, Univ of Ulsan, Seoul,
South Korea; Coll of Medicine, Seoul National Univ, Seoul, South Korea.

Objective: To investigate the influence of TNF-alpha on the secretion of
estradiol (E2), progesterone (P4), insulin-like growth factor (IGF)-II, insu-
lin-like growth factor binding protein (IGFBP)-1, 2, and 3 in cultured
human luteinized granulosa cells.

Design: Prospective study.
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Materials/Methods: Human luteinized granulosa cells were obtained from
the follicular fluid by transvaginal oocyte aspiration from infertile patients
undergoing controlled ovarian hyperstimulation (COH) for in vitro fertili-
zation (IVF). The cells were cultured for 72 hours with TNF-alpha concen-
trations of 1.0, 10.0, and 100.0 ng/ml, respectively. The cells not treated
with TNF-alpha served as control. The concentrations of E2, P4, IGF-I,
IGFBP-1, 2, and 3 were determined in conditioned culture media by
immunoradiometric assay (IRMA) or radioimmunoassay (RIA).

Results: The cell number in 100.0 ng/ml of TNF-alpha group was
significantly higher than those in other groups, although the cell viabilities
were similar in all groups. There were no statistically significant differences
in the concentrations of E2 in all groups. However, the concentrations of P4
was seemed to be decreased as the concentrations of TNF-alpha were
increased and the concentration of P4 in 100.0 ng/ml of TNF-alpha group
was significantly lower than those in the control and other TNF-alpha
groups. The concentrations of IGF-II, IGFBP-1, 2, and 3 were not different
among the control and each TNF-alpha group. The secretion of E2 and P4
was not affected by IGF type I receptor antibody pretreatment.

Conclusions: TNF-alpha might play a role as a regulator of ovarian
physiology by modulating luteinized granulosa cellular proliferation and P4
secretion, and this mechanism might not be related to IGF system.

P-301

Expression of HOXA10 gene in human endometrium and of infertile
and fertile women. S. Chen, H. Li, F. Xing. Southern Hosp, The First
Military Medical Univ, Guangzhou, China.

Objective: To study the expression of HOXA10 gene in the endometrium
of fertile woman and unexplained infertile woman during different stages of
the menstrual cycle.

Design: Case-control study of two ethnic groups.
Materials/Methods: Human endometrium samples were obtained by cu-

rettage during the different stages of the menstrual cycle. There are 52 fertile
women in the control group and 38 unexplained infertile women in the study
group. Expression of the HOXA10 gene was detected by in situ hybridiza-
tion and reverse transcription polymerase chain reaction (RT-PCR) meth-
ods.

Results: The HOXA10 mRNA gene can be detected in the epithelial cells
and stromal cells of the endometrium of fertile women during the different
stages of the menstrual cycle. HOXA10 mRNA levels were significantly
higher in the mid- and late-secretory phases than that in the proliferative
phase and early secretory phase (p� 0.01). HOXA10 mRNA levels in
endometrial stromal cells of the mid-secretory and late-secretory phases
were higher than that in the epithelial cells (p� 0.01). Patients with
unexplained infertility have lower HOXA10 mRNA levels in the mid- and
late-secretory endometrium as compared to control (p� 0.01).

Conclusions: High expression of the HOXA10 gene during the window
of implantation indicates the HOXA10 gene is involved in embryo implan-
tation. Lower HOXA10 expression in patients with unexplained infertility
suggests that change of development of endometrium at the molecular level
may contribute to the etiology of infertility. The HOXA10 gene may be
dominant within the decidua in early pregnancy in humans.

Supported by: This research was supported by Scientific Research Fund
from National Family Planning Committee and Guangdong Province Nat-
ural Science Fund in China.

P-302

Ovarian response to FSH stimulation in PCOS following pioglitazone
administration. M. S. Coffler, K. S. Patel, M. H. Dahan, P. J. Malcom,
R. J. Chang. Univ of CA, San Diego, La Jolla, CA.

Objective: Women with polycystic ovary syndrome (PCOS) have been
shown to be insulin resistant. Reduction of insulin resistance by insulin
lowering agents has resulted in a resumption of follicular activity and in
some cases ovulation. These data suggest that insulin resistance may inhibit
follicular activity in PCOS. Our aim was to determine the role of insulin
resistance on follicle function.

Design: We examined granulosa cell (GC) responsiveness to recombinant
human FSH (r-hFSH) in women with PCOS prior to and following treat-
ment with pioglitazone.

Materials/Methods: Six women with PCOS were each given r-hFSH
(Gonal-F, kindly provided by Serono), 75 IU, iv followed by frequent blood
sampling over 24 hours. Subsequently, each was treated with pioglitazone,
30 mg per day for a period of three months. Administration of r-hFSH was
then repeated as described. Serum levels of FSH and E2 were determined in
each sample by radioimmunoassay. Data were analyzed by non-parametric
analysis of variance for repeated measures.

Results: Administration of r-hFSH stimulated a brisk increase of serum
FSH from 4.1� 1.2 mIU/ml (baseline) to a mean maximal value of 15�
6.4 mIU/ml at 30 minutes. Corresponding E2 responses were characterized
by a substantial increase from 229� 28 pmol/ml to peak mean levels of
560� 103 pmol/ml within 6 hours of r-hFSH administration. An effect of
pioglitazone therapy on E2 responses to repeat r-hFSH stimulation was not
apparent. E2 levels rose from 236� 28 to 462� 80 pmol/ml. There were
no differences between groups as assessed by percent change (144� 37 and
98 � 43% prior to and following 3 months of pioglitazone therapy,
respectively).

Conclusions: 1) Acute GC responsiveness may be achieved in PCOS
women following the intravenous administration of r-hFSH; 2) The GC
response to r-hFSH in PCOS is not influenced by the administration of
pioglitazone.

Supported by: This research was supported by NICHD/NIH through
cooperative agreement [U54 HD12303-20] as part of the Specialized Co-
operative Centers Program in Reproduction Research and in part by NIH
grant M01 RR00827.

P-303

Local production and action of prolactin-releasing peptide (PrRP) in
human decidua. F. M. Reis, B. Gaffuri, P. Vigano`, P. M. Spritzer, F.
Petraglia, A. Di Blasio. UNIPAC and UFMG, Belo Horizonte, Brazil; Inst
Auxologico Italy, Milan, Italy; UFRGS, Porto Alegre, Brazil; Univ of
Siena, Siena, Italy.

Objective: The human decidua is a source and target of prolactin (PRL),
whose secretion is modulated by several unspecific molecular mechanisms.
Prolactin-Releasing Peptide (PrRP) is a peptide recently isolated from the
brain and characterized by a potent and specific stimulation of PRL release
from pituitary cells. The present study investigated the expression of PrRP
and its receptor in the decidua, and the effect of PrRP on decidual PRL
release was evaluated as well.

Design: Descriptive study of gene expression and controlled in vitro
experiment.

Materials/Methods: First trimester deciduas were obtained from women
undergoing elective termination of pregnancy. Tissue specimens were
stained by immunohistochemistry using a rabbit anti-human PrRP-31 anti-
body. Decidual cells were isolated from fragments of decidua compacta and
maintained in culture for a minimum of 8 days. Cells were then counted and
used for RNA extraction and mRNA analysis using reverse transcription
polymerase chain reaction (RT-PCR). In a second experiment, cultured
decidual cells were stimulated with serial concentrations of synthetic
PrRP-31 for 24 hours and PRL levels were measured in culture medium by
an enzyme immunoassay.

Results: PrRP was localized in both epithelial cells of the decidual glands
and in stromal cells. In primary cultures of decidual cells, PrRP and PrRP
receptor gene expression were detected using RT-PCR, and the identity of
the PCR products was further confirmed by restriction enzyme digestion.
The addition of synthetic human PrRP-31 at the doses 10 (�12) to 10 (�9)
M stimulated PRL release from cultured decidual cells. At the dose of 10
(�9) M, PrRP induced a 40% increase of PRL concentrations in the culture
medium compared to vehicle-treated controls.

Conclusions: PrRP and its receptor are expressed in human decidua of
early pregnancy and PrRP stimulates PRL release from cultured decidual
cells. These findings suggest that PrRP may have a role in the paracrine/
autocrine control of decidual PRL production.

Supported by: Istituto Auxologico Italiano, CAPES and CNPq (Brazil).

P-304

Raloxifene effects on human endometrial carcinoma cell line. L.
Staneva-Dobrovski, I. Christov, M. Glaeser, D. Niederacher. Ctr of Anat-
omy and Brain Research, H-Heine Univ of Duesseldorf, Duesseldorf, Ger-
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many; Inst of Morphology, Bulgarian Acad of Science, Sofia, Bulgaria;
Dept of Gynecology and Obstetrics, H-Heine Univ of Duesseldorf, Dues-
seldorf, Germany.

Objective: Endometrial homeostasis, the balance between cell prolifera-
tion and programmed cell death (apoptosis) in the cyclic endometrium, is
regulated by sexual steroid hormones and growth factors. Disregulation of
this balance probably plays a determinant role in endometrial neoplastic
transformation. Directed induction of endometrial apoptosis by steroid
hormones, anti-hormones and Selective Estrogen Receptor Modulators
(SERMs) may offer therapeutic benefits. Clarifying the mechanism of
action of SERMs like raloxifene, a promising drug for postmenopausal
hormone therapy, on the endometrium is therefore of particular interest.

Design: Electron microscopical (transmission and scanning electron mi-
croscopy, TEM and SEM) and immunohistochemical survey of prolifera-
tion, differentiation and apoptosis markers to characterize the effects of
raloxifene on cell morphology, proliferation and programmed cell death of
human endometrial carcinoma cell line RL95-2.

Materials/Methods: RL95-2 continuous cell line of human endometrial
adenocarcinoma (39 passage) was studied in the presence of either estradiol-
17� (E2), raloxifene (RLX) or vehicle alone (ethanol: control cells) for 1, 2,
4 and 7 days. The expression of PCNA, Ki67; ER�, PR, lactoferrin;
Caspase3, M30Cytodeath, Bcl-2 and Bak was immunohistochemically de-
tected applying monoclonal antibodies and BioStrept-AlPase detection sys-
tem on RL95-2 cells, grown on microscopic slides. Semithin and ultrathin
sections of cells embedded in Spurr’s resin were analyzed light and electron
microscopically (TEM and SEM). To calculate the percentage of immu-
nopositive cells by light microscopy, immunolabelled cells were counted
out of 300 randomly selected RL95-2 cells from two microscopic slides at
400� magnification to calculate the percentage (rate) of immunoexpression.

Results: Raloxifene exposition reduces the proliferation rate (PCNA,
Ki67) in endometrial adenocarcinoma cell line RL95-2 after 2 and 4 days
and the expression of anti-apoptotic Bcl-2 (under 10%), whereas DNA
fragmentation (M30Cytodeath, Caspase3) and expression of pro-apoptotic
Bak (over 56%) are enhanced. The expressions of differentiation markers
ER-�, PR and lactoferrin are up-regulated and even higher than under E2.
Randomly distributed apoptotic cells with condensed cytoplasm and darkly
stained, fragmented nuclei are found only single in the controls (5–6%, and
no more than 9% after 7 days), whereas they are more numerous (12%) after
2-day and even more abundant (23%) after 7-day RLX-exposition. Electron
microscopically, early and late apoptotic bodies (containing condensed
nuclear fragments and either recognizable or no longer recognizable or-
ganelles) are seen inside as well as outside apoptotic cells.

Conclusions: Our findings demonstrate complex effects of raloxifene on
the ER�-positive human endometrial carcinoma cell line RL95-2. Whereas
the proliferation rate is reduced, the expression of all three differentiation
markers is very high. Furthermore, apoptosis rate is significantly enhanced
and is paralleled by up-regulated expression of pro-apoptotic Bak and
down-regulated expression of anti-apoptotic Bcl-2 proteins. In conclusion,
our findings support the view that raloxifene is a competitive antagonist of
estrogen action in the endometrium.

P-305

Expression of ganglioside GD2/GM2 synthase mRNA in mouse oocytes
and early embryos. S. Kawachiya, T. Kaneko, T. Takahashi, T. Seino, H.
Saito, H. Kurachi. Yamagata Univ Sch of Medicine, Yamagata-shi, Japan.

Objective: Gangliosides are the glycosphingolipids that have sialic acid in
their structure. Their biological functions have been considered as cell-cell
recognition, differentiation and proliferation. In reproductive organs, gan-
gliosides were also detected by thin layer chromatography or immunohis-
tochemical staining with monoclonal antibodies. The expression and the
function of the gangliosides in the female mouse have not yet been clarified.
In our previous study, expression of ganglioside GD2 was superior to other
gangliosides in mouse ovarium. We examined the expression of GD2/GM2
synthase mRNA in mouse oocytes and early embryos.

Design: RT-PCR using GD2/GM2 synthase specific primer was per-
formed.

Materials/Methods: Oocytes and early embryos were obtained from 6
week old female B6C3F1 mice stimulated by PMSG and hCG with an
interval of 48 hrs. Fourteen hours after hCG injection, oviducts were
obtained for unfertilized oocytes retrieval. Superovulated female mice were

mated with the male mice to obtain the early embryos, and the oviducts
were extracted from 24 hours to 72 hours after hCG injection. Total RNAs
were extracted from oocytes and early embryos by a modified guanidine
method. Single-strand cDNAs were synthesized using the total RNA with
the oligo (dT) primer. PCR was performed with mouse� 1,4 N-acetylgalac-
tosaminyl-transferase (GD2/GM2 synthase) specific primer.

Results: Eight cell stage embryos expressed GD2/GM2 synthase mRNA,
but unfertilized oocytes, 2 cell- and 4 cell-stage embryos did not express
GD2/GM2 synthase mRNA.

Conclusions: We detected the expression of ganglioside GD2/GM2 syn-
thase mRNA in mouse 8 cell embryos. Ganglioside GD2 might contribute
to the development of early stage embryo in mouse.

P-306

Expression of ER � and ER � in human granulosa-lutein cells. K.
Pagidas. Women & Infants Hosp, Brown Univ Sch of Medicine, Provi-
dence, RI.

Objective: The autocrine role of intra ovarian estrogen, especially 17�
estradiol in human folliculogenesis remains controversial. It is presumed to
act via a receptor-mediated pathway. The role of the classic estrogen
receptor, ER� in human follicular development remains questionable. The
discovery of a second estrogen receptor subtype, ER� has raised great
interest regarding the physiological roles of these two receptors in human
follicular development. The purpose of our study was to determine the
pattern of expression of ER� and ER� in human granulosa-lutein cells.

Design: A prospective study of human granulosa cells obtained from
pre-ovulatory follicles of women undergoing IVF.

Materials/Methods: Granulosa-lutein cells were isolated and purified
from follicular aspirates using Ficoll density and gravitational sedimentation
techniques. Oocyte-cumulus complexes were isolated using a dissecting
microscope. The granulosa cells were kept in culture with frequent media
change for 48–72 hours. The modulation of the expression of ER� and ER
� by FSH, LH and ICI 164,384 was assessed. All experiments were done in
duplicate, both different time order and dilutions were carried out. Two
different clones of ER� and ER� were used, ER88 (BioGenex), ID5
(Immunotech), ER� (ABR) and ER � (ABR). The ER subtypes were
characterized using immunocytochemical and Western blot analysis. Grad-
ing of positive nuclear staining was done using a scale of 0–5.

Results: Localization of ER� was noted in the granulosa cell nuclei at the
time of harvest (time 0). ER� immunostaining was noted to be low, grade
2. A dose dependent increase in immunostaining was noted with increasing
doses of antibody used, grade 3–4. Using Western blot analysis a positive
band was noted at the 55 KD region suggestive of a weakly positive ER�
signal. ER� also localized to the nuclei of the granulosa-lutein cells at even
lower concentration than ER�. A single protein band at 61 KD region was
noted using Western blot suggestive of an extremely weak signal for ER�.
No difference in the pattern of expression of ER� or ER � was noted
between the mural and cumulus granulosa cells isolated. Pre-incubations
with FSH for 24 and 48 hours increased the ER� expression,LH or ICI
164,384 resulted in disappearance of the ER signals.

Conclusions: Our results demonstrate that ER� and ER� are present in
human granulosa-lutein cells at time 0, yet at very low levels. This very low
level of expression of the ER is likely secondary to a very high concentra-
tion of estrogen present at the time of harvest and an LH priming effect in
the down regulation of the ER at time 0. The modulation of the ER� and
ER �, in human granulosa-lutein cells in culture, by both estrogen and
anti-estrogen is currently under study.

Supported by: Departmental Research Funds.

P-307

Estrogen receptor � is expressed in human endometrium and levels of
expression vary during the menstrual cycle. R. M. Hearns-Stokes, C.
Mayers, J. H. Segars, P. Stratton, J. Gustafsson, L. Nieman. Combined Fed
Program in Reproductive Endocrinology and the Pediatric & Reproductive
Endocrinology Branch/NIH, Reisterstown, MD; Pediatric and Reproductive
Endocrinology Branch, NICHD/NIH, Bethesda, MD; Combined Fed Pro-
gram in Reproductive Endocrinology and the Pediatric & Reproductive
Endocrinology Branch/NIH, Bethesda, MD; Karolinska Institute, Huddinge,
Sweden.
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Objective: The recent discovery of a second distinct estrogen receptor
(ER) �, in addition to the previously studied ER�, suggests the possibility
of dual regulation of estrogen action in steroid-dependent tissues and the
possibility for targeted therapeutics. Currently, there are conflicting data in
the literature regarding the expression of ER� protein during the human
menstrual cycle. The purpose of this study was to characterize the temporal
and spatial localization of ER� and ER� in the endometrium of normally
cycling women throughout the menstrual cycle.

Design: Prospective cohort analysis with immunohistochemical analysis.
Materials/Methods: Healthy ovulatory women (n� 15) gave informed

consent for an endometrial biopsy. The paraffin-fixed tissue was stained
with hematoxylin and eosin and dated using the Noyes’ criteria. Samples
underwent immunohistochemical staining for ER if this histological date
was within two days of a chronological date, assigned as the proliferative
phase day from menses or the luteal phase day from the LH surge. Anti-
bodies used were monoclonal antibody NCL-ER-6F11 (Vector Laborato-
ries, Burlingame, California) directed against ER� (1:50) and a polyclonal
antibody directed against ER� (1:250) previously described by Dr. J.-A.
Gustafsson.

Results: As noted in previous studies, ER� had a nuclear localization
which was greatest in the epithelial cells during the proliferative phase, with
a gradual decrease in staining during the luteal phase, to a minimum around
days 26–28. ER� showed a similar nuclear and epithelial cell preference,
with consistently less stromal cell staining. However, both epithelial and
stromal cells showed cytoplasmic staining, except from days 19–22, when
cytoplasmic staining was virtually absent. Additionally, stromal cells tended
to show an increase in nuclear ER� at days 19–22, while epithelial cells
tended to have consistent ER� staining at all stages in the cycle.

Conclusions: ER� and ER� show different patterns of staining during
the menstrual cycle, with nuclear down-regulation of ER�, but not ER�
during the mid-luteal phase, and down-regulation of cytoplasmic ER� at
that time. This differential expression may reflect differential roles for the
two receptors.

REPRODUCTIVE LABORATORY TECHNOLOGY

P-308

Cryopreservation of ooplasmic fragments increases the amount and
availability of a material for an ooplasm donation. D. I. Dozortsev, P. T.
Goud, A. P. Goud, K. T. McGinnis, M. P. Diamond. Dept of Obstetrics and
Gynecology, Wayne State Univ, Detroit, MI.

Objective: There is evidence that human eggs differ in their ability to
result in term pregnancy following fertilization with spermatozoa; This
difference is responsible for pregnancy failure in some cases. At the same
time it has been shown that developmental potential of a low quality egg can
be increased by the injection of a small amount of cytoplasm from a good
quality egg. The major limitation of this promising approach is that it is
necessary to synchronize the menstrual cycle of the donor of the egg
cytoplasm and the recipient, and also, one egg donor can only help one egg
recipient. Another possibility is freezing of the donor eggs. This would
avoid the necessity for synchronization, but still one egg donor would only
benefit one egg recipient. In addition, an egg survival after freezing-thawing
is still problematic. In this study we examined the hypothesis that splitting
an egg into fragments will result in particles that, due to the smaller size,
will survive freezing better than an entire egg and that this approach might
allow the use of one eggs for multiple recipients without synchronization.

Design: Eggs were divided into fragments of varying size using micro-
manipulation techniques. Fragments were cryopreserved, thawed and scored
for survival using morphological criteria.

Materials/Methods: Eggs were obtained from B6D2/F1 mice following
superovulation. Using micromanipulation a slit was made in the zona
pellucida. Following this, using a blunted pipet one or several ooplasts
10–15 m in diameter were removed and placed back under the zona
pellucida, so that the small and the large fragments (the bulk of an egg) were
formed and served as a control for each other. Cryopreservation/thawing
was achieved using slow freeze-rapid thaw protocol in M2 media (Biol
Reprod 1993; 48:606–12). Survival was assessed using morphological
criteria 2 hours after thawing.

Results: A total of 102 large and 114 small fragments were created. Of
these, 87 large and 87 small fragments were recovered. Out of those
recovered, 57 large fragments and 68 small fragments survived.

Conclusions: Although, it appears that smaller fragment survive better,
the difference in these experiments did not reach statistical significance.
Remarkably, the nearly 20 fold volume reduction just marginally improved
the freezing results. At the same time, because at least 20 fragments or (for
human eggs probably even more) can be obtained from one egg, the
cumulative survival rates for all small fragments can be as much as 20 times
or even higher than for 1 entire egg. Thus, this approach might be a viable
option in ooplasm donation, particularly, because our preliminary data
show, that micro-ooplasts can be successfully fused back at a very high rate.

Supported by: Department of Obstetrics and Gynecology, Wayne State
University, Detroit, Michigan.

P-309

Comparison of two sperm counting chambers: microcell and standard
count. H. Kobayashi, P. Ranganathan, N. Park, J. Chae, A. M. Mahran, A.
Agarwal. The Cleveland Clinic Foundation, Cleveland, OH; Pusan Na-
tional Univ, Pusan, Korea.

Objective: Semen analysis remains an essential test for evaluation of male
infertility. The main components of semen analysis are sperm count and
motility. MicroCell counting chambers are proven devices for accurate
measurement of sperm characteristics, while Standard Count was intro-
duced recently. The purpose of this study was to compare the accuracy of
MicroCell and Standard Count chambers in measuring sperm count and
percent motility.

Design: Laboratory experiment comparing MicroCell and Standard count
counting chambers for semen analysis.

Materials/Methods: Semen specimens from 7 normal donors and 14
infertile patients were analyzed after 30 minutes of liquefaction on Micro-
Cell (Conception Technologies, San Diego, CA) and Standard Count cham-
ber (Mid Atlantic Diagnostics, Inc., Medford, NJ). Both counting chambers
are disposable and have a fixed preparation depth of 20�m. Five microliters
of semen were loaded on the chambers and analyzed both manually and by
a computer assisted semen analyzer (CASA, Motion Analysis Corporation,
Model VP 110, Santa Rosa, CA). The two methods were compared with
paired t-tests and Lin’s coefficient of concordance.

Results: CASA results for Standard Count were significantly lower than
MicroCell (mean difference 3.6� 106/mL; p � 0.03. Using Standard
Count, manual counts were on average 3.8� 106/mL higher than CASA
(p � 0.04). The manual counts between the two chambers were not
significantly different (p� 0.07), however, Standard Count averaged 3.6�
106/mL lower than MicroCell. In contrast, motility estimates were quite
comparable between the two, with concordance of	0.95 using manual
methods.

Conclusions: MicroCell counting chambers and Standard Count analysis
chambers are precise in their measurement of sperm concentration and
motility. Standard Count can also be used successfully in an Andrology
Laboratory for semen analysis purposes.

Supported by: This study was supported by a grant from the Cleveland
Clinic Foundation.

P-310

Does the choice of catheter for preembryo transfer influence pregnancy
rate? Z. Ye, N. Zaninovic, K. Xu, L. L. Veeck. Weill Medical Coll of
Cornell Univ, New York, NY.

Objective: Appropriate delivery of preembryos to the uterine cavity is
crucial to successful in-vitro fertilization (IVF). Although the type of
catheter used for transfer may impact pregnancy rate, the choice is generally
program-dependent and based on the previous experience of the operator.
This study compares cycle outcomes using Wallace and Tomcat catheters,
and examines whether assisted hatching (AHA) is associated with negative
findings in either group.

Design: Retrospective analysis of patients in a university, hospital-based
IVF clinic from May 1995 to December 2000.

Materials/Methods: In 2,426 cycles, we compared the Edwards-Wallace
catheter (Sims Portex Ltd., Kent, UK) and Tomcat catheter (Sherwood
Medical, St. Louis, USA). To control for patient variation, all women
included in the study were less than 38 years old, possessed more than three
fertilized oocytes, and had two to four conceptuses available for transfer, at
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least one of average or better quality. Donor oocyte recipients, patients
undergoing preimplantation genetic diagnosis, or those requiring endome-
trial cell coculture were excluded. Intrauterine transfers were performed
with either a Wallace or Tomcat catheter. The use of the shorter, more rigid,
and thinner-bored Tomcat was restricted to cases where the operator expe-
rienced difficulty passing the softer Wallace. Both groups were comprised
of a proportion of cycles undergoing AHA. Clinical pregnancy and implan-
tation rates were compared using Chi Square analysis.

Results: There were no differences in mean age, number of oocytes
harvested, fertilization rate, number of preembryos transferred, difficulty of
the transfer itself, or in the occurrence of bleeding between groups. Upon
examination of pregnancy rate, the Wallace group demonstrated signifi-
cantly higher pregnancy and implantation rates compared to the Tomcat
group, but this difference was highly correlated to the application of AHA.
While no differences were noted with or without AHA in the Wallace group,
the Tomcat group exhibited significantly lower pregnancy and implantation
rates, but only in conjunction with AHA. Comparing all patients in the
Wallace group to non-hatched patients in the Tomcat group yielded no
differences.

Comparison of Wallace and Tomcat catheters for intrauterine transfer.

Wallace Tomcat Significance

Cycles 2246 180
Avg no, preembryos transferred 3.46 3.48
Clin preg/transfer 67.5% 52.8% p� 0.0001
Sacs/preembryos transferred 36.3% 27.9% p� 0.0001
Cycles (�AHA) 883 42
Clin preg/transfer (�AHA) 69.2% 66.7% NS
Sacs/preembryos transferred (�AHA) 39.5% 40.2% NS
Cycles (	AHA) 1363 138
Clin preg/transfer (	AHA) 66.4% 48.6% p� 0.0001
Sacs/preembryos transferred (	AHA) 34.4% 24.7% p� 0.0001

Conclusions: The poorer results in the hatched Tomcat group can likely
be attributed to greater aspiration and expulsion pressures exerting undue
forces on preembryos with breeched zonae. Foregoing AHA should be
considered with potentially difficult transfers requiring thin, rigid catheters.

Supported by: Center for Reproductive Medicine and Infertility.

P-311

Recovery and survival of sperm is higher with Puresperm density
gradient than swim-up in neat and cryopreserved-thawed semen spec-
imens. P. Ranganathan, A. Agarwal. The Cleveland Clinic Foundation,
Cleveland, OH.

Objective: Successful assisted reproduction requires sperm processing
methods yielding highly motile sperm that can sustain their motility for long
periods for fertilization. Our study compared the efficacy of the density
gradient method using Puresperm with the traditional swim-up method. The
main objectives were to 1) evaluate the motility, longevity, and recovery
rates of sperm processed with Puresperm and by the swim-up methods, 2)
compare the post-thaw sperm count, motility, recovery rates and longevity
between the two methods, and 3) compare sperm characteristics in asthe-
nospermic specimens prepared by the two methods.

Design: Prospective study in a male infertility clinic using semen spec-
imens.

Materials/Methods: Specimens from 9 individuals coming to our infer-
tility laboratory were analyzed for sperm characteristics. Each sample was
divided into two aliquots and each processed by either Puresperm density
gradient (40%-80% gradients and wash media, Nidacon International, Goth-
enburg, Sweden) or swim-up using modified human tubal fluid medium
(Sage BioPharma, Bedminster, NJ). The two fractions were analyzed for
sperm count, motility, percent recovery and longevity (1 and 4 h) and
cryopreserved by a standard freezing procedure using TEST yolk buffer as
the freezing medium. Post-thaw analysis was done after 24 h to evaluate
recovery rates, total motile sperm counts and longevity (1 and 4 h).

Results: Sperm characteristics of specimens processed by Puresperm
density gradient and swim-up are shown in the table below. Asthenospermic
specimens (n� 4) prepared with Puresperm had higher total motile sperm

counts (15.4� 106 vs. 9.7� 106; p � 007), recovery (66.2% vs .47%, p�
0.014), and longevity at 4 h (61.2% vs. 31.5%; p� 0.0004) than swim-up
method. Post thaw specimens also had better survival (13.7% vs. 3.1%) with
Puresperm compared to swim-up. There was an inverse correlation between
specimen age after sperm processing and motility (r� �0.73, p� 0.02).

Variables
Pre-freeze
Puresperm

Pre-freeze
Swim-up P Value*

Post-thaw
Puresperm

Post-thaw
Swim-up P value*

TMS count† 32.2 (16, 45) 10 (17.6, 26.6) 0.0003 5.2 (15.2, 23.8) 2.3 (4.1, 10.6) 0.004

Recovery
(%)

60 (69, 75) 44 (50, 55) �0.0001 32 (44.8, 51.5) 23.4 (29, 38.4) 0.022

Longevity
1 h (%)

60 (69, 75) 63 (56, 71) �0.0001 13 (29, 41) 8.4 (13, 22.2) 0.002

Longevity
4 h (%)

67 (83, 90) 37 (55, 67) 0.006 31 (12.4, 36.5) 3.2 (7.6, 14) 0.002

Values are median and interquartile (25%, 75%). * P�0.05 was significant by two tailed Student’s
t-test.† TMS, total motile sperm count.

Conclusions: We report significantly higher recovery of total motile
sperm and longevity in fresh semen specimens prepared with Puresperm
density gradient, as well as specimens cryopreserved after Puresperm den-
sity gradient, compared to swim-up method. In addition, Puresperm pro-
vides significantly higher recovery of total motile sperm in asthenospermic
specimens. The better longevity of spermatozoa prepared by Puresperm
appears to be due to short processing time (35 to 40 min) of density gradient
method as compared to swim-up technique (90 min). We recommend the
use of Puresperm density gradient in sperm preparation for assisted repro-
duction.

Supported by: A grant from the Cleveland Clinic Foundation.

P-312

A simple, rapid, and inexpensive test for assessment of seminal reactive
oxygen species (ROS) production in an andrology laboratory. N. Es-
fandiari, R. A. Saleh, R. K. Sharma, D. R. Nelson, A. J. Thomas, A.
Agarwal. The Cleveland Clinic Foundation, Cleveland, OH.

Objective: Conventional methods available for ROS measurement are
unable to provide information about the ROS generating activity in indi-
vidual cells. Nitroblue tetrazolium (NBT) is an electron acceptor that
becomes reduced in the presence of free oxygen radicals to form a blue-
black compound, formazan. NBT test can be used for qualitative assessment
of cellular generation of ROS. The objectives of this study were 1) to
examine ROS generating activity in immature sperm and neutrophils in neat
semen and 2) to determine the correlation between levels of ROS in neat
semen and the results of NBT testing of sperm and neutrophils.

Design: A prospective study in a male infertility clinic.
Materials/Methods: Semen samples were obtained from 13 infertility

patients and 7 normal donors. Seminal leukocytes were quantified by Endtz
test. Patients were classified into two groups: leukocytospermic (n� 5) and
non-leukocytospermic (n� 8). Levels of ROS in neat semen were measured
by chemiluminescence assay. Results were expressed as� 104 counted
photons per minute (cpm)/20 million sperm/mL. One hundred microlitre of
neat semen was incubated with an equal volume of 0.1% of NBT solution
at 37°C for 30 minutes. Smears were air-dried and stained with Wright stain.
A total of 100 immature sperm and 100 neutrophils were counted and scored
using�100 oil immersion objective. Neutrophils were scored as follows:
cells filled with formazan (			), intermediate density (		), scattered or
few formazan granules (	), no formazan detectable (�). Immature sperm
were scored as follows: formazan occupied�50% of cytoplasm (	) and
�50% of cytoplasm (		).

Results: Median (25%, 75% interquartile range) of ROS levels and results
of NBT scoring for neutrophils and immature sperm are shown in the table
below. In leukocytospermic samples, 54% of neutrophils stained positive
for NBT. Three percent (3%) of these cells were classified as (			), 10%
(		), and 41% (	); compared to 0% (			), 2% (		), and 5% (	) in
non-leukocytospermic samples. A significant positive correlation was seen
between ROS levels in neat semen and positive NBT response in neutro-
phils (r � 0.84, P� 0.0001) and immature sperm (r� 0.44, P� 0.04).
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Variable
Donors
(n � 7)

Non-
leukocyto-
spermic
patients
(n � 8)

Leukocyto-
spermic
patients
(n � 5)

P value

a b c

ROS (�104 cpm) 0.4 (0, 1) 5 (2, 7) 35 (30, 38) 0.016 0.018 0.019
NBT positive

neutrophils (%)
0 (0, 2) 7 (6, 14) 54 (47, 73) 0.01 0.01 0.03

NBT positive
immature sperm
(%)

13 (9, 22) 32.5 (12, 46) 49 (43, 51) 0.39 0.057 0.23

a � comparison of donors vs. non-leukocytospermic samples; b� com-
parison of donors vs. leukocytospermic samples; c� comparison of non-
leukocytospermic vs. leukocytospermic samples. Results were analyzed by
Wilcoxon Rank-sum Test, P� 0.05 was significant.

Conclusions: NBT scores in both sperm and leukocytes are strongly
correlated with ROS levels in neat semen as measured by chemilumines-
cence. In addition, NBT test is capable of identifying the cellular origin of
ROS production in a given semen sample. This simple and inexpensive test
can be incorporated into a routine Andrology Laboratory work-up for
qualitative assessment of ROS production in semen.

P-313

Does in vitro fertilization (IVF) with intracytoplasmic sperm injection
(ICSI) compensate for impaired sperm function as predicted by the
sperm penetration assay (SPA)? D. C. Merryman, S. E. Stringfellow,
C. A. Yancey, V. L. Houserman, C. A. Long, K. L. Honea. ART Program
of Alabama, Birmingham, AL.

Objective: The SPA evaluates aspects of the ability of sperm to complete
certain processes necessary to achieve fertilization using zona-free hamster
oocytes. There has been controversy regarding the correlation between the
ability to penetrate zona-free hamster oocytes and fertilization of human
oocytes. It is unknown if the fertilization process is the only factor impaired
with abnormal SPA tests. The Sperm Capacitation Index (SCI) is the
number of sperm penetrations per hamster oocyte. Our objectives were 1) to
determine if the SCI has a relationship with implantation rates in IVF with
ICSI and 2) to determine if the SCI has a relationship with ongoing
pregnancy rates in IVF with ICSI.

Design: A retrospective study comparing the outcome of IVF with ICSI
from January 1998 to December 2000 in patients with an impaired SCI was
performed. All SPAs were performed by Baylor College of Medicine,
Houston, Texas.

Materials/Methods: The data consisted of 141 oocyte retrieval cycles in
which patients had an impaired SCI. An SCI of 5 or less was considered
possibly impaired. Exclusion criteria were testicular biopsy and cryobank-
ing cycles. IVF with ICSI was carried out by conventional methods. Chi-
square analysis was used to test for differences between SCI groups.

Results: Patients were grouped according to SCI:�1, 1–�4, and 4–5.
The ongoing clinical pregnancy plus delivery rate (OCPD) per retrieval was
13%, 24%, and 53% respectively. Patients with an SCI of 4–5 had a
significantly higher OCPD as compared to the remaining groups. The
implantation rate (IR) was also significantly higher for the SCI 4–5 group
as compared to the other groups. A trend towards a further reduction in
OCPD and IR was noted for patients greater than age 34 with an SCI�4,
as compared to patients age�35. Of note, the fertilization rate with ICSI
was not significantly different based on SCI result.

SPA SCI �1 1–�4 4–5

Oocyte retrievals (#) 53 71 17
Clinical pregnancy rate (%) 19* 28� 59*�
Implantation rate (%) 12* 18� 38*�
Delivery plus ongoing pregnancies (#) 7 17 9
Delivery plus ongoing clinical pregnancy

rate per retrieval (%)
13* 24� 53*�

* � p � 0.005;� � p � 0.005;� � p � 0.05.

Conclusions: Impaired SPA is a good predictor of IVF with ICSI out-
come. Patients with an impaired SCI of�4 have a significantly decreased

implantation rate and significantly decreased rate of ongoing clinical preg-
nancy plus delivery following IVF with ICSI. Routine screening of SCI is
indicated for pregnancy rate prediction for patients undergoing IVF. Future
treatment for patients in whom the SPA is impaired, especially when SCI�
1, may include ovulation induction with intrauterine insemination prior to
IVF with ICSI or increasing the number of embryos transferred during IVF
with ICSI.

P-314

A comparison of two sequential IVF media systems on fertilization
rates and embryo quality. M. P. Steinkampf, J. A. Hubbard, P. A. Kretzer,
K. R. Hammond, M. Tucker. Univ of Alabama at Birmingham, Birming-
ham, AL.

Objective: New sequential media formulations for gamete processing and
embryo culture are available from several manufacturers, but the capabili-
ties of these products have not been directly compared. The purpose of this
study was to evaluate the effects of two sequential media systems on
fertilization rates and embryo development in a clinical IVF laboratory.

Design: Retrospective analysis of consecutive IVF cases.
Materials/Methods: For a 3-month period (Series 1), all IVF cycles were

performed with sperm processing using HTF/10% SSS (Irvine Scientific,
Santa Ana, CA) by a swim-up technique. Embryo culture was accomplished
using a commercially available glucose-free medium designed to support
early embryo development (P-1/SSS 10%, Irvine Scientific) until day 3 after
retrieval. Embryos were selected for transfer on day 3, and extra embryos
were moved into medium designed for blastocyst development (Blastocyst
Medium/SSS 10%, Irvine Scientific). During a subsequent 3-month period
(Series 2), sperm processing was performed using a 40%/80% colloidal
silica density gradient (Pure Sperm, Nidacon International, Gothenburg,
Sweden); embryo culture was accomplished using another glucose-free
formulation (IVC-1/HSA 10%, InVitroCare, San Diego, CA) until transfer
on day 3, and another blastocyst development medium (IVC-3/HSA 10%,
InVitroCare) was used for days 3–6. All other aspects of gamete and
embryo culture were unchanged throughout the study periods. Embryo
morphology was scored on a scale of 1 to 5 with 1 representing good
blastomere symmetry and no fragmentation, and 5 representing poor sym-
metry with extensive fragmentation. Patient characteristics, embryo devel-
opment, and pregnancy rates were compared using Student’s t-test, Wil-
coxon rank sum test, and contingency table testing as appropriate.

Results: A total of 74 consecutive completed IVF cycles were reviewed
(Series 1: 37 cycles; Series 2: 37 cycles). Patients in the two series were
comparable with respect to age (Series 1: 34.9 yrs, Series 2: 33.8 yrs; P�
0.27), and the numbers of eggs retrieved (Series 1: 16.0, Series 2: 17.3; P�
0.50), but the fertilization rate was significantly higher in Series 2 (Series 1:
50.3%, Series 2: 61.6%; P� 0.014). When the two best embryos from each
patient were analyzed, embryo quality in Series 2 was significantly better
than in Series 1 with respect to the average number of blastomeres (Series
1: 6.4 cells, Series 2: 7.6 cells; P� 0.0002) and the morphology score
(Series 1: 1.7, Series 1.4; P� 0.016). The proportion of patients who had
at least one 8-cell embryo with good morphology rose from 29.7% in Series
1 to 64.9% in Series 2 (P� 0.002). The proportion of patients who had
spare embryos that reached the blastocyst stage was higher in Series 2
(Series 1: 10.8%, Series 2: 35.1%; P� 0.013). Although the numbers of
embryos transferred were similar in each series (Series 1: 3.5, Series 2: 3.8;
P � 0.35), there was a trend towards a higher pregnancy rate in Series 2
(Series 1: 27.8%; Series 2: 48.7%; P� 0.067).

Conclusions: A media system consisting of a colloidal silica density
gradient for sperm processing and IVC1 and IVC3 for sequential embryo
culture yielded a higher fertilization rate and better embryo quality than a
protocol employing a conventional swim-up and P-1 and Blastocyst Me-
dium for embryo culture. These improvements appeared to give rise to
enhanced cycle outcome.

P-315

Lack of standardization in the performance of the semen analysis
among laboratories in the United States. B. A. Keel, T. W. Stembridge,
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G. Pineda, N. T. Serafy. Women’s Research Institute, Wichita, KS; Amer-
ican Assoc of Bioanalysts Proficiency Testing Service, Brownsville, TX.

Objective: Determine the level of standardization in the performance of
the semen analysis among clinical laboratories in the United States.

Design: Anonymous mailed survey.
Materials/Methods: A survey was mailed to clinical laboratories enrolled

in the American Association of Bioanalysts Andrology Proficiency Testing
Program requesting information about the laboratory and the performance
of the semen analysis. Responses were received from 536 laboratories.

Results: Sixty-one percent of respondents indicated that the laboratory
was a part of an assisted reproductive technology program. On average,
each laboratory employed 3.4 individuals (range 1–25) to perform semen
analyses. The vast majority (94%) of the respondents indicated that their
laboratories were accredited. The laboratories performed less than 50
(53%), less than 10 (25%) or less than 5 (16%) andrology laboratory
procedures per month. The laboratories routinely report sperm count (94%
of laboratories), motility (95%), morphology (85%) and forward progres-
sion (69%), and semen volume (96%) as part of the semen analysis. Only
64% of laboratories routinely report abstinence, and 60% of laboratories
indicate the criteria used for sperm morphology on the report form. The
most common lower limits of normality for sperm count and motility were
�20 million sperm/ml (77% of laboratories) and�50% (59%), respec-
tively, although a wide range of “normal values” were reported. Few
laboratories performed quality control for sperm counts (29%), motility
(28%) and sperm morphology (23%). Approximately one-third (34%) of the
laboratories indicated that they were either not familiar with the WHO
Laboratory Manual, or did not possess a copy of this manual.

Conclusions: These data indicate a significant lack of standardization in
the performance and the reporting of semen analyses among laboratories in
the United States.

Supported by: Women’s Research Institute and the American Association
of Bioanalysts.

P-316

Intracytoplasmic sperm injection (ICSI) for everyone: comparison be-
tween male factor vs. non-male factor cycles. V. M. Sopelak, S. B.
McCulloch, R. S. Hines, B. D. Cowan. Univ of Mississippi Medical Ctr,
Jackson, MS.

Objective: ICSI is now the gold standard for patients with male factor
(MF) infertility. High levels of fertilization “guarantee” embryos for trans-
fer and eliminate the need for second day rescue ICSI when routine
insemination leads to fertilization failure. However, the cost versus benefits
in patients with semen counts/ml of�20 � 106 sperm/ml is debatable. The
present retrospective study was done to compare and correlate pregnancy
outcome and cycle parameters, such as maternal age, oocytes recovered and
fertilized and embryos transferred, between MF and non-male factor (non-
MF) patients based on sperm count/ml.

Design: Retrospective analysis was done on cycles (n� 227) performed
between 1997-2000 where all mature oocytes underwent ICSI (irrespective
of diagnosis) and patients had at least 1 embryo transferred. Following
analysis of the entire cohort, data were compared between cycles with
�20� 106 sperm/ml (MF; n� 67) versus cycles with�20� 106 sperm/ml
(non-MF; n� 160).

Materials/Methods: Maternal age, number of oocytes recovered and ma-
ture oocytes injected, the number fertilized and embryos transferred and
pregnancy outcome were analyzed in these cycles with all ICSI injections.
Correlations were performed on the various mentioned parameters before
data were regrouped and analyzed by MF versus non-MF.

Results: Analysis of the entire 227 cycles showed a significant correlation
between maternal age vs number of oocytes recovered (r� �0.269, P�
0.001), between the number of oocytes recovered and the number fertilized
(r � 0.762, P� 0.001) and number of embryos transferred with pregnancy
(P � 0.001). The overall fertilization rate was 76.2%. When data were
grouped by MF vs non-MF (see table below), the number of oocytes
fertilized, embryos transferred, and pregnancy rates were similar (NS).

Mean� SEM in ICSI cycles with/without male factor.

MF Non-MF Significance

Number of cycles 67 160
Age (years) 31.4� 0.6 33.2� 0.4 P� 0.01
Oocytes recovered 11.6� 0.9 8.6� 0.4 P� 0.001
Oocytes injected 9.1� 0.7 6.6� 0.3 P� 0.001
Number fertilized 5.6� 0.5 4.8� 0.2 NS
Embryos transferred 2.8� 0.1 2.8� 0.1 NS
Pregnancy rate/cycle 31.3� 5.7% 26.9� 3.5% NS

Conclusions: In couples with MF infertility, the maternal age of the
patients is generally younger yielding more oocytes to inject compared to
non-MF patients. Since the number of embryos transferred is restricted to
�3 in patients�35 years of age, pregnancy rates in both groups are similar.
ICSI in non-MF cycles does not increase the pregnancy rate above that
found in MF cycles.

Supported by: Department of Ob-Gyn.

P-317

Evaluation of silica-based sperm separation method on sperm motility,
recovery, and morphology. S. Wang, J. Witmyer, R. Powers. Boston
IVF, Waltham, MA.

Objective: To evaluate and optimize the efficiency of sperm separation by
using a silica-based medium (PureCeption, Sage-Biopharma).

Design: Prospective study.
Materials/Methods: In previous studies, large variations of sperm param-

eters (total count, sperm motility, etc) between individuals, even from
normozoospermic men, has often lead to large standard deviations (SD) of
the parameters measured. The large SD due to individual variability inev-
itably makes the accurate measurement of outcomes extremely difficult and
thus confounds the evaluation of sperm separation methods. To reduce this
effect, semen samples of 20 patients were pooled together and divided into
equal volume. The advantages of pooling samples are two-fold: To increase
the sample volume so more replicates can be performed to reach statistical
significance, and more importantly, the individual variability among sam-
ples can be minimized. Each aliquot from the pooled sample was loaded
into gradients for comparison. Sperm motility, total recovery rate, motile
sperm recovery rate, and percentage of normal sperm morphology were
measured between (1) two-layer (90%-47%) and three-layer (85.5%-63%-
45%) PureCeption gradients; (2) large (1.5 ml), medium (0.75 ml), and
small (0.3 ml) sizes of three-layer gradients.

Results: There was no statistical difference between two-layer and three-
layer gradients with respect to motility, total recovery rate, and motile sperm
recovery rate. However, three-layer gradients resulted in recovery of a
significantly higher percentage of normal sperm morphology compared to
two-layer gradients (p� 0.05). The percentage of normal sperm morphol-
ogy increased from 2.9% (two-layer gradients) to 5.4% (three-layer gradi-
ents) according Tygerberg strict criteria. For different gradient sizes, similar
results were found between large, medium, and small gradients in terms of
motility and percentage of normal sperm morphology. However, signifi-
cantly higher sperm recovery rate was observed in the small gradients
(14.4%) compared to medium (10.2%) and large (4.9%) columns (p�
0.05).

Conclusions: Sperm samples prepared with three-layer gradients have a
higher percentage of normal sperm morphology than samples processed
from two-layer gradients. For three-layer gradients, the small size gradient
is a better choice since significantly higher sperm recovery rate was ob-
tained, while other parameters like sperm motility and percentage of normal
morphology were not compromised.

REPRODUCTIVE SURGERY

P-318

Treatment of a unilateral hydrosalpinx by salpingectomy or proximal
tubal occlusion may increase the potential for spontaneous pregnancy.
A. W. Sagoskin, G. L. Mottla, S. J. Greenhouse, P. E. Browne, R. J.
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Stillman, M. J. Levy. Shady Grove Fertility Reproductive Science Ctr,
Rockville, MD.

Objective: Numerous studies have demonstrated the negative effect of
hydrosalpinges on IVF pregnancy rates.Treatment by either salpingectomy
or proximal tubal occlusion prior to IVF has been shown to restore the
pregnancy rates to those expected for patient age. It has been hypothesized
that fluid contained within the hydrosalpinx has an adverse effect on
endometrial receptivity. It has also been reported that pregnancy rates in
patients with a unilateral hydrosalpinx treated with neosalpingostomy were
higher than patients with bilateral hydrosalpinges treated with neosalpin-
gostomy. We postulated that treatment of a unilateral hydrosalpinx in
patients with a normal patent contra-lateral tube may reverse the negative
effect on endometrial receptivity, and thus potentially increase the fecundity
in those patients. This study reports on the results of treating a unilateral
hydrosalpinx by either proximal occlusion, or salpingectomy, on natural
cycle fecundity or prior to IVF treatment.

Design: A retrospective chart review.
Materials/Methods: The study group consisted of 14 patients with a

unilateral hydrosalpinx in the presence of a patent normal contra-lateral
fallopian tube as demonstrated by hysterosalpingogram and laparoscopy.
All patients underwent laparoscopic unilateral salpingectomy or proximal
tubal occlusion between September 1996 and December 2000.

Results: The mean patient age was 32.4 years with a range from 27 to 40
years. The average duration of infertility was 3.3 years with a range from 1
to 10 years. Laparoscopic unilateral salpingectomies were performed on 8
patients and proximal tubal occlusion on 6 patients, without complications.
Spontaneous pregnancies occurred in 11 patients (79%). In 7 of these
patients who became pregnant, timed coitus was chosen prior to any other
planned treatments. In 4 patients who became pregnant, IVF was planned,
but spontaneous pregnancy occurred prior to initiating IVF treatment.
Pregnancies occurred in an average of 6.5 months with a range of 1 to 21
months. One additional patient became pregnant after a cycle of gonado-
tropins and intrauterine insemination, following 10 months of unsuccessful
timed coitus. This patient had a previous failed cycle of gonadotropins and
intrauterine insemination prior to her surgery. Two patients did not become
pregnant.

Conclusions: Selected patients with a unilateral hydrosalpinx and a nor-
mal contra-lateral fallopian tube may increase their cycle fecundity after
salpingectomy or proximal tubal occlusion without the need for IVF treat-
ment. A prospective study would be desirable to clarify this issue.

P-319

Laparoscopic ovarian cautery, correlation of number of puncture and
clinical outcome. O. A. Shawki, H. Hamza. Cairo Univ, Heliopolis, Cairo,
Egypt.

Objective: In the present work we evaluated postoperative endocrinal
changes and ovulation rate following ovarian drilling with a variable num-
ber of ovarian punctures.

Design: Prospective randomized study.
Materials/Methods: The study includes 112 patients suffering from pri-

mary infertility with typical PCOD criteria and no other factors. The criteria
of selection of patients were endocrine profile typical of PCOD in addition
to sonographic diagnosis. All patients proved to be non-responders to
medical induction of ovulation for a variable periods, at least six month trial.
Cases were divided into three groups. In Group A (31 cases) each ovary
received 10 punctures, group B (34 cases) 4 punctures were performed and
in group C (37 cases) only one puncture is done. Postoperative serum FSH,
LH and testostrone were measured and groups were compared to each other.
Ovulation was monitored by ultrasound and midluteal progesterone.

Results: The postoperative endocrinal changes were almost similar in all
groups.There was no statistical significant difference among various tech-
niques in ovarian drilling.

Conclusions: Laparoscopic approach for ovarian stimulation offers re-
warding results bin PCOD non responders. The clinical outcome does not
depend significantly on the number of punctures inflicted to ovaries. In-
creasing number of ovarian punctures do not add clinical value. Reducing
number of ovarian puncture will definitely decrease chances for post oper-
ative adhesion and the possibility of ovarian failure.

P-320

Risk of retrograde spill of endometrial cells at hysteroscopy. O. A.
Shawki, A. Hussein. Cairo Univ, Heliopolis, Cairo, Egypt.

Objective: Distension and irrigation of the uterine cavity during fluid
hysteroscopy were suspected to cause tumor cell dissemination into the
abdominal cavity in patients with endometrial carcinoma. To evaluate the
potential risk of spread of endometrial cells through Fallopian tubes at
hysteroscopy, and assess the possible spread of malignant cells to peritoneal
cavity comparing gas versus fluid distension media.

Design: Prospective analysis of 96 diagnostic hysteroscopies.
Materials/Methods: 96 cases scheduled for abdominal hysterectomy for

benign or malignant indication. During laparotomy, both fallopian tubes
were immersed in a sterile test tube. Concomitant Hysteroscopy is per-
formed and the regurgitated fluid is collected in the test tubes. Fluid is sent
for cytological examination and search for endometrial cells. In Carbon
dioxide distension, fallopian tubes are immersed in a fluid filled sterile
tubes.

Results: In cases of fluid distension, positive malignant cells in the
cytology were detected in 4/15 (26%) cases of endometrial carcinoma. In
benign cases, 3/27 (7%) positive cytology for endometrial cells in cases
done in early follicular phase of the cycle while 1/11 (9%) in cases
performed during late follicular phase of cycle, 6/16 (37%) in cases with
endometrial hyperplasia. While in all cases of gas distension medium (5
malignant, 36 benign), no evidence of endometrial cells could be detected
in cytological examination.

Conclusions: Fluid distension media for hysteroscopy carries a significant
risk of peritoneal spill. Hysteroscopy at early follicular phase of cycle
carries the least possibility for retrograde endometrial spread. Gas disten-
sion at a low pressure is very safe and does not cause regurgitation of
endometrial cells.

Supported by: Department of Gynecology, Cairo University.

P-321

Marlex mesh causing inguinal vasal obstruction: a treatable, prevent-
able cause of obstructive azospermia. G. Barme, S. Honig, E. Fuchs, D.
Ohl, R. Meacham, S. McCallum. Yale Univ Sch of Medicine, New Haven,
CT; Oregon Health Science Univ, Portland, OR; Univ of Michigan Medical
Ctr, Ann Arbor, MI; Univ of Colorado Health Science Ctr, Denver, CO;
Stanford Univ Sch of Medicine, Palo Alto, CA.

Objective: The objective of this abstract is to review the characteristics of
a multi-institutional series of inguinal vasal obstruction related to Marlex
mesh herniorrhaphy (IVO-MM).

Design: This study is a case series review, using the “androlog” internet
site to gather information and to share case experiences. It is a multi-
institutional study.

Materials/Methods: Five patients from five institutions in the U.S. re-
ported individual cases of IVO-MM. The patient characteristics, surgical
data, etc., were forwarded to one center for tabulation of the data.

Results: In total, bilateral obstruction occurred in 3 patients, and unilat-
eral obstruction, with prior unrelated contralateral testis atrophy, occurred in
2 patients. The average patient age was 38.5 years. Average number of years
since mesh herniorraphy to time of diagnosis was 3.3 years. The diagnosis
was confirmed surgically in three, by seminal vesciculogram in one, and by
presumptive history in one. All patients were azospermic at diagnosis.
Surgical exploration revealed a dense fibrotic reaction in all cases and only
a third could be reconstructed.

Conclusions: Surgical injury to the vas secondary to scrotal and inguinal
surgery has been reported in the literature, treatable by microsurgical
reconstruction. Recently, internet “androlog” case presentations identified
several cases of inguinal vasal obstruction related to Marlex mesh hernior-
rhaphy. We examined the details of these individual cases. The incidence of
use of Marlex mesh in inguinal herniorrhaphy is increasing. The incidence/
prevalence of IVO-MM is not known. This is the first report of a series of
cases of IVO-MM from a multi-institutional study. It appears as though
IVO-MM is difficult to reconstruct due to the dense fibrotic reaction in the
area of the mesh as described previously in animals. (J Urol 161:1344,
1999). General surgeons should be made aware of these data and should
proceed with caution regarding the use of Marlex mesh in patients of
reproductive age with bilateral inguinal hernias.
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P-322

Intraperitoneal autologous ovarian transplantation. F. V. Barros, R. M.
Oliveira, F. Massote, R. Megale, S. Geber. Fed Univ of Minas Gerais, Belo
Horizonte, Brazil.

Objective: Assess the ovarian function after removal of the ovaries and
intraperitoneal autotransplantation without vascular anastomosis.

Design: Prospective experimental study involving 60 rats.
Materials/Methods: A total of 60 Holtzman rats were randomized to one

of the three groups: Group 1 (n� 20) bilateral oopherectomy, Group 2 (n�
20) sham operation, Group 3 (n� 20) ovarian autotransplantation group.
Vaginal smears were made daily, for 5 days, starting, at least, 8 days after
the surgery, in order to check the presence of oestral cycles. One week after
the end of the vaginal smears, the autografts were excised and histologically
studied.

Results: Eighteen rats (90%) of group 1 showed a persistent atrophic
pattern in the vaginal smears. Two showed signs of cornification of the
vaginal epithelium, but they did not present a complete oestral cycle. Fifteen
rats (75%) of group 2 presented a regular oestral cycle and 5 (25%) showed
irregular cycles. Sixteen rats (80%) of group 3 showed regular oestral
cycles, and 4 (20%) animals had irregular cycles. Using the logistic regres-
sion model, it was demonstrated no significant difference between group 2
and 3, in which concern the number of animals that presented irregular
cycles (p value� 0,4862). All but one graft had follicles in all stages of
development, including advanced antral stages. It was also showed many
corpus luteum in all grafts.

Conclusions: Our study demonstrates that intraperitoneal ovarian auto-
transplantation without vascular anastomosis, in castrated female rats, re-
stores the oestral cycling and shows normal follicle development.

P-323

Timing of preemptive local anesthesia for post-operative pain control:
a prospective randomized study. J. A. Coleman, J. Sandhu, M. Goldstein.
New York-Presbyterian Hospital/Weill-Cornell Medical College, New
York, NY.

Objective: To evaluate the efficacy of preincision local anesthesia in
preventing postoperative pain.

Design: A prospective randomized study design was used in which
patients received one of two treatment arms for administration of local
anesthesia. The study was undertaken in 2 parts. Patients served as their own
internal control in the first part and treatment was randomized to either right
or left side for patients undergoing bilateral procedures. In the second part,
patients were randomized to one of the two treatment techniques for both
incisions. Treatment was controlled for amount of anesthetic as well as
systemic analgesics used.

Materials/Methods: Injection with local anesthetic was administered ei-
ther pre-operatively [PRE] or post-operatively [POST] to a series of 68
consecutive patients undergoing microsurgical varicocelectomy. Outcomes
were measured using verbalized pain scale questionnaire and quantity of
post-operative analgesics required during the immediate recovery period
and at time of initial follow-up. Data was evaluated using t-test, chi square,
regression analysis and descriptive statistical measures.

Results: Pain control rates were subjectively better in the POST than the
PRE treated group (92% vs 67%, respectively). Patients in the PRE group
required more post-operative analgesics for pain control than patients in the
POST group (p� .05). Of the subjects in the PRE group, higher total pain
scores were significantly correlated with greater use of postoperative med-
ications (p� .05) which was not seen in the POST group. Lower postop-
erative pain medication use by subjects in the PRE group correlated with
greater amounts of intraoperative fentanyl administration (p� .05), a
finding not associated with the POST group.

Conclusions: Post-operative injection of local anesthetic provides lasting
pain control requiring less systemic analgesia than pre-emptive local anes-
thetic injection. Post-surgical injection of local anesthetic is a superior
method of providing post-operative pain control for ambulatory surgical
procedures.

P-324

Resident training in gynecologic laparoscopy: barriers to curriculum
changes include faculty time constraints and insufficient funding. A. S.
Fernandez, D. W. Stovall. Department of Obstetrics and Gynecology,
Medical College of Virginia Hospitals-Virginia Commonwealth Univ,
Richmond, VA.

Objective: Competency in laparoscopic surgical procedures is one im-
portant aspect of residency training in reproductive surgery. Our primary
objective was to assess the current methods used in Obstetric and Gyneco-
logic residency programs to train their residents in gynecologic laparoscopy.
Secondary objectives included assessing residency directors’ opinions re-
garding the best methods for laparoscopic training and the barrier(s), if any,
to implementing these techniques.

Design: An email survey of all Obstetric and Gynecology residency
programs in the United States and Puerto Rico.

Materials/Methods: A survey that included eight questions pertaining to
residency training in gynecologic laparoscopy was developed. Included in
the survey were questions regarding whether the residency program had
developed a formal curriculum for laparoscopic training, what current
training method(s) were used by the residency program, opinions regarding
what method(s) of training were the most effective, what were the barriers
to implementation of these methods, and whether the director would support
a standardized clinical examination to test competency in laparoscopy. The
survey was sent via email to residency directors listed in the 2000 CREOG
Directory of Obstetric & Gynecologic Residency Programs and Directors.
Respondents had the option of completing the survey in a Microsoft Word
format or in an Acrobat graphics format.

Results: Forty two residency programs responded to the survey. Most
respondents used the Microsoft Word format. Of the respondents, 30 (71%)
had implemented a formal curriculum for laparoscopic training. The most
common methods of training used were mentoring during laparoscopic
cases (100%), didactic lectures (93%), pelvic trainers (88%), and animal
laboratories (86%). When asked which single method was most important in
teaching laparoscopy, 50% (18/36) said animal laboratories, 31% (11/36)
said mentoring during laparoscopy, and 17% (6/36) said pelvic trainers. The
most common barriers to implementing additional methods to the programs’
current teaching efforts were lack of faculty time 64% (21/33) and insuffi-
cient funds 61% (20/33). Twelve percent (4/33) cited decreases in patient
volume as a barrier to laparoscopic training. Only 12% (5/42) of programs
used a written examination to assess laparoscopic skills, but 56% (19/34) of
programs favored a national standardized clinical examination to assess
resident competency in laparoscopic surgery. The majority of respondents
believed that within the next ten years the healthcare industry would require
proof of competency in laparoscopy as a standard of care.

Conclusions: The results of this survey suggest that most Obstetrics &
Gynecologic residency programs in the United States and Puerto Rico
utilize a formal curriculum to train their residents in laparoscopic surgery.
Although most program directors would like to increase the use of laparo-
scopic trainers and animal models in their curriculum, lack of funding and
faculty time constraints are major impediments to these changes. There is
some support for a nationally standardized examination to test clinical
competency in gynecologic laparoscopy.

P-325

Parecoxib sodium demonstrates opioid sparing effects in post-laparot-
omy surgical patients. R. H. Wender, P. M. Desai, M. C. Snabes, S. C.
Talwalker, M. E. Kuss, R. C. Hubbard. Cedars-Sinai Medical Ctr, Los
Angeles, CA; Dept of Anesthesiology, Univ of Alabama, Birmingham, AL;
Pharmacia, Skokie, IL.

Objective: To compare the opioid sparing effectiveness and clinical
safety of the injectable cyclooxygenase-2 (COX-2) specific inhibitor, pare-
coxib sodium over a 24-hour period.

Design: This double-blind, placebo-controlled study compared the opioid
sparing effectiveness of parecoxib sodium 20 mg IV and parecoxib sodium
40 mg IV in post-operative patients who had undergone surgery through a
lower transverse or midline incision under general anesthesia.

Materials/Methods: 216 women who had undergone elective lower ab-
dominal gynecological surgery were randomized to receive study medica-
tion along with the first postoperative morphine dose (1–2 mg). Subsequent
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morphine doses (1–2 mg) could be taken by patient controlled analgesia
(PCA) or by bolus, which was permitted at any time. Remedication with
study medication occurred at 12 and 24 hours after the first dose. The
amount of morphine consumed within 24 hours was analyzed in the set of
patients who received study medication prior to first the morphine dose and
within 30 minutes of the end of surgery (“per protocol” cohort), and in the
intent to treat (ITT) cohorts, using analysis of covariance (with treatment
and center as factors and baseline pain intensity as a covariate). Additional
standard pain assessments such as Patient’s Global Evaluation of Study
Medication were made.

Results: In the set of patients where study medication was administrated
within 30 minutes of the end of surgery and prior to administration of
morphine, patients receiving parecoxib sodium 20 mg and 40 mg used 18%
and 36% less total morphine (bolus plus PCA) than placebo-treated patients
(p � 0.05). In contrast, the ITT cohort, including those who did not receive
study drug prior to the first dose of morphine, did not exhibit significant
differences in morphine consumption in the three study groups. Mean
morphine consumption was 51.1 mg in the placebo group and 50.7 mg and
48.5 mg in the parecoxib sodium 20 mg and 40 mg groups. During the final
Patient’s Global Evaluation of Study medication a greater proportion of the
parecoxib sodium 20 mg and 40 mg groups (96% and 95%) rated their study
medication as good or excellent compared to placebo (84%). Finally pare-
coxib sodium 20 mg or 40 mg administered in combination with morphine
was well tolerated with no significant differences in adverse event rates.

Conclusions: Parecoxib sodium demonstrates opioid sparing effects when
administrated immediately after surgery and prior to post-operative mor-
phine administration. These results are consistent with the opioid sparing
properties of parecoxib sodium observed in other postoperative pain mod-
els.

Supported by: Sponsored by Pharmacia Corporation.
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P-326

Factors affecting embryo transfer and subsequent pregnancy outcomes
in in vitro fertilization. M. J. Heard, R. B. Lathi, J. E. Buster, P. Cisneros,
P. Casson, S. A. Carson. Baylor Coll of Medicine, Houston, TX; Stanford
Univ Sch of Medicine, San Francisco, CA; Univ of Vermont, Burlington,
VT.

Objective: The objective of this study is to evaluate the relationship of
embryo transfer difficulty and uterine position to subsequent pregnancy
outcomes with In Vitro Fertilization (IVF) Embryo Transfer (ET).

Design: Retrospective analysis.
Materials/Methods: A retrospective review of all IVF-ET cycles from

1996–1998 at Baylor College of Medicine. Uterine position and trial
transfer were recorded at the initial visit. All patients underwent a standard
Lupron-Pergonal� stimulation, oocyte retrieval, and ET. Subjective assess-
ment of difficulty for each ET was recorded as one of 4 categories: none,
minimal, moderate, or very difficult. A Wallace Catheter� was used for all
transfers. If the catheter did not pass easily, three techniques were used to
facilitate transfer: a catheter sheath, a pipelle, or a cervical stitch to place
traction on the cervix. If embryos were retained in the catheter, they were
transferred again. Measures of transfer difficulty were recorded on the day
of transfer. Final pregnancy outcome was correlated with transfer difficulty.

Results: In 401 cycles analyzed, 239 (60%) were anteverted, 107 (27%)
were retroverted, 51 (13%) were mid position and in 4 uterine position was
not recorded. The latter two groups were excluded from analysis for uterine
position. Women with anteverted and retroverted uteri were similar in age,
parity, diagnosis, and number of embryos transferred. Pregnancy rates and
“take home baby” rates were 42.3% and 35.1% for anteverted group and
33% and 26.8% in the retroverted group. The subjective difficulty, as
recorded by the physician operator was none to minimal in 362 (90%) of
patients and moderately to very difficult in 39 (10%). These groups were
similar in age and number of embryos transferred. “Take home baby” rates
were also similar in the two groups: 31.5% in the minimally difficult
transfers and 25.6% in moderately to very difficult transfers. Cervical stitch
placement, passage of a catheter, dilation with a pipelle or retained embryos
were examined both separately and additively for effects on pregnancy
rates. None of these factors, when examined separately, were found to be

significant predictors of pregnancy outcomes. These 4 factors combined to
form a scoring system. Each factor, when present, added to 1 point to the
patient’s score, with maximum score being 4. The pregnancy rates were
39.6%, 39.4%, 31.6% and 23.8% respectively for patients with transfer
difficulty scores of 0,1,2, and 3. Only one patient had a score of 4; she did
not conceive. Only maternal age greater than 35 and number of embryos
transferred were found to be significant predictors of “take home baby”
rates.

Conclusions: Difficulty of embryo transfer did not have a signficiant
impact on pregnancy outcome after IVF. Rather, maternal age and number
of embryos transferred were significant predictors of live birth rates.

Supported by: Baylor College of Medicine, Department of Obstetrics and
Gynecology, Division of Reproductive Endocrinology and Infertility.

P-327

What happens to couples after assisted conception: Social and medical
outcome after the end of treatment in couples who failed to conceive
from treatment. D. J. Cahill, J. Meadowcroft, E. Corrigan. Univ of Bristol
Ctr for Reproductive Medicine, Bristol, UK.

Objective: We accept that IVF and assisted conception treatments are
generally stressful. In addition, not everyone succeeds in achieving a preg-
nancy through our intervention. We wanted to know what happens to
couples after they leave our centre. To determine the continuing likelihood
of conception and the effect on their family life, couples who had previously
undergone unsuccessful assisted conception treatment were sent a postal
questionnaire to ascertain these details.

Design: Postal questionnaire survey to all patients treated in a Private
University IVF Centre more than three years previously (with follow-up by
further questionnaire and telephone if necessary).

Materials/Methods: 463 consecutive couples who had assisted conception
treatment at our Centre at least three years before the survey were sent a
structured questionnaire. Through this, information was obtained on
whether further attempts were made to conceive with or without treatment
elsewhere and the outcome, whether couples had adopted a child and
whether the couple had separated, divorced or moved house since the end of
treatment. The main outcome measures were: Proportion of women con-
ceiving following further treatment elsewhere or without treatment; time to
conception without treatment; pregnancy outcome in these women; signif-
icant changes in domestic circumstances (moved house/divorced/separated);
whether the couple had adopted a child or children.

Results: Of 463 couples surveyed, 121 were not contactable, presumably
having moved. 149 of the remainder replied. Of the 149, 32% had adopted,
5% were divorced and in their replies, a further 2% said they had moved
house. Of the 149 who replied, 34 had treatment, 114 did not. Of the 34 with
further treatment, 14 conceived and all carried at least one baby to term. Of
the 114 who had no further treatment, 48 conceived (after a median 7
months from cessation of treatment; range 1-84 months) and 41 carried at
least one baby to term. Of those who conceived, 40% conceived within 6
months, 50% by a year, and 65% by 2 years. Allowing for the non-
responders, a minimum cumulative conception rate of 21% over 2 years was
observed. Data relating these findings to the couples’ original diagnosis will
be presented.

Conclusions: The response rate was low, but the nature of the survey and
the time since treatment may have influenced this. The rates of marital
separation and divorce are probably falsely lowered by the poor response.
The likelihood of conception after treatment was high, considering these are
couples with prolonged infertility; this may reflect some pharmacological or
physiological effect. After discontinuation of treatment, couples will still try
elsewhere hoping for better (more successful) treatment. In addition, these
data support the suggestion that many couples will ultimately conceive if
they persist for long enough.

P-328

Presence of cervical mucus at embryo transfer and in vitro fertilization
(IVF) outcome. A. P. Singh, C. A. Sattler, D. G. Hammitt. Mayo Clin
Scottsdale, Scottsdale, AZ.

Objective: Cervical mucus aspiration prior to embryo transfer (ET) has
been recommended to optimize IVF outcomes. Potential concerns with
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cervical mucus present at time of ET include decreased transfer efficiency
and increased incidence of retained embryos. However, the technique of
cervical mucus aspiration may have adverse consequences. These include
possible induced cervical bleeding, increased uterine contractility, or unin-
tentional injection of aspiration fluid into the uterine cavity. The purpose of
this study was to analyze the impact of cervical mucus on or in the ET
catheter on IVF outcomes using standard ET techniques.

Design: Retrospective cohort analysis.
Materials/Methods: From 9/14/99 to 12/31/00 65 Fresh IVF transfers

with non-donor eggs were performed. Controlled ovarian hyperstimulation
involved standard protocols with either GnRHa down regulation followed
by recombinant FSH, or GnRHa flare and recombinant FSH. Oocyte re-
trieval was performed 36 hours following hCG administration. Transfers
were performed 3 days following retrieval. 47 transfers were with the
Edward-Wallace (EW) catheter (72%) and 18 were with the Casmed cath-
eter (28%). Transfer technique in all cases involved simple cleansing of
cervical os with cotton tipped swabs dipped in buffered saline. Trial transfer
was performed prior to actual transfer. Following actual transfer the ET
catheter was evaluated by the embryologists for the presence of cervical
mucus on or in the catheter.

Results: 44 embryo transfers had no cervical mucus (CM) noted on ET
catheter. 21 transfers had CM present. Clinical pregnancy rate per transfer
in the CM group was 12/21 (57%) and in the no CM group was 20/44
(45%). This was not statistical significant (NS). Ongoing Pregnancy rate per
transfer was 8/21 (38%) in the CM group and 16/44 (36%) in the no CM
group. This was also NS. There was also NS difference between groups
(CM versus no CM) in age (35.2 versus 35.9), number of embryos trans-
ferred (3.2 versus 2.8), or embryo grades (0.87 versus 0.86). There was one
case with a retained embryo when mucus was present. No retained embryos
were seen in any cases with no CM present. 5 transfers required more than
one transfer attempt. There was NS association of CM presence with more
than one transfer attempt. Finally there was NS difference in presence of
mucus in EW verses Casmed transfer cycles.

Conclusions: In this study, the presence of cervical mucus on or in the ET
catheter at time of embryo transfer did not impact IVF outcome. Further
studies are in progress to evaluate whether small versus significant amounts
of cm at ET impact IVF outcomes. CM aspiration before ET may not
improve IVF success rates and should be used with caution.

P-329

Comparison of two different long GnRH-� protocols in normal re-
sponding women undergoing IVF/ICSI. I. Aruh, F. Karaarslan, T. Pinar,
D. Aslan, R. Keles, N. Demir. Irenbe Reproductive Medicine Ctr, Izmir,
Turkey; SSK Izmir Maternity Hosp, Izmir, Turkey.

Objective: Long protocols with GnRHa for IVF/ICSI cycles can be
planned using different preparations. A single dose long acting GnRHa
protocol is compared with a short acting daily GnRHa protocol in normal
responding women undergoing IVF/ICSI.

Design: Retrospective analysis of 63 consecutive cycles.
Materials/Methods: From August 1998 to August 1999, all normal re-

sponding women undergoing IVF/ICSI in our center used a single dose long
acting GnRHa preparation, triptorelin (Decapeptyl Depot, Ferring), in 38
cycles (Group A). After August 1999 we switched to a daily short acting
GnRHa preparation, buserelin (Suprefact nasal, Hoechst), in similar cases
assigned to use long protocol. Since we added the use of recFSH prepara-
tions and blastocyst transfers to our practice after May 2000, only the
patients enrolled before this date using urinary FSH/HMG preparations and
having day 3 embryo transfers (ET) were included in the study. In Group A,
a single dose of 2.8 mg, which is3⁄4 of a full syringe of Decapeptyl depot
was administered IM on cycle day 1 after pretreatment with an oral con-
traceptive (OC) for 1 month. In Group B which consisted of 25 cycles,
buserelin 0.9 mg/day as a nasal spray was started when the patient took the
15th pill of a 21 day OC pack and continued with 0.6 mg/day after 10 days,
till the day of HCG. In Group A, two weeks after the depot GnRHa and in
Group B on day 3 of the cycle, if a thin endometrial lining with no ovarian
cyst was seen under ultrasound and E2 level was�40 pg/ml, induction was
started using a combination of urinary FSH (Metrodin HP, Serono) and
HMG (Pergonal, Serono). Apart from the drugs used, all other clinical and
laboratory protocols remained unchanged during the study period. P values
were calculated by using Chi-square test for the rates and Student’s t test for
comparing means.

Results: Results are summarized in the table below.

Group A Group B P

Embryo transfer cycles 38 25 NS
Age (Mean� SD) 30.6� 3.9 32.3� 4.4 NS
Mean No. amps FSH/HMG 42.4� 14.3 38.7� 9.6 NS
Mean No. oocytes retrieved 16.4� 7.8 13.7� 4.9 NS
Mean No. of 2PN 9.0� 5.4 7.1� 3.6 NS
Mean Peak oestradiol (pg/ml) 3416� 1241 3109� 1200 NS
Mean no. embryos transferred 4.9� 1.4 4.8� 1.4 NS
Implantation rate 14.3% 15.8% NS
Clinical pregnancy rate per

transfer
36.8% 40.0% NS

Livebirth rate per transfer 28.9% 28.0% NS

Conclusions: Although this retrospective study presents the data obtained
from a limited number of patients, the two types of long protocols using a
long acting (Decapeptyl Depot) or a short acting GnRHa preparation (Su-
prefact nasal) in normal responding women undergoing IVF/ICSI, yielded
similar outcome comparing number of ampoules of FSH/HMG used, clin-
ical pregnancy rates, implantation rates and livebirth rates.

P-330

In vitro fertilization and embryo transfer for the treatment of couples
with secondary infertility and a history of recurrent abortion. C.
Alatas, S. Aksoy, R. Mercan, A. Mumcu, B. Urman. American Hosp of
Istanbul, Istanbul, Turkey.

Objective: Management of couples with recurrent abortion and secondary
infertility using assisted reproductive techniques has been reported in the
past. Although the initial study reported promising pregnancy rates and
outcome the results were not substantiated. The aim of this study was to
assess the role of IVF-ET in couples with three or more abortions with no
demonstrable cause.

Design: Prospective case series.
Materials/Methods: A total of 21 couples with secondary infertility and a

history of unexplained recurrent abortion were enrolled. All couples were
evaluated with a hysterosalpingogram/hysteroscopy, measurement of anti-
cardiolipin IgG, IgM and lupus anticoagulant, and male and female karyo-
type analyses. Standard infertility evaluation with semen analysis and
documentation of ovulation was performed for all couples. Of the 21
couples, laparoscopy had been performed in 16. IVF-ET or ICSI was
performed according to semen analysis of the male. All women were down
regulated with a luteal start GnRH analogue and stimulated with pure or
recombinant FSH. Up to 4 embryos were replaced depending on embryo
quality and female age. Preimplantation genetic diagnosis was not carried
out due to the unavailability of the technique at the time of the study.

Results: Of the 21 couples, 5 had mild-moderate male factor, 6 had
endometriosis, and 3 had anovulation. Women with endometriosis had their
lesions fulgurated during surgery. Mean female age was 33.5 years (26–44)
and mean duration of infertility was 4.5 years (1–11). Mean number of
previous abortions was 3.9 (3–9). A total of 25 cycles of IVF/ICSI was
performed. A mean of 11.1 oocytes (3–26) were retrieved and 2.8 (1–4)
embryos were transferred. One cycle was cancelled due to empty follicles.
Clinical pregnancy per initiated cycle was 32% (8/25). Of the 8 pregnancies
2 delivered (1 singleton, 1 twin) and 5 ended in first trimester miscarriages.
One twin pregnancy was terminated at 22 weeks due to severe preeclampsia.
Take home baby rate was 8% (2/25) per cycle and 8.3% (2/24) per embryo
transfer. At the same time period, clinical pregnancy rate per embryo
transfer in our institution was 41% for all age groups included.

Conclusions: Etiology of recurrent abortion is most probably multifacto-
rial and complex. In couples with a history of recurrent abortion and
secondary infertility, IVF/ICSI appears to yield very low delivery rates with
most of the pregnancies achieved ending in spontaneous abortions. Preim-
plantation genetic diagnosis appears to be the approach of choice in these
couples.

P-331

Progesterone affects the cervix prior to embryo transfer. D. N. Senci-
boy, K. L. Sharpe-Timms. Univ of Missouri-Columbia, Columbia, MO.
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Objective: With advancing technology, the day of in vitro fertilization
(IVF) embryo transfer has progressed from day 2 to day 3 to day 5
post-fertilization. Exogenous progesterone administration is initiated at the
time of oocyte retrieval to help prepare the endometrium for embryo
implantation. Hence, prolonging the time of embryo transfer from day 2 to
5 correlates with an increasing duration of progesterone exposure to the
female reproductive tract. As progesterone may affect the cervix and sub-
sequently influence the success of pre-embryo transfer, this research eval-
uated the effects of increased duration of progesterone exposure on cervical
anatomy and physiology.

Design: Prospective controlled animal model to study the effects of
progesterone on the cervix prior to embryo transfer.

Materials/Methods: As studies of the human cervix at the time of pre-
embryo transfer are restricted, a murine model was used. As with human
IVF, controlled ovarian hyper-stimulation was induced in mice (n� 12) by
gonadotropin injection (5 IU PMSG) and 48 hours later (day 0), hCG
injection (5 IU). Also at this time, a subcutaneous injection of time-released
progesterone (5 mg) was administered. On days 2, 3 and 5 mice were
euthanized by CO2 overdose. Serum progesterone was measured by RIA. In
dorsal recumbence, a catheter was introduced into the vagina and cervix.
Upon withdrawal, cervical mucus was collected and evaluated for ferning
patterns. The cervices were dissected from the adnexa and cervical circum-
ference and length were measured. Tissues were histologically processed to
evaluate cervical lumen area and clefts. In addition, cervical mucus was
collected from human IVF embryo transfer catheters (n� 11) on days 2, 3
and 5 and tested for ferning. ANOVA or ANOVA on Ranks were used to
detect differences on each of the transfer days. Spearman’s Rank Order
Correlation was used to test the correlation between day of transfer and the
significant variables.

Results: Anatomical changes included an increase in cervical circumfer-
ence (P� 0.016) and a decrease in cervical lumen area (P� 0.037).
Histologically, the number of luminal clefts showed a decreasing trend (P�
0.109) over the three days observed. Branching of cervical mucus ferning
showed a strong increasing trend (P� 0.074) over time. A significant
correlation (P� 0.015) existed between day of transfer and amount of
ferning in the mice, which was also observed between human cervical
mucus and day of transfer (P� 0.009).

Conclusions: In the murine model, anatomical changes combined with a
more complex pattern of cervical mucus ferning are indicative of proges-
terone-induced changes that could affect the ease of passage of embryo
transfer through the cervical canal. Similar correlations between human
cervical mucus ferning and day of transfer suggest these observations may
be extended to human IVF and embryo transfer.

Supported by: University of Missouri Department of Obstetrics and
Gynecology Research Division.

P-332

Should more than 5 viable embryos be transferred on day 3 in
women � 40 years old? R. Sachdev, M. Patel, R. Shelden, D. B. Seifer.
UMDNJ, Robert Wood Johnson Medical Sch at Camden, New Brunswick,
NJ.

Objective: There exists considerable debate regarding the number of
embryos to transfer in women�40 years old. These women have a below
average prognosis for conception and thus, the protocol historically used at
our program has been to transfer all viable embryos, regardless of number
in these patients. Recently, ASRM Practice Committee Report (Nov ’99)
suggested transferring no more than “5 good quality embryos” in this age
group. The purpose of this report is to determine if a protocol of transferring
all embryos, specifically�5 when available, leads to an increased risk of
higher order multiple gestation (HOMG) in this older population.

Design: Retrospective analysis.
Materials/Methods: Analysis of all women�40 on whom embryo trans-

fer was performed after IVF between 1/1/96 to 12/31/00. As per the protocol
used at our institution, all viable embryos were transferred. For the purpose
of data analysis, these women were grouped into those receiving�5 viable
embryos, consistent with ASRM guidelines (group A) and those receiving
�5 embryos (group B). Comparisons of clinical pregnancy and multiple
gestation rates, mean age, day 3 FSH, number of oocytes retrieved and
embryos transferred were made for each group.

Results: There were a total of 102 embryo transfer cycles from 1/1/96 to
12/31/00. The range of embryos transferred was 1–11. Refer to the table.

Group A Group B P value

# of cycles 74 28
Clinical pregnancy rate 14.9% 32.1% �0.05
Twin gestation rate 0% 44.4% �0.05
HOMG 0% 0%
Mean age 41.3 41.1
Mean oocyte # retrieved 10 18 �0.05
Mean embryo # transferred 3 8 �0.001
Mean FSH (mIU/ml) 5.3 3.9 �0.01

Conclusions: These preliminary findings suggest that transferring more
than 5 embryos leads to a significantly higher pregnancy rate in women�40
without an increase in the higher order multiple gestation rate. However, an
increase in twin gestations was observed. Although controversial, the mor-
bidity associated with twins may be an acceptable compromise to achieve
adequate pregnancy rates in this poor prognosis group.

P-333

Parameters related to high rate of multi-pronucleated in intracytoplas-
mic sperm injection cycles. E. Young, A. Valcarcel, A. Nabel, I. de
Zuñiga, C. Sueldo, R. Quintana. Inst de Ginecologı´a y Fertilidad (IFER),
Capital Federal, Buenos Aires, Argentina.

Objective: To evaluate the clinical and laboratory parameters correlated
to high incidence of triploid zygotes in intracytoplasmic sperm injection
(ICSI) cycles.

Design: Retrospective analysis.
Materials/Methods: Between January 1997 and December 1999, 815

ICSI cycles were performed at our center. In this population 41 cycles
showed a high incidence (�20% of microinjected oocytes) of triploid
zygotes (Group A) and they were compared with 41 matched cycles (by age
and date of ICSI performance) that did not show triploid zygotes after ICSI
(Group B), control group. The average age was 36,4� 0.8 years in both
groups. The ovarian stimulation protocols were similar in both groups. The
parameters analyzed were: number of gonadotropin ampoules, peak estra-
diol level, number of oocytes retrieved and microinjected, sperm quality,
bipronucleated and tripronucleated zygotes, embryo quality, and clinical
pregnancy rate. One-way ANOVA test with Tukey comparison post test
was used to determine statistical analysis.

Results: Group A showed a significantly higher number of gonadotropin
ampoules used (43.5� 2.8 vs. 34.8� 3.2 in group B, p� 0.05), also the
peak estradiol was significantly lower (1502.1� 126 vs. 2709� 187 pg/ml
in group B, p� 0.001), and the normal fertilization rate was significantly
lower (40.8� 4.8% vs. 74.5� 4.7% in group B, p� 0.05). The semen
quality was similar in both groups. The rate of tripronucleated zygotes was
45.2 � 4.7% of all oocytes microinjected in Group A (5.4� 0.8 per
patient). Furthermore, although the number of oocytes retrieved and micro-
injected was lower in Group A, the embryo quality was poorer and the
clinical pregnancy rate was lower compared to Group B, yet these differ-
ences did not achieve statistical significance.

Conclusions: Our findings showed that patients with a high incidence of
tripronucleated zygotes after ICSI required a significantly higher number of
gonadotropin ampoules and achieved a lower peak estradiol levels than
controls. These findings are opposite to those described by Sachs et al.
(Fertil Steril 2000) possibly due to their inclusion of any patient with even
a single triplonucleated zygote in the study group. Furthermore, the fertil-
ization rate was significantly lower and although the lower quality embryos
and clinical pregnancy rate did not achieve significance, the appearance of
high number of triploid zygotes after ICSI seems to represent a poor
prognosis parameter in ART.

P-334

Impact of intrauterine reflux of media during cervical irrigation at
embryo transfer. G. S. Letterie, L. A. Marshall, M. J. Angle. Virginia
Mason Medical Ctr, Seattle, WA.
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Objective: To determine if reflux of culture media during cervical irri-
gation at the time of embryo transfer (ET) in patients undergoing in vitro
fertilization (IVF) has any effect on pregnancy rates.

Design: Prospective, comparative.
Materials/Methods: Patients undergoing IVF who were�40 years of age

and underwent an ET on either Day 3 or Day 5 were studied. Preparation
involved irrigation of the endocervical canal with culture media. The outer
sheath of a coaxial transfer catheter was placed at the endocervical canal and
connected to a 5 ccsyringe. The canal was irrigated using gentle thumb
pressure. Upon withdrawing the catheter, excess media and cervical mucus
was aspirated. During irrigation, the intrauterine cavity was observed with
transabdominal ultrasound to assess if there was reflux of media into the
cavity. After irrigation, ET was performed placing the outer sheath of the
catheter 1 cm into the cervical canal and passing the inner sheath to a
distance 1.5 cm from the fundal region. The location of the catheter tip was
identified using 2-dimensional transvesical, transabdominal ultrasound im-
aging. Patients were categorized as having reflux (Group I) or not (Group
II). Clinical pregnancy rates (PR) were compared by chi-square analysis.
Age, estradiol, and number of embryos transferred were compared by
analysis of variance.

Results: Eighty-five patients were studied. Reflux was observed in 48
patients; no reflux was observed in 37 patients. PR were significantly higher
in Group I than Group II (60% vs 25%). There was no difference in age
(33.1� 2.1 vs 34.7� 1.7), estradiol (2815 pg/ml� 1172 vs 2776� 1311),
number of embryos transferred (2.0 on Day 5 for Groups I and II and 3.1 vs
3.2 in Groups I and II).

Conclusions: These data suggest that reflux during cervical irrigation at
ET is a frequent event and may enhance the likelihood of pregnancy.
Possible factors include a self-selection process of easier transfers more
likely to have reflux, facilitation of catheter passage by the media in the
cervical canal and lower uterine segment and the possibility that media in
the cavity creates a favorable environment for implantation.

P-335

Preliminary study on the use of gonadotropin releasing hormone
(GnRH) antagonist for premature LH surges in GnRH agonist down-
regulated IVF cycles. M. Fakih, I. Gill, Z. Nassar, N. Shamma. IVF
Michigan, Rochester Hills, MI.

Objective: GnRH agonists are commonly used for pituitary desensitiza-
tion in IVF cycles. In a small number of cases, patients will breakthrough
the desensitization and begin a premature LH surge, and subsequently have
their cycles cancelled. The aim of this study is to assess the efficacy of using
a GnRH antagonist in patients who have already been downregulated using
a GnRH agonist, in order to block the premature LH surge.

Design: Prospective clinical study.
Materials/Methods: A total of 168 IVF patients were evaluated from

October 2000 to January 2001. Of these, 7 patients were found to have
premature LH elevations greater than or equal to 4 IU/ml. Ages of patients
ranged from 28 to 39. Infertility was secondary to polycystic ovary syn-
drome (PCO), endometriosis, and unexplained infertility. All patients re-
ceived late luteal phase downregulation using 1.25 mg Leuprolide acetate as
a depot injection. On day 3 of the menstrual cycle, patients had baseline
ultrasound and bloodwork consisting of Estradiol, LH, and Progesterone,
after which gonadotropin injections were started. Repeat ultrasound and
bloodwork were done after 5 days of treatment and then every other day
until human chorionic gonadotropin (hCG) administration. All 7 patients
were started on a GnRH antagonist (.25 mg/day, sc) starting the day of rise
in LH and continued until day of hCG administration. When 3 follicles were
observed to be�17 mm, 10,000 units of hCG (Profasi), was given.
Progesterone supplementation was given for luteal phase support. Data were
analyzed using a paired T-test.

Results: The decrease in the average serum LH levels between the start of
GnRH antagonists and the day of hCG was statistically significant (p�
.001). There was no difference in the progesterone level between the start of
the GnRH antagonist and the day of hCG (p� .597). All the patients with

PCO who were treated with GnRH antagonist were able to achieve a clinical
pregnancy. See Table 1 for data.

Table 1.

Patients
Number Diagnosis

Serum level
day antagonist

started
Serum level
day of HCG

LH
(IU/ml)

Progesterone
(ng/ml)

LH
(IU/ml)

Progesterone
(ng/ml)

1 PCO 5.0 2.1 1.2 2.0
2 PCO 5.5 1.6 1.3 1.6
3 PCO 5.7 1.0 0.9 0.8
4 PCO 5.2 0.9 0.1 1.2
5 unexplained 5.9 1.1 0.3 0.8
6 unexplained 4.0 0.8 0.1 0.8
7 endometriosis 4.5 1.6 4.2 2.5
Average 5.07� 0.70 1.30� 0.48 1.16� 1.4 1.39� 0.6

Patients
Number Diagnosis

Number of days
of GnRH antagonist

treatment Pregnancy outcome

1 PCO 3 positive
2 PCO 3 positive
3 PCO 6 positive
4 PCO 3 positive
5 unexplained 5 negative
6 unexplained 2 negative
7 endometriosis 4 positive
Average

Conclusions: The use of GnRH antagonist can be a valuable tool in
rescuing cycles from a premature LH surge. Progesterone levels did not rise
significantly enough to have any adverse effect on oocyte quality. The
subgroup of PCO patients may benefit the most from this treatment.

P-336

Comparable outcomes for pregnancy and implantation rates with day
3 and day 5 transfer using a transfer day crossover protocol for patients
who repeated IVF cycles. M. Abae, W. K. Firisin, M. H. Majercik. Ctr for
Advanced Reproductive Endocrinology, Plantation, FL.

Objective: To evaluate the clinical outcome of transferring at an alterna-
tive stage of embryo development (Day 3 vs. Day 5) in patients who repeat
IVF after failing to conceive in their first IVF attempt.

Design: Retrospective analysis of Day 3 (D3) vs. Day 5 (D5) with
subsequent crossover of transfer day.

Materials/Methods: All patients�40 years of age, with normal uterine
cavity and ovarian reserve, undergoing their first IVF cycle in our center
from Oct. 1998 – Feb. 2001, were divided into 2 groups. Group A consisted
of 38 patients who had ET on D5, of whom 7 underwent a second IVF
attempt with ET on D3. Group B consisted of 71 patients who had ET on
D3, of whom 9 underwent a second IVF attempt with ET on D5. Addition-
ally, 5 patients from Group B underwent a second IVF attempt with another
ET on D3, which was determined by our internal criteria for patient
candidacy of culturing embryos to D5 (Fertil. Steril., Vol. 74, No. 3S, p.
S97). There were no significant differences in mean patient ages, etiology or
duration of infertility among the groups. Controlled ovarian stimulation,
oocyte retrieval, and embryo culture were performed using standard proto-
cols in all patients. Embryos were cultured in IVF Science media (IVF-20,
S1/G1, S2/G2). ICSI was performed when indicated for male factor infer-
tility. ASRM guidelines for number of embryos transferred were followed.
All transfers were performed under ultrasound guidance. Pregnancy and
implantation rates are expressed per fetal heartbeat.

Results: There were no significant differences noted in number of em-
bryos transferred, pregnancy, or implantation rates among the groups.
Detailed results are presented in the table below.
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Group
# Emb.
Trans.

%
Pregnant

%
Implanted

%
Multiple

Group A. 1st Cycle D5 (N� 38) 2.4� 0.7 42% 27% 50%
Group A. 2nd Cycle D3 (N� 7) 3.9� 0.9 57% 44% 60%
Group B. 1st Cycle D3 (N� 71) 3.0� 0.9 35% 19% 56%
Group B. 2nd Cycle D5 (N� 9) 2.8� 1.0 67% 29% 50%
Group B. 2nd Cycle D3 (N� 5) 2.4� 0.9 60% 25% 0%

Conclusions: These data support the proposal that an alternate day of
embryo transfer may be considered for those patients who require repeat
IVF cycles, since both D3 and D5 transfers provide comparable pregnancy
rates. For both D3 and D5 ET, careful attention must be paid to the number
of embryos transferred in order to reduce the risk of high order multiple
gestations.

P-337

Comparison of microdose and standard doses of GnRH analogue in
flare protocols for controlled ovarian hyperstimulation in poor re-
sponders. K. Yakin, S. Kahraman, F. Vanlioglu, Y. Kumtepe, N. Findikli.
Istanbul Memorial Hosp, Istanbul, Turkey; Ataturk Univ Faculty of Medi-
cine, Erzurum, Turkey.

Objective: The purpose of the study was to compare the efficacy of two
different regimens; microdose and standard doses for the use of GnRH
analogue, in the management of poor responders.

Design: A retrospective analysis was performed on the data obtained
from the files of 137 women who demonstrated poor ovarian reserve and
signed into assisted reproductive techniques (ART) with flare protocol.

Materials/Methods: GnRH analogue was used as microdoses in 54 and as
standard doses in 83 cycles for controlled ovarian hyperstimulation. In the
microdose protocol, 40 micrograms leuprolide acetate b.i.d was started 3
days after the discontinuation of oral contraceptive usage for 21 days. In the
standard dose flare-up regimen, 400 milligrams nafarelin was started on
cycle day 2 in combination with gonadotropin and the dose is decreased to
200 milligrams per day on cycle day 6. In both groups, urinary FSH and
HMG combination was started according to the body mass index and the
dose is decreased in a step-down manner according to follicular growth. The
laboratory and clinical results were compared in both groups.

Results: In the microdose group, 8 cycles were cancelled (14.8%) due to
inadequate follicular response. In the standard dose flare group, 16 cycles
were cancelled (19.3%); 11 (13.2%) due to failed follicular growth and 5
(6.1%) due to premature LH surge. There was no statistically significant
difference between two regimens in terms of age and basal FSH levels. The
duration of induction was significantly longer and more gonadotropin am-
pules were used in the microdose regimen (p� 0.001). The peak estradiol
level was higher with increased yield of M-II oocytes in the microdose
group (p� 0.01 and p� 0.05, respectively). No premature LH surge was
seen in the microdose regimen. For the microdose and co-flare regimens, the
overall pregnancy rate per embryo transfer were 28% and 16%, respectively
(p � 0.05).

The comparison of clinical and laboratory results (mean� standard devi-
ation.

Microdose
(n � 46)

Co-flare
(n � 67) p

Age (years) 37.2� 4.1 36.5� 3.91 NS
Day 3 FSH (iu/l) 8.1� 3.3 7.6� 3.2 NS
Duration of induction (days) 12.1� 2.3 9.3� 2.4 �0.001
Gonadotropin ampules 64.0� 19.6 48.5� 18.6 �0.001
Peak estradiol (pg/ml) 1459� 651 1095� 555 �0.01
No. oocytes 8.3� 4.3 6.2� 4.3 �0.05
M-II oocytes 6.7� 3.8 4.9� 3.6 �0.05
2PN 4.6� 3.2 3.4� 2.6 �0.05
Embryos transferred 2.9� 1.4 2.5� 1.4 NS
Pregnancy rate (%) 28 16 NS

Chi-square test.

Conclusions: In cases with previous failure to achieve optimal ovarian
response and on-going pregnancies with the use of minidose protocol,
microdose protocol provides higher levels of estradiol and increased number
of high quality embryos. No matter which protocol was used, poor respond-
ers had lower pregnancy rates. Microdose GnRH analogue protocol is an
alternative when minidose protocol results in poor ovarian response and no
clinical pregnancy.

P-338

The use of long-acting forms of gonadotropin-releasing hormone ana-
logs (GnRHa Depot) increase miscarriage rates in oocyte donation
cycles. G. Vargas-Chavarria, C. Caligara, E. Bosch, C. Simon, J. Remohi,
A. Pellicer. Inst Valenciano de Infertilidad and Dept of Obstetrics and
Gynecology, Sch of Medicine, Univ of Valencia, Valencia, Spain.

Objective: To evaluate whether or not long-acting forms of GnRHa have
any effect on the outcome of oocyte donation cycles.

Design: Retrospective analysis of oocyte donation cycles from January
1999 to December 2000, including women with ovarian function treated
with GnRHa. The time lapse between GnRH-a injection and embryos
transfer (� and�40 days, considering that period sufficient for the wash-
out of the drug) was compared to the outcome of oocyte donation.

Materials/Methods: Women with ovarian function treated with a depot
preparation of Leuprolide acetate or Triptorelin, as pituitary down–regula-
tion before oestrogen substitutive therapy (oestrogen valerate was admin-
istrated in increasing doses up to 6 mgr/day). Patients were divided in two
groups: Group A (n� 368) were women in whom embryo transfer was
performed�40 days after GnRHa depot injection. Group B (n� 337) were
patients in whom GnRHa depot was injected�40 days before the actual
date of embryo replacement. The main IVF parameters were compared.

Results: Results are shown in Table 1.

Table 1.

Group A Group B P

Age* 39.1� 4.8 39� 5 NS
Oocytes received per recipient* 8.7� 2.3 8.1� 1.9 NS
Embryos transferred* 2.8� 1.3 2.6� 1.3 NS
Blastomeres per embryo* 4.3� 1.7 5� 1.8 NS
Implantation rate % 4.3� 1.7 25.0 NS
Clinical pregnancies % 193/368 (52.5) 166/337 (49.7) NS
Miscarriages % 54/193 (28.0) 26/166 (15.7) 0.005

* Mean (�SD).

Conclusions: These data suggest that embryos transferred in recipients
while the GnRha depot is active, have increased risk of early pregnancy
loss. A deleterious effect of these compounds has to be ruled out in
prospective studies.

P-339

Half dose of Depot Triptorelin in pituitary suppression for in vitro
fertilization (IVF): preliminary results. L. Dal Prato, A. Borini, A.
Maccolini, M. R. Trevisi, L. Bianchi, C. Flamigni. Tecnobios Procreazione,
Ctr for Reproductive Health, Bologna, Italy; Dept of Obstetrics and Gyne-
cology, Univ of Bologna, Bologna, Italy.

Objective: To compare the efficacy of standard and half doses of depot
GnRH agonist triptorelin in pituitary down regulation, in a long protocol,
during ovarian stimulation for IVF.

Design: A prospective randomized study.
Materials/Methods: 70 patients aged�38 years were randomized in two

treatment groups. Pituitary desensitization was obtained in group 1 (35
patients) with half dose (1.87 mg) of triptorelin depot (Decapeptyl 3.75,
IPSEN) in a single i.m. injection in the mid-luteal phase, and in group 2 (35
patients) with the standard full dose (3.75 mg) of the same GnRH agonist.
At the onset of menses both groups received 4 ampoules (300 IU) of FSH
(Metrodin HP 75, SERONO) daily for 2 days and 2 ampoules (150 IU) daily
for 4 days; then the dose was adjusted according to the individual response.

Results: No premature LH surge or luteinization occurred in both groups.
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LH levels were lower in the full dose group (group 2): on day 7 of
stimulation the difference was not significant (1.1� 0.5 IU/L in group 1 vs
0.9� 0.5 in group 2: p� 0.09), but it became significant on the day of hCG
administration (1.03� 0.47 IU/L vs 0.75� 0.3: p� 0.004). The number
of FSH ampoules used was lower, but not significantly, in group 1 (44� 24
vs 51� 19). Estradiol levels, the number of follicles and oocytes collected
and fertilised, and the number of embryos obtained or transferred were
similar in the 2 groups. There was a trend toward higher pregnancy rate per
transfer in group 1 (40.6% vs 31.2%, not significant). No significant dif-
ferences were found in terms of implantation rate (20.3% vs 14.5%) and
abortion rate (15.4% vs 10%).

Conclusions: Half dose (1.87 mg) of depot triptorelin can be successfully
used in ovarian stimulation for IVF or ICSI, with no impairment in quality
of ovarian stimulation and overall treatment results. LH levels confirm the
lower degree of pituitary desensitization achieved by the half dose of
triptorelin. A higher number of patients should clarify if this lower desen-
sitization will improve the outcome of IVF. Anyway, considering the high
costs of ART treatments, a reduction of the amount of drugs required for
stimulation might be a financial advantage for patients.

P-340

In vitro fertilization: Improved clinical results from a two-year devel-
opmental program providing new media for blastocyst culture. M. A.
Hentemann, F. Forsdahl, K. H. Bertheussen. Tromsø Univ Hosp, Tromsø,
Norway.

Objective: The extended blastocyst culture (5 days) based on our two
sequential media IVF and M3 was pioneered by our group in 1994, and has
since then been the routine for all our patients. We here report improved
clinical results from the use of our new serum-free, sequential media,
BBEM and BL-2. The development of these media using the CD-1 mouse
strain was shown in an accompanying communication. The media are
commercially available from Medi-Cult (BBEM/BL-2 as the Blast-Assist
System).

Design: All patients entering our clinic (around 250 cycles/year) were
randomized in two separate prospective studies; each study containing two
study groups comparing one new medium with the medium previously used.
Median age, indication for IVF, and stimulation regime with GnRH/recFSH
did not differ between the two groups.

Materials/Methods: Pregnancy was first defined with a HCG-level�1000
IU/L 20 days after ET and then confirmed by ultrasound after�7 weeks.
Embryo culture (in open culture wells) was 3, 4 or 5 days, according to the
working schedule of the week. Medium was changed on day two. A
maximum of two embryos was transferred.

Results: The first study, comparing IVF/M3 with BBEM/M3 resulted in
a pregnancy rate/ET of 31% for IVF/M3 and 50% for BBEM/M3. Blasto-
cysts were available for transfer in 5% (IVF/M3) and 35% (BBEM/M3) of
the day 5 ET cycles. It was concluded that BBEM is the better phase 1
medium. In the second study a year later, comparison of BBEM/M3 with
BBEM/BL-2 yielded pregnancy rates of 27% and 49%, with blastocyst
transfer in 40% (BBEM/M3) and 90% (BBEM/BL-2) of the day 5 ET
cycles. All differences shown here between the two medium systems were
statistically significant.

Conclusions: From this study BBEM/BL-2 appears to be the better
two-phase culture system. Results with BBEM/BL-2 include a high preg-
nancy rate and a high blastocyst frequency. It is not clear why BBEM/M3
gave such different pregnancy results in the two studies. In conclusion, by
selecting the optimum blastocyst culture system, pregnancy rates close to
50% seem to be attainable, even when all patients entering the clinic are
included in the study group. However, this result needs further verification
in larger groups of patients.

Supported by: Tromsø University Hospital, Tromsø, Norway.

P-341

The impact of cigarette smoking on male and female sexual behavior:
Who sets the pace? P. M. Zavos, J. R. Correa, P. Aslanis, P. N. Zarma-
koupis-Zavos. The Kentucky Ctr for Reproductive Medicine and IVF and
the Andrology Institute of America, Lexington, KY; Greek-American In-
stitute of Andrology, Athens, Greece; Ctr de Fertilidad del Caribe, Rio
Piedras, Puerto Rico.

Objective: Cigarette smoking has become a serious health problem and
lately, it has been shown to have adverse effects on the ability of men and
women to reproduce. We have recently shown such adverse effects on
seminal parameters, sperm morphology, sexual frequency and sexual satis-
faction in males. The current retrospective study was undertaken to assess
any effects of smoking on sexual frequency and satisfaction in couples that
did not smoke, those in which only the male partner smoked, and those in
which both male and female partners smoked.

Design: A retrospective study comparing questionnaire responses of
non-smokers and couples where only males smoked or both partners
smoked.

Materials/Methods: Three hundred and ninety three couples undergoing
fertility evaluation at our facilities (Andrology Institute of America) partic-
ipated in the current study. During the first visit, each couple was asked to
fill out a questionnaire pertaining to their clinical profile and sexual history.
The requested information included: age of the husband and wife, number
of years of marriage and years trying to conceive, sexual frequency and
sexual satisfaction/rating (0–10; 0� poor and 10� extremely satisfactory).
Patients were also asked to reveal their smoking habits, specifically the
number of years that they have been smoking (duration) and number of
cigarettes smoked per day. Only those patients that smoked 30 cigarettes per
day or more were considered in the study. Data from the three patient groups
were compared.

Results: The results obtained in this study are shown in the table below.
The results show that nonsmoker males were found to experience higher
sexual frequency and higher sexual satisfaction (*) (P� 0.05) than couples
where only the male smoked or both partners smoked. No differences (P
0.05) were noted between the two smoker groups. Also, of biological
significance, is the fact that smoker couples were trying to conceive for a
longer time when compared to non-smokers.

Patient groups N
Men’s age

(yrs)
Women’s
age (yrs)

Years
married

Trying to
conceive

(yrs)

Non-smokers 132 33.4� 2.7 29.5� 3.4 6.2� 0.8 2.6� 0.4
Smokers (male only) 158 31.2� 2.3 29.3� 3.1 7.6� 1.3 3.1� 0.5
Smokers (male and

female)
103 30.1� 3.4 27.4� 4.0 6.1� 1.6 3.3� 0.6

Patient groups N

Smoking
duration

(yrs)

Cigarettes
smoked
(daily)

Sexual
frequency
(monthly)

Sexual
satisfaction

(0–10)

Non-smokers 132 0.0� 0.0 0.0� 0.0 11.6� 2.1* 8.7� 1.2*
Smokers (male only) 158 11.6� 3.7 37.6� 4.1 5.7� 1.8 5.2� 1.1
Smokers (male and

female)
103 8.5� 2.7 31.2� 5.6 5.1� 2.1 4.7� 1.0

Conclusions: The data show conclusively that cigarette smoking brings
about reduction in sexual frequency and sexual satisfaction, irrespective of
whether only the male or both partners smoked. Of even greater signifi-
cance, we established that the male seems to be more actively involved in
causing those deficiencies as no additive detrimental effects were noted
when the female also smoked. It could also be possible that the lack of
additive effects could be due to, that if one partner in the couple smoked, the
cigarette effect was distributed to both via “second-hand smoking.” We
established that smoking adversely affects sexual behavior and smokers
who suffer from infertility should be advised to stop.

P-342

Serum estradiol concentrations on the sixth day of controlled ovarian
hyperstimulation for IVF predict cycle cancellation, low oocyte yield,
and failure to achieve ongoing pregnancy after controlling for baseline
patient characteristics. Z. Levine, R. A. Betensky, M. D. Hornstein, E. S.
Ginsburg. Brigham and Women’s Hosp, Harvard Medical Sch, Boston,
MA; Harvard Sch of Public Health, Boston, MA.

Objective: Poor response to controlled ovarian hyperstimulation (COH)
occurs in 10–26% of patients and can be difficult to predict, particularly in
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women undergoing their first IVF cycle where no stimulation history is
available. Early identification of a cycle’s poor prognosis might reduce
significant financial and emotional expenditures by leading to early cancel-
lation or by providing objective information with which to counsel the
patient. Our goal was to determine whether low serum estradiol concentra-
tions on the sixth day of stimulation can be used to predict poor cycle
outcome in women undergoing their first IVF attempt.

Design: Retrospective database study.
Materials/Methods: We reviewed the 1125 first IVF cycles begun at the

Brigham and Women’s Hospital from 1 January 1998 through 31 October
1999, all of which employed a leuprolide downregulation or flare protocol,
and nearly all of which used a recombinant FSH preparation for COH. We
analyzed the predictive power of the day-6 estradiol level for various
outcomes including cycle cancellation, small (fewer than 5) oocyte yield,
poor embryo quality (average cell number less than 6 or fragmentation
greater than 25%), and failure to attain ongoing pregnancy. We used logistic
regression to determine the predictive value, and performed both univariate
and multivariate analyses to correct for the effects of age, diagnosis,
baseline FSH level, and induction type (downregulation versus flare). Due
to substantial skewness in the distribution of estradiol levels, we used its
logarithm for our analysis. Multivariate models were determined using
backward selection, with a p-value threshold of 0.05 necessary for predic-
tors to remain in the model.

Results: Of the 1125 cycles in this analysis, 56 (5.0%) were cancelled, 65
(5.8%) produced a small number of oocytes, 140 (12.4%) resulted in
biochemical pregnancies or pregnancy loss, and 390 (34.7%) resulted in
ongoing pregnancies. Mean patient age was 35.0. Day-6 estradiol levels
ranged from 10 to 1923 pg/ml. Univariate regression analyses of cycle
cancellation, few oocytes, and non-ongoing pregnancies are depicted in the
table below; low log day-6 estradiol levels were significantly predictive of
each of these outcomes. In multivariate analysis, low log day-6 estradiol
levels remained independently predictive of small oocyte yield (odds ratio
(OR) 2.33, p� 0.0001) and of failure to achieve an ongoing pregnancy (OR
1.23, p� 0.004). No significant predictors were found for the outcome of
poor embryo quality. Among patients who did not achieve an ongoing
pregnancy, low log day-6 estradiol levels were significantly predictive of
biochemical pregnancy or pregnancy loss (OR 1.32, p� 0.009).

Outcome prediction by low log day-6 estradiol level.

Outcome
Predictive value

(odds ratio) P value

Cancellation 3.57 0.001
Few oocytes 2.63 0.0001
Failure to achieve ongoing pregnancy 1.23 0.004

Conclusions: Low day-6 serum estradiol levels in women undergoing
their first cycle of COH for IVF are predictive of small oocyte yield and
failure to achieve an ongoing pregnancy. This predictive value is indepen-
dent of age, diagnosis, baseline FSH level, or induction type. We are
developing a clinical algorithm based on these data to identify specific day-6
estradiol levels for which cycles should be cancelled.

Supported by: Brigham and Women’s Hospital.

P-343

Analysis of factors predicting bleeding during endometrial preparation
with estrogens for oocyte donation. E. Bosch, L. F. Pinilla, G. Vargas. C.
Simón, A. Pellicer, J. Remohı´. Inst Valenciano de Infertilidad, Valencia,
Spain.

Objective: To identify and evaluate the relationship between potential
risk factors and the hazard rate of bleeding during endometrial preparation
with estrogens for oocyte donation.

Design: Retrospective study. Follow up of endometrial preparation cycles
with statistical methods for survival data analysis.

Materials/Methods: 1348 cycles of endometrial preparation with estro-
gens performed in our institution between January 1st, 1999 and December
31st, 2000 were included. Incidence of cancellation because of bleeding was

evaluated. Previous administration of a GnRHa, age of the patient, endo-
metrial thickness, E2 serum level and female etiology were related to the
hazard rate of cancellation because of bleeding using the proportion hazard
model (Cox regression).

Results: 384 cycles (28.5%) were cancelled because of bleeding; 26.6%
of cycles with GnRHa and 36.3% of cycles without GnRHa (p� 0.0002).
Cancelled cycles were longer time under estrogens therapy than cycles that
did not present bleeding (39.5 vs 36.7 days; p� 0.008) and showed a
thicker endometrium after 14 days of treatment (9.3 vs 8.9 mm; p� 0.006).
The relations of the analyzed factors with the hazard rate of cancellation
because of bleeding determined with Cox regression are shown in Table 1.
The analysis of female etiology showed that patients with endometriosis had
a higher hazard rate of bleeding when compared with patients whose
indication for oocyte donation was their age (35.3% vs 25.5%; O.R.� 1.65
CI 95%; 1.11–2.47; p� 0.013). When a proportional hazard regression
model was constructed using all the predictive variables analyzed, the
selected model through backward elimination included the two significant
variables shown in the table, defining the predictive equation of bleeding as
follows: h (t;X) � h0 (t) x e0.08�Endometrial thickness�0.25�GnRHa(p � 0.0006).
The prognostic index is defined with the equation: PI� 1.08� Endometrial
thickness	 0.78� GnRHa.

Table 1. Cox regression.

(O.R.; CI 95%) p

Use of aGnRH 0.78; 0.61-0.99 0.038
Age 0.99; 0.98-1.01 0.6
Endometrial thickness 1.08; 1.04-1.13 0.0001
E2 level 1.0; 1.0-1.0 0.31

Relations of the analyzed factors with the hazard rate of cancellation
because of bleeding determined with Cox regression.

Conclusions: The use of a GnRHa prior to endometrial preparation with
estrogens for oocyte donation showed to protect of bleeding. In the other
hand, patients that developed a thicker endometrium and patients with
endometriosis showed a higher hazard rate of cancellation because bleeding.

Supported by: IVI.

P-344

Clomiphene challenge testing: analysis of summation of day 2 or day 3
and day 10 FSH values. M. Langley, D. Marek, K. J. Doody, K. Doody.
Ctr for Assisted Reproduction, Bedford, TX.

Objective: Previous studies have reported that patients with elevated
baseline levels of FSH on cycle day 2 or 3 or on day 10 following
administration of 100 g clomiphene on day 5–9 have a poor prognosis for
pregnancy with IVF. It has been suggested that an FSH level should be
interpreted as elevated only when the level is above what is seen in
successfully conceiving patients. This study was undertaken to see if a
calculation of the sum of day 2 or day 3 and day 10 FSH value could
identify poor prognosis patients in which neither day 2 or day 3 or day 10
value was considered significantly elevated.

Design: A retrospective analysis of fresh embryo transfer results from
January 1, 1999 through December 31, 2000.

Materials/Methods: All patients were offered a clomid challenge test
prior to undergoing stimulation. Patients day 2 or day 3 and day 10 FSH
levels were determined prior to cycle start (Immulite, DPC). Patients felt to
be candidates for IVF underwent down regulation with the gonadotropin
releasing hormone analog, Lupron� (TAP) or flare protocols prior to con-
trolled ovarian hyper-stimulation with Follistim� (Organon) or Gonal-F�
(Serono). Oocyte retrieval occurred 36–39 hours post Human Chorionic
Gonadotropin (hCG) administration. Embryos were cultured 5 to 6 days
prior to embryo transfer.

Results: Please refer to table.
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Results:

Day 2/3	
Day 10 FSH
�15 mIU/ml

Day 2/3	
Day 10 FSH
�15 mIU/ml

Number Cycle Starts/Retrievals: 388/372 216/173
Number Cancellations (%): 16 (4.1%)* 43 (19.9%)
Number Transfers (%): 36 (9.7%) 26 (15.0%)
Average Day 2/3	 Day 10 Value: 11.2 mIU/ml 18.2 mIU/ml
Average Age: 35.1 35.5
Average Amps FSH: 41.0* 51.4
Average Number Oocytes/2PN: 13.5/7.7† 10.5/5.7
Average Number Blastocysts: 4.2 3.0
Percent Positive hCG per Start: 48.2%* 34.7%
Percent Ongoing Pregnancy per Start: 32.7%* 22.2%

* P � 0.01 (Fisher’s Exact); †P � 0.05 (t-test).

Conclusions: Based on this investigation, a significant increase in the
number of cancelled cycles can be observed when patients day 2 or day 3
plus day 10 value exceeds 15 mIU/ml. In addition, a significant increase in
gonadotropin consumption as well as a significant decrease in pregnancy
rates both positive hCG and ongoing can be observed in the same group.
Although day 2 or day 3 plus day 10 value�15 does not preclude successful
outcomes this information may prove useful in counseling patients and/or
determination of gonadotropin dosage.

P-345

In vitro fertilization cycle medication administration: combining folli-
cle-stimulating hormone with GnRH-agonist in a single injection. B. M.
Berger, L. Timmreck, S. P. Oskowitz, C. Lesser, M. M. Alper. Boston IVF,
Brookline, MA.

Objective: In vitro fertilization (IVF) treatment routinely involves the
administration of follicle-stimulating hormone (FSH) and a GnRH-agonist
(Lupron; TAP Pharmaceuticals, Deerfield, IL, USA). These medications are
usually given in two, separate subcutaneous injections. In an effort to
simplify the medication regimen and reduce patient discomfort, we imple-
mented a single, combined administration of FSH and Lupron (in one
subcutaneous injection) for most IVF treatment cycles. We then compared
the data to see if there were any differences in select outcome variables.

Design: A retrospective review of all IVF cycles initiated between Jan-
uary 1, 1999 and April 30, 1999. The data obtained were compared using
Chi-square analyses and Student’s t-test with GraphPad Prism software, San
Diego, CA, USA. P� 0.05 was considered to be statistically significant.

Materials/Methods: Five hundred twenty six cycles were performed using
a single, combined injection of FSH and Lupron, and 180 cycles were
performed using two, separate injections. Variables analyzed included pa-
tient age, peak estradiol measurement, number of treatment days, daily
gonadotropin dose, number of follicles�14 mm on the day of hCG
administration, number of embryos transferred, implantation rate, clinical
pregnancy rate, and delivered pregnancy rate.

Results: There were no statistically significant differences in combined v.
separate injection groups for age (36.13 and 36.34 years, respectively, p�
0.57), peak estradiol (1502.98 and 1638.38 pg/ml, respectively, p� 0.10),
daily gonadotropin dose (281.47 and 263.23 units, respectively, p� 0.08),
number of follicles�14 mm on the day of hCG administration (6.56 and
6.29, respectively, p� 0.33), number of embryos transferred (2.81 and 2.97,
respectively, p� 0.13), and implantation rate (15.60% and 14.31%, respec-
tively, p � 0.50). There was a statistically significant difference in the
number of treatment days (13.24 and 12.80, respectively, p� 0.02). This
was not felt to be clinically significant. No statistically significant difference
existed for the overall clinical pregnancy rate (27.95% and 28.33%, respec-
tively, p � 0.92) or delivered pregnancy rate (24.52% and 22.22%, respec-
tively, p � 0.53).

Conclusions: Combined FSH and Lupron administration simplifies the
IVF treatment regimen and reduces patient discomfort with no detrimental
effect on treatment outcome.

P-346

Increased rates of thrombophilia in women with repeated in-vitro
fertilization-embryo transfer (IVF-ET) failures. F. Azem, S. Maslovich,
A. Amit, J. B. Lessing, M. J. Kupferminc, A. Many. Sara Racine IVF Unit,
Lis Maternity Hosp, Tel Aviv Sourasky Medical Ctr, Tel Aviv, Israel; Lis
Maternity Hosp, Tel Aviv Sourasky Medical Ctr, Tel Aviv, Israel; IVF Unit,
Dept of Obstetrics and Gynecology, Tel Aviv Sourasky Medical Ctr, Tel
Aviv, Israel.

Objective: Repeated IVF-ET failure, defined as at least four IVF cycles
without pregnancy, has been attributed to either embryo quality, or endo-
metrial receptivity. Recently, hereditary thrombophilia, clinically character-
ized by the repeated occurrence of thromboembolism, has been related to
repeated pregnancy loss. This study was conducted to investigate whether
hereditary thrombophilia is more prevalent in women with repeated IVF-ET
failures.

Design: Case-control study.
Materials/Methods: The prevalence of thrombophilia was assessed in 30

patients with a history of four or more failed IVF-ET cycles, in which at
least three good quality embryos were transferred (group A), compared to
30 patients matched for age and ethnic origin (group B). Blood samples
were analyzed for serum levels of factor-II prothrombin, factor-V Leiden
(APCR), methylene tetrahydrofolate reductase (MTHFR), protein C, protein
S and levels of antithrombin-III, by DNA extraction and PCR.

Results: We found 14 (47%) women with at least one thrombophilia in
the study group, as opposed to 17% in the general population (odds radio
[OR] � 2.3, 95% confidence interval [CI]� 1.05–5.11, P� 0.01). We
divided the study group into three subgroups related to the etiology of
infertility (male factor [11], unexplained [14] and mechanical [5]) and found
nine cases of thrombophilia in the 14 (64%) women comprising the unex-
plained etiology group (OR� 2, 95% CI� 0.6–6.8, P� 0.19). Four of 11
(36%) had thrombophilia in the male factor group and one of five in the
mechanical factor group.

Conclusions: These preliminary data suggest that inherited thrombophilia
may play a role in the etiology of repeated IVF-ET failures, particularly in
the subgroup of unexplained etiology.

Supported by: Local hospital grant.

P-347

The Birmingham egg sharing program. K. W. Sharif, M. Afnan, S.
Papaioannou, N. Hammadieh, L. Sinclair, W. Lenton. Birmingham Wom-
en’s Hosp, Birmingham, UK.

Objective: Egg donation is an established infertility treatment associated
with good success. However, there is a shortage of altruistic donors, who are
exposed to potential risks with no benefit to them. In compensated egg
sharing, women who are undergoing in-vitro fertilization (IVF) donate some
of their eggs in return for reduced price treatment, thus increasing the
availability of donated eggs, without putting a third party at risk. Despite the
appeal of this idea, many programs are reluctant to introduce it in practice.
This may be because of perceived conflict of interest between donors and
recipients as well as financial risk to the clinic. We started a compensated
egg sharing program in 1999 and wish to report on its principles and results.

Design: A clinical descriptive study of our compensated egg sharing
program during an 18 month period (April 1999–October 2000).

Materials/Methods: In our egg-sharing program, patients undergoing IVF
or intracytoplasmic sperm injection (ICSI) are accepted if they are�36
years, have normal basal follicle stimulating hormone (FSH), no history of
poor ovarian response, no family/personal history of heritable medical
disorders, and negative screening tests (HIV, Hepatitis B/C, Chlamydia,
Syphilis, Gonorrhoea, Cystic Fibrosis). Implication counselling is given and
informed consent obtained. Patients accepted into the program pay reduced
cost for their treatment (15% of the original cost). If a patient produces 6
eggs or more, she donates half of them (half–1 if odd number) to an
anonymous recipient. If she produces less than 6 eggs, she keeps them all
herself and still pays only the reduced price. The recipient pays only if she
receives donated eggs. The fees paid by recipients were worked out to cover
for losses incurred from an expected 10% cancellation/low response rate
amongst our donors. Eighty six patients enrolled in the program (56 for IVF;
30 for ICSI). The patients’ mean age was 30.4 years and their mean basal
FSH was 6.1 IU/L. They were matched with 86 recipients who had a mean
age of 38.2 and a mean basal FSH of 22.1.
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Results: Of the 86 patients, 2 had less than 6 eggs collected and 3 had
cancelled cycles for no response. Thus 81 (94%) went on to share their eggs
with 81 recipients. The mean number of eggs produced was 16.5; of these
the donors had a mean of 9, and the recipient a mean of 8.5 eggs. The mean
number of embryos transferred to donors was 2 and to recipients 2.2
(maximum 3). The pregnancy, clinical pregnancy and implantation rates for
the 81 donors were 39.5%, 30.8% and 17.8%, respectively. The correspond-
ing values for recipients were 49.4%, 39.5% and 23.9%, respectively.
Embryos were frozen for 32% of donors and 44% of recipients.

Conclusions: Compensated egg sharing in IVF/ICSI patients�36 years
with normal basal FSH who produce at least 6 eggs is associated with good
success in both donors and recipients. It increases the availability of donated
eggs without putting a third party at risk, and reduces the cost of treatment
for patients/donors.

P-348

Cigarette smoking and the outcome of in vitro fertilization. J. Belaish-
Allart, S. El-Akoum, J. M. Mayenga, A. Chouraqui, L. Tesquier, A. Bou-
jenah, A. M. Serkine, F. Abirached, M. Plachot. CHI Jean Rostand, Se`vres,
France.

Objective: To assess whether cigarette smoking in women affects the
outcome of IVF-ET and at what functional levels smoking is detrimental.

Design: See below.
Materials/Methods: Smoking data were collected by questionnaires ad-

ministered at the start of 1186 consecutive IVF cycles.
Results: 206 women reported smoking more than 10 cigarettes per day

(17.4%), 842 women were nonsmokers (71%) and 138 women reported
smoking less than 10 cigarettes per day (11.6%). The 3 groups were similar
in women age, IVF attempt rank, hCG day, units of r.FSH, total numbers of
retrieved oocytes, normal oocytes, embryos obtained and embryos trans-
ferred. These data suggest a lower implantation rate in the smoking groups.

Nonsmokers
�10

cigarettes/day
�10

cigarettes/day

Oocyte retrievals 842 133 206
Clinical pregnancy 178 26 29
%/OR 21.1a 18.8 14.1a

%/transfer 22.7a 20.3 15.1a

a p � 0.05.

Conclusions: These data should lead us to active discouragement of
smoking among women before IVF.

P-349

Pregnancy by self-insemination in women infected by HIV-1. V. Savasi,
C. Lanzani, M. Crivelli, T. Persico, E. Ferrazzi, A. E. Semprini. Dept of
Obst/Gyn, ISBM L Sacco, Univ of Milan, Milan, Italy.

Objective: Women affected by HIV-1 who want to have a child with their
seronegative partner may achieve fertilization by self-insemination to avoid
the risk of sexual transmission at intercourse. These women ask about the
risk of vertical transmission of HIV-1 and how to reduce it. We offered them
reproductive counselling and assistance and recorded the number of at-
tempts to achieve pregnancy in order to assess their fertility.

Design: Prospective study.
Materials/Methods: Twenty HIV-positive nulliparous women in stable

relationship with a seronegative male (30% were married asked reproduc-
tive counselling to our center. The mean (�sd) age of HIV seropositive
women was 34.8� 3.2 years and 36.8� 3.5 that of their partners. 14
women acquired HIV by sexual intercourse and 30% by intravenous drug
use. Couples were informed about the risk of infecting their child, the
potential toxic effects of antiretroviral drugs in pregnancy and given the
recommendation to reduce vertical transmission at delivery. We assessed
their viral load and immunologic parameters and tested them for genital
infection by Mycoplasma, Ureaplasma and/or Chlamydia. Regular sponta-
neous ovulation was assessed measuring levels of LH, FSH, TSH during the
first phase of menstrual cycle and progesterone and prolactin during the
luteal phase. 18 women requested to undergo ultrasound monitoring to time

self-insemination attempts with their seronegative partner’s sperm obtained
by masturbation.

Results: Twelve women had their HIV-1 viral load less than 50 copies/ml
and eight less than 1000 copies/ml. No woman was infected with Chlamydia
and we cleared six Ureaplasma urealyticum and one Mycoplasma hominis
infection. Their endocrinologic assessment revealed ovulatory cycles in all
women. After twelve months, seven pregnancies occurred by timed self-
insemination attempts. Two pregnancies (11%) occurred at the first attempt
and five (27%) within six to eight months. The cumulative pregnancy rate
was 39% per woman and 7% per attempt.

Hormone Mean level�

FSH mIU/ml 8� 4
LH mIU/ml 7 � 5
TSH mIU/ml 3� 2
PRL ng/ml 35� 15

Conclusions: HIV-positive women should be offered reproductive coun-
selling to limit the risk of sexual and vertical transmission of HIV. Self-
insemination eliminates the risk of sexual transmission and attempts may be
timed by follicular monitoring. The pregnancy rate we observed is signif-
icantly diminished to that reported in uninfected couples trying to conceive
spontaneously suggesting that women affected by HIV may suffer an
increased prevalence of infertility.

ART: LAB ISSUES

P-350

Immature oocyte retrieval and in vitro maturation in women with
polycystic ovaries at 36 h or 40 h after the administration of HCG. R.
Chian, S. Tan, R. F. Casper. Toronto Ctr for Advanced Reproductive
Technology, Toronto, ON, Canada; McGill Reproductive Ctr, Dept of
Obstetrics and Gynecology, McGill Univ, Montreal, PQ, Canada; Toronto
Ctr for Advanced Reproductive Technology, Div of Reproductive Science,
Dept of Obstetrics and Gynecology, Univ of Toronto, Toronto, ON, Canada.

Objective: Priming with human chorionic gonadotropin (HCG) 36 h
before immature oocyte retrieval increases the oocyte maturation rate,
therefore, potentially improves pregnancy rate. However, it is unclear
whether the oocyte quality is affected by HCG priming 40 h before imma-
ture oocyte retrieval. The purpose of the present study was to compare
oocyte and embryo quality following 36 h or 40 h priming with HCG before
immature oocyte retrieval.

Design: The numbers of immature oocytes, maturation and fertilization
rates as well as clinical pregnancy rates were compared priming with HCG
36 h or 40h before immature oocyte retrieval.

Materials/Methods: The patients were between 30 to 36 year-old and had
failed to conceive after at least 6 cycles of ovulation induction combined
with intrauterine insemination. An ultrasound diagnosis of polycystic ovary
was made when there were more than 10 small cysts/follicles (2 mm in
diameter) around a dense core of storma on day 3 of the baseline ultrasound
scan. All patients were associated with irregular menstrual cycles. The
treatment cycle was initiated by the administration of intravaginal proges-
terone in a dose of 300 mg daily for 10 days. An ultrasound scan was
performed on day 7–9 in order to exclude the development of a dominant
follicle. Immature oocyte retrieval was then scheduled on day 10–14 and
the patients receive 10,000 IU HCG 36 h or 40 h prior to the retrieval.
Immature oocytes were cultured in TC-199 medium supplemented with
20% patient’s own serum (inactivated), 75 mIU/mL FSH and LH, and 0.2
mM pyruvate for 24 h to 48 h. Mature oocytes were inseminated respec-
tively at 24 h and 48 h after culture by intracytoplasmic sperm injection
(ICSI). Embryo transfer (ET) was performed on day 2 or 3 after ICSI.
Following immature oocyte retrieval all patients were given estradiol on the
day of oocyte collection, while progesterone was started from the next day
to prepare the endometrium.

Results: The retrieved number of oocytes was not different between HCG
priming 36 h (12.0� 3.6, n � 4) and 40h (11.8� 4.7, n � 4) prior to
immature oocyte retrieval. The rates of oocyte maturation and fertilization
were not different in the two groups (83.3%� 40/48 vs. 82.6%� 38/46 and
82.5%� 33/40 vs. 81.6%� 31/38). However, 8.7% (4/46) of the oocytes
degenerated following culture in vitro in the 40h HCG priming group. Also,
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the embryo quality was poor in the 40 h HCG priming group. Following ET,
one pregnancy ensured from the 36 h HCG priming group (25.0%� 1/4).

Conclusions: Recovery rates of immature oocytes are not affected by
HCG priming 36 h or 40 h prior to immature oocyte retrieval. However, the
quality of oocytes and embryos is affected by the administration of HCG
40 h prior to immature oocyte retrieval.

P-351

Evaluation of the shelf life of G2.2 medium. J. M. Jones, E. Schleinz, R.
Ricketts, L. Boehnlein. Univ of Wisconsin Hosp and Clinics, Madison, WI.

Objective: To examine the shelf life of G2.2 medium when stored at
2–8°C.

Design: G2.2 medium (Scandinavian IVF Science AB) was tested using
a fresh mouse 2-cell assay.

Materials/Methods: Four (4) different lots of G2.2 medium (Scandinavian
IVF Science AB) were tested using a fresh 2-cell mouse assay. One 20 ml
vial of each lot of G2.2 medium was initially tested approximately 30 days
prior to the expiration date provided by the manufacturer. A second un-
opened vial of each of the four lots was stored in the dark at 2–8°C and
retested on four (4) different occasions ranging from 301 days (43 weeks)
to 611 days (approximately 87 weeks) past the expiration date provided by
the manufacturer. The results of each assay were expressed as the percent-
age of 2-cell embryos reaching the blastocyst stage following 72 hours of
culture. These data were analyzed using linear regression analysis to deter-
mine if the ability of G2.2 medium to promote mouse blastocyst develop-
ment changed over the time interval examined.

Results: See table below.

G2.2 Lot numbers assayed.

Date of
assay

8020FK18
Exp. 01/14/00

8020FI21
Exp. 11/17/99

8020FG27
Exp. 09/22/99

8020FE04-2
Exp. 06/30/99

# Days past
expiration

%
Blasts

# Days past
expiration

%
Blast

# Days past
expiration

%
Blasts

# Days past
expiration

%
Blasts

11/10/00 301 96.0% 359 98.0% 415 93.9% 499 94.0%
12/15/00 336 95.4% 394 93.4% 450 92.2% 534 88.9%
02/02/01 385 90.9% 443 95.5% 499 90.9% 583 90.6%
03/02/01 413 100.0% 473 100.0% 527 98.2% 611 100.0%

Conclusions: These data indicate that there is no significant (p� 0.05)
decline in the ability of G2.2 medium to promote mouse blastocyst devel-
opment over the time interval examined and that if stored properly, G2.2
medium may be successfully used past the expiration date (up to 87 weeks)
indicated by the manufacturer.

P-352

Simple improvements of culture systems and selection criteria of viable
blastocysts (B) could increase success rates in clinical in vitro fertiliza-
tion (IVF). M. Paun, I. Paun. Univ of Craiova Sch of Medicine, Craova,
Romania.

Objective: Human IVF with B transfers has been proved to increase
implantation rates but optimal preimplantation embryo (PE) culture condi-
tions and objective criteria for B quality noninvasive evaluation are cur-
rently lacking (Fertil Steril 74:828:29). The objectives of this study were:
(1) to determine the ability of different culture systems to support poor
quality PE development to trophectoderm outgrowth stage (TOS), (2) to
determine which objective parameters of B quality could predict its viability
(known to correlate positively with the number of nuclei per B, for instance)
prior to the uterine transfer.

Design: Prospective, randomized, controlled study.
Materials/Methods: The development of 552 cleaving embryos (judged

not suitable for initial replacement and cryopreservation and obtained with
permission from 134 long-protocol superovulated women attending the
University Fertility Center) was compared in terms of evolution to TOS,
cleavage and metabolic rates per individual morphologically good quality B
after their random allocation to culture in either a control serum free
medium (Earle’s balanced salt solution supplemented with 15% Albuminar

5, bicarbonate, pyruvate and 2 mM Glutamine) or enriched control medium
with either endothelial cell growth supplement (ECGS) or different cell
types (cocultures with human granulosa cells or human umbilical cord vein
endothelial cells [HUVEC] or human lung fibroblasts or kidney epithelium).

Results: Only ECGS or HUVEC enriched media rescued and supported
significantly better (p� .05) than control both the development of 2-to-4-
cell stage embryos up to TOS (�2 test) and the rates of B mitosis and
metabolism (Student’s t test). Combined results of cleavage rates with
ribonucleic acid and protein syntheses and energy metabolism evaluations
per individual B strongly suggest the presence of an insulin activity in
ECGS composition which implies the respective receptor expression by
human B. Since only day 5 B with less than 50 nuclei collapsed permanently
over 2 hour exposure to energy metabolism microdrop (characterized by a
similar osmolarity but a 5-fold lower glucose concentration than all the
other B culture drops) this observation on B energy metabolism flexibility
could be used as an objective test of B viability prior to the uterine transfer.

Conclusions: Uterine B transfer could become the option of choice in
clinical IVF due to the ability to test noninvasively the energy metabolism
flexibility of over 50 nuclei B that can be rescued in large numbers by ECGS
or HUVEC supplementation of a simple salt solution.

Supported by: This study was supported by a University of Warwick (UK)
research grant.

P-353

Maintaining temperature in IVF culture dishes: do aluminum warming
blocks reduce the rate of cooling? C. Barrett, S. Wang, R. Powers.
Boston IVF, Waltham, MA.

Objective: Human eggs and embryos must be maintained at 37°C during
culture. However, once a dish is removed from an incubator, even when
placed on a surface heated to 37°C, the temperature of the dish drops
rapidly. Recently, aluminum “warming” blocks, which are designed to help
maintain the temperature of a dish, have become available. The dish is
placed in a well in the block and the block and dish are placed in the
incubator. When removed from the chamber, the mass of the block is
thought to retain heat and therefore decrease the rate of cooling of the dish.
The objective of this study was to determine whether a warming block
decreased the rate of cooling of a dish when removed from an incubator and
placed on a heated surface.

Design: Culture dishes containing oil were equilibrated in incubators,
with or without an aluminum block, removed from the chamber and placed
on a heated surface. The temperature of the oil in the dish was monitored at
30 second intervals for 5 minutes.

Materials/Methods: Plastic culture dishes (Falcon, 60� 15 mm) were
filled with 11 ml of paraffin oil (Sage/Biopharma). A thermistor temperature
probe (YSI Inc.,� 0.1°C) was placed under the oil, and the dishes, blocks
(Mid-Atlantic Diagnostics, Inc.; with 18 or 51 mm inspection holes) and
probe were equilibrated in a standard Forma 5% CO2 incubator to 36.7°–
37.0°C. The dish was removed from the chamber, with the probe remaining
under the oil, and immediately placed onto a heated surface (37°C). The
temperature of the dish was then recorded at thirty second intervals for five
minutes. Temperature measurements were checked using an infra-red laser
thermometer (Minolta/Land,�2°C). Results were compared statistically
using the Wilcoxon signed-rank test.

Results: The temperature of a dish removed from a 37°C incubator and
placed on a 37°C surface decreased to 32.7°C in 2 minutes and to 29.9°C in
5 minutes. With a warming block (51 mm hole), the rate of cooling of the
dish was not significantly different from the control. However, the rate of
cooling was slower (P� 0.02) using a block with an 18 mm inspection hole
(temperature at 5 minutes� 30.3°C). The rate of cooling of a dish (with or
without a warming block) on a surface heated to 45°C was not different than
a dish on a 37°C surface. The decrease in temperature of a dish measured
with an IR temperature probe was significantly less than the decrease in
temperature of the dish measured with the thermistor probe (temperature
after 5 minutes� 31.8°C, P� 0.003). This may indicate that the thermistor
probe was cooling the oil, however, the high uncertainty value for the IR
probe (�2°C) makes direct comparison difficult.

Conclusions: Heated surfaces in contact with culture dishes may not be
sufficient to maintain proper temperature for embryo observation outside
incubators. The temperature of a dish removed from a 37°C incubator
dropped to 29.9°C in 5 minutes. This decrease was slowed (temperature at
5 minutes� 30.3°C) by using an aluminum block with an 18 mm inspection
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hole. However, an aluminum block with a 51 mm inspection hole did not
affect the rate of cooling. Increasing the temperature of the surface to 45°C
did not change the rate of cooling over 5 minutes. Since the polystrene
plastic dish and the air pocket underneath the dish are poor thermal con-
ductors, it is not surprising that the heated surface is inefficient in preventing
heat loss.

P-354

The time interval between oocyte retrieval and ICSI can affect fertili-
zation rate. D. Harris, R. D. Powers. Boston IVF, Waltham, MA.

Objective: To determine if there are optimal time intervals between
oocyte retrieval, removal of cumulus cells and ICSI with respect to fertil-
ization rates and pregnancy rates.

Design: Fertilization rates and pregnancy rates of ICSI cycles in which
there were random time intervals between oocyte retrieval, cumulus cell
removal and insemination were compared by chi square analysis to deter-
mine the optimal window of time for these procedures.

Materials/Methods: We compared fertilization and pregnancy rates of
269 contiguous ICSI cycles at Boston IVF over a three month period in
2000 with respect to time intervals between oocyte retrieval, denudation of
oocytes and ICSI.

Results: The difference in fertilization rates when oocytes were injected
�2 h after retrieval (64.7%) and when oocytes were injected�� 2 h post
retrieval (65.6%) was not statistically significant (p� .7996). However, the
fertilization rates were statistically different for oocytes injected�3 h post
retrieval (63.2%) and�� 3 h post retrieval (67.3%) (p� .0020). The
difference in fertilization rates when oocytes were injected�3 h after
denudation (65.7% ) and�� 3 h post denudation (69.8%) was not statis-
tically significant (p � .0577). The difference in fertilization rates for
oocytes injected 2 h post denudation (63.8%) and�� 2 h post denudation
(68.7%) was significant (p� .0370). In the group of cycles where the ICSI
time minus the retrieval time (IT-Ret. T) was�� 3 and the ICSI time minus
the denuding time (IT-DT) was�� 2, the fertilization rate (69.7%) was
statistically significantly higher than in the group where (IT – Ret. T)�3
and (IT-DT) 2 (63.3%) (p� .0107). When the pregnancy rates in these two
groups were compared, there was a difference in the rates (58.5% vs.
32.8%) but it was not statistically significant due to the limited number of
transfers in the smaller group.

Conclusions: Previously published reports have differed on the effect of
the time of denudation and insemination on the success of ICSI cycles. In
our laboratory, it appears that the optimal time to perform ICSI is at least 3
hours post retrieval and at least 2 hours post denudation of the oocytes.

Supported by: Boston IVF.

P-355

A randomized prospective comparison of sibling human oocytes/em-
bryos cultured in two different media. J. F. Mayer, E. L. Jones, F.
Nehchiri, S. J. Muasher, W. E. Gibbons, S. C. Oehninger. The Jones
Institute for Reproductive Medicine, Eastern Virginia Medical Sch, Nor-
folk, VA.

Objective: To determine if culture medium without glucose or phosphate
produces superior clinical outcomes compared to a more complex culture
medium.

Design: Prospective randomized study of 126 IVF cycles from January
2000 to Feb.2001 at an academic, tertiary care institution.

Materials/Methods: Mature oocytes were collected following standard
controlled ovarian stimulation protocols. During retrieval, sibling oocytes
were randomly assigned to one of two groups. Group 1 oocytes were
cultured and inseminated in “P1” media	 10% SSS (no glucose; phos-
phate—Irvine Scientific, CA). All resulting embryos in Group 1 were
cultured in “P1” media until day 3. If culture was extended beyond Day 3,
embryos were subsequently cultured in “Blastocyst” media (Irvine Scien-
tific). In Group 2, gametes were cultured and inseminated in Hams F10 with
7.5% SSS and the resulting embryos were cultured in G1.2 media (IVF
Science Scandinavia). If culture was extended beyond Day 3, embryos in
Group 2 were subsequently cultured in “G2.2” media (IVF Science). All
other culture conditions were identical between the two groups. On day 3 or
5, embryos with the best morphology were chosen for fresh transfer.

Embryo morphology was graded on a scale of 1–5 with 1 being best. All
transfers were to the uterine cavity on Day 3 or Day 5 and were performed
identically for the two groups.

Results: The results (summarized below in Table 1) were analyzed by
Chi-square.

Table 1. Comparison of outcomes in two culture media.

Media G1.2/G2.2 P1/Blastocyst Statistics

# oocytes 645 628
% 2pn fertilization 74% (480) 74% (464) NS
% 0pn no fertilization 12% (80) 12% (80) NS
% 8-cell embryos

(day 3)
47% (186/399) 34% (138/408) S (p� 0.0003)

Avg. # blastomeres
(day 3)

6.6� 0.11 5.9� 0.12 S

Avg. embryo grade
(day 3)

2.5� 0.06 2.5� 0.06 NS

% Blastocyst 40% (39/97) 38% (42/110) NS
% Clinical Pregnancy*45% (15/33) 68% (13/19) NS (p� 0.15)

* All embryos transferred were from the same media,� � SEM; S �
significant; NS� not significant.

Conclusions: These results demonstrate a statistically significant increase
in the cleavage rate of embryos in the presence of glucose and phosphate
(G1.2 medium). A higher percentage of the embryos are 8-cell on day 3 with
culture in the G1.2 media. Interestingly, although not statistically significant
with the current number of cycles, there is a trend towards a higher
pregnancy when the embryos in the P1 media (no glucose or phosphate)
were selected for transfer. This study continues in order to resolve the
question about the pregnancy potential of these media.

P-356

Comparison of two cryopreservation protocols for freezing human
spermatozoa. H. Kobayashi, P. Ranganathan, A. M. Mahran, R. K.
Sharma, A. J. Thomas, A. Agarwal. The Cleveland Clinic Foundation,
Cleveland, OH.

Objective: Sperm quality decreases significantly following freezing and
research on improving cryosurvival rates is crucial. We compared the
effects of two cryopreservation protocols to determine which method allows
better preservation of sperm characteristics.

Design: Prospective study in an Andrology Laboratory.
Materials/Methods: Each sample was divided into two aliquots after

liquefaction. Each aliquot was cryopreserved using two freezing protocols
[Cleveland Clinic Foundation method (gradual freezing) and the Irvine
Scientific (rapid freezing) method] using TEST-yolk buffer as the freezing
medium. In the Cleveland Clinic Foundation method (CCF method) a 5 mL
vial of freezing medium was thawed and an aliquot equal to 25% of the
original specimen volume was added to the specimen. This process was
repeated four times to give a final ratio of 1:1 (v/v) of freezing medium to
ejaculate. These aliquots were placed in cryovials at�20°C for 8 minutes
followed by nitrogen vapors for 2 hours before being immersed in liquid
nitrogen. In the Irvine Scientific method (IS method), the entire volume of
freezing medium was added at one time and the specimens were immersed
in liquid nitrogen. The step that included placing of cryovials at�20°C for
8 minutes was omitted. Prefreeze and post-thaw total sperm count, percent-
age motility, sperm motion characteristics and morphology (Kruger and
WHO) were evaluated. Motility was analyzed at 0, 60, 120, 180 minutes
after thawing.

Results: Percentage motility was significantly lower in postthaw samples
compared to prefreeze values in samples cryopreserved by the two methods.
Postthaw sperm motility was greater in specimens processed by IS method
compared to the CCF method (15.94� 9.14 vs. 12.07� 7.31; P� 0.006).
In addition, percent cryosurvival was also greater in IS method compared to
the CCF method (47.42� 17.44 vs. 35.76� 17.56; P� 0.008). Morphol-
ogy was similar with both methods.

Conclusions: Specimens cryopreserved by the IS method had a smaller
decrease in sperm motility over time when compared to the CCF method.
The IS method for sperm cryopreservation is easy and gives good results. It
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can be used routinely for long-term storage of human spermatozoa. Rapid
freezing of sperm in cryopreservation gives better survival rates compared
to gradual freezing, although one may assume that gradual acclimatization
to very low temperatures would maintain the functional integrity of the
sperm to a greater extent. This as ascertained by morphology is the similar
by both protocols thus refuting common belief.

Supported by: This project was supported by a grant from the Cleveland
Clinic Foundation.

P-357

Suitability of mouse embryos for human IVF QC: zygotes vs. 2-cell
embryos. M. Li, K. C. Drury, R. S. Williams. Univ of Florida, Gainesville,
FL.

Objective: Mouse embryos are widely used for quality control (QC) and
media formulation in human IVF laboratories. The present study evaluated
two different stages of mouse embryo culture to test the suitability of new
media.

Design: In-vivo fertilized mouse zygotes and 2 cell stage embryos de-
rived from the same strain (B6C3F-1XB6D2F-1) were purchased frozen
from Embryotech. Embryos were cultured in different media and endpoints
compared using Chi square (p� 0.05).

Materials/Methods: Frozen–thawed zygotes and 2 cell stage mouse em-
bryos were cultured (avg.� 20/droplet) in 100 ul droplets of media
supplemented with 10% SSS (Irvine) under washed Squibb mineral oil.
Two cell embryos were scored for # blastocyst on day 3 (D3) and # hatched
on day 4 (D4) of culture. Zygotes were scored for # blastocyst on D4 and
# hatched on day 5 (D5) of culture. When sequential media were employed,
embryos were washed in 3 ml prior to next step culture. During period of
testing, human IVF was performed using P-1	 10% SSS for embryo
culture with day 3 (8 cell) transfer.

Results: The implantation rate of human embryos transferred on D3
during year 2000 using P-1	 10% SSS was 22.4% (N� 126). In
accordance, mouse 2 cell embryo development in the same medium resulted
in 91.8% blastocyst (B) on D3 and 51.1% hatched (H) on D4 (N� 233)
with good cell architecture. However, zygote culture in P-1	 10% SSS
gave only 29.1% B on D4 and just 1.2% H on D5 (N� 86) (p � �0.01)
with the majority undergoing degeneration at the morula stage. These
results are contrasted with the following more complex sequential media
using mouse zygote stage: (1) P-1 for 48 hrs then Blastocyst medium
(Irvine) 81.8% B, 18.2% H (N� 22); (2) Quinn’s Sequential (Q-Fert, Q-
Cleave, Q-Blast-Biopharma) 78.0% B, 2.6% H (N� 38); (3) Quinn’s
Sequential with Insulin, Transferrin, Selenium (ITS- Sigma) added to Q-
Blast. 95.5% B, 4.5% H (N� 22); (4) Quinn’s Q-Fert only. 98.4% B, 4.8%
H (N � 63) (p 0.05).

Conclusions: It has long been appreciated that although mouse embryos
constitute a biological test system for culture conditions, they are notori-
ously permissive and resistant to levels of toxicity that can negatively
impact human embryos. Cell cycle blocks, common in certain strains of
mouse embryos, may also not reflect specific conditions found in humans,
although they have played a role in the understanding of glucose and
phosphates in early human embryo culture. It is with interest then that
mouse zygotes did not respond well to P-1	 10% SSS under the same
conditions where 2 cell embryos progressed to the blastocyst and hatched
stage at high rates (91.8% B, 51.1% H). At the same time, P-1 supports
reasonable human embryo implantation rates (22.4%) when embryos are
transferred at the 8 cell stage. In contrast to P-1, new media from Quinn
(Q-Fert) supported blastocyst development from mouse zygotes at high
levels (98.4%) but lacked corresponding hatch rates (4.8%). We are con-
tinuing to test prospective complex sequential media with a mouse zygote
system in order to examine their suitability for human IVF laboratory use.
Mouse zygotes are able to distinguish between culture media, but are
deficient in their ability to accurately reflect conditions relevant to use in the
IVF laboratory.

Supported by: Department of Obstetrics and Gynecology, Shands Hos-
pital at University of Florida.

P-358

Coculture with buffalo rat liver (BRL) cells enhanced day-3 embryo
development in poor prognosis patients. S. Shen, K. Ho, D. Jaffe, E.

Pritts, M. Cedars, V. Y. Fujimoto. Dept of Obstetrics, Gynecology and
Reproductive Science, Univ of CA, San Francisco, San Francisco, CA.

Objective: Methods to improve embryo quality are needed to enhance
IVF outcome. Coculture systems have been suggested to minimize embryo
fragmentation and improve blastomere development. A randomized con-
trolled study showed BRL cell coculture significantly improved implanta-
tion rates in patients undergoing conventional IVF (Hum. Reprod, Vol. 13,
no.1, pp. 165–168, 1998). In our lab, we have been using a BRL cell
coculture system for patients who had failed previous cycles with poor
embryo quality. For this study we examined day-3 embryo quality and
pregnancy rates from coculture compared to regular culture system.

Design: A retrospective analysis of patients who had BRL cell coculture
at UCSF In Vitro Fertilization program.

Materials/Methods: IVF outcome and embryo quality were assessed in
cycles from 1999 and 2000 where the patients who had at least one cycle
without coculture and one cycle with coculture. A total of 34 patients
included 38 cycles without coculture vs. 35 cycles with coculture. Day-3
embryo quality was compared between two culture systems. Embryo quality
was based on cleavage on day-3 and morphological “grade” relating to
fragmentation. Grade 1 and 2 are considered good or fair embryos; Grade 3
and 4 are poor quality. Clinical pregnancy was defined as the presence of a
gestational sac on ultrasound examination. Fisher exact and unpaired t
testing were used.

Results: Clinical pregnancy rates were 5/38 (13%) in regular culture
cycles and 14/35 (40%) in coculture cycles (p� 0.015). However, ongoing
pregnancy rates were not significantly different (8% in regular culture
cycles vs. 20% in coculture cycles, p� 0.179).

The effect of BRL cell coculture on embryo development at 72 hour post
retrieval.

Culture system

No. of
embryos
cultured

No. of
blastomeres/

embryo
% of
6-cell Grade/embryo

Regular Culture 437 5.29� 2.11 44% 2.30� 1.03
Coculture with BRL 342 6.46� 2.05 69% 2.12� 0.91
P value �0.0001 �0.0001 �0.011

Conclusions: These data provide evidence that, with BRL cell coculture,
day-3 embryo development is significantly improved. Although randomized
studies are needed to assess the impact of BRL cell coculture on pregnancy
outcome, these results support the theory of using BRL cell coculture to
improve embryo development and subsequent pregnancy rates for patients
with poor embryo quality during in vitro fertilization treatment.

P-359

Intracytoplasmic sperm injection using non-motile testicular sperma-
tozoa selected by modified hypo-osmotic swelling test. H. Sallam, A.
Rahaman, A. Eid, A. Sallam, A. A. Agameya. Alexandria Univ, Alexan-
dria, Egypt; Alexandria Fertility Ctr, Alexandria, Egypt.

Objective: The aim of this work was to explore the fertilizing capacity of
totally non-motile testicular spermatozoa selected by a modified hypo-
osmotic swelling test (consisting of 50% culture medium and 50% milli-Q
water), compared to motile testicular spermatozoa in patients with infertility
due to non-obstructive azoospermia.

Design: A comparison of fertilization, clinical pregnancy and on-going
pregnancy rates in azoospermic patients with non-motile testicular sperma-
tozoa selected by a modified hypo-osmotic swelling test versus azoospermic
patients with motile testicular spermatozoa.

Materials/Methods: Fifty five cycles in infertile couples due to non-
obstructive azoospermia treated with intracytoplasmic sperm injection
(ICSI), consisting of 16 cycles where ICSI was performed using non-motile
spermatozoa and 39 cycles where ICSI was performed with motile testicular
spermatozoa. In the 16 cycles with total absence of motility, the spermato-
zoa used for injection were selected by a modified hypo-osmotic swelling
test (a solution consisting of 50% culture medium and 50% milli-Q water),
while in the 39 cycles with motile spermatozoa, these were randomly
selected.

Results: The fertilization rate was 32.4% in the non-motile sperm group
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compared to 51.6% in the motile sperm group (P� 0.005) and embryos
were available for replacement in the motile sperm group in 76.9% of the
cycles compared to 50% of the cycles in the non-motile sperm group (P�
0.05). The clinical pregnancy rate was 12.5% in the non-motile group
compared to 12.8% in the motile group (P� 0.9742) and the delivery/
ongoing pregnancy rate was 6.25% in the non-motile sperm group com-
pared to 7.69% in the motile sperm group (P� 0.8516).

Conclusions: ICSI performed with totally non-motile testicular sperma-
tozoa selected by the modified hypo-osmotic swelling test results in com-
parable pregnancy rates ICSI using motile testicular spermatozoa, in cases
of non-obstructive azoospermia despite the fact that the fertilization and
cleavage rates are lower in the non-motile sperm group.

Supported by: Alexandria Fertility Centre.

P-360

Comparison of two methods for assessment of seminal oxidative stress
in infertile men. R. A. Saleh, N. Esfandiari, S. S. Al-Dujaily, R. K.
Sharma, A. J. Thomas, A. Agarwal. The Cleveland Clinic Foundation,
Cleveland, OH.

Objective: Seminal oxidative stress (OS) is defined as an imbalance
between reactive oxygen species (ROS) production and total antioxidant
capacity (TAC), and is highly correlated with male infertility. Evaluation of
seminal OS status is of important diagnostic and prognostic value in a male
infertility clinic. The objective of this study was to compare two methods
for evaluation of the seminal OS: 1) by measurement of ROS directly in neat
semen, and 2) by measurement of ROS in washed semen, TAC in seminal
plasma, and the calculation of a composite ROS-TAC score.

Design: Prospective study in a male infertility clinic.
Materials/Methods: Semen samples were obtained from 9 normal donors

and from 34 infertile men. Donors were selected on the basis of normal
semen parameters and negative Endtz (�1 � 106 WBCs/mL) as per World
Health Organization guidelines. Levels of ROS were determined in neat
(unprocessed) semen and after simple wash and re-suspension, by a chemi-
luminescence assay using luminol as a probe. Results were expressed as
�104 counted photons per minute/20� 106 sperm/mL. Patients were
classified as OS-negative (�1.5 � 104 cpm) and OS-positive (1.5� 104)
based on ROS levels in neat semen of normal donors. Total non-enzymatic
antioxidant capacity (TAC) was measured in seminal plasma by an en-
hanced chemiluminescence assay and results were expressed as trolox
equivalents. A composite value of ROS-TAC score was calculated by
principal component analysis using ROS values in washed semen.

Results: Median (25%, 75% inter-quartile range) values of ROS in neat,
and washed semen, TAC and ROS-TAC score of donors and the 2 patient
groups are shown in the table. ROS levels in neat semen was highly
correlated with ROS in washed semen (r� 0.87, P� 0.001), and with
ROS-TAC score (r� �0.75, P� 0.001).

Variable
Donors
(n � 9)

OS-negative
(n � 11)

OS-positive
(n � 23)

ROS-neat semen
(� 104 cpm)

0.3 (0.2, 0.9) 0.3 (0.2, 1) 19 (6, 143)

ROS-washed semen
(� 104 cpm)

10 (4, 17) 79 (13, 177) 1468 (514, 11496)

TAC (trolox
equivalents)

908 (736, 1129) 797 (575, 966) 739 (627, 1047)

ROS-TAC score 53 (51, 55) 49 (47, 52) 36 (32, 44)

Variable a b c

ROS-neat semen (� 104 cpm) 0.9 0.0001 �0.0001
ROS-washed semen (� 104 cpm) 0.03 0.0003 0.0008
TAC (trolox equivalents) 0.31 0.24 0.94
ROS-TAC score 0.04 0.001 0.001

a: Donors vs. OS-negative patients; b: Donors vs. OS-positive patients; c:
OS-negative patients vs. OS-positive patients. Results were analyzed by
Wilcoxon Rank-Sum Test, P� 0.05 was significant.

Conclusions: Our results demonstrate a strong relationship between ROS
levels in neat semen and the composite value of ROS-TAC score from

washed semen. We conclude that ROS measurement in neat semen can be
incorporated as a routine andrology laboratory procedure for assessment of
oxidative stress.

Supported by: A grant from The Cleveland Clinic Foundation.

P-361

In vitro maturation of germinal vesicle oocytes. P. G. Papaioannidou, A.
Borini, S. Garetti, M. A. Bonu, C. Flamigni. Univ of Bologna, Bologna,
Italy.

Objective: Germinal Vesicle (GV) oocytes, which are aspirated during
the pick up, cannot mature in a few hours and if they are inseminated they
cannot be fertilized. Even after in vitro maturation of GV oocytes, the
fertilization rate, the developmental potential of the resulting embryos and
pregnancy rate is extremely low. So, GV oocytes, which are collected
during the pick-up, are not used routinely for in vitro fertilization (IVF). As
the success of IVF depends on the number of the aspirated oocytes, we
decided to mature in vitro the GV oocytes and use them for IVF, in order
to increase the success rate of assisted reproduction.

Design: Follicular Fluid (FF), taken from a big follicle that contained a
mature oocyte, was added to the culture medium to promote in vitro
maturation of GV oocytes. The study was approved by the local Institutional
Review Board.

Materials/Methods: 50 GV oocytes, which were collected during follic-
ular aspiration after ovulation induction, were cultured for 30 hours in
modified Tissue Culture Medium 199 (M199, Sigma, USA) containing 30%
FF. FF of a big follicle containing a mature oocyte was collected during
oocyte aspiration, was centrifuged at 300 g for 10 min and the supernatant
was filtered through a 0.22 micro-meter filter. FF of each patient was used
for maturation of her own oocytes only. After in vitro maturation, the
resulting Metaphase II (MII) oocytes were microinjected. Normal fertiliza-
tion was assessed and the resulting embryos, if of a good quality, were
transferred or cryopreserved. Only oocytes from ICSI cycles were used for
the study. The Student’s t-test was used for statistical analysis.

Results: Germinal Vesicle Breakdown (GVBD) occurred in 41 out of 50
oocytes (82%) and 34 of these oocytes progressed to the stage of MII (83%)
with a final maturation rate of 68%. ICSI was performed in 33 oocytes
(97%) and 22 of them (67%) were fertilized; but normal fertilization with
the presence of 2pn occurred in 16 cases (fertilization rate 49%). All the
fertilized oocytes cleaved (cleavage rate 100%) and gave embryos of equal
quality (or sometimes better) to the embryos derived from mature oocytes.
11 out of 16 embryos (69%) were of high quality (grade 1 or 2) and 9
embryos (56%) were used either for transfer (4 embryos) or for cryopreser-
vation (5 embryos). A twin pregnancy was achieved after transfer of two
embryos one of which was MI and the other GV during the pick-up, with
one gestational sac corresponding to the embryo derived from the GV
oocyte.

Conclusions: In vitro maturation of GV oocytes with the addition of FF
in the culture medium seems to give acceptable results in terms of matu-
ration and fertilization rates. Although the percentage of the resulting
embryos (32%) was not very high, more than 50% of these embryos could
be used either for transfer or cryopreservation. In some cases, the embryos
derived from the GV oocytes were of better quality than those derived from
the MII. There were also cases in which transfer was possible only by
utilising embryos derived from GV oocytes. It is also interesting that
cleavage rate was 100%. These results show that GV oocytes can mature in
vitro, can be fertilized and the resulting embryos can implant and give a
pregnancy. In vitro maturation of GV oocytes with the use of FF in the
culture medium seems thus to be an additional simple and cost effective
method to increase the number of oocytes and finally to increase the success
rate in assisted reproduction.

ART: OVARIAN STIMULATION

P-362

Maximizing outcomes for poor responders to controlled ovarian hyper-
stimulation (COH) in IVF: the use of microdose flare GnRH agonist
induction to gonadotropin stimulation in women with previous IVF
failure. A. G. Mark, E. S. Ginsburg, K. V. Jackson, B. W. Walsh, C.
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Racowsky. Brigham and Women’s Hosp, Harvard Medical Sch, Boston,
MA.

Objective: Poor responders frequently receive minidose or microflare
regimens in addition to sweetening. The efficacy of these stimulation
regimens remains unclear. This study was designed to address this issue.

Design: Retrospective review of 1,393 IVF or ICSI cycles performed
between August 98 and January 01.

Materials/Methods: Poor responders (�42 yo) were identified who failed
to conceive with their first ART cycle using either the minidose or mi-
croflare protocols and then proceeded to a second cycle of minidose or
microflare, with or without sweetening (n� 55). The relative efficacies of
the four stimulation regimens were assessed. The minidose protocol utilized
0.5 mg lupron on CD 21 with cessation of lupron and start of gonadotropins
on CD2 (n� 19). The microflare protocol utilized OCP’s until CD1, then
0.05 mg lupron bid with gonadotropins on CD2 (n� 36). Outcome
measures included number of eggs retrieved, E2: follicle ratio, % fertiliza-
tion, % good quality embryos (�8 cells with �10% fragmentation), im-
plantation rate per embryo transferred, and ongoing/delivered rate per cycle
start. Results were analyzed using Chi Square with Yates correction or
Mann U Whitney tests where relevant with p� 0.05 considered significant.

Results: The results are summarized in Table 1.

Table 1.

Minidose/
FSH

Minidose/
hMG/FSH

Microflare/
FSH

Microflare/
hMG/FSH P-value

Cycle Starts 9 10 13 23
Age 38.0� 4.0 37.2� 4.0 36.7� 3.1 37.8� 3.5 0.63
Day 3 FSH 7.7� 4.1 7.8� 2.5 9.0� 4.4 9.2� 2.7 0.34
E2:Follicle 126� 43 124� 53 215� 90 196� 55 0.002
# of Eggs 11.3� 8.5 14.9� 5.2 6.8� 3.6 8.1� 4.1 0.008
%2pn/MII Egg 68.1� 32.9 56.3� 14.4 53.5� 35.3 73.8� 21.0 0.181
%�8 cells,

�10% frag
5.9 (3/51) 7.1 (4/56) 26.3 (10/38) 31.3 (31/99) 0.0001

%Implanted (fetus) 4.3 0 6.9 16.9 0.028
%Ongoing-Delivered/

start
11.1 0 15.4 39.1 0.050*

* All minidose versus all microflare cycles p� 0.041.

Conclusions: Regardless of sweetening, microflare was associated with
significantly improved outcomes compared with minidose. Pregnancy rates
were doubled in microflare cycles with sweetening. Furthermore, embryo
quality was significantly improved, potentially accounting for the improved
ongoing-delivered rates. Therefore, the microflare GnRH agonist protocol
should be used with sweetening in poor responders failing to conceive in a
minidose or microflare cycle.

P-363

Day six estradiol level predicts cycle cancellation in GnRHa flare IVF
cycles. P. Kovacs, B. R. Witt. Albert Einstein Coll of Medicine, Bronx,
NY.

Objective: The purpose of this study is to assess the predictive value of
day 6 estradiol level (“flare effect”) for cycle outcome and to compare the
response to miniflare and standard flare protocols in IVF-ET cycles.

Design: Retrospective analysis of IVF-ET cycles during 1999–2000
where flare protocols were used.

Materials/Methods: 71 IVF-ET cycles were identified. 60 patients were
poor responders (identified based on previous cancelled cycle or elevated
baseline FSH level (9 IU/ml)), 11 had other indications. The cycles were
analyzed as 2 groups. Group A (n� 38) (“miniflare”): GnRHa (Lupron) 40
mcg sc. bid from day 2 with FSH started on day 4. Group B (n� 33)
(“standard flare”): Lupron 1 mg on day 2 and 3, then 0.5 mg from day 4,
with FSH from day 2. Both groups were pretreated with OCPs for at least
21 days. Serum E2 and ultrasound (U/S) monitoring were initiated on day
6 of cycle. After day 6 U/S and blood tests were performed daily or every
other day. Cycles with inappropriate E2 rise or with�3 mature follicles
were cancelled. When at least two follicles were�17 mm 10,000 U HCG
im was given and transvaginal oocyte retrieval was performed 34 hours
later. Embryo transfer was done on day 3. 12 days following ET a serum
�hCG was done to establish pregnancy. Luteal phase was supported with im

progesterone in oil. Data was collected for cycle parameters and outcome.
Statistical analysis was performed using t-test, chi-square, and ROC analysis.

Results: ROC analysis showed that day 6 E2 level was predictive of cycle
cancellation with a cut-off of 75 pg/ml (E2�75 pg/ml, 15/26 [57.7%] vs
E275 pg/ml, 7/45 [15.5%], p� 0.0001). The same cut-off value was not
predictive of pregnancy outcome. The two protocols were compared among
poor responders (Group A: n� 36, Group B: n� 24). The two groups had
similar baseline characteristics (age, FSH) and cycle parameters (peak E2,
number of oocytes retrieved, cycle length, number of embryos, quality of
embryos). Group B patients required less mean (� SEM) number of
ampules of FSH (64.7� 8.1 vs 89.5� 6.4). There was a tendency for
higher cancellation rate (16/36 [44.4%] vs 7/24 [29.2%] and lower preg-
nancy rate (2/36 [5.6%] vs 5/24 [20.8%]) in group A, however neither
difference reached statistical significance. Day 6 E2�75 pg/ml remained
predictive of cycle cancellation but not for pregnancy outcome.

Conclusions: A day 6 E2 level�75 pg/ml (regardless of flare protocol)
was predictive of cycle cancellation. Early cancellation should be consid-
ered at that time when a flare effect is absent. There is a tendency for fewer
cycle cancellations and higher pregnancy rates with the “standard flare.”

P-364

Lifetime high day 2 FSH and diagnostic accuracy in IVF. I. S. Tummon,
I. Hardy, M. Lee, V. R. Cardone, M. Seibel, M. Summers. Fertility Ctr of
New England, Winchester, MA; Fertility Ctr of New England, Reading,
MA; Fertility Ctr of New England, Dedham, MA.

Objective: To test diagnostic accuracy of lifetime high day 2 FSH in an
unrestricted IVF population.

Design: Retrospective analysis of lifetime high day 2 FSH with outcome
measure: birth or ongoing pregnancy.

Materials/Methods: 2,058 day 2 FSH measurements from 539 women
aged 38� 4 years (mean� SD) were studied. FSH standardization was
WHO 2nd International Standard (IRP 78/549). Immunoassay was per-
formed using Technicon Immuno 1 (Bayer, Tarrytown NY) (normal follic-
ular phase range less than 9.6 mIU/mL). 730 consecutive IVF stimulations
(lifetime IVF cycle 3 � 2) were begun with flare GnRH-agonist/gonado-
tropin or clomiphene/gonadotropin/�GnRH-antagonist. All diagnoses were
included. Prior to stimulation 80 cycles were deferred on account of ele-
vated FSH (20� 7 mIU/mL). 81 cycles were not started on account of
functional cysts, persistent luteal function or elevated estradiol.

Results: Lifetime high day 2 FSH was greater than 10 mIU/mL in 40%
of 730 cycles. Examined in increments of 2 mIU/mL for lifetime high FSH,
confidence intervals for crude birth/ongoing pregnancy rates were not
different from 4–16 mIU/mL. Receiver operator characteristic curves for
cycle and lifetime high FSH had areas of 0.5, indicative of poor test
accuracy. FSH greater than 16 mIU/mL gave positive likelihood ratios of
2.6 for cycle FSH (fair test) and 1.9 (poor to fair) for lifetime high FSH.
With respect to outcome as the dependent variable, neither cycle FSH, nor
lifetime high FSH, nor number of elevated FSHs, nor proportion of FSHs
that were elevated were significant independent variables by multiple re-
gression analysis. After starting treatment, 72 cycles (10%) were cancelled
for poor response. Lifetime high FSH was greater in cancelled cycles
14.7� 8 versus 9.8� 4 in cycles completed to oocyte retrieval, (p � 0.001)
and risk of cancellation was related to lifetime high FSH, (F � 74, r2 �
0.09,p � 0.001).
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Conclusions: Mild to moderate elevations of lifetime high day 2 FSH
were frequent in an unrestricted IVF population (40%) but did not improve
diagnostic accuracy with respect to birth-ongoing pregnancy in the range
4–16 mIU/mL. Using multiple regression, lifetime high day 2 FSH was
weakly related to the intermediate endpoint, risk of cancellation. Given the
major difficulties diagnosing ovarian reserve and the creative flexibility
possible with ovarian stimulation, it may be appropriate to offer determined
individuals IVF treatment despite mild to moderate elevations of lifetime
high day 2 FSH.

P-365

Subcutaneous versus intramuscular administration of hMG with FSH
during ART cycles: A retrospective crossover study. A. J. Levi, R. J.
Alvero, M. P. Leondires, C. M. Murdock, J. H. Segars, A. Y. Armstrong.
Combined Fed Program in Reproductive Endocrinology and the Pediatric &
Reproductive Endocrinology Branch/NIH, Bethesda, MD.

Objective: The efficacy of subcutaneous (SC) gonadotropins compared to
intramuscular (IM) gonadotropins has been studied in ART patients using
matched-group comparisons. Crossover studies comparing these two regi-
mens have not been reported. A crossover design is a more sensitive
approach to detect differences in outcome since patients serve as their own
control. We conducted a retrospective crossover study comparing SC go-
nadotropins versus IM gonadotropins in patients undergoing ART.

Design: Retrospective crossover comparison of patients who underwent
ART cycles at a university based assisted reproductive science center.

Materials/Methods: Nineteen patients underwent controlled ovarian hy-
perstimulation during ART cycles with a combined SC FSH and SC hMG
protocol. Data from these cycles were compared to data from the immedi-
ately preceding cycles from the same 19 patients where an IM FSH and IM
hMG protocol was used. If the SC gonadotropin cycle was the patient’s first
ART cycle, data from the IM gonadotropin cycle immediately following
was used for comparison. The primary outcome variable was implantation
rate (IR). Secondary outcome variables included overall pregnancy rate
(PR), clinical pregnancy rate per retrieval (CPR/R), spontaneous abortion
(SAB) rate, number of mature oocytes, peak estradiol (E2), cancellation rate
(CR), endometrial thickness the day of hCG administration, days of stim-
ulation, ampules of gonadotropin used, and total oocytes retrieved (OR).
Statistical analysis was performed using the Fisher exact test and paired
t-test where appropriate.

Results: The mean duration between cycles was 8.8� 6.0 months.
Groups did not differ in age, basal FSH concentration, or body mass index.
The overall pregnancy rate was significantly greater for patients when IM
gonadotropins were used compared to SC gonadotropins (44.4% vs. 21.1%,
p � 0.05). While there was a trend towards a higher CPR/R, IR, and SAB
rate and lower peak E2 in cycles when patients used IM gonadotropins
compared to SC gonadotropins, these differences did not achieve statistical
significance. Measures of ovarian and endometrial responsiveness including
endometrial thickness at hCG administration, days of stimulation, ampules
of gonadotropin used, and total number of follicles visualized at oocyte
retrieval did not differ between groups.

Comparison of ovarian responsiveness and pregnancy outcome between
groups.

Peak E2
(pg/ml)

Days
of stim

Total
ampules

CR
(%) Total OR

IM (n � 19) 2139� 1283 10.3� 1.2 61.4� 12.6 5.6 14.3� 6.8
SC (n� 19) 2694� 1272 10.4� 1.2 60.2� 16.1 5.6 13.7� 5.1

# of
mature oocytes

Overall PR
(%)*

CPR/R
(%) IR (%)

IM (n � 19) 10.9� 7.0 44.4 33.3 12.9
SC (n� 19) 10.5� 4.1 21.1 17.6 5.8

* p � 0.05.

Conclusions: The overall pregnancy rate was statistically greater in ART
cycles where patients received IM gonadotropins. However, differences in
CPR/R and IR did not differ significantly between groups. Further prospec-
tive crossover studies are necessary to substantiate the therapeutic effec-

tiveness of SC gonadotropins compared with IM gonadotropins for assisted
reproduction.

P-366

High-dose ovarian stimulation in young patients with high basal folli-
cle-stimulating hormone undergoing in-vitro fertilization. N. Hammad-
ieh, M. Afnan, S. Papaioannou, W. Lenton, B. Ola, K. Sharif. Assisted
Conception Unit, Birmingham Women’s Hosp, Birmingham, UK; Birming-
ham Women’s Hosp, Birmingham, UK.

Objective: Patients with abnormally high basal (menstrual-day 3) Follicle
Stimulating Hormone (bFSH) levels have been shown to have poor outcome
after in-vitro fertilization (IVF) treatment. High-dose ovarian stimulation is
used in an attempt to improve the outcome in those patients. The objective
of this study is whether high FSH dose is superior to normal FSH dose in
patients under 40 years undergoing IVF with high bFSH.

Design: A cohort study, comparing the outcome of IVF in a group of
patients with high bFSH (10.8) who had a high dose of FSH with a similar
group who had a standard dose.

Materials/Methods: Ninety patients all of them under 40 years old, with
bFSH�10.8 were included in the study. All were undergoing their first IVF
cycle. All were given long-protocol GnRH-agonists prior to ovarian stim-
ulation. The first 42 (47%) patients were given our standard gonadotrophin
dose for stimulation; 3� 75 IU amps/day for patients�35 years old and
4 � 75 IU amps/day for those�35–�40 years old (normal dose group). The
other 48 (53%) patients were given double the standard dose for ovarian
stimulation (high dose group). Both groups were comparable in terms of
mean age, duration of infertility and male factor infertility. Student-t or
Chi-Square analysis, as appropriate, were used to determine statistical
significance.

Results: The cancellation rate was significantly lower in the high dose
group. There was no statistically significant difference in the number of
oocytes collected, clinical pregnancy and implantation rates. The results are
summarized in the table.

Patients’ characteristics and outcome for both groups.

Normal
dose group

n � 42

High dose
group

n � 48 P value

Age (years)� SD 33.3� 3.5 34.2� 3.9 NS
Infertility duration (years) 6.7� 2.3 7.2� 1.9 NS
Basal FSH (IU)� SD 14.3� 4.5 14� 3.8 NS
Male factor infertility 26% 29% NS
Dose (amps)� SD 38.4� 8.6 73.4� 11.2 �0.0001
Cancellation rate 38% 18.7% �0.04
Oocytes collected (mean)� SD 6.5� 4.3 6� 5 NS
Clinical pregnancy rate 16.6% 14.6% NS
Implantation rate 18% 14.5% NS

NS: not significant (P� 0.05). Implantation rate: (number of fetal heart/
total numbers of embryos transferred).

Conclusions: In patients under 40 and with high bFSH levels, high dose
ovarian stimulation in IVF shows no statistically significant difference in
clinical pregnancy rate. However, high dose FSH as a whole showed
significantly lower cancellation rate. The use of high-dose stimulation will
significantly increase the amount of drugs used, and hence the cost of
treatment.

P-367

Microdose leuprolide versus ganirelix in “poor responder” patients.
J. J. Orris, J. C. Nulsen, C. A. Benadiva, D. B. Maier. Univ of Connecticut,
Avon, CT.

Objective: Patients with diminished ovarian reserve often do not respond
to standard In Vitro Fertilization (IVF) treatment. Several protocols have
been developed for such “poor responders” to optimize their endogenous
gonadotropin contribution throughout the course of controlled ovarian hy-
perstimulation. Two particular protocols are popular at our institution. One
involves the use of “microdose” leuprolide. The other utilizes ganirelix, the
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recently approved gonadotropin releasing hormone antagonist. This study
compares both stimulation protocols.

Design: Retrospective review of two cohorts of patients fulfilling the
criteria to be defined as a “poor responder” having undergone the “micro-
dose” and/or ganirelix stimulation protocols. Inclusion criteria included
those patients with FSH�15 mIU/ml, those between the ages 25–44,
patients who have failed standard luteal phase leuprolide IVF stimulation or
gonadotropin/IUI therapy here or elsewhere, and/or previous cycles dem-
onstrating peak estradiol levels less than 1000 pg/mL and/or 4 or less
pre-ovulatory follicles�15 mm on day of human chorionic gonadotropin
injection.

Materials/Methods: The records of 125 cycles conducted on “poor re-
sponder” patients were reviewed. The cycles consisted of 80 “microdose”
and 45 ganirelix protocols. Homogeneity between groups was assessed
through appropriate statistical analyses. Tests for homogeneity were con-
ducted with respect to age, height, weight, cycle day 3 estradiol and follicle
stimulating hormone levels, presence of male factor, etiology of infertility,
and number of previous IVF attempts. Outcome measurements and com-
parisons using appropriate statistical methods were conducted with respect
to peak estradiol levels, total stimulation days, required amount of gonad-
otropins, total eggs, fertilization rate, implantation rate, cancellation rate,
pregnancy rate, and miscarriage rate. Additionally, cycles were examined
with respect to elevated follicle stimulating hormone (FSH) levels and
cancellation rates.

Results: Both “microdose” and ganirelix groups were homogenous with
respect to all aforementioned variables (p .05). Outcome measurements for
“microdose” vs. ganirelix groups were as follows: Peak estradiol (pg/ml)
1333� 920 vs. 1036� 558 (p� .02), stimulation days 8.70� 2.09 vs.
8.42� 1.48 (p� .43), ampules of gonadotropins 52.35� 14.99 vs. 52.62�
12.50 (p� .92), total eggs retrieved 8.7� 3.8 vs. 7.3� 4.3 (p � .09),
fertilization rate 69% vs. 66% (p� .93), implantation rate 15% vs. 13%
(p � .70), cancellation rate 31% vs. 24% (p� .42), ongoing pregnancy
rate/transfer 32.7% vs. 39.3% (p� .53), and miscarriage rate 16.0% vs.
33.33% (p� .19). Cancellation rates for “microdose” and ganirelix groups
in cycles with FSH10 were 50.0% and 27.3% (p� .25), respectively.

Conclusions: In this retrospective analysis, both stimulation protocols
seem to be equally effective for “poor responder” patients. Patients with an
elevated FSH appear to have a lower risk of cancellation with the ganirelix
protocol. Presently, we are examining the outcomes of both protocols in a
randomized prospective fashion.

P-368

A comparison between clomiphene/FSH cycles, with and without gani-
relix, in poor responder IVF patients. R. I. Hardy, I. S. Tummon, M.
Hosseinzadeh, V. R. Cardone, M. Seibel, M. Lee. Fertility Ctr of New
England, Topsfield, MA; Fertility Ctr of New England, Reading, MA.

Objective: Initial phase III trials comparing the GnRH antagonist, gani-
relix acetate, with the GnRH agonist, leuprolide acetate, showed similar
pregnancy rates in IVF patients; however, inclusion criteria for this trial
required patients to be�39 years old and with FSH levels� 10 IU/L. Poor
responder infertility patients, who may not meet these criteria, have previ-
ously benefited from the traditional clomiphene/FSH ovarian stimulation.
This study compares clomiphene/FSH pregnancy outcomes in poor re-
sponder IVF patients, treated with or without ganirelix therapy.

Design: Retrospective analysis of IVF clinical data.
Materials/Methods: Two hundred fifty-five poor responder IVF patients

with prior failed leuprolide treated cycles were enrolled in a clomiphene
(100 mg cycle days 2–6), recombinant FSH (cycle day 2 until hCG Rx)
protocol. Seventy-eight patients were additionally prescribed ganirelix (0.25
mg qD, cycle day 8 until hCG Rx); the remaining 177 patients did not use
ganirelix. Blood samples were obtained on cycle days 2,5 and daily from
cycle day 8 until oocyte retrieval. Some non-ganirelix patients required
twice daily blood monitoring in the peri-ovulatory period. Pregnancy out-
comes were calculated and compared by Student’s t-test.

Results: Comparison between the ganirelix and non-ganirelix groups
showed no statistically significant difference with regard to age (mean�
37.9 years), lifetime peak FSH (mean� 10.8 IU/L), cycle start FSH
(mean� 8.2 IU/L), number of prior failed IVF cycles (mean� 3.6), or
presenting diagnosis. Pregnancy outcomes between the ganirelix and non-
ganirelix groups (see table) were not significantly different.

Comparative pregnancy outcomes in poor responders.

CC/FSH/Ganirelix CC/FSH

Positive hCG 27/78 (34.6%) 53/177 (29.9%)
Chemical Preg 7/78 (9.0%) 11/177 (6.2%)
Missed SAB 4/78 (5.1%) 9/177 (5.1%)
Ongoing Preg 16/78 (20.5%) 33/177 (18.6%)

P � 0.05 for all groupings.

Conclusions: Use of the GnRH antagonist, ganirelix, in poor responder
IVF patients provides similar pregnancy outcomes to those seen with
traditional clomiphene/FSH stimulation protocols. In addition, ganirelix
permits more convenient cycle monitoring and control of oocyte retrieval
scheduling. Previous concerns of decreased embryo implantation rates at
higher GnRH antagonist dosing are not supported by the comparative
pregnancy outcome results.

P-369

Use of midcycle GnRH antagonist for patients awaiting oocyte donation
due to poor ovarian response and multiple trials of IVF. V. C. Giraldo,
E. L. Motta, M. Q. Panzan, J. R. Alegretti, T. Rocca, P. C. Serafini.
Huntington Reproductive Ctr—Brazil, Sao Paulo, Brazil.

Objective: New ovarian stimulation protocols are usually tested in pa-
tients who have a chance to heighten ovarian response and pregnancy rates.
Conversely, we evaluated the feasibility of a protocol that includes a GnRH
antagonist for patients awaiting for oocyte donation (OD) due to poor
ovarian response and several failed trials of IVF.

Design: Evaluation of ovarian response, occurrence of premature LH
surge, oocyte and embryo quality, implantation and pregnancy rates in
women enrolled in the OD program when treated with an alternate ovulation
induction protocol that included a midcycle GnRH antagonist.

Materials/Methods: 51 women aged 30 to 46 years who had failed up to
7 IVF cycles (average 2.9) were divided in 2 subgroups: A�40 years (22
women ranging from 40 to 46, mean of 42.1) and B� 39 years (29 women
from 28 to 39, mean 34.3). All patients had a normal uterus and D3 serum
FSH �18 mIU/ml. Ovarian stimulation was initiated on D3 of the cycle
with daily administration of recombinant FSH 300 IU with adjustments
made according to individual’s response. HMG was added when deemed
necessary. Daily sc 0.25 mg doses of Cetrorelix was initiated when follicles
measured 13–14 mm in diameter and continued to the day of hCG admin-
istration. Serum LH, E2, and P were measured on the day of hCG. LH surge
was assumed when serum LH was�10 IU/l associated with P2 ng/dl. ICSI
was performed in all cases. Luteal phase was supplemented with daily
progesterone injections (25 mg/ml). Only clinical pregnancies were in-
cluded.

Results: There were no allergic side-effects to Cetrorelix. Median dose of
rec FSH was 2660 IU (group A) and 2025 IU (group B, t� 3.366, p�
.001). hMG was added to 11 women in group A including 1 who had a LH
surge and 6 patients in group B with a median dose of 1050 IU to each
group. 2 women (9.1%) experienced premature LH surge and 2 were
cancelled due to lack of follicle development in group A. There were no
OHSS. 1 woman in each group did not fertilize. 2 sets of twins and 2 sets
of triplets were noted in group B. 2 biochemical pregnancies occurred in
each group. 1 woman spontaneously aborted in group A. Additional findings
are presented in the table.

Number of oocytes collected, embryos transferred, implantation and preg-
nancy rates.

Groups # oocytes # ET Imp. rates Preg. rates/ET

A 5.1 � 0.9 2.8� 0.5 6.4% 22.2%
B 13.6� 1.8* 4.2� 0.4* 9.0% 17.9%

* p � 0.05.

Conclusions: The data suggest that older women might be more suscep-
tible to earlier LH discharges than anticipated by the monitoring of follicle
size when using GnRH antagonist protocols for ovulation induction. Cycle
cancellation rates were lower than anticipated when considering the popu-
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lation studied. Although the patients in both groups had several previous
IVF failures, age-associated ovarian reserve was evidenced by the signifi-
cantly greater number of oocytes collected and embryos transferred in the
younger women. The acceptable implantation and pregnancy rates obtained
in this study encourage the use of an ovulation induction regimen including
a GnRH antagonist before considering oocyte donation.

P-370

Experience with the use of a GnRH antagonist in IVF patients who are
poor responders. S. Bayer, K. Thornton, A. Penzias, M. M. Alper. Boston
IVF, Waltham, MA.

Objective: A challenge for all IVF programs is how to maximize the
ovarian response in those women who are considered to be poor responders.
The purpose of this study was to examine our experience with a group of
poor responders who were administered a GnRH antagonist, ganirelix
acetate, as part of their ovulation induction protocol.

Design: Retrospective study.
Materials/Methods: Our database identified 52 IVF cycles that incorpo-

rated the use of a GnRH antagonist, ganirelix acetate (Antagon®). Thirty-
three of these cycles (the subject of this report) were performed on poor
responders, as defined by a prior cycle with�3 follicles or peak estradiol
level �500 pg/ml, or the daily requirement of 450 IU or more of gonado-
tropins. Patients received gonadotropins, 450-600 IU per day beginning on
day 2 of the cycle. Ganirelix acetate, 0.25 mg daily was begun when the lead
follicle was �14 mm and was mixed with the FSH to be given as a single
injection. When adequate follicular development had occurred and the lead
follicle had reached 17 mm in diameter, hCG was administered and the egg
retrieval was scheduled.

Results: This study involved the analysis of 33 cycles. The mean age,
cycle number and cycle day 3 FSH level was 38.5 years, 3.1 and 9.1
mIU/mL, respectively. Of the 33 total cycles, 10 (30%) were cancelled and
23 (70%) went on to the egg retrieval. Of the 10 cycles that were cancelled,
9 were cancelled because of poor follicular recruitment confirmed before the
ganirelix was started. One cycle was cancelled because of decreasing serum
estradiol levels after the ganirelix was begun. There were no differences
between cancelled and completed cycles with respect to age (38.7 vs. 39.4
years) and cycle day 3 FSH levels (9.4 vs. 9.1 mIU/mL). In the 23
completed cycles the mean peak serum estradiol level, number of eggs
retrieved and number of embryos transferred was 888 pg/ml, 5.7, and 2.8,
respectively. A total of 8 cycles (35% of egg retrievals) resulted in a
pregnancy of which, three resulted in an early pregnancy loss and five
pregnancies are ongoing.

Conclusions: This preliminary study suggests that a GnRH antagonist
combined with gonadotropins for ovulation induction may prove useful in
IVF patients with a prior history of a poor ovarian response.

P-371

Controlled ovarian stimulation with recombinant follicle-stimulating
hormone provides better outcomes than urinary gonadotropins for
patients undergoing assisted reproductive technologies. M. D. Scheiber,
E. J. Behnke, S. G. Awadalla. Institute of Reproductive Health, Cincinnati,
OH.

Objective: Urinary human gonadotropins (hMG) were the mainstay for
controlled ovarian stimulation (COS) for ART until recombinant FSH
(rFSH) was introduced in 1997. Many clinicians did not anticipate clinically
significant differences in treatment outcomes between these two types of
stimulation agents. This analysis was performed to define differences in
treatment outcomes by type of gonadotropin preparation used for COS.

Design: Uncontrolled retrospective analysis of COS cycles performed for
ART in a single center between January 1999 and October 2000.

Materials/Methods: COS was undertaken in 568 cycles with patients aged
25-43 years, as follows: 230 patients received Gonal-F [follitropin alpha
(FA)], 228 received human menopausal gonadotropin (hMG) and 110

received Follistim [follitropin � (FB)]. Gonadotropin choice was deter-
mined by physician preference, third-party payor coverage, or patient
choice. Down-regulation was by one of four protocols: normo-ovulatory
patients received mid-luteal leuprolide acetate (LA) 0.5 mg daily stopped
with menses (MLL); PCOS patients received oral contraceptive pills plus
LA 0.5 mg daily (OCL); poor responders received micro-dose flare with LA
50 mcg twice daily (MF); and anovulatory patients without PCOS received
LA 1 mg (AL) initiated any time in the menstrual cycle. Gonadotropin
stimulation commenced on day 2 or 3, at 225–450 IU daily, individualized
by patient response. 10,000 units hCG was given when the lead follicle was
�18 mm with 2 or more additional follicles�16 mm. Oocyte retrieval
occurred within 36 hours of hCG administration. 295 (51.9%) cases under-
went intracytoplasmic sperm injection (ICSI). Embryo transfer was per-
formed at 72 hours. Logistic regression tested for differences in clinical
pregnancy rates (PR, presence of gestational at 6 weeks) between the FA,
FB and hMG groups after adjusting for age, protocol group, and ICSI use.
Analysis of variance tested for differences in # oocytes retrieved, fertiliza-
tion and implantation rates between gonadotropin groups.

Results: Clinical PRs were 47.3%, 42.7% and 35.5% for FA, FB and
hMG, respectively (p � 0.027 for overall test of group differences). The
odds ratio (OR) for clinical pregnancy with FA relative to hMG was 1.8
(95% CI: 1.2–2.7,p � 0.007). The OR for FB relative to hMG was 1.5 (95%
CI: 0.9–2.4,p � 0.144, NS). ANOVA revealed no differences between
groups for # oocytes by type of gonadotropin or COS protocol. When
comparing # oocytes for each gonadotropin group, increasing patient age
was significantly associated with a decreasing # oocytes retrieved (p �
0.002) and the protocol group (MLL� 15.1 OCL� 14.1 AL � 13.1 MF�
9.2, p � 0.0001). ANOVA did not detect a difference in fertilization or
implantation rates between the gonadotropin groups, although age (�36 �
54.4%, �36 � 40.0%) was statistically significant for implantation rate
(p � 0.0002).

Conclusions: In daily clinical practice, we found COS for ART with
rFSH to be associated with superior pregnancy rates when compared to
hMG, although no differences were found in other cycle parameters. This
uncontrolled observation would be strengthened by a prospective, random-
ized trial comparing FA, FB and hMG.

P-372

Does controlled ovarian stimulation (COS) in assisted reproductive
technologies with recombined human FSH (r-hFSH) need the use of
human menopausal gonadotropin (HMG)? K. Mahmoud, F. Zhioua,
M. H. Ben Aribia, F. Meherzi, J. Nemsia, M. Elouakdi. Ctr de Medicine de
la Reproduction et de Diagnostic Prenatal, Tunis, Tunisia.

Objective: The suppression of the endogenous LH secretion after the use
of a high dose of GnRH agonist in the common long luteal protocol and the
advent of r-h FSH leads to a debate whether it is necessary to add or not
exogenous LH during the COS. This study aims to compare the results of
ovarian stimulation using r-h FSH alone versus the combination of r-h FSH
and the HMG, in order to determine the threshold of the basal level of LH,
after down regulation, that would allow to predict if the COS needs LH
supplementation to obtain a correct follicular growth, and an appropriate
steroidogenesis.

Design: Prospective study between May 2000 and October 2000. Com-
pare the outcomes of ovarian stimulation with r-h FSH alone or in associ-
ation with HMG.

Materials/Methods: We performed 115 ICSI cycles with exclusively male
factor infertility. All patients were pituitary desensitized with GnRH agonist
(Decapeptyl 3 mg) using a long mid luteal regimen. When down regulation
was confirmed by ultrasound criteria, serum E2 level (50 pg/ml) and the
endogenous LH (endoLH) concentration (�2 m IU/ml). Stimulation was
conducted using r h FSH alone (Gonal F� Puregon� n � 61) or a
combination of an equal units of r hFSH and HMG (Pergonal 500� n �
54). Multiple end-points were analysed according to the endoLH level and
the women’s age. Using ROC analysis, we determined the threshold of the
serum endoLH concentration may need a supplemental exogenous LH
during ovarian stimulation. Statistical analysis: MedCalc. 4.20.011. Soft-
ware—Belgium.
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Results: Table 1 results were analysed by ANOVA (P� 0.05 was
considered significant). The ROC curve analysis, which allows to determine
the predictive value of the EndoLH level in order to obtain more than 5
matures oocytes shows that the Sensitivity, the Specificity, the positive
predictive value and the Criterion are respectively 63.6, 94.1, 96.5 and�1.2
mIU/ml, when the stimulation was achieved by rhFSH alone and 52.9,
100.0, 11.1,�� 1.35 mIU/ml when we used rhFSH	 HMG.

EndoLH
Stimulation

�1.5 mIU/ml �1.5 mIU/ml

P valuerhFSH
rhFSH	

HMG rhFSH
rhFSH	

HMG

No. of patients 32 29 29 25
PeakE2 at day

of HCG
1312.0� 619.5 2468.6� 513.7 1604.0� 408.5 2381.9� 339.5 0.037

No. of MPII 5.7� 3.5 9.0� 1.7 10.5� 2.7 10.3� 2.9 0.003
No. of atretic

oocytes
1.5� 0.8 2.3� 0.9 1.8� 1.2 3.8� 1.0 0.482

No. of 2PN 4.3� 2.6 6.7� 1.5 7.9� 2.2 6.9� 2.4 0.131
No. of embryos 3.7� 2.2 5.4� 1.3 6.6� 2.3 5.8� 2.3 0.040
Pregnancy rate/T 28.1 31.03 37.9 28 0.437
Implantation rate 14.5 20.5 22.8 15.3 0.042

Conclusions: Our study have shown that when the baseline level of LH
following GnRH agonist down regulation is lower than 1.2 m IU/ml, the
addition of a preparation containing LH to r-h FSH, during the ovarian
stimulation, may improve the number of the mature oocytes, the endome-
trial thickness, the implantation and the pregnancy rates. If the LH level is
more than 1.2 m IU/ml, the use of r-h FSH only is associated with improved
treatment outcomes, the addition of HMG may have a negative impact on
the number of atretic oocytes and the implantation rate.

Supported by: CMRD.

P-373

Oral contraceptive pre-treatment for IVF cycles employing recombi-
nant FSH and a GnRH antagonist. K. J. Doody, M. Langley, D. Marek,
K. Doody. Ctr for Assisted Reproduction, Bedford, TX.

Objective: Recent reports have demonstrated that GnRH antagonists can
be successfully used in conjunction with rFSH for IVF. In these investiga-
tions, gonadotropin stimulation was initiated following the onset of a
spontaneous menses. Many IVF centers may be reluctant to employ these
protocols secondary to cycle scheduling concerns. Difficulties in predicting
cycle start dates leads to difficulty predicting the range of dates on which the
egg retrieval and embryo transfer may be performed. Previous studies have
touted the use of oral contraceptives for pretreatment in GnRH agonist/
gonadotropin protocols as a means to facilitate IVF cycle scheduling. The
purpose of this study is to evaluate the effect of oral contraceptive pretreat-
ment in IVF cycles using a recFSH and a GnRH antagonist.

Design: Prospective trial of three oral contraceptive pretreatment proto-
cols employed in consecutive egg donor patients undergoing stimulation
with rFSH/GnRH antagonist. Oral contraceptives were discontinued with
the last pill taken one, three or five days prior to start of gonadotropins.

Materials/Methods: Twenty-five egg donor cycles were conducted in
which pretreatment with Desogen was initiated at least three weeks prior to
entering into an IVF cycle. Group A had last pill on Monday, group B had
last pill on Wednesday, and group C had last pill on Friday. Follistim was
begun in all patients on the Saturday following the last pill. Blood sampling
was performed daily for hormonal analysis after discontinuation of Deso-
gen. No change in stimulation dose was made based on any results of
hormonal testing. Daily GnRH antagonist (Antagon) was initiated when
lead follicles were 10–12 mm mean diameter. HCG was administered 36
hours prior to oocyte aspiration. Cycle parameters including outcome data
were evaluated and compared to prior cycles of these same egg donors in
which a GnRH agonist (Lupron) had been used.

Results: Please refer to table.

Results:

Group A Group B Group C All

Antagon Lupron Antagon Lupron Antagon Lupron Antagon Lupron

Number Cycles: 11 5 7 4 7 9 25 18
Mean Number Days

of Stimulation:
11.4 10.4 12.4 10.5 13.3 10.2 12.3 10.4

Mean Peak E2: 1243.3 1886.0 1411.4 3436.0 573.1 1925.0 1076.0† 2415.7
Mean Number of

Amps:
30.2 32.0 29.1 23.9 33.6 27.1 30.9 27.7

Mean Number Ova: 13.1 18.4 13.6 22.8 11.6 16.8 12.7 19.3
Percent Fertilization: 74.3% 59.8% 76.8% 78.0% 64.2% 56.3% 72.2%* 65.9%
Percent Blastulation: 76.6% 66.7% 58.9% 69.0% 59.2% 80.2% 65.2% 71.1%
Mean Number of

Frozen Embryos:
4.9 5.80 4.0 9.8 1.7 4.3 3.5* 6.6

Positive hCG: 54.6% 50.0% 75.0% 75.0% 57.1% 80.0% 61.5% 70.0%
Ongoing Pregnancy: 54.6% 50.0% 62.5% 25.0% 57.1% 80.0% 57.7% 60.0%

† P � 0.01 (t-test); *P � 0.01 (Fisher’s Exact). All Groups: Antagon vs. Lupron.

Conclusions: Oral contraceptive pre-treatment can be used successfully in
IVF protocols employing rFSH and a GnRH antagonist. In some cases, oral
contraception leads to profound suppression of endogenous gonadotropins.
Initiation of gonadotropins prior to resolution of this suppression is associ-
ated with delayed follicular growth and increased consumption of gonado-
tropins.

P-374

Use of human menopausal gonadotropins (hMG) and Leuprolide Ace-
tate or Ganirelix Acetate in poor responder patients. R. Marrs, K.
Parenicka, J. Vargyas, G. Ringler, B. Stone. CA Fertility Partners, Santa
Monica, CA.

Objective: To compare the efficacy of stimulation protocols utilizing
Leuprolide Acetate (Lupron) to a Ganirelix (Antagon) protocol in IVF poor
responders.

Design: A prospective, non-randomized observational study.
Materials/Methods: Twenty two (22) infertile patients, age 38–46 (mean

41.6), with at least one prior failed stimulation attempt were stimulated with
either rFSH/hMG/Leuprolide Acetate (Lupron) or rFSH/hMG/Ganirelix
Acetate (Antagon). rFSH (Follistim) 150 IU to 300 IU was used in combi-
nation with hMG (Repronex, Pergonal) in doses of 150 IU to 300 IU daily.
A total daily dose of rFSH/hMG did not exceed 450 IU/day. Lupron was
used either for a down regulation (0.5 mg/d to 0.25 mg/d) or for flare up
(0.25 mg/d) regimen. Antagon was given when follicle size reached 13–14
mm average diameter in a 0.25 mg/d dosage until administration of human
Chorionic Gonadotropin (hCG, Profasi) 10,000 IU, 34 hours prior to oocyte
retrieval. hCG was given when at least two follicles were 18 mm average
diameter by transvaginal ultrasound.

Results: A total of 74 cycles of stimulation were attempted in which 50
cycles went to oocyte recovery and in vitro fertilization. 27 of 74 cycles
were performed with Antagon (36.5%) while 47/74 utilized lupron formats
(63.5%). 23 of 47 lupron cycles were dropped due to poor response (2
follicles and/or no E2 rise) for a 49% failed stimulation rate. Only 1 of 27
Antagon cycles was dropped due to poor response. In Antagon cycles, an
average of 34.1� 13.6 (means� S.D.) ampules of gonadotropins were
used in comparison to 38.1� 18.1 ampules in completed Lupron cycles. An
average of 4.2 oocytes/cycle were collected in all Antagon stimulation
cycles compared to 3.8 oocytes in completed Lupron cycles. When all
Lupron stimulation cycles were included, 1.9 oocytes/stimulation were
collected. One pregnancy occurred in 12 patients with Antagon, while 3/16
patients conceived in the lupron group.

Conclusions: In conclusion, the use of rFSH� hMG with Antagon
improved overall cycle completion rates compared to down regulation or
flare regimens with Lupron/gonadotropins. Moreover, oocytes and embryos
per stimulation attempt were markedly improved with gonadotropins/Anta-
gon compared to gonadotropins/Lupron protocols.

Supported by: Organon, Inc., West Orange, New Jersey.
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P-375

Oral contraceptives, not GnRH suppression, may be responsible for
very low endogenous LH during IVF cycles. R. P. Dickey, B. M. Sartor,
S. N. Taylor, P. Y. Lu, P. H. Rye, R. Pyrzak. The Fertility Institute, New
Orleans, LA.

Objective: Oral contraceptives (OCs), in addition to gonadotropin releas-
ing hormone (GnRH) agonists, are customarily given to patients before
stimulation for in vitro fertilization (IVF). If serum luteinizing hormone
(LH) levels are suppressed to less than 1.0 mIU on the day r-FSH is started,
or later, exogenous LH may need to be added in the form of human
menopausal gonadotropin (hMG) or r-LH. When the GnRH antagonist,
ganirelix (Antagon�) is started on r-FSH stimulation day (SD) 5 to 6, the
opportunity exists to independently assess the effects of OC and GnRH
suppression on exogenous LH levels. The objective of the present study was
to compare the effect of two OC formulations with the effect of no OC use
on LH and estradiol (E2) levels cycle day (CD) 3 before r-FSH stimulation,
on SD 5 or 6 the day ganirelix was started, on SD 8 or 9 (day 3 of ganirelix
administration), and on the day of human chorionic gonadotropin (hCG)
administration.

Design: Retrospective analysis.
Materials/Methods: The stimulation records of all patients who received

ganirelix during ovulation induction for IVF were reviewed. The cycle
before IVF patients received either desogestrel .15 mg	 ethinyl estradiol
(EE) 30 mcg, norethindrone 1 mg	 EE 35 mcg, or no OCP. Follitropin�
(Follistim�) was started CD 3. Ganirelix, 250 mg daily, was started SD 5 to
6 and continued until the day of hCG administered when lead follicles were
�14 mm. Hormone evaluations were performed by chemiluminescence
(ASC 180 plus, Chiron/Bayer Norwood MA). Statistical analysis was per-
formed with Student’s t test and Fishers exact test, with p� .05 considered
significant.

Results: Hormone results are shown in Table 1. Serum E2 levels on CD
3, the day r-FSH was started, were lower in patients pretreated with OCs
compared to no OC pretreatment (p� .05). Serum LH levels on SD 8 to 9,
day 3 of ganirelix, were less than 1.0 mIU in 21 of 29 patients pretreated
with OCs, compared to 9 of 21 patients not treated with OCs (p� .05).
Serum LH levels on the day of hCG administration were less than 1.0 mIU
in 11 of 29 patients pretreated with OCs compared to 1 of 29 patients not
treated with OCs (p� .01).

Table 1.

OCP
#

Patients

CD 3 Pre f-FSH SD 5-6 Pre-Ganirelix

LH
mIU/mL

E2
pg/mL

LH
mIU/mL

E2
pg/mL

None 21 4.0 49 3.0 (2) 330
Desogestrel 18 3.2 (3) 25* 1.8 (5) 351
Norethindrone 11 3.8 18* 2.1 (3) 384

OCP
#

Patients

Day 3 of Ganirelix Day of hCG

LH
mIU/mL

E2
pg/mL

LH
mIU/mL

E2
pg/mL

None 21 1.9 (9) 611 3.0 (1) 1366
Desogestrel 18 1.2 (13)† 610 1.3 (7)‡ 1333
Norethindrone 11 0.9 (8)† 561 2.3 (4)‡ 1036

Conclusions: Suppression of LH to less than 1.0 mIU during r-FSH
stimulation for IVF occurs more often in patients pretreated with OCs. The
possible consequence of this on follicle number, oocyte quality, and preg-
nancy outcome remains to be determined.

P-376

The use of low-dose depot GnRHa downregulation in the stimulation
protocol of recruited anonymous oocyte donors. D. L. Lewis, G. K.
Adaniya, L. M. Reuter, J. C. Jarrett. Midwest Reproductive Medicine,
Indianapolis, IN.

Objective: Our goal was to evaluate a novel controlled ovarian hyper-
stimulation (COH) protocol designed to optimize convenience for the re-
cruited oocyte donor and to assess its effectiveness in terms of pregnancy
success rates for the recipient.

Design: Retrospective review of donor cycles using depot GnRHa/go-
nadotropin stimulation for recruited anonymous oocyte donation from July
through November 2000. The historical control group consisted of oocyte
donors recruited from July of 1999 through June of 2000 undergoing COH
using standard midluteal daily GnRHa/gonadotropin stimulation.

Materials/Methods: The study group included nine women who were
recruited to receive COH for oocyte donation anonymously to 13 recipient
patients. A single 1.25 mg dosage of intramuscular depot leuprolide acetate
was given for downregulation in the midluteal phase of the cycle. Gonad-
otropin stimulation was begun with rFSH for 8 days initially and then
adjusted according to ultrasound and estradiol results as needed. The control
group consisted of 25 oocyte donors matched to 29 recipients. They re-
ceived daily subcutaneous injections of leuprolide acetate from the midlu-
teal phase until the day of HCG administration in accordance with our
standard COH protocol. Data was gathered on the age of the donors, the
total number of days of self-administered injections, total rFSH dosage
used, as well as the number of oocytes retrieved and % fertilization to assess
the stimulation characteristics of these cycles. The number of embryos
transferred, clinical pregnancy rates, and implantation rates of the recipients
were also compared between these groups. Data were expressed as mean�
SD. Significance of differences was evaluated by Student’s t-test or chi-
square analysis as appropriate.

Results: The study group had an average age of 27.6� 2.6 years. They
used 32.3� 5.8 total ampules of rFSH and had 17.7� 4.7 oocytes
retrieved. When compared to controls, there were no significant differences
in these parameters. The study group received substantially fewer days of
self-administered injections (10.7� 1.0 vs. 26.6� 4.6, p � .0001). The
percentage of oocytes that fertilized (100/159, 63% vs. 278/442, 63%, p�
1.0) and the number of embryos transferred (2.31� 0.48 vs. 2.55� 0.51,
p � .23) were equivalent in both groups as were the ongoing clinical
pregnancy rates (6/13, 46% vs. 14/29, 48%, p� 1.0) and the implantation
rates (8/30, 27% vs. 20/74, 27%, p� 1.0).

Conclusions: The single dosage depot GnRHa therapy is an acceptable
method of pituitary downregulation for COH in recruited oocyte donors.
The use of this modified protocol reduced the number of days the donor was
required to receive injections by 60% while maintaining excellent ongoing
pregnancy results for the respective recipients. Based on our preliminary
experience we are continuing to utilize this protocol for ongoing donor
cycles and will add to this data.

ART: PREIMPLANTATION GENETIC DIAGNOSIS

P-377

Diagnosis of retinoblastoma mutation by both gel electrophoresis and
fluorescent fragment analysis. K. Xu, Z. Shi, H. Yuan, I. Cholst, Z.
Rosenwaks. Weill Medical Coll of Cornell Univ, New York, NY.

Objective: Retinoblastoma is an autosomal dominant inherited cancer
predisposition, and occurs in early childhood. The tumor develops from the
immature retina, and affects about 1 child in 20,000. The responsible gene
is RB1. So far, there are more than 300 known mutations of the gene.
Following a request by a couple interested in preimplantation genetic
diagnosis (PGD), we have developed a reliable procedure using conven-
tional gel electrophoresis and/or fluorescent fragment analysis, for a specific
mutation located at the 5� end of the 12th intron of the gene (1353	 1G-A).

Design: To develop a sensitive and accurate procedure for the detection
of a mutation on RB1 at the single cell level, based on nested-PCR and
restriction analysis followed by either conventional gel electrophoresis or
fluorescent fragment analysis. The study was approved by the IRB.

Materials/Methods: A couple with infertility was interested in attempting
PGD because the male was affected with RB. Single lymphoblastic cells
were isolated from both the female and the male (heterozygous for the
mutation). A nested-PCR approach was designed to amplifying exon 12 and
its vicinity region. In the procedure, reduction of allelic dropout (ADO) is
critical since a false negative due to ADO may result in an affected fetus.
PCR conditions for both outer and inner primers were first optimized with
a temperature gradient thermocycler. The first PCR products were se-
quenced to ensure a correct amplification. Inner forward primer was labeled
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by a fluorescent dye (Hex) and the second PCR products were digested with
a restriction enzyme followed by either 10% polyacrylamide gel electro-
phoresis, or fluorescent fragment analysis using Genetic Analyzer (ABI,
CA). Different patterns of bands or peaks can be seen in both detection
systems, allowing an easy diagnosis.

Results: The sizes of two PCR amplified products, 400 and 170 bp
respectively, were as anticipated. Correct first PCR products were confirmed
from the sequencing experiment. So far, PCR has been successful in all of
20 single cells sampled, with correct diagnoses being obtained from both
methods.

Conclusions: The PCR procedure is sensitive at the single cell level, and
both systems, conventional gel electrophoresis and fluorescent fragment
analysis, are effective and reliable for the detection of the RBI mutation.
Assessment of two cells, if available, from a single embryo carries a
minimal risk of misdiagnosis. However, if only one cell is analyzed the risk
of misdiagnosis could be unacceptably high (�5%). Therefore, a search for
a polymorphic linkage marker(s) is currently underway in order to increase
the accuracy of this approach.

Supported by: Institutional Funding.

P-378

Diploid rescue from tripronucleated human embryos. A new tool for
embryo research. M. J. Escriba`, D. Valbuena, E. Sa´nchez, J. Remohı´, A.
Pellicer, C. Simo´n. Inst Valenciano de Infertilidad, Valencia, Spain.

Objective: In most countries, creation of human embryos for research is
legally and ethically prohibited. However, there are no legal hindrances to
investigate on non-viable embryos, such as the tripronucleated (3PN) zy-
gotes. Nevertheless the results obtained from these embryos must be taken
with caution since they are not chromosomally or physiologically normal.
The present work aims to develop a technical strategy to rescue the diploid
condition from 3PN human zygotes by microsurgical removal of the surplus
pronucleus and evaluate the efficiency and efficacy of diploid blastocyst
production.

Design: 3PN human embryos obtained from our IVF program were
epronucleated using a new procedure. Technical efficiency was determined
by assessing the rate of 3PN zygotes that survived manipulation and
contained 2 pronuclei. Developmental ability of microsurgically bipronucle-
ated zygotes (2PN manipulated group) was evaluated by the achieved
blastocyst rate and compared to that from non-manipulated 3PN zygotes
(3PN control group). The procedure efficacy was evaluated by FISH anal-
ysis of blastocysts derived from either 2PN manipulated embryos vs 3PN
control group.

Materials/Methods: At 20 hours postinsemination, zygotes with 3 pronu-
clei and the 2 polar bodies (PB) were 5-min incubated in medium containing
cytochalasin B and demicolcine. For microsurgical epronucleation, the
pronucleus away from the 2nd PB was dragged from syngamy and aspirated
into a 4–6 mm pipette. After manipulation, zygotes were cultured in IVF
medium (Scandinavian) in a 5% CO2 and at 37°C for 3 hours. Lysed
zygotes and those with nuclei number other than 2 were checked and
removed from culture. Survived 2PN manipulated zygotes and 3PN control
embryos were cultured until the blastocyst stage on confluent monolayer of
endometrial epithelial cells. Blastocysts from manipulated 2PN and 3PN
zygotes were analyzed by triple fluorescent in situ hybridization (FISH) for
centromeric region of X,Y and 18 chromosomes (CEP 18/X Orange/Y
Aqua; Vysis Inc, USA).

Results: From a total of 27 manipulated 3PN zygotes, 18 survived and
had 2 pronuclei (technical efficiency 67%). All manipulated 2PN embryos
(n � 18) reached the 8-cell stage, whereas 72% developed to morula and 5
progressed to normal blastocysts (28%). In 3PN control group (n� 10), 3
blastocysts were obtained (30%), but in all of them the inner cell mass was
absent. FISH results indicated that 4 manipulated 2PN-derived blastocysts
were diploid (one female -XX18,18- and three males -XY18,18-), whereas
2 blastocysts from 3PN control embryos were triploid (XXY18,18,18).

Conclusions: In this work, we propose the microsurgical removal of the
extra pronucleus from 3PN zygotes as an efficient technical strategy to
rescue diploid human embryos for use in research since they come from
abnormal non-viable embryos. Despite the success on ploidy correction, we
cannot guarantee that the surplus paternal pronucleus was removed because
of the pronuclear dimorphism and sperm tail pieces near the male pronu-
cleus had already disappeared at time of embryo manipulation; microsatel-
lite studies are being done to assure the origin of the remaining pronuclei.

Nevertheless, the proposed methodology introduces a new source of mate-
rial for human embryo research that is legally and ethically acceptable and
scientifically attractive, since the normal embryo condition is restored.

Supported by: FIVIER.

P-379

Preimplantation genetic diagnosis (PGD) for a balanced reciprocal
translocation reveals a high proportion (85%) of abnormal embryos.
N. R. Agan, S. A. Carson, P. Cisneros, L. Swaim, J. Simpson, F. Z.
Bischoff. Baylor Coll of Medicine, Houston, TX; Houston Women’s Care
Assoc, Houston, TX.

Objective: Carriers of balanced reciprocal translocations are at an in-
creased risk for abortion, stillbirths, and liveborn children with birth defects
and/or mental retardation. PGD allows couples with balanced reciprocal
translocations to achieve pregnancies with normal or balanced chromo-
somes without having to terminate abnormal pregnancies. However, com-
pared to other indications for PGD (i.e. Mendelian disorders), couples with
a translocation might be expected to produce a high proportion of unbal-
anced embryos because their translocation predisposes during meiosis to
adjacent I and II segregation, rather than alternate segregation. This unfor-
tunate circumstance can often be predicted, with plans made accordingly to
biopsy relatively large numbers of embryos. Our objective was to apply this
to an appropriate case.

Design: Following embryo biopsy, blastomeres were diagnosed utilizing
two consecutive rounds of fluorescence in-situ hybridization (FISH).

Materials/Methods: A male had a balanced reciprocal translocation
[46,XY,t(5;13)(p10;p10)] ascertained because the first pregnancy sired by
him and his 24 year-old wife was found to have multiple congenital
anomalies during a second trimester ultrasound. Amniocentesis revealed an
unbalanced translocation with trisomy 5p. Their son was born at 33 weeks
and lived for 45 minutes. Because of the couple’s objection to pregnancy
termination, they pursued PGD. Three days post intracytoplasmic sperm
injection, 1 to 2 blastomeres were biopsied from each 6–8 cell embryo and
then processed for FISH. Our strategy entailed hybridization first for 5p15.2
(LSID5S721 & D5S23) and 5q31 (EGR1). Embryos that were balanced or
normal for 5p and 5q subsequently underwent a second round of FISH
analysis for chromosomes 13 (LSI13) and 21 (LSI21), based on the rea-
soning that complex rearrangements can predispose nonspecifically to tri-
somies for other chromosomes. Only embryos negative for an unbalanced
translocation, trisomy 21, and trisomy 13 were suitable for transfer.

Results: A total of 32 embryos were produced, 24 were biopsied and 7
were cryopreserved. Of the 24 biopsied embryos analyzed on the first round
of FISH, results were obtained from 21. Of the 21, 6 were balanced for 5p
and 5q and underwent the second round of FISH: 1 trisomy 21, 1 trisomy
13, 1 uninformative, leaving only three suitable for transfer. No pregnancy
was achieved.

Conclusions: Of the 24 embryos analyzed by FISH, only three (12.5%)
were ultimately suitable for transfer. Although our patient was not of
advanced maternal age, FISH still revealed trisomy 21 in one embryo
balanced for the translocation. Our experience highlights the necessity of
testing a large number of embryos in PGD translocation analysis in order to
yield sufficient numbers of embryos for transfer.

Supported by: Baylor College of Medicine, Department of Obstetrics and
Gynecology.

P-380

Which is the best way to select good embryos for transfer in ICSI
cycles? C. C. Rocha, L. M. Rossi-Ferragut, L. Farah, R. Joffe, A. Iaconelli
Jr., E. Borges Jr. Fertility-Assisted Reproduction Ctr, Sao Paulo, Brazil.

Objective: Recently, studies have published new classification based on
pronuclei (PN) stage. These scores include not only the morphological
appearance of the pronuclei, but also the further development up to the PN
membrane breakdown and developmental processes. Our purpose in this
study was to evaluate the role of PN morphology with embryo morphology
compared with preimplantation genetic diagnosis (PGD) from day	 3
embryos.

Design: Retrospective study from December 1999 to January 2001.
Materials/Methods: A total of 47 cycles (197 embryos and 202 cells)

S238 Abstracts Vol. 76, No. 3, Suppl. 1, September 2001



from ICSI procedures were evaluated. For each embryo, the following data
were recorded during sequential observations: PN morphology 16–20 hours
after injection, embryo morphology about 68 hours after ICSI (day	 3) and
PGD on day	3. Two patterns of pronuclei morphology were distinguished,
according to position of the PN: aligned, close pronuclei with aligned, or
aligning nucleoli (score 0); and separated or unequal pronuclei and scattered
nucleoli (score 1). Regarding embryo morphology, embryos were classified
as having good quality if more than four cells were present with less than
20% fragmentation at 68 hours after ICSI (day	 3). Probes for chromo-
somes X, Y, 18, 13 and 21 were employed to determine numerical alter-
ations.

Results: Thirty-seven patients were included in this study. The mean
maternal age� SD was 38.04� 3.25. The diagnosis was obtained in 139
embryos (143 cells) as shown in the table below. A higher number of
embryos with PGD results for the analyzed chromosomes occurred in S0
embryos compared to S1 embryos. Indeed, numerical chromosomal abnor-
malities were found in S1 embryos more than S0 (respectively, 78,8% vs.
56%, p� 0.05).

PGD vs. pronuclei morphology results.

Variables Total Score 0 Score 1

Embryos (cells) 197 (202) 88 (90) 109 (112)
Cells with PGD results (%) 143 (70.8) 84 (93.3)* 59 (52.7)
Cells with abnormal results (%) 58 (40.6) 25 (29.8) 33 (56.0)*
Euploidies (%) 40 (69.0) 14 (56.0) 26 (78.8)*
Haploidy (%) 19 (47.5) 8 (57.1)* 11 (42.3)
Triploidy (%) 16 (40.0) 5 (35.7) 11 (42.3)*
Polyploidy (%) 5 (12.5) 1 (7.1) 4 (15.4)
Aneuploidies (%) 18 (31.0) 11 (44.0)* 7 (21.2)
Monossomy (%) 7 (38.9) 5 (45.5)* 2 (28.6)
Trissomy (%) 11 (61.1) 6 (54.5) 5 (45.4)

* p � .05 was considered significantly different according to Student’s “t”
test.

Conclusions: Pronuclei and nucleoli morphology may have a higher
probability to predict embryos with normal chromosomal status by a single
and non-invasive observation. This efficient criteria should be introduced in
human reproduction laboratories trying to select citogenetically normal
embryos to be transferred in ICSI cycles.

Supported by: Fertility-Assisted Reproduction Center, São Paulo.

P-381

Detection of inaccurate karyotype prior to preimplantation genetic
diagnosis for balanced translocations. K. Xu, H. Yuan, P. Chung, Z.
Rosenwaks. Weill Medical Coll of Cornell Univ, New York, NY.

Objective: Preimplantation genetic diagnosis (PGD) has proven very
effective for the detection of balanced chromosomal translocations in early
embryos. Using telomeric probes, unbalanced chromosomal segments can
be detected in day-3 blastomeres, making this approach applicable to both
male and female translocation carriers. However, selection of the probes is
critically dependent on having a correct karyotype or on accurate knowledge
of specific breakpoints. At our center, we always test patient lymphocytes to
confirm the karyotype prior to PGD. Here we report our finding of an
inaccurate diagnosis.

Design: PGD work-up was performed prior to undertaking the clinical
case. FISH probes for balanced translocations were chosen according to the
karyotyping report provided by the cytogenetic laboratory and additional
FISH tests were performed to verify the results. The study was approved by
the IRB of Weill Medical College.

Materials/Methods: A couple with long experience of infertility was
interested in attempting PGD because the male was a balanced translocation
carrier. His karyotype was reported to be 46, XY, t(18;22)(p11.2;q11.2). As
a routine part of the PGD work-up patient lymphocyte metaphases were
obtained using a standard culture method. Telomeric and centromeric DNA
probes (Vysis, Downers Glove, IL) were chosen according to the karyotype,
and FISH signals were recorded with an imaging system and compared to
a predicted pattern. Finally, additional batches of probes were purchased to
eliminate any possibility of using wrong probes, and errors in genetic

diagnosis were avoided by patient referral to an independent cytogenetic
laboratory for repeat karyotyping.

Results: Two independent cytogenetic laboratories provided identical
analyses. Using a combination of FISH centromeric probe 18 (CEP-orange)
and telomeric probe 18 p (pter-green), a discrepancy was indicated by the
absence of a breakpoint at 18p11.2, with one orange and one green signal
always on the same chromosome 18. However, only one orange and one
green were evident on the same chromosome when a combination of 18
CEP-green and 18qter-orange was used, and the other green and orange
were always separated on the different chromosomes. Furthermore, an
expected switch of signals was seen with an 18-CEP/22qter combination,
confirming again the breakpoint was definitely not located on 18p11.2, but
most likely in the vicinity of 18q11.2, with an expected karyotype of 46,
XY, t(18;22)(q11.2;q22).

Conclusions: Our results have demonstrated unequivocally that conven-
tional karyotyping may not be accurate enough or sensitive enough for
reliable selection of the probes for, and performance of PGD. The prelim-
inary work-up involved in karyotype confirmation and in testing of probes
is a critical step prior to undertaking PGD in clinical cases.

Supported by: Institutional Funding.

P-382

Analysis of chromosome abnormalities in sperm from two 45, XY,
t(13;14)(q10;q10) carriers with different reproductive histories. L. C.
Udoff, A. Wilcox, D. Carrell. Univ of Utah, Salt Lake City, UT.

Objective: A patient with a balanced translocation has several reproduc-
tive options including the use of donor gametes, prenatal diagnosis and
preimplantation genetic diagnosis (PGD). A patient’s choice may be influ-
enced by the assessed risk of having an affected pregnancy. This estimate is
based mainly upon the collective clinical experience associated with a
particular translocation as well as theoretical considerations. Anecdotally, it
has been observed that patients with the same balanced translocation, as
diagnosed by a standard karyotype analysis, may have different reproduc-
tive experiences. This is despite any apparent reproductive abnormalities in
the unaffected partner. This study evaluated the possibility that two men
with the same balanced translocation have different frequencies of balanced
or normal gametes that may explain their different reproductive histories.

Design: Retrospective study.
Materials/Methods: Two couples presented for IVF with a history of male

factor infertility and a Robertsonian translocation t(13q14q). Prior testing
revealed no significant female factors. Semen samples were collected fol-
lowing 2-5 days of sexual abstinence and were analyzed using WHO
criteria. Additionally, decondensed sperm preparations were prepared and
analyzed using a standard protocol for fluorescent in-situ hybridization
(FISH). The hybridization mixture contained a Locus Specific Indicator for
chromosome 13 and Tel 14q (Vysis, USA) to differentiate between bal-
anced/normal and unbalanced gametes. Patient A’s reproductive history
included one first trimester spontaneous abortion (SAB) and 3 years of
secondary infertility. The initial semen analysis showed a sperm count of 6
million/mL, 7% progressive motility and 100% amorphous morphology.
The couple underwent three cycles of PGD. Fluorescent in-situ hybridiza-
tion (FISH) was performed on blastomeres obtained from embryos on day
3 after oocyte retrieval. Combining the experience of all 3 cycles, 41%
(9/22) of the embryos analyzed were normal or balanced translocations.
Patient B’s reproductive history was significant for 2 uncomplicated term
deliveries followed by 3 years of secondary infertility. One pregnancy was
conceived through artificial insemination, the other was a spontaneous
pregnancy. The initial semen analysis revealed a sperm count of 24 million/
mL, 3% progressive motility and 8% normal morphology.

Results: FISH analysis of chromosome abnormalities in patient A re-
vealed a frequency of 118/500 (23.6%) unbalanced gametes. The unbal-
anced gametes consisted of 82/500 (16.4%) nullisomic sperm, 32/500
(6.4%) disomic sperm and 4/500 (0.8%) other abnormalities. FISH analysis
of sperm from patient B demonstrated a frequency of 54/500 (10.8%)
unbalanced gametes. This was distributed as 29/500 (4.8%) nullisomic
sperm, 24/500 (4.8%) disomic sperm and 1/500 (0.2%) other abnormalities.

Conclusions: Two patients with the same Robertsonian translocation may
have different frequencies of unbalanced gametes. This may translate into a
unique risk for conceiving a pregnancy that is unbalanced. Analysis of the
frequency of chromosome abnormalities in sperm from a male reciprocal
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translocation carrier could provide an assessment of the patient’s reproduc-
tive risk.

P-383

Simultaneous evaluation of morphology, mitochondrial mass, mito-
chondrial function and genetic complement in the preimplantation
embryo. K. T. McGinnis, M. P. Diamond, D. I. Dozortsev. Wayne State
Univ, Detroit, MI.

Objective: To demonstrate the feasibility of measuring parameters of
energy metabolism and genetic complement in the same embryo.

Design: In-vitro observational study.
Materials/Methods: B6D2 F1 hybrid mice underwent ovulation induction

using pregnant mare’s serum gonadotropin and human chorionic gonado-
tropin (hCG). After mating overnight, the mice were sacrificed 15 hour
post-hCG and zygotes collected. After removing the cumulus with hyal-
uronidase, the zygotes were incubated overnight in M-16 media. The
following day, the embryos were examined and morphologically normal
embryos at the 2-cell stage were selected for further study. A total of six
embryos were incubated for 30 minutes in M-2 media containing 0.5%
dimethyl sulfoxide with 100 nM Mitotracker Red™ (mitochondrial func-
tion) plus 200 nM MitoFluor Green, (mitochondrial mass). Following
incubation, the embryos were rinsed in Fresh M-2 and transferred to M-2
under oil for measurement. Embryos were imaged at 40� using a comput-
erized inverted fluorescent microscope with appropriate filters. Throughout
the experiment temperature was maintained at 37°C. Following image
acquisition, embryos were transferred to standard microscope slides and
fixed using a simplified fixation technique for preimplantation diagnosis
developed in our laboratory. Following fixation, the slides were examined to
document that mitochondrial stains had been removed. Fluorescent In-Situ
Hybridization (FISH) probes for the IgH and the c-myc loci were applied in
a standard technique to demonstrate that FISH could be successfully per-
formed following evaluation of mitochondrial mass and function.

Results: Total mitochondrial mass per embryo was measured as 22,713
Relative Fluorescent Units (RFU) (Relative Standard Deviation (RSD)�
23%). Total mitochondrial function per embryo was measured as 144,142
RFU (RSD� 24%). Function/Mass ratio was 6.45 (RSD� 22%). Follow-
ing fixation, no fluorescence from either mitochondrial probe was noted.
Adequate visualization of both FISH probes was obtained.

Conclusions: An estimate of mitochondrial mass and function as well as
mitochondrial efficiency can be obtained just prior to processing for FISH.
This measure of energy competency may prove useful if combined with
morphologic scoring as part of a program of preimplantation genetic diag-
nosis to select the optimum embryos for transfer, with the hope of increas-
ing implantation rates while reducing multiple gestations.

Supported by: Dept OB/GYN.

P-384

Diagnosis failure in preimplantation genetic diagnosis (PGD): poor
technique or bad embryos? N. Frydman, S. Hamamah, G. Tachdjian, R.
Frydman, V. Kerbrat, P. F. Ray. Hoˆpital Antoine Béclère, Clamart, France;
Hosp Necker, Paris, France.

Objective: To investigate the causes of diagnosis failure observed in the
course of PGD.

Design: In the course of 41 PGD cycles performed by the Be´clère-Necker
hospitals in Paris within a one year period, we correlated the efficiency of
diagnosis with embryo grades and their developmental potential.

Materials/Methods: We started our newly created PGD program in No-
vember 1999 and have performed 41 cases in just over a one year period.
Patients were hyperstimulated using GnRh agonist and Recombinant FSH.
The embryos were cultured in IVF (MediCult) until day 2 and placed in M3
(MediCult) until day 3. One or two cells were removed from each embryos
by cleavage stage embryo biopsy on day 3 using a fertilase laser for zona
drilling in G2.2 medium (JCD). The embryos were then placed in G2.2 until
the transfer procedure on day 4. PGD was performed by PCR (23 cases) for
a range of single gene defects or by FISH for X-linked recessive diseases (5
cycles) and translocations (13 cycles). Embryo grades on day 3 and signs of
compaction on day 4 were recorded for each embryo and correlated with the
availability of diagnosis. Grade 1 embryos had cells of even size with no or

little fragmentation. Grade 2 had cells of even size with less than 20%
fragments and grade 3 were highly fragmented embryos associated or not
with cells of different size. Statistical significance of the results was calcu-
lated using a
2 test.

Results: Overall, a diagnosis could be obtained for 187 of the 237
embryos analysed (79%). From the 50 embryos for which no diagnosis
could be obtained, 40 were of grade 3 (80%) on day 3 and only 7 showed
signs of compaction (14%) on day 4. These data were significantly different
from those obtained from the group of embryos for which a diagnosis was
obtained in which 40% were of grade 3 and 40% subsequently compacted.

Embryo grade on day 3 and signs of compaction on day 4 depending on
whether a diagnosis was obtained.

Total

Number of embryos
on day 3 (%)

Number of embryos
on day 4 (%)

Grade 1 Grade 2 Grade 3 Compacted Arrested

Diagnosis 187 41 (22) 71 (38) 75 (40)* 75 (40)* 112 (60)
No diagnosis 50 3 (6) 7 (14) 40 (80)* 7 (14)* 43 (86)
Total 237 44 (19) 78 (33) 115 (48) 82 (35) 155 (65)

* p � 0.001.

Conclusions: No diagnosis could be obtained from 21% of the embryos
biopsied, however our study demonstrates that most of these embryos had
a poor morphology and a poor developmental potential. We can speculate
that the blastomeres analysed from theses embryos were arrested with
degraded DNA which was not longer a suitable target for PCR or FISH
analysis. We conclude that most untyped embryos would not have been
good candidates for transfer.

Supported by: This work was supported in part by the AFM.

P-385

Preimplantation genetic diagnosis (PGD) of myotonic dystrophy (DM)
by triplet primed PCR (TP-PCR): a protocol applicable to all at-risk
couples. P. F. Ray, N. Frydman, N. Gigarel, R. Frydman, M. Vekemans, A.
Munnich. Hosp Necker, Paris, France; Hoˆpital Antoine Béclère, Clamart,
France.

Objective: Positive selection of unaffected embryos in the course of DM
PGD has so far been based on the detection of the normal allele of the
transmitting parent. This indirect diagnosis has mostly been carried out
using the morbid CAG locus. From our sample of patients, about 1/4 of the
couples were fully informative or non informative and 1/2 were semi
informative. For the latter, half of the healthy embryos cannot be diagnosed,
leaving for transfer only 25% of the starting embryos. This sort of diagnosis
is therefore applicable satisfactorily to only 1/4 of the at risk couples. Our
objective was to develop a simple and reliable single cell assay which can
be applicable to all DM couples.

Design: We wanted to develop a test allowing the detection of the
pathological allele in DM. DM alleles can expand up to several thousands
triplets, and, at the moment, the largest alleles can not always be PCR
amplified even from milligrams of DNA. We therefore decided to amplify
only part of the expansion using an oligonucleotide primer internal to the
repeat itself as described in Warner et al. (1996)*. We needed to modify
their protocol to achieve reliable amplification from single DNA copies.
[*Warner JP, Barron LH, Goudie D, Kelly K, Dow D, Fitzpatrick DR,
Brock DJ. (1996) J Med Genet. 33 (12):1022–6.]

Materials/Methods: Single cells were lysed in alkaline buffer (200 mM
KOH, 50 mM DTT) and amplified with the expand Long template Taq
polymerase and buffer II (Roche diagnosis). Hemi-nested amplification was
carried out in a 9700 PCR system with a specific forward primer (O/I F) and
the reverse triplet specific reverse primer elongated in 3� with 20 nucleotides
constituting a reverse inner primer. The inner amplification contained the
O/I F primer fluorescently labeled with 6 FAM and the tail part only of the
triplet primer. Twenty and twenty five thermal cycles were carried out for
the outer and the inner reactions respectively. Fluorescent TP-PCR products
were analyzed in a ABI 310 DNA analyzer. Each run takes about 30
minutes, so, for semi informative patients we decided to speed up the
process by analyzing the PCR products by non fluorescent polyacrylamide
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gel electrophoresis and only running the non informative allelic combina-
tions in the ABI 310.

Results: Expanded alleles were detected in 100% of the lymphocytes
analysed and one PGD cycle was carried out for a semi informative couple.
Four embryos were biopsied and only two yielded a PCR product from each
of their 2 biopsied blastomeres. In all 4 cells, only the shared allele was
detectable after traditional gel electrophoresis. After fluorescent analysis
there was no trace of TP amplification in any of the cells and both embryos
were transferred. Positive hCG were measured in the first dosage but had
decreased in the second. Ten blastomeres were desaggregated from the two
remaining embryos and all positive cells showed TP-amplified product
indicating the presence of the expanded allele in both these embryos.

Conclusions: Reliable detection of expanded CAG repeats was achieved
from single lymphocytes and blastomeres using fluorescent TP-PCR. One
chemical pregnancy was achieved using this diagnosis technique.

Supported by: This work was supported in part by the association
Française contre les myopaties (AFM) and l’assistance publique des hopi-
taux de Paris (AP-HP).

ART: MALE FACTOR

P-386

Distribution of sperm quantitative/qualitative characteristics from nor-
mozoospermic and teratozoospermic specimens in a multi-layer
swim-up column. J. R. Correa, P. M. Zavos, P. N. Zarmakoupis-Zavos, R.
Fernandez-Pelegrina. Ctr de Fertilidad del Caribe, Rio Piedras, Puerto
Rico; Andrology Institute of America, Lexington, KY; Kentucky Ctr for
Reproductive Medicine, Lexington, KY.

Objective: Sperm processing for various assisted reproductive technology
(ART) procedures is performed to select the best quality spermatozoa and
remove factors, such as dead-immotile spermatozoa, debris, WBC’s, and
others that may interfere with fertilization outcome. Selection of the highest
quality sperm population is more critical as the ART method to be per-
formed becomes more complex and the need for using the “elite” sperma-
tozoa is a priority to improve the chances of fertilization and subsequent
embryonic development. The sperm processing methods available today
separate a semen sample into two populations, one of higher quality than the
other. However, sperm subpopulations of higher quality within an already
processed sample cannot be separated by those available methods. Recently,
a modified swim-up column (ZSC-MC) has been designed with this objec-
tive in mind to obtain distinct subpopulations of spermatozoa from a
processed semen specimen. Thus, the objective of this study was to assess
the recovery and quantitative/qualitative distribution of selected sperm
subpopulations from normozoospermic and teratozoospermic specimens.

Design: Selection of sperm subpopulations from normozoospermic and
teratozoospermic semen specimens based on sperm swimming ability using
a multi-layer swim-up column.

Materials/Methods: Sperm specimens were obtained from 30 normozo-
ospermic and 30 teratozoospermic (but of otherwise normal quantitative/
qualitative characteristics) patients. The cutoff point for teratozoospermic
status was�30% normal forms by WHO standards. A semen aliquot was
placed in the bottom cavity of the ZSC-MC (ZDL, Inc., Lexington, KY),
and each of the four conical chambers. Chamber #1 (Ch-1) was the chamber
closest to the bottom cavity of the column containing the sperm sample,
Chambers #2 and 3 (Ch-2 and Ch-3) were the middle chambers, and
chamber #4 (Ch-4) was the top cavity. The cavities were filled with Ham’s
F-10 medium and incubated at 37°C for 90 min. Semen specimens were
assessed for count, motility, forward progression and normal morphology.

Results: Sperm harvesting in the various chambers of the swim-up
column resulted in significant improvements in all qualitative characteristics
(P� 0.05) for both normozoospermic and teratozoospermic specimens. The
spermatozoa with the highest qualities improved in each successive cham-
ber from the bottom to the top of the column. The greatest improvements in
percentage of normal spermatozoa were realized in teratozoospermic spec-
imens (P� 0.05). As expected, there was a significant decreased (P� 0.05)
in the sperm count harvested in each chamber of the column for both types
of specimens due to inherent factors in the selection process.

Conclusions: Sperm harvesting using the multi-layer swim-up column
yielded spermatozoa of superior quality than unprocessed specimens for
both normozoospermic and teratozoospermic specimens. Furthermore,
those improvements in quality increased as the higher quality sperm mi-

grated into the upper cavities of the swim-up column. A sperm subpopula-
tion that best suits the ART procedure of choice may be selected from the
appropriate chamber of the multi-chamber swim-up column, which may
save time spent in selection of spermatozoa, such as in ICSI cases, and
subsequently improve the fertilization outcome and embryonic develop-
ment.

Supported by: Centro de Fertilidad del Caribe, Inc.

P-387

Testicular sperm retrieval by percutaneous aspiration biopsy using
intravenous catheter in azoospermic patients undergoing ICSI. I. M.
Fahmy, A. Kamal, M. Aboulghar, R. Mansour, G. Serour. The Egyptian
IVF-ET Ctr, Cairo, Egypt.

Objective: Needle aspiration biopsy can be used to retrieve testicular
spermatozoa from azoospermic patients undergoing ICSI. In this study we
describe a new modification using a wide pore intravenous catheter and
compare the results obtained with classical fine needle aspiration (FNA).

Design: Prospective comparative study.
Materials/Methods: The study included 130 azoospermic patients under-

going ICSI (73 with obstructive azoospermia (OA), and 47 with non-
obstructive azoospermia (NOA) in whom previous diagnostic biopsy
showed foci of normal spermatogenesis or hypospermatogenesis. Patients
with pure Sertoli cell only, complete spermatogenic arrest or total hyalin-
ization, were not included. Under local anesthesia, 31 patients with OA and
17 patients with NOA underwent FNA using butterfly needles (G 21–23)
and 20 mL syringe to create a negative pressure. For the other patients (42
with OA and 30 with NOA), an intravenous catheter (G 16 or 18) was used
instead of the butterfly needle. When testicular tissue was seen coming out,
the catheter was clamped and removed gently from the testis. The aspirated
fluid or testicular tissue was processed and examined under the inverted
microscope. If no spermatozoa suitable for injection were retrieved after a
maximum of three punctures, an open biopsy was done.

Results: In patients with OA, successful sperm retrieval was achieved in
41 out of 42 patients (97.6%) using an intravenous catheter compared to 16
out of 31 patients (51.6%) using FNA (P� 0.05). In patients with NOA
successful sperm retrieval was achieved in 14 out of 30 patients (46.7%)
using an intravenous catheter compared to 4 out of 17 patients (23.5%)
using FNA (P� 0.05). Apart from a hematocele that required surgical
evacuation after aspiration by catheter, no other complications were re-
ported.

Conclusions: The use of a wide pore intravenous catheter for testicular
aspiration biopsy significantly improved the sperm retrieval rate in patients
with OA and NOA.

Supported by: Egyptian IVF-ET Center.

P-388

Differences in seminal parameters between the first and second seminal
collection: Can the semen collection method make a difference? P. M.
Zavos, J. R. Correa, K. Kaskar, P. N. Zarmakoupis-Zavos The Kentucky
Ctr for Reproductive Medicine and IVF and the Andrology Institute of
America, Lexington, KY; Ctr de Fertilidad del Caribe, Rio Piedras, Puerto
Rico.

Objective: The collected seminal specimen should, as closely as possible,
resemble the ejaculate delivered during intercourse, if the male infertility
factor is to be properly identified and treated. Also, the seminal specimen
parameters can vary among various collection times within the same indi-
vidual. The objective of this study was to assess and compare the seminal
parameters of two ejaculates collected sequentially either via masturbation
(MAST) or at intercourse (MFP) using a non-spermicidal polyurethane
condom (Male Factor PakTM).

Design: A prospective, randomized study comparing semen collected via
two different methods.

Materials/Methods: A total of 99 patients undergoing male infertility
evaluation were used in this study. Patients were randomly allocated into
two groups (MAST; n� 56; MFP; n� 43) and were instructed to provide
two specimens each with exactly 4 days of abstinence. Specimens were
assessed for volume (mL), total sperm count (�106), percentage and grade
of motility, morphology (% normal) and total functional sperm fraction
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(TFSF;�106). Sexual satisfaction (0–10) was also assessed for each semen
collection.

Results: The results obtained from the study are shown in the table below.
The total sperm count of the first ejaculate was significantly lower using
MAST than MFP. The sperm count increased by 25% and by 5% during the
second collection via MAST and MFP, respectively (P� 0.05). The first
MFP collection yielded significantly higher sperm counts than the first
MAST collection (P � 0.05). The sexual satisfaction was significantly
higher using the MFP than MAST for both first and second collections.

Seminal parameters assessed

Specimens
collected

Volume
(mL)

Count
(�106)

Motility
(%)

Grade
(0–4)

1st Mast
(n � 56)

2.9� 0.5 168.7� 20.1 54.5� 7.2 3.3� 0.4

2nd Mast 3.3� 0.3 210.8� 18.3 58.3� 8.4 3.4� 0.3
1st MFP

(n � 43)
3.4� 0.4 222.5� 17.1 58.4� 8.6 3.4� 0.5

2nd MFP 3.6� 0.3 232.6� 18.2 60.5� 6.7 3.5� 0.3

Seminal parameters assessed

Specimens
collected

Morphology
(%)

TFSF
(�106)

Sexual
satisfaction

(0–10)

1st Mast (n� 56) 48.1� 8.2 44.2� 5.3 5.1� 1.0
2nd Mast 48.7� 7.0 59.9� 5.1 6.3� 1.1
1st MFP (n� 43) 49.3� 6.3 64.1� 5.5 8.0� 0.9
2nd MFP 48.8� 5.5 68.7� 4.6 8.3� 0.6

Conclusions: Semen collection via the use of MFP at intercourse en-
hanced the quantitative and qualitative semen characteristics, as measured
by the TFSF, when compared to those specimens collected via masturba-
tion. Furthermore, the MFP yields more consistent sperm counts with only
a 5% difference between the first and second collection, whereas the MAST
method showed a 25% variation between samples. Also, the sexual satis-
faction was greater with the MFP method. In order to properly and accu-
rately diagnose and treat male infertility, it is imperative to collect a semen
sample that closely resembles that produced naturally during intercourse, in
order to eliminate any possible variations that could occur during collection
via MAST. This is of immense clinical significance for patients undergoing
infertility treatment such as IUI or IVF, in order to obtain the most potent
specimen for use in those procedures and maximize the outcome thereof.

P-389

A comparison of in vitro fertilization (IVF) pregnancy and delivery
rates in acquired (AA) and congenital (CA) obstructive azoospermia.
A. R. McCullough, N. Bar Chama, W. Gans, A. Adler, M. Clarke, L. Krey.
New York Univ, New York, NY; Mount Sinai Sch of Medicine, New York,
NY; New York Univ Sch of Medicine, New York, NY.

Objective: Patients presenting with congenital absence of the vas deferens
frequently question their fertility potential in view of the fact that their testes
have been obstructed since birth. We compared the pregnancy and delivery
rates in 64 AA and 32 CA patients at a university IVF center.

Design: A retrospective chart review.
Materials/Methods: Information was gathered from all IVF cases per-

formed at a single university IVF center from 1995–2000. 64 cycles of AA
and 32 cycles of CA were found. Data examined were method of sperm
retrieval, couple demographics, embryo quality, biochemical pregnancy
(BCP) and detectable fetal heart rates (FH), and ongoing pregnancy (OP)
and deliveries (D). Statistics were performed with JMP statistical software.

Results: The predominant cause of acquired azoopermia was surgical
vasal occlusion. There was no significant difference between the method of
collection in the AA and CA group; fresh epididymal 4 and 6, fresh
testicular 33 and 18, frozen epididymal 15 and 7, and frozen testicular 12
and 5 respectively. Though the mean maternal age was younger in the CA
group the mean embryo quality, biochemical pregnancy rate, fetal heart rate

and ongoing pregnant rates and delivery rates were not significantly differ-
ent between the two groups.

Demographics and IVF outcome.

Female
age 2 PN

Embryos
transferred

Mean
embryo
quality

BCP
%

FHB
%

OP and
D %

AA 37 6.5 3.4 1.9 61 48 45
CA 32 8.5 3.2 2.0 69 47 52
p value 0.001 0.04 0.4 0.4 0.45 0.58 0.51

Conclusions: The long term obstruction that occurs with CA does not
appear to impact on IVF results. There appears to be no significant differ-
ence in embryo quality, biochemical pregnancy rates, implantation rates and
ongoing pregnancy and delivery rates in couples with AA and CA.

P-390

Factors anticipating difficulty in testicular sperm extraction and their
influence on schedule planning and surgical technique in non-obstruc-
tive azoospermic patients. M. K. Amer, A. Ateyah, W. Zohdy, T. Abdel-
nasser, E. Fakhry, G. Abdelmalak. Cairo Univ and Adam Intl Clin, Cairo,
Egypt; Adam Intl Clin, Cairo, Egypt.

Objective: To establish some clinical and non invasive laboratory param-
eters in order to select the proper surgical sperm retrieval technique and to
organise an adequate schedule for testicular sperm extraction (TESE) in non
obstructive azoospermia in relation to ovum pick up if it is done consecu-
tively.

Design: Retrospective clinical study.
Materials/Methods: Fifty two patients with non obstructive azoospermia

were subjected to full history, testicular size measurement, FSH estimation
and consecutive semen analyses stained with May-Gru¨nwald-Giemsa
(MGG) and Nuclear Fast Red and picroindigocarmine (NF-PICS) stains to
identify spermatogenic cells and spermatozoa prior to surgery. Testicular
sperm extraction was carried out with microdissection and conventional
open surgical methods. Bilateral testicular biopsies were taken for histopa-
thology. Statistical analysis was carried out to evaluate the predictive
potential of these parameters.

Results: The total sperm recovery rate (SRR) was 31/52 (59.6%). Ac-
cording to difficulty encountered during TESE patients were classified into
two groups (A and B). In group A (34 patients) where TESE was difficult
and necessitated multiple bilateral microsurgical and conventional samples
SRR was 13/34 (38.2%) and in 5 of these subjects more than 12 hours were
necessary for sperm collection. While in group B (18 patients) one or two
small microsurgical samples were sufficient to retrieve motile sperm in all
patients (SRR� 100%). The difference in SRR between the 2 groups
couldn’t be attributed to specific histopathologic pattern, FSH or testicular
volume, but difficult sperm retrieval was observed in older ages, in patients
with long duration of infertility, when no spermatids were detected in the
ejaculate and when the microscopic appearance of the seminiferous tubules
were homogeneous.

Conclusions: If ovum pickup is planned in the same day of testicular
biopsy surgical sperm retrieval is advised to be done at least 8 hours before
ovum pick in old age group, in patients with long duration of infertility and
when no spermatids are detected in the ejaculate to minimise the risk of in
vitro post maturity oocyte damage. Small microsurgical samples are the
ideal option if tubules are heterogeneous. On the other hand homogeneous
aspect may necessitates multiple large conventional biopsies to be treated
with erythrocyte lysing buffer to obtain the highest SRR.

Supported by: Adam International Clinic, Mohandesseen, Cairo, Egypt.

P-391

Fine needle sperm aspiration: A favored method for sperm retrieval in
obstructive azospermia. Z. A. Nassar, D. Lakkis, N. F. Shamma, I. Khan,
M. Abuzeid, M. H. Fakih. IVF Michigan, Rochester Hills, MI.

Objective: to evaluate the outcome of intracytoplasmic sperm injection
(ICSI) cycles in patients with obstructive azospermia undergoing fine needle
sperm aspiration compared to open testicular biopsy.
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Design: Retrospective study.
Materials/Methods: Between May 1994 and November 2000,a total of

245 patients underwent 329 cycles of ICSI with surgical sperm retrieval.
Only patients with obstructive azospermia (n� 174 patients, 190 cycles)
were included. They were divided into 2 groups based on the technique of
sperm retrieval: Group 1 (n� 146) underwent fine needle sperm aspiration
(72 testicular and 74 epididymal) while group 2 (n� 44) underwent open
testicular biopsy. Mean female age was 33.9� 6.3 and 33.8� 5.6 years in
the 2 groups respectively. Statistical analysis was done with analysis of
variance or
2 test with p� 0.05 considered statistically significant.

Results: There was no significant difference among the 2 groups in age,
stimulation, downregulation protocol, number of eggs retrieved, number of
embryos transferred or method of embryo transfer. Outcome of ICSI fol-
lowing surgical sperm retrieval in the 2 groups of obstructive azospermia is
shown in Table 1. Among patients with obstructive azospermia undergoing
testicular sperm aspiration (n� 72 cycles), ongoing pregnancy rate per
cycle and embryo transfer were 27.8% and 28.2% respectively compared to
36.5% and 37.5% in patients undergoing epididymal sperm aspiration (n�
74 cycles). The difference was also not statistically significant (p 0.05).

Table 1. Outcome of ICSI in patients with obstructive azospermia under-
going sperm aspiration vs testicular biopsy.

Sperm
aspiration
(n � 146)

Open
biopsy

(n � 44)

Motile sperm recovery rate % 83.6 81.8*
Fertilization rate % 61.9 66.2*
Implantation rate % 11.7 11.7*
Clinical pregnancy rate/embryo transfer % 43.4 31.8*
Ongoing pregnancy rate/embryo transfer % 32.9 29.5*

* Difference is not statistically significant (p� 0.05).

Conclusions: Fine needle sperm aspiration resulted in similar fertiliza-
tion, implantation and pregnancy rates compared to open testicular biopsy in
patients with obstructive azospermia. Pregnancy rates were also comparable
with testicular and epididymal sperm aspiration. As a less invasive and
technically easier procedure, fine needle sperm aspiration is recommended
for surgical sperm recovery in patients with obstructive azospermia com-
pared to open testicular biopsy.

Supported by: IVF Michigan, Michigan State University.

P-392

A rare spermatogenetic disorder, globozoospermia: is there a role for Y
chromosome microdeletions? S. Gunalp, C. Onculoglu, H. Yarali, O.
Bukulmez, T. Aksu. Hacettepe Univ, Ankara, Turkey.

Objective: To investigate if there is a role for Y chromosome microde-
letions in globozoospermia cases.

Design: 12 patients with pure (100%) globozoospermia, after a rutin
andrological examination, Y-chromosome microdeletions were studied on
leukocyte DNA by polymerase chain reaction (PCR) using a set of 24
Y-specific sequence-tagged sites (STSs) spanning the 3 AZF regions in each
patient.

Materials/Methods: 12 patients with pure (100%) globozoospermia ad-
mitted to our andrology department between September 1995 and February
2001 were included in the study. All had a normal andrological examina-
tion. Semen samples were obtained and analysis was done according to
WHO (1999) guidelines. Plasma concentrations of FSH, LH, prolactin and
testosterone were measured in each subject. All patients had apparently
normal 46,XY karyotype, and brothers of each patients were analysed for
infertility status. Microdeletions were studied on leukocyte DNA by poly-
merase chain reaction (PCR) using a set of 24 Y-specific sequence-tagged
sites (STSs) spanning the 3 AZF regions in each patient. The features of
globozoospermia were also examined by electron microscopy. A group of
10 fertile men with normal sperm parameters (positive control) and five
women (negative control) were also enrolled in the study.

Results: Table 1 illustrates the mean values and standard deviations for
age, hormone variables, and semen parameters of the study group. No
microdeletions in the 3 regions of the Y chromosome were detected.

Electron Microscopy revealed the complete absence of the acrosome and
post-acrosomal sheat, a disorganized mid-piece and abnormal mitochondria.

Table 1. Age, hormone profiles and sperm parameters.

Variable Mean� SD

Age (years) 36.20� 5.92
FSH (IU/L) 5.12� 2.88
LH (IU/L) 4.97 � 2.97
Testosterone (ng/dl) 373.8� 9.87
Prolactin (ng/ml) 5.12� 1.55
Sperm concentration (�10�6/ml) 31.67� 9.87
Motility (%) 36.83� 21.62
Progressive motility (%) 54.50� 16.41

Conclusions: We found that the infertile patients with globozoospermia
have normal serum hormone levels and sperm parameters, with the excep-
tion of motility. Decreased motility is probably due to a disorganized
mid-piece and abnormal mitochondrial function. Although a genetic basis
for globozoospermia is suspected, we couldn’t detect a Y-chromosome
microdeletion.This may be because the genetic locus is located somewhere
else other than the Y chromosome. Further investigations are needed.

Supported by: Hacettepe University.

P-393

The significance of pyriform (pear-shaped) sperm heads in sperm
morphology. N. H. Dubin, C. A. Catapano, N. G. Berger. Medstar Re-
search Institute, Baltimore, MD; Union Memorial Hosp, Baltimore, MD.

Objective: Various methods of assessing sperm morphology are used in
the andrology laboratories. This has resulted in notoriously inconsistent
values and standardizations for establishment of normal values. One prob-
lem is the difference in procedures for staining and preparing slides for this
purpose. Sperm normality is often based, to a large extent, on sperm head
shape and size and the appearance of the acrosome. We examined swim-
ming sperm immediately after being placed on Testsimplets R prestained
slides and observed that some sperm swim in a corkscrew motion. These are
sometimes observed as having normal appearing heads (oval and 6� 3
micrometers in length by width) while at different angles the heads appears
tapered with the narrowing toward the anterior end giving it a pear-shaped
(pyriform) appearance. This is consistent with previous descriptions of
sperm morphology in the literature (e.g. Adelman and Cahill, Atlas of
Sperm Morphology, p. 14, 1989). We also noted many pyriform shaped
sperm on the slide after motility ceased. The purpose of this study was to
describe the incidence of occurrence of these pyriform appearing sperm
forms and to compare this to the Diff-Quik R staining procedure.

Design: This is an experimental design comparing 2 staining procedures.
The primary outcome measure is the incidence of pyriform appearing sperm
heads.

Materials/Methods: Fresh semen samples obtained from 58 patients in
our infertility program were used in the following study. After preparation
of the Testsimplet slide, differential counts were made of normal appearing
oval sperm, abnormal heads and tails using WHO criteria with the modifi-
cation of including “pyriform” as a category. Another study examined 12
other semen sample comparing both Diff-Quik and Testsimplets procedures
for each sample.

Results: Using the Testsimplets procedure, the average percentage of
normal oval heads in our sample was 20.7� 1.9% (mean� SEM, n� 58)
while pyriform shapes represented 12.9� 1.0% of the total sperm forms. If
pyriform shapes are considered normal, the percentage of normal forms
(oval 	 pyriform) represented by pyriform shapes was 40.9� 2.7%. The
range of pyriform shapes expressed as a percentage of normal was 0 to 80%
with a median of 46.1%. In our study comparing the 2 staining methods, the
pyriform shape represented 43.2� 5.7% of the normal forms (oval	
pyriform) with the Testsimplets stain, while they represented only 3.4�
1.6% of normal forms when stained by the Diff-Quik method (p� .001).
Assuming the pyriform shapes are normal, when oval and pyriform were
added together the average normal morphology was equivalent for both
groups.

Conclusions: Sperm observed as pyriform shapes may represent normal
sperm heads. Not counting these as normal could result in an undercount.
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They appear more frequently with certain sperm preparation procedures
than others.

P-394

Novel egg yolk-free cryopreservation medium and postthaw survival in
oligoasthenozoospermic semen samples for use in ICSI. J. M. Larson,
D. P. Wolf, B. A. Mixon. Oregon Health Science Univ, Portland, OR.

Objective: To demonstrate that a novel egg yolk-free cryopreservation
medium when used to cryopreserve washed sperm gives similar or better
postthaw survival than conventional TEST Yolk Buffer (TYB) freezing of
whole semen in oligoasthenozoospermic samples.

Design: In a retrospective study, the postthaw survival rates were re-
viewed for OHSU infertility patients over a 24-month period who had
oligoasthenozoospermic semen (count�20 million/ml, motility �50% and
total motile sperm�10 million) frozen using either TYB (Irvine Scientific)
or washed first and frozen in an egg yolk-free cryopreservation medium
(Larson, et al,Fertility and Sterility, 68:143–148, 1997).

Materials/Methods: After manual count and motility determinations,
sperm were cryopreserved within 1 hour of collection by one of two
methods: 1) Semen freezing- semen was mixed 3:1 with glycerol-enhanced
TYB cryoprotectant (final glycerol concentration� 7.4%); 2) Washed
sperm freezing-semen was processed first either through a density gradient
(Percoll or Isolate) or by wash/centrifugation and resuspended in the egg
yolk-free medium (TALP-Hepes	1% HSA, 4% sucrose, and 6% glycerol).
Postthaw count and motility were assessed within two weeks of the freeze.

Results: Ten patients had their sperm frozen using TYB (method 1) and
20 had the egg yolk-free medium (method 2). The average preprocessed
counts for methods 1 and 2 were 6.1 vs 5.1 (P� 0.59) and percent motilities
were 30 vs 32 (P� 0.87). The mean postthaw survival of method 1 was
27.0% (range 8.2–53.1) and method 2 was 45% (range 14–80) (P� .05).
This novel egg yolk-free medium combined with prefreeze processing has
been in use in our normozoospermic sperm donors for over three years and
has been proven effective for achieving intrauterine pregnancy (Wolf et al,
Fertil and Steril in press 2001) and in vitro fertilization pregnancies (5
pregnancies out of six egg retrievals for 24-month period of study).

Conclusions: Egg yolk-free cryopreservation of washed sperm provides
better postthaw survival in oligoasthenozoospermic samples compared to
conventional methods. The elimination of egg yolk reduces the risk of
exposure to animal pathogens and decreases the variability inherent in
complex biologic mixtures. The ability to wash semen prior to addition of
cryoprotectant allows sample concentration, an advantage in cases of severe
oligoasthenoozospermia. Thus, this method has application for providing
frozen backups for even severe oligoasthenozoospermic patients in which
there is no guarantee of adequate fresh sperm on the day of retrieval.

P-395

Higher pregnancy rates with acquired compared to congenital obstruc-
tive azospermia following surgical sperm retrieval and intracytoplas-
mic sperm injection (ICSI). Z. A. Nassar, D. Lakkis, G. Abdo, I. Khan, M.
Abuzeid, M. H. Fakih. IVF Michigan, Rochester Hills, MI.

Objective: To compare the reproductive outcome of ICSI cycles follow-
ing surgical sperm retrieval in men with acquired vs congenital causes of
obstructive azospermia.

Design: Retrospective study.
Materials/Methods: Between May 1994 and November 2000, a total of

174 female patients 35 years old or less and whose partner had obstructive
azospermia underwent 190 cycles of ICSI after surgical sperm retrieval.
Patients with obstructive azospermia were divided into 3 groups based on
the etiology of obstruction: Group 1 (n� 66 cycles) included female
patients whose partner had vasectomy, Group 2 (n� 40) included those
with other acquired causes of obstructive azospermia and Group 3 (n� 29)
included those with congenital absence of the vas deference (CBAVD).
Mean female age was 31.6� 2.7, 31.2 � 6.3 and 31.2� 6.9 years
respectively. Downregulation was achieved with Leuprolide acetate in the
late luteal phase.Statistical analysis was done with analysis of variance or
2

test as appropriate.
Results: There was no statistically significant difference among the 3

groups in female age, downregulation and stimulation protocol, number of

eggs retrieved, number of embryos transferred and method of embryo
transfer. Outcome of ICSI following surgical sperm retrieval among the 3
groups of obstructive azospermia is shown in Table 1. There is no signif-
icant difference in fertilization and implantation rates among the 3 groups.
In the total group with acquired obstructive azospermia (n� 106 cycles),
delivery/ongoing pregnancy rate per embryo transfer was 41.0% vs 20.7%
in patients with CBAVD (n� 29 cycles). The difference was statistically
significant (p� 0.05).

Table 1. Outcome of ICSI following surgical sperm retrieval among the 3
groups of obstructive azospermia.

Group 1:
vasectomy
(n � 66)

Group 2:
other acquired

(n � 40)

Group 3:
CBAVD
(n � 29)

Motile sperm recovery rate 81.8 75.0 79.3
Fertilization rate 65.2 64.0 61.5
Implantation rate 13.8 10.9 8.1
Delivery/ongoing 40 42.5 20.7

* The difference is statistically significant among the 3 groups (p� 0.05).

Conclusions: The data suggest that following ICSI procedures for ob-
structive azospermia, the pregnancy rate may be higher in patients with
acquired compared to congenital causes.

P-396

Genetic risk factors in male infertility patients. V. M. Jansen, A. R.
McCullough, R. Wallerstein. New York Univ, New York, NY; Hackensack
Medical Ctr, Hackensack, NJ.

Objective: To assess genetic factors involved with male infertility.
Design: Prospective.
Materials/Methods: Genetic program in a large university-based hospital.
Patients: 58 consecutive azospermic/oligospermic men considering ICSI

as a reproductive modality. Intervention: genetic testing prior to ICSI
procedure. Outcome Measure: Chromosome findings, Yq microdeletions,
CFTR mutations, including 5T variant.

Results: We identified 6 (10.3%) low level Klinefelter mosaics; 3 (5.2%)
translocation carriers (t(13;22), t(13;14), t(Y;12)), 1 (1.7%); 4 (6.8%) Y
deletion carriers, and 9 (15.5%) cystic fibrosis carriers (mutations: 4-delta
F508, 1-1152R, 1-1148, and 1-delta F508/5T/9T compound heterozygote).

Conclusions: Genetic screening prior to ICSI is useful in a non-selected
male infertility population for identifying risks prior to a reproductive
procedure. Chromosome analysis, CFTR testing, and Yq deletions should
be performed for further delineation of reproductive risks so that appropriate
prenatal testing can be offered in an ensuing pregnancy.

Supported by: Department of Pediatrics, New York University, NY.

P-397

How useful are the various techniques for sperm retrieval and assisted
reproductive technologies in helping couples with an ejaculation? S.
Cayan, P. J. Turek. Univ of CA, San Francisco, San Francisco, CA.

Objective: Advances in assisted reproduction have great potential to help
patients with ejaculatory failure to conceive. We sought to define the
relative utility of various assisted reproductive technologies (ART) em-
ployed to help couples with anejaculation to conceive.

Design: Retrospective analysis of a consecutive series of patients with
anejaculation at a single center.

Materials/Methods: Over a 2 year period, 33 patients with anejaculation
(age range 21 to 60 years) presented for infertility evaluation and treatment.
Anejaculation was due to spinal cord injury in 20 (61%), pelvic and
retroperitoneal surgery in 6 (18%), psychogenic causes in 2 (6%), idiopathic
in 2 (6%), multiple sclerosis in 1 (3%), diabetes in 1 (3%), and prolactinoma
in 1 (3%). All patients underwent penile vibratory stimulation (PVS) fol-
lowed by electroejaculation (EEJ) if PVS failed. Surgical sperm retrieval
was used if PVS and EEJ failed to obtain motile sperm. Motile sperm were
cryopreserved at the time of these procedures. A formal semen analysis was
performed on all retrieved specimens.
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Results: Sperm recovery was obtained by PVS in 6 patients (18%), EEJ
in 24 patients (73%), and testicular sperm extraction in 3 patients (9%).
Overall 61.1% (11/18) of couples achieved pregnancy. Pregnancies were
achieved in 6 cases (54.5%) with in vitro fertilization (IVF)/intracytoplas-
mic sperm injection (ICSI), in 2 (18.2%) by IVF alone, in 1 (9.1%) by
intrauterine insemination, and in 2 (18.2%) by at-home intracervical insem-
ination. These and other results are given below.

Etiology
#

Pts.

Mean
Pt. age
(years)

Sperm
recovery

(%)

Mean
TMC

recovered
(millions)

# Sperm
banking

(%)

Mean
female

age
(years)

Spinal cord injury 20 34.3 PVS:6 (30%),
EEJ:12 (60%),
TESE: 2 (10%)

71 15/20 (75%) 31.9

Pelvic or
retroperitoneal
surgery

6 33.5 EEJ:5 (83%),
TESE:1 (17%)

41.1 6/6 (100%) 32.7

Psychogenic 2 35 EEJ:2 (100%) 22.1 1/2 (50%) 38
Idiopathic 2 41.5 EEJ:2 (100%) 22.1 1/2 (50%) 38
Multiple sclerosis 1 34 EEJ 161 1 (100%) 31
Diabetes mellitus 1 63 EEJ 43 1 (100%) 42
Prolactinoma 1 36 EEJ 2 1 (100%) 34

Conclusions: Couples with infertility due to anejaculation benefit from
the full range of sperm retrieval and ART procedures currently available.
Notably, 10% of anejaculatory couples in this series were able to conceive
at home, avoiding more expensive ART procedures.

P-398

Temporal trend in pH in human semen. Z. Chen, N. Mercedat, R. B.
Hauser. MA Gen Hosp, Boston, MA; Harvard Sch of Public Health,
Boston, MA.

Objective: The World Health Organization (WHO) laboratory manual
(1987) states that the normal values for pH in liquefied semen are between
7.2 and 7.8. The subsequent version (WHO, 1992) adjusted this pH range to
7.2 to 8.0. The latest version (WHO, 1999) has reference values of pH from
7.2 or higher. Based on these WHO revisions and our patient population
experience, we designed a study to investigate temporal trends in pH.

Design: The patient population at the Vincent Memorial Hospital An-
drology Laboratory of Massachusetts General Hospital includes men who
are being tested as part of an evaluation of a sub-fertile couple. Therefore,
the study population includes men who have documented infertility, and
men with normal fertility. Subjects were randomly selected from this
diverse population which is representative of men seeking andrology ser-
vices in Massachusetts.

Materials/Methods: We performed a retrospective review of the first four
patients evaluated each month for semen analysis from August 1989 to
December 1998. A total sample of 408 semen analyses records were
examined for trends in semen pH, volume, concentration, motility and
morphology.

Results: For all patients the mean pH was 8.199, standard deviation of
0.480, with a range from 6.8 to 9.2. We found an increase of pH from
August 1989 to December 1998 of 0.156 pH units/1000 days, with a highly
significant P value of�0.0001. Motility trends showed an increase in
motility of 14.16% per 1000 days, with a P value of 0.0001. We did not find
a significant trend in volume or sperm concentration.

Conclusions: Our study showed that the values of pH in human semen
have increased in the last decade, also motility was found to increase. We
observed the phenomena, but don’t know what caused the variation. Further
study exploring this trend is warranted.

P-399

Sperm cellular maturity and the treatment choice of IVF or ICSI: the
predictive value of the sperm HspA2 chaperone protein ratio. A. R.
Ergur, A. Dokras, J. Giraldo, E. Kovanci, E. Jones, G. Huszar. Sperm Phys
Lab, Yale Sch of Medicine, New Haven, CT.

Objective: The chaperone protein HspA2 [formerly called sperm creatine
kinase (CK)-M], which is expressed in a developmentally regulated pattern
in human sperm, is a component of synaptonemal complex and key factor
of meiosis. Immature sperm that show a diminished expression of HspA2,
and high levels of cytoplasmic CK-B retention, have higher rate of chro-
mosomal aneuploidies and DNA fragmentation, which in combination pro-
vide an insufficient paternal support to zygote development. We have
examined whether�10% HspA2 ratios which reflect diminished sperm
maturity, are predictive for failure to cause pregnancies by IVF. In two
control groups of�10% HspA2 we also explored whether there are other
male or female factors that may be predictive for IVF pregnancy outcome.

Design: Retrospective, cohort study. Yale program: 1993–1999.
Materials/Methods: In 119 IVF cycles three patient groups were studied:

25 men had�10% HspA2 ratio and lack of pregnancies (HS� 10% group),
50 men had�10% HspA2 and no pregnancies (HS 10% NP group), and
another 44 couples with�10% sperm HspA2 did achieve pregnancies (HS
10% P group). We have considered the sperm HspA2 ratios within one year
of the IVF cycles, as well as the male, female and IVF cycle parameters. The
statistical methods used were Student’s t-test, Chi-square and One Way
Anova with the computer based statistical program, SigmaStat.

Results: In the three groups, the male and female ages, and the oocyte,
and embryo parameters were similar (see table). Although mean sperm
concentration and motility were in the close to normal range (13 of the 25
HS � 10% men were normospermic), the fertilization and cleavage rates
were lower and cycles without any oocyte fertilization were higher in the
HS � 10% group, but similar in the two HS 10% groups. The pregnancy
rate in the two HS�10% groups was 47%. The ROC curve in men with
sperm HspA2 ratios of�17% (diminished and borderline sperm maturity)
provided a cut off value of 10.84% HspA2 ratio with a 100% positive
predictive value for failure to achieve pregnancy by IVF.

Sperm and IVF cycle parameters in the groups.

HS � 10%
(N � 25)

HS � 10% NP
(N � 50)

HS � 10% P
(N � 44)

Normospermic samples 13 (52%) 42 (84%) 38 (86%)
Sperm conc. (�106/mL) 31.3� 6.6** 77.1� 6.9** 83.2� 9.6**
Sperm motility (%) 42� 3.4*,** 53.1 � 2.1* 56� 2.3**
Total motile sperm 35� 10.7** 98.6� 9.3** 124 � 13.6**
HspA2 ratio (%) 7.6� 0.5** 45.2� 2.8** 39.2� 2.9**
CK activity (IUI/108 sp.) 0.9� 0.1** 0.14� 0.02** 0.17� 0.02**
# of retrieved oocytes 8.3� 1.1 9.6� 0.7 11.5� 1.1
Fertilization rate (%) 54.4� 8.3* 74.7� 4.5* 80.7� 3*
Cycles with no fertilization 8 (32%) 4 (8%)* 0**
Transferred embryos grade 1.7� 0.3 1.9� 0.1 2� 0.1

* p � 0.05, ** p � 0.001; HS� 10% vs. HS� 10% NP or HS� 10% P.
No differences between HS� 10% NP and HS� 10% P.

Conclusions: Sperm HspA2 ratios in the�10% immature range, which is
related to increased sperm DNA degradation and chromosomal aneuploidy
rates affecting embryo development, predict the failure to cause pregnancies
by IVF. Thus, IVF should be bypassed for favor of ICSI, whether these men
are oligozoospermic or normozoospermic. There were no other factors
which predicted IVF success or failure if the sperm HspA2 ratios were
�10%.

Supported by: NIH HD-19505, OH-04061.

P-400

A simple inexpensive DNA disc chip in a microarray design for entire
genome analysis of DNA changes confirms association of sperm hyper-
activation to DNA integrity. P. J. Chan, S. Mann, J. Corselli, W. C.
Patton, J. D. Jacobson, A. King. Loma Linda Univ Sch of Medicine, Loma
Linda, CA.
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Objective: Present microarray technology is expensive and limited to
expression analyses. We have developed a simple low-cost DNA disc chip
assay to analyze entire genome changes based on comparative genomic
hybridization (CGH). The objective was to utilize the DNA disc chips to
analyze DNA integrity of hyperactive sperm cells after mild heat treatment.

Design: DNA was extracted from washed sperm and tested on the DNA
disc chips manually arranged in a microarray design.

Materials/Methods: Sperm specimens (N� 6 cases) were split and
washed by either swimup or 2-layer colloid wash methods. The sperm were
incubated at either 37°C or 40°C for 4 hours and the motility parameters
recorded. The sperm cells were stored frozen. DNA was extracted from
thawed 37°C treated sperm after bisbenzimide blue staining and denatur-
ation. Charged discs were first coated with this DNA and then exposed to
denatured DNA of 40°C treated sperm after Sybr-Gold staining. Control
sperm treated with H2O2 served as an internal check. Control discs with
ethidium bromide stained DNA were used to measure interassay variations.
Fluorescent images of the DNA disc chips were arranged in a microarray
design and computer analyzed for pixel intensities.

Results: The DNA of heat-treated hyperactive sperm were comparable to
unheated sperm. Heat treatment resulted in up to 5-fold increase in sperm
hyperactive motility with little degradation in DNA integrity. Sperm with
low hyperactivation was associated with alterations in DNA after heat-
treatment.

Conclusions: The DNA disc chip is simple and inexpensive. However, it
requires manual arrangement of the images into a microarray design for
analysis purposes. The data showed that the heat-treated hyperactive sperm
were associated with normal DNA integrity. This suggested the use of the
hyperactivation marker for selecting sperm for ICSI. More studies are
needed to further simplify the CGH process in the DNA disc chip design.

P-401

Assessment of sperm centrosomal function and egg activation in human
globozoospermic patient, using heterologous piezo ICSI into bovine
eggs. Y. Terada, S. Nakamura, T. Horiuchi, T. Murakami, N. Yaegashi, K.
Okamura. Tohoku Univ Sch of Medicine, Sendai, Miyagi, Japan; Hiro-
shima Prefectural Univ, Shohara, Hiroshima, Japan.

Objective: In human fertilization, sperm introduce centrosome [forall], a
microtubule organizing center [forall] and incorporated sperm centrosome
organizes a radial array of microtubules (sperm aster) which is essential for
pronuclear movement for union of male and female genomes. To assess the
human sperm centrosomal function from normal fertile men and a globo-
zoospermic patient, we examined the sperm aster organization and pro-
nuclear decondensation after intracytoplasmic sperm injection (ICSI) with
human sperm into the bovine egg using piezo-driven pipette.

Design: Prospective analysis of bovine eggs and human sperm following
ICSI.

Materials/Methods: Sperm from three fertile donors and one globo-
zoospermic patient were microinjected into bovine eggs by piezo-driven
pipette. 6 h post ICSI, eggs were fixed, and DNA and microtubules were
stained by immunofluorescence. Sperm aster formation rate and pronuclear
decondensation rate in bovine eggs were examined. All experiments were
done with the approval of the Internal Review Board of Tohoku University
School of Medicine.

Results: Human sperm were decondensed and organized sperm aster in
bovine eggs after Piezo ICSI. 6 h post ICSI using fertile human donor
sperm, 83.3% of bovine eggs were activated. However, 6 h post ICSI using

human globozoospermia, bovine egg activation rate was low (21.1%), and
68.4% of sperm nuclei showed premature condensation of chromosomes. In
fertile donor sperm, sperm aster formation rate in bovine eggs after micro-
injection was 60.0%, and aster formation rate in globozoospermia was
15.8%. In globozoospermia, artificial activation by 7% ethanol, 4 h post
ICSI, improved egg activation rate (61.8%) and sperm aster formation rate
(32.3%).

Conclusions: These results indicate that bovine eggs can be a tool to
assess human sperm centrosomal function, using Piezo driven ICSI system.
Egg activation rate of globozoospermia was significantly lower than that of
fertile donor sperm. Furthermore, artificial activation after ICSI improved
bovine egg activation rates, suggesting that sperm factor activity is low in
this type of teratospermia. Sperm aster formation rate in bovine eggs was
relatively low in globozoospermia, indicating that centrosomal function is
low in globozoospermia, which might correlate midpiece deformation.

P-402

Assessment of laboratory variability in the measurement of total non-
enzymatic antioxidant capacity of semen using an enhanced chemilu-
minescence assay. R. A. Saleh, H. Kobayashi, P. Ranganathan, R. K.
Sharma, D. R. Nelson, A. Agarwal. The Cleveland Clinic Foundation,
Cleveland, OH.

Objective: It has been established that non-enzymatic antioxidants in
seminal plasma are as important as enzymatic antioxidants in protecting the
sperm against oxidative stress-induced damage. Accurate and reliable as-
sessment of total non-enzymatic antioxidant capacity (TAC) of seminal
plasma is essential for both research and clinical purposes. The objectives of
this study were to assess the inter-donor (different donor samples measured
in the same day), intra-assay (running the same sample in duplicate or
triplicate), inter-assay (same sample measured on different days by the same
observer), and inter-observer (multiple observers on the same day with the
same sample) variability using an enhanced chemiluminescence assay.

Design: Quality control study in an Andrology laboratory.
Materials/Methods: Semen samples were obtained from normal donors

(n � 5) and from infertile men (n� 5) attending the male infertility clinic.
Liquefied semen samples were centrifuged at 250 g for 7 minutes for
separation of seminal plasma. Aliquots of seminal plasma were stored at
�80°C. A standard solution of Trolox (6-hydroxyl-2,5,7,8-tetramethylchro-
man-2-carboxylic acid), a water-soluble tocopherol analogue, was used at
three different concentrations (25, 50 and 75 mm) for calibration. TAC was
measured in seminal plasma from the donors and the patients with the
luminometer set in the kinetic mode. Results were expressed as Trolox
equivalents.

Results: Significantly higher TAC [mean� standard deviation (SD)] was
seen in donors (1324� 191) compared to patients (542� 184) (P �
0.0001). The intra-assay SD was 41 with an intra-assay reliability of 91%
[coefficient of variation (CV� 5%)]. The inter-assay SD was 111 with an
inter-assay reliability of 92% (CV� 13%). The inter-observer SD was 115
with an inter-observer reliability of 89% (CV� 13%).

Conclusions: Our results demonstrate that enhanced chemiluminescence
assay is both accurate and reliable for measurement of TAC levels in
seminal plasma. Use of this standardized protocol for measurement of TAC
in semen will help assessment of the oxidative stress status of infertile men.
In addition, patients with low levels of seminal TAC may be good candi-
dates for antioxidant supplementation.

Supported by: A grant from the Cleveland Clinic Foundation.

P-403

Sperm washing and ICSI for men with HIV infection wishing for a
child. A. E. Semprini, A. G. Vucetich, M. Oneta, D. Rezek, E. Chelo, V.
Hall. Dept OB/GYN Hosp L Sacco Univ of Milan, Milan, Italy; ESMAN
Medical Consulting, Milan, Italy; Dept OB/GYN Hosp L Sacco, Milan,
Italy; TECNOLAB, Milan, Italy.

Objective: To analyze the results of our program of assisted conception
by ICSI in couples discordant for male HIV infection, in whom spermatozoa
recovery after sperm washing (Semprini et al, Lancet 1992) was�500,000/
ml.

Design: A retrospective analysis of all ICSI procedures following sperm
washing performed in our clinic during the year 2000.
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Materials/Methods: Thirteen HIV-discordant couples undergoing 16 ICSI
cycles due to poor semen quality after sperm washing were analyzed. All
subjects gave informed consent for the use of processed spermatozoa testing
negative for the presence of HIV-1 RNA and DNA by PCR assays. Follic-
ular maturation was achieved with a long protocol of ovarian stimulation.
Seminal samples underwent semen washing and the final spermatozoa
sample was tested by PCR for residual contamination with proviral or free
HIV-1. Cryopreservation of embryos was utilized when ICSI yielded more
than three embryos. Women were tested for HIV antibodies at 12, 26, and
38 weeks of pregnancy and newborns for HIV DNA.

Results: Eight pregnancies were obtained: two ended in first trimester
miscarriage, four are currently over 20 weeks (of which three are twins), and
two went to term with two singleton livebirths. All thirteen women as well
as the two infants are currently seronegative for HIV-1. One child was tested
also for HIV DNA and resulted negative.

Pregnancy rate and outcome in HIV discordant couples undergoing sperm
washing and ICSI.

Event N
Rate
(%)

Women treated 13
Cycles 16
Pregnancies 8
Pregnancy rate per cycle 8/16 50%
Pregnancy rate per woman treated 8/13 61.5%
Pregnancy outcome

Spontaneous miscarriage 2/8 25%
Livebirth 2/8 25%
Ongoing (over 20 weeks) 4/8 50%

Conclusions: ICSI may be an option for HIV-positive men wishing for a
child who present poor seminal quality after sperm washing procedures.
However, gamete micro-manipulation may bypass mechanisms protecting
against viral infection when fertilization occurs in-vivo or in-vitro. For this
reason ICSI should be restricted to cases in which pregnancy cannot be
achieved through IUI or IVF-ET. HIV-discordant couples requiring sperm
washing and ICSI should be counseled that the zero incidence of HIV
transmission reported after sperm washing and IUI or IVF may not apply in
their case.

Supported by: ESMAN Medical Consulting Srl, Milan, Italy.

P-404

Correlation of reactive oxygen species in neat semen with sperm chro-
matin structure assay-defined sperm DNA damage. R. A. Saleh, K. L.
Larson, R. K. Sharma, A. J. Thomas, D. P. Evenson, A. Agarwal. The
Cleveland Clinic Foundation, Cleveland, OH; South Dakota State Univ,
Brookings, SD.

Objective: Artificially induced reactive oxygen species (ROS) has been
shown to cause an increase in DNA fragmentation. Increased levels of ROS
in neat semen may reflect oxidative stress (OS) status in vivo. The objective
of this study was to examine the relationship between ROS levels in neat
semen and the susceptibility of sperm chromatin to acid-induced denatur-
ation in situ as measured by sperm chromatin structure assay (SCSA).

Design: Prospective study in a male infertility clinic.
Materials/Methods: Semen samples were obtained from 34 infertility

patients and 9 normal donors (selected on the basis of normal semen
parameters as per World Health Organization guidelines). Levels of ROS
were determined in neat semen by a chemiluminescence assay. Results were
expressed as� 104 counted photons per minute (cpm)/20� 106 sperm/mL.
Chromatin abnormalities/DNA damage were quantified by flow cytometric
SCSA based on the susceptibility of DNA to acid-induced denaturation
derived from red (denatured, single-stranded DNA) and green (double
stranded DNA) fluorescence of approximately 5000 acridine orange-stained
sperm. Alpha t (�t) was calculated as the ratio of the red fluorescence to the
total of red and green fluorescence of individual sperm cells [�t � red/total
(red 	 green)]. Mean�t (X�t), SD�t, and percentage of cells outside the
main population (COMP�t, i.e. percentage of cells with denatured DNA)
were calculated.

Results :We determined a cut-off value for OS of�1.5� 104 cpm based

on ROS levels in the neat semen of donors. Patients were classified into 2
groups, OS-negative [1.5� 104 cpm (n� 11)] and OS-positive [1.5� 104

cpm (n � 23)]. Median (25%, 75% inter-quartile range) ROS values and
mean (�SD) values of SCSA parameters in the donors and the 2 patient
groups are shown in the table below. ROS levels in neat semen were
significantly correlated with X�t (r � 0.68, P� 0.0001), SD�t (r � 0.683,
P � 0.0001), and COMP�t (r � 0.654, P� 0.0003).

Variable Donors
OS-

negative
OS-

positive a b c

ROS-neat
(� 104 cpm)

0.3 (0.2, 0.9) 0.3 (0.2, 1) 19 (6, 143) 0.98 0.0001�0.0001

X�t (channels) 227 (�19) 293 (�59) 320 (�61) 0.026 0.007 0.335
SD�t (channels) 144 (�19) 204 (�37) 231 (�37) 0.016 0.005 0.231
COMP�t (%) 13 (�4) 26 (�13) 31 (�12) 0.032 0.007 0.442

a - P-value of donors vs. OS-negative; b - P-value of donors vs. OS-positive;
C - P-value of OS-negative vs. OS-positive.

Conclusions: Our results demonstrate a strong positive correlation of
ROS levels in neat semen and the extent of SCSA-defined sperm chromatin
damage. OS-negative and OS-positive patient groups had significantly
higher DNA damage compared to the donors. However, no significant
differences in SCSA parameters were observed between OS-negative and
OS-positive patients indicating that OS is associated with and/or contribut-
ing to DNA damage in some but not all infertility patients.

Supported by: A grant from the Cleveland Clinic Foundation.

P-405

A comparison of in vitro fertilization (IVF) success rates in non ob-
structive azoospermia (NOA) with fresh (FRTB) and cryopreserved
(FZTB) testicular tissue. A. R. McCullough, N. Bar Chama, A. Adler, W.
Gans, L. Krey. New York Univ Sch of Medicine, New York, NY; Mount
Sinai Sch of Medicine, New York, NY.

Objective: We have previously shown that IVF pregnancy results with
fresh testicular sperm are superior to frozen epididymal sperm in men with
obstructive azoospermia (OA). The sperm in NOA are frequently of a much
poorer quality than in OA. We undertook a study to investigate whether the
IVF results with cryopreserved testicular sperm differed from those with
fresh sperm in NOA.

Design: Retrospective chart review.
Materials/Methods: Between 1995 and 2000, 52 IVF cycles with intra-

cytoplasmic sperm injection (ICSI) in men with NOA were reviewed. 42
cycles utilized either FRTB or FZTB. We analyzed the outcomes with
respect to maternal age (MA), number of eggs produced (EP), fertilization
rate (FR), embryo quality (EQ), biochemical pregnancy rate (BPR), fetal
heart rate detection rate (FHDR), and delivery rate/ongoing pregnancy rate
(DR/OP). Statistical analysis was done with JMP statistical software.

Results: The maternal age in both groups favored the FRTB (32 vs 35).
The lower MA was reflected in a higher average number of eggs produced
(16 vs 10) and a slightly better mean embryo quality (1.6 vs 2.2). Assisted
hatching rates were higher in the FRTB group (39% vs 29%). BPR, FHDR
and DR/OP rates were comparable.

IVF results in NOA with FRTB and FZTB.

BCP (%) FHDR (%) DR/OP (%)

FRTB 10 (36) 8 (29) 8 (29)
FZTB 7 (50) 4 (29) 3 (27)
p value 0.37 1.00 0.44

Conclusions: Despite a lower quality sperm in NOA, they appear to
survive cryopreservation. Pregnancy results with cryopreserved sperm are
comparable to those with fresh testicular sperm. Our data suggest that when
retrieving sperm during fresh biopsies an attempt at sperm cryopreservation
should be made in men contemplating possible future cycles. Testicular
preservation is important in these men with limited testicular reserve.
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ART: OUTCOME STUDIES
P-406

Acid Tyrode’s or laser: Are they equivalent for assisted hatching? J.
Graham, T. S. Han, S. J. Greenhouse, R. J. Stillman, G. Mottla, M. Tucker.
Shady Grove Fertility Reproductive Science Ctr, Rockville, MD; Georgia
Reproductive Specialists, Atlanta, GA.

Objective: We routinely apply assisted hatching (AH) on day-3, for all
appropriate poorer prognosis IVF couples, utilizing acidified Tyrode’s me-
dium (AT) to drill the zona pellucida (ZP). Laser-based ZP drilling is an
attractive convenient alternative. In changing to this system, we wished to
monitor if this latter approach was in any way detrimental.

Design: Retrospective comparison of clinical outcomes using the two
differing ZP drilling technologies.

Materials/Methods: During a 1 yr period, when no in vitro culture or
ovarian stimulation protocols changed, a majority of poorer prognosis IVF
patients underwent ZP drilling for AH using AT medium (pH 2.4) within 4
hrs of embryo transfer (ET) on day-3 of development (n� 198). Subse-
quently 29 patients underwent ZP drilling with a 1.48 um IR laser system
(Fertilase, MTM SA, Montreux, Switzerland) at a similar time prior to ET.
In both cases a hole of approximately 20 microns was made in the ZP, this
usually took 5–10 sec with AT, and about three bursts of laser at 9–10
msecs for each embryo. Female patients deemed to be of suitably poor
prognosis for blastocyst hatching post-ET were: a)�37 yrs old; b) 3rd
repeat IVF patients without prior success; c) patients with all embryos with
�20% fragmentation; d) patients with slow developing embryos (�6-cells
on day-3); e) patients with elevated basal day-3 FSH. Average age of the AT
group was 34.1 yrs, and 34.7 yrs in the laser group.

Results: The ongoing/delivered pregnancy rate for the AT group was
37.9% (75/198), and the implantation rate (fetal heart beat) per embryo
transferred was 18.0% (109/606). Following this, the respective viable
pregnancy rate for the laser group was 37.9% (11/29), and the embryonic
implantation rate was 16.3% (13/80).

Conclusions: Due to the unbalanced nature of the two groups in terms of
the study design, statistical comparison is not strictly valid. Nevertheless,
these results are worth reporting to indicate, at least at this time, an apparent
equivalent effectiveness. Both positive and negative reports have arisen
from the use of IR-based laser systems for ZP dissection. Our results would
so far indicate an equivalent effectiveness when compared to the use of
acidified Tyrode’s medium for ZP drilling for AH. The numbers are as yet
small, and this technology will be carefully monitored during the coming
months, until we have sufficient numbers to make a more valid retrospective
comparison with the AT drilling approach. However, based on these initial
results which appear to indicate a lack of detrimental effect from the use of
the laser for AH, we have begun to utilize the laser-drilling technique for the
ZP drilling of day-6 blastocysts.

Supported by: IntegraMed USA.

P-407

Timing does not influence outcomes in double intrauterine insemina-
tion. G. Vargas-Chavarrı´a, M. Meseguer, N. Garrido, C. Simo´n, J. Remohı´,
A. Pellicer. Inst Valenciano de Infertilidad and Dept of Obstetrics and
Gynecology, Sch of Medicine, Univ of Valencia Spain, Valencia, Spain.

Objective: To determine the influence of the time elapsed between
ovulation induction and the double intrauterine insemination (IUI) on preg-
nancy rates.

Design: Retrospective analysis.
Materials/Methods: Our IUI program comprises two consecutive days of

insemination, performed on days one and two after hCG injection. The
study included 374 IUI cycles from November 1999 to January 2001. Six
groups were created according to the average time elapsed between hCG for
ovulation induction until first and second IUI. This classification represents
progressive delay time until IUIs. Women’s age, total progressive sperm
inseminated (A	 B), pregnancy, and abortion rates were considered in each
group. Results are analyzed according to clinical pregnancy, with beta hCG
positive in blood, fourteen days after insemination, and confirmed by
transvaginal ultrasound. Statistical analysis was performed using Chi-square
test Student’s t test and analysis of variance (ANOVA). For multiple post
hoc comparison Scheffe´ and Bonferroni’s tests were performed.

Results: No differences were found among groups in any parameter
analyzed, as expressed in Table 1.

Table 1.

Group 1 2 3 4 5 6 Total

Number of
patients

45 49 100 57 46 77 374

Hours between
hCG and IUIs

30.3� 1.8 34.0� 0.5 35.9� 0.6 37.9� 0.6 40.1� 0.6 43.8� 1.6 37.4� 4.3

Woman age
(years)

31.8� 0.5 32.1� 0.4 32.8� 0.4 32.9� 0.5 32.1� 0.6 32.9� 0.5 32.5� 0.2

Total A 	 B
(million
inseminated)

12.5� 2.3 13.4� 1.6 12.7� 1.5 11.7� 1.8 16.5� 2.6 15.7� 2.6 13.7� 0.9

Pregnancy rate
(%)

17.8 20.4 19.0 21.1 21.7 22.4 20.3

Miscarriage rate
(%)

12.5 20.0 10.5 8.3 10.0 5.8 10.5

Time range 30.9–32.9 33.0–35.2 35.3–37.4 37.5–39.6 39.7–41.7 41.8–43.9

* p � 0.05. Data expressed as mean� S.E.M.

Conclusions: These data strongly suggest that the time elapsed from hCG
for ovulation induction until first and second IUI is not affecting pregnancy
outcome, discouraging any attempt for strict schedule of this procedures.

P-408

Comparison of two procedures for assisted hatching of human embryo:
acidified tyrode versus non-contact laser. F. Entezami, F. Olivennes, S.
Hamamah. Antoine Be´clère Hosp, Clamart, France.

Objective: Zona pellucida hardening is known to be the result of in vitro
culture and cryopreservation of human embryo. The inability of the embryo
to hatch has been invoked as an explanation for implantation failure.
Facilitating the hatching process of the embryo may improve the implan-
tation rate in selected cases with poor prognosis factors. The purpose of this
study was to compare the clinical results of two different methods for the
assisted hatching (AH): acidic tyrode versus non-contact 1.48 diode laser.

Design: Retrospective study comparing the results of two methods used
for the assisted hatching of human embryo: acidic tyrode and non-contact
laser.

Materials/Methods: This study was performed on two groups of ART
cycles: group I included 104 cycles where transferred embryos were zona
drilled with acidified tyrode, and group II included 132 cycles where the AH
was performed with a non-contact laser system (Fertilase®, MTM, Lau-
sanne, Switzerland). The AH was carried out either on day 2 or day 3 after
oocyte retrieval. The indications for the AH in our centre were: female age
�38 years, or elevated basal FSH, or increased zona pellucida thickness
�17 �m, or after repeated implantation failures (�3). We also analysed the
clinical results of a control group of ART cycles without AH in the same
period (n� 115).

Results: Data are summarized in the table below. Values are expressed as
mean� SD.

Results.

Acidified
tyrode Laser Control

Cycles 104 132 115
Female age 34.7� 3.8 35.0� 3.9 34.0� 3.5
Rank 4.4� 2.2 3.6� 2.1 2.0� 1.3
Transferred cycles 104 128 103
Transferred embryos 208 362 286
Transferred embryos/cycle 2.7� 1.0 2.8� 1.1 2.0� 1.0
Ongoing PR*/transfer 19.2% 21.9% 27%
Multiple PR/transfer 2.8% 5.4% 6.7%
Implantation rate 8.2% 9.7% 13%

* PR: Pregnancy rate.

Conclusions: The AH improved the prognosis for the embryo implanta-
tion in the two groups. Both, the acidic tyrode and the non-contact laser
yielded similar clinical results. A slight increase was though found in
implantation and ongoing pregnancy rates when the laser system was used.
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P-409

Impact of the variables associated with the embryo transfer (ET) on
IVF outcome. S. D. Spandorfer, J. Goldstein, J. Navarro, Z. Rosenwaks.
Cornell Univ Medical Ctr, New York, NY.

Objective: Many variables can impact the success of IVF. The embryo
transfer (ET) is the final physician-guided step of the IVF process. In this
study, we wanted to evaluate the impact that the variables associated with
the ET have on IVF outcome.

Design: Prospective study of 2293 consecutive patients undergoing a
fresh day 3 embryo transfer.

Materials/Methods: All patients undergoing a day 3 fresh embryo transfer
were included in this analysis of pregnancy outcome as determined by ET
variables. ET variables included the following: difficulty of ET, presence of
blood, presence of mucus, type of catheter utilized for the ET, and need for
repeat ET because of a returned embryo in the catheter. ETs were initially
attempted with a Wallace catheter and if unsuccessful, then a Tomcat
(stiffer) catheter was utilized. The variables of the ET were prospectively
recorded by senior embryologists with at least 10 years of experience.

Results: Pregnancies occurred in 57% of the women undergoing an
embryo transfer (8% biochemical, 7% clinical abortion, 42% ongoing). No
differences were found as determined by the physician performing the
transfer and therefore, all data were pooled for analysis. One hundred and
six transfers were noted to be difficult (106/2263; 4.68%). Difficult transfers
were less likely to result in clinical pregnancies and ongoing pregnancies.
(p � .05). Ninety-seven transfers were performed with a Tomcat catheter
(97/2263; 4.28%). Transfers performed with the Tomcat catheter were less
likely to result in a positive pregnancy as compared to those performed with
the Wallace catheter (p� 0.05). A trend was noted in a decreased clinical
and ongoing pregnancy rate when a Tomcat catheter was utilized. Not all
transfers with a tomcat catheter were found to be difficult. The findings of
presence of mucus inside or outside the catheter tip, presence of blood inside
or outside the catheter tip, and repeat embryo transfer did not affect
pregnancy outcomes.

Conclusions: When the ET was judged to be difficult, a significant
decrease in IVF outcome was demonstrated. Otherwise, no other variable
was associated with IVF outcome. All efforts should be made to ensure that
the ET is as easy as possible.

P-410

The benefit of electing cryopreservation of surplus embryos in an
assisted reproductive technology program. G. K. Adaniya, B. L. Bopp,
L. M. Reuter, R. M. Colver, J. C. Jarrett, L. M. Bonaventura. Midwest
Reproductive Medicine, Indianapolis, IN.

Objective: The benefits of surplus embryo cryopreservation in an assisted
reproductive technology (ART) cycle have been well documented. Embryo
freezing allows the patient additional attempts at achieving pregnancy
without the cost or the aggressive ovarian stimulation necessary in a fresh
ART cycle. However, some patients decide not to cryopreserve embryos for
various moral and ethical reasons. At our facility, patients electing no
cryopreservation have a maximum of three oocytes inseminated. This study
was undertaken to determine the effect of this conservative approach on
success rates.

Design: Retrospective analysis of in vitro fertilization (IVF) cycles from
October 1998 to February 2000 where the patient elected no cryopreserva-
tion. The control group consisted of all IVF patients electing cryopreserva-
tion during the same time period.

Materials/Methods: A total of 53 patients chose no cryopreservation and
659 patients chose cryopreservation during the study period. Controlled
ovarian hyperstimulation was achieved by use of a gonadotropin releasing
hormone agonist and recombinant follicle stimulating hormone (rFSH).
Following human chorionic gonadotropin administration and oocyte re-
trieval 36 hours later, oocytes were inseminated according to the following
protocol. For patients electing cryopreservation, all oocytes were insemi-
nated. For patients deciding not to freeze, only the number of eggs that the
patient was comfortable transferring as embryos was inseminated. Even if
100% fertilization was not observed on Day 1, no additional oocytes were
inseminated for patients electing no cryopreservation. Data were analyzed
using Chi square and t tests where appropriate.

Results: The average age of the patients in the two groups was not
significantly different (33.1� 4.6 and 32.3� 4.1 respectively). The number

of ampules of rFSH required was also similar (38.3� 17.0 versus 39.8�
19.0). Patients electing cryopreservation had an equivalent number of stim-
ulation days required (10.1� 1.7 versus 10.4� 1.6) and a similar number
of oocytes retrieved (12.9� 6.4 versus 11.6� 5.9). Patients with no
cryopreservation had an average of 3.0� 0.5 oocytes inseminated and a
fertilization rate that was significantly higher than the control group (86.0%
versus 61.7%, p� .0001). Even after correcting for the number of immature
oocytes that were inseminated in patients with cryopreservation, the fertil-
ization rate was still significantly lower (71.4%, p� .0001). However,
patients electing cryopreservation did have a higher number of embryos
transferred (2.9� 0.6 versus 2.4� 0.7, p� .0001) and a pregnancy rate
that was significantly higher (47.2% versus 28.3%, p� .0094).

Conclusions: This study illustrates the advantage of oocyte and embryo
selection on fertilization and pregnancy rates. The ability to select the “best”
three oocytes for insemination resulted in significantly increased fertiliza-
tion rates. Despite the higher fertilization rates, the decreased ability to
select the morphologically best embryos for transfer, and the decreased
number of embryos available, resulted in significantly reduced pregnancy
rates for those patients electing no cryopreservation.

P-411

Favorable clinical outcomes and embryo quality in IVF patients with a
history of recurrent pregnancy loss. G. W. Bates, C. Racowsky, K. V.
Jackson, J. A. Hill. Brigham and Women’s Hosp, Harvard Medical Sch,
Boston, MA.

Objective: Assisted reproductive technology is used for patients with
infertility who also have recurrent pregnancy loss. Recent studies have
linked the clomiphene citrate challenge test (CCCT) results with pregnancy
loss and the day 3 FSH value with aneuploidy in the abortus. Embryo
cleavage rates also correlate with aneuploidy. We sought to assess the
embryo quality and clinical outcomes of patients with recurrent pregnancy
loss undergoing in vitro fertilization (IVF) by controlling for these potential
predictors of aneuploidy.

Design: Retrospective case-control study involving review of 3,475 cy-
cles performed January, 1998 and December, 2000.

Materials/Methods: Thirty women with the diagnosis of recurrent preg-
nancy loss and subfertility who had undergone a CCCT subsequently
underwent 46 cycles of IVF (median number of losses� 3.1, range 2–6).
The majority of the RPL group had no identifiable etiologies (53.0%),
16.6% had correction of uterine cavity abnormalities, 26.6% had a potential
immunologic cause, and 10.0% had luteal phase insufficiency. Women with
tubal factor infertility served as controls and were matched for age, CCCT
results (day 3 and day 10 FSH), total number of embryos and date of
retrieval. Outcome measures included ongoing clinical pregnancy rate, early
pregnancy loss rate, and embryo quality as assessed by percentage of
embryo�8-cells. Embryos were further stratified by fragmentation score
(�10%, 10–25%,�25%). Data were analyzed using Chi square with the
Yates correction or Mann Whitney U with p� 0.05 considered significant.

Results: The cumulative pregnancy rate following IVF in the RPL group
was 46.6%. The control and RPL groups had similar ongoing pregnancy
rates per cycle start (23.9% vs 32.6%, p� 0.35) and pregnancy loss rates
(25.0% vs. 44.4%, p� 0.33). The rate of cell cleavage on day 3 did not
differ between the control and RPL groups, as indicated by the percentage
of �4-cell (17.5% vs 23.7%, p� 0.22), 5- to 7-cell (40.4% vs 40.8%, p�
0.92), and�8-cell (42.1 vs 35.5, p� 0.66) embryos. Stratification by age
also failed to demonstrate a difference in cleavage rate or embryo quality
between the RPL and control groups. Patient group characteristics and cycle
outcome parameters are summarized in the following table.

Cycle parameters and embryo characteristics.

Control RPL p value

# Cycles 46 46
Age 38.6� 2.6 38.5� 2.7 0.89
Day 3 FSH 7.6� 2.1 8.0� 2.1 0.21
Day 10 FSH 8.1� 2.1 8.3� 1.1 0.24
Attempt # 2.0� 1.5 1.9� 1.1 0.55
# Embryos 8.0� 2.7 8.3� 4.4 0.31
# Transferred 3.9� 1.5 3.3� 1.3 0.10
Implantation 9.0% 11.1% 0.52
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Control RPL p value

Total # Embryos 366 380
% �8 cells 42.1% 35.5% 0.07

�8-cell Frag
�10% 41.1% 40.1% 0.83
10–25% 29.0% 26.7% 0.60
�25% 30.0% 33.2% 0.47

�8-cell Frag
�10% 58.4% 63.0% 0.43
10–25% 30.5% 25.2% 0.31
�25% 11.0% 11.8% 0.60

Conclusions: The application of IVF for women with infertility and RPL
results in similar pregnancy rates to patients with tubal disease utilizing
ART. Furthermore, embryos derived from patients with RPL do not exhibit
decreased quality as compared with those from tubal factor patients. A
history of RPL does not diminish the likelihood of a successful pregnancy
following IVF.

P-412

The impact of ultrasound-guided embryo transfer on pregnancy rates
following intracytoplasmic sperm injection. M. Sasy, G. Abdo, T.
Abozaid, H. Salem, M. Ashraf, M. Abuzeid. The Ctr for Reproductive
Medicine, Hurley Medical Ctr, Flint, MI; IVF Michigan, Hurley Medical Ctr.

Objective: To evaluate the effectiveness of transabdominal ultrasound
scan guided embryo transfer after ICSI procedure compared to the alterna-
tive practice of traditional embryo transfer and tubal embryo transfer.

Design: Retrospective study.
Materials/Methods: In the period between 4/94 and 12/2000, 842 ICSI

cycles were performed in couples with severe male factor infertility. The
mean female age was 33.3� 4.7 years and duration of infertility was 4.7�
3.7 years. Patients were divided into four groups based on female age,�35,
35–37, 38–40 and�41 years. Each group was subdivided into three
subgroups according to the method of embryo transfer: ultrasound-guided
embryo transfer (USET), traditional embryo transfer (ET) and tubal embryo
transfer (TET). The clinical pregnancy (CP) rate, delivery rate/ongoing
pregnancy rate and implantation rate were calculated. Analysis of variance
and
2 analysis were used for statistical analysis where appropriate.

Results: There was no significant difference in mean age, duration of
infertility and mean number of embryos transferred among the three meth-
ods of embryo transfer in each age group. The results are summarized in the
table below. The clinical pregnancy rate was significantly higher in USET
compared to traditional ET in the age groups of�35, 35–37 and�41. There
was a significantly higher delivery/ongoing pregnancy rate in USET com-
pared to traditional ET in women under 38 years of age. There was no
significant difference in CP rate or delivery/ongoing pregnancy rate between
USET and TET in all age groups.

�35 35–37

USET ET TET USET ET TET

Cycle # 120 126 221 49 65 67
Pregnancy rate % 41.7** 25.4 44.8 42.9* 24.6 49.3
Delivery rate/

ongoing rate %
32.5** 19.0 35.3 38.8** 15.4 37.3

Implantation rate % 12.8 7.8 11.7 11.5 6.5 13.9

38–40 �41

TotalUSET ET TET USET ET TET

Cycle # 29 37 56 15 30 27 842
Pregnancy rate % 31.0 18.9 23.2 26.7* 3.3 18.5 34.4
Delivery rate/

ongoing rate %
17.2 16.2 16.1 13.3 3.3 7.4 26.1

Implantation rate % 6.1 5.2 6.1 6.1 0.9 3.6 9.6

* P � 0.05, ** P � 0.001.

Conclusions: This data suggest that in women less than 38 years old
USET is associated with a significantly higher pregnancy and delivery rates

compared to traditional ET. Such results are comparable to TET outcome,
but obviously much simpler.

P-413

Contribution of the assisted hatching to ICSI outcome: clinical results
according to the rank of the attempt. F. Entezami, F. Olivennes, M.
Volante, R. Frydman, S. Hamamah. Antoine Be´clère Hosp, Clamart,
France.

Objective: Assisted hatching (AH) procedures have been developed in
order to overcome the impaired embryonic hatching mechanism, which may
be induced by in vitro culture conditions. Many indications and technical
methods for the AH have already been suggested. The aim of this study was
to analyse the beneficial contribution of the AH in ICSI cycles according to
the rank of the attempt.

Design: A prospective study in a university based IVF centre, on the
efficiency of the AH performed by a non-contact laser system according to
the rank of the attempt.

Materials/Methods: 154 cycles of ICSI were included in this study. 1396
oocytes were retrieved and 1174 were injected by ICSI procedure. 702
embryos were obtained and 430 were transferred after hatching either on
day 2 or day 3. The AH was performed by a non-contact 1.48� diode laser
(Fertilase®, Switzerland). The indications for AH in our centre were:
female age�38, or elevated basal FSH, or increased zona pellucida thick-
ness�17�m, or after repeated implantation failures�3. This study was
only focused on the rank of the attempt with no regard to the other
indications of the AH. We compared the clinical outcome (fertilization rate
FR, implantation rate IR, and pregnancy rates PR per cycle and per transfer)
of the cycles where the rank of the attempt was�3, with the results of the
cycles where the rank of the attempt was�3.

Results: Data are summarized in the table below.

Results.

Rank
Cycles

(n)

Female age
(mean�

SD)
IR
(%)

PR/C
(%)

PR/T
(%)

Ongoing
PR/C
(%)

Ongoing
PR/T
(%)

�3 63 34.2� 4.7 7.0 13.8 7.5 9.1 9.1
�3 91 33.9� 3.2 13.3 22.7 22.7 20.6 20.6

Conclusions: The AH seems to be helpful in improving the clinical
outcome of ICSI attempts with more than 3 previous implantation failures.
A significant increased implantation and pregnancy rates are obtained when
the rank of the attempt is�3, in comparison with the ranks�3 (13.3% vs
7.0%, and 22.7% vs 13.8% respectively). Considering only the rank of ICSI
attempt, the AH seems to improve the clinical and ongoing pregnancy rates
(22.7% and 20.6%) and should be performed after 3 previous implantation
failures.

P-414

What does the SART success rate for a given IVF program mean? S. I.
Lalwani, R. Friedman, L. J. Timmreck, D. Harris, A. S. Penzias, R. H.
Reindollar. Beth Israel Deaconess Medical Ctr, Harvard Medical Sch,
Boston, MA; Boston IVF, Boston, MA.

Objective: The Society of Assisted Reproductive Technology (SART)
database is used by many to assess the effectiveness of in-vitro fertilization
(IVF) programs and the quality of the embryology laboratories. Factors
other than just the embryology laboratory, influence IVF success. These
include patient demographics, clinician management, and embryo transfer
techniques. These factors are not reflected in the SART statistics, which
only report overall center pregnancy rates for each age group. Our purpose
is to determine if variations in individual physician success rates exist in a
large IVF program, with a uniform laboratory and treatment protocols.

Design: Retrospective analysis of the 1999 SART data for Boston IVF
(BIVF) and its 13 physicians. The clinical pregnancy rate and live birth rate
were analyzed for patients�38 years of age and for patients 38–40 years
of age who underwent non-donor, fresh embryo transfer. An ‘ideal’ patient
group�38 yrs of age, 3 or fewer IVF cycles, 8 or greater number of oocytes
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retrieved, total gonadotropin used between 1000–4500 units, and insemi-
nated with the partners fresh sperm, was analyzed.

Materials/Methods: The clinical pregnancy and live birth rates were
obtained for BIVF as reported to SART. The same data was obtained for
each individual physician and the results were compared between physi-
cians using Chi Square analysis. Patient demographic characteristics were
also analyzed. The technique of embryo transfer was not considered as a
variable in the outcome of this study, because all BIVF physicians were
randomly assigned to perform the procedure.

Results: In 1999, 2215 IVF cycles were performed at BIVF. In the�38
yr age group, the clinical pregnancy and live birth rates were 28.3% and
24.8%, respectively. In the 38–40 yr age group, the clinical pregnancy and
live birth rates were 20.5% and 15.5%.The mean number of cycles initiated
per physician in the�38 yr age group was 125.07. In the 38–40 yr age
group the mean number of cycles was 45.3. Among the 13 physicians the
clinical pregnancy rate in the�38 yr group, ranged from 20.5%–35.1%
(p � 0.019), and the live birth rates between 17.8%–31.1% (p� 0.045). For
the 38–40 yr age group, the clinical pregnancy rate ranged from 10.6%–
29.8% (p � 0.043) and the live birth rates between 7.0%–25.5% (p�
0.028). However, when the ideal patient group was analyzed there was no
statistical difference among the pregnancy rates among the different phy-
sicians (p� 0.8). The physicians with the lowest overall pregnancy rates
had higher pregnancy rates in the ideal patient group (p� 0.0026). These
lower pregnancy rates might be a reflection of the proportion of difficult
cases managed by these physicians. Additional demographic differences
were present which will be discussed.

Conclusions: Even with standard protocols, use of the same laboratory,
and randomization of physicians performing the embryo transfer, significant
differences remain in overall success rates among physicians in the same
IVF program. These differences were however not present in the ideal
patient group. The data suggest that patient demographics play a large role
in IVF success. Hence, the assumption that success rates indicate the quality
of the IVF program and its embryology laboratory is not be valid without
taking into account variation caused by difficulty of patient care.

P-415

The impact of ultrasound-guided embryo transfer on pregnancy rates
following intracytoplasmic sperm injection. M. Sasy, G. Abdo, T.
Abozaid, H. Salem, M. Ashraf, M. I. Abuzeid. Hurley Medical Ctr, Flint,
MI; Ctr for Reproductive Medicine, Hurley Medical Ctr, Flint, MI.

Objective: To evaluate the effectiveness of transabdominal ultrasound
scan guided embryo transfer after ICSI procedure compared to the alterna-
tive practice of traditional embryo transfer and tubal embryo transfer.

Design: Retrospective study.
Materials/Methods: In the period between 4/94 and 12/2000, 842 ICSI

cycles were performed in couples with severe male factor infertility. The
mean female age was 33.3� 4.7 years and duration of infertility was 4.7�
3.7 years. Patients were divided into four groups based on female age,�35,
35–37, 38–40 and�41 years. Each group was subdivided into three
subgroups according to the method of embryo transfer: ultrasound-guided
embryo transfer (USET), traditional embryo transfer (ET) and tubal embryo
transfer (TET). The clinical pregnancy (CP) rate, delivery rate/ongoing
pregnancy rate and implantation rate were calculated. Analysis of variance
and
2 analysis were used for statistical analysis where appropriate.

Results: There was no significant difference in mean age, duration of
infertility and mean number of embryos transferred among the three meth-
ods of embryo transfer in each age group. The results are summarized in the
following table:

�35 USET/
ET/TET

35–37 USET/
ET/TET

38–40 USET/
ET/TET

Cycle # 120/126/221 49/65/67 29/37/56
Pregnancy rate % 41.7**/25.4/44.8 42.9*/24.6/49.3 31.0/18.9/23.2
Delivery rate/

ongoing rate %
32.5**/19.0/35.3 38.8**/15.4/37.3 17.2/16.2/16.1

Implantation rate % 12.8/7.8/11.7 11.5/6.5/13.9 6.1/5.2/6.1

�41 USET/
ET/TET Total

Cycle # 15/30/27 842
Pregnancy rate % 26.7*/3.3/18.5 34.4
Delivery rate/ongoing rate % 13.3/3.3/7.4 26.1
Implantation rate % 6.1/0.9/3.6 9.6

* P � 0.05; ** P � 0.001. The clinical pregnancy rate was significantly
higher in USET compared to traditional ET in the age groups of�35, 35–37
and�41. There was also a significantly higher delivery/ongoing pregnancy
rate in USET compared to traditional ET in women under 38 years of age.
There was no significant difference in CP rate, delivery/ongoing pregnancy
rate between USET and TET in all age groups.

Conclusions: This data suggest that in women less than 38 years old,
USET is associated with a significantly higher pregnancy and delivery rates
compared to traditional ET. Such results are comparable to TET outcome,
but obviously much simpler.

P-416

Optimal criteria for the selection of embryos in human assisted repro-
duction. G. Patrizi, C. Manna, A. Rachman, L. Nieddu, G. Grimaldi. Univ
of Rome, La Sapienza, Rome, Italy; Ctr di Riproduzione Umana e Terapia
dell’Inferitilita’ Genesis, Rome, Italy; Acad of Obstetrical and Gynaeco-
logical Study, Rome, Italy.

Objective: Powerful Operations Research techniques have shown that
with very high precision embryos can be individually recognized whether
they will give rise to childbirth or not. These results have been formalised
through measures on the images of the embryos and thus lack specificity in
a medical context. The aim of the paper is to show how this formal abstract
recognition from the images can be transformed into an appropriate medical
explanation for the prediction of the status of each embryo and indicate what
aspects have not been well modelled, so that a more complete theory may
be formulated.

Design: The images of over 500 embryos have been selected and clas-
sified according to whether they gave rise to childbirth or not. By the use of
a Pattern Recognition algorithm, a very accurate classification is obtained
which has been shown to be accurate in a series of blind tests. This
classification algorithm can now be used to select suitable embryos for
implanting leading to a precision of over 90%.

Materials/Methods: Images are scanned and pattern vectors and the class
of outcome are determined. Special self correcting procedure is used to
determine which embryo in a multiple implant should be associated with
each outcome. Blind tests and recursive tests are carried out. Statistical
techniques are used to transform the pattern vector into a feature vector that
has medical meaning. Pattern recognition algorithm is rerun on this trans-
formed data. The results are compared and some aspects, important for the
prediction process, are added.

Results: The prediction based on statistical pattern elements resulted in a
precision of over 90%. The reinterpretation of the embryo images in terms
of medical criteria as in Scott et al. (2000) gave a much lower precision and
other methods based on medical criteria as originally proposed also fared
not so well. Information exists which can be obtained from the images and
is not used by the medical community. If used to generate suitable medical
concepts, the results become comparable. Thus a more complete medical
theory for embryo selection is proposed and new aspects indicated.

Conclusions: Disciplines have inferential and deductive methods which
are very different. Ideally, scientific inferential procedures should all be
equivalent under transformations. In embryo selection the prediction meth-
ods proposed based on medical theory and practice are not as powerful as
Operations Research methods. An equivalent method is obtained by using
the latter as a guideline to the missing concepts that must be considered in
the former. Thus a purely statistical prediction procedure is transformed to
an equivalent procedure with medical meaning and certain new aspects are
indicated.

Supported by: University of Academic Research. Gratefulness is ex-
pressed to The Rector and the Senate of the University of Rome “La
Sapienza” for the research grant on Pattern Recognition and classification
methods, which made this research possible.
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P-418

The role of preparatory cycles in ovum recipients: A retrospective
study. S. H. Jun, C. Racowsky, J. H. Fox, M. D. Hornstein. Brigham and
Women’s Hosp, Boston, MA.

Objective: Preparatory cycles for egg donation recipients are often per-
formed to demonstrate endometrial adequacy of the recipient before under-
going the actual egg donation cycle. This study was undertaken to see if
preparatory cycles affected in vitro fertilization (IVF) outcome in ovum
donation recipients.

Design: A retrospective study examining 94 consecutive ovum donation
recipients undergoing their first egg donation cycle at Brigham and Wom-
en’s Hospital between January 1998 and September 2000.

Materials/Methods: Out of 94 ovum recipients included in this study, 52
of them underwent preparatory cycles. These cycles were carried out with
Lupron, estrogen and progesterone. Endometrial biopsies were performed
on days 10–12 of progesterone supplementation and endometrial dating of
at least 23 days was considered adequate. In some of the patients undergoing
preparatory cycles, the endometrial stripe was measured by transvaginal
ultrasound on days 18–21 of estrogen therapy. The main outcome measure
was an ongoing pregnancy of at least 12 weeks gestation or a live birth.

Results: Pregnancy rates in women with and without preparatory cycles
were 40.4% (21/52) and 47.6% (20/42), respectively. Among ovum recip-
ients who underwent preparatory cycles, the percentages of adequate endo-
metrial biopsies in pregnant versus nonpregnant groups were 76.2% (16/21)
and 83.3% (25/30), respectively. In patients with endometrial stripes�7
mm by transvaginal ultrasound, 88.9% (24/27) of the biopsies were con-
sidered adequate. And in those�7 mm, 72.7% (8/11) were considered
adequate. All results showed no statistical significance.

Conclusions: The practice of performing preparatory cycles in egg do-
nation recipients is used on the assumption that confirmation of endometrial
adequacy may result in improved pregnancy rates. This study failed to
demonstrate improved pregnancy rates in women undergoing preparatory
cycles for egg donation. In addition, our results showed that there was no
correlation between adequate endometrial biopsies and higher pregnancy
rates as well as no significant association between histologic findings and
endometrial thickness in women who underwent both biopsy and ultra-
sound. More studies in the future will be necessary to further support our
findings.

P-419

Cytogenetic study of couples and their children born after intracyto-
plasmic sperm injection (ICSI). L. Martelli, A. C. Nassr, V. M. Motta,
R. L. Baruffi, L. A. Laureano, J. G. Franco. Ctr for Human Reproduction
SinháJunqueira Maternity Fdn, Ribeirao Preto, Brazil.

Objective: Cytogenetic study is an important tool in the investigation of
fertility and chromosomal abnormalities are considered to be major con-
tributors to the genetic risks of the ICSI procedure. The rate of abnormal
karyotypes in infertile couples and in pregnancies conceived through ICSI
is presumably increased, with the incidence ranging from 0.5 to 7.3%,
depending on the sample and especially on the methodology used by
different groups. The aim of the present study was to determine the inci-
dence of chromosomal abnormalities in couples and their children born after
ICSI using a protocol of cytogenetic investigation.

Design: A cytogenetic investigation in couples and their children born
after ICSI procedure.

Materials/Methods: The sample consisted of 45 couples undergoing ICSI
(Group I) and 70 children (36 boys and 34 girls) born to them after this
procedure (Group II). The mean age of the women was 34 years (range
27–46 yr) and the mean age of the men was 41 years (range 27–61).
Chromosomal analysis was performed on cultures of peripheral blood
lymphocytes by standard methods including GTG, CBG and high resolution
bandings. The protocol included the analysis of 100 metaphases per case for
mosaicism exclusion. The F.I.S.H. technique was used when necessary.

Results: In Group I, two men and two women (4/90� 4.4%) presented
a major chromosome aberration. One case showed a 46,X,del (Yq) karyo-
type and three cases presented gonosomal mosaicisms: one patient with
47,XYY/46,XY and two patients with 45,X/47,XXX/46,XX. In Group II,
three children (3/70� 4.2%) showed abnormal karyotypes: one 45,X, one
mosaic 47,XY,	mar/46,XY and one structural aberration, 46, X, del (Yq),

transmitted by the father. Structural variants (15ps	) or polymorphisms
involving the centromeric heterochromatin of chromosomes 1, 9 and Y were
detected in 9 cases (10%) of Group I and in 9 cases (12.8%) of Group II.

Conclusions: The results obtained after cytogenetic investigation of cou-
ples submitted to ICSI agree with those reported in the literature, demon-
strating that the most frequent chromosome-related causes of infertility are
sex chromosome abnormalities. The percentage of de novo chromosomal
aberrations in the children of the present series was 2.85%; however,
additional studies are needed to state that there is a higher prevalence of
gonosomal aberrations after treatment with ICSI. The protocol used to
exclude mosaicism in the two Groups rules out the hypothesis that the cause
of the increased frequency of sex chromosome aneuploidy is due to parental
mosaicism.

P-420

Frequency of monozygotic twinning associated with in vitro fertiliza-
tion and embryo transfer (IVF-ET). W. L. Gentry, M. A. Henry, E. S.
Critser. Advanced Fertility Group, Indianapolis, IN; Reproductive Care of
Indiana, Indianapolis, IN; Clarian Health Partners, Indianapolis, IN.

Objective: To assess the frequency of monozygotic twinning after IVF-
ET.

Design: A retrospective review of all in vitro fertilization procedures
resulting in an embryo transfer procedure from January 1, 1997 through
December 31, 2000.

Materials/Methods: One thousand and sixty five IVF-ET records were
reviewed. Each record was classified as to day of transfer (day 3 vs. day
5/6). Ultrasound data confirming an intrauterine gestational sac was used to
determine intrauterine pregnancy (IUP). Number of documented beating
hearts was compared to number of gestational sacs to indicate the presence
of a monozygotic twin. Data were analyzed by Fisher’s Exact Test.

Results: Six hundred and six transfers were performed on day 3, resulting
in 213 (36%) IUPs. Four hundred and fifty nine transfers were performed on
day 5/6, resulting in 236 (51%) IUPs. There was only one documented
monozygotic twin amongst pregnancies established with day 3 transfer as
compared to 16 monozygotic pregnancies resulting from day 5/6 transfer
(p � .01). One of the 16 monozygotic pregnancies involved a monozygotic
triplet. Day 5/6 transfers which included at least one top quality blastocyst
had a higher (p� .01) pregnancy rate (112/168; 66%) as compared to day
5/6 transfers with no top quality blastocysts (102/206; 49.5%). Monozygotic
twin rates tended (p� .06) to be lower when the transfer included a top
quality blastocyst (4/112; 3.5%) as compared to transfers with no top quality
blastocysts (11/202; 10.7%). Day 5/6 transfers with no blastocysts had a
lower pregnancy rate (22/85; 26% IUP) with one (1/22;4.5%) monozygotic
pregnancy.

IVF-ET IUP
Monozygotic

twinning

Day 3 696 213 (36%) 1 (0.5%)
Day 5/6 459 236 (51%) 16 (6.7%)

Conclusions: These data suggest that current practice involving day 5/6
embryo transfer may have a greater risk for monozygotic pregnancies. Each
program should rigorously evaluate their own data in order to best counsel
patients for risks associated with multiple pregnancy.

P-421

Luteal phase estradiol (E2) and progesterone (P) profiles differ between
conception and non-conception in-vitro fertilization-embryo transfer
(IVF-ET) cycles utilizing pituitary down-regulation. S. Ben-Ozer, S.
Eisenkop, M. Vermesh. The Ctr for Fertility and Gynecology, Tarzana, CA;
Women’s Cancer Ctr, Tarzana, CA.

Objective: 1) To characterize the relationship between luteal E2 and P
dynamics and cycle outcome and 2) to identify a luteal E2 level or E2:P
ratio predictive of pregnancy in IVF-ET utilizing pituitary down-regulation.

Design: A prospective clinical study of patients undergoing IVF at our
institution between 8/00–11/00. 74 patients satisfied the inclusion criteria
[age �43 years, weight within 20% of ideal, fresh IVF-ET with own
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oocytes, normal prolactin and thyroid function, successful pituitary down-
regulation (E2�40 pg/ml), at least four follicles�16 mm with E2�150
pg/ml/follicle, endometrium�7 mm, embryo availability, absence of severe
ovarian hyperstimulation]. Only the first cycle was included if there were
multiple cycles. IRB approval was not required as the protocol did not vary
from our routine.

Materials/Methods: Mid-luteal pituitary down-regulation was achieved
with leuprolide acetate (0.5–1.0 mg) and followed by ovarian stimulation
with human menopausal gonadotropins. Transvaginal oocyte aspiration was
performed 36 hours after human chorionic gonadotropin (hCG, 10,000 IU)
was administered, and embryos were transferred three days later. P support
(50 mg IM daily) began on the evening of aspiration. Day zero signifies
ovulation, i.e. oocyte retrieval. Study days correspond to day of hCG
injection, ET, and early, mid, and late-luteal phase. Serum E2 and P levels
were obtained by chemiluminescence on days –2,	3, 	7, 	11 and hCG
was determined on day	14. E2:P ratios were calculated. Statistical analysis
for pregnant (n� 39) vs. non-pregnant (n� 35) cycles and clinical (n� 33)
vs. negative/non-clinical pregnancies (n� 41) was done with two-tail group
t, chi-square or Mann-Whitney tests as applicable.

Results: Pregnant vs. non-pregnant cycles were similar in baseline and
in-vitro parameters, except for cryopreservation. Mean E2 was significantly
higher on day	11 for pregnant vs. non-pregnant cycles (257� 251 vs.
57 � 40 pg/ml; P� 0.0001), and for clinical pregnancies vs. negative/non-
clinical pregnancy cycles (238� 200 vs. 57� 40 pg/ml; P� 0.0001).
Mean P was not statistically related to cycle outcome. Mean E2:P ratios for
pregnant vs. non-pregnant cycles were dramatically higher on day	11 (P�
0.0001) and marginally higher on day	3 (P � 0.03). Mean E2:P for
clinical pregnancies vs. negative/non-clinical pregnancy cycles were signif-
icantly higher only on day	11 (P� 0.0001). In non-pregnant cycles, mean
E2 on day	11 plus 3 standard deviations (99% about the mean) was below
200 pg/ml (range 16–199). E2 level�200 pg/ml on luteal day	11 was
highly predictive of conception.

Conclusions: According to our data, late-luteal E2 level and E2:P ratio
are predictive of pregnancy following IVF-ET with pituitary down-regula-
tion. An E2 level�200 pg/ml on luteal day	11 is highly predictive of
conception.

P-422

A prospective randomized study of vigorous flushing of cervical canal
with culture medium prior to embryo transfer. K. Kyono, N. Fukunaga,
K. Haigo, A. Yoshida, S. Tokuda, H. Kamiyama. Lady’s Clin Kyono,
Furukawa, Japan; Kiba Park Clin, Tokyo, Japan.

Objective: The aim of this prospective randomized study was to evaluate
if vigorous flushing of the cervical canal prior to embryo transfer has an
effect on clinical pregnancy rates in patients undergoing in vitro fertilization
(IVF) and embryo transfer (ET).

Design: Prospective two center randomized study.
Materials/Methods: 184 patients attending our IVF-ET program were

allocated alternatively to one of two groups. In the first group (group A),
embryo transfer was effected after removing the cervical mucous with a
tuberculin syringe and cleaning the cervix with a cotton swab soaked with
culture medium.In the second group (group B), embryo transfer was ef-
fected after removing the cervical mucous with a tuberculin syringe fol-
lowed by vigorous washing of the cervical canal using the same medi-
um.There were no statistically significant differences between both groups
regarding the age of the patients (34.0� 4.4 in group A, 35.3� 4.6 in group
B, p � 0.053) or the number of embryos replaced (2.8� 0.9 in group A,
2.9 � 1.1 in group B, p� 0.475) or uterine endometrial thickness at the
time of ET (11.6� 2.2 in group A, 11.5� 2.1 in group B, p� 0.744). The
same replacement catheter was used in all patients (Kitazato Supply Co.,
Japan).

Results: Twenty six pregnancies resulted in group A (28.0%) compared
to 28 pregnancies in group B (30.8%). This difference is not statistically
significant (Chi-Squared analysis� 0.175, p� 0.675).

Conclusions: Vigorous flushing of cervical canal with culture medium at
the time of ET does not have an effect on clinical pregnancy rates. But,we
must be very careful to do not put culture medium into the uterine cavity,
because we did not succeed in pregnancy in such cases.

CLINICAL FEMALE INFERTILITY AND GYNECOLOGY

P-423

Chlamydia trachomatis (CT) testing practices in a commercially insured
population. J. Armstrong, S. Leeds, H. Sangi-Haghpeykar. Baylor College
of Medicine, Houston, TX.

Objective: Little data is available on the prevalence of CT in commer-
cially insured female populations. However, it is assumed that the infection
is significantly underdiagnosed in this group. A major factor in the under-
diagnosis of infection is inadequate behavioral and sexual risk factor ascer-
tainment by clinicians and, possibly, the failure to test patients considered
to be high-risk for infection. The purpose of this study is to examine the
prevalence of CT testing in a commercially insured female population and
to examine factors that may be associated with testing.

Design: A retrospective chart review.
Materials/Methods: Medical records of 600 commercially insured women

ages 15–25 presenting for ambulatory obstetrical and gynecological care to
a suburban private practice were reviewed. Information on demographic,
reproductive, sexual, and contraceptive practices, as well as risk status for
STDs was collected. Patients considered at high-risk for CT infection were
those with any of the following characteristics: sexually active women�20
years of age, new or multiple sexual partners in the past 12 months, past
history or treatment of a STD, past or current partner with a history of a
STD, non-use of condoms, or presenting complaint suggestive of pelvic
infection. These risk factors are part of the screening guidelines of the
Centers for Disease Control and Prevention (CDC) or the American College
of Obstetricians and Gynecologists (ACOG). Univariate and multivariate
logistic regression analysis, and chi-square tests were performed to sum-
marize data.

Results: The overall rate of testing was 82 of 600 patients (13.6%). Risk
factors for CT infection were documented in 165 patients (27.5%), of whom
51 (30.9%) were tested. High-risk women were more likely to be tested than
women without documented risk factors (OR� 5.8, p� .0001). Specific
risk factors associated with CT testing were: male gender of physician
(OR � 2.7, p� .0005), problem-related visit type as compared to routine/
annual examinations (OR� 2.8, p� .002), prior pregnancy (OR� 2.3, p�
.0007), presenting complaints suggestive of pelvic infection (OR� 9.9, p�
.0001), sexual activity in the past 12 months (OR� 12.3, p� �.0001), new
sexual partner in past 12 months (OR� 8.8, p� .006), history of STD in
past 12 months (OR� 4.1, p� .0007), and sexual activity in women�20
years of age (OR� 4.8, p� .0001). Thirty-six percent of sexually active
women�20 years of age were tested as compared to 22% of the entire
sexually active study group. The estimated prevalence of infection was
4.9% (4 out of 82 patients) in the study population. Among the 4 patients
with positive tests, all had at least one established risk factor for CT.

Conclusions: The overall rate of CT testing among commercially insured
women is low (13.6%). Although the rate of testing is higher among patients
with identified risk factors (31%), testing practices fail to conform to
established screening guidelines. The underlying reasons for the failure to
test patients identified as high-risk requires further investigation.

Supported by: Texas Department of Health.

P-424

Axillary oophoropexy for girls receiving abdominal/pelvic radiation
with over 20 year follow-up. M. R. Laufer, J. Upton, S. Schuster, H. Grier,
S. Emans, L. Diller. Children’s Hospital/Brigham & Women’s Hospital/
Dana Farber Cancer Institute/Harvard Medical Sch, Boston, MA; Children’s
Hospital/Harvard Medical Sch, Boston, MA; Dana Farber Cancer Institute/
Harvard Medical Sch, Boston, MA.

Objective: To describe the technique of axillary oophoropexy utilized for
girls undergoing high dose abdominal and pelvic radiation therapy and
assess reproductive endocrine outcome.

Design: A case series.
Materials/Methods: Three girls (Subjects 1, 2, and 3) ages 5, 2, and 1 year

underwent surgical resection for Wilms tumor. In a subsequent operation
each had an oophoropexy to the axillary region. Subjects 1 and 2 had slices
of the ovary placed in the area of the triceps and deltoid muscle, respec-
tively. Subject 3 had microanastomosis of the blood vessels of the ovary to
branches of the anterior axillary blood vessels. Each subject then received
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multiagent chemotherapy, and abdominal/pelvic radiation therapy (�3000
cGy). Reproductive endocrine follow up data was obtained for 20–25 years.

Results: All three girls survived their cancer and underwent spontaneous
pubertal development and spontaneous menarche (ages 15, 12, and 12).
Long-term follow up data was obtained to their current ages of 30, 26, 21
and years. All subjects had pelvic ultrasounds as adults, demonstrating a
small (9 to 14 mm) ovary on the side of the non-pexed adnexa. Subject 1 had
documented spontaneous follicular development by axillary ultrasound with
normal gonadotropin levels until age 29, documented spontaneous menses
until age 29, and cessation of spontaneous menses with elevated gonado-
tropins at age 30. Subject 2 had axillary ultrasound documented spontane-
ous follicular development until age 22, documented spontaneous menses
with normal gonadotropin levels until age 26, and cessation of spontaneous
menses with elevated gonadotropins at age 26. At the time of the onset of
regular menses, Subject 3 had severe axillary discomfort to the degree that
she underwent a subsequent re-operation to move the ovary back to the
pelvis (microanastomosis to the pelvic vessels). She then had cessation of
spontaneous menses, elevated gonadotropins, and the need for exogenous
hormones that same year. Although on hormonal replacement therapy, at
age 21 Subject 3 had a pelvic ultrasound documenting an isolated sponta-
neous follicular cyst in the pelvic ovary which had been moved back from
the axilla.

Conclusions: Oophoropexy to the axilla for this series of 3 girls receiving
abdominal and pelvic radiation therapy results in long term sex steroid
production for spontaneous puberty, menarche, follicular development, and
menses. Although all subjects had premature ovarian failure, they did have
ovarian follicular activity that lasted for 14–15 years. The utilization of
axillary oophoropexy and subsequent ART may additionally increase op-
tions for fertility for women who are survivors of Wilms tumor.

P-426

The effect of salpingectomy on endometrial receptivity in women with
communicating hydrosalpinges. O. Bukulmez, I. Bildirici, A. Ensari, H.
Yarali. Hacettepe Univ Sch of Medicine, Dept of Obstetrics and Gynecol-
ogy, Ankara, Turkey; Ankara Univ Sch of Medicine, Dept of Pathology,
Ankara, Turkey.

Objective: To assess the affect of surgical treatment of communicating
hydrosalpinges on endometrial receptivity.

Design: Prospective pre-post study.
Materials/Methods: The women less than 40 years of age with docu-

mented communicating hydrosalpinges and lacking other confounding in-
fertility factors were recruited. The consented patients were assigned to
laparoscopy during the putative window of implantation (cycle days 19–
21). The patients in whom salpingectomy was decided (n� 10) due to the
severity of tubal disease, an intraoperative and a post-treatment endometrial
biopsy in the 4th consecutive cycle were employed. Pretreatment and
posttreatment endometrial samples were evaluated according to the conven-
tional histologic criteria, and also stained for an integrin marker of endo-
metrial receptivity (�v�3). Histological score (HSCORE) was used for the
evaluation of epithelial�v�3 immunostaining.

Results: Despite normal histological maturation assessed by conventional
criteria, 8 out of 10 hydrosalpinx cases yielded an epithelial HSCORE�0.7,
which was below the accepted cut-off. Following salpingectomy, luminal
endometrial epithelium demonstrated significantly increased�v�3 expres-
sion (Wilcoxon signed rank test, p� 0.017). Although the mean HSCORE
for glandular epithelia improved, no statistical significance yet documented
(p � 0.192). Ultrasound visible hydrosalpinges (n� 5) and nonvisible cases
(n � 5) were also compared, but neither preoperative integrin expression,
nor postoperative improvement was not statistically different between these
groups.

Conclusions: The surgical treatment of communicating hydrosalpinges
improves endometrial receptivity assessed by immunofluorescent�v�3
integrin staining. The initial impaired integrin expression and later improve-
ment following the surgical intervention is independent to the conventional
endometrial maturation criteria.

Supported by: Hacettepe Hospital Research Fund.

P-427

A novel approach to hysterotomy using a verres needle with an inner-
dyne sheath: an unusual presentation of molar pregnancy requiring

hysterotomy. L. Pal, D. M. Lima, A. Arici. Yale New Haven Hosp,
Orange, CT; Yale New Haven Hosp, New Haven, CT; Yale Univ Sch of
Medicine, New Haven, CT.

Objective: To describe a novel approach to hysterotomy in management
of a molar pregnancy in a patient with a large cervical fibroid. The fibroid,
measuring 18� 14� 12 cm had stretched and attenuated the cervical canal,
rendering a transcervical approach an unsafe option.

Design: Case Report.
Materials/Methods: A 28 year old primigravida presented at 8 weeks

gestation with a non viable intrauterine pregnancy suspicious for a hyda-
tidiform mole, a serum� hCG level of 100,000 mIU/ml and status post
failed methotrexate treatment. The patient had a large cervical fibroid
measuring 18� 14 � 12 cm that had elongated and attenuated the cervical
canal, precluding transcervical evacuation. A minilaparotomy and hyster-
otomy was performed for evacuation of products of conception. Under
intraoperative transuterine ultrasound guidance, a verres needle with an
innerdyne sheath was introduced through the uterine fundus into the uterine
cavity. The innerdyne sheath was expanded to accommodate a 10 mm
laparoscopic trocar sheath. An 8 mm flexible suction curette was introduced
through the trocar sheath and the uterine contents were evacuated by suction
curettage.

Results: Complete evacuation of the uterine cavity was confirmed on
intraoperative transuterine ultrasound. There was minimal bleeding during
the procedure and virtually no spillage of uterine contents. Following
removal of the trocar sheath, the resulting myometrial defect was less than
1 cm and closed with a single stitch of 0 chromic catgut.

Conclusions: Utilization of the verees needle with the innerdyne sheath
for hysterotomy provided an atraumatic entry with separation of myofibers
rather than transection as seen with classic hysterotomy, minimizing the
possibility of dehiscence in a subsequent pregnancy. A complete mole was
confirmed on histopathology of products. The postoperative course was
significant for a rapid decline in serum� HCG levels to normalization
within 4 weeks post evacuation.

P-428

Glucose tolerance during pregnancy in patients with polycystic ovaries
pregnant after HMG therapy. H. N. Sallam, A. F. Rahman, F. Ezzeldin,
A. A. Agameya, A. N. Sallam. Alexandria Univ, Alexandria, Egypt.

Objective: Insulin resistance has been suggested as a component of the
pathophysiology of the polycystic ovary syndrome (PCOS). Previous stud-
ies have compared glucose tolerance in PCO pregnant patients to normal
subjects who became pregnant spontaneously. The effect of the ovulation
induction therapy cannot therefore be excluded. The aim of this work was
to evaluate glucose tolerance during pregnancy in PCOS patients who
become pregnant after therapy with human menopausal gonadotrophins
(HMG) compared to non-PCO anovulatory patients who became pregnant
on the same therapy.

Design: A retrospective study comparing glucose tolerance during preg-
nancy in PCOS patients compared to non-PCOS patients who became
pregnant after HMG therapy.

Materials/Methods: Nineteen patients with PCOS who became pregnant
after HMG therapy were compared to 16 patients with primary amenorrhoea
(WHO group I) who also became pregnant after HMG therapy (control
group). An oral glucose tolerance test was performed between 20 and 24
weeks and a level of 160 mg/ml after one hour was considered an indication
for therapy.

Results: The mean fasting glucose level was 100.58 mg/ml in PCOS
patients compared to 79.21 mg/ml in the control group (P� 0.05). The
mean glucose levels at 0.5, 1, 1.5, 2 hours were 140.37, 167.16, 154.37 and
133.37 mg/ml in the PCOS group compared to 111.93, 136.93, 120.86 and
108.57 mg/ml in the control group (P� 0.05). The area under the curve was
695.95 mg/ml in the PCOS group compared to 557.50 mg/ml in the control
group (P� 0.05). Twelve patients in the PCOS group (63.16%) developed
gestational diabetes compared to 2 in the control group (12.5%) (P�
0.001). Six of the PCOS group required insulin compared to none in the
control group (P� 0.05). Ten patients in the PCOS group delivered with
caesarean section (52.63%) compared to 6 in the non-PCOS group (37.5%)
(P � 0.5791). The mean weight of the newborn was 4.120 Kg in the PCO
group compared to 3.45 Kg in the control group (P� 0.05).

Conclusions: Glucose tolerance is more commonly impaired during preg-
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nancy in PCOS compared to non-PCOS anovulatory patients treated with
HMG. PCOS patients are more likely to develop gestational diabetes and to
require insulin during pregnancy. They also have a tendency to deliver by
caesarean section compared to non-PCOS patients.

Supported by: The Alexandria Fertility Center.

P-429

The association of prior myomectomy and positive chlamydia serology
with intrauterine adhesions. W. M. Huang, M. D. Keltz. St Lukes-
Roosevelt Hosp Ctr, New York, NY.

Objective: To assess the association of prior myomectomy and prior
chlamydial upper genital tract infection with intrauterine adhesions found in
the infertile patient. Uterine curettage has been established as a common
cause of intrauterine adhesions, but there is little data supporting an inde-
pendent etiologic role for abdominal or hysteroscopic myomectomy. While
prior chlamydial infection and associated IgG antibodies to chlamydia
trachomatis are well established in the etiology of tubal adhesions, chla-
mydial endometritis has not been studied as a factor in intrauterine adhe-
sions.

Design: Retrospective case-control study.
Materials/Methods: We identified 27 patients, seen in the Division of

Reproductive Endocrinology from Jan 1996 to Dec 2000, who were diag-
nosed with intrauterine adhesions documented by hysteroscopy. We com-
pared their rate of prior myomectomy and positive chlamydia trachomatis
serology to a control group of 181 of our infertile patients without adhesions
who had chlamydia serology testing and had undergone uterine cavitary
evaluation. Positive chlamydia serology was further divided into low pos-
itive values, less than or equal to two times the normal titre, and high
positive, greater than two times the cut-off titer. We then analyzed the data
with a Pearson chi-square.

Results: Among the 27 patients identified with intrauterine adhesions, 11
(40.7%) had a prior myomectomy, 9 (33.3%) of which were by abdominal
approach. Myomectomies had been performed in a total of only 7 (3.9%) of
the 181 control patients, p� �0.001. Among the 11 patients with uterine
adhesions and a prior myomectomy, 5 never had a uterine curettage or any
other uterine procedure. 22 (81.5%) of the 27 patients with IUA had a
history of uterine curettage versus 59 (32.6%) of the 181 controls. p�
�0.001, and all of the patients with adhesions had either a curettage or a
myomectomy. Of the 26 patients with intrauterine adhesions and infertility,
14 (53.8%) had a positive Chlamydia Trachomatis IgG serology and 8
(30.7%) had high positive chlamydia titres. Chlamydial exposure was not
significantly more common in the cases than in the control infertile popu-
lation where 76 (41.9%) were positive and 50 (27.6%) were high positive.

Conclusions: While curettage is the most common antecedent procedure
for intrauterine adhesions, a prior myomectomy appears to be a common
cause among infertile patients. Further study would be needed to evaluate
the relative association of intrauterine adhesions with hysteroscopic versus
abdominal myomectomy, but the majority of cases we found were in
association with the abdominal approach. We found a fairly high rate of
upper genital tract chlamydial exposure among our population with intra-
uterine adhesions but this trend was not significantly greater than the high
rate among infertile patients without adhesions.

P-430

Vaginal sildenafil (Viagra) improves endometrium in Asherman’s syn-
drome (AS). M. Zinger, M. A. Thomas, J. H. Liu. Univ of Cincinnati Coll
of Medicine, Cincinnati, OH.

Objective: We report the first 2 AS patients to achieve pregnancy with the
aid of vaginal sildenafil, a therapy that has recently been shown to be
efficacious in increasing endometrial thickness and achieving pregnancy in
women with other uterine disorders (Sher G, Fisch D, Hum Reprod 2000;
15: 806–9).

Design: Case report of all patients that we have treated with vaginal
sildenafil. Inclusion criteria consisted of documented AS treated with ad-
hesiolysis, failure of subsequent fertility treatments, and reduced endome-
trial thickness (�7 mm) at midcycle.

Materials/Methods: Vaginal suppositories were compounded by a local
pharmacy from 25 mg sildenafil oral tablets. The patients were instructed to

apply the suppositories vaginally 4 times daily on cycle days (CD) 1–14
during endometrial preparation for frozen embryo transfer, or on CD 3–10
during natural cycle with timed intercourse.

Results: Two patients, each with a history of secondary infertility fol-
lowing postpartum curettage, fit all inclusion criteria. In the first patient an
abdominal hysterotomy and resection of synechiae had been performed.
Postoperatively, the patient continued to have infertility for one year before
pursuing in vitro fertilization (IVF). She then failed to achieve pregnancy
following IVF and intrauterine transfer of 3 embryos. In preparation for
transfer of her remaining, frozen embryos, a mock cycle was performed
with estradiol/progesterone stimulation. However, on CD 21, ultrasound
(US) measurement of her endometrium revealed a patchy endometrium with
maximal thickness of only 6.5 mm. Subsequently, the estradiol/progester-
one regimen was repeated with the addition of sildenafil vaginal supposi-
tories. A CD-14 endometrial thickness of 8.9 mm was noted and 3 embryos
were then transferred under US guidance on CD 18. The second patient had
hysteroscopic resection of uterine synechiae. She then failed to achieve
pregnancy during 2 subsequent cycles of clomiphine citrate stimulation,
followed by ovulation and timed intercourse. A CD-8 endometrial thickness
of only 5.0 mm was noted on US. On the third cycle, the vaginal sildenafil
protocol was used without exogenous ovarian stimulation. The sildenafil
was stopped prematurely on CD 8 due to vaginal irritation, swelling and
white discharge. On CD 13, US examination revealed an endometrial
thickness of 6.6 mm, ovulation was induced, and instructions given for
timed intercourse. Both patients had an intrauterine pregnancy with fetal
cardiac activity documented at 5 weeks gestational age. Each currently has
an ongoing pregnancy.

Conclusions: A minority of patients with AS fail to form an adequate
endometrium despite adhesiolysis. Several studies have found that a mini-
mum endometrial thickness of 7–8 mm is necessary to achieve pregnancy.
Both of these patients originally had, by this criterion, inadequate endome-
trial growth during stimulated cycles following surgical repair. Sildenafil
potentates the vasodilatation response to nitric oxide, leading to an increase
in uterine perfusion, a possible mechanism for improved endometrial de-
velopment. Although Sher and Fisch demonstrated this effect in other
uterine disorders, they were unable to do so in a patient with AS. In contrast,
we found greater endometrial thickness and ongoing pregnancy in 2 previ-
ously infertile AS patients treated with sildenafil. We are continuing to
enroll patients with AS in this treatment modality to further determine its
effectiveness.

MALE REPRODUCTION AND UROLOGY

P-431

T/E2 ratio may be a valuable marker for seminiferous tubular function.
J. S. Sandhu, P. N. Schlegel, M. Goldstein. Cornell Institute for Reproduc-
tive Medicine and Dept of Urology, Weill Medical Coll of Cornell Univ,
New York, NY.

Objective: To determine if a difference exists between serum testosterone
to estradiol (T/E2) ratios and serum FSH in men with non-obstructive
azoospermia versus men with obstructive azoospermic men.

Design: A retrospective review of all men presenting to our fertility
center over three years with non-obstructive azoospermia was performed.
Another retrospective review of men with obstructive azoospermia, those
with proven fertility and who underwent a previous vasectomy, was also
performed. These two cohorts were then compared.

Materials/Methods: The serum testosterone, serum estradiol, T/E2 and
FSH of 83 men with non-obstructive azoospermia and 79 men with ob-
structive azoospermia were studied. Standard Student’s t-test were used to
analyze differences between the two groups. Linear regression was used to
determine if there was a correlation between FSH and T/E2.

Results: The serum testosterone (371 v. 466 ng/L, p� 0.01) is lower and
serum estradiol is higher (44 v. 42 ng/L, NS) in men with non-obstructive
azoospermia. The T/E2 (9.7 v. 12.5 [� 10�1], p � 0.01) is significantly
lower in men with non-obstructive azoospermia and FSH (21.9 v. 7.2 IU/L,
p � 0.01) is significantly higher in men with non-obstructive azoospermia.
Furthermore, a poor correlation exists between FSH and T/E2 (r2� 0.035).

Conclusions: T/E2 is significantly lower in men with non-obstructive
azoospermia compared to men with obstructive azoospermia. T/E2 ratio
may be a valuable independent marker for seminiferous tubular function.
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Supported by: Cornell Institute of Reproductive Medicine and the De-
partment of Urology at Weill Medical College of Cornell University.

P-432

Varicocele causes progressive and time dependent impairment of sper-
matogenesis. D. A. Paduch, J. Niedzielski, E. Fuchs. Div of Urology,
Oregon Health Science Univ, Portland, OR; Dept of Pediatric Surg, Lodz
Univ Sch of Medicine, Lodz, Poland.

Objective: We compared the results of semen analysis before and after
surgery in young men with newly diagnosed varicocele and adult men with
varicocele and infertility to test the hypothesis of progressive and time
dependent impairment of spermatogenesis associated with varicocele.

Design: This was cross-sectional study.
Materials/Methods: Semen analysis and ultrasound results were obtained

in 112 young men (average age—17.6 years) with newly diagnosed vari-
cocele found on varicocele screening physical exam. The 7.5 MHz, 10 cm
long linear probe was used to measure testicular size, and pampiniform
plexus vein diameter. Semen analysis were obtained from a different group
of 100 adult men (average age—30.5 years) with varicocele diagnosed
during evaluation for infertility. The semen analysis was repeated 6–12
months after surgical repair of varicocele. The 1992 revision of WHO
manual of semen analysis served as reference for semen analysis. Multi-
variate regression was used to analyze the hypothesis of time-dependent
testicular atrophy based on cross-sectional and paired measurements of
testicular volume.

Results: Left testicular atrophy (decrease in volume) and hence impaired
spermatogenesis was time and grade dependent (p�0.0001). The average
age was 17.6 years in young males group (YM) and 30.5 in adult group.
Semen analysis revealed statistically significant (SS) lower density (27
mil/cc v. 50 mil/cc) and motility (39% v. 54%) in adult group as compared
to YM with varicocele. There was no difference in percentage of abnormal
morphological forms between groups. Varicocele repair in YM group re-
sulted in catch-up growth of testicular volume and an increase in sperm
motility (54% preop to 64% postop), no SS difference was found in density
and distribution of abnormal morphological forms before and after surgery
in YM group. In the adult men group there was a similar pattern of
improvement of semen analysis result. No difference was found in sperm
density, but there was SS improvement in sperm motility (37% preop and
45% postop) an sperm morphology (36% preop and 47% postop). The
improvement in semen analysis result was better in younger males.

Conclusions: Based on the cross-sectional and longitudinal analysis of
testicular volume we showed that varicocele causes a progressive and time
dependent testicular function impairment. In men with varicocele, sperm
motility, density and morphology deteriorates with time. We thus conclude
that varicocele cause progressive and time dependent impairment of sper-
matogenesis. Repair of varicocele in young men at the time of presentation
may prevent future fertility problems.

P-433

Correlation of testis biopsy histology and fine needle aspiration map-
ping in nonobstructive azoospermia: The Buenos Aires experience.
M. I. Cohen, M. Belloti, O. Massa, J. Vazquez, M. Sandoval, M. Lerner.
Hosp de Clinicas-Jose de San Martin, Buenos Aires, Argentina; Hosp de
Clinicas, Buenos Aires, Argentina.

Objective: To correlate the sperm finding from testicular biopsy to testis
Fine needle aspiration (FNA) mapping in infertile men with nonobstructive
azospermia (NOA).

Design: Retrospective study of infertile men with NOA.
Materials/Methods: Testis FNA mapping was performed concurrently

with open “ window” testis biopsies under local anesthesia in 17 men with
NOA over one year period at Hospital de Clinicas Jose de San Martin
University Hospital.

Results: A total of 17 patients were studied by biopsy and FNA. A mean
number of 9 FNA sites and 1.0 biopsy per testes. Mature sperm with tails
were detected by FNA in 9 patients (52%) compared to 6 patients (35.2%)
by biopsy histology alone. In addition 1/3 men with a complete late
maturation arrest (n� 3 patients) histologic pattern had successful sperm
retrieval by directed TESE after FNA suggested a focus of mature sperm.

Other histologic patterns encountered include early maturation arrest (n�
2 patients) and pure Sertoli cell only (n� 3 patients). No complications
were encountered in any patient.

Conclusions: Our initial experience confirms the fact that a significant
fraction of men with NOA can have sperm within the testis. In our hands,
FNA mapping appears more sensitive than open testis biopsy in the detec-
tion of mature sperm in these patients.

P-434

Analysis of the outcome of varicocele ligation normospermic men. J.
Branch, A. Ahmed, J. P. Mulhall. Loyola Univ Medical Ctr, Maywood, IL.

Objective: Varicocele ligation surgery (VLS) is a recognized manage-
ment strategy in men with oligospermia and/or asthenospermia. Its role in
the treatment of men with normal sperm concentrations (20 million/ml) is
unknown. Recent work has suggested that varicoceles may impair the
fertilization ability of spermatozoa and that this may be reversed by VLS.
This investigation was undertaken to evaluate the impact of VLS on sperm
concentrations and pregnancy rates in men with normospermia.

Design: Single-center, academic medical center, prospective, non-con-
trolled analysis.

Materials/Methods: Men with documented grade II or III varicoceles (s)
and normospermia were counseled regarding VLS. Surgery was performed
using a microsurgical sub-inguinal approach. The patients were followed
postoperatively with semen analyses commencing at 4 months and repeated
every 2 months until (i) pregnancy was achieved or (ii) the couple pro-
ceeded to assisted reproductive techniques or (iii) the twelfth postoperative
month was reached.

Results: 42 men with a mean age of 32.7� 6.6 years had VLS. Mean
partner age was 30� 4.3 years. Mean follow-up was 8� 3 months. The
varicoceles were unilateral/bilateral in 62%/38% and grade II/III in 60%/
40%. Testicular volume was normal in 67%. The infertility was secondary
in 71% of couples. The mean preoperative FSH level was 5.9� 2. 28% of
couples had previously undergone intra-uterine insemination (IUI). The pre
and postoperative semen data are presented in the table. No statistically
significant difference was noted between pre and postoperative forward
motility or normal morphology rates. However, there was a significant
difference between pre and postoperative sperm concentration (p� 0.01).
At 12 months postoperatively, pregnancy data were available for 36 pa-
tients. 39% had conceived naturally, while 22% had achieved pregnancy
with IUI.

Parameter Preoperative Postoperative p Value

Concentration (106/ml) 64� 54 105� 93 � 0.01
Motility (%) 33 � 21 43� 28 NS
Normal morphology (%) 26� 19 22� 11 NS

Conclusions: These data indicate that a significant percentage of men
with varicoceles and normal sperm concentrations achieve pregnancy with
varicocele ligation surgery. This finding may support the concept that
varicoceles have a deleterious effect on sperm factors that are not measured
on routine semen analysis.

P-435

Multivariate analysis of parameters that predict response to microsur-
gical varicocele repair. S. Cayan, A. Kadioglu, F. Erdemir, I. Nane, S.
Tellaloglu. Univ of Mersin, Sch of Medicine, Tarsus, Turkey; Univ of
Istanbul, Istanbul Faculty of Medicine, Istanbul, Turkey.

Objective: It is still relatively unclear why some men do not respond to
varicocele repair while others have significant improvement in sperm pa-
rameters, and achieve spontaneous pregnancies with their partners. We
assessed several clinical parameters to determine their power to predict
response to varicocelectomy.

Design: Retrospective analysis of a consecutive series of patients with
varicocele.

Materials/Methods: The study included 432 primarily infertile men with
clinical palpable varicoceles who underwent microsurgical either subingui-
nal or inguinal varicocelectomy. Preoperative clinical findings, hormones
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and semen parameters including Kruger strict morphology were obtained in
all patients. A positive response to varicocele repair was defined as a 50%
increase in total motile sperm counts (TMC) (volume� sperm concentra-
tion � motile fraction) in the ejaculate. Spontaneous pregnancy was also
assessed. Multivariate analysis and paired t test were used for comparison of
clinical parameters to determine their predictive potential.

Results: A seminal response to varicocele repair was observed in 214/432
patients (49.5%), and 163/432 couples (37.7%) achieved spontaneous preg-
nancies. The mean TMC increased from 19.1� 1.3 million to 26.7� 1.6
million (p � 0.000), and the mean normal Kruger strict morphology (%)
increased from 3.3� 0.3 to 4.7� 0.3, from preoperatively to postopera-
tively (p � 0.000). In multivariate analysis, the following variables exhib-
ited no significant differences between seminal responders and non-re-
sponders: Patient age (p� 0.145), varicocele laterality (p� 0.264), left
varicocele size (p� 0.477), right varicocele size (p� 0.144), left testis
volume (p� 0.695), right testis volume (0.58), time attempting to conceive
(p � 0.171), and FSH level (p� 0.124) or testosterone level (p� 0.149).
Interestingly, preoperative sperm concentration (p� 0.009), and preoper-
ative TMC (p� 0.000) were significantly lower in the seminal responder
group compared to non-responders. After varicocelectomy, improvement in
Kruger strict morphology was significantly different between the two
groups (p� 0.01). Among 56/432 couples (13%) without seminal response
but who achieved a spontaneous pregnancy, Kruger strict morphology (%)
increased significantly from 3.7� 0.9 to 6.2� 1.3, postoperatively (p�
0.000).

Conclusions: This study suggests that no commonly observed preopera-
tive clinical findings and laboratory parameters predict who will respond to
varicocele repair. However, the presence of low preoperative total motile
sperm count is associated with a higher likelihood of response to varicoce-
lectomy. In addition, an isolated improvement in strict morphology (without
changes in TMC) may be clinically significant in terms of pregnancy
response.

P-436

Kruger morphology predicts outcome of sperm penetration assay: True
or false? M. P. Zahalsky, E. Zoltan, N. E. Medley, S. Goldberg, H. M.
Nagler. Beth Israel Medical Ctr, New York City, NY; Albert Einstein Coll
of Medicine, Bronx, NY.

Objective: To assess the ability of Kruger morphology to predict the
outcome of the Sperm Penetration Assay (SPA).

Design: Sperm Capacitation Index (SCI) and Strict Kruger morphology
have both been proven to correlate with in vitro fertilization rates. Each of
these tests has been utilized to direct patient management. However, the
correlation between these two tests has never been clearly established. We
hypothesized that Kruger Morphology is predictive of SCI outcomes, as
smaller studies have demonstrated this correlation. A retrospective review
using univariate and multivariate analysis, T-tests, and logistic regression
was performed to examine the correlation between all semen parameters and
the results of the Optimized Zona-Free Hamster Egg Sperm Penetration
Assay (O-HESPA).

Materials/Methods: A retrospective review of 115 patients who under-
went semen analysis with Kruger morphology and O-HESPA between
1997–2000 was performed. All semen analyses were performed by one
andrologist, all O-HESPA and SCI studies were performed by the same
reference laboratory. Routine semen analysis included: total sperm count,
motility, viability, and Kruger morphology. The Log of the count and %
viability were used in the analysis. The significance of Kruger morphology
was assessed as a continuous variable and as a discontinuous variable
designated as: very poor (0–4), abnormal (5–13), and normal (�14). SCI
was recoded into a dichotomous variable classifying SCI as either a normal
(10) or abnormal (�10). Student’s t-test and logistic regression was per-
formed analyzing Kruger, count, and viability and their relationship to SCI
result.

Results: When univariate analysis was performed there was a statistical
significance between SCI and sperm count (p� 0.001), sperm viability (p�
0.040), and Kruger morphology (p� 0.031). Multivariate analysis found
statistically significant correlations between SCI and sperm count (p�
0.002) and sperm viability (0.051). However, the significance between
Kruger morphology and SCI was lost (p� 0.128). When SCI was analyzed
as a dichotomous variable, 57 patients were identified as having a SCI� 10,
and 58 patients with SCI�10. Logistic regression was performed on the

SCI results, using log count, Kruger morphology quartiles, and log viability.
Log of sperm count was found to be the only variable with statistical
significance with respect to SCI results (p� 0.001).

Conclusions: Although we had hypothesized that Kruger morphology
would be predictive of SCI results, after performing comprehensive statis-
tical analysis, no such correlation was found. T-tests and univariate analysis
shows a significant correlation between sperm count, viability and Kruger
morphology as they relate to SCI. Logistic regression or multivariate
analysis demonstrated that the significance between sperm count and its
relationship with SCI still existed. This study found that Kruger morphology
could not be used in lieu of SCI. Surprisingly, we found that as sperm count
increases the likelihood of a normal SPA increases. This study demonstrates
that Kruger morphology assessment cannot be utilized to predict the results
of or replace SCI in the management of the infertile couple.

Supported by: Male Reproduction Special Funds. Department of Urol-
ogy, Beth Israel Medical Center.

P-437

Cigarette smoking: Penile hemodynamic changes resulting in erectile
dysfunction. S. M. Elhanbly, R. A. Schoor, C. S. Niederberger, M. Elm-
ogy, A. Hegazy, L. S. Ross. Univ of Illinois at Chicago, Chicago, IL;
Mansoura Univ, Mansoura, Egypt.

Objective: Our study aimed to determine the hemodynamic mechanisms
through which cigarette smoking, as an independent risk factor, induces
erectile dysfunction (ED).

Design: Prospective study.
Materials/Methods: We conducted a standard ED evaluation that included

history, physical exam, serum glucose, testosterone, and prolactin levels.
We then excluded ED patients with abnormal androgen profile, and patients
with ED risk factors other than smoking. A total of 79 ED patients entered
the study including 41 current smokers and 38 never smokers. All patients
then underwent extensive evaluation, including nocturnal penile tumescence
(NPT) monitoring using Rigiscan, followed by intracavernosal pharmaco-
testing (ICP) with Trimix, pharmaco-penile duplex ultrasonography
(PPDU), and re-dosing pharmaco-cavernosometry (RPC). Results of the
above tests were compared in the smoker and non-smoker groups. We also
performed receiver operator characteristic curve (ROC) analysis to deter-
mine which diagnostic parameter is most affected by cigarette smoking.

Results: The average age for smokers and non-smokers was 44.3 and 40.2
years respectively (p� 0.08). 17% of smokers and 42% of non-smokers
developed rigid erections in response to ICP. 24% of smokers had normal
NPT testing compared to 45% of non-smokers (p� 0.02). The average peak
systolic velocity (PSV) was 26.8 and 31 cm/sec for smokers and non-
smokers respectively (p� 0.19). On performing RPC, an abnormal main-
tenance flow (MF) of�5 ml/min was detected in 78% of smokers and in
47% of non-smokers (p� 0.005). Using smoking as the outcome, the ROC
area of different diagnostic parameters was as follows: 0.76 for penile base
rigidity, 0.58 for PSV, and 0.71 for MF.

Conclusions: The results of ICP and NPT testing in our smoker and
non-smoker groups indicate that ED in smokers is mainly due to organic
etiology. Also, our ICP results indicate that smoking negatively affects the
response to intracavernosal injections. Based on the PPDU findings, and the
higher incidence of abnormal MF in the smoker group and its relatively high
ROC value, we conclude that ED in smokers is mainly due to involvement
of the penile veno-occlusive mechanisms.

P-438

Double blind analysis of semen quality provided for insemination by
seven commercial sperm banks. D. T. Carrell, D. Cartmill. Univ of Utah
Sch of Medicine, Salt Lake City, UT.

Objective: Donor sperm insemination is a commonly performed therapy.
Recent changes in the regulation of tissue banks, and self-imposed improve-
ments, have greatly improved the safety and efficiency of artificial insem-
ination with donor sperm. However, due to the inherent variability of semen
quality and the lack of commonly accepted minimum semen quality guide-
lines, the quality provided for insemination may be variable both between
sperm banks and within a given program. The purpose of this study is to
evaluate the quality of semen provided by seven commercial sperm banks,
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and determine if a baseline minimum quality is present. Secondly, this study
documents the variability of quality from a given provider.

Design: Double blind evaluation of semen samples chosen and requested
from each sperm bank by the study coordinator, based on donor character-
istics and length of cryopreservation.

Materials/Methods: Seventy-four semen samples were evaluated follow-
ing the receipt of at least nine samples from each of seven banks. Samples
were evaluated simultaneously following thawing and coding of each sam-
ple by the coordinator. All coded samples were evaluated by the same
technician. Semen volume and morphology were determined using WHO
criteria. Concentration, strict criteria morphology, and various motility
parameters were evaluated using CASA technology. Samples were differ-
entiated if pre-washed (IUI) or non-washed (ICI), and statistical evaluation
was performed by an independent consulting statistician.

Results: Sperm motility and morphology were increased in IUI samples
compared to ICI samples. The total count was not significantly different
between the two groups (70.2	 15.7 and 84.1	 6.8, respectively). Overall,
semen quality was most variable for percent progressive motility (0–62%)
and total progressively motile sperm counts (0–145 million). The mean
progressively motile sperm counts for individual sperm banks varied from
4.3 	 8.6 (Bank #7, ICI) to 46.2	 38.1 (Bank #4, IUI). Significant
differences existed in the mean values of each sperm bank (0.0001� p �
0.05).

Conclusions: These data indicate that significant differences are present
in the quality of samples provided for insemination, both within a given
bank and compared between to banks. Interestingly, variability was a
common problem within all sperm banks. Improvements are needed in
determining the minimum quality needed to provided a reasonable proba-
bility of pregnancy, and in internal sperm bank quality control procedures.

Supported by: Generous donation of semen samples by Idant Laborato-
ries; Xytec Corp.; Fairfax Cryobank, a Division of the Genetics and IVF
Institute; University of Utah Andrology Laboratory; University of Illinois at
Chicago; Northwest Andrology and Cryobank Inc; and Pacific Reproduc-
tive Services. These cryobanks are listed in random order.

P-439

The influence of ligation of internal spermatic artery (ISA) during
varicocelectomy on testicular function and semen quality. N. Kanakas,
N. Sofikitis, N. Kalinderis, Y. Mio, M. Melekos, I. Miyagawa. Euromedica
Surg Ctr, Athens, Greece; Tottori Univ, Urology, Yonago, Japan; Mio
Fertility Clin, Yonago, Japan; Univ of Thessalia, Urology, Larisa, Greece.

Objective: Ligation of the ISA is not rarely performed (J Urol 149:1357)
during varicocelectomy procedures. However, there is much controversy on
the effects of ligation of the ISA (during varicocelectomy) on testicular
function post-varicocelectomy. We evaluated the influence of left ISA
ligation during varicocelectomy on testicular function, sperm quality, and
sperm fertilizing potential.

Design: Testicular function and semen quality were compared post-
varicocelectomy between a group of infertile men with left varicocele who
underwent retroperitoneal ligation of the left testicular veins (group A; n�
15) and a group of infertile men with left varicocele who were treated with
retroperitoneal ligation of the left testicular veins plus ligation of the left
ISA (group B; n� 14).

Materials/Methods: Twelve to 16 months postoperatively, sperm concen-
tration (SC), percentage of motile spermatozoa (%MS), percentage of
morphologically normal spermatozoa (%MNS), and sperm total acrosin
activity (TAA) were evaluated in groups A and B. Preoperatively there were
no significant differences (P 0.05; Student’s t-test or Wilcoxon’s test or
Chi-square test) in mean age, SC, %MS, and %MNS between groups A and
B.

Results: Twelve to 16 months postoperatively, SC, %MS, %MNS, and
sperm TAA were significantly larger in group A than in group B (P� 0.05).
Pregnancies were achieved in 6 men of group A and 2 men of group B.
Within each group A or B mean values of SC, %MS, and %MNS were
significantly larger postoperatively than preoperatively (P� 0.05). In 14
men of group A and 9 men of group B postoperative individual values of
SC, %MS, and %MNS were larger than the respective preoperative values.
However, in 5 men of group B, SC and %MS decreased postoperatively.
The latter 5 men (group C) underwent intratesticular administration of
vascular endothelial growth factor (VEGF) for two to four months. At the

end of the VEGF-treatment, SC and %MS improved in 4 men from group
C.

Conclusions: Ligation of ISA during varicocelectomy has detrimental
effects on the recovery of testicular spermatogenic function, semen quality,
and sperm fertilizing potential postoperatively. The consequences of liga-
tion of the ISA may be particularly detrimental in the subpopulation of men
with insufficient collateral arterial blood supply via the external spermatic
artery and vasal artery. In the latter men intratesticular administration of
angiogenetic factors may have a role in improving testicular spermatogenic
function.

P-440

Human testicular mast cells and fibrosis in infertile men. S. Cayan, D.
Dusmez, M. Bozlu, S. Gorur, E. Ulusoy, E. Akbay. Univ of Mersin, Sch of
Medicine, Tarsus, Turkey; Univ of Mersin, Sch of Medicine, Mersin,
Turkey.

Objective: Testicular dysfunction may correlate with significant increased
number of testicular mast cells. Mast cells can activate fibroblasts and
promote collagen synthesis. The aim of the study was to examine the total
number of mast cells containing tryptase, and their location in the testis, and
also investigate the relationship between mast cells and different stages of
parenchymal and tubular fibrosis.

Design: Retrospective study of infertile patients who underwent testicular
biopsies.

Materials/Methods: This study was based on 33 infertile men who pre-
sented or referred for infertility evaluation and treatment due to male factor.
Preoperative clinical findings, hormones and semen parameters were ob-
tained in all patients. All patients underwent testicular biopsy and cytology.
At the time of biopsy, 16 patients were azoospermic, and 17 patients were
oligospermic in various degrees. Testicular biopsies included normal sper-
matogenesis in 10 patients, defective hypospermatogenesis in 23 patients
(hypospermatogenesis in 11, maturation arrest at the spermatocyte or sper-
matid level in 8, germ cell aplasia in 3, and atrophy and complete tubular
hyalinisation in one). Total, interstitial and peritubular mast cells were
examined using antihuman tryptase immunohistochemically. The fibrosis
stage was evaluated with the use of two immunohistochemical antibodies:
vimentin and alpha-smooth muscle actin. The ratio of tubules with sclerosis
to total tubules and mast cell index per seminiferous tubule were also
calculated. Fexofenadine, a mast cell blocker was administered orally 180
mg/day in 15 patients of this study group. The effect of fexofenadine on
semen quality has been evaluated after the therapy.

Results: The mean age of the patients was 33.5� 7.6 years (range 22 to
51). Most mast cells in the specimens with normal and defective spermat-
ogenesis were localized mainly in the interstitium of testis. The number of
total mast cells was statistically significantly higher in the cases with
defective spermatogenesis than normal spermatogenesis (p� 0.05). Both in
the cases with defective and normal spermatogenesis, interstitial mast cells
were higher than peritubular mast cell counts (p� 0.01). Total, peritubular
and interstitial mast cell counts were not statistically significantly different
from each other in the cases grouped according to the immunostaining
results with vimentin and alpha-smooth muscle actin. Total and interstitial
mast cells were significantly higher in the cases with sclerosing seminifer-
ous tubules than in the cases with no sclerosis (p� 0.05).

Conclusions: Since mast cells have become evident in the testicular
biopsies when the last stage (tubular hyalinisation and sclerosis) takes place,
the mast cells and the mast cell product tryptase could be involved in the
etiology of these changes. Therefore, mast cell blockers may have a role in
the treatment of infertile patients with significant increased number of mast
cells in the testicular biopsies.

P-441

Sperm velocity, strict morphology and the hypo-osmotic swelling test as
predictors of the sperm fertilization potential: experience from the IVF
model. H. Sallam, A. A. Agameya, A. Sallam, A. Rahman, F. Ezzeldin.
Alexandria Univ, Alexandria, Egypt; Alexandria Fertility Ctr, Alexandria,
Egypt.

Objective: The aim of this work was to evaluate the sperm velocity
characteristics, the sperm morphology assessment determined by strict
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criteria and the hypo-osmotic swelling (HOS) test as predictors of sperm
fertilization potential.

Design: A comparison of 3 parameters to determine which of them is a
better predictor of the fertilization potential of a given semen sample in the
IVF model, namely the sperm velocity characteristics determined by com-
puterised semen analysis, strict sperm morphology and the HOS test.

Materials/Methods: Data from 58 couples attending the assisted concep-
tion unit for conventional in-vitro fertilization (IVF) treatment were ana-
lyzed. Simple linear regression and multiple stepwise regression analysis
were performed taking the fertilization rate as the dependent variable and
the following as independent variables: (1) female partner’s age, (2) number
of human menopausal gonadotropin (hMG) ampoules, (3) sperm count, (4)
grade A motility, (5) grade B motility, (6) grade C motility, (7) grade A	
B motility, (8) mean sperm velocity, (9) linear velocity, (10) linearity index,
(11) strict morphology and (12) the HOS test. The results were used to
calculate the cut-off levels for the statistically significant predictors of
fertilization.

Results: Only the mean sperm velocity and the strict sperm morphology
assessment showed significant correlation with the fertilization rate. The
cut-off values were a mean sperm velocity of 16 mm/sec and a strict sperm
morphology of 10%. A minimum sperm velocity of 13 mm/sec and a
minimum strict sperm morphology of 2% were necessary to achieve fertil-
ization in 50% of the oocytes. The results of the HOS test did not correlate
with the fertilization rate.

Conclusions: Sperm velocity and strict sperm morphology evaluation are
good predictors of fertilization potential. The HOS test is not a good
predictor of fertilization potential.

Supported by: Alexandria Fertility Centre.

P-442

Sperm motion kinetics: A new perspective in evaluating infertility. P.
Ranganathan, L. Moyett, D. R. Nelson, A. Agarwal. The Cleveland Clinic
Foundation, Cleveland, OH.

Objective: Semen analysis is an indispensable tool in evaluating and
treating infertility. Computer assisted semen analysis (CASA) is used fre-
quently in most andrology laboratories. In addition to sperm concentration
and motility, CASA provides information on sperm motion kinetics. Clini-
cians and urologists under utilize the motion kinetic values to evaluate and
treat male infertility. This is due to the lack of standard cut-off values and
reference ranges for motion kinetic parameters. We examined the sperm
motion kinetics in patients evaluated for semen analysis to determine the 1)
variations and trends in motion kinetics in patients, 2) compare their values
to a group of healthy donors, and 3) establish cut-off values and reference
ranges for these parameters.

Design: Review of motion kinetic parameters in 507 patients and 16
donors (61 readings) who had their semen analyzed at our laboratory during
2000.

Materials/Methods: Semen analysis was done on a CASA (Hamilton-
Thorne Research, Beverly, MA; IVOS-version 10.9i). Results of sperm
concentration and motility obtained by CASA were manually verified.
Sperm motion characteristics: motility, curvilinear velocity (VCL), average
path velocity (VAP), straight line velocity (VSL), linearity (LIN), and
amplitude of lateral head movement (ALH) were analyzed and compared
within patient groups [normal (n� 82), and abnormal semen parameters
(n � 425)] and to donors (n� 16).

Results: Patients with abnormal semen parameters had significantly lower
motion kinetics compared to patients with normal semen parameters (P�
0.0001). Sperm motion kinetic cutoffs values of VCL� 32.6, VSL� 18.6,
VAP � 23.5, LIN � 45, were arrived at using the tenth percentile values
from donors. No cutoff to discriminate for ALH was found. When these
cutoff values were applied to patient and donor groups (excluding ALH),
13.6% of donors and 65.4% of patients fell below cut off values for at least
one of the four parameters. Even among oligoteratospermic patients (50%
motility), 51% were below at least one of the four cutoffs, and over 40%
were below the VCL, VSL, and VAP cutoffs.

Comparison of sperm motion kinetic values [median and interquartile (25%,
75%)] between donors and patients.

Variables
Donors

(n � 16)

Patients—Normal
semen parameters

(n � 82)
P

Value

Patients—Abnormal
semen parameters

(n � 425)
P

Value

Motility 82 (70, 88) 73 (63, 83) 0.007 45 (27, 65) 0.0001
VCL 48 (41, 56) 46.5 (37, 56) 0.36 40 (30, 50) 0.0001
VSL 29 (24, 36) 27 (21, 32) 0.047 21 (15.4, 29) �0.0001
VAP 35 (29, 41) 33 (26, 39) 0.15 27 (19, 34) �0.0001
LIN 56 (51, 59) 53 (48, 58) 0.02 51 (46, 56) �0.0001
ALH 4 (4, 5) 4 (4, 5) 0.9 4 (4, 5) 0.30

VCL: curvilinear velocity (�m/s), VSL: straight-line velocity (�m/s), VAP:
average path velocity (�m/s), LIN: linearity (%), ALH: amplitude of lateral
head displacement (�m).

Conclusions: Significant differences were seen between patient and donor
groups for all motion kinetic parameters except ALH. These cutoffs as
estimated from donors adds precision to the routine semen analysis and can
be a reliable predictor of fertility. Low values of VCL and LIN in patients
with normal semen parameters (WHO reference range) in our study may be
one of the reasons affecting their fertility. Sperm motion kinetic parameters
obtained by CASA provide important information not given by routine
semen analysis which may assist in an accurate evaluation of fertility.

Supported by: A grant from the Cleveland Clinic Foundation.

P-443

Gonadotropin releasing hormone (GnRH) stimulation test may predict
pregnancy outcome after microsurgical varicocelectomy. M. A. Fischer,
K. Khamel, K. Jarvi, A. Zini. Div of Urology, Mount Sinai Hosp, Toronto,
ON, Canada.

Objective: Varicocoelectomy can improve sperm quality in up to 80% of
treated patients. Unfortunately, there are no reliable factors that are predic-
tive of successful variocoelectomy. This study is to examine the potential
predictive value of a GnRH stimulation test in infertile men undergoing
microsurgical varicocelectomy.

Design: Retrospective chart review.
Materials/Methods: The records of 49 infertile couples in which the man

underwent microsurgical varicocelectomy between September 1998 and
June 2000 were evaluated retrospectively. All of these men underwent a
GnRH stimulation test before their surgery. Data on semen parameters,
pregnancy rates and FSH response to GnRH stimulation were recorded.

Results: Post-operative sperm concentration increased significantly com-
pared to pre-varicocelectomy (18.6� 6.8 vs. 26.1� 26.0� 106 per mL,
P � .05). Overall, 37% (18/49) of the couples achieved a spontaneous
pregnancy at a mean of 16 months follow-up (range 12–20 months). In our
study population, the median FSH rise at 120 minutes following GnRH
administration was 1.5� baseline (range 1.1 to 5.0�). We observed a higher
pregnancy rate in couples in which the man’s FSH response to GnRH
stimulation was greater than 1.5� compared to those in whom the FSH
response was less than 1.5� (45 vs. 9%, respectively, P� 0.08).

Conclusions: Our data suggest that in couples in which the man under-
goes varicocelectomy for treatment of varicocele, the FSH response to
GnRH stimulation may be predictive of unassisted pregnancy outcome in
this population. Additional studies are needed to validate these initial
results.

Supported by: Kidney Foundation of Canada/Fondation Canadienne Du
Rein, Medical Research Council of Canada.

P-444

Expression of aryl hydrocarbon receptor (AHR) and aryl hydrocarbon
receptor nuclear translocator (ARNT) messenger ribonucleic acid in
human spermatozoa. O. A. Khorram, M. Garthwaite, T. Golos, J. Jones.
Harbor-UCLA Medical Ctr, Torrance, CA; Univ of Wisconsin, Madison,
WI.

Objective: Several studies have reported a decline in sperm quality
worldwide. This has been attributed to exposure to toxins such as dioxin in
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the environment. In utero exposure of mice to dioxin has been shown to
reduce epididymal sperm numbers, and most recently Mexican workers in
a rubber factory exposed to hydrocarbons were found to have damaged
spermatogenesis, resulting in increased rate of abnormalities in sperm
concentration, motility and morphology. The question raised is if these
effects of hydrocarbons are mediated via the dioxin receptor (AHR) and
ARNT, a transcription factor which dimerizes with AHR. We hypothesized
that human sperm expresses AHR/ARNT and that variations in the levels of
these transcription factors in sperm predisposes some men to greater risk of
spermatogenic abnormalities as a result of exposure to hydrocarbons.

Design: Case-controlled cohort study examining the expression of AHR/
ARNT in human sperm.

Materials/Methods: Semen from 28 men was subjected to semen analysis
using a CASA system. Morphology was determined manually. Based on the
semen analysis, specimens were grouped into a control (normal parameters)
and abnormal group (defect in at least one parameter in the semen analysis).
Nine patients were included in the control group, five of whom were sperm
donors. Nineteen subjects had abnormal semen analysis of varying degree.
Total RNA was extracted from sperm and subjected to RT-PCR for AHR
and ARNT. The internal control used was G3PDH.

Results: There was abundant expression of mRNA for both transcription
factors in human sperm. There were no differences in the expression of
AHR/ARNT in subjects with normal and abnormal semen, and no correla-
tions were found between mRNA levels and sperm concentration, morphol-
ogy, motility or age of the patients. There was a trend for greater expression
of AHR mRNA in the control group compared to subjects with severe
oligospermia. There was a significant correlation between AHR and ARNT
mRNA levels in human sperm.

Conclusions: These results show for the first time that the dioxin receptor
(AHR) and ARNT are expressed in abundance in human sperm. The levels
of AHR/ARNT transcripts do not correlate with sperm characteristics, and
suggest that environmental toxins alter spermatogenesis through mecha-
nisms not involving AHR/ARNT.

P-445

Environmental lead (Pb2	) exposures modulate testicular RNA ex-
pression. S. H. Benoff, I. R. Hurley, B. Napolitano, C. Millan, G. M.
Centola. North Shore-Long Island Jewish Research Institute, Manhasset,
NY; Bryn Mawr Hosp, Bryn Mawr, PA.

Objective: Seminal plasma (SP) Pb2	 levels of artificial insemination
(AI) donors (n� 16) and unselected (US) semen donors (n� 22) varied
widely (10 to �1500 �g/L). SP Pb2	 levels �430 �g/L correlated with
decreased AI fecundity rates and decreased pregnancy by coitus (Spearman
rank correlations [SC], respectively, r� �0.6, P� 0.0001 and r� �0.6,
P� 0.002), without effect on sperm count (SC, respectively, r� �0.05 and
r � 0.2, NS). Increasing SP Pb2	 decreased fertilizing potential by stim-
ulating “spontaneous” acrosome loss (SAR) (SC, respectively, r� 0.7, P�
0.002 and r� 0.5, P � 0.01) and inhibiting progesterone (P)-induced
acrosome reactions (PAR) (SC, respectively, r� �0.5, P� 0.01 and r�
�0.7, P � 0.003). Studies of infertility patients had indicated that a
voltage-gated potassium channel (VGKC) related to KCNA3 (Accession
No. L23499) modulates SAR and PAR, and that Pb2	 enters human sperm
via VGKC. In AI and US, SP Pb2	 between 430 and 800�g/L was
associated with sperm head expression of variant VGKCs resistant to
charybdotoxin (CBTx), a potent inhibitor of delayed rectifier VGKC. SP
Pb2	 �800 �g/L were associated with loss of sperm VGKC expression.
Now we evaluate the relationship over time between SP Pb2	 levels and
VGKC isoform expression by human sperm.

Design: Longitudinal analysis of sperm VGKC isoform expression of a
subset of AI (n� 14) and US (n� 11) semen donors not occupationally
exposed to Pb2	, and previously analyzed for SP Pb2	. Findings corre-
lated with fecundity in 341 AI cycles (positive pregnancy test following
insemination with donor semen).

Materials/Methods: Under an IRB-approved protocol, each subject pro-
vided 3–10 semen specimens during October 1998–June 2000. Motile
sperm from each sample were divided into two parts. Residual RNA
extracted by SDS/citric acid and alcohol precipitation from one part was
template for RT-PCR reactions with primers amplifying the region encoding
the VGKC ion-conducting pore; PCR products were sequenced and aligned
with KCNA3 using PC/Gene release 7.1. The other part was capacitated
(Ham’s F-10	 30 mg/mL delipidated HSA at 37°C/5%CO2 for 16–20

hours) and assayed for acrosome loss increase by 1�g/mL P � 50 nM
CBTx.

Results: During the study, SP Pb2	 in 4 AI men dropped from 430–800
�g/L to 430�g/L (t-test, P� 0.05). This was accompanied by conversion of
VGKC isoform expression from CBTx-resistant to CBTx-sensitive (by
pharmacology and by RT-PCR), by an increase in PAR (from 28.3	 3.2%
to 41.3	 2.3%; Signed rank test, P� 0.02) and by an upward trend in cycle
fecundity rates (from�10% to �50%). Subsequently, SP Pb2	 of 1 AI
man reverted back to�430 �g/L with concordant conversion to CBTx-
resistant VGKC isoform expression. Three US donors converted from SP
Pb2	 �800�g/L to 430�g/L, and changed from no expression of VGKC
(by RT-PCR and by absence of PAR) to expression of CBTx-sensitive
VGKC (by acquisition of PAR, by pharmacology and by RT-PCR). The
cause of the variation in SP Pb2	 is currently unknown.

Conclusions: In somatic cells, Pb2	 induces epigenetic changes in gene
expression, modulating transcription factors or expression of heavy metal
response element genes, or altering pre-mRNA splicing patterns. As mul-
tiple VGKC isoforms are primarily transcribed from different genes, and as
ejaculated sperm are transcriptionally silent, these data suggest that elevated
Pb2	 drives changes in human testis transcription that lead to infertility.

Supported by: NIH Grant No. ES 06100 to S.B.

P-446

The use of cDNA microarrays to identify novel genes required for
human male germ cell development. X. Ares, P. J. Turek. R. A. Reijo
Pera, Univ of CA, San Francisco, San Francisco, CA.

Objective: In other organisms, it is clear that at least 200–500 specific
genes are required to make a sperm. In humans, only a handful of loci and
genes have been identified. Knowledge of genes responsible for germ cell
allocation, maintenance, proliferation, and meiosis would likely further
explain many cases of idiopathic infertility. We propose to identify novel
genes important for spermatogenesis by means of cDNA microarray tech-
nology

Design: Construction of a cDNA microarray with over-expressed or
uniquely expressed genes from subtractive hybridization fetal and adult
testis tissue.

Materials/Methods: A library of unique or over-expressed testis genes
was generated by subtractive hybridization experiments in which adult
human Sertoli cell-only testis tissue was subtracted from pre-meiotic human
fetal testis. In this way, common transcripts between the 2 samples were
removed, and enriched for germ cell-specific genes. Subsequently, we
created a cDNA microarray using 3000 clones from the subtracted library.
This cDNA microarray was hybridized with various human tissues to
identify transcripts that are unique or over-expressed in the human fetal or
adult testis.

Results: With several hybridizations completed, 85 clones have been
identified that appear relevant to testis biology or development. Among
these, 6 clones appear unique to the testis, and also represent genes that have
not been previously characterized or identified. In addition, with this ap-
proach, we have also identified a novel gene that encodes a protein with
significant homology to Drosophila male-specific lethal (MSL) genes. Mu-
tations of members of this gene family result in sex-specific death of male
embryos.

Conclusions: Genetic analysis involving subtractive hybridization and
cDNA microarrays are important technologies that may allow for the
identification and characterization of many new genes that control germ cell
development and possibly fertility.

Supported by: UC Clinical Lab Collaboration Grant (RRP, PJT).

REPRODUCTIVE BIOLOGY

P-447

Cell cycle checkpoint proteins Bub1 and Mad2 localize to kinetochores
during meiosis in mouse oocytes. A. Blaszczyk, C. Brockmann, J. Grifo,
L. Krey. New York Univ Sch of Medicine Program for IVF, Reproductive
Surg, and Infertility, New York, NY.

Objective: Bub and Mad, cell cycle checkpoint proteins found on kinet-
ochores of chromosomes, ensure that each daughter cell contains the proper
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compliment of DNA once the chromosomes have aligned on the metaphase
plate. Alignment of chromosomes is monitored by kinetochore attachment
to spindle microtubules, tension that is produced by bipolar attachments and
by kinetochore checkpoint proteins. If there are lagging chromosomes,
proteins residing on the kinetochore relay a signal to delay anaphase. If
these proteins are absent chromosome segregation is flawed leading to cell
cycle arrest, cell death, or aneuploidy. Due to a high incidence of aneuploidy
in oocytes of aging women we have focused on checkpoint proteins and
their function if any in oocyte maturation. Abnormal chromosome segre-
gation may result from an abnormal or absent checkpoint mechanism. Bub1
and Mad2 proteins have been described in many cell types. Recent studies
have reported that Bub1 and Mad2 mRNA is present in human oocytes and
that Mad2 is found on kinetochores at Metaphase II in mouse eggs. Iden-
tifying these potential checkpoint proteins in mammalian oocytes is the first
step in studying whether they function in meiosis.

Design: Using Western blot analysis and immunofluorescence micros-
copy we provide the first report that Bub1 and Mad2 proteins are present
throughout mouse oocyte maturation.

Materials/Methods: CB6f1 mice were treated with PMSG� hCG and
sacrificed 45-60 h later to harvest oocytes at germinal vesicle, metaphase I
and metaphase II (GV, MI, MII respectively) either by follicular or ampullar
puncture. Cumulus cells were removed by pipetting and zonae were re-
moved using acid tyrode’s solution. Oocytes were fixed and stained intact,
spun onto slides using a Shandon cytospin and stained, or frozen in SDS
sample buffer for Western blot analysis. The primary antibodies for both
procedures were affinity purified rabbit anti-hMad2 and Bub1. Stained
specimens were visualized by epifluorescence microscopy. Western analy-
sis utilized the ECL detection system.

Results: In pre-antral stage oocytes, Bub1 and Mad2 localize immediately
outside the GV membrane. After GV breakdown Bub1 and Mad2 migrate to
the kinetochores of the congressing chromosomes as they begin to align on
the metaphase plate. As in somatic cells, Bub1 and Mad2 staining disap-
pears from kinetochores after chromosome segregation and localizes to the
midzone and spindle poles at telophase. Western blot analyses confirm the
presence of Bub1 and Mad2 at GV, MI and MII stages of oocyte maturation,
as well as the presence of Bub3 and Mad1 protein in murine oocytes. The
figure illustrates Bub1 localization to kinetochores at pro-metaphase.

Conclusions: Our findings confirm that Bub1 and Mad2, key cell cycle
regulators of mitosis, are not only present in oocytes during meiosis but also
localize to the kinetochores of chromosomes in a temporal pattern. This
suggests that Bub1 and Mad2 play a role in establishing a checkpoint in
meiosis.

P-448

Glycogen synthase kinase-3 during mouse oocyte development and
maturation. G. D. Smith, X. Liu, L. Subramanian. Departments of Ob-
stetrics and Gynecology, Physiology, and Urology; Reproductive Science
Program Univ of Michigan, Ann Arbor, MI.

Objective: Protein kinases and phosphatases control oocyte development
and maturation. Glycogen synthase kinase-3 (GSK-3) can regulate protein
phosphatase-1 activity, influence somatic and neuronal cell microtubule
polymerization, and affect embryonic axis formation. However, identifica-
tion, characterization and function of GSK-3 during mammalian oogenesis
have not been reported. This study examined GSK-3 expression, intracel-
lular trafficking, and functional importance during oocyte growth and re-
sumption of meiosis.

Design: Experimental investigation of GSK-3 mRNA and protein expres-
sion during mouse oocyte development. In vitro maturation studies focused
on functional importance of oocyte GSK-3 using the GSK-3 inhibitor LiCl.

Materials/Methods: Ovaries and brains were collected from prepubertal

and adult pregnant serum gonadotropin (PMSG)-stimulated mice. Germinal
vesicle-intact (GVI) oocytes were isolated from PMSG-stimulated antral
follicles. Oocytes and brains were used for mRNA isolation, reverse tran-
scription with oligo-dT and gene-specific primers, and PCR with GSK-3�-
or GSK-3�- specific primers. Amplified products were cycle-sequenced.
Oocyte and brain proteins were separated by SDS-PAGE, and Western blot
analysis for GSK-3 was performed. Intracellular location of GSK-3 was
investigated with immunohistochemistry. Germinal vesicle-intact oocytes
were treated in control media (HTF, n� 57), molarity controlled media
(HTF 	 KCl-5 mM, n � 51; �10 mM, n � 48; �20 mM, n � 55), or
GSK-3 inhibition media (HTF	 LiCl-5 mM, n � 45; �10 mM, n� 49;
�20 mM, n� 64). Oocytes were assessed 16 h after treatment induction for
viability, germinal vesicle breakdown (GVBD), and metaphase II (MII)
development. Metaphase II oocytes were fixed, stained with propidium
iodide, and chromatin was evaluated with confocal microscopy.

Results: Reverse transcription-PCR revealed no GSK-3�, yet the pres-
ence of GSK-3� mRNA in mouse oocytes. Amplified GSK-3� displayed
97% nucleotide sequence similarity to rat brain GSK-3� cDNA. Paradox-
ically, oocytes contain GSK-3� but not GSK-3� protein, indicating that
transcript for GSK-3� is silenced while GSK-3� transcript is translated and
degraded. During oogenesis GSK-3 is present only in the cytoplasm and
displays a pronounced peri-oolemma location in oocytes contained in adult
ovaries. Inhibition of GSK-3 with LiCl had no effect on oocyte viability,
GVDB or development to MII. However, oocytes treated with 20 mM LiCl,
while morphologically normal, showed severe chromatin segregation/con-
densation aberrations.

Conclusions: While oocyte GSK-3 transcriptional and translational reg-
ulation is complex this cytoplasmic protein appears to be important in
regulating chromatin segregation and/or condensation. This influence of
GSK-3 on oocyte development may be mediated through phosphorylation
of microtubule associated proteins and thus influence normal spindle as-
sembly.

Supported by: NIH Grant HD35125-01A1 (G.D.S.).

P-449

Sex ratio after day 2, day 3 or blastocyst transfer. A. Mercader, P.
Gamiz, M. de los Santos, J. Remohı´, A. Pellicer, C. Simo´n. Inst Valenciano
de Infertilidad, Valencia, Spain; Dept of Pediatrics, Obstetrics and Gyne-
cology, Univ of Valencia, Valencia, Spain.

Objective: To analyze the sex ratio of children born after different
embryo transfer timing (day 2, 3 or 6).

Design: A retrospective study of the results obtained concerning the sex
of children born from different embryo transfer days.

Materials/Methods: A total of 772 children who were born in our IVF
program at Instituto Valenciano de Infertilidad from 1999 to May 2000 were
included in this study. For day 2 transfer, embryos were cultured in IVF or
G1.2. For day 3 transfer, embryos were grown in G1.2. For blastocyst
transfer at day 6, embryos were co-cultured individually on human endo-
metrial epithelial cells (EEC) from day 2 until day 6. EEC were isolated
from human secretory endometrium and cultured in DMEM: MCDB-105
with 10% FBS until confluence. In the first 24 hours, embryos were grown
in IVF: CCM (1:1) and afterwards with CCM until the transfer day.

Results: A total of 484 babies were born from day 2 embryo transfer (n�
278 patients), 163 children were born from day 3 embryo transfer (n� 119
patients) and 125 babies were born (n� 87 patients) from our EEC-
coculture program (blastocyst transfer). The results of sex distribution are
presented in the table.

Sex ratio after day 2, day 3 or blastocyst transfer.

Female
n (%)

Male
n (%)

Total
n

Day 2 embryo transfer 228 (47, 1)*,� 256 (52, 8) 484
Day 3 embryo transfer 93 (57, 0)°,� 70 (43, 0) 163
Blastocyst transfer 44 (35, 2)*,° 81 (64, 8) 125

* p � 0.011; ° p� 0.0001;� p � 0.018. Data was analyzed by Fisher’s test.

Conclusions: The sex ratio of male and female babies is different de-
pending on the elected day of transfer. The number of male babies born after
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blastocyst transfer is significantly higher (p� 0.05) compared to babies
born after day 2 or day 3 embryo transfer; whereas more female babies were
born after day-3 transfers (p� 0.05) compared to day 2 and day 6 embryo
transfers. These findings should be considered as a general information
when a specific transfer day is being suggested.

Supported by: Instituto Valenciano de Infertilidad.

P-450

Embryo-derived PAF production is dependent upon mouse genotype,
culture density and media. E. T. Purnell, C. W. Elsner, D. Mitchell-Leef,
D. B. Shapiro, W. E. Roudebush. Reproductive Biology Assoc, Atlanta,
GA.

Objective: Platelet-activating factor [1-O-alkyl-2-acetyl-sn-glycero-3-
phosphocholine; PAF] is a novel signaling phospholipid that has unique
pleiotropic reproductive properties in addition to platelet activation. Em-
bryos produce PAF (ePAF) and this ePAF is required for development.
However, ePAF detection is not uniformly reported. Many factors (e.g.
culture conditions and, or genotype), affect embryo development that may
account for this discrepancy. Study objective was to determine if ePAF
production correlates with genotype, embryo culture density and media.

Design: PAF levels in conditioned embryo culture media (ECM) were
measured and correlated with mouse genotype (outbred and inbred strains),
embryo culture density and media (simple and complex media).

Materials/Methods: Mouse CFW (outbred) and C57Bl/6J (inbred) two-
cell embryos (n� 10, 15, 25, 50 or 100) were cultured for 72 hrs in
modified�-MEM (complex medium) or M16 (simple medium) microdrops
(50�L) under sterile-equilibrated oil in a humidified atmosphere of 5% CO2

in air @ 37°C. Conditioned media were obtained and assayed for ePAF by
[125I]-radioimmunoassay. Data were analyzed by one-way analysis of vari-
ance, Tukey Test and Student’s t-test.

Results: There was a significant difference (P� 0.05) in PAF production
between the two culture media in C57Bl/6J embryos but not in CFW
embryos. There was an apparent biphasic pattern observed with regard to
embryo density and ePAF. Embryos cultured at lower densities (i.e. 10 or
15) had significantly (P� 0.05) more ePAF in the ECM than embryos
cultured at higher densities (i.e. 25, 50, or 100). There was a significant
difference (P� 0.05) between C57Bl/6J and CFW embryos with respect to
culture density, but only in the density-10 embryo group. PAF levels
(pM/embryo) in the ECM samples for each group are presented in the table
below.

Effect of mouse genotype, culture density and media on embryo-derived
PAF production.

Mouse
strain

ECM Culture density (cultured in MEM)

MEM M16 10 15 25 50 100

C57Bl/6J 1.68a,b 1.67b 1.68c,d,e,o 1.78f,g,h 0.61c,f 0.31d,g 0.21e,h
CFW 2.39a 1.50 2.39i,j,k,o 1.89l,m,n 0.87i,l 0.43j,m 0.29k,n

a,b,c,d,e,f,g,h,i,j,k,l,m,n,o: significantly different, P� 0.05.

Conclusions: The data demonstrate a significant relationship between
ePAF content measured in conditioned embryo culture medium and mouse
strain/genotype, embryo culture media, and embryo culture density. Em-
bryo-derived PAF content in conditioned embryo culture media may be
used as an indicator of embryo viability and for predicting pregnancy
outcome.

Supported by: NICHD-1RO3HD3523301.

P-451

A novel adenylyl cyclase in oocytes and embryos. C. J. Williams, T. Ord,
K. S. Masek. Univ of Pennsylvania, Philadelphia, PA.

Objective: The second messenger molecule adenosine 3�,5�–cyclic
monophosphate (cAMP), produced by the enzyme adenylyl cyclase, is
known to play several important roles in oocyte physiology and preimplan-
tation embryo development. The major effects of cAMP are thought to be
mediated by cAMP-dependent protein kinase (PKA) via phosphorylation of

effector proteins. Recent characterization of a novel form of adenylyl
cyclase (sAC) in a variety of mammalian tissues, including ovary, prompted
us to examine whether this protein might be important in the regulation of
PKA activity in mammalian oocytes, eggs, and preimplantation embryos.

Design: Immunocytochemistry and immunoblotting techniques were
used to examine the expression and localization of sAC and protein kinase
A regulatory RI subunit (PKA RI) in mouse oocytes and embryos, as well
as in human oocytes.

Materials/Methods: Mouse oocytes and embryos were collected from the
ovary or oviduct at various stages of maturation and preimplantation de-
velopment. Discarded human oocytes were obtained from the University of
Pennsylvania Health System IVF program. sAC protein was detected using
a rabbit polyclonal anti-sAC antibody. Detection of PKA RI subunit was
performed using a mouse monoclonal anti-PKA RI antibody. For immuno-
cytochemistry experiments, the fluorescence was observed using a Leica
TCS laser scanning confocal microscope. For immunoblotting experiments,
the signal was detected using a Molecular Dynamics STORM™ system.

Results: We find that PKA RI and sAC proteins are present in both mouse
and human oocytes, as well as in mouse preimplantation embryos. By
immunocytochemistry, these proteins co-localize in specific regions of the
oocytes and embryos, including the cortex and plasma membrane. Immu-
noblotting experiments confirm the presence of sAC protein in mouse
oocytes and embryos. In addition to the previously described precursor form
(187 kD) and the catalytic form (48 kD) of sAC, we also identified a third
immunoreactive band in oocytes and embryos of approximately 37 kD.

Conclusions: Together, these findings indicate that mammalian oocytes
and preimplantation embryos possess the novel adenylyl cyclase, and that
sAC and PKA RI proteins co-localize in specific regions of the cell. This
suggests that spatial restriction of PKA at the same sites in the cell where
cAMP is generated may be a mechanism by which the cell modulates the
function of this kinase. Distinct localization of sAC may have functional
significance in the local regulation of key cAMP-dependent events such as
meiotic maturation, activation of the embryonic genome, and blastocoel
expansion.

Supported by: Burroughs Wellcome Fund and the NIH Summer Research
Training Program.

P-452

Exogenous platelet-activating factor significantly enhances sperm mo-
tility and hyperactivation. W. E. Roudebush, J. A. Cano, M. A. Witt,
S. M. Slayden, J. B. Massey, H. I. Kort. Reproductive Biology Assoc,
Atlanta, GA.

Objective: Platelet-activating factor [1-O-alkyl-2-O-acetyl-sn-glycero-3-
phosphorylcholine; PAF] is a novel and potent signaling phospholipid that
has unique pleiotropic reproductive properties in addition to platelet acti-
vation. PAF exists endogenously in sperm as a mixture of molecular species
with structural variants of the alkyl moiety. PAF content in sperm has a
positive relationship with fertility and is significantly higher during the
squirrel monkey breeding season and in high-fertile boars. PAF is present in
human sperm and its endogenous content has a significant and positive
relationship with motility and pregnancy outcome. The study objective was
to determine the effect of exogenous PAF on sperm motility.

Design: Human sperm were exposed to PAF and motility (motion pa-
rameters) was measured by computer assisted semen analysis before and
after treatment.

Materials/Methods: Human specimens were divided and exposed to
10�7M PAF (Calbiochem, La Jolla, CA) in HTF or HTF alone (control) for
15 mins. Sperm motility (motion parameters), before (raw) and after treat-
ment, was evaluated by computer assisted semen analysis (IVOS, Hamilton-
Thorne Research, Beverly, MA). Sperm motion parameters [path velocity
(�m/sec), VAP; progressive velocity (�m/sec), VSL; track speed (�m/sec),
VCL; lateral head amplitude (�m), ALH; beat frequency (Hz), BCF;
straightness (%), STR; linearity (%), LIN; and motility (%), MOT] were
assessed by IVOS. Data were analyzed by one-way analysis of variance
(ANOVA) and the Tukey test.

Results: A total of 40 human sperm samples were processed as described.
One-way ANOVA revealed a significant difference (P� 0.05) between the
treatment groups for VCL. Pairwise VCL comparisons were significantly
(P � 0.01) different between the PAF (83.38�m/sec) and raw (71.18
�m/sec) groups. One-way ANOVA revealed a significant difference (P�
0.001) between the treatment groups for ALH. All ALH pairwise compar-
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isons were significantly (P� 0.05) different: PAF (4.8�m) vs raw (3.02
�m), PAF vs control (3.64�m) and control vs raw. No other comparisons
were found to be significantly different.

Conclusions: The brief exposure of sperm to PAF will significantly
improve motion parameters (i.e. track speed and lateral head amplitude).
Lateral head amplitude is an excellent gauge of hyperactivation, a key
indicator of capacitation. Additional studies will determine the mechanism
of PAF’s action on sperm motility.

P-453

Time dependent pattern of activity of the spermicide nonoxynol-9 on
sperm qualitative characteristics. P. M. Zavos, J. R. Correa, K. Kaskar,
P. N. Zarmakoupis-Zavos. The Kentucky Ctr for Reproductive Medicine
and IVF and the Andrology Institute of America, Lexington, KY; Ctr de
Fertilidad del Caribe, Rio Piedras, Puerto Rico.

Objective: Nonoxynol-9 (N-9) is a nonionic surfactant used as the active
ingredient in the majority of commercially available spermicides. The
action of N-9 on spermatozoa has been evaluated. However, none of the
previous studies showed the effects of N-9 on the sperm physiology and
specifically how those effects impact on sperm motility, progressive motil-
ity and loss of membrane integrity.

Design: A prospective study to evaluate the effects of Nonoxynol-9 on
sperm motion and membrane integrity at 2-minute intervals.

Materials/Methods: Semen samples from 36 normospermic males were
used in this study. Semen was mixed with N-9 to give a final concentration
of 1.25 mg. Sperm PrepTM media containing no spermicidal agent served as
control. Both control and experimental specimens were incubated at 37°C
for 0-10 minutes and at 2-minute intervals, aliquots of semen were removed
and washed in control media and assessed for motility (%), grade of motility
(0–4), and percent response to hypoosmotic swelling (HOS-test).

Results: The results obtained are shown in the table below.

Time
tested
(min)

Sperm parameters tested (n�36)

Motility (%) Grade (0–4) HOS (%)

Control Exp. Control Exp. Control Exp.

0 min 65.4� 5.7 66.1� 5.2 3.4� 0.3 3.4� 0.2 78.3� 8.1 77.1� 7.8
2 min 64.7� 6.1 40.1� 10.7 3.5� 0.4 2.1� 0.1 75.4� 7.7 49.2� 12.6
4 min 63.9� 6.3 21.3� 8.2 3.4� 0.4 0.2� 0.0 73.2� 7.8 30.3� 10.5
6 min 65.8� 5.8 0.0 3.4� 0.3 0.0 72.5� 9.1 10.4� 3.6
8 min 66.1� 5.1 0.0 3.5� 0.4 0.0 70.6� 8.4 2.1� 0.1

10 min 62.7� 6.5 0.0 3.4� 0.5 0.0 69.8� 8.6 0.0

Conclusions: The results obtained in this study indicate very clearly that
N-9 has an immediate effect on sperm motility characteristics causing
complete immobilization within 4-6 minutes. Most importantly, the loss of
sperm membrane characteristics as measured via the HOS test are somewhat
delayed and are not completely established until the 8-10 minute incubation
period. The results are of immense significance to those studying and
applying N-9 as a spermicide, because they show for the first time, that N-9,
in interacting with the sperm, first, causes immobilization and then brings
about delayed membrane alterations and loss of its integrity as measured via
the HOS test.

P-454

The platelet-activating factor-receptor is present in the human preim-
plantation stage embryo. W. E. Roudebush, J. B. Massey, H. I. Kort,
A. A. Toledo, D. Mitchel-Leef, C. W. Elsner. Reproductive Biology Assoc,
Atlanta, GA.

Objective: Platelet-activating factor (PAF) plays a significant role in
reproduction. Preimplantation stage embryos produce PAF (ePAF) and this
ePAF is required for development. PAF’s mechanism of action is a recep-
tor-mediated event and its presence has been reported in the developing
mouse embryo. However, the presence of the PAF-receptor in the human
embryo has yet to be confirmed, previous reports failed to detect it’s

transcript. Therefore, the study objective was to determine the presence of
the PAF-receptor in the human preimplantation embryo.

Design: Human embryos were subjected to: a. PAF-receptor polyclonal
antibodies and immunofluorescence microscopy; b. RNA extraction and
reverse transcription-polymerase chain reaction (RT-PCR) and agarose gel-
electrophoresis.

Materials/Methods: Immunofluorescence: normal, expanding zona-free
(acid Tyrodes, pH 2.5) human blastocysts were washed in phosphate buff-
ered saline (PBS) and exposed to rabbit PAF-receptor antibody at 4°C.
Following a 60-minute treatment period, the blastocysts were washed in
PBS then exposed to FITC-conjugated antirabbit IgG (Sigma Chemical Co.,
St. Louis, MO) for 10 minutes at 4°C, and again washed in PBS. Immu-
nofluorescent microscopy was performed on a Zeiss Axioplan microscope
equipped with an epifluoresence filter. RT-PCR: total RNA from human
blastocysts or white blood cells (WBC, positive control) was purified by
acid-Phenol extraction and ethanol precipitation. Complementary DNA
were synthesized by reverse transcriptase with oligo-dNTP and random
primers at 80°C, 30 minutes; 42°C, 60 minutes; 95°C, 5 minutes. The RT
products were amplified withTaq polymerase, dNTP, and PAF-receptor
specific primer pair at 94°C, 30 seconds; 60°C, 1 minute; 72°C, 1 minute for
30 cycles followed by 72°C, 1 minute. The RT-PCR products were analyzed
by agarose gel-electrophoresis. PCR without RT products served as nega-
tive controls.

Results: Immunofluorescence microscopy (image below) demonstrated
the presence of the PAF-receptor on the human embryo. While the PAF-
receptor was observed to be present throughout the embryo, highest con-
centrations of the PAF-receptor was noted in the inner cell mass. RT-PCR
data (gel image below) also demonstrated the expression of the PAF-
receptor in the human embryo.

Conclusions: The data confirm for the first time the expression and
presence of the PAF-receptor in the human preimplantation stage embryo.
Additional studies are warranted to elucidate the mechanism of PAF’s
action in the preimplantation stage embryo.

P-455

Telomerase activity in biopsied blastomeres of human day three em-
bryos. D. L. Wright, E. L. Jones, J. F. Mayer, S. J. Muasher, S. C.
Oehninger, S. E. Lanzendorf. Dept of Obstetrics and Gynecology, MA Gen
Hosp, Boston, MA; The Jones Institute for Reproductive Medicine, Eastern
Virginia Medical Sch, Norfolk, VA.

Objective: Telomerase has been identified in various embryonic cell
stages, hematopoietic cells, and in�85% of tumor tissue biopsies analyzed.
Telomerase activity has recently been identified in cleaving human embryos
through the blastocyst stage. Our ability to identify high quality embryos
relies heavily on subjective measures of embryo morphology. The ability to
measure the potential to proliferate successfully could provide an objective
measure of an embryo’s quality. This study was initiated to evaluate the
potential of measuring telomerase activity within biopsied blastomeres to
predict blastocyst development.

Design: Discarded human embryos as well as cryopreserved embryos

FERTILITY & STERILITY� S263



donated for research, were analyzed following approval by the IRB. Whole
embryos were disaggregated and all blastomeres were analyzed for telom-
erase activity to obtain information about variability. Individual embryos
were biopsied on day three and blastomeres were evaluated for telomerase
activity, comparing the blastomere levels measured to final growth stage
achieved by the biopsied embryos.

Materials/Methods: Telomerase activity was amplified in single blas-
tomeres and inner cell masses (ICM) using the polymerase chain reaction
(PCR)-based telomeric repeat amplification protocol (TRAP). The extended
telomeric repeats were measured using an infrared labeled primer with a
DNA sequencer. A group of 23 embryos were disaggregated and all 143
blastomeres evaluated individually. Seventy-five thawed zygotes, cultured
to day three, were biopsied by removing 1–2 cells, and the biopsied embryos
followed through culture to blastocyst stage. Embryos reaching the blasto-
cyst stage were treated to immunosurgery and the ICM isolated for the
TRAP assay.

Results: Analysis of blastomeres from entire embryos showed the vast
majority of variability in telomerase activity was due to differences between
individual blastomeres (82%) and not differences between embryos (18%).
There was no difference in telomerase activity of cells biopsied from
embryos that reached the blastocyst stage or those that arrested in growth.
Although 19% of blastocysts treated did not contain an ICM, the ICM that
were isolated had measurable telomerase activity that was not significantly
different from whole blastocysts.

Conclusions: The majority of blastomeres evaluated expressed telomer-
ase activity, however the level of telomerase activity in biopsied blas-
tomeres, was not predictive of the growth potential of an embryo. Telom-
erase activity in the ICM was not statistically different than that of the whole
blastocyst, suggesting that a significant level of telomerase activity of the
whole blastocyst may be originating from the ICM.

P-456

Effects of LIF on integrin �v�3 expression in the mouse peri-implan-
tation embryos. H. Ryu, J. Kim, S. Kim, J. Park, S. Roh, H. Yoon.
Mizmedi Hosp, Seoul, Korea.

Objective: Successful implantation involves steroid hormones, various
growth factors, and cytokines. Leukemia inhibitory factor (LIF) is critically
involved in the early embryonic development and implantation. Also, LIF is
expressed at its highest level in the uterus at about the stage of blastocyst
implantation. Integrins are involved in the interaction between trophoblast
and ECM proteins or endometrial epithelium cells. Especially, the blockade
of the �v�3 integrin adversely affects implantation in the mouse. The aim
of this study was to examine the expression patterns of integrins and LIF
receptor genes regulated by LIF during pre- and peri-implantation stages.
We also examined the effect of LIF on the development of blastocyst
outgrowth and the expression of integrin�v�3 subunit that is known to be
related to blastocyst adhesion in mice.

Design: No.
Materials/Methods: Blastocysts were cultured in Ham’s F-10 medium

drops with/without mouse rLIF (10§¶/ml) or LIF receptor antibody (200
ng/ml) under mineral oil in a 10§¶/ml fibronectin-precoated plastic culture
plate. The determination of attachment and outgrowth has been described by
Yoshimura et al. Expression patterns of integrin�¥ı́ and�3 subunits were
analyzed by semi-quantitative RT-PCR and immunofluorescence.

Results: The rates of attachment and outgrowth significantly increased in
LIF-treated group compared to control (17.2% vs 0.0%, 92.2% vs 73.3%)
and the morphology of blastocyst outgrowth appeared to be more expansive
in the LIF-treated group. The mRNA of integrin�¥ı́ subunit increased about
10 times and that of integrin�3 increased 5 times in the LIF-treated group
compared with the control. But the mRNA of integrin�¥ı́ and�3 subunits
of LIF receptor antibody (200 ng/ml)-treated group decreased compared to
those of the LIF-treated group. And proteins of integrin�¥ı́ and�3 subunits
were more highly expressed in the LIF-treated group than in the control and
LIF receptor antibody-treated group. Also, the conditioned medium by
culture of uterine endometrial cells showed similar effects with LIF-treated
group.

Conclusions: LIF stimulates the development of blastocyst outgrowth and
increases the expression of integrin�¥ı́ and �3 subunits in outgrowing
blastocysts on the fibronectin-precoated plate, in the implantation process
suggesting a definite role of LIF. And the up-regulation of integrin�¥ı́ and

�3 subunits by LIF might increase the attachment/adhesion between blas-
tocyst and endometrium during implantation.

P-457

Cascade of related endogenous MAS sterols in human follicular fluid
possessing meiotic inducing activity. C. Grøndahl, M. Baltsen, J. Brein-
holt, T. H. Hansen, O. Wassmann, C. Hegele-Hartung. Novo Nordisk,
Gentofte, Denmark; Reproductive Lab Rigshospitalet, Copenhagen, Den-
mark; Hormone and Fertility Research, Schering AG, Berlin, Germany.

Objective: Follicular fluid-meiotic activating sterol (FF-MAS) was first
identified in 1995 (Byskov et al.) as an endogenous molecule in human
follicular fluid (hFF) possessing the ability to induce meiosis in arrested
mouse oocytes when culturedin vitro. FF-MAS is an intermediate in sterol
biosynthesis formed by demethylation of lanosterol catalyzed by the en-
zyme sterol 14-�-demethylase (P45014DM). FF-MAS was in follicular
fluid found to be accompanied by another meiosis activating sterol, T-MAS,
in micromolar concentrations (Baltsen et al., 1999). T-MAS is the product
formed by reduction of FF-MAS by the enzyme sterol-14-reductase. Enzy-
matic activity of the MAS converting enzyme P45014DM has been ob-
served to be up-regulated by PMSG (Yoshida et al., 1996). It is hypothe-
sized that these endogenous molecules are involved in oocyte maturationin
vivo. We wanted to explore the meiotic activity in sterols in follicular fluid.

Design: UV-guided fractionation of hFF followed by nuclear magnetic
resonance (NMR) and mass spectrometry (MS).

Materials/Methods: See design.
Results: This resulted besides FF-MAS and T-MAS in isolation of four

additional sterols in microgram amounts. Characterization of the sterols by
ultraviolet (UV), nuclear magnetic resonance (NMR) and mass spectrome-
try (MS) identified them as structurally closely related to FF-MAS and
T-MAS, i.e. either C4-methylated and/or C24-reduced derivatives. The
sterols are all considered intermediates on the biosynthetic pathway between
lanosterol and cholesterol, and are present in micromolar concentrations in
follicular fluid in the range of approximately 0.5 to 3 micromolar. When
hypoxanthine arrested mouse oocytes are exposed to these sterols they all
induce meiotic maturation when dosed at a concentration of 10 micromolar
to a similar efficacy between 60 and 80% GVB in the mouse oocytesin vitro
assay as previously described (Grøndahl et al., 1998).

Conclusions: The sterols were all found to possess meiotic inducing
activity and constitute a prominent addition to the family of naturally
occurring meiosis activating sterols, which are metabolically intimately
connected. These observations expand our knowledge about the potential
signaling molecules involved in oocytes maturation. The family members
all possess the ability to induce resumption of meiosis at leastin vitro with
comparable potency and thus could be speculated to signal through the same
route.

P-458

The expression of peptidyglycine �-amidating monooxygenase (PAM)
in the placenta of pregnant women. J. Kim, J. Lee, S. Shin, B. Choi, C.
Song, S. Pak. Ctr for Recurrent Miscarriage and Infertility, Creation &
Love Women’s Hosp, Kwangju, South Korea; Dept of OB/GYN, Medical
Sch, Chosun Univ, Kwangju, South Korea; Sch of Oriental Medicine,
Dongshin Universithy, Naju, Chonnam, South Korea.

Objective: High levels of oxytocin mRNA expression have been detected
in human uterine tissue. Oxytocin precursors are present in much higher
concentrations in the uterus than oxytocin itself. This implies that the
enzymes necessary for conversion of oxytocin precursors to oxytocin might
be missing or not active. The last step in the synthesis of oxytocin is the
alpha amidation of the terminal glycine via the PAM. PAM is an enzyme
needed for the synthesis of many peptides. The placenta produces many
peptides that require amidation, including oxytocin. The purpose of the
present study was to determine the presence of PAM in the human placenta,
its variation with gestational age and cellular location within the placenta.

Design: Clinical and molecular studies.
Materials/Methods: Tissues from full-term vaginal delivery (n� 7) and

preterm cesarean delivery (n� 5) were obtained. Tissues were either frozen
on dry ice or fixed in 10% formalin, paraffin embedded and sectioned. The
frozen tissue was homogenized, extracted and Western blotted. A poly-
clonal antibody to recombinant PAM (Unigene Inc.) was used to probe for
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PAM both on the Western blots and for ICC (Immunocytochemistry) using
the Vectastain ABC method. The ICC slides were blinded and reviewed by
two examiners who scored the intensity of staining on a scale of 1 (no stain)
to 5 (highest intensity). Western blots were quantified by densitometry. ICC
data were analyzed by nonparametrics analysis while Western blots were
compared by non-paired t-test.

Results: A marked decrease in an immunoband of PAM was detected by
Western blot at full-term vaginal delivery compared to preterm cesarean
delivery (1.98� 0.75 vs 4.59� 0.34, p� 0.05). In addition, the staining
for PAM was located primarily in the region of the cytotrophoblast.

Conclusions: Three main results may be drawn from this study: (1) PAM
is detected in the placenta; (2) it decreased at the time of delivery; and (3)
it is located primarily in the cytotrophoblast. In conclusion, the decrease in
PAM suggests that certain amidated peptides are diminished at the end of
pregnancy in the placenta. The diminished peptide synthesis may contribute
to events important in the delivery mechanism.

Supported by: Research fund of Chosun University, Creation and Love
Women’s Hospital.

P-459

Cryogenic scanning transmission microscopy for biochemical analysis
of the sperm. A. Osanna, C. J. Jacobsen, J. Kirz, Y. R. Sheynkin. State
Univ of New York at Stony Brook, Stony Brook, NY.

Objective: A failure of the conventional parameters to predict fertilization
indicates that patients with male infertility may possess hidden abnormali-
ties in the composition of their sperm nuclei, including damaged DNA,
impaired chromatin packaging, abnormal content and ratio of protamines
and histones. Quantitative and qualitative alterations in sperm chromatin
may result in defective decondensation and DNA activation during fertili-
zation. Electron microscopy and Atomic force microscopy provide impor-
tant information regarding sperm inner structures but without specific chem-
ical information. Recently X-ray microscopy (XM) was introduced for the
evaluation of a single cell. The major advantage of XM over scanning
electron microscope is higher contrast of details from transmission images
of whole cell up to a thickness of 10 mM. Chemical state contrast caused by
electron excitation into unoccupied molecular orbitals can be obtained by
tuning to x-ray absorption near-edge structure (XANES) resonance. XM
provides complementary information by measuring the spatial distribution
of major chemical binding motifs without using any labels. We performed
a pilot study of human sperm microscopy using new cryogenic scanning
transmission microscope (SXTM) to examine distribution of DNA, prota-
mines and histone in human sperm cell and obtain spatially resolved
biochemical information.

Design: Human semen samples were randomly obtained from the An-
drology Lab.

Materials/Methods: After centrifugation, droplet was placed on the elec-
tron microscope grid. Grid was air-dried after rinsing in deionized water and
imaged in cryoSTXM. X-ray absorption near edge nitrogen spectral images
was obtained. Spectra of sperm DNA, Protamines 1 and 2, and Protamine 2
precursor were obtained. Hamster histone reference spectrum was used with
good approximation

Results: We obtained a component distribution maps for DNA, histone,
Protamines 1 and 2 according to nitrogen edge reference spectra (Fig. 1).

Conclusions: Soft X-ray spectromicroscopy is a powerful approach to
study the spatially-resolved biochemical makeup of normal and abnormal
individual sperm to better understand the changes associated with male
infertility. It provides a unique combination of high spatial resolution and

good chemical state sensitivity, which was already proven to be powerful in
mapping protein and DNA concentration in animal sperm. Spectral differ-
ences between DNA, histone and the protamines allow spatial separation of
these components of the human sperm head. Further quantitative analysis
with higher spectral resolution will open interesting perspective in direct
assessment of spermatogenic disorders leading to fertilization failure.

Supported by: Department of Physics.

P-460

Cytoplasmic competence of reconstructed GV-oocytes can be achieved
with in-vitro maturation (IVM). H. Liu, Z. He, T. Saito, Z. Rosenwaks.
Ctr for Reproductive Medicine & Infertility, Weill Medical Coll of Cornell
Univ, New York, NY.

Objective: Fertilization and embryo development potential of recon-
structed oocytes after GV transfer may be greatly compromised by a lack of
critical cytoplasmic factors. Human chorionic gonadotropins (hCG) and
epidermal growth factors (EGF) have been demonstrated to induce final
maturation of preantral follicles in-vitro. The aim of this investigation was
to assess whether grafted GV-oocytes can be matured in-vitro to gain full
competence for oocyte maturation, fertilization and embryogenesis.

Design: Cytoplasts and karyoplasts were prepared from mouse GV-stage
oocytes developed after IVC or in-vivo stimulation. Various types of
oocytes were reconstructed after fusion with different combinations of these
prepared cytoplasts and karyoplasts. The competence of these reconstructed
oocytes was evaluated after maturation, fertilization and embryo develop-
ment in-vitro.

Materials/Methods: GV-stage oocytes can be obtained after IVC of
isolated preantral follicles for 10 days or collected by puncturing murine
PMSG-stimulated antral follicles. Both in-vivo and in-vitro derived GV-
stage oocytes were used to prepare cytoplasts and karyoplasts by microma-
nipulation. Karyoplasts from IVC-derived oocytes were fused with cyto-
plasts from IVC-derived oocytes (Group A) or in-vivo-derived oocytes
(Group D). In contrast, karyoplasts from in-vivo-derived oocytes were fused
with cytoplasts from IVC-derived oocytes (Group B) or in-vivo-derived
oocytes (Group C). All reconstructed oocytes were matured in-vitro and
subsequently fertilized by ICSI using a Piezo-actuated unit. The develop-
ment potential of these embryos was evaluated after 2, 3, and 4 days of
culture.

Results: Results are presented in the following table:

The fusing, fertilization, and blastocyst formation rates of reconstructed
oocytes.

Group
ID

Karyo-
plast

Cyto-
plast # NT

# Fused
(%)

# GV
(%)

# MI
(%)

# MII
(%)

A IVC IVC 62 47 (76) 13 (28) 10 (21) 24 (51)
B In-vivo IVC 97 78 (80) 16 (20) 27 (35) 35 (45)
C In-vivo In-vivo 40 34 (85) 4 (12) 7 (21) 23 (68)
D IVC In-vivo 69 56 (81) 15 (27) 8 (14) 33 (59)

Group
ID

Karyo-
plast

Cyto-
plast

#
ICSI

#
Survived

(%)

#
Fertilized

(%)

2-cell
stage
(%)

4-cell
stage
(%)

Blasto-
cyst
(%)

A IVC IVC 22 16 (73) 13 (81) 11 (85) 6 (46) 4 (31)
B In-vivo IVC 28 18 (64) 14 (78) 14 (100) 10 (71) 7 (50)
C In-vivo In-vivo 19 14 (74) 12 (86) 11 (92) 11 (92) 9 (75)
D IVC In-vivo 31 22 (71) 20 (91) 19 (95) 14 (70) 13 (65)

Conclusions: We have demonstrated that IVM can serve as an alternative
method to mature reconstructed GV-stage oocytes. These in-vitro matured
oocytes can be fertilized and develop to blastocyst-staged embryos. Regard-
less of the origin of cytoplasts and karyoplasts, the potential of recon-
structed oocytes for maturation (p� 0.068), fertilization (p� 0.299), and
embryogenesis (p� 0.15) were similar. Our data strongly suggests that both
nuclear and cytoplasmic competence can be achieved after IVC and IVM.
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P-461

Mitochondrial function and the effect of oocyte aging on parthenoge-
netic activation of mouse oocytes. K. T. McGinnis, M. P. Diamond, D. I.
Dozortsev. Wayne State Univ, Detroit, MI.

Objective: To examine the relationship of mitochondrial mass and func-
tion to parthenogenetic activation and subsequent development of mouse
oocytes as a function of oocyte age.

Design: In-vitro study.
Materials/Methods: Two groups of B6D2 F1 mice were superovulated 1

day apart. After receiving human chorionic gonadotropin (hCG), half of the
second group was allowed to mate. All mice were sacrificed on the same day
resulting in normal zygotes, fresh eggs (15 hours post hCG), and aged eggs
(34 hours post hCG). After removing the cumulus, zygotes were incubated
overnight. Eggs were exposed to 7% ethanol and then incubated overnight.
The next day, the following groups were identified: (A) normally fertilized
2-cell embryos; (B) activated 2-cell embryos from fresh eggs; (C) fresh eggs
not activated; (D) aged eggs activated but not cleaved; (E) aged eggs
activated and cleaved to the 2-3 cell stage; (F) aged oocytes not activated.
All were stained with Mitotracker Red™ (mitochondrial function) and
MitoFluor Green™ (mitochondrial mass) following a standard protocol.
After staining, embryos were imaged using a computerized fluorescent
microscope. Cell area and fluorescence representing mitochondrial mass
and function were measured. Measurements were compared using Student’s
t-test.

Results: Comparing groups F and D demonstrates that aged eggs expand
on activation (p� .00002). Total mitochondrial mass was higher in acti-
vated cells (p� .02) while total mitochondrial function (p� .03) and
function/mass ratio (p� .001) was less. Comparing groups A and B shows
that normally fertilized embryos and oocytes which activated and cleaved
are similar in area (p� .33), mitochondrial mass (p� .15), and function/
mass ratio (p� .12), but differ in total mitochondrial function (p� .03).
Comparing groups C and F shows that eggs that do not activate contract
with age (p� .000003), have similar mitochondrial mass (p� .06) and
function (p � .32), but a higher function/mass ratio (p� .004). When
groups E and D are compared, aged oocytes which cleave have higher
mitochondrial function (p� .004) and function/mass ratios (p� .03) in
spite of similar areas (p� .17) and mitochondrial mass (p� .52).

Conclusions: As oocytes age, their sensitivity to parthenogenetic activa-
tion increases. The underlying mechanisms for this have not been identified.
Prior to activation, a large calcium gradient is maintained in the endoplas-
mic reticulum of the cell. This and other energy dependent activities are
required to prevent spontaneous activation of the egg. Our data suggest that
oocytes with decreased energy competence are more susceptible to activa-
tion, and variation in mitochondrial function may be responsible for a
variation in response to treatment with ethanol. Our data also show that once
activated, parthenogenetic embryos that cleave tend to demonstrate greater
energy competence.

Supported by: Dept of OB/GYN.

P-462

Stability of the meiotic spindle following rapid cryopreservation and
thawing of Syrian hamster eggs. R. W. McGaughey, J. S. Nemiro, R. U.
Trivedi. Arizona State Univ, Tempe, AZ; Arizona Ctr for Fertility Study,
Scottsdale, AZ.

Objective: Cryopreservation of unfertilized eggs can result in damage to
the meiotic spindle. This study used a simple method of rapid freezing and
analysis of meiotic spindles of thawed eggs to assess such damage.

Design: Eggs were treated with cryoprotectants, frozen and thawed for
analysis by laser confocal microscopy (LCM), to image meiotic spindles
and chromosomes. Analyses were compared for untreated control eggs,
eggs subjected to cryoprotectants (CPA) and eggs after cryopreservation.

Materials/Methods: Eggs collected from 6–8 week old hamsters in hu-
man tubal fluid (HTF containing hepes, Irvine Scientific) with BSA (4.5
mg/ml) were denuded in hyaluronidase (300 IU/ml) and divided into three
groups. Groups 1 and 2 were transferred from collection medium into
pre-cooled medium and held in an ice-bath for 5 min. Cooled eggs were
transferred and held for 10 min each in the second (6.0 M 1,2-propanediol)
and final (6.0 M 1,2-propanediol/0.1 M sucrose) CPA. Group 1 eggs were
sealed in cryovials with 1.0 ml of the final CPA at 4°C, held in liquid

nitrogen (LN2) vapor for 15 sec and plunged. Groups 2 and 3 were fixed in
2% paraformaldehyde in phosphate-buffered saline (PBS). After holding in
LN2 for 50–100 min, group 1 eggs were placed in a 37°C water bath until
thawed. Thawed eggs were transferred to thaw media and held at room
temperature for 5 min each, consisting of 1.5 M, 1.0 M, 0.75 M, 0.5 M, and
0.25 M 1,2-propanediol/0.2 M sucrose. From the final thaw medium, 0.2 M
sucrose in culture medium, eggs were fixed in 2% paraformaldehyde in
PBS. Fixed eggs were detergent extracted, stained with monoclonal anti-�-
tubulin in PBS/BSA, counterstained with anti-mouse IgG-TRITC conjugate
and washed in PBS/BSA; then stained with Hoechst trihydrochloride in
PBS/BSA and post-fixed in 2.5% gluteraldehyde in PBS. Eggs on wax-
spotted slides were analyzed using a Leica LCM, allowing simultaneous
imaging of spindles and chromosomes.

Results: A normal spindle, 18�m by 24�m, had two spindle poles joined
by uniform microtubules in a barrel shaped configuration with a metaphase
plate of low TRITC signal. Of 24 group 1 eggs, 8 (33.3%) exhibited subtle
to dramatic structural spindle damage, while 5 (17.1%) of 35 group 2 eggs
and 2 (5.8%) of 34 group 3 eggs exhibited such damage. While six (25.0%)
group 1 eggs exhibited chromosomal dislocation, 9 (25.7%) group 2 eggs
and 5 (14.7%) group 3 eggs showed this damage. For group 1, 5 (20.8%)
eggs exhibited both structural spindle damage and chromosomal disloca-
tion, while only 3 (8.6%) group 2 eggs and 1 (2.9%) group 3 egg exhibited
both types of damage. Although 4 (16.7%) group 1 eggs exhibited both
structural spindle damage and a small spindle, no (0%) group 2 eggs and
only 1 (2.9%) group 3 egg fit these criteria. For group 1 eggs, 1 (4.2%) was
parthenogenetically activated while 2 (5.7%) group 2 and 6 (17.6%) group
3 eggs were activated.

Conclusions: Cryopreservation by rapid freezing, although damaging to
the spindles of some hamster eggs, holds promise for improvement over
currently employed methods and may eventually allow successful freezing
of unfertilized human eggs. LCM proved highly effective in diagnosing
subtle as well as marked spindle damage and chromsomal dislocation due to
treatment with cryoprotectants and cryopreservation.

Supported by: The Arizona State University Foundation.

P-463

Developmental potential of ICSI-produced rhesus monkey embryos on
co-culture or in sequential media. S. M. Mitalipov, R. R. Yeoman, H. C.
Kuo, D. P. Wolf. Oregon Regional Primate Research Ctr, Oregon Health
Science Univ, Beaverton, OR.

Objective: Compare the in vitro developmental potential of rhesus ma-
caque embryos cultured in a complex medium on co-culture or in sequential
media G1.2/G2.2.

Design: MII oocytes were fertilized by ICSI and allocated to different
culture conditions. Embryonic development was monitored daily over an 8
day period.

Materials/Methods: ICSI was performed on Day 0 on mature oocytes
retrieved by laparoscopic follicular aspiration from females stimulated with
recombinant human hormones. Injected oocytes were randomly assigned to
three culture systems: (1) CMRL (Connaught Medical Research Laborato-
ries) medium supplemented with 10% fetal bovine serum (FBS), 10 mM
L-glutamine, 5 mM sodium pyruvate, 1 mM sodium lactate, 100 units/ml of
penicillin and 100�g/ml of streptomycin at 37°C in 5% CO2 and buffalo rat
liver (BRL) cell co-culture; (2) G1.2 medium supplemented with 8 mg/ml
bovine serum albumin (BSA) at 37°C in 6% CO2, 5% O2, 89% N2 and
transferred on Day 3 into G2.2/BSA medium; (3) G1.2 medium supple-
mented with 10% FBS at 37°C in 6% CO2, 5% O2, 89% N2 and transferred
on Day 3 into G2.2/FBS medium. Embryos were transferred into fresh
media every other day. Results, expressed as means and standard error of
the mean, were analyzed using one-way ANOVA and Fisher’s Protected
Least Significant Difference test with Statview software.

Results: Following ICSI, 90, 72 and 71 oocytes (10 replications) were
placed into culture media #1, #2 and #3, respectively. Similar pronuclear
formation rates were observed (69� 6%, 80� 8% and 81� 6% in culture
media #1, #2 and #3, respectively, P� 0.05). However, development of
embryos to the morula stage was significantly impaired in medium #3 (76�
4%, 67� 12% and 31� 8% in media #1, #2 and #3, respectively, P�
0.05). Overall development to compact morula and blastocyst stages did not
differ significantly among treatments (51� 11%, 54� 16%, 22� 6% of
compact morulae and 41� 7%, 29 � 16%, 11� 7% of blastocysts in
culture media #1, #2 and #3, respectively, P� 0.05). Quality of embyos

S266 Abstracts Vol. 76, No. 3, Suppl. 1, September 2001



produced in media #1 and #2 was similar as judged by cell count of
differentially stained blastocysts (78� 12 and 66� 10 of inner cell mass
cells and 241� 39 and 217� 32 of total cells for media #1 and #2,
respectively, P� 0.05).

Conclusions: In vitro development of monkey embryos to the blastocyst
stage cultured in CMRL/BRL or G1.2/G2.2/BSA was comparable suggest-
ing the possibility of using sequential media for production of monkey
blastocysts without the technical complications of co-culture.

Supported by: NIH grant RR12804 and Ares Advanced Technology, Inc.
G1.2/G2.2 were kindly supplied by Dr. D. Gardner.

P-464

Sperm-binding to the human zona pellucida (hZP) and calcium influx
in response to gonadotropin-releasing hormone (GnRH) and proges-
terone (P). P. J. Morales, E. Pizarro, M. Kong. Faculty of Health Science,
Univ of Antofagasta, Antofagasta, Chile.

Objective: Recently we reported that GnRH increases sperm binding to
the hZP. This effect was mediated by a transient increase in the intracellular
calcium concentration (Biol Reprod 63:635, 2000), similar to that produced
by P. In this work we have evaluated the effect of the sequential exposure
of the sperm to P and GnRH upon sperm hZP binding and intracellular
calcium concentration.

Design: Sperm aliquots were treated as follows: a) 0.7�M P or DMSO
(solvent for P) for 5 min followed by 50 nM GnRH for 5 min; b) 50 nM
GnRH or deionized water (dH2O, solvent for GnRH) for 5 min followed by
0.7 �M P for 5 min; c) 50 nM GnRH or 0.7�M P for 5 min.

Materials/Methods: Motile sperm, obtained through a percoll gradient,
were incubated in modified Tyrode’s medium (2.6% BSA), at 37°C, 5%
CO2, 10 � 106 sperm/ml, for 4.5 hr. Then, the intracellular calcium
concentration was evaluated in sperm previously loaded with fura-2AM
using a spectrofluorometer and the sperm-zona binding was evaluated using
the hemizona assay.

Results: Both GnRH and P increased sperm-zona binding and caused a
transient increase in the intracellular calcium concentration. Regarding
sperm-zona binding, the effect of GnRH was significantly greater when the
sperm were previously treated with P (GnRH after P� 185 � 33 versus
GnRH after DMSO� 104 � 19, P� 0.0001) (X� EE, n � 8). On the
other hand, the effect of P was not significantly affected by the previous
treatment of the sperm with GnRH (P after GnRH� 117 � 27 versus P
after dH2O � 122 � 26, NS). The results regarding intracellular calcium
concentration showed a similar pattern.

Conclusions: This results suggest a synergistic effect between P and
GnRH upon sperm-zona binding and intracellular calcium concentration.
Moreover, the sequence of presentation of the stimulus seems to be impor-
tant in this response.

Supported by: WHO A05139.

P-465

Nitric oxide-mediated inhibition of follicular apoptosis is associated
with heat shock protein 70 induction and bax suppression. S. Yoon, J.
Ko, Y. Cho, T. Yoon, K. Cha, K. Lee. Infertility Medical Ctr, CHA Gen
Hosp, Seoul, Korea.

Objective: Nitric oxide (NO) has recently emerged as a potential regu-
lator of follicular development because of its involvement in the regulation
of several physiological functions of the ovary. Nitric oxide acts as a follicle
survival factor to inhibit apoptotic cell death of the follicular cells. The
present study was conducted to investigate the mechanism involved in the
protective effect of NO on spontaneously induced follicular apoptosis in
serum-free condition.

Design: Follicle isolation, In vitro follicle culture, RT-PCR, Western
blotting.

Materials/Methods: Preovulatory follicles obtained from PMSG-primed
rats were cultured for 24 hr in serum-free medium with or without sodium
nitroprusside (SNP), a NO generator. After culture, ovarian follicular apo-
ptosis was assessed by DNA ladder analysis and concurrent expression of
heat shock protein 70 (HSP70) and Bax mRNA and protein was measured
by RT-PCR and Western analysis, respectively.

Results: In vivo treatment with PMSG promoted the growth of a cohort

of healthy antral follicles. Extensive levels of DNA strand breaks were
detected in situ in granulosa cells of atretic follicles by TUNEL analysis.
However, in situ apoptotic cell death was not detected in the healthy
preovulatory follicles. Granulosa cells within follicles incubated in medium
alone for 24 hr exhibited extensive apoptosis by DNA ladder analysis.
Treatment of SNP in the culture medium blocked this onset of apoptosis.
Both mRNA and protein levels of HSP70 were highly increased with SNP
than those of control group. On the contrary, those of Bax were suppressed
with SNP treatment.

Conclusions: Results of the present study strongly suggest that NO
prevents rat preovulatory follicular apoptosis in vitro by stimulating HSP70
and suppressing Bax expression.

Supported by: This work was supported by a grant (HMP-98-M-5-0054)
of the Good Health R & D Project, Ministry of Health & Welfare, Republic
of Korea.

P-466

The expression of prostaglandin H synthase-2 and the profile of ara-
chidonic acid metabolism by human fallopian tubes. K. J. Tumbusch, J.
Goldsby, F. Arbab. N. Matijevic-Aleksic, J. Huang, Univ of Texas Medical
Sch at Houston, Houston, TX; Dept of Ob/Gyn Univ of Texas Medical Sch
at Houston, Houston, TX; Dept of Pathology Baylor Coll of Medicine,
Houston, TX; Dept of Internal Medicine Univ of Texas Medical Sch at
Houston, Houston, TX.

Objective: To determine the expression of prostaglandin H synthase-2
(PGHS-2) and the profile of arachidonic acid (AA) metabolism by human
fallopian tubes

Design: Prospective study.
Materials/Methods: Segments of fallopian tubes were obtained from

patients undergoing postpartum tubal ligation (within 18 hours of delivery)
or hysterectomy for non-tubal diseases. Samples were placed on ice and
brought to the laboratory immediately. Depending on the nature of the
experiment, they were used immediately, or stored at�70°C or in formalin.
For whole tissue experiments, the samples were minced into 1� 1 mm
pieces. For other experiments, microsomes were prepared. Our institutional
review board approved the use of human tissue in this project. The micro-
some protein thus prepared was used for Western blot analysis using a
PGHS-2 monoclonal antibody that does not cross-react to prostaglandin H
synthase-1 (PGHS-1). PGHS-2 was immunohistochemically localized in
paraffin sections using a rabbit polyclonal antibody, also not cross-reactive
to PGHS-1. The metabolism of [1-C14]AA by microsome protein, whole
tubes, isolated tubal smooth muscle, and isolated tubal lumen was investi-
gated. The metabolites were separated and identified using high-pressure
liquid chromatography (HPLC) equipped with a radio-detector. To confirm
that PGHS-2 was functionally active, we used NS-398 (5�M) to block its
activity. To determine the rate of prostaglandin I2 (PGI2) synthesis, samples
of microsome protein were incubated with AA (20�M) at 37°C for 4
minutes and the reaction stopped by adding methanol. The stable metabolite
of PGI2, 6-keto prostaglandin F2�, was determined using enzyme immuno-
assay. The rate of PGI2 synthesis was expressed as pg PGI2/�g microsome
protein/minute.

Results: Western blot analysis confirmed the presence of a 72 kDa
protein, reactive to PGHS-2 antibody, in microsome fractions prepared from
fallopian tubes (n� 10). Immunoreactive PGHS-2 was localized in luminal
epithelia, smooth muscle cells and vascular endothelial cells (postpartum,
follicular and luteal phases, n� 6 each). HPLC analysis showed PGI2 and
prostaglandin E2 (PGE2) were the major metabolites, accounting for 55.8�
11.4% and 34.5� 11.1% (mean� SD, n � 4), respectively, of total
prostaglandins (PGs). On the other hand, prostaglandin D2, prostaglandin
F2�, and thromboxane A2 accounted for less than 5% of total PGs. Similar
patterns of metabolites were observed in samples obtained from follicular
and luteal phases (n� 2 and 3, respectively) of menstrual cycle or imme-
diately postpartum (n� 4). Isolated smooth muscle (n� 3) and tubal lumen
(n � 3) metabolized [1-C14] AA the same way as did the whole tube.
PGHS-2 inhibitor, NS-398 (5�M), reduced the PGs converted from [1-C14]
AA by 84% (n � 2). The rate of PGI2 synthesis was 77.6� 12.3 pg/�g
microsome protein/minute (mean� SD, n� 10).

Conclusions: Luminal epithelia and smooth muscle cells of human fal-
lopian tube express functionally active PGHS-2, which is critical for the
synthesis of PGs. The major PGs formed from AA are PGI2 and PGE2.
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Thus, PGHS-2, PGI2 and PGE2 may have important roles in the functions
of fallopian tubes.

Supported by: J-C Huang is a WRHR scholar (HD 01277).

P-467

Culture environment and its effects on ATP levels in preimplantation
mouse blastocysts. D. Dasig, J. Fisch, B. R. Behr. Stanford Univ Medical
Ctr, Stanford, CA.

Objective: To examine the effect of various culture media on the ATP
level of mouse blastocysts cultured in vitro.

Design: Prospective and experimental study assessing the ATP levels of
700 preimplantation mouse blastocysts cultured in various culture media.

Materials/Methods: ATP levels were measured in mouse blastocysts
cultured in various media. Female B6C3F1 mice 6–8 weeks of age were
superovulated with intraperitoneal injections of 10 IU Pregnant Mare Serum
Gonadotropin (PMSG). Ovulation was triggered 48–52 hours later with 10
IU of Human Chorionic Gonadotropin (hCG). Females were then mated
overnight with individually housed stud male B6C3F1 mice 8–10 weeks of
age. Up to two females were placed with each male. The following morning,
18–20 hours later, the females were sacrificed by cervical dislocation. The
oviducts were removed and placed in phosphate buffered saline (PBS).
Oocyte cumulus complexes were placed in hyaluronidase (80 IU/ml) to
remove cumulus cells then washed three times in PBS. Embryos were then
divided into groups and cultured under oil in pre-equilibrated 150 ml
droplets of P1, Blastocyst Medium (BM), or HTF supplemented with 10%
v/v Serum Supplement Substitute (SSS). The following day the embryos
were examined and non-fertilized oocytes removed. On day 2 portions of
the embryos were transferred from P1 into fresh pre-equilibrated BM. On
day 4 the embryos were evaluated and blastocysts cultured from each
medium were assayed in groups for ATP activity using a luciferase assay.

Results: In seven experiments performed with five replicates each, mouse
blastocysts cultured sequentially in P1/BM had an average of 0.38 pmol
ATP/embryo, while blastocysts cultured P1 or BM alone had an average of
0.45 pmol and 0.65 pmol ATP/embryo respectively. Blastocysts cultured in
HTF had an average of 0.32 pmol ATP/embryo. Analysis of variance was
performed on the data from all seven runs and no statistical significance was
found between any of the groups. A p value of 5% was chosen as significant.

Conclusions: Sequential media systems have been shown to consistently
produce a high yield of viable blastocysts. The improved implantation rates
seen following blastocyst transfer may be due to intrinsically superior
embryo quality. One measure of embryo quality is intracellular adenosine
tri-phosphate (ATP) levels. ATP levels as a measurement of embryo quality
and viability in mouse blastocysts does not seem to fluctuate significantly
when cultured in various culture media. With human embryos it is widely
observed that low percentages of blastocyst formation occur when cultured
in a single medium. Because equal number of blastocysts were derived from
all test groups, perhaps the mouse is not an adequate model to study the
effects of various culture media on quality and viability. Further investiga-
tions are warranted.

Supported by: Department of Gynecology and Obstetrics, Reproductive
Endocrinology and Infertility Division at Stanford University, California,
USA.

P-468

Effects of IGF-I, TGF-� and LIF on apoptosis of blastomere and Oct4
gene expression in mouse preimplantation embryos. I. Jeon, E. Oh, J.
Park, S. Kim, S. Roh, H. Yoon. MizMedi Hosp, Seoul, South Korea.

Objective: It has been shown that insulin-like growth factor-I (IGF-I) and
transforming growth factor-� (TGF-�) are important inhibitors of cell death
and promote preimplantation embryo development, and leukemia inhibitory
factor (LIF) is implicated in inhibiting the differentiation of cells. Oct4 is a
transcription factor that maintains totipotency of the cells and its effects
were recently reported to be dependent on its concentration in the nucleus.
Especially, oct4 mRNA and protein are predominantly found in the inner
cell mass (ICM) of the blastocyst. This study was carried out to investigate
the effects of IGF-I, TGF-� and LIF on Oct4 expression, in relation to the
number of blastomere and apoptosis in mouse preimplantation embryos.

Design: In vitro mouse embryo culture study.

Materials/Methods: Two-cell embryos were collected post-hCG 48 hr and
were cultured for 72 hr (control). Treatments consisted of following groups,
each of which was cultured with IGF-I (1.7 nM), TGF-� (250 pM) and LIF
(1000 unit/ml). Semi-quantitative RT-PCR was used to assess the gene
expression of Oct4 and the number of blastomere and cell apoptosis were
detected by TUNEL counterstained with hematoxylin.

Results: Oct4 gene expression was similar in all groups at 4-cell and
morula stage, but increased in the IGF-I and TGF-� treated groups at the
blastocyst stage. The total number of blastomeres was not different among
all group. But the proportion of TUNEL-labeled nuclei in blastocysts
significantly decreased from 28.7% (control) to 18.3% (IGF-I) and 10.8%
(TGF-�), respectively (p� 0.001).

Conclusions: In blastocysts, the anti-apoptotic action of IGF-I and TGF-�
seems to increase the ICM cell number combined with reduced cell death
and increases the Oct4 gene expression. It is suggested that the amount of
Oct4 gene expression may be associated with the quality of the blastocyst.
This study might be applicated to improve the culture system of the
blastocyst transfer in human ART.

P-469

Morphologic and cytogenetic analysis of human giant oocytes and giant
embryos. H. Balakier, A. Sojecki, O. Cabaca, D. Bouman, C. L. Librach,
J. Squire. START IVF Clin, Toronto, ON, Canada; Departments of Med-
icine and Pathology, Faculty of Medicine, Univ of Toronto, Toronto, ON,
Canada; Dept of Obstetrics and Gynecology, Sunnybrook & Women’s Coll
Health Science Ctr, Univ of Toronto, Toronto, ON, Canada.

Objective: Giant oocytes occur with considerable frequency in human
ovaries and are implicated in triploid conceptions and development of
mature ovarian teratomas. There is general belief that the majority of giant
oocytes undergo atresia in the fetal and early neonatal periods, however,
some appear to remain in the adult ovary, to varying degrees. The aim of the
present study was to determine the incidence and cytology of giant oocytes
aspirated from patients undergoing IVF.

Design: A prospective analysis of giant oocytes and embryos encountered
over a 3 year period in our IVF program.

Materials/Methods: Over a period 3 years, we collected data on the
presence or absence of giant oocytes in our IVF program. Each giant oocyte
and resulting embryo was morphologically assessed. When possible, giant
embryos were analysed cytogenetically by FISH.

Results: Out of a total of 14,827 oocytes examined, 43 giant oocytes were
found. This gave an overall incidence of 0.29%. There were no cases in
which more than one giant oocyte was retrieved from the same patient. The
average number of retrieved oocytes and the mean estradiol (E2) value on
the day of hCG were each significantly higher in the group of patients that
had giant oocytes (19.6 oocytes, E2� 2647 pg/ml) than in the group
without (9.9 oocytes, E2� 2167 pg/ml) (p� .01; p � .01 respectively).
Giant oocytes were, on average, 28% larger in diameter (mean 147 um;
without the zona pellucida) than normal oocytes (115 um) and had about
twice the normal volume. Two different morphological patterns were ob-
served among giant unfertilized and fertilized oocytes. Unfertilized oocytes
either contained one diploid or two haploid chromosomal sets, with one or
two polar bodies respectively. Ten giant oocytes fertilized and were ob-
served to have either 2 or 3 pronuclei, with either 2 or 4 polar bodies
respectively. Six of these giant embryos were analyzed by FISH. Four of the
6 giant embryos analyzed had 2 pronuclei. All 6 of the embryos analyzed
were chromosomally abnormal.

Conclusions: These observations suggest that embryos resulting from
fertilization of giant oocytes are unlikely to be genetically normal. There-
fore, our results would suggest that giant embryos originating from either 2
or 3 pronuclear zygotes should be excluded from uterine transfers.

REPRODUCTIVE LABORATORY TECHNOLOGY

P-470

Triple gas versus 5% carbon dioxide (CO2): A study on development of
embryos in triple gas incubators, triple gas dessicators and CO2 incu-
bators. M. Shmoury, H. Sharara, M. Urich, T. Abouzeid, M. Abouzeid, I.
Khan. IVF MICHIGAN, Rochester Hills, MI.
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Objective: The purpose of this study was to ascertain the influence of two
different gas phases on pregnancy outcome in an ART program.

Design: Retrospective study.
Materials/Methods: This study was carried out on 483 consecutive cycles

from January, 2000 to February 15, 2001. For this study, only patients under
39 years of age were selected. They were allocated to either a single gas
incubator (5.4% CO2 in air), 5.4% CO2, 5% O2 in nitrogen incubator or a
dessicator purged with triple gas mixture (inside a 5% CO2 incubator). P1,
Blastocyst medium and synthetic serum substitute (all from Irvine Scien-
tific) were used for culture in microdrops under oil. Insemination of oocytes
was done either with IVF method or with ICSI. Fertilization, cleavage and
pregnancy rates were calculated. All embryo transfers were performed on
day 3 (8 cell stage embryos). Statistical analysis was performed using
two-way ANOVA and chi-square test as indicated with p� 0.05 considered
statistically significant.

Results: Comparison of these three groups showed no statistical differ-
ence in fertilization, cleavage or pregnancy rate. Results are presented in the
following table.

Influence of gas phase on fertilization, cleavage and pregnancy rates.

5% CO2
incubator

Triple
gas incubator

Dessicator
(triple gas)

Cycles 172 271 40
Oocytes Inseminated 2014 3442 496
Fertilization 1425 (71%) 2544 (74%) 400 (81%)
Cleavage (less cryo) 1100 (99%) 1982 (98%) 296 (96%)
Transferred 659 (3.8/P) 1125 (4.1/P) 134 (3.3)
Pregnancy 76 (44%) 142 (52%) 18 (45%)

Conclusions: Our results with day 3 embryo transfer show no significant
difference on any parameter in these two gas groups. These results are
similar to previous studies on day 2 (4 cell stage) embryo transfers when
these same two gas systems were compared. It seems therefore, for short
time culture, i.e., 2 or 3 days, 5% CO2 is as good as triple gas mixture.
However, if embryos are grown to the blastocyst stage, blastocysts under
triple gas mixture grow significantly more cells than those blastocysts in the
5% CO2 in air gas phase. Consequently this might lead to higher implan-
tation rates (ASRM: Abst-O-079, 1999).

P-471

The use of a modified hypo-osmotic swelling test to select non-motile
but viable testicular spermatozoa for intracytoplasmic sperm injection.
H. Sallam, A. Sallam, F. Ezzeldin, A. Rahman, A. A. Agameya. Alexandria
Fertility Ctr, Alexandria, Egypt; Alexandria Univ, Alexandria, Egypt.

Objective: The aim of this work was to explore the fertilizing capacity of
totally non-motile testicular spermatozoa selected by a modified hypo-
osmotic swelling test (consisting of 50% culture medium and 50% milli-Q
water), compared to motile testicular spermatozoa in patients with infertility
due to non-obstructive azoospermia.

Design: A comparison of fertilization, clinical pregnancy and on-going
pregnancy rates in azoospermic patients with non-motile testicular sperma-
tozoa selected by a modified hypo-osmotic swelling test versus azoospermic
patients with motile testicular spermatozoa.

Materials/Methods: Fifty five cycles in infertile couples due to non-
obstructive azoospermia treated with intracytoplasmic sperm injection
(ICSI), consisting of 16 cycles where ICSI was performed using non-motile
spermatozoa and 39 cycles where ICSI was performed with motile testicular
spermatozoa. In the 16 cycles with total absence of motility, the spermato-
zoa used for injection were selected by a modified hypo-osmotic swelling
test (a solution consisting of 50% culture medium and 50% milli-Q water),
while in the 39 cycles with motile spermatozoa, these were randomly
selected.

Results: The fertilization rate was 32.4% in the non-motile sperm group
compared to 51.6% in the motile sperm group (P� 0.005) and embryos
were available for replacement in the motile sperm group in 76.9% of the
cycles compared to 50% of the cycles in the non-motile sperm group (P�
0.05). The clinical pregnancy rate was 12.5% in the non-motile group
compared to 12.8% in the motile group (P� 0.9742) and the delivery/

ongoing pregnancy rate was 6.25% in the non-motile sperm group com-
pared to 7.69% in the motile sperm group (P� 0.8516).

Conclusions: ICSI performed with totally non-motile testicular sperma-
tozoa selected by the modified hypo-osmotic swelling test results in com-
parable pregnancy rates ICSI using motile testicular spermatozoa, in cases
of non-obstructive azoospermia despite the fact that the fertilization and
cleavage rates are lower in the non-motile sperm group.

Supported by: Alexandria Fertility Centre.

P-472

A study of the impact of fast cleaving embryos on ART outcomes. J. F.
Mayer, E. L. Jones, F. Nehchiri, D. R. Lacey, S. C. Oehninger, S. J.
Muasher. The Jones Institute for Reproductive Medicine, Eastern Virginia
Medical Sch, Norfolk, VA.

Objective: To determine if transfer of fast cleaving embryos produces
superior clinical outcomes.

Design: Retrospective study of 512 IVF cycles from March 1999 to Feb.
2001 at an academic, tertiary care institution.

Materials/Methods: Mature oocytes were collected following standard
controlled ovarian stimulation protocols. All insemination and culture pro-
cedures were performed with standard protocols. Twenty-five (25) hours
post insemination normally fertilized oocytes (2pn) were assessed for cleav-
age to the 2-cell stage. Embryos that cleaved at this time were identified as
“fast cleaving embryos” and were cultured separately from any other sibling
embryos. All culture conditions were identical between the two groups. On
day 3 or 5, embryos with the best morphology and cell number were chosen
for fresh transfer without reference to their cleavage status at 25 hour.
Embryo morphology was graded on a scale of 1–5 with 1 being best. All
transfers were to the uterine cavity.

Results: The results (Table 1) were analyzed by Chi-square with Yates
correction. Of the 512 cycles reviewed, about 1/3 of the transfers (38%)
included at least 1 “fast cleaving” embryo. There was no significant differ-
ence in patient age or number of embryos transferred between the two
groups. However, there was a significant increase in both the clinical
pregnancy (43% vs 34%) and implantation (20% vs 15%) rates when the
transfer included a “fast cleaving” embryo. The multiple pregnancy rate
appeared to be increased but did not reach significance (p� 0.07) with the
current number of transfers.

Table 1. Impact of “Fast Cleaving Embryos” on ART outcomes.

Type of embryo
transferred

At least
1 fast

cleaving
No. fast
cleaving Statistics

# Fresh Transfers 195 317
Avg. Female Age 32.4� 0.37 33.4� 0.34 NS
Avg. # embryos

Transferred
3.25� 0.06 3.16� 0.06 NS

% Clinical Pregnancy 43% (84/195) 34% (107/317) S (p� 004)
% Implantation 20% (128/635) 15% (146/1004) S (p� 0.004)
% Multiple Pregnancy 42% (35/84) 28% (30/107) NS (p� 0.07)

� � SEM; S� significant; NS� not significant.

Conclusions: When at least one fast cleaving embryo is transferred, a
statistically significant increase in the pregnancy rate and implantation rate
was observed. This study suggests that cleavage status at 25 hours post
insemination may be a useful indicator of which embryos to transfer. The
fast cleaving status of embryos may also be helpful in controlling the
multiple pregnancy rate.

P-473

Preparation of reconstructed mature oocytes by nuclear transfer of
primordial follicular oocytes in bovine. H. Nam, B. Do, S. Yoon, S. Roh,
H. Yoon. Mizmedi Hosp, Seoul, South Korea.

Objective: For the breeding of specific animal species and infertility
treatment of human, metaphase II (MII) is an essential phase in the oocytes
to achieve the zygote by fertilization. MII oocytes can be prepared by
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controlled ovarian hyperstimulation or in vitro maturation (IVM) of imma-
ture oocytes in mammals. Recently, the nuclear transfer (NT) technique has
been introduced for animal cloning. In this experiment, we investigated the
possibility of the preparation of MII oocytes by NT technique and IVM of
reconstructed GV-stage oocytes in bovine.

Design: Nuclear transfer of primordial follicular oocytes into the cyto-
plasm of full grown enucleated immature oocytes, and then IVM of recon-
structed oocytes was carried out in bovine. We compared the rates of
reconstruction, GVBD, and MII stage oocytes according to the usage of
cytochalasin B (CB).

Materials/Methods: Bovine ovaries were collected from a local slaugh-
terhouse. Full grown GV-stage oocytes were collected from the antral
ovarian follicles, and primordial follicular oocytes were obtained from
ovarian cortex using the enzymatic digestion method. GV-stage oocytes
were enucleated under micromanipulator in PBS supplemented with or
without cytochalasin B (5 ug/ml). Nucleus from primordial follicular oo-
cytes was inserted into the perivitelline space of enucleated GV-stage
oocyte, and fused by electrical stimuli. Fused oocytes were transferred into
the medium (10% FBS, 0.2 mM Na-pyruvate, 0.02 IU/ml FSH, 1 ug/ml E2
in TCM-199) and cultured for 24 hours for maturation. ICSI was performed
in reconstructed MII oocytes using frozen-thawed bovine sperm, and fer-
tilized oocytes were cultured.

Results: Success rates of enucleation, reconstruction of GV-stage oo-
cytes, meiotic resumption and maturation of reconstructed GV-stage oo-
cytes were not different between two group (Table 1). Matured oocytes were
fertilized by ICSI and cleaved to two cell embryo.

Table 1. Rates of enucleation, reconstruction, meiotic resumption, and
maturation in bovine immature oocytes.

Experimental
group

No. of
enucleated

oocytes
(%)

No. of
nuclear
injected
oocytes

(%)

No. of
fused

oocytes
(%)

No. of
GVBD
oocytes

(%)

No. of
matured
oocytes

(%)

Control group 33/49 (67.3) 20/22 (90.9) 8/22 (40.0) 8/22 (40.0) 2/22 (9.1)
CB treatment

group
49/113 (43.4) 22/33 (66.7) 15/33 (68.2) 15/33 (68.2) 3/33 (9.1)

Conclusions: Nuclear transfer of primordial follicular oocyte into the
cytoplasm of full grown GV-stage oocyte may be suggested the noble
technique for the animal breeding and human ART program.

P-474

Human pronuclear morphology is independent of maternal age and day
3 FSH in assisted reproductive technology (ART). J. L. McKeeby, L. A.
Scott, M. P. Leondires, R. J. Alvero. Combined Fed Program in Repro-
ductive Endocrinology and the Pediatric & Reproductive Endocrinology
Branch/NIH, Bethesda, MD; ART Institute of Washington, Inc at Walter
Reed Army Medical Ctr, Washington, DC; Combined Fed Program in
Reproductive Endocrinology, National Inst of Health, and Walter Reed
Army Medical Ctr, Washington, DC; Combined Fed Program in Reproduc-
tive Endocrinology and the Pediatric & Reproductive Endocrinology
Branch/NIH, Washington, DC.

Objective: The morphology of human pronuclear embryos has been
positively correlated to blastocyst development and implantation and there-
fore may be useful in achieving high clinical pregnancy rates while limiting
the risk of high-order multiple gestations. Pronuclear scores have been
shown to be both independent of maternal age and infertility diagnosis,
further enhancing their prognostic value. The purpose of this study was to
further define the predictive independence of pronuclear scoring by deter-
mining its relationship with maternal age and day 3 FSH.

Design: Retrospective study of 326 consecutive ART cycles in a univer-
sity-affiliated ART program.

Materials/Methods: All patients undergoing ART from January to De-
cember 2000 were considered for analysis. Pronuclear scoring, maternal
age, and serum day 3 FSH data were available for 282 cycles. Day 3 FSH
results were obtained within one year of the start of the ART cycle. Patients
with values�12 IU/L or age�43 years were excluded. Pronuclear scoring
was performed the day following oocyte retrieval and insemination. Pro-

nuclear embryos were scored as Z1, Z2, Z3, or Z4 based on nuclear size and
alignment, and number and distribution of nucleoli as previously described
(Scott et al., 2000). Distribution of high-grade pronuclear embryos (Z1 and
Z2) was then compared with maternal age and day 3 FSH. Statistical
evaluation was performed by regression analysis.

Results: A total of 2548 pronuclear embryos were scored as Z1 (n� 893),
Z2 (n � 854), Z3 (n � 542), or Z4 (n� 259). A scatter plot of the
percentage of Z1 and Z2 pronuclear embryos versus maternal age demon-
strated no apparent correlation. Similar results were obtained when high-
grade pronuclear embryos were compared with day 3 FSH values. Regres-
sion analysis confirmed the lack of correlation of Z1 and Z2 pronuclear
embryos with maternal age (R2 � 0.009) and day 3 FSH (R2 � 0.001).

Conclusions: When performed in a group of patients undergoing ART,
pronuclear scoring did not correlate with either maternal age or day 3 FSH
serum levels. This observation indirectly supports the conclusion that pro-
nuclear scoring may be a useful tool to predict outcome at ART, since the
Z-score was independent of two variables that strongly influence ART
outcome.

P-475

Electronic embryo evaluation (EEE)—are 2 heads better than 1? M. P.
Portmann, M. J. Tucker, B. McGuirk, R. Feinberg, R. Feinberg. Reproduc-
tive Assoc of Delaware, Newark, DE; Georgia Reproductive Specialists,
Atlanta, GA; Yale Univ, New Haven, GA.

Objective: Embryo morphologic assessment is vital for successful out-
comes in all IVF programs. For smaller centers committed to minimizing
multiple pregnancy risk, a single embryologist is often challenged with the
task of identifying the highest quality embryos for transfer. In this study we
tested an inexpensive electronic imaging system for collaborative off-site
evaluation of developing embryos, and determined its impact on implanta-
tion in our center.

Design: Images of developing embryos were electronically transferred by
the embryologist to the off-site laboratory director for collaborative evalu-
ation prior to embryo transfer. A consensus recommendation was provided
to the patient following laboratory and clinical assessment. Based on this
information, the patient and husband made the final decision regarding
number of embryos to be transferred.

Materials/Methods: EEE was carried out before uterine transfer in 75
consecutive fresh cycles during a 15-month period, with comparisons made
to 83 fresh cycles prior to EEE. Video images were digitized using a Snappy
Video Snapshot (Play Incorporated Ver. 3.0) connected to a laptop com-
puter, with images archived onto CD-RW disks. To ensure correct identi-
fication, a character generator was positioned between the microscope
camera and Snappy Video Snapshot to embed patient names and dates onto
archived pictures. Images were taken on the morning of day 1 after insem-
ination and continued each day at approximately the same time until day 6.
Embryo morphological characteristics were recorded each day. Images were
sent via electronic mail to the off-site laboratory director on the morning
before the transfer. Embryo grading was determined by the off-site labora-
tory director (MT) and on-site embryologist (MP). All transfers were carried
out by the same physician (RFF) with ultrasonic guidance.

Results: Refer to table.

Results:

Cycles with
EEE (n� 75)

Cycles without
EEE (n� 83)

p
Value

Mean embryos transferred 3.2 3.4 NS
Clinical pregnancy rate 56% (42/75) 34% (28/83) 0.09
Ongoing/delivered 40% (30/75) 23% (19/83) 0.25
Pregnancy Rate
Embryo implantation rate 24% (58/238) 13% (35/281) 0.01
Ongoing/delivered

gestations
20 singletons, 8

twins, 2
triplets

15 singletons, 3
twins, 1
triplet

NS

Conclusions: EEE has resulted in statistically significant enhancement of
embryo implantation in our program, with a trend towards higher pregnancy
rates. As nationwide demand for assisted reproduction steadily increases,
both new and smaller IVF laboratories will strive for quality assurance,
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necessitating the culturing of embryos with high implantation potential.
This goal has been addressed in our center by incorporating EEE into the
embryo selection process. In the near future, real-time video microscopy
should enable off-site IVF lab directors to better assess egg and embryo
quality, and to teach and critique specific lab techniques.

P-476

Adequate dosage of cryopreserved donor sperm for intrauterine insem-
ination: Variation in recovery from commercial samples and associated
fecundity. T. J. Kuehl, E. Neugart, T. J. Wincek, J. F. Pliego, R. LeFever,
M. L. Brown. Scott & White Clin and Texas A&M Univ System Health
Science Ctr Coll of Medicine, Temple, TX; Texas A&M Univ System
Health Science Ctr Coll of Medicine, Temple, TX; Scott & White Clin,
Temple, TX.

Objective: Many programs offering therapeutic insemination with donor
sperm have adopted intrauterine insemination with samples from commer-
cial cryobanks. However, the number of motile cells recovered from com-
mercially prepared samples may vary as may the fecundity of treated cycles.
The objective was to measure for variation over time in doses of cryopre-
served donor sperm.

Design: A retrospective analysis of data logs from inseminations using
cryopreserved, donor sperm cells at this institution from May, 1989.

Materials/Methods: A research database was extracted from the clinical
database of inseminations and outcomes. Only cycles using anonymously
donated samples of cryopreserved sperm cells were included. Patient iden-
tifiers were excluded from the data set. The research data set included date
of insemination, source and cryopreservation date of the donor sample,
patient age, type of ovarian stimulation protocol and number of treatment
cycles, dose of motile sperm cells prepared from the cryopreserved sample,
and the outcome of the cycle. Those cycles involving more than one
insemination, mixtures of donated sperm with sperm from the patient’s
partner, or patients who underwent�13 consecutive unproductive cycles
were excluded. The data set was evaluated with ANOVA for yearly changes
in dose of sperm prepared from cryopreserved samples. Fecundity data were
stratified by age of the patient into those�35 and 35	. The stratified data
sets were tested using Pearson’s Chi square for differences in fecundity.

Results: A total of 1377 cycles provided data for analysis motile sperm
following thaw. The recovery of motile sperm cells decreased significantly
(p � 0.05) from averages of 26 to 33 million prior to 1991, to intermediate
averages of 23 to 27 in 1991–2, to lows of 13 to 17 since 1993. A total of
989 cycles provided data for analysis of fecundity. For women�35 (N �
738 cycles) and 35	 (N � 251 cycles), no significant (p� 0.19 & p� 0.35,
respectively) differences in fecundity were detected among the years. The
younger group had a mean fecundity of 16.3% per cycle with annual range
between 14% and 21%. The older group had a mean fecundity of 10.4%
with annual range between 0% and 30% with smaller sample sizes for each
year. Four commercial sources were used during this decade and no signif-
icant differences in fecundity were detected between sources although the
dose of motile cells recovered varied significantly between sources.

Conclusions: In spite of decreasing yields of cryopreserved donor sperm
for patient inseminations, fecundity rates have remained unchanged sug-
gesting that the optimum dose of motile cells for single inseminations is less
than 13 million, the most recent annual average dose. While recovery of
motile cells from commercially prepared samples varies between suppliers
and over time, patient outcomes are unaltered.

Supported by: Funding from the Mary Jane Noble Foundations and Scott,
Sherwood and Brindley Foundation.

P-477

The in vitro maturation and maturation time of oocytes collected
following in vivo hCG-priming in IVM/F-ET program are correlated
with their cumulus cell pattern. S. Yoon, W. Son, S. Lee, J. Moon, S.
Park, J. Lim. Maria Women’s Hosp, Seoul, Korea.

Objective: Recently, Chian et al. (2000) reported that the higher matu-
ration and pregnancy rates resulted from hCG-priming prior to oocyte
collection in IVM program of women with POCS. This study was carried
out to investigate whether the in vitro maturation and maturation time of
oocytes collected following hCG-priming in IVM/F-ET program are corre-
lated with their cumulus cell (CC) pattern.

Design: Cumulus-oocyte complexes (COCs) were collected after only
hCG-priming to women with high risk of OHSS undergoing IVM/F-ET
program and were divided into three groups according to their CC pattern.
The maturation and fertilization rates of oocytes, the cleavage rate of
zygotes, and time course of maturation were compared with among these
groups.

Materials/Methods: A total of 70 IVM/F-ETs were performed in 57
patients (mean age: 32.5� 3.1 years). All patients had experience with
OHSS before. The patients were primed with 10,000 IU of hCG about 36
hours before oocyte collection. A transvaginal ultrasound machine with
19-gauge aspiration needle was used to aspirate follicles between 5 and 14
mm in diameter. The aspirates were filtered with 70-mm (in hole size) mesh
and washed with medium, and then COCs were isolated under a stereomi-
croscope. The normal COCs were divided into three groups according to
their CC pattern: group 1, oocytes with dispersed CC; group 2, oocytes with
multilayered CC; group 3, oocytes with sparse CC. The maturity of oocytes
was evaluated, and the immature oocytes were then cultured in maturation
medium, YS medium with 30% human follicular fluid supplemented with 1
IU/ml FSH and 10 IU/ml hCG. During culture, the maturity of the oocytes
was also determined at 6, 30, 42 and 54 hours. Conventional IVF or ICSI
was performed in all mature oocytes, and the resulting embryos were
transferred on day 2 or 3 after insemination or ICSI.

Results: The atretic and/or ruptured COCs were 6.9% (95/1386, discard-
ed), while the proportion of COCs in group 1, 2 and 3 was 33.2% (460/
1386), 38.8% (538/1386) and 21.1% (293/1386), respectively. The matura-
tion rate until 30 hours of culture in group 1, 2 and was 83.3% (383/460),
32.7% (176/538), and 66.2% (194/293), respectively. The maturation rate
until 42 hours of culture in group 1, 2 and 3 was also 88.9% (409/460),
60.4% (325/538), and 72.0% (211/293), respectively. Finally, the matura-
tion rate (88.9%, 409/460) until 54 hours of culture in group 1 was
significantly higher than those of group 2 (66.3%, 339/538) and group 3
(72.4%, 212/293) (P� 0.001). There were no significant differences in the
rates of 2PN and cleavage among these three groups. In these 70 cycles of
in vivo hCG-priming IVM/F-ET program, 25 cycles (35.7%) became clin-
ically pregnant and 21 pregnancies are ongoing (30.0%).

Conclusions: These results suggest that there should be a positive corre-
lation between the presence of dispersed CC at the time of oocyte collection
and the ability of the oocytes to mature in in vivo hCG-priming IVM/F-ET
program. In addition, it was found that there was correlation between CC
pattern and the maturation time of oocytes. Further studies are necessary to
elucidate the differences of the ability of oocytes to mature and to develop
in accordance with the CC pattern of COCs collected in in vivo hCG-
priming IVM/F-ET program.

Supported by: Maria Women’s Hospital.

P-478

Development of a new and efficient laboratory method for processing
testicular sperm. D. G. Hammitt, C. A. Sattler, R. G. Ferrigni, A. P. Singh.
Mayo Clin Scottsdale, Scottsdale, AZ.

Objective: In recent years, testicular sperm biopsy (TESE), testicular
sperm aspiration (TESA) and epididymal sperm have all been used suc-
cessfully in conjunction with IVF for patients with azoospermia. TESE/
TESA specimens require less surgical expertise to obtain than epididymal
specimens and can be provided by all staff urologists, thus allowing for
greater flexibility in scheduling IVF procedures. Overall, fertilization and
ongoing pregnancy rates have tended to be higher with epididymal sperm as
compared with testicular sperm. The reasons for this difference are un-
known, but may be due to greater difficulty in isolating a clean preparation
of motile testicular sperm due to the presence of many different cell types
in testicular tissue. These cell contaminants increase the interval for sperm
pick-up compared with epididymal aspirates. The purpose of this study was
to develop a simple method of processing testicular tissue that would
provide a clean preparation of motile sperm and allow sperm pick-up for
ICSI with the same relative ease as with epididymal aspirates. Fertilization
and pregnancy rates obtained with this new method (TESE-N) were com-
pared with those from Percutaneous Epididymal Sperm Aspiration (PESA)
and a previous TESE technique (TESE-P).

Design: Patients with obstructive azoospermia with normal spermatogen-
esis were included in this study. PESA and TESE were performed under
local and IV sedation in an outpatient setting. If insufficient sperm were
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obtained with PESA, a portion of the TESE specimen was processed for
ICSI. Extra TESE was frozen for use in future cycles.

Materials/Methods: PESA sperm were obtained by a urologist with a
butterfly catheter. The catheter was rinsed with media and evaluated for the
presence of sperm. PESA sperm were left in drops until ICSI or washed
twice and placed in a swim-out drop. Sperm were picked up from the edge
of the swim-out drop and rinsed through PVP prior to injection. TESE
specimens were provided by staff urologists directly following PESA. A
small piece of testicular tissue was dissected with needles in 2 ml media and
transferred to a tube. After 40 minutes incubation, the tissue was pipetted to
release sperm from the tubules, the large pieces of tissue allowed to settle
and the supernatants layered on Isolate (Irvine Scientific). After centrifuging
for 30 minutes at 1000 g, supernatants were removed and the pellets washed
twice at 400 g for 10 minutes. Pellets were placed in a swim-out drop.
Sperm pickup proceeded as described for PESA.

Results: The average ages of the female partners for patients receiving
PESA, TESE-P and TESE-N were not significantly different (34.4, 33.0 and
33.6). Fertilization rates (187/255� 73%; 18/25� 72%; 40/55� 73%) and
delivered or ongoing pregnancy rate/retrieval cycle (from transfer of fresh
and frozen embryos from 1 retrieval) were also similar among the 3
treatments (13/18� 72%; 2/3� 67%; 3/4� 75%).

Conclusions: Our new method of testicular tissue processing provides
easy removal of contaminating cells and sperm pick-up for ICSI similar to
epididymal sperm. Preliminary results suggest that fertilization and preg-
nancy rates with this new method may be similar to those obtained with
epididymal sperm. This new method of preparing testicular tissue may
permit the routine use of TESE in all patients with azoospermia, thus
allowing greater flexibility in scheduling IVF patients procedures.

P-479

Women’s age affects the thickness of the zona pellucida. C. Petersen,
A. L. Mauri, R. C. Ferreira, R. L. Baruffi, J. G. Franco Jr. Ctr for Human
Reproduction Sinha´ Junqueira Maternity Fdn, Ribeirao Preto, Brazil.

Objective: The zona pellucida (ZP), an extracellular matrix that surrounds
the oocytes and embryos is known to have a functional importance during
preimplantation development. In mammals, prerequisites for implantation
and successful pregnancy are embryo development up to blastocyst and
hatching from ZP. Failure of ZP rupture and subsequent incomplete hatch-
ing are thought to cause implantation failure. ZP thickness has been reported
to interfere with embryos hatching from ZP and it is known that embryos
with a good prognosis for implantation present reduced ZP thickness (Gar-
side et al., 1997). Implantation rate is also correlated with advanced female
age. The objective of this study was to evaluate the relation between
women’s age and ZP thickness of their embryos.

Design: A prospective study.
Materials/Methods: A total of 785 embryos from the ICSI program had

ZP thickness measured by two observers and were assigned to two groups:
Group I, 204 embryos from 63 patients aged38 years (mean age� 41 �
2.45); Group II, 581 embryos from 193 patients aged� 38 years (mean
age� 32.19� 3.6). All women were stimulated for oocyte retrieval with
r-FSH (Puregon) after blockade of the 2nd phase (starting on the 21st day
of the cycle) with nasal nafarelin (Synarel) at the dose of 400�g a day until
the day of administration of human chorionic gonadotropin (hCG). Fixed
doses of 150-300 IU/day of r-FSH were administered subcutaneously for the
first 7 days for ovarian stimulation and ultrasound control was started on the
8th day, with adaptation of the dose according to the ovarian response. ZP
thickness was measured just before the transfer on day 2 at 4 different points
using a�m scale in the Eclipse Nikon microscope eyepiece with Hoffman
optics. Data were analysed using the Mann-Whitney test.

Results: There was no difference in ZP thickness measured between the
observers (O1� 17.3�m � 3.12; O2� 17�m � 2.9; p�0.05 ). The mean
of ZP thickness of embryo from women age38 years (17.59�m � 2.59)
was significantly greater (p� 0.01) than that of embryos from women age
�38 years (17.01�m � 2.45).

Conclusions: This study demonstrated significant differences in ZP thick-
ness between embryos from older women (�38 years) and embryos from
younger women (�38 years), showing that ZP thickness is affected by
women’s age and suggesting the application of assisted hatching to older
patients.

REPRODUCTIVE SURGERY

P-480

A comparative study of postoperative adhesion formation following
unilateral lymphadenectomy by laparoscopy versus laparotomy in the
porcin model. G. Burlet, N. Baka, T. Lin, L. Bressler, P. Judlin. Maternite
de Nancy, Nancy, France.

Objective: In this study, we tested the null hypothesis that intraperitoneal
adhesion formation after transperitoneal lymphadectomy is the same
whether the procedure is performed by laparoscopy or laparotomy.

Design: Postoperative adhesions is a major clinical problem facing the
surgeon after reproductive surgery. We have chosen a standard complex
surgical injury—i.e.: external iliac lymphadenectomy—because this surgi-
cal procedure may actually be performed in humans either by laparotomy or
laparoscopy.

Materials/Methods: After approval was obtained from local animal re-
search committee, eighteen adult hogs (average weight 16.5 kg) were
randomly assigned to either laparoscopy or laparotomy and subjected to
standardized unilateral external iliac lymphadenectomy. Abdominal inci-
sions were evaluated for signs of bleeding, infection, or breakdown on a
twice daily basis. Four weeks after the initial surgery, 8 animals from each
group were killed and intraperitoneal adhesions blindly scored. As previ-
ously described, the pelvis was divided into four quadrants and all adhesions
were graded with macroscopic and microscopic scales (scale 0–3) to cal-
culate a total adhesion score of the five regions (four pelvic quadrants and
the abdominal wall incision). The adhesion scores were compared using the
non-parametric U test of Mann and Whitney with� � 5% and� � 10%.

Results: The total adhesion scores of the coelioscopic group are signifi-
cantly less (n� 7, mean� 1.42� 1.0) than for the laparotomy group (n�
8, mean� 5 � 1.54) (p� 0.05) When the abdominal wall adhesion score
is excluded, there is no difference between the coelioscopy group ( score�
1.42� 1.0) and the laparotomy group (score� 2.6 � 0.49) with Ux,y�
6.5 for U 0 � 5. (p � 0.2). No statistically significant difference on
histologic examination. Figures 1–5 show the difference in adhesion for-
mation between one pig of each group.

Conclusions: These results lead to the rejection of the pig as a surgical
model in comparing postoperative adhesion formation between laparoscopy
and laparotomy. As noted in previous studies, these parietal adhesion
formations are possible despite the integrity of the wound or absence of
abcess formation or foreign body reaction. However the porcine model
represents a very good and effective surgical model to learn coelioscopic
procedures.

Supported by: CRC Maternite de Nancy.

P-481

Parecoxib sodium effectively treats post-laparotomy pain. G. B.
Bikhazi, Z. H. Bajwa, M. C. Snabes, D. L. Lecomte, S. C. Talwalker, R. C.
Hubbard. Univ of Miami Sch of Medicine, Jackson Memorial Hosp,
Miami, FL; Harvard Medical Sch, Beth Israel Deaconess Hosp, Boston,
MA; Pharmacia, Skokie, IL.

Objective: To compare the efficacy of the injectable COX-2 specific
inhibitor parecoxib sodium with placebo, ketorolac and morphine in patients
who had undergone total abdominal hysterectomy or myomectomy.

Design: This double-blind, placebo- and active-controlled study com-
pared the analgesic activity of parecoxib sodium 20 mg IV and 40 mg IV
with placebo, ketorolac 30 mg IV or morphine 4 mg IV.

Materials/Methods: 208 women were randomized within 6 hours of
discontinuation of patient controlled analgesia when their post-operative
pain intensity reached�45 mm on the visual analog scale. After a 24-hour
single-dose phase, patients were eligible to continue parecoxib sodium 20
mg or 40 mg or ketorolac 30 mg IV to assess global multi-dose efficacy and
safety. Pain intensity, pain relief and Global Assessment of Study Medica-
tion were assessed using analysis of covariance and Time to onset of
analgesia and to rescue medication/remedication were analyzed by survival
methods.

Results: A single dose of parecoxib sodium 20 and 40 mg IV or ketorolac
30 mg IV significantly improved pain relief, pain intensity difference, Time
to onset of analgesia and to rescue/remedication, compared with placebo.
Ketorolac 30 mg IV and parecoxib sodium 40 mg IV were generally
comparable. Parecoxib sodium 20 mg was comparable to morphine 4 mg
while parecoxib sodium 40 mg was significantly better than morphine. The
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percentage of parecoxib sodium 40 mg and ketorolac 30 mg patients
reporting their study medication to be good or excellent was significantly
superior to all other treatment groups (p� 0.001) (Table 1). In general all
active treatment groups in the multi-dose phase of the trial were similarly
effective. Parecoxib sodium was well tolerated.

Table 1. Time to rescue medication/remedication and Patient’s Global
Evaluation of Study Medication.

Median time
to rescue

medication/
remedication

(hr:min)

Global
evaluation
of study

medication
(good/excellent)

Placebo 02:50 42%
Morphine 4 mg 04:55 61%*
Ketorolac 30 mg 06:10*** 80%***
Parecoxib sodium 20 mg 06:05* 59%*
Parecoxib sodium 40 mg 06:20*** 88%***

* p � 0.05, *** p � 0.001 vs. placebo.

Conclusions: This trial demonstrated that single-dose parecoxib sodium
40 mg provides significantly greater efficacy than placebo, parecoxib so-
dium 20 mg or morphine 4 mg and similar efficacy to ketorolac 30 mg in
treating post-operative pain after major gynecologic surgery.

Supported by: Pharmacia Corporation.

P-483

Comparison of FSH levels and post-procedure symptoms following
uterine fibroid embolization (UFE) versus hysterectomy or myomec-
tomy in women with symptomatic uterine leiomyomata. M. Gopal,
A. B. Pinto, D. M. Hovespian, P. L. Norton, V. S. Ratts. Washington Univ
Sch of Medicine, St Louis, MO.

Objective: To evaluate the hypothalamic-pituitary-ovarian axis and
symptoms post-uterine fibroid embolization (UFE).

Design: Prospective observational cohort study. Pre and post procedure
symptoms and FSH levels of women who underwent UFE were compared
to a control matched cohort of patients who underwent hysterectomy or
myomectomy (SURG).

Materials/Methods: Setting: Reproductive Endocrinology and Vascular-
Interventional Radiology Divisions at a major university program. Patients:
Women with symptomatic uterine leiomyomata between 20 and 50 years of
age who were scheduled for UFE (n� 6) or hysterectomy (n� 14)/
myomectomy (n� 8) were recruited. To date, 6 patients between 33 and 46
years of age who underwent UFE for symptomatic leiomyomata were
matched with patients of equal age and similar initial symptoms from the
SURG group. Interventions: Patients completed a survey either by tele-
phone or mail, and had FSH levels drawn at baseline, 1 and 3 months.

Results: The two groups did not differ with respect to subjective im-
provements after treatment in vaginal bleeding, pain, sleep disturbances,
urinary difficulty, or bowel complaints at 1 and 3 months (p 0.05 for each).
One of six patients in each group had vasomotor symptoms following
treatment. There was no difference in FSH levels at baseline (UFE 6.5
mIU/ml � 7 mIU/ml, SURG 3.05 mIU/ml� 1 mIU/ml; p � 0.8) or post
procedure (UFE 5.7 mIU/ml� 5.6 mIU/ml, SURG 4.68 mIU/ml� 4.58
mIU/ml; p � 0.48) between the groups. Additionally, FSH levels did not
change significantly from baseline to post procedure in either group (UFE
p � 0.38; SURG p� 0.73). Continuing data collection is in progress.

Conclusions: Preliminary data analysis indicates uterine fibroid emboli-
zation and surgical treatment for uterine myomas have similar post-treat-
ment outcomes.

P-484

Treatment of cervical aplasia by a graft of peritoneum, a new successful
technique. S. Alborzi, M. Yazdani, M. E. Parsanezhad. Shiraz Univ of
Medical Science, Shiraz, Iran.

Objective: To evaluate efficacy of a graft of peritoneum for cervical
aplasia.

Design: Observational study.
Materials/Methods: Two patients with cervical aplasia who had func-

tional endometrium and hematometra were considered for this new tech-
nique. Through an abdominoperineal approach, a plastic stent was inserted
between the endometrial cavity and the upper part of vagina; and a graft of
peritoneum was used over that. One of these patients had an unsuccessful
stent trial for reconstruction of vagina and cervix without usage of perito-
neum previously. This patient had a congenital absence of the upper two
thirds of the vagina and cervical aplasia. For this patient a skin graft was
also used to reconstruct vagina. In one of the patients, the plastic stent was
removed one month later and in the other one after one week. Patients were
observed after operation to see whether they developed regular menstruation
cycle.

Results: Up to one year of observation, both patients had regular cycles
with regular menstruation. Sonographic examinations also showed empty
cavity.

Conclusions: Classic text books of gynecology almost always recom-
mend hysterectomy in cases of cervical aplasia. This report presents a new
technique using a graft of peritoneum which was successful in treatment of
two such cases. More trials are needed to choose the best treatment for these
rare but very difficult cases.

Supported by: Shiraz University of Medical Science.

P-485

Pregnancy following advanced laparoscopic surgery for the treatment
of infiltrative rectovaginal and rectosigmoid colon endometriosis. R. A.
Pereira, L. F. Bellintani, P. C. Serafini, E. L. Motta, M. R. Duarte. Hun-
tington Reproductive Ctr, Brazil, Sao Paulo, Brazil.

Objective: Provide the results of treating advanced infiltrative rectosig-
moid colon and rectovaginal septum endometriosis by videolaparoscopic
surgery.

Design: A follow-up of up to 36 months of 83 women treated for severe
endometriosis due to infertility and pelvic pain.

Materials/Methods: 83 women, aged 27-39 years suffering from primary
(n � 58) and secondary (n� 25) infertility and associated pelvic pain
underwent surgery. None of the patients with secondary infertility had a
liveborn child and 2 patients had experienced 3 miscarriages. All patients
were followed by the investigators. Work-up included detailed H&P, rectal
ultrasound, colonoscopy and MRI when necessary. All women were treated
with long-acting GnRHa for 2–3 mo before surgery. Laparoscopic meticu-
lous excision of endometriotic implants and nodules, dissection of pararec-
tal space, enterolysis, ureterolysis, presacral neurectomy, and additional
treatment-oriented eradication of endometriosis were carried out. Laparo-
scopic bowel resection and reanastomosis were conducted in 3 women.

Results: Patients were discharged within 36–96 hours depending on the
extension of the procedure. 76 (92%) patients experienced substantial to
complete pain relief immediate. 41 (49%) patients conceived during the
follow-up treatment and 34 (17 from each subgroup of infertile women)
went on to deliver a liveborn child. 10 women conceived after 1–3 cycles of
ovulation induction and the remaining conceived spontaneously. 9 patients
experienced 13 first-trimester spontaneous abortions; 5 miscarriages from
the primary infertile women had chromosomal abnormalities while these
genetic flaws were observed in 2 out of 6 abortions in the secondary infertile
women. Post-op fever (5%), adynamic ileus, wound and shoulder pain were
the most common complications.

Conclusions: Infertility and pain associated to severe infiltrative recto-
vaginal and rectosigmoid colon endometriosis can be effectively treated
with extensive laparoscopic surgery, resulting in excellent pregnant out-
come.

P-487

Surgical correction of hypoplastic, atretic cervix. T. C. Nagel. Repro-
ductive Medicine Ctr, Univ of Minnesota, Minneapolis, MN.

Objective: To report a method for creating an endocervical canal in
patients with a hypoplastic atretic cervix, thereby avoiding hysterectomy
and preserving the possibility of child bearing.

Design: Report of two cases.
Materials/Methods: Two patients with congenital atresia of a hypoplastic
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cervix and primary amenorrhea are presented. A technique for the surgical
correction of this anomaly with subsequent, ongoing menstrual function. 1)
Patient presented in 1988 at age 16 with primary amenorrhea and history of
18 months of cramping abdominal pain that occurred monthly, lasting
approximately 5 days. Growth and development had been normal. The
patient had been sexually active. Examination revealed normal external
genitalia and a slightly shortened vagina, which ended blindly. Ultrasound
revealed a normal uterus and right ovary. There was a complex cystic
structure in the left adnexal area. With the patient in Allen stirrups an
incision at the apex of the vagina failed to show any identifiable cervix. At
laparotomy there was minimal endometriosis. The left tube was a hema-
tosalpinx surrounded by multiple thin walled cysts filled with clear fluid.
The uterine corpus and right adnexum were normal. On palpation the uterus
ended in a fibrous band extending caudally toward the vagina 2.5–3 cm in
length and 1–1.5 cm in width. The uterus was bivalved. 3 cc of old blood
was aspirated. A uterine sound was passed caudally from the endometrial
cavity through the hypoplastic fibrous cervical tissue into the vagina. A long
tonsil clamp was passed through the space into the vagina, a catheter was
grasped and drawn back into the uterus. A full thickness skin graft was
sutured around and to the catheter. The catheter and the graft were pulled
into the newly created cervical canal. The catheter was sutured into the
uterine cavity and the uterine halves were reapproximated. The distal end of
the graft was sutured to the vaginal mucosa. The patient was last seen in
1998 at which time she was still menstruating regularly. She stated that she
had had one episode in which her menses were delayed and a home a
pregnancy test was positive. Attempts at intrauterine inseminations were
unsuccessful. GIFT was recommended but the couple declined and planned
to adopt. 2) Patient was seen in 5/99 at age 17. She had been seen elsewhere
at age 15 for primary amenorrhea and non-cyclic pelvic pain. She was
sexually active and had taken oral contraceptives without withdrawal bleed-
ing. Ultrasound showed “follicular cysts.” Further evaluation occurred in
4/99 when a second physician saw her and absence of the cervix was
recognized. Laparoscopy was done on 5/25/99 revealing a normal appearing
uterus and tubes and polycystic appearing ovaries. Ultrasound indicated a
1.8� 1.8 cm cervix. On 8/25/99 a procedure similar to that done in the first
patient was performed. The patient was subsequently started on oral con-
traceptives with withdrawal bleeding at the time of last contact.

Results: Both patients continued to have menses for a protracted period
of time (10 years in first and 11⁄2 years in the second instance) following the
procedure.

Conclusions: These cases indicate that a cervical canal can be surgically
created in patients with a minimal amount of cervical tissue. Pregnancy
would be possible although GIFT would be required and internal cerclage is
probably necessary.

P-488

The risk and outcome of bowel injury associated with the trocar
insertion during transvaginal hydrolaparoscopy. I. Brosens, S. Gordts, R.
Campo. Leuven Institute for Fertility and Embryology, Leuven, Belgium.

Objective: Transvaginal hydrolaparoscopy (THL) has been proposed as a
first line procedure for the exploration of women with unexplained infer-
tility. A major concern is the risk of bowel injury. In standard laparoscopy
trocar injuries are not diagnosed in 10% and the untreated injuries have a
mortality rate of 33% (S Bhoyrul et al, Fertil Steril, 2000; 73/3, S55). The
objective of the study is to evaluate the prevalence, management, and
outcome of bowel injury occurring during the transvaginal access in THL.

Design: A multinational retrospective survey based on confidential, self-
reported cases.

Materials/Methods: The access in THL is by a combined system of a

Veress needle, a dilating device and a trocar of 3.9 mm in outside diameter
(Circon ACMI, Stamford, CT, USA). The participants of an international
meeting on gynecological microendoscopy in 1998, where the technique
was presented for the first time, were contacted with the question whether
they, or other colleagues they knew, had started using THL. A questionnaire
was sent to all starters confidentially requesting the number of procedures,
how much experience they had at the time of injury and the details on all
procedures complicated by bowel injury. Bowel injury was defined as a full
thickness lesion.

Results: Thirty-two responders from 18 different countries reported a
total of 15 (0.7%) bowel injuries in 2,126 procedures. After the first 50
procedures the prevalence of bowel injury decreased significantly from
1.3% to 0.3% (p� 0.02). Delayed diagnosis did not occur. The site of injury
was the extraperitoneal rectum in 84% and the size of the lesion varied
between 2 and 5 mm. Surgical repair was performed in one case by suturing.
Expectant management in the other 14 cases was without consequences.
Two patients were hospitalized for more than 2 days.

Conclusions: The results of the first survey on bowel injury during THL
are reassuring for two reasons. First delayed diagnosis did not occur in this
series and secondly, the bowel lesions tend to be minor and under strict
conditions can be treated expectantly. Adherence to the contraindications
and experience reduce the risk of bowel injury significantly. It remains
essential to inspect carefully the lesion for size and potential leakage and to
warn the patient of early signs of infection.

P-489

Selective uterine artery embolization in the management of uterine
myomas. E. Zupa, M. Pocek, D. Marconi, M. Sbracia, G. Simonetti, C.
Romanini. Ob/Gyn Dept, Tor Vergata Univ, Rome, Italy.

Objective: To evaluate the effectiveness of uterine artery embolization in
women with uterine myomas, in terms of clinical results for the related
symptoms. Furthermore, the potential negative effects of X-ray on the
fertility potential were investigated.

Design: A pilot study on 26 women affected by uterine single myoma
undergoing uterine artery embolization.

Materials/Methods: Between April 1998 and February 2000, 26 patients,
aged 32–54 years, underwent uterine artery embolization for menorrhagia,
pelvic pain, and abdominal mass. Inclusion criteria were: single myoma,
intramural localization, and high vascularization of the lesion. The X-ray
dose, to which patients were exposed, was measured by thermoluminescent
dosimeters placed into the posterior fornix of the vagina and on the skin at
the beam entrance place. The procedure was performed under peridural
anesthesia: polyvinyl alcohol particles of 355–500 microns were employed
as embolic microcatheters. The embolic agent was injected as distally as
possible. Color Power Doppler Ultrasound examinations were performed
during followup at 1–6 months and 1 year after the procedure. MRI was
performed before and after 1 year of the procedure.

Results: The uterine artery embolization was successfully performed in
100% of cases. The mean fluoroscopy time was 20 minutes during the
procedure. The mean dose of X-ray absorbed from the ovary was estimated
as 18.7 cGy and the mean dose of X-ray absorbed from the skin was 126.7
cGy. At follow-up there was a reduction of myoma volume of 55% at 6
months ultrasound examination and of 75% at 1 year examination. All
patients reported a sensible reduction of symptoms. Nonmajor complica-
tions were observed, even though for the post procedure pelvic pain seda-
tion was needed using peridural anesthesia pump.

Conclusions: This procedure shows good patient satisfaction, short time
patient recovery, and fertility preservation. The uterine artery embolization
may be a valid alternative to traditional surgery.
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