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A 10-Year Retrospective Analysis of Adolescent Male Fertility Preservation – Developments and 

Suggestions for Improvements. 

M.Tian1*, J. Mellon1, J.Roberts1 

1Pacific Centre For Reproductive Medicine, Burnaby, British Columbia, Canada. 
 
Introduction: 

Beyond the stresses associated with the new diagnosis of cancer, male oncology must navigate 

appointments and treatments related to their disease and face the prospects of future infertility. In 

collaboration with our tertiary provincial pediatric cancer centre, our facility strives to provide pre-

treatment freezing of semen available in a timely and compassionate manner for these young patients.  

Methods: 

We reviewed the charts of male adolescent cancer presenting to our facility for pre-treatment 

cryopreservation of semen over the previous 10 years to detail a summary of the overall patient 

experience. One of the principle referring oncologist was also interviewed regarding feedback that they 

receive from patients and challenges that they see with these cases. 

Results: 

A total of 187 subjects were reviewed, with 44% successfully resulting in cryopreservation of a sample and 

33% returning to bank a second sample.  Failed collection was experienced in 26% of cases.  In 30% of 

patients where chemotherapy had already completed or been initiated, the sample that was only of 

sufficient quality for use with ICSI.   The oncologist felt that patients require more education on their 

fertility treatment options, there needs to be increased awareness amongst health care professions 

regarding these technologies, and patient require more flexibility for scheduling sperm collection 

appointments. 

Conclusion: 

This study highlights the unique challenges of fertility preservation in the male adolescent patient.  With 

approximately half of patient referred successfully banking at least one sperm sample, this is a simple and 

viable option for these patients.  A collaborative effort involving oncology clinics and fertility clinics to 

better educate both staff and patients regarding the time sensitive nature of these appointments is 

required.  
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A Case Report; Treatment of Hypo Hypo Patients with Opioid Receptor Antagonist to Induce Ovulation: 

A Forgotten Treatment? 

12Rawad Bassil, 12Jigal Haas, 13Robert Casper 

1Trio Fertility Center, 2University of Toronto, 3Department of ObGyn-UOT 

Introduction: Hypothalamic amenorrhea was first described by Klinefelter in 1943 to define amenorrhea 

of suprapituitary origin. Evidence has been provided that normal pituitary function is dependant on 

intermittent stimulation by GnRH secreted by the hypothalamus. Hypothalamic amenorrhea thus ensues 

from reduction of these intermittent discharges. 

Neural mechanisms that mediate the reduction of GnRH secretion in hypothalamic ovarian failure are 

incompletely understood. Several observations however showed that endogenous opioids play a critical 

role in this regard. Administration of exogeneous opiates inhibits pulsatile gonadotropin secretion in 

women and laboratory animals (Cicero et al, 1997; Ried et al, 1981), and acute pharmacological blockade 

of opioid receptors by administration of opiate antagonists is followed by resumption of pulsatile 

gonadotropin secretion and increase in amplitude and frequency of these pulses (Quigley et al, 1980; 

Veldhius et al, 1982). 

Case Report: We present a case of a 34 year old female patient G0P0 with a 1 year history of primary 

infertility. Patient has a history of irregular cycles and several failed letrozole and Clomiphene citrate 

treatment cycles to induce ovulation. 

As a first impression, patient seemed to have hypogonadotropic hypogonadism. Further investigation 

were done; CAH (congenital adrenal hyperplasia) was ruled out after a normal 17 OHP, PCOs (polycystic 

ovary syndrome) also ruled out by normal androgen profile and negative US appearance. Patient is 

generally healthy, no past surgeries, no known allergies. She works out 5 times a week including spinning 

classes, Pilates, and weight training. Her BMI is 21. 

Theoretical treatment with naltrexone to block endogenous opioid suppression of GnRH pulses was 

discussed with the patient. She was willing to try it as she does not want to do lifestyle modifications 

(reduce exercise, increase caloric intake, gain weight). Initial US done showed a 4mm endometrial 

thickness and no dominant follicles on either ovary. Naltrexone 50mg was started to be taken daily. One 

week later, ultrasound showed a 1.2cm DF (dominant follicle) on right ovary. After 12 days on Naltrexone, 

patient had a 2cm DF, blood work showed LH: 71 IU/L, E2: 478 pmol/L and FSH: 147 IU/L. Patient surged 

and was told to do timed intercourse. Patient got pregnant with this treatment and a 7 week vaginal US 

showed a blighted ovum. She was given Misoprostol 400mcg vaginally q6h for 3 doses. 

After she got her first period following the miscarriage, the patient was started on another course of 

Naltrexone 50mg daily. 12 days into the treatment, she had a 2.1cm preovulatory follicle on the right. 

Blood work showed LH: 38IU/L, FSH: 13IU/L, E2: 1119pmol/L. Patient had timed intercourse and 5 weeks 

later had a positive urine pregnancy test 
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Follow up: Vaginal US done at 7 weeks 3 days showed a single live intrauterine pregnancy; CRL: 1.15cm, 

yolk sac: 0.3cm, and FHR: 143bpm. Her EDC is 25 September 2017. 

Conclusion: The use of naltrexone which is an opioid receptor antagonist is a simple, easy and successful 

method of treating patients with hypogonadotropic hypogonadism in order to resume pulsatile GnRH 

secretion and induce ovulation for ultimately achieving pregnancy 
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Abnormal Sperm Chromatin Compaction and DNA Integrity in Men with Varicocele and Idiopathic 

Infertility 

Armand Zini, Maria C San Gabriel, Claudio Pedraza and Nicholas Haddad.  

Division of Urology, McGill University Department of Surgery, Montreal, Quebec, Canada. 

 

Background and Objective: Infertile men have been shown to possess sperm with high degree of DNA 

damage as compared with fertile controls. In this prospective study, our objective was to evaluate and 

compare sperm chromatin and DNA integrity in patients with varicocele, idiopathic infertility and donor 

controls.  

 

Materials and Methods: We collected semen samples from donor controls (n=6), and, infertile men with 

varicocele (n=13) and idiopathic infertility (n=30). Sperm DNA damage was evaluated using the sperm 

chromatin structure assay (SCSA) with the results expressed as %DNA fragmentation index (%DFI) and 

%High DNA stainability (%HDS). Sperm chromatin quality was assessed by microscopy using aniline blue 

staining (AB selectively binds lysine-rich histones), iodoacetamide fluorescein fluorescence (IAF targets 

free protamine sulfhydryl groups) and by flowcytometry using chromomycin A3 (CMA3-competes with 

protamines for binding to DNA). 

 

Results: Mean sperm concentration was significantly higher in the control group than in men with 

varicocele and idiopathic infertility and mean sperm progressive motility was significantly higher in the 

control group compared to the men with varicocele (data not shown). Sperm %DFI was significantly higher 

in the varicocele group compared to the control group (18± 11 vs. 7± 2%, respectively). The proportion of 

sperm with strong AB staining was significantly higher in the idiopathic group than in the control and 

varicocele groups (22± 10 vs. 9± 3 and 12± 4%, respectively). Moreover, the idiopathic group also exhibited 

significantly higher %CMA3 and %IAF sperm staining than the control group (20± 9 vs. 9± 3% and 32± 12 

vs. 14± 7%, respectively). We observed a significant inverse relationship between %DFI and progressive 

motility (r=-0.681, <0.0001). The positive AB staining was also significantly correlated with CMA3 (r=0.545, 

P<0.0001) and %HDS (r=0.286, P=0.045). 

 

Conclusions: Our data show that infertile men with varicocele have high levels of sperm %DFI (by SCSA), 

whereas, men with idiopathic infertility have poor sperm chromatin compaction (with highly positive AB, 

CMA3 and IAF staining). These data suggest that there may be different patterns of sperm chromatin and 

DNA integrity defects in these two populations of infertile men. However, larger prospective studies of 

sperm chromatin and DNA integrity in infertile men are needed to support our observations. 
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Aneuploidy Rates of Blastocysts Grown and Biopsied in Different IVF Laboratories using Similar 

Protocols and the Same Genetics Laboratory 

M Crowe1; A Lagunov1, N Bossert2, La A3, C Johnson4, A Sheiko5, TG Hannam6 , WB Schoolcraft7, JE Swain8 

CCRM Toronto1, CCRM Minneapolis2, CCRM Orange County3, CCRM Atlanta4, Houston IVF5; Colorado 

Center for Reproductive Medicine6, CCRM IVF Network7 

 

Background: Existing data indicate that preimplantation embryo aneuploidy and mosaicism rates in donor 

population can differ dramatically between IVF laboratories, suggesting that culture conditions or 

biopsy/cell preparation technique between facilities may impact chromosomal complement.  Comparing 

comprehensive chromosome screening (CCS) outcomes from multiple IVF labs using similar lab protocols 

and techniques offers a unique opportunity to further explore the impact of the IVF laboratory on 

impacting chromosomal abnormalities. 

Materials and Methods:  Six IVF laboratories around North America using the same culture system were 

compared to assess blastocyst aneuploidy rates.   All laboratories used the same protocols, including the 

same media, protein, oil and plastic ware and similar equipment.  Data from patients undergoing CCS on 

blastocyst stage embryos were compared and stratified by female patient age (donor, <35, 35-37, 38-40, 

>41). All biopsy quality blastocysts from all 6 laboratories were sent to the same single-site genetics 

laboratory.   Analysis was done via aCGH or NextGen sequencing depending on the time frame.  Results 

within an age group between laboratories were compared using ANOVA and Tukey Analysis. 

 

Results:  Blastocyst aneuploidy rates between 6 different IVF laboratories using similar protocols did not 

significantly differ when examining patients in similar age groups. 

 
 

0

10

20

30

40

50

60

70

80

90

100

donor <35 35-37 38-40 41+

Female Age

Lab 1 Lab 2 Lab 3 Lab 4 Lab 5 Lab 6



CANADIAN FERTILITY AND ANDROLOGY SOCIETY 

SOCIÉTÉ CANADIENNE DE FERTILITÉ ET D’ANDROLOGIE  

DO NOT REPRODUCE WITHOUT AUTHOR’S CONSENT 

Conclusions:  

Blastocysts grown and biopsied in different IVF laboratories using similar laboratory techniques and the 

same single-site genetics lab displayed similar levels of aneuploidy within patient age groups.  This data 

supports the notion that conditions or techniques used within the IVF laboratory may impact embryonic 

aneuploidy.  Slight differences in aneuploidy rate may be due to patient population/selection or clinical 

protocols. 

Financial Support: None 
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Apoptosis and Fragmentation in Mouse Embryos Developed under Different Oxygen Tensions 

Mahmoud Iews1, 2, Ahmed Hashem2, Faten F.Abdlehafez3, Mohamed Fawzy4, BoPeng1, Mohamed A. 
Bedaiwy1. 

1Division of reproductive endocrinology and infertility, Obstetrics and gynecology department, University 
of British Columbia, Vancouver,BC,Canada; 2Obstetrics and Gynecology department, University of South 
valley, Qena, Egypt; 3Obstetrics and Gynecology department, Assiut University, Assiut , Egypt; 4Ibnsina 
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Introduction: Oxygen play an integral part in embryo development. However, culturing embryo under 

high oxygen tension was associated with formation of reactive oxygen species which affect embryo 

viability and subsequent implantation potential. Culturing mouse embryos under 5% has been shown to 

improve embryo development but data documenting effect of oxygen tension on mouse embryos 

regarding fragmentation and apoptosis are scarce. Our objective of this study is to compare between 3, 

5, 20% oxygen tension in terms of fragmentation and apoptosis development. 

Materials and methods: A total of 300 two cell stage mouse embryos were harvested from (C57BL/6J) 

female mice after superovulation and timed natural mating. The embryos then were randomly cultured 

in three different oxygen tension 3% (n=95), 5% (n=95) in triple gas incubator with 6% CO2 and 91%, 89% 

N2 respectively and 20% (n= 110) in conventional incubator with 6% CO2 under temperature 37°C. 

Embryos were cultured in groups of 5-10 per well in culture media under oil overlay. Embryo morphology 

and development were daily monitored until day 4 of blastocyst stage. Blastocysts from each group then 

assessed for apoptosis by using TUNEL assay. Chi-square test and Kruskal-wallis were used when 

appropriate for comparison between 3 groups and P< 0.05 was considered significant. 

Results 

Day 4 3%  
(n=95) 

5% 
(n=95) 

20%  
(n=110) 

Total blastocyst n (%) 54 (57%) 72 (76%) 67 (61%) 

Hatching  11 58 20 

Blastocyst 43 14 47 

Morula 8 3 11 

<8 cells 9 8 2 

Degenerates 24 12 30 

  

On day 2 fragmentation was significantly higher in the 3% group compare to the other concentration 

(P<0.05) but not significantly different from 20%. Notably, the number of hatching embryos were 

significantly higher in the 5% group (P<0.001). The total number of hatching and blastocyst together at 

oxygen 5% was significantly higher than other two concentrations (P<0.001).The apoptosis index was 
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significantly higher in blastocysts from group 20% than other oxygen concentrations, but there is no 

significant difference in blastocysts developed under 3% and 5%. 

Conclusions: Our preliminary results showed that 5% oxygen tension for mouse embryo development 

seem to be better than other concentrations. Embryos developed under 5% oxygen are more likely to 

blastulate, hatch and associated with better morphology and less apoptosis.  
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Application of the Halofish Assay to Distinguish Chromosomal (Chr) and Extrachromosomal (EC) 

Telomeric DNA Populations in the Human Sperm Genome 

Pamela Kurjanowicz1,2, M. Komosa3, Uri Tabori3, Sergey Moskovtsev2,4, and Clifford Librach1,2,4,5  

1Department of Physiology, University of Toronto, 2Create Fertility Centre; 3Hospital for Sick Children, 

4Department of Obstetrics and Gynecology, University of Toronto; 5Department of Gynecology, Women’s 

College Hospital, Toronto, Ontario. 

Introduction: Assessment of sperm telomere length (spTL) in infertile men presents a number of 

challenges: few cells from oligozoospermic patients, high sperm-to-sperm heterogeneity, varying levels 

of sperm DNA damage, and distinguishing between chromosomal (Chr) and extrachromosomal (EC) 

telomeric sequences. We previously demonstrated that some DNA extraction methods include EC 

telomeric sequences, biasing downstream measurements towards shorter telomeres. Our aim   was to 

determine if the haloFISH assay could   distinguishbetween Chr and EC telomeres. 

Materials & Methods: Sperm were isolated via density gradient centrifugation. HeLa and GM847 cells 

served as EC(-) and EC(+) controls. HaloFISH was performed on the low motility sperm fraction according 

to  Komosa et al., 2015. with incorporation of dithiothreitol (80mM) and proteinase K (250ug/ml) during 

cell lysis. Nuclei were selected at random and imaged   on the Zeiss Axioplan 2 equipped with a Zeiss Plan-

Apochromat 40x/0.95 Corr ∞/0.13–0.21 objective for Controls and 63x/1.40 Corr ∞/0.17 oil-immersion 

objective for sperm. Images were subjected to iterative deconvolution and quantitative analysis using 

Volocity software version 6.3. 

Results: We confirmed the presence of EC telomeric DNA in HeLa (n=20) and GM847 cells (n=20), with 

less EC telomere foci present in HeLa compared to GM847 (p<0.001). We then distinguished, for the first 

time, Chr and EC telomeric DNA populations in individual sperm cells (n=30). The number of EC telomere 

foci in sperm was comparable to that of GM847 cells, known to possess high levels of extrachromosomal 

telomeric repeat (ECTR) DNA and positive for alternative lengthening of telomeres (ALT). HeLa cells had 

less EC telomere foci compared to both sperm and GM847 (p<0.01). The distribution in number of EC 

telomere foci varied between sperm cells, demonstrating that high sperm-to-sperm variability within a 

heterogeneous sperm population is well captured by the haloFISH assay. 

Conclusions: Our data strongly suggests that the challenges of assessing spTL can be overcome using the 

haloFISH assay. This method allows for analysis of spermatozoa from oligozoospermic patients and highly 

selected, biologically relevant sperm populations. Most importantly, the assay captures sperm-to-sperm 

heterogeneity and distinguishes Chr and EC telomere populations to generate patient-specific telomere 

distributions. Our ongoing studies using the haloFISH assay will enable us to learn more about the 

molecular biology of human sperm telomeres and also evaluate this assay as a potential new diagnostic 

test for male factor infertility 
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Are centrifugation and gradient media exposure iatrogenic causes of increased sperm DNA damage 

during density gradient centrifugation? 

Andrew Lee1, Bill Yee1,3, Natalia Yasovich1, Junyan Zhang1, Kirah Hahn1, Sergey Moskovtsev1,2, Clifford L. 

Librach1,2,3,4,5 
1Create Fertility Centre, Toronto, ON, Canada; 2Department of Obstetrics and Gynæcology; 3Department 
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Introduction 

High levels of sperm DNA damage have been linked to decreased pregnancy rates and an increased risk 

of miscarriage. Density gradient centrifugation (DGC) is routinely used to isolate a pure population of 

motile sperm for assisted reproduction, however previous studies have reported increased DNA damage 

after DGC, attributing it to the method of isolation. The aim of this study was to investigate the effect of 

centrifugation and gradient media concentration on DNA damage post-DGC.  

Materials & Methods 

We first assessed the effect of centrifugation alone, in the absence of gradient media. DNA damage was 

evaluated by Sperm Chromatin Structure Assay and reported as DNA Fragmentation Index (DFI). Neat 

ejaculate (NE) DFI was measured as a baseline. Seminal fluid was removed by repeated centrifugation (3 

× 500g) and DFI was measured afterwards to ensure this did not contribute to iatrogenic damage. The 

sample was then centrifuged at 280g, 420g or 1300g for 30 minutes. An aliquot of NE was incubated 

(25oC) for the experiment duration to control for elapsed time. To assess the effect of gradient media on 

DFI, DGC was run at increasing gradient concentrations (40%, 60%, 80%). Semen aliquots were incubated 

(25oC) in parallel at equivalent concentrations. A 2 Layer (40/80%) DGC and a centrifugation without 

gradient media were run as negative controls.  

Results 

Sperm DNA damage did not significantly increase after centrifugation for 30 minutes at 280g (28.1±4.3%), 

420g (27.6±4.1%), or 1300g (27.6±4.3%) compared to the NE baseline DFI (21.1±4.6%) (n=12), nor did 

repeated centrifugation (25.0±4.4%) or time (25.3±4.5%). While DGC at increasing concentrations of 40% 

(23.9±3.4%), 60% (26.1±4.6%), and 80% (30.9±5.0%) did show a dose-dependent increase in DFI compared 

to the NE (22.9±2.5%), this was not statistically significant (n=5). Interestingly, incubation alone in gradient 

media yielded similar results: 40% (24.8±7.68%), 60% (27.47±4.95%), 80% (30.78±7.04%). The 2 Layer DGC 

(24.56±2.06%) and centrifugation without gradient media (18.13±1.74%) controls were also not 

statistically different from the NE.  
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Conclusions 

Our preliminary results suggest that centrifugation does not increase DFI. Increasing gradient 

concentration slightly increased DFI independent of centrifugation, however a larger sample size is 

required for more conclusive results. Iatrogenic causes may not be the sole contributors to increased DFI 

and intrinsic sample susceptibility to damage that varies across ejaculates may also be a factor.  

 

 

 



CANADIAN FERTILITY AND ANDROLOGY SOCIETY 

SOCIÉTÉ CANADIENNE DE FERTILITÉ ET D’ANDROLOGIE  

DO NOT REPRODUCE WITHOUT AUTHOR’S CONSENT 

 

Assessing the effect of fertilization procedure on blastocyst formation in human embryos 

Megan Bowles, Sara Edsall, Chen Jing, Salah Abdelgadir, Gary Nakhuda  

Olive Fertility Centre, Vancouver, BC, Canada 

 

Introduction 

The use of intracytoplasmic sperm injection (ICSI) was originally established in 1990 to treat male factor 

infertility but has since become routine in assisted reproductive technology due to the vast number of 

patients who benefit from this treatment. Reports have, however, suggested that ICSI may negatively 

affect blastocyst formation when compared with in vitro fertilization (IVF). This study aimed to identify 

differences (if any) in total blastocyst formation, and timing of blastocyst formation post-insemination in 

IVF versus ICSI. 

 

Materials and Methods 

A retrospective analysis was conducted on 852 ICSI and 171 IVF cycles from the beginning of January 

2014 to the end of March 2017 at Olive Fertility Center in Vancouver, BC.  Only patients having a fresh 

transfer and those for whom all blastocysts were frozen (freeze-all) were analyzed. Cycles with failed 

fertilization were not included. Blastocyst formation was evaluated on days 5 and 6 of embryo 

development using the Gardner grading system and all blastocysts graded 3BC/3CB to 6BC/6CB were 

included in the analysis.  

 

Results 

Analysis showed that 39% of the eggs fertilized via ICSI reached the blastocyst stage (as defined above). 

Of those, 59% did so by day 5 and 41% on day 6. Of the eggs fertilized via standard IVF, 46% reached the 

blastocyst stage, 67% by day 5 and 33% on day 6. The percentage of fertilized eggs reaching the 

blastocyst stage did not differ significantly between the insemination techniques; however, more 

embryos reached a blastocyst stage by day 5 with traditional IVF compared to ICSI (P-value = 2.38e-06).   

 

Conclusions 

Our analysis showed that, unlike previous studies, total blastocyst formation did not differ between the 

two fertilization methods. Embryos fertilized via IVF were more likely to form blastocysts by day 5 

compared to those fertilized via ICSI. Later blastocyst development in ICSI-fertilized embryos may be 

attributed to male-factor influences, increased atmospheric stressors, and micromanipulation.  
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Assessment of endometrial receptivity in implantation failure patients: a critical step for care 
management 

Laurence Bissonnette 1,2,3, Kimberley Crespo 2, Marie-Claude Lacoste 3, Cécile LeSaint 2, Simon Phillips 1,4, 
François Bissonnette 1,4, Isaac-Jacques Kadoch 1,3,4 

1 clinic ovo (ovo fertility), Montréal, Canada; 2 clinic ovo (ovo labo), Montréal, Canada; 3 clinic ovo (ovo 
r&d), Montréal, Canada; 4 University of Montreal, Montreal, Canada 

Introduction: Endometrial receptivity is a key element of embryo implantation and thus pregnancy 
outcome. The objective of this study was to determine the optimal implantation window of patients with 
previous failed embryo transfer. Using the diagnostic tool adhesio (specific molecular signature) and 
personalized care management, we aimed to optimize pregnancy rates by transferring the embryo 
according to the endometrial receptivity. 

Material & methods: The expression levels of 11 genes predictive of endometrial receptivity were 
analyzed in endometrial biopsies retrieved from patients under hormonal substitution treatment, 6 and 
8 days after progesterone (PG) administration. The mRNA expression levels were measured by qRT-PCR. 
From these results, the endometrium was classified as ‘receptive’ or ‘non-receptive’. If the endometrium 
was found non-receptive for both samples, biopsies after 7 and 9 days of PG were completed on 
subsequent cycle. adhesio permit the determination of the likelihood of embryo implantation for frozen 
embryo transfer (FET) cycle. adhesio was completed for 21 patients planning to undergo a FET (average 
number of failed embryos transferred: 2.6). Twelve patients had a FET using adhesio and personalized 
care management. These patients were recruited at ovo clinic (Montreal, Canada) from July 2016 to April 
2017.  

Results: At ovo clinic, the standard protocol is to transfer a frozen blastocyst 6 days after PG 
administration. For 19% (n=4) of the patients, a receptive endometrium was measured 6 days after PG. 
Interestingly, 52% (n=11) of the patients had a receptive endometrium 8 days after PG administration. For 
6 patients the endometrium samples were non-receptive, thus additional biopsies were suggested. Four 
patients completed additional biopsies 7 and 9 days after PG administration and had a receptive 
endometrium 9 days after PG. Overall 71% of the patients had a delayed endometrial receptivity. Using 
adhesio with personalized patient care management, the ongoing pregnancy rate of these implantation 
failure patients was 46%. 

Conclusions: These results show the importance of verifying the endometrial receptivity of patients with 
previous implantation failure. We have demonstrated an improvement in pregnancy rates by 
synchronising the embryo-endometrium cross-talk. 
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Beneficial Effect of Multivitamin, Antioxidant Supplement on Sperm DNA Integrity.  

Cécile Le Saint 1,2, Laurie Vingataramin 2, Julie Choi 1, Isaac-Jacques Kadoch1,2,3,5 Armand Zini4 

1ovo LABO, 2 ovo R&D, 3 ovo Fertility, 4 McGill Urology Research Department, 5 Department of Obstetrics 

and Gynecology, Centre Hospitalier de l'Universite de Montreal, Montreal, Quebec, Canada. 

 

Objective: To evaluate the influence of an antioxidant supplement on sperm DNA integrity in a cohort of 

men with idiopathic infertility. 

 

Materials and Methods: The present retrospective study was carried out between May 2016 and March 

2017 at Clinique ovo. We studied a cohort of 366 men presenting for infertility evaluation and sperm DNA 

testing between at the OVO fertility clinic between May 2016 and March 2017. From this cohort of 366 

men, we identified a subcohort of 20 consecutive infertile men that were treated with an oral antioxidant 

supplement (Fertil Pro: 400 mg L-Carnitine, 300 mg vitamin C, 100 mg coenzyme Q10, 67 mg vitamin E, 

30 mg zinc, 3 mg beta-carotene, 2 mg lycopene, 1 mg folic acid, 50 μg vitamin B12, 30 μg selenium and 25 

μg vitamin D) and underwent a second sperm DNA test 2 to 3 months after initiating treatment.  The 

sperm DNA fragmentation analysis was measured by a flow cytometry-based terminal deoxynucleotidyl 

transferase dUTP nick end labeling (TUNEL) assay and the results were expressed as %DNA fragmentation 

index(%DFI). 

 

Results: Mean sperm concentration and mean sperm progressive motility did not change significantly 

after oral antioxidant therapy (data not shown). However, we observed that oral antioxidant therapy was 

associated with a significant decreased in %DFI (from 35.3 ± 9 to 26.3 ± 6.1%, p<0.05), with 100% of the 

patients experiencing a diminution in their %DFI after therapy. Furthermore, 52.9% of men with a high 

initial %DFI (%DFI˃30%) had a DFI below 30% after treatment. 

 

Conclusions: Our data show that infertile men may experience a reduction in sperm DNA fragmentation 

after oral antioxidant therapy. However, randomized controlled trial on antioxidant supplements are 

needed to demonstrate the true benefit of this form of therapy.  
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Blastocyst Freeze-All Strategy for Anonymous Oocyte Donation Recipient Cycles: Keeping Success on Ice 
 
Joseph Doyle; Michele Purcell; Robert Stillman 
Shady Grove Fertility, Rockville, Maryland, U.S.A. 
 
Introduction: According to the Society for Assisted Reproductive Technology, donor oocyte recipients 
have consistently lower live-birth rates in frozen compared to fresh embryo transfers. Various 
explanations have been offered, including transfer of best embryo(s) in the fresh cycle and more generous 
freezing criteria with donor oocytes, but the cause is not clear. Regardless of etiology, the implications are 
important when considering a blastocyst freeze-all strategy with donor oocytes. We assess our data in a 
freeze-all strategy for donor oocyte cycles. 
 
Materials and methods: Anonymous oocyte donation recipient cycles from 2014-2016 using an elective 
blastocyst freeze all strategy (to simplify cycle and travel logistics) at a single private fertility center were 
identified. Freeze all cycles for non-elective indications and PGS cycles were excluded. Shared donation 
cycles, where oocytes from one donor were divided between up to 3 recipients, were included. Blastocysts 
with an inner cell mass/trophectoderm grade of BB or higher were cryopreserved on days 5 to 7 of embryo 
culture. Primary outcomes were implantation rate and livebirth rate per freeze-all cycle. Live-birth rate 
per transfer and multiple gestation rate were also evaluated. 
 
Results: 75 blastocyst freeze-all cycles in 71 recipients were performed during the study period. An 
average of 8.8 donor oocytes were inseminated for each recipient in freeze-all cycles, resulting in an 
average of 3.7 cryopreserved embryos. Shared donations constituted 92% of cycles (60% had 3 recipients; 
32% had 2 recipients; 8% were unshared). 110 transfers of 127 thawed embryos were performed (1.15 
embryos were transferred on average). Implantation rate was 47%. Live-birth rate per freeze-all cycle and 
per transfer were 72% and 49%, respectively. The multiple gestation rate was 10%. 
 
Conclusions: In this series of donor oocyte blastocyst freeze-all cycles, favorable live-birth rates per cycle 
and per transfer were observed. This strategy presents a viable treatment option for recipients, even 
those using the cost efficiency of shared oocyte cycles, interested in simplifying transfer logistics while 
maintaining overall success rates. 
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Bone Morphogenetic Protein 2 Increases Lysyl Oxidase Expression by Inducing CTGF-mediated Up-

regulation of Snail in Human Granulosa-Lutein Cells 

Long Bai1,2, Hsun-Ming Chang1, Jung-Chien Cheng1, Gongshe Yang2*, Peter C.K. Leung1* 

1Department of Obstetrics and Gynaecology, University of British Columbia, and BC Children’s Hospital 

Research Institute, Vancouver, British Columbia, Canada V5Z 4H4, 2College of Animal Science and 

Technology, Northwest A&F University, Yangling, Shaanxi, PR China, 712100. 

Introduction: Lysyl oxidase (LOX) is a copper-dependent enzyme that catalyzes the cross-linking of elastin 

and collagen and remodels the extracellular matrix (ECM). ECM is of great importance to maintain the 

architecture of ovarian follicle that plays a crucial role in the grwth and development of follicles and 

oocytes. Bone morphogenetic protein 2 (BMP2) belongs to the transforming growth factor β (TGF-β) 

superfamily that is involved in the regulation of ovarian folliculogenesis and luteal function. The aim of 

this study was to investigate the effect of BMP2 on the regulation of LOX expression in human granulosa-

lutein cells and the involved underlying mechanisms.  

Methods: Both primary and immortalized (SVOG cells) human granulosa-lutein cells were used as 

research models. The expression changes of LOX, connective tissue growth factor (CTGF) and SNAIL were 

evaluated after exposure to recombinant human BMP2. Real-time quantitative PCR and Western blot 

analysis were used to examine the specific mRNA and protein levels, respectively. The BMP/TGF-β type I 

receptor inhibitors (dorsomorphin, DMH-1 and SB431542) and target depletion with specific small 

interfering RNAs (CTGF, SNAIL and SMAD4) were used to investigate the underlying molecular 

mechanisms. 

Results: BMP2 significantly increased the mRNA and protein levels of LOX, CTGF and SNAIL, and these 

biological effects were abolished by pre-treatment with the BMP type I receptor inhibitors, dorsomorphin 

and DMH-1, but not with SB431542. Additionally, knockdown of CTGF totally reversed BMP2-induced 

increases in LOX mRNA and protein levels and partially attenuated BMP2-induced up-regulation of SNAIL 

expression. Moreover, knockdown of SNAIL also partially reversed BMP2-induced increases in LOX mRNA 

and protein levels. Notably, knockdown of SMAD4 completely abolished BMP2-induced up-regulation of 

LOX, CTGF and SNAIL expression.  

Conclusions: Our results indicate that BMP2 increases the expression of LOX by inducing the up-regulation 

of CTGF and SNAIL. These findings may provide insight into the mechanisms by which BMP2 modulates 

the ECM formation and remodeling in the human ovary.  

Supported by a Foundation Grant from the Canadian Institutes of Health Research (#143317) to P.C.K.L 

and the National Science and Technology Major Project of China (#2016ZX08006003) to G.S.Y. 
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Canada’s Online Grey Market in Egg Donation 

Kathleen Hammond 

University of Cambridge, Cambridge, United Kingdom  

Introduction 

In Canada, compensation for egg donation, beyond reimbursement of expenses, is not permitted. When 

egg donation is not between two previously known parties, there are limited options to connect. Online 

forums and advertising websites have become a popular way for intended parents and donors to connect. 

Reports (e.g. Motluk, 2010) have indicated that Canadian intended parents are paying Canadian donors 

that they connect with online. Limited data has been collected on (1) the experience of intended parents 

and donors connecting online, and (2) this online egg ‘market’, a market that relates to a strictly federally 

regulated area in Canada. This paper stems from a broader qualitative interview study of Canadian egg 

donation with the research question: what are the experiences of egg donation in Canada?  

Methods 

Thirty-five participants from Canada participated in the study: 20 intended parents (IPs) who were seeking 

donor eggs and/or had used donor eggs, and 15 egg donors (EDs). EDs were women who had, or were 

considering donating their eggs in Canada. All participants took part in in-depth semi-structured 

interviews regarding their experience with egg donation in Canada. Resulting data was analyzed through 

grounded theory and narrative summary analysis for re-occurring themes.  

Results 

All participants had explored online forums for the purpose of connecting. Four of the IPs, and 12 of the 

EDs had undergone or were in the process of undergoing a donation cycle after connecting online. In the 

majority of donations where they had connected online (4 IPs, and 9 ED), the donor had been 

compensated beyond reimbursable expenses. The majority of IPs and EDs described connecting online in 

unfavorable terms. Participants preferred the idea of a third party, such as clinic or agency, connecting IPs 

and EDs.  

Conclusions 

The restrictive nature of the regulation has limited donor agencies and clinics’ willingness to be involved 

in connecting IPs and EDs. Thus, the regulation in Canada might be contributing to IPs and EDs turning to 

the Internet to connect. Not allowing compensation has also contributed to a shortage of available 

donors. Donors are being paid despite the regulation, and the online sphere may be facilitating this. This 

study highlights the potential need to consider whether an online egg ‘market’ is an acceptable result of 

the regulation, or whether the way that IPs and EDs connect, and the regulation, might need to be 

revisited.  
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Chromosome Analysis of Blastocysts Using NGS Shows High Rate of Concordant Result When Performed 

in a Single Center 

Xiao Yun zhang1, Sara Henderson1, Li Zhang1, William Buckett1, Asangla Ao1,2 

1. McGill University Health Center (MUHC) Reproductive Center, 2. Departments of Human Genetics and 

obstetrics and Gynecology, McGill University, Montreal, Quebec, Canada 

Introduction: Chromosomal abnormality observed in human preimplantation embryos was suggested as 

one of the main reasons of implantation failure, miscarriages and live born children with aneuploidy 

syndromes. Preimplantation genetic screening (PGS), by selective transfer of chromosomally normal 

embryos may increase the success rate of IVF cycles, and substantially reduce the risks of adverse 

reproductive outcomes. With the improved comprehensive chromosome screening (CCS) technologies 

and the trend of blastocyst biopsy, more accurate selection of euploidy embryos for transfer has the 

potential to reduce the time and financial burden in an IVF treatment to achieve a healthy live birth. 

However, mosaicism is thought to be one of the major biological limitations for PGS diagnosis with single 

trophectoderm biopsy at the blastocyst stage, mosaicism is defined as the presence of two or more 

cytogenetically distinct cell lines. The objective of this study was to investigate whether PGS result from a 

single trophectoderm biopsy will represent the chromosome status of the whole embryo. 

 

Materials and Methods: Donated blastocysts were biopsied from different parts of the embryo, either 

inner cell mass or trophectoderm. Biopsied samples were subjected to whole genome amplification 

(Sureplex, Illumina) and library preparation (VeriSeq PGS, Illumina) before sequencing with MiSeq 

(Illumina). The sequenced data were exported and analyzed for chromosome aneuploidy with Bluefuse 

Multi software.  

Results: Fifty one embryos were donated from patients that underwent IVF (n=11), PGS (n=9), PGD for 

translocation (n=16) and PGD for single gene defect (n=15); 103 biopsied samples were tested, of which, 

23 embryos were analyzed for only 1 sample, and it was used to standardize the protocol, rest of the 

embryos had two or more samples analyzed. Out of 28 embryos with two or more samples, 23 (82%) 

embryos had concordant results within the same embryos after NGS. Results from 2 embryos with 2 

samples were not concordant (two samples from the first embryo showed either normal or pure 

aneuploidy; two samples from the second embryo showed either normal or complex abnormal). Results 

from 3 embryos with 2 samples had inconclusive result due to either technical limitations or chromosome 

mosaicism. 

Out of 28 embryos, 9 embryos were analyzed by a reference laboratory and were diagnosed as abnormal. 

These 9 abnormal embryos were subjected to multiple trophectoderm biopsy and NGS analysis. The 

results of all 9 embryos within our lab were concordant, however, 2 out 9 embryos had disconcordant 

results with the reference lab. Concordant rate of PGS results from our lab to PGS reference lab was 78% 

(7/9). 
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Conclusion:  Although the sample size was limited, 92% (23/25) of the blastocysts with two or more 

samples had concordant PGS result within the same embryo conducted in one lab by using one platform 

(NGS). However, the concordant rate was 78% when two different laboratories using the same platform 

were compared. The discrepancy of NGS concordant rate may be due to whole genome amplification bias 

and other technical variability of different laboratories.  
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Clinical Experience with Patient Choice for Luteal Phase Support  
 
Peggy Hemstock  

Regional Fertility Program Pharmacy, Calgary, Alberta 

Introduction:  The use of progesterone supplementation for luteal phase support (LPS) in Assisted 
Reproductive Technology (ART) cycles is well accepted. Various products are available in Canada all of 
which have resulted in similar pregnancy rates. The choice of which product is prescribed varies according 
to local practices.  Each product is unique in how it is used, the cost and side effects. Patients at the 
Regional Fertility Program (RFP) were given a choice regarding the type of luteal phase support they would 
like to use. Patient feedback on the reasons for their selection, their experience and comments were 
recorded by RFP pharmacists. 
 
Methods: Between May 2015 to the end of September, 2015, RFP pharmacists used a standardized script 
in asking patients to select their preferred progesterone product for LPS: Prometrium® or Endometrin®. 
Individual patient’s selection, reason for their selection and subsequent feedback were recorded and 
tabulated below. 
 
Results: 

 IVF – FRESH IVF - FROZEN 

TOTAL # CYCLES 443 373 

TOTAL # PATIENTS 441 351 

PROMETRIUM®  FILLED 261 276 

ENDOMETRIN®  FILLED 182 97 

  

Reason # pts 

Previously used 171 

Price and/or insurance coverage 144 

Applicator  86 

Less messy 62 

Other (eg. allergy,irritation etc) 22 

 
Of the patients that filled their prescriptions at the RFP pharmacy approximately 61% and 55% had 
complete or partial insurance coverage for Prometrium® and Endometrin® respectively. 
 
Conclusions:  Luteal phase support is an essential component of ART. The literature does not indicate that 
any one progesterone product is superior in efficacy. If patients are given the choice of LPS, it appears 
that the most important factors in making the decision are (in order): previous experience with the 
product, cost (and/or insurance coverage), ease of use (availability of an applicator) and side effects.  
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Clinical Relevance of Chromosomal Mosaicism in Human Embryos Detected by Massive Parallel 

Sequencing 

Svetlana Madjunkova¹, Rina Abramov¹, Ran Antes¹, Valeriy Kuznyetsov¹, Clifford Librach1,2,3,4,5
 

¹CReATe Fertility Centre, Toronto, Canada; ²Department of Obstetrics and Gynecology, ³Institute of 

Medical Sciences and 4Department of Physiology, University of Toronto, Toronto, Canada; 5Department of 

Gynecology, Women’s College Hospital, Toronto, Canada. 

 

Introduction: Preimplantation genetic screening for chromosomal aberrations has become more precise 

and sensitive with the introduction of next generation sequencing (NGS). Compared to array comparative 

genomic hybridization (aCGH), NGS has an increased detection rate of mosaicism, leading to a significant 

increase in the number of embryos classified as mosaic. Mosaic embryos can be sub classified as full 

chromosomal mosaics and segmental mosaics (only a portion of the chromosome is involved).  Current 

recommendations consider mosaic embryos suitable for transfer, however the clinical consequences of 

mosaicism are still not fully understood. Available data on pregnancy outcomes are sparse and this study 

aims to evaluate the clinical consequence of mosaicism detected at NGS resolution. 

Methods: For this study, we re-analyzed excess stored DNA from 94 transferred embryos that were 

previously diagnosed as euploid by aCGH, using NGS. The NGS analysis was performed by massive parallel 

sequencing using VeriSeq (Illumina) kits on the MiSeq platform in the CReATe Fertility Centre Genetics 

laboratory. The sensitivity for mosaicism detection was established through serial dilution experiments 

and NGS on this platform could accurately detect mosaicism as low as 20%.  Aberrations considered 

clinically relevant were ≥10Mb in size and with ≥30% mosaicism. 

Results: Clinical pregnancy outcomes from 94 embryos diagnosed as euploid by aCGH at the time of 

transfer were as follows: 63 had a viable ongoing pregnancy, 21 didn’t implant and 10 ended in a first 

trimester miscarriage. Mosaicism was detected in 16% of ongoing pregnancy cases, in 14% of non-

implanted embryos and in 40% of pregnancies that miscarried. In the group that experienced a 

miscarriage all were mosaic for full chromosome aberrations, while those with either ongoing pregnancies 

or those that did not implant were all segmental mosaics.  In addition, there was no overlap of the specific 

chromosomal aberrations observed in embryos that implanted and those that did not. 

Conclusion: We observed a trend towards a higher rate of mosaicism in embryos that miscarried. Full 

chromosome gains and/or losses were observed only among the miscarriage cases. Further studies are 

needed to fully determine the impact of specific mosaic chromosomal aberrations and the level of 

mosaicism, in order to better predict the pregnancy outcome after transfer of mosaic embryos.  

 



CANADIAN FERTILITY AND ANDROLOGY SOCIETY 

SOCIÉTÉ CANADIENNE DE FERTILITÉ ET D’ANDROLOGIE  

DO NOT REPRODUCE WITHOUT AUTHOR’S CONSENT 

 

Clinical validation of a published time-lapse imaging embryo selection algorithm to complement our 

decisions at time of embryo transfer 

Ainhoa Garcia1, Lina Al-Qahwaji1, Marie-Claude Léveillé1 

1 Ottawa Fertility Centre, Ottawa, Ontario, Canada. 

Introduction: The analysis of retrospective data demonstrates that culturing and selecting embryos with 

time-lapse system (TMS) significantly improves the relative probability of a clinical pregnancy. The 

introduction of this system as a routine practice in IVF laboratories is very recent and the majority of 

algorithms published are based on small data sets. The algorithm developed by Basile et al.1 is based on 

a larger database derived from different clinics with different embryo culture characteristics raising the 

possibility of this algorithm to be applied in different clinical settings. 

Methods: We retrospectively applied the algorithm described by Basile et al.1 on embryos monitored by 

EmbryoScope and assigned them a hierarchical score (A+ to D-). All the embryos included in this study 

were transferred on day 3 after egg retrieval. Kinetic data played no role in the embryo selection 

decision making for embryo transfer. We compared the clinical pregnancy rate (CPR) defined as 

presence of fetal heart beat in each embryo category (A, B, C and D). We only included patients who 

failed to become pregnant or where the number of fetal heart beats matched the number of transferred 

embryos. 

Results: A total of 69 cycles were included in the analysis. Overall 73 embryos were categorized based 

on the algorithm previously mentioned and significant differences (P=0.047) in CPR were observed 

among the different categories (A=27%, B=14%, C=18%, D=0%). 

Conclusion: A significant increase in clinical pregnancy rate is observed as the transferred embryos move 

from category D to A. By applying the algorithm developed by Basile et al.1 to our own data set we 

validated that the algorithm might be relevant and useful to our clinic as an additional embryo selection 

tool. Further studies with larger sample sizes are needed to confirm this initial observation. Kinetic 

markers represent one of the most potent non-invasive tools to improve embryo selection. Further 

research and contributions to the time-lapse technology need to be done to make it more 

comprehensive and available to IVF units worldwide. 

1Basile N, Vime P, Florensa M, Aparicio Ruiz B, Garcia Velasco JA, Remohi J, Meseguer, M. The use of 

morphokinetics as a predictor of implantation: a multicentric study to define and validate an algorithm 

for embryo selection. Hum Reprod 2015; 30:276-83. 
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Clinical, Hormonal and Metabolic Parameters in Women with Subclinical Hypothyroidism and Polycystic 

Ovary Syndrome: A Cross Sectional Study. 

1Mohamed Bedaiwy, 2Mohamed Abdel-Rahman, 1Sarka Lisonkova, 1,2Amr Abdelkareem, 3Faten 

AbdelHafez, 4James Liu. 

1University of British Columbia, Vancouver, British Columbia, Canada; 2Sohag University, Sohag, Sohag, 

Egypt; 3Assiut University, Assiut, Assiut, Egypt; 4Case Western Reserve University, Cleveland, Ohio, USA.  

 

Introduction: Polycystic ovary syndrome (PCOS) is the most common endocrinopathy in women during 

their reproductive years. Hypothyroidism may mimic some PCOS features. The relationship between the 

subclinical hypothyroidism (SCH) and PCOS is unclear. The objective of this study was to evaluate the 

clinical, hormonal and metabolic association between SCH and PCOS. 

Patients and Methods: This is a cross-sectional study conducted in a tertiary care clinic at Obstetrics and 

Gynaecology department, University Hospitals of Cleveland, Cleveland, Ohio, USA. A total of 137 women 

diagnosed with PCOS according to Rotterdam criteria were examined. Sub-clinical hypothyroidism (SCH) 

was defined as TSH > 2.5 mIU/L with normal free Thyroxine (FT4) level and the absence of symptoms of 

overt hypothyroidism. The mean age, BMI, fasting plasma glucose (FPG), Glucose tolerance test (GTT), 

hemoglobin A1c (HbA1c), fasting insulin, a 2hr insulin level after 75-grams glucose load, cholesterol, LDL, 

HDL and Homeostatic model assessment (HOMA) were compared between women with (Group A) and 

without SCH (Group B). HOMA was calculated using the formula HOMA = (fasting insulin mIU/mL x fasting 

glucose mmol/L)/22.5, and insulin resistance was diagnosed when HOMA was >2.5. 

Results: Among 137 women with PCOS, 21.9% had subclinical hypothyroidism. Both groups were similar 

regarding age and BMI. There was no difference in the mean values of GTT, HbA1c, fasting insulin levels 

and insulin levels at 2hr post 75-gram glucose. However, abnormal FPG level (OR 3.01; CI: 1.12-8.07. 

P=0.03) and abnormal HOMA (OR 3.7; CI: 1.14-12.00. P=0.03) were more likely in the women who had 

SCH than in women without SCH even after adjustment for age and BMI. Metabolic parameters (LDL, HDL 

and cholesterol) were not significantly different between both groups. 

Conclusions: In women with PCOS, those with and without SCH have similar metabolic and endocrine 

parameters. However, women with SCH are more likely to have impaired fasting glucose values and 

impaired insulin sensitivity. Close monitoring of PCOS patients with SCH is suggested. 
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Comparing Clinical Outcomes of Minimal Stimulation IVF and Conventional Stimulation IVF in Women 

with Poor Ovarian Response 

Angel Shan1, Chen Jing2, Gary Nakhuda2 

1University of British Columbia, Vancouver, British Columbia, Canada; 12Olive Fertility Centre, Vancouver, 

British Columbia, Canada  

Introduction: IVF involves controlled ovarian stimulation to recruit multiple follicles for oocyte retrieval. 

One factor that limits oocyte yield is poor ovarian response (POR). There is no consensus on the most 

optimal stimulation protocol for women with POR. Recently, minimal ovarian stimulation IVF protocols 

which use lower doses of gonadotropins were found in some studies to be comparable with higher dose 

conventional stimulation protocols in ongoing pregnancy rate, with the added advantage of easier 

regimens and fewer side effects. We hypothesized that in women with POR, minimal stimulation is non-

inferior to conventional treatment.  

Materials and Methods: Electronic charts of patients who had POR, defined as less than or equal to 3 

oocytes retrieved, following IVF treatment between May 2014 to Jan 2017 were reviewed retrospectively. 

All patients were treated at Olive Fertility Centre. The number of embryos for transfer, implantation, 

miscarriage and ongoing pregnancy rates for patients who underwent low dose minimal stimulation 

protocols were compared to those who underwent conventional high dose stimulation.   

Results: 114 patients with 123 cycles in the high dose group and 67 patients with 111 cycles in the low 

dose group were identified and compared. Baseline age was higher (P=0.037) in the low (38.8) versus high 

dose group (37.6), and AMH levels were lower (P=0.023) in the low dose group. A mean of 2.34 and 1.78 

oocytes were retrieved for the high and low dose groups respectively (P<0.0001). 68.3% of embryos in the 

high and 52.5% in the low dose group were available to transfer (P>0.05) with corresponding implantation 

rates of 20% and 34% (P>0.05). The miscarriage rates were 6.5% versus 3.6% and ongoing pregnancies 

rates were 13.0% versus 11.7% for the high and low dose groups respectively (all P>0.05).  

Conclusions: Our study found no difference in clinical outcomes between high and low dose protocols 

despite fewer oocytes retrieved in the low dose group. Therefore, minimal stimulation protocols may be 

a comparable option for patients with POR, while offering a more patient friendly, and more economical 

alternative to traditional high dose protocols. 
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Comparing Fertilization, Blastulation, and Pregnancy Rates following Intracytoplasmic Sperm Injection 

of Surgically-Retrieved or Ejaculated Sperm. 

Megan Bowles, MSc; Leila Negahban, MSc; Justin Lardizabal, MSc; Sonia Black, AHT; Chen Jing, MSc; Salah 

Abdelgadir, PhD; Gary Nakhuda, MD 
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Introduction 

The use of epididymal (PESA/MESA) and testicular (TESE) sperm has revolutionized the treatment of male 

factor infertility. In this study we compared the efficacy of frozen PESA/MESA/TESA sperm versus frozen 

ejaculated sperm in fertilization, blastulation and pregnancy rates post intracytoplasmic sperm injection 

(ICSI). 

 

Methods 

A retrospective analysis to compare the use of frozen sperm obtained surgically (PESA/MESA/TESE) or 

ejaculated through masturbation (donor and frozen partner sperm) was performed. Frozen/thawed 

surgical or ejaculated sperm was used for ICSI from July 2013 to April 2017. T-tests and Chi-squared 

statistical analyses were used to compare fertilization, blastulation, and pregnancy rates between the two 

groups. 

 

Results 

A total of 440 sperm samples were used for ICSI, comprising 131 frozen PESA/MESA/TESE and 309 frozen 

ejaculated specimens. The average fertilization rate of frozen ejaculated sperm was significantly higher 

than frozen PESA/MESA/TESE sperm (69.96% and 64.99% respectively; P<0.05). However, when 

comparing the rate of blastocyst formation there was no significant difference between frozen ejaculated 

sperm (34.10%) and frozen PESA/MESA/TESE sperm (32.18%). Following fresh embryo transfers, the 

pregnancy rate of 63.89% for frozen PESA/MESA/TESE sperm was significantly higher than the 48.28% for 

frozen ejaculated sperm (P<0.05). 

 

Conclusion 

The use of frozen PESA/MESA/TESE sperm resulted in significantly reduced fertilization, but significantly 

increased pregnancy rate when compared to frozen ejaculated sperm. Blastulation was unaffected by the 

type of frozen sperm used for ICSI. Surgically extracted sperm, though, mostly immature may result in 

reduced fertilization but nonetheless is a definitive and effective treatment for the primary infertility 

resulting from the complete absence of ejaculated sperm.  Conversely, ejaculated partner/donor sperm 

while mostly mature, results in a higher fertilization but lower pregnancy rate in couples with other causes 

of secondary infertility. 

 


