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A Patient-Blinded Randomized Pilot Study Comparing Uterine Artery Embolization Clinical 
Outcomes using Gelfoam alone versus Gelfoam plus Embospheres in Women with Symptomatic 
Uterine Fibroids. 
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Introduction:  Fibroids are common in the reproductive age affecting 40% of women by age 35, of 
whom 20-50% require treatment for reproductive failure and menstrual and bulk effects.  Fibroids have 
been associated with sub-fertility and myomectomy enhances fertility and pregnancy outcomes.  
Uterine artery embolization (UAE) with Embospheres (E) is effective in fibroid associated heavy 
menstrual bleeding and bulk effects.  However, Embospheres may cause unintended embolization of 
ovaries, endomyometrium, and other organs/tissues, resulting in unwelcome sequellae.  Gelfoam 
pledgets (G) temporary uterine occlusion which do not migrate to other organs, may eliminate/reduce 
misembolization, and may be appropriate  in women wishing to enhance or preserve fertility when 
myomectomy is inappropriate, inadequate, refused or difficult to perform.  We hypothesized that UAE 
using G-only is feasible, better tolerated by patients, equally effective, to E+G and may minimize/reduce 
above adverse events. 
 
Methods:  This was a prospective, pilot, patient blinded, REB approved RCT (Level I) at a University-
affiliated teaching hospital.  Objectives included feasibility, tolerability and clinical outcomes following 
UAE using G-alone versus E+G.  We randomized 59 women with symptomatic  myomas; G (n=31) vs. E+G 
(n=28).  Women received trans-femoral catheter fluoroscopically directed UAE under local anesthesia, 
intravenous sedation, and overnight patient-controlled-analgesia, using G-pledgets-alone or E(500 -
700mic) + G-pledgets.  At baseline, groups were similar in age, parity, BMI, total fibroid load (uterine & 
dominant fibroid volume) determined by sonography, and menstrual blood loss determined by the 
Aberdeen menorrhagia severity scale (AMSS/Ruta score).  Post-embolization pain was evaluated by 
comparing the average hourly self-administered morphine by each group (mL) during the first 24 hours.  
Baseline, 3, 6 and 12 month fibroid & uterine volume, menstrual bleeding and patient satisfaction scores 
where compared between the groups.   
 
Results:  Mean hourly morphine requirement (mL) at 1, 2, and 3 hours were for G-alone (3.4, 3.1, 2.6) 
and G+E (5.9, 10.2, 5.0), respectively which was statistically significant.  After 4 hours, both groups used 
the same amount of morphine and it remained <3ml until discharge.  Mean (SD) uterine volume for G vs 
G+E respectively were: baseline; 801cm3 (538) vs.565 (370), 3 months; 535 (226) vs. 426 (322), 6 
months; 485 (401) vs. 401 (249), 12 months; 467 (438) vs. 343 (227) with NS between groups at any 
interval.  Mean (SD) dominant fibroid volume for G vs G+E respectively were: baseline; 268 (291) vs. 227 
(213), 3 months; 190 (290) vs. 137 (168), 6 months; 132 (168) vs. 93 (101), 12 months; 118 (169) vs. 81 
(99) with NS between groups at any interval.  Mean (SD) Ruta scores for G vs G+E respectively were: 
baseline; 19.2 (6.8) vs.21.6 (6.1) (NS), 3 months; 11.5 (7.2) vs. 8.1 (5.2) (NS), 6 months; 13.2 (8.3) vs. 6.4 
(4.0) (p<0.001), 12 months; 10.5 (7.9) vs. 5.8 (3.6) p<0.01 for G-alone & E+G, respectively.  At 12 months, 
71 % & 79% were satisfied/very satisfied, for G vs G+E respectively (NS). 
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Conclusions: UAE with G-alone was associated with significantly less post-embolization pain, was equally 
effective to E+G in reducing uterine volume (41%), dominant fibroid volume (56%),  and was effective at 
normalizing menstrual blood loss. 
 
Pain Scores 
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Fig 1: Pain (self-administered Morphine by PCA pump) following UAE with Particles (red) vs. 

Gelfoam only (black)   

Fig 2: Uterine Volume Reduction: 42% (G) vs. 39% (G + E) (NS) 
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Bleeding Reduction 
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Fig 3: Aberdeen Menorrhagia Severity Scale (AMSS, Ruta score) Reduction 45% (G) v. 73% (G + E) 
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Singleton Pregnancy Outcomes after Blastocyst Versus Cleavage Stage Embryo Transfer: A 
Systematic Review and Meta-Analysis 
 
Clifford Librach2, 4, Shir Dar1, Tal Lazer2, Prakeshkumar Shah3,  
 
1CReATe Fertility Center. 2CReATe Fertility Center, Department of Obstetrics and Gynecology, University 
of Toronto. 3Department of Pediatrics, Mount Sinai Hospital and University of Toronto. 4Department of 
Obstetrics and Gynecology, Women’s College Hospital. 
 
Introduction: Several studies comparing singleton pregnancies after blastocyst, compared to cleavage 
stage embryo transfer, have shown a higher incidences of preterm birth, low birth weight and fetal 
malformations.. Single embryo transfer is well known to reduce multiple pregnancy rates. However, this 
has increasingly led clinics to use prolonged in vitro culture to the blastocyst stage, for embryo selection.  
Therefore, it’s important to understand potential short and long term effects of prolonged in vitro 
culture.   Here, we systematically reviewed literature concerning singleton pregnancy outcome after 
cleavage stage (day 2-3) vs. blastocyst transfer (day 5-6). 
 
 Methods: An exhaustive literature search between 1980 and March 2013 was conducted to identify 
relevant studies. Risk of bias in eligible studies was assessed using the Ottawa-Newcastle scale. 
Outcomes of interest were preterm birth (PTB) (<37 weeks), very preterm birth (VPTB) (<32 weeks), low 
birth weight (<2500g), very low birth weight (<1500g) and congenital malformations. Meta-analysis was 
conducted to estimate pooled adjusted odds ratio (AOR) with 95% confidence interval (CI).  
 
Results: Six observational studies of low to moderate risk of bias were included.. There was a significant 
increase in preterm birth (4 studies, 54022 cleavage stage and 21494 blastocyst stage embryos; AOR 
1.32, 95% CI 1.19-1.46) and congenital anomalies (2 studies, 22068 cleavage stage and 4517 blastocyst 
stage embryos participants; AOR 1.29, 95% CI 1.03-1.62). There was no difference in odds of VPTB (4 
studies, 54022 cleavage stage and 21494 blastocyst stage embryos, AOR 1.18-, 95%CI 0.93-1.49), LBW 
(4studies 53339 cleavage stage and 21162 blastocyst stage embryos, AOR 1.06, 95%CI 0.99-1.15), and 
VLBW (3 studies, 21318 cleavage stage and 6542 blastocyst stage embryos, AOR 1.01, 95%CI 0.73-1.38).  
Conclusion: This meta-analysis revealed significantly higher odds of preterm birth and congenital 
anomalies for singleton pregnancies following blastocyst compared to cleavage stage transfer. ,   We 
hypothesize that prolonged in vitro culture may adversely affect subsequent fetal and/or placental 
development. Future risk reduction strategies may include: development of better non-invasive 
methodology for cleavage stage embryo selection and/or improvements in the safety of prolonged in 
vitro culture systems.  Our results suggest that informing patients about potential increased risks when 
considering culture to the blastocyst stage for embryo selection would be prudent. 
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Does Delayed Blastocyst Development Impair Fresh eSet Cycle Outcome? 
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Virirak Kattygnarath1, Faez Faruqi1, Pierre St-Michel1 
 
1Procrea Clinics, Montreal, Canada. 2University of Montreal, Department of Obstetrics and Gynaecology, 
Montreal, Canada. 3University of Sherbrooke, Department of Obstetrics and Gynaecology, Sherbrooke, 
Canada. 
 
Introduction: Delayed blastocyst development has been shown to be associated with a decreased 
clinical outcome in fresh embryo transfer cycles. This is probably due to impaired synchronization of 
embryonic stage with the endometrium, and to reduced embryo quality. However, little is known about 
the impact of this developmental delay on the pregnancy potential in the setting of an elective single 
blastocyst transfer (SBT) policy.  
 
Methods: This was a prospective cohort analysis performed in a private infertility clinic. All patients who 
underwent fresh SBT in an 11 months period in 2012 were included. 426 women underwent fresh SBT. 
Blastocysts were obtained either on embryo culture Day-5 or Day-6. Clinical outcomes were compared 
between Day-6 (n = 84) and Day-5 (n = 342) blastocyst embryo transfer cycles.  
 
Results: Patients in both groups were homogeneous for Day-3 FSH level, AMH level, and for duration, 
type and cause of infertility; as well as for median total dose of gonadotropin used. However, the mean 
duration of ovarian stimulation was higher in Day-6 group compared to Day-5 group, 10.5± 1.9 versus 
10.0 ± 1.7, respectively, (P=0.0304). Day-6 group had a median of 0.0 (0.0-0.0) surplus blastocyst 
cryopreserved, whereas Day-5 group had a median of 1.0 (0.0-2.0) embryo cryopreserved (P< 0001). 
Biochemical pregnancy rate was significantly lower in Day-6 group (31.0%, versus 45.6%, P=0.0190). 
However, implantation rates (29.8% versus 40.9%, P=0.0620), and ongoing implantation rates (23.8% 
versus 34.2%, P=0.0695) were equivalent in both groups. Nonetheless, as a cofounding factor, patients 
in Day-6 group were significantly older than patients in Day-5 group; mean 33.8 ±3.9 versus 32.6±4.5 
yrs., respectively (P=0.0270). 
 
Conclusion: Patients undergoing Day-6 fresh SBT cycles tend to be older, but they yield similar clinical 
outcomes, when compared to patients undergoing Day-5 SBT cycles. These results might be biased by 
the presence of low number of patients in Day-6 group or might be due to confounding factors, such as 
age and duration of stimulation. To corroborate these findings, further data collection reaching a 
sufficient power analysis is needed.  
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Immature Spindle Might Induce the Two Spindle Birefringence in Unfertilized Eggs after ICSI 
 
Jeong Hee Moon, Elena Garcia, Sara Henderson, Alina Mahfoudh, Weon-young Son, Hananel Holzer 
 
McGill Reproductive Center, McGill University Health Center, Quebec, Canada 
 
Introduction: ICSI is suggested to overcome the fertilization failure of IVF, nevertheless low fertilization 
rates or complete fertilization failure occurs in controlled ovarian hyperstimualtion (COH) cycle. Oocyte 
activation failure induced from cytoplasmic immaturity result in failure of fertilization, which can be 
detected as two spindle birefringence by Polarized light microscopy (Polscope). On the other hand, the 
fertilization rate of in vitro matured (IVM) oocytes is also significantly low because of immature spindle 
owing to incomplete maturation of cytoplasm. In this study, we evaluated the spindle in unfertilized 
eggs using the Polscope in cases of very low fertilization rates after ICSI and compared with that of IVF. 
In addition, we examined the spindles on unfertilized IVM eggs to compare with those from IVF or ICSI 
with the goal of understanding the cause of fertilization failure and improving future therapeutics. 
 
Method: Between Oct 2010 and Jan 2013, cycles with less than 50% fertilization were considered for 
this study. Oocytes were collected 35hours after hCG administration. The cumulus - corona complex was 
stripped and oocytes were incubated for another 1~2 hr prior to ICSI. The MI oocytes were cultured 
further in vitro for a maximum of 4 hrs and ICSI was performed at the same time as the sibling MII 
oocytes.  For IVF, 3 hrs after egg retrieval, oocyte-cumulus corona complex were inseminated by 
conventional insemination. 174 unfertilized mature oocytes after ICSI from 33 couples and 193 
unfertilized mature oocytes after IVF from 28 couples were examined to evaluate the spindle by the 
Polscope. In addition, 73 IVM oocytes were injected after in vivo culture and various unfertilized eggs 
after ICSI were examined for spindle using the Polscope. 
 
Result: In the ICSI group, two meiotic spindles were observed in (51%) unfertilized oocytes, this is 
significantly higher than that (12%) of the IVF group (P<0.05). The rate of one spindle in the ICSI group 
(40%) was significantly lower than that of the IVF group (81%)(P<0.05). The fertilization rate of IVM 
oocytes was 41.1% and 27 unfertilized in vitro matured eggs out of 43 were examined for spindle by the 
Polscope which resulted in 81.5% of the unfertilized eggs showing two spindle birefringence.  
 
Conclusion: A major reason for fertilization failure after ICSI seems to be due to incomplete oocyte 
activation. Cytoplasmic immaturity in oocytes impedes oocyte activation causing low fertilization and 
presents two spindle birefringence by the Polscope. 
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Pre-Cancer Treatment Fertility Consultation Reduces Mental Preoccupation with Fertility Issues in 
Young Women Cancer Survivors 
 
Samantha Yee 
 
Factor-Inwentash Faculty of Social Work, University of Toronto. Centre for Fertility and Reproductive 
Health, Mount Sinai Hospital. 
 
Introduction: Over 4,000 reproductive-aged Canadian women are diagnosed with cancer each year; but 
yet very limited data are available regarding their experiences of how fertility concerns were handled 
when they received cancer care in Canada. This study aims to find out their views on matters related to 
fertility, motherhood and preserving fertility through ART. Data were collected using an anonymous 
web-based questionnaire comprising 115 questions with skipping functions. Eligible participants had 
received a cancer diagnosis between ages 18 and 39 and had completed their treatment.  
 
Methods: Approximately 50 cancer organizations and groups across Canada helped promote the 
research study by posting recruitment flyers and the survey URL in their media platforms. Facebook, 
Twitter, and Internet advertisement sites were also used. More than 200 women had accessed the 
online survey from September 2012 to April 2013. Data collection is on going.  
 
Results: Survey data from 171 completed surveys were analyzed. Mean age at cancer diagnosis was 
30.19 (SD=5.71) and mean current age was 34.04 (SD=6.0). Almost half of respondents (47.4%) were 
uncertain about their fertility status; 18.1% believed they were as fertile as other women of their age 
and 34.5% believed they were less fertile. Significant differences in mental preoccupation with fertility 

with large effect size were found between these three groups (F(2,168)=9.94, p<.0001, 2=.11)). A total 
of 130 respondents (76%) discussed fertility risks with their oncologists prior to commencing cancer 
treatment, although 40.4% of discussions were self initiated and thus may not have occurred otherwise. 
Only 43 (25.1%) respondents were referred to fertility clinics for consultation and 13 (7.6%) proceeded 
with cryopreservation. Those attending consultation with a fertility specialist were significantly more 

knowledgeable (F(2,168)=6.04, p<.01, 2=.07)), with a higher knowledge score (mean=23.23, SD=2.59) 
on cancer related fertility risks and cryopreservation options than those who had no discussion at all 
(mean=21.95, SD=1.84) or had discussion with their oncologists only (mean=21.97, SD=1.89). They were 
also found to be less mentally preoccupied with fertility than the other two groups (F(2,168)=5.13, 

p<.01, 2=.06)). 
 
Conclusion: Fertility and motherhood are important quality of life issues for many young female cancer 
survivors. Cancer patients should be routinely informed by oncologists about fertility risks and referred 
to fertility clinics to facilitate informed decision making regarding fertility preservation options when 
making plans for cancer treatment.  
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Cross-Border Reproductive Care in North America: A Pilot Study Testing a Prospective Data 
Collection Program for IVF Clinics in Canada and the United States 
 
Edward G Hughes1,2, Angie Sawyer3, Deirdre DeJean2, G David Adamson3 

1ONE Fertility, Burlington, Ontario.  2McMaster University, Hamilton, Ontario. 3Fertility Physicians of 

Northern California. 

Introduction: Cross-border reproductive care (CBRC) is a growing global reality, driven largely by limited 

access to specific treatments in home countries.  Understanding the scope and volume of CBRC through 

prospective data collection, is a logical next step that has not yet been taken in North America or 

Europe.  

Objectives: To develop and test a non-identifying, prospective data collection system for CBRC in 

Canada and the USA; to demonstrate that this process would be simple, safe, informative and therefore 

worth including in the routine collection of data for CARTR and SART; and to provide leadership to ART 

communities in Europe and beyond. 

Materials and Methods: IRB approval was obtained.  CFAS and SART approved and disseminated an 

email invitation, under the auspices of ICMART. This letter provided a link to a brief online survey and 

data collection form. Responding centers were contacted by email and phone. They were asked to 

collect non-identifying summary data on all patients coming to them from other countries during the 

months of October through December, 2012. The three data points to be collected were: the patients’ 

home country; reason for crossing borders; and the type of care received. 

Results: Of the 41 Canadian and 372 US clinics contacted, 7 and 46 responded to the questionnaire.  

Three of seven Canadian and 44/46 US clinics reported providing CBRC.  In total, 75% of clinics agreed 

that non-identifying data on country of origin and reason for travel should be collected.  However, only 

one of seven Canadian, and one of 46 US clinics expressing initial interest, actually collected data and 

returned their summary form, despite multiple supportive calls. 

Conclusions: While CBRC is a major component of ART in North America (between 3% and 10% of IVF 

cycles are provided to out of country patients in Canada and USA), clinicians are not motivated to collect 

the simplest of data on this practice.  Reliable data would help us better understand the impact of CBRC 

on patients, and perhaps improve the chance that in future, they might access safe and effective care 

without being dislocated from their homes, families and social supports. 

 
 


