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Summary 

Purpose: To evaluate pregnancy and implantation rates following fresh and frozen embryo transfer (ET) according to blastomere 
number. 

Methods: A retrospective study from 1/1/97 to 9/30/98 including all cycles with ETs irrespective of age. 
Results: 65% of fresh transfers had at least one 8-cell embryo vs only 39.6% for frozen ET. The clinical pregnancy and implan

tation rates were higher when one 8-cell embryo was transferred (64% and 24%) vs a 5-7 cell embryo (41 % and 14.5%) for fresh 
transfers. There was less of a difference with frozen ETs (46% and 19% for 8-cell vs 38% and 17% for 5-7 cell). 

Conclusions: Since mostly only 8-cell embryos at day 3 reach the blastocyst stage, these data raise questions as to whether the 
quest to attain the highest pregnancy rate per transfer through blastocyst transfer, may be at the expense of overall pregnancy rate 
(fresh and frozen) from a given oocyte harvest. 
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Introduction 

The advent of new embryo culture medias has allowed 
successful development of human blastocysts without the 
need of co-cultures. This has lead to a significant rise in 
the percentage of in vitro fertilization (IVF) centers tran
sferring 5-6 day-old blastocysts. One obvious advantage 
is a high implantation rate per embryo which allows the 
transfer of fewer embryos and thus a reduction in the rate 
of multiple gestations. 

What is not clear is whether one can assume that an 
embryo not making the blastocyst stage would not have 
resulted in a viable pregnancy had it been transferred at the 
2nd or 3rd day-old stage. Though some IVF centers report 
that 93% of patients have at least one blastocyst to transfer; 
it is not unusual for some centers to report 40% of the 
patients not to even have an embryo transfer (ET) [1]. 

Previous studies failed to find a strong correlation with 
embryo morphology of multi-cell embryos and subse
quent pregnancy rates (PRs) [2]. Similarly, the predictive 
value of embryo morphology on day 3 for subsequent 
blastocyst formation is limited [3]. A positive co盯elation
was observed with the number of 8-cell embryos formed 
and subsequent blastocyst formation [1]. 

To help determine if culturing to blastocyst stage may 
help select-!he best ei:nbr�os so that th� PR and impl�n
tation on first transfer improves at the expense of a 
decrease in overall PRs per oocyte retrieval, we thought 
it would be useful to determine the PRs and implantation 
rates according to embryo cell number at the time of a 
3-day transfer. Furthermore, comparisons would be
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made between transfers on retrieval cycles vs frozen ET 
according to cell number of the embryos at the time of 
transfer. 

Materials and Methods 

A retrospective study of all ET cycles performed at our IVF 
center between 1/1/97 and 9/30/98 were included in this study. 
Six hundred and seventy-eight cycles followed oocyte retrieval 
(fresh transfers) and 522 cycles involved the transfer of cryo
preserved embryos (frozen ETs). 

There were no exclusions for age, follicular phase follicle 
stimulating hormone (FSH) levels, type of ovarian hypersti
mutation protocol used, etiology of infertility, or number of 
previous ETs. Ovarian hyperstimulation protocols included 
both luteal phase and follicular phase administration of leupro
lide acetate and ovarian stimulation with either all recombinant 
FSH, all human menopausal gonadotropin (hMG), or a mixture 
of the two. 

Embryo selection was used when transferring either fresh or 
frozen embryos by allowing twice as many embryos as inten
ded to transfer to cleave to the 72 hour stage, and the best half, 
based on number of blastomeres and fragmentation, were tran
sferred; those remaining were either frozen or refrozen (or 
discarded if very poor quality). The extra embryos not in the 
group used for the selection of the embryos for fresh transfer 
were cryopreserved at the 2 pronuclear stage. 

Embryos were cryopreserved and thawed using a simplified 
one-step procedure [4]. Assisted embryo hatching was perfor
med on day-3 embryos as previously described [5, 6]. Frozen 
ET protocols included hormone replacement therapy with or 
without down regulation as needed. Typically it consisted of a 
gradual increase in oral estradiol (E2) dosage from 2-6 mg over 
a two week period. Sometimes the dosage started at 4 mg if a 
previous cycle showed poor endometrial development. Someti-










