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Summary 

Purpose: To evaluate whether it is efficacious to allow immature (metaphase I or germinal vesicle stage) oocytes to incubate one 
more day and then perform ICSI 

Method: A retrospective study of frozen embryo transfers (ET) of deselected frozen embryos was performed to see if inclusion 
of a higher percentage of embryos derived from in vitro maturation of oocytes resulted in lower implantation rates 

Results: The implantation rate following transfer of frozen-thawed embryos, where embryos derived from immature oocytes con
stituted :5 40% of the embryos (group I) was si皿Jar to group 2 with> 40% (11.3% vs 9.8%). However, group 1 had a 10.2% implan
tation rate for viable (past first trimester) sacs vs only 4.3% for group 2. 

Conclusions: Pregnancies from transfer of frozen-thawed embryos derived from in vitro cultured immature oocytes are as likely 
to implant as the other deselected frozen-thawed embryos. 
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Introduction 

One of the ways to train embryologists to do intracyto
plasmic sperm in」ection (ICSI) without compromise to 
the patient is to practice on germinal vesicle stage or 
metaphase I oocytes that have been matured in culture. A 
problem that arises from this policy, however, is the dis
pensation of the embryos so formed. 

There are case reports of live pregnancies that have 
resulted from the exclusive transfer of all in vitro matured 
metaphase I or germinal stage oocytes [1-3]. In in vitro 
fert山zation (IVF) programs such as ours, where life is 
believed to start with conception, discarding these 
embryos is not pragmatic. Therefore, the policy is to cry
opreserve them at the 2 pronuclear stage. 

Empirically, these embryos are considered the least 
likely to implant. Thus, when a woman is coming for 
frozen embryo transfer (ET), these are the last embryos 
to be included in the transfer. It is rare that they are the 
only embryos available for transfer, but sometimes if 
there are insufficient embryos available for transferring 
the desired number by the couple, these embryos derived 
from immature oocytes will be included to make up the 
desired amount. 

Thus, these embryos, when transferred, are most fre
quently included with the last of the remaining frozen 
embryos (which will include ones deselected for less 
blastomeres or increased fragmentation or twice-frozen 
twice-thawed embryos). 
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This retrospective study was designed to evaluate the 
impact of these frozen-thawed embryos derived from 
one-day in vitro maturation of immature oocytes on clin
ical and viable pregnancy rates (PRs) and implantation 
rates. 

Materials and Methods 

Following controlled ovarian hyperstimulation (COH) with 
gonadotropins using various protocols including luteal phase 
leuprolide, follicular phase leuprolide (standard or microdose), 
or ganirelix at the time of a 14 mm follicle after gonadotropin 
stimulation, oocyte retrieval was performed 35-37 hours after 
I 0,000 U of human chorionic gonadotropin (hCG). The hCG 
injection was given when there was adequate follicular size and 
number, and sufficient serum estradiol. Some couples had pre
determined to have the oocytes fertilized by ICSI because of 
either male factor problems (oligo, asthenozoo, or terato
zoospermia, low hypoosmotic swelling test scores, presence of 
antisperm antibody), history of poor fertilization, or risk of fer
tilization failure, e.g., unexplained infertility. 

Only metaphase II oocytes were fertilized by ICSI on the day 
of retrieval. Metaphase I and germinal vesicle stage oocytes 
were matured one more day in culture to reach the metaphse II 
stage when ICSI would be performed by embryology trainees 

Some couples would proceed with fresh ET during the cycle 
of oocyte retrieval. The policy was to allow twice as many 
embryos as the patients desired to transfer (which usually was 
3) to reach the 72-hour cleavage stage. The best half of the
embryos, based on blastomere number, fragmentation scores
and symmetry, were transferred and the lower quality embryos
that progressed to day 3 were cryopreserved [4]. Those embryos




