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Summary 

Purpose: To see if pregnancies can be achieved after performing intracytoplasmic sperm injection (ICSI) of in vitro matured 
metaphase I or germinal vesicle stage oocytes and then cryopreserving them at the 2 pronuclear stage 

Methods: Transfer of frozen/thawed hatched day 3 embryos to two women. All embryos were a result of in vitro maturation of 
immature oocytes followed by ICSL 

Results: Both women conceived. One has delivered and one has successfully completed the first trimester. 
Conclusion: These two cases represent only the second and third reported cases of pregnancies following frozen embryo transfer 

where the embryos resulted from fertilizing immature oocytes by ICSL 
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Introduction 

Fertilization by intracytoplasmic sperm injection 
(ICSI) requires mature metaphase-11 oocytes. One case 
was reported where a pregnancy and successful birth 
resulted from the in vitro maturation of germinal-vesicle 
stage oocytes followed by ICSI [ l]. 

A case was also reported of successful pregnancy fol
lowing frozen embryo transfer (ET) of in vitro matured 
metaphase I and germinal-vesicle stage oocytes [2]. 

Reported here are the second and third cases of pre
gnancies following frozen ET derived from retrieval of 
immature oocytes that were first matured in vivo for 24 
hours before ICSI was performed. 

Case Report 

Case 1: 

A 29-year-old wom,!ln with secondary infertility (her only 
pregnancy had been ectopic) sought IVF. The ectopic pre
gnancy was treated by salpingectomy and the remaining tube 
was also removed at the same time for hydrosalpinx and occlu
sion. She had had four previous IVF cycles in another institu
tion that had not been successful. 

Her first IVF cycle at our IVF center was performed in 
November, 1997. Her day 3 serum FSH was 3 mIU/ml with a 
serum E2 of 44 pg/ml. She was on a follicular phase I四prolide
acetate controlled ovarian hyperstimulation regimen using 0.75 
mg leuprolide acetate (Lupron, Tap Inc.) from day 2 of the cycle 
until injection of hCG. Gonadotropins, including 150 JU human 
menopausal gonadotropin (hMG) (Humegon, Organon Inc.) 
and 150 JU of FSH (Fertinex, Serono Inc.) were given until two 
dominant follicles with an average diameter of 20 mm each was 
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reached. The hCG was given when the serum E2 was 1,531 
pg/ml but only six mature oocytes and three immature oocytes 
were retrieved. 

Though the semen analysis was normal, JCS! was used 
because she had had relatively poor fertilization in her previous 
IVF attempts. Intracytoplasmic sperm injection was performed 
as previously described [3]. She fertilized three of the six 
mature oocytes and she transferred three embryos (morula, 5-
cell, and 4-cell) 72 hours later. The three immature oocytes 
were cultured for one more day and ICSI was performed. Two 
fertilized and both were cryopreserved at the 2 pronuclear stage 
(2 PN) using a simplified freezing protocol [4]. She failed to 
eonce1ve. 

For her second cycle she used the microdose flare protocol 
(follicular phase leuprolide aeetate 0.1 mg daily in 2 divided 
doses) with 225 IU hMG (Humegon, Organon Inc.) and 225 TU 
reeombinant FSH (Follistim, Organon Ine.). Her baseline FSH 
was 9 mIU/ml with a serum E2 of 1,100 pg/ml. There were 
seven eggs retrieved with three mature and four immature. All 
three mature oocytes fertilized and an 8-cell, 7-eell, and 6-cell 
embryo was transferred three days later but she failed to con
ceive. Three of the four immature oocytes were matured 
another 24 hours in culture and ICSI was performed one day 
after retrieval. Three fertilized and were frozen at the 2PN 
stage. 

She then proceeded to frozen ET. All five frozen embryos 
that were the result of culturing immature oocytes one day more 
followed by ICSI were thawed. Though all five survived the 
thaw, only three cleaved to an embryo with adequate blastome
res (4-cell, 5-cell, and 10-cell) to transfer. The thawing proce
dure involved a one-step removal of the cryoprotectant 1,2 pro
panediol [4]. Assisted embryo hatching was performed 
immediately prior to transferring the 72-hour-old embryos [5] 
All embryos had 25% or less fragmentation. She eonceived and 
delivered a healthy full-term baby girl. 

The immature oocytes that were used in this transfer were 
metaphase I (n=3) and germinal vesicle stage (n=2) 




