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Summary 

Purpose: To assess the ab山ty of twice frozen/thawed multi-cell embryos to implant in the human uterus 
Method: Fourteen frozen embryo transfer (ET) cycles, in which at least one twice-frozen embryo was thawed for transfer, were 

matched to frozen ET cycles in which no twice-frozen embryos were thawed. The number of embryos thawed at the pronuclear 
stage and at the multi-cell stage were matched. 

Results: Multi-cell embryos frozen once had a 76.3% survival rate after thaw and those frozen twice had a 74.0% survival rate. 
For frozen ET cycles that had no twice-frozen embryos, the viable pregnancy and implantation rates were 58.3% and 29.8%, respec
tively. The corresponding rates for cycles involving at least one twice-frozen embryo were 50.0% and 25.5%, respectively 

Conclusion: The inclusion of twice-frozen embryos in the embryo pool did not reduce the implantation rate. 
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Introduction 

Most in vitro fertilization (IVF) centers employ some 
type of embryo selection process to transfer the best 
embryos the first time. Ideally, the best embryos should 
have the most blastomeres with the least fragmentation. 
Those embryos not transferred on the retrieval cycle are 
generally cryopreserved. 

The same type of selection process can be used for 
frozen embryo transfer (ET). The question arises as to the 
value of refreezing an already once-frozen, once-thawed 
embryo. Anecdotal case reports have been published of 
human pregnancies that have been achieved following 
frozen ET of refrozen twice-thawed embryos [1-3]. 

The study presented herein attempted to determine if 
the chance of implantation was as likely with refrozen, 
twice-thawed embryos versus once-frozen, once-thawed 
ones. Since transfer of all refrozen twice-thawed embryos 
is rare, the study tried to answer this question by compa
ring implantation rates when all once-frozen, once
thawed embryos were transferred versus situations when 
at least one twice-frozen, twice-thawed embryo was used. 

Materials and Methods 

Fourteen patients undergoing frozen ET elected to use 
embryos that had been refrozen following a previous frozen ET 
These patients comprised the study group. In the previous 
frozen ET cycle, the patient had more embryos thawed than she 
intended to transfer. Selection of embryos for transfer was 
based on number of blastomeres and degree of fragmentation. 

Each patient was matched retrospectively to another patient 
in the database who had the same frozen embryo pool, i.e., 
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same number of embryos thawed that had been frozen at the 
pronuclear and multi-cell stage. For example, if a patient had 
five embryos thawed, three frozen at the pronuclear stage and 
two frozen at the multi-cell stage, she was matched to a couple 
who also had five embryos thawed, three pronuclear and two 
multi-cell. The matched patients made up the control group. 

Source()f Frozen Embryos 
Embryos used for transfer were either frozen at the 2PN stage 

or multi-cell stage. The 2PN embryos may have been from IVF 
cycles where twice as many embryos as intended to transfer 
were allowed to reach multi-cell stage and the rest of the 
embryos were cryopreserved at the 2PN stage. Alternatively, in 
some individuals considered at risk for developing ovarian 
hyperstimulation syndrome, or those whose endometrium on 
the day of hCG injection was considered inappropriate by ultra
sound criteria, all embryos were cryopreserved at the 2PN 
stage. 

The source of multi-cell embryos used for frozen ET could 
be either the remaining multi-cell embryos not chosen for fresh 
ET, or could be the multi-cell embryos that developed from 
thawing 2PN embryos that were not selected for the first frozen 
ET. 

Freezing Procedure 
The embryos were frozen using a simplified method in which 

a slow cooling program is started at the seeding temperature of 
-6°C in an alcohol-bath controlled-rate freezer. 1,2 propanediol
was used as the cryoprotectant [4].

The thawing procedure for refrozen embryos was the same as 
that used for once-frozen embryos. They were thawed using a 
one-step dilution of the cryoprotectant [ 4]. The straws were left 
in air for two minutes, after being removed from the liquid 
nitrogen, to warm to room temperature. The columns were 
shaken down, and the straws were inverted in a 37°C water bath 
for three minutes. The straws were inverted again in room tem
perature water for one minute before the contents were expel-






