
Objective:  To describe the successful use of oocyte cryopreservation in an IVF cycle.

Design: Case report.  

Setting: Private ART Clinic

Patient: A 30 year-old patient with tubal and oligoasthenoteratospermia underwent 

controlled ovarian hyperstimulation and IVF-ET in February 2003.  Total 8 oocytes were col-

lected.  Three MII oocytes were ICSI and 5 (4 MII, 1 MI) were cryopreserved per couple

requested.  She became pregnant, and delivered a baby girl in November 2003. The patient

returned 3 years later for a frozen cycle. Cryopreserved oocytes were thawed, inseminated 

via ICSI, and cultured. To synchronize the recipient's endometrium, the patient was given 

estradiol replacement and when the endometrium reached > 8mm thickness, progesterone in

oil was started.  Embryo transfer was performed on day four of progesterone.  

Intervention: An IVF cycle resulting in frozen oocytes per patient request using slow freezing

method with 3 steps dehydration protocol of 1, 2 - propanediol and sucrose.

Result: The patient's initial serum ß-hCG level was 236 mIU/ml 14 days after ET.  An initial

ultrasound at the sixth week of gestation revealed one gestational sac with positive cardiac

motion and appropriate sized yolk sac. The pregnancy was uneventful and culminated in a

cesarean delivery of a healthy baby girl. 

Conclusion(s): This case illustrates the feasibility of oocyte cryopreservation resulting in a

normal pregnancy and healthy baby.  Patients undergoing IVF have options of freezing either

embryos or oocytes decreases the stress of the ethical dilemma that many couples go through

when they make decisions concerning the fate of their embryos and surplus oocytes.

Over the last four years, oocyte cryopreservation has become more
prominent, “(it) has applications for both infertile and fertile women and
(this technique) is gaining momentum.” 1 This technology has created
more options that patients have when seeking infertility treatments and
making the decisions concerning gametes and embryos.

This case demonstrates the potential to become pregnant using
frozen oocytes. Not only did the frozen oocytes survive the freeze-thaw
process, they fertilized, cleaved, and implanted for a viable pregnancy,
as did the fresh oocytes in the initial cycle.  This patient delivered
healthy children from both fresh and frozen cycles using oocytes from
a single ovarian stimulation cycle. The use of frozen oocytes has grown
more acceptable and has allowed the industry to begin promoting their
use as a viable option to couples seeking infertility treatments.

• A 30-year-old woman, G0 P0, with tubal and oligoasthenoteratospermia
infertility underwent COH for IVF.

• Prior to the stimulation cycle couple determined, that they 
wanted only 3 oocytes inseminated and cryopreserve the 
surplus oocytes due to personal religious beliefs.  Their 
ultimate goal was to transfer 3 embryos.

• Eight oocytes were retrieved, seven metaphase II and 
one metaphase I.  Four MII and one MI oocytes were 
cryopreserved.

• The three remaining oocytes were ICSI'd, and fertilized normally.
The three embryos were transferred on Day-2. (Figure 2a)

• Fourteen days following transfer, the patient's initial serum 
β-hCG was 133 mIU/ml, and 29 days later, an ultrasound
showed a single gestational sac and confirmed cardiac activity.
In November of 2003, the patient delivered a healthy baby girl
by C-Section.  

• Three years later the patient, 33 years old, G1 P1, began fertility
treatments again. The couple desired all oocytes thawed, but
requested that only the 3 best oocytes be inseminated for 
three embryos to be transferred.

• The five remaining oocytes from the initial fresh cycle were
thawed 35 months later.  The four MII oocytes were thawed, 
3 survived and the fourth degenerated.  The single MI oocyte
survived and matured to a MII oocyte.

• ICSI was performed on the 3 best quality oocytes, all three 
fertilized normally.  Assisted hatching was performed on all
embryos and the patient transferred 3 good quality Day-2
embryos. (Figure 2b)

• Fourteen days following transfer, the patient's initial serum 
β-hCG level was 236 mIU/ml.  An ultrasound 28 days later
revealed a single gestational sac with cardiac activity confirmed.
The patient delivered a healthy baby girl by C-section in
September of 2006.

This case demonstrates that the quality and survivability of the cryo-
preserved oocytes using this new Slow-freeze/Rapid-thaw process has
increased pregnancy rates.  The case also shows that both frozen and fresh
oocytes can create normal pregnancies.  The storage of surplus oocytes
allows couples to inseminate a pre-determined number of oocytes, and
enables couples to see oocyte disposal as a more feasible and ethically
appeasing option than long-term embryo storage or disposal.

The principal challenges with oocyte cryopreservation are the disruption
of the delicate meiotic spindle2 during the freeze-thaw process and zona
hardening3.  With the new protocol, the proper amount of cryoprotectant
has confirmed that it doesn't disrupt the meiotic spindle and other organelles
in the oocyte2,4.  These factors have lead to inseminating via ICSI and AHA
prior to transfer.

Cryopreservation and long-term storage has given patients the option
of oocyte donation, instead of embryos, which many couples have moral
issues with. Anonymous cryopreserved donor egg banks can provide male
genetic linkage to the child and a close resemblance to the couple.  

It is appealing to the younger generations of women, where the focus 
in life has veered away from bearing children at a young age rather to the
career and establishment prior to family. “Oocyte cryopreservation offers 
fertile young women an opportunity to act as their own potential oocyte
donors in the future.” 1 It is beneficial to women that risk losing their 
ovarian function due to medical treatments, like cancer patients. 
Viable oocytes can be cryopreserved, with the hope of someday bearing a
child after treatment.

The use of frozen oocytes in IVF has increased drastically; so much so,
that we are currently conducting a review board approved randomized study
to observe embryo morphology differences between freshly inseminated
oocytes and oocytes inseminated after a freeze-thaw protocol.  As more
research and studies are completed, freezing oocytes will ideally become
more popular and ethically appeasing to couples going through infertility
treatments.
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Abstract
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The patient underwent controlled ovarian hyperstimulation (COH),
initiated by the use of recombinant FSH and hMG for 9 days, using a
long GnRH-agonist protocol to synchronize the late luteal phase antral
follicles.  A hCG injection was administered 36 hours before TVA. 
The predetermined number of oocytes were ICSI'd and the surplus
oocytes were frozen using a new slow-freeze/fast-thaw technique using
1, 2 - propanediol and sucrose as cryoprotectant. After thawing, 
the surviving oocytes were cultured in cleavage medium (Sage, Cooper
Surgical) with 10% synthetic serum substitute (Irvine Scientific) at 37°C
in an atmosphere of 5% CO2 in air.  Survivability is based on 1) the zona
pellucida and cell membrane were observed to be intact, 2) the 
perivitelline space was of normal size, 3) there was no evidence of 
cytoplasmic leakage or oocyte shrinkage. (Figure 1)  The oocytes 
were ICSI'd and fertilization check performed.  Assisted hatching was
performed, and the embryos transferred back to the patient on Day-2.
The patient's endometrium was prepared with the combination of 
vaginally administered estradiol (E2) and progesterone (P4), along with
an intramuscular progesterone supplementation.
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