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Cryopreservation and Germ Stem Cells: What Is the Connection?

Kutluk Oktay
Cornell University Weill Medical College

There are over 75,000 women sterilized as a result of chemotherapy and radiotherapy in the U.S.
alone. Tens of thousands of women are sterilized due to surgery performed for gynecological cancer.
It is against this backdrop that there is an increased demand for new assisted reproductive
technologies to preserve fertility.

When patients have at least 3-4 weeks prior to treatment, and if there is no contraindication for
ovarian stimulation, in wvitro fertilization and embryo cryopreservation can be used to preserve
fertility.

However, in the case of an estrogen-dependent cancer (i.e. breast cancer) ovarian stimulation with
conventional regimens is contraindicated. In that instance, tamoxifen can be used for ovarian
stimulation, in vitro fertilization, and embryo cryopreservation. With tamoxifen, embryo yield can be
increased by 2-6 folds compared to natural cycle-IVF, where no simulation is performed. In the case
of endometrial cancer, tamoxifen cannot be used because of its stimulatory effect on endometrium.
In which instance, aromatase inhibitors can be used for ovarian stimulation. Recent work has shown
that aromatase inhibitor drugs can induce multiple ovarian follicle development and result in
pregnancy rates comparable to other oral ovulation induction agents. Yet they can completely block
estrogen production during ovarian stimulation and thus will not stimulate estrogen-dependent
cancer.

When the patient is single and does not want to use donor sperm, another strategy is to
cryopreserve unfertilized oocytes. However, the pregnancy rates from frozen-thawed oocytes have
historically been lower than that of obtained from frozen-thawed embryos.

When feasible, we encourage our patients to cryopreserve embryos rather than oocytes.

Recent reports on the other hand, showed improved success rates with oocyte freezing, and in the
future, oocyte freezing may become equally acceptable.

In many cases, there is not enough time to perform an ovarian stimulation prior to cancer
treatment. In that case, we perform ovarian cryopreservation for later auto-transplantation. We have
performed 6 cases of ovarian transplantation, which resulted in ovarian function for as long as nearly
6 years. The most practical approach for ovarian transplantation is grafting of ovarian cortical pieces
underneath the forearm or abdominal skin. With this approach, ovarian tissue can be closely
monitored, tissue can be inserted and removed under local anesthesia, and oocytes can be collected
percutaneously for in vitro fertilization. Until now, embryo development and live birth were achieved
in two patients. Ovarian transplantation can not only preserve fertility but also reverse menopause,

and this may be an added benefit for some.
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Finally, recent evidence suggested that ovarian primordial follicle can be renewed in postnatal
mammals. Our labs generated some evidence in support of this hypothesis in humans.

In conclusion, there is a multitude of options for fertility preservation; to make the best use of
these options these patients should be referred to an assisted reproduction center as soon after the
diagnosis as possible. For those who have not been able to preserve fertility and who have
undergone ovarian failure as a result of cancer treatments however, oocyte donation and surrogacy

may be the final resort.
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