Autotransplantation of Cryopreserved Ovarian Tissue

As survival rates in breast cancer patients are steadily increasing, many women are now facing sterility due to treatment induced ovarian failure. Therefore fertility preservation in young breast cancer patients has become a new dimension of quality of life in the treatment of breast cancer. Of the various options to preserve fertility, ovarian tissue banking has been a promising clinical technique. After remission, the ovarian tissue, by a freezing-thawing procedure, can be autotransplanted back to the pelvis, to restore fertility. This technique allows the storage of a large number of follicles, it avoids hormonal stimulation which is needed in embryo or oocyte freezing, and it can be performed in a very short time interval.

At the Leiden University Medical Centre, The Netherlands, the freezing procedure has been performed since 2002. In the oncoming years the first requests can be expected concerning restoration of fertility by transplanting the autologous tissue.

Despite the evidence available for cryopreserved ovarian tissue transplantation to restore fertility, freezing ovarian tissue has its limitation by the risk of re-introducing micrometastes after transplantation. Research programmes are needed to establish the safety of this procedure studying the risk of minimal residual disease in frozen ovarian tissue to develop a clinical design.

In our study we are focussing on identifying the risk of micrometastases in the ovarian tissue by a tailor-made approach using different techniques. 

By using histology, immunohistochemistry and PCR-breastcancer specific markers (MGB1/MGB2) we evaluated all remaining ovarian tissue after harvesting the ovarian cortex, by the sentinel node concept (3 levels). We found no evidence of micrometastases in our population and therefore, we minimized the risk of  reintroducing minimal residual disease (MRD) in these patients. 

However, the frozen ovarian tissue is not useable for evaluation. Thus the risk of reintroducing MRD is small, but not zero. Therefore we designed a new approach to evaluate the whole ovary prior to freezing using optical imaging by near-infrared fluorescence. This technique will be evaluated in the next 4 years.

This project will optimize the safety in using ovarian tissue for fertility preservation, has lead to the first 2 autotransplantations in the Netherlands  and will shortly lead to the first ovarian tissue transplantation in young breast cancer patients in the Netherlands, supporting a new step in the fight against breast cancer.
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