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Abstract


Ovarian tissue cryopreservation is one of the possibilities in fertility preservation strategies dedicated to patients undergoing oncological treatment still found as experimental. Authors of this mini review discuss its usefulness with all substantial disadvantages that arouses controversy.
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Introduction


The number of men and women suffering from cancer is still growing. Increasing cancer morbidity among children, adolescents and young adults force the researchers to development of successful fertility sparing methods. One of them, however still found as experimental, is ovarian tissue cryopreservation.

The impact of cancer on fertility

Oncological treatment, both chemo- and radiotherapy, has a negative influence on reproductive and endocrine functions and is related to a high risk of premature ovarian insufficiency (POI). The use of chemotherapy may cause increased follicular apoptosis, ovarian cortical fibrosis, damage to ovarian vasculature and premature activation, recruitment and destruction of follicles. However, this effect depends strongly on patient's age, drug type and dose administered in treatment [1,2]. Radiotherapy has an influence not only on the ovaries but also on the uterus and the hypothalamic-pituitary-gonadal axis. Its use is related not only with POI but also with higher rates of miscarriage, preterm labor and fetal growth restriction [3,4].

Fertility preservation strategies

According to the American Society of Reproductive Medicine recommendations, fertility-sparing methods can be divided into standard and experimental [5]. To the standard methods belong: gonadal shielding and ovarian transposition for radiotherapy, embryo and oocyte cryopreservation for other treatment opions. Experimental methods include: ovarian tissue cryopreservation (OTC) and transplantation, oocyte in vitro maturation (IVM) and hormonal ovarian suppression with the use of gonadotropin- releasing hormone (GnRH) analogs.

Ovarian tissue cryopreservation

This method involves the removal of ovarian cortical tissue during laparoscopic or classic surgery. Obtained tissue is then cryo preserved and after the completion of oncological treatment is then auto transplanted in two possible locations: ortho topic, (which includes ovarian fossa or pelvic cavity) and hetero topic (which includes forearm or abdominal wall). The first ovarian tissue transplantation was performed in 1999 with the first pregnancy not being reported until 2004 [6-10]. The first pregnancy was reported in 2004 in patient treated with both chemotherapy and radiation for clinical stage IV Hodgkin lymphoma [11]. Until 2017 there were only 86 live births after orthotopic transplantations and no live births after hetero topic transplantation reported [12,13]. Moreover, the number of pregnancies after ovarian tissue transplantation can be confounded by the possibility of ovulation of oocytes from the native ovary and not the transplanted tissue.

OTC can be used individually or together with other methods (for e.g. ovarian transposition, IVM or oocyte cryopreservation) in the same patient to achieve the highest efficiency of fertility sparing. Ovarian tissue cryo preservation can be very useful in patients requiring immediate gonadotoxic treatment of aggressive neoplasm, when there is no time for ovarian stimulation, oocyte retrieval and cryopreservation of oocytes or embryos. It is also the only possibility for fertility preservation in prepubertal girls [14]. Cryopreservation of ovarian tissue includes two methods: slow freezing or vitrification. Slow freezing is a classic method of cryopreservation whereas vitrification is a new, rapid method of cryopreservation developed to eliminate the risk of ice formation in ovarian tissue. Till now there are no pregnancies reported after vitrification of ovarian tissue. However, the results of oocyte and embryos vitrification are very satisfying and that allows to predict the possible high efficiency [15,16].

The advantages of ovarian tissue cryopreservation are that patient does not require ovarian stimulation and there is also no need for having a partner or using a sperm donor. Disadvantages include the risk of surgical and anesthetic procedures (necessary for removing and transplantation of ovarian tissue) and the risk of reseeding cancer in the future following auto transplantation. The American Society for Reproductive Medicine has reported the highest risk for ovarian metastasis in leukemia's and neuroblastomas [5]. Although, to date, there is no case of ovarian tissue exposing a patient to malignancy after transplantation, this risk must be taken into consideration in such patients.

Rosendahl et al. [17] Presented a study in which they examined ovarian tissue retrieved for cryopreservation using polymerase chain reaction to detect leukemic infiltration. They found that 75% of tissue samples showed leukemic infiltration, contrary to 0% rate of invasion on standard histologic examination [17]. It is now evidenced that for leukemic patients obtaining ovarian tissue after the first remission and before bone marrow transplantation may significantly decrease the risk of transmission from re implanted tissue. In a systematic review of auto transplantation of ovarian tissue from 289 patients with different malignancies (such as leukemia, lymphoma, sarcoma, breast , colorectal and gastric cancers) metastases were less common in most cancers, except for leukemia [18].

The future direction in development of described fertility preservation method seems to be ovarian tissue cryopreservation followed by in vitro maturation of oocytes retrieved from ovarian tissue and in vitro fertilization with embryo transfer. This procedure allows avoiding many disadvantages, such as the risk of metastasis after ovarian tissue auto transplantation and the risk of recurrence in patients with estrogen-dependent cancer (most of all breast cancer) during controlled ovarian stimulation protocols before classic oocyte retrieval. Moreover, it gives patients with hereditary cancer predisposition (for e.g. BRCA mutations) a possibility of preimplantation genetic diagnostics (PGD) in order to select embryos without familial cancer-predisposing mutations [19].

Summary


Increasing numbers of cancer survivors in the group of children and adolescents face the challenge of ameliorating the patient's quality of life. Cancer treatment, both chemo and radiotherapy have been shown to impair the whole reproductive axis and may lead to infertility. Therefore, there is a great need to develop methods for fertility preservation and ovarian tissue cryopreservation is one of
them. Despite the many advantages of this method, it still becomes
experimental and arouses controversy.
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