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Fertility Preservation
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ABSTRACT

Gonad cells (oocyte or spermatozoon) and tissues (ovary, testicle) are protected from gonadotoxic exposure to ensure the continuity of
fertility due to medical interventions such as chemotherapy, radiotherapy, surgery, and the other non-oncological reasons. Depending on
the progress of the cancer treatment, an increasing rate of patient survival has led to an increased importance of the fertility preservation
concept. The currently used methods for fertility preservation are cryopreservation of the embryo, cryopreservation of the sperm and oo-
cytes, ovarian transposition before radiotherapy, ovarian tissue freezing, GnRH analogue use, testicular tissue cryopreservation, and isolated
spermatogonial stem cell transplantation, xenotransplantation, and some other methods of ongoing sperm maturation. Fertility patients
and physicians are increasingly aware of the importance of protecting patients, increasing the knowledge and awareness of the society about
the subject, and that this is an increasing contemporary problem.
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Introduction

Fertility protection is the preservation of ovary or embryos with oocytes or sperm, or the protection of ovaries from ex-
posure to gonadotoxicity in order to ensure the continuity of fertility. Any condition that may cause a reduction in the
reproductive capacity of women and men is an indication for the protection of fertility. Desire to delay fertility due to
social reasons and cancer are the most common causes of patient admissions for the fertility protection (1).

In 2006, the term “oncofertility” was defined as a new subspecialty focusing on the future of reproduction for people with
cancer who might face infertility as a result of chemotherapy, radiation or surgery. Oncofertility patients include pediatric,
adolescent and young adult life stages, and the patients are 39 years of age and younger (2-4).

The increase in survival rates thanks to the advances in cancer treatment increased the importance of the concept of fer-
tility protection. Medical interventions such as chemotherapy, radiotherapy and surgery have negative effects on ovarian
reserve and may lead to premature ovarian failure and infertilicy. However, because of social, economic or technical barri-
ers, only a part of all patients can be referred for consultation for fertility protection (5).

The protection of fertility is not limited to cancer patients. Similar to cancer, there are some autoimmune and hematologic
systemic diseases treated with chemotherapy or radiotherapy (6). Sufficient orientation of patients about fertility preven-
tive approaches, and increasing the knowledge and awareness of patients, their physicians and the society about this issue
are emerging as a current problem with an increasing importance. There is a growing need for multidisciplinary centers
that can be in contact with reproduction endocrinologists, medical and surgical oncologists, urologists, hematologists,
general surgeons, family physicians and other related branches. In this compilation, it has been aimed to review the current
knowledge about the treatment approaches in the protection of fertility.

Current Treatments Applied for the Protection of Fertility
Embryo cryopreservation is the most commonly used method to protect fertility. This is followed by oocyte cryopreserva-
tion, ovarian tissue freezing and other methods.

A simplified scheme for the fertility protection options is shown in Figure 1 (5).
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Cryopreservation of embryos (Freezing)

It is the most commonly used method which has been proven
to be successful and reliable among the fertility protection ap-
proaches. The need for partner or donor sperm restricts the
use of this method in children and adolescent population (3,

5,7).

In conventional assisted reproductive techniques (ART), con-
trolled ovarian stimulation therapy initiated in the first days
of menstruation requires approximately 2 weeks. Moreover,
since the women who are admitted may be in any period of
their menstrual cycle, this period can be extended up to 6
weeks and some patients give up fertility preservation with
the concern that this will cause delay in cancer treatment. In
the current literature, there are studies suggesting that ovarian
stimulation can be started safely and effectively at any time of
the menstrual cycle. Despite the prolongation of stimulation
and the increased total gonadotropin dose, there is no differ-
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ence in terms of the number and quality of oocytes obtained.
This option should be discussed with all patients who are in
the reproductive period and will receive gonadotoxic therapy

7).

Oocyte Cryopreservation (Freezing)

Since there is not any partner requirement, it is the first
choice in patients who are not married or who do not con-
sider embryo freezing to be ethical and religiously appropriate
(8). While the oocyte freezing procedure had previously been
considered to be experimental, with the bulletin published
in 2013 by the American Society of Reproductive Endocri-
nology (ASRM), it was accepted as not experimental, but a
method that should be routinely presented to patients with an
indication for fertility protection (9). Although slow freezing
or vitrification can be used for oocyte freezing, the number
of studies showing that the vitrification method has a higher
success rate has increased in recent years. In this method, the
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INTRA-OPERATIVE CRYOPRESERVATION
Protocol of
Pre-Pubertal > Biopsy (without > immature testis
intra-operative
Semen is not suitable analysis)

for cryopreservation
inability to produce
sperm (eg. <12)

No sperm or if the
presence of sperm is

not considered
or B4
Oligospermia . Biopsy (with intra-
Azoospermia operative analysis)
A Protocol of mature test

Pubertal

Suitable for

Sperm was obtained | 5 +
and if there is Protocol of mature testis

Protocol of semen

Cryopreservation
of Semen

Figure 2. Current methods for fertility protection in man (3)

\

preservation




most important factors affecting the success rate are the age
of the patient while the eggs are frozen and the number and
quality of the frozen oocytes. Live birth rates for all ages are
different according to the number of thawed eggs and the
method of freezing. While the possibility of live birth in a
30-year-old woman who has 6 oocytes to thaw is 10.5%, the
possibility of live birth in a 40-year-old woman who has 6
oocytes to thaw is 5,4%.

Cryopreservation of Ovarian Tissue (Freezing)

The method of freezing and storing ovarian tissue is offered as
an option in selected patients, especially in those who are in
prepubertal period or in whom radiotherapy or chemothera-
py should not be delayed. In addition, freezing ovarian tissue
seems to be an effective method for preserving too many fol-
licles and preserving hormonal function (11).

Cryopreservation of ovarian tissue requires surgical interven-
tion. It is the preparation of cortical strips with a thickness of
0.3-2 mm by taking the ovary or a portion of the ovary with
laparoscopy or laparotomy before cancer treatment. These
small parts are frozen with one of the slow-freezing or vitrifi-
cation methods and stored. The thawing and transplantation
of the tissue can occur after years (12). The first live birth
after the auto-transplantation of ovarian tissue in humans was
reported by Donnez et al. (13). It was reported that 13 live
births took place with cryopreserved ovarian tissue in 2011,
and 24 live births took place after 60 re-transplantations in
2013 worldwide (14, 15). This application may have risks
of re-implantation or recurrence of malignant cells that may
be present in the frozen tissue. Especially in hematological
cancers such as leukemia and lymphoma, there is a risk of
malignant cell in the ovary. Another risk is the possibility that
ischemia develops after transplantation and the graft does not
function (16).

Currently, ovarian tissue freezing is an experimental method.
It is a laborious procedure that requires two surgical proce-
dures. The data on its efficacy, safety and outcomes are inade-
quate, and more studies are needed. However, it appears to be
useful in selected patient groups. The fact that the procedure
is carried out by an experienced team is one of the important
factors that increase the success.

Transposition of the Ovary

It is the surgical removal of the ovaries from the radiation area
in order to protect the ovaries from the gonadotoxic effect
of radiation in patients with pelvic malignancies and requir-
ing pelvic irradiation. The procedure that was first performed
with laparotomy in 1958 is performed using laparoscopic and
robotic techniques nowadays. The procedure is performed
just before radiotherapy (17). Severe damage to ovarian DNA
and iatrogenic ovarian failure, early menopause, need for
long-term hormone replacement therapy and infertility can
be encountered after pelvic radiation. The ovarian function
can be preserved at a rate of 70% with the transposition of the
ovary before radiotherapy (18).
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Using GnRH Analogues

The use of GnRH analogues during chemotherapy is among
the latest strategies for fertility protection. However, in ran-
domized controlled studies conducted on whether or not this
approach protects the ovarian tissue against chemotherapy
damage, it is emphasized that the results are not compat-
ible and are controversial, and that more research is needed
(19). In the Prevention of Early Menopause Study (POEMS)
(20), it was reported that the use of GnRH analogues during
chemotherapy decreased the incidence of ovarian failure, in-
creased pregnancy rates and increased disease-free and overall
survival rates significantly, but the effect has not been clearly
explained (20). In the randomized controlled study called
as the Prevention of Menopause Induced by Chemotherapy
(PROMISE) (21), it was observed that the use of Triptorelin
and Goserelin during chemotherapy significantly decreased
the development of ovarian failure (21). In the POEMS;
while ovarian failure occurred in only 22% of patients who
received chemotherapy, this rate decreased statistically signifi-
cantly up to 8% in the group receiving GnRH agonists with
chemotherapy. In the PROMISE study, similarly, this ratio is
8,9% and 25,9% (21).

In a recent study conducted on human ovarian tissue, it was
shown that GnRH bound to its receptors but did not acti-
vate anti-apoptotic mechanisms and did not protect ovarian
tissue against gonadotoxic chemotherapy agents such as cy-
clophosphamide and cisplatin (3, 21, 22). Since the results
of randomized controlled trials are contradictory, there is in-
sufficient evidence for the safety of ovarian suppression us-
ing GnRH analogues in combination with chemotherapy.
For this reason, although GnRH agonists are considered as
an experimental fertility protection method, there is excessive
menstrual bleeding due to chemotherapy and therefore, it is
recommended to be applied as protection for other condi-
tions (22).

Cryopreservation of Sperm and Testicular Tissue in Male
Patients

Testicles can also be negatively affected by chemotherapeu-
tic agents and radiotherapy, and spermatogenesis is impaired.
Sperm cryopreservation is the first option for fertility protec-
tion in adolescent men. Since chemotherapy will increase
DNA damage in sperm, pretreatment procedure should be
performed (3). In the prepubertal period; experimental treat-
ments that can be applied when it is not possible to obtain
sperm are testicular tissue cryopreservation and isolated sper-
matogonial stem cell transplantation, xenotransplantation
and in vitro sperm maturation. In males after puberty; sperm
cryopreservation, testicular sperm extraction and cryopreser-
vation is the surgical acquisition of sperm with percutaneous
epididymal sperm aspiration, testicular sperm aspiration and
microepididymal sperm aspiration, and the storage of the
obtained sample after freezing (3, 21, 22). Current methods
used for fertility protection in males are shown in Figure 2

3).
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