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ABSTRACT
OBJECTIVE: To analyze demographic and clinical data of patients who resorted to oocyte freezing between January 2014 and December 2018.
STUDY DESIGN: Patients who applied to the Reproductive Endocrinology and Infertility Unit of Ankara
University School of Medicine between January 2014 and December 2018 with the request of oocyte
freezing were included in this study. The files and computer records of the patients were analyzed retrospectively and sociodemographic, clinical and laboratory data were evaluated.
RESULTS: A total of 46 cycles were recorded in 40 patients over a 5-year period. The main indications
were low ovarian reserve and/or advanced age (68.3%) and malignancy diagnosis (31.7%). There was
a significant difference between elective fertility preservation and oncofertility preservation (Onco-FP)
groups in terms of the age (38.4±4.7 vs 28.4±6.1; p=0.001). There was a significant difference between
two groups in favor of oncofertility group in terms of anti-Mullerian hormone level, basal follicle-stimulating hormone level, antral follicle count, trigger day estradiol (E2) level, number of obtained oocytes,
MII oocytes, and frozen oocytes
CONCLUSION: According to our study, the most prominent oocyte cryopreservation indication was advanced age and/or low ovarian reserve. The number of oocytes collected from patients in the Onco-FP
group and thus the number of frozen oocytes was significantly higher than in the elective fertility preservation group, due to younger ages and better ovarian reserve in the Onco-FP group. Abdominal administration of the technique is particularly important for virgin patients in our country. Oocyte freezing is a
fertility protection method available in a wide range of indications for reproductive-aged women.
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Introduction
Due to social reasons, delayed marriage to advanced years
and the presence of patients diagnosed with cancer, the desire
to preserve fertility is increasing.
Ovarian capacity and fertility decrease with age in women.
This has led to a new approach in the world called “social egg
freezing”. At the same time, with the improvements in cancer
treatment, oocyte freezing has gained importance for patients
who are diagnosed with cancer at an early age and desire to
maintain fertility. Other factors that reduce fertility include
having a poor ovarian reserve, a history of early menopause in
the family, systemic disease (Systemic lupus erythematosus,
rheumatoid arthritis groups) that have to be put on lifelong immunosuppression and having advanced stage endometriosis
that requires oophorectomy and disrupts the quality of life
(1,2). Fertility protection procedures are prominent for this
group of patients.
Gamete, tissue and embryo storage procedures are deter-
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mined by law. Medical laws published in the Oﬃcial
Newspaper on 30 September 2014 in our country, medical necessities are as follows
1. Before treatments that damage gonadal cells such as
chemotherapy and radiotherapy,
2. Before surgery (such as removal of the ovaries), which
will result in the loss of reproductive functions,
3. Oocyte freezing may be performed in women with low
ovarian reserve if there is no child or a family history of early
menopause is documented by a medical board report consisting of three specialist physicians (3).
Fertility preservation technologies include embryo freezing, oocyte freezing, and gamete tissue freezing. The choice of
fertility preservation method depends on the patient's pubertal
status, the presence of the partner, the type and duration of
chemotherapy or radiotherapy implemented, and the length of
time required for treatment. In addition to the many advantages of embryo freezing, such as storage of surplus embryos,
reducing the number of fresh transfers that prevents the risk of
multiple pregnancies, and reducing the need for repetitive induction protocols, major disagreements and legal diﬃculties
after the separation between couples might occur because of
these embryos (4). Oocyte freezing at an early age may reduce
the risk of fetal loss due to age-related aneuploidy. The use of
frozen, autologous oocytes also enables the mother to have a
genetic relationship with her child, which cannot be obtained
through oocyte donation and increases the chance of conception according to the standard in vitro fertilization (IVF) at an
older age (5,6). Oocyte freezing may also be an option if
enough sperm samples are not obtained on the day of the
oocyte pick up. Gamete tissue freezing is currently experimental and has the risks of surgery. However, it can be considered for girls diagnosed with cancer before puberty (7).
While the ASRM (American Society for Reproductive
Medicine) reported that oocyte freezing was experimental in
2008, with improvements in cryobiology, they reported that it
was a reliable fertility preservation option in 2013 (8). This
improvement has led to the introduction of oocyte cryopreservation in the increasing number of IVF clinics worldwide.
The ﬁrst pregnancy from frozen oocyte came from Chen et
al. about 30 years ago, but the success rate did not increase
rapidly (9). The reason for this was caused by the method
called slow freezing in the oocyte freezing method. The icing
occurred in the oocyte in this technique and success rates were
low due to the damage of the cryoprotectants used. Thus the
studies were conducted over animal experiments for a long
time (10,11). With the development of the vitriﬁcation technique, by the establishment of a glassy liquid mixture in the
oocyte ﬁrst pregnancy after vitriﬁcation came from Kuleshova
et al. in 1999. In recent years, with the development of vitriﬁcation technique, after freezing and thawing without inducing
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ice crystals in the oocyte cytoplasm, the damage to the internal
organelles of the oocyte has decreased and success rates have
been increased. Many IVF programs now support vitriﬁcation
as a technique of cryopreserving mature oocytes (12-15).
In this study, we aimed to evaluate sociodemographic,
clinical and laboratory characteristics of patients undergoing
oocyte cryopreservation in our center.

Material and Method
In this retrospective study, the ﬁles of patients who applied
to the Unit of Reproductive Endocrinology and Infertility of
Department of Obstetrics and Gynecology, Ankara University
Faculty of Medicine for oocyte freezing between January
2014 and December 2018 were investigated retrospectively.
Patients' ﬁles and computer records were examined and age,
body mass index, parity, reasons for oocyte freezing, basal
hormone proﬁle, anti-Mullerian hormone (AMH) level, antral
follicle numbers, previous operation history, a protocol used
for ovarian stimulation trigger type used, trigger day estradiol
(E2) level, duration and total dose of gonadotropin use, the
number of oocytes collected were evaluated. Consent for
using data was taken. Ethics committee approval was obtained
from Ankara University and numbered with 1-19-19. The
study was conducted in accordance with the Declaration of
Helsinki.
The ﬁles of patients whose data were missing were not
processed. Patients who underwent oocyte cryopreservation
due to advanced age and/or decreased ovarian reserve were
dubbed as elective fertility preservation (EFP), and patients
underwent oocyte cryopreservation because of malignancy
were dubbed as oncofertility preservation (Onco-FP) group.
Since the sociodemographic, laboratory and clinical data were
signiﬁcantly different, the variables were generally examined
separately in these two groups and compared with each other.
To deﬁne decreased ovarian reserve, Bologna criteria were
used. In the presence of at least two of the criteria, the patient
was diagnosed as “poor ovarian reserve”. These criteria are:
1) Advanced maternal age (≥40) or any risk factors for
poor ovarian reserve
2) Previous poor response history after conventional stimulation (≤3 oocytes pick up)
3) Abnormal ovarian reserve tests (Antral follicle count ≤5
or AMH ≤0.5-1.1 ng/mL)
Mainly, one of the antagonist protocol, progestin priming
ovarian stimulation, or antagonist protocol with letrozole/gonadotropin was used. Also, random start stimulation was applied to 2 patients with malignancy. Which protocol will be
given to each patient is determined by just the physician’s personal preference. Vitriﬁcation technique was used to freeze
oocytes.
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Antagonist protocol
Gonadotropin (rFSH and / or HMG) was started on the 2nd
or 3rd day of the menstrual cycle. When the leading follicle
was 14 mm, the GnRH antagonist was started (Cetrotide 0.25
mg/day, Merck Serono). Final oocyte maturation was triggered with recombinant human chorionic gonadotropin
(rhCG) (Ovitrelle, Merck-Serono, Madrid, Spain) or GnRH
agonist (0.1 mg of Decapeptyl, Ipsen Pharma or 5 mg/mL
Lucrin, Abbott) or a combination of the two as previously described by us when 2 or more follicles are ≥18 mm. (16).
Progestin priming ovarian stimulation
Gonadotropin (FSH and/or HMG) and dydrogesterone (20
mg/day) were started on the 2nd or 3rd day of the menstrual
cycle until trigger day. Final oocyte maturation was triggered
with hCG (rhCG) (Ovitrelle, Merck-Serono, Madrid, Spain)
or GnRH agonist (0.1 mg of Decapeptyl, Ipsen Pharma or 5
mg/ml Lucrin, Abbott) or a combination of the two when 2 or
more follicles are ≥18 mm.
Antagonist protocol with letrozole/gonadotropin
Gonadotropin (FSH and/or HMG) and letrozole (5
mg/day; Femara; Novartis, Switzerland) were started on the
2nd or 3rd day of the menstrual cycle. When the leading follicle was 14 mm, the GnRH antagonists were started
(Cetrotide 0.25 mg/day, Merck Serono) per day. Letrozole
was continued for 5 days in patients with a low ovarian reserve and continued until trigger day in the group diagnosed
with malignancy. Final oocyte maturation was triggered with
hCG (rhCG) (Ovitrelle, Merck-Serono, Madrid, Spain) or
GnRH agonist (0.1 mg of Decapeptyl, Ipsen Pharma or 5
mg/mL Lucrin, Abbott) or a combination of the two when the
leading follicle is about 20 mm.
Statistical Analysis
Quantitative data were expressed as mean ± standard deviation and categorical data as a percent. Data of patients were
recorded in The Statistical Package for the Social Sciences
version 22 (SPSS.22v) and analyzed accordingly. The variables of the 2 groups were compared using independent sample t-test.

Results
Between January 2014 and December 2018, 127 patients
were admitted to our clinic with the request of oocyte freezing. The ﬁles of 40 patients were reached. Forty patients un-

derwent 46 cycles. Two of these patients were given 2 cycles
and 1 of them had 5 cycles.
Twenty-eight (68.3%) patients underwent elective fertility
preservation due to poor ovarian reserve and /or advanced age.
Twelve (31.7%) of patients were oncofertility preservation patients due to cancer diagnosis before chemotherapy. Three patients had breast cancer, two had ovarian cancer, ﬁve had
Hodgkin lymphoma, and two had leukemia. Mean age, BMI
and parity values of 40 patients are shown in table I.
While 36 (90%) patients had no previous operation, 1 had
unilateral oophorectomy and 3 (7.3%) had endometrioma.
Patients with previous endometrioma operations are also those
with low ovarian reserve. Six oocytes were collected from one
of these patients and 1 oocyte from two of them.
When 46 cycles were evaluated, oocytes could not be collected and frozen in 6 cycles. For 1 of these cycles, gonadotropins were not used for economic reasons, and only the
aromatase inhibitor letrozole was used. The number of
oocytes collected in 46 cycles was 4.78±5.9. The mean number of frozen oocytes was 4.78±5.9. The average number of
M2 oocytes was 3.69±4.3.
The clinical and laboratory values of the Onco-FP and EFP
groups in 46 cycles are shown in table II. There was a signiﬁcant difference between two groups favor of the patients diagnosed with malignity in terms of anti-Mullerian hormone levels, basal FSH level, antral follicle count, trigger day estradiol
(E2) value, the total number of obtained oocytes, MII oocytes
and, frozen mature oocytes (Table II).
Gonadotropin was not used in 3 cycles of 46 cycles. There
was no signiﬁcant difference between the two groups in terms
of total gonadotropin dose, duration of gonadotropin use and
duration of antagonist use (Table II).
Antagonist protocol with 63% (29) cycles is the most commonly used protocol. Antagonist protocol was used in 19
(41%) cycles in the EFP group and 10 (21%) cycles in the
Onco-FP group. Progestin priming ovarian stimulation was
used in 7 (15.2%) cycles. Six cycles were the EFP group, 1
cycle was the Onco-FP group. Since one patient had a low
ovarian reserve and could not afford gonadotropin, letrozole
was preferred for this patient and 4 oocytes were collected in
3 cycles (6.5%). Two oocytes were picked up in one cycle and
1 oocyte was picked up in other cycles.

Table I: Sociodemographic variables of patients
Sociodemographic variables

Age (years)
BMI
Parity

All patients
(Mean±SD)
Total n=40

Elective FP
(Mean±SD)
Total n=28

Onco-FP
(Mean±SD)
Total n=12

35.4±6.9 (40)
22.1±3.2 (34)
0

38.4±4.7 (28)
21.8±3 (23)
0

28.4±6.1 (12)
22.6±3.5 (11)
0

FP: Fertility preservation, SD: Standard deviation, n: Number of patients, BMI: Body mass index

p
0.001
0.5
NS
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Table II: Clinical and laboratory variables of 46 cycles
Clinical and laboratory variables (Unit)

AMH (ng/mL)
AFC
Basal FSH level (mIU/mL)
E2 level on the trigger day (pg/mL)
Number of obtained oocytes
Number of obtained MII
Frozen oocyte number
Total dose of gonadotrophin (IU)
Duration of gonadotropin use (day)
Duration of antagonist use (day)

Elective FP (Mean±SD)
Total n=34
0.52±0.49 (n=29)
3.76±2.4 (34)
13.7±6.5 (32)
609±878 (29)
2.4±2.1 (33)
1.91±1.7 (33)
2.3±2 (32)
2301±1721 (29)
8.5±4.1 (33)
2.5±2.5 (33)

Onco-FP (Mean±SD)
Total n=12
1.8±1.3 (n=9)
8.92±2.7 (12)
7.3±3.5 (11)
1864±1225 (12)
11±8.1 (12)
8.5±5.5 (12)
11±8.1 (12)
2188±774 (12)
8.6±3.3 (12)
4±2.2 (12)

p

0.04
0.001
0.002
0.005
0.004
0.001
0.003
NS
NS
NS

FP: Fertility preservation, SD: Standard deviation, n: Number of patients, AMH: Anti-Mullerian hormone, AFC: Antral follicle count, FSH: Follicle-stimulating hormone, E2: Estradiol, MII: Metaphase II

In 5 cycles (10.9%) in the EFP group, despite ovulation induction with gonadotropin follicle growth was not suﬃcient
and the antagonist was not used because of low E2 level. Stop
cycle protocol was applied for 2 cycles (4.4%) in the EFP
group. Initially, since the follicle didn’t develop, the protocol
was terminated. Ovarian hyperstimulation was restarted if follicle growth was observed one week later. In the Onco-FP
group, an aromatase inhibitor (letrozole) was used in addition
to gonadotropin. Due to the small number of patients, the results were not compared in terms of protocols used between
the EFP and Onco-FP groups.
In 46 cycles, hCG alone was used in 25 patients, GnRH
agonist was used in 9 patients, and dual trigger (hCG + GnRH
agonist) was used in 8 patients for oocyte ﬁnal maturation.
Three patients were not triggered because of no follicle
growth. Trigger data of 1 patient couldn’t be reached.
Although ovarian stimulation was performed in 6 patients in
46 cycles, oocytes could not be collected due to empty follicles or premature ovulation in these cycles.
Oocytes were collected by an abdominal route in 5 cycles
(11%) and by vaginal route in 41 cycles (89%).
The pregnancy data couldn’t be obtained yet, because the
patients who freeze their oocytes didn’t return for thawing and
in vitro fertilization.

Discussion
In our study, the majority of the patients were women who
requested oocyte cryopreservation due to advanced age and/or
low ovarian reserve. Although oocyte freezing is initially of
interest in cancer patients, it has been widely used in many
medical conditions that may reduce fertility, such as endometriosis, premature ovarian failure, or women who postpone maternity. A new indication under the name of social

freezing has begun to be accepted for patients who have a
pregnancy plan in older ages and postpone maternity.
In a recent report of the largest series to date, 137 out of
1468 women who underwent elective oocyte cryopreservation
for non-oncological reasons returned to use their oocytes. This
study showed that pregnancy rates are age-dependent and optimally stored MII oocytes must be at least 8-10 to achieve
pregnancy (17). Leading indication for oocyte freezing in our
center is low ovarian reserve due to advanced age. However,
the mean number of oocytes frozen in these women is 2.3±2,
which is less than the optimum number of 8. In such patients,
ovarian hyperstimulation multiple times and stimulation protocols involving both follicular and luteal phases may be considered to reach a suﬃcient number.
In a study of 108 breast cancer patients undergoing fertility preservation between 2005 and 2010, 16.7% preferred
oocyte freezing (18). In another study, oocyte cryopreservation was performed in 71.6% of cancer patients who requested
to preserve fertility. Currently, there are very few reports
about the rate of cancer patients returning to use oocytes, but
successful live births have been reported (19). In our study,
the rate of patients who underwent oocyte cryopreservation
due to cancer in all cycles was 31.7%. Similar to previous
studies, the low ovarian reserve was not detected in this group
of patients (20,21). The number of oocytes collected from patients in the Onco-FP group and thus the number of frozen
oocytes was signiﬁcantly higher than in the EFP group. This
is because the mean age of the patients in the cancer group
was signiﬁcantly younger.
According to the number of thawed eggs and freezing
methods, live birth rates are different for all ages. A 30-yearold woman with 6 oocytes has a 24.1% chance of live birth
when a 40-year-old woman with 6 oocytes has a 13.4%
chance of live birth after vitriﬁcation (22). Female age is the
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main variable determining the success of pregnancy after
oocyte resolution and decreases signiﬁcantly after 35 years of
age (23). The contribution of each oocyte dissolved after 41
years to the success of pregnancy decreases thoroughly
(24,25). Wennberg et al. deﬁned the cumulative live birth rate
as 0% in those aged ≥40 years (26). In our study, in the elective fertility preservation group, the average age at the time of
oocyte cryopreservation was 38.4 years, and the age at the
time of egg thawing would be further advanced, thus the success rates would decrease. For this reason, it is important to inform the patient about elective oocyte cryopreservation success rates and limitations considering the possibility of pregnancy in the literature. In addition, some of these women may
have maternal-fetal risks in terms of pregnancy due to medical problems they have at the time of oocyte resolution. As
recommended by Bachman et al, the detailed informing of
these patients must be done at the time of oocyte cryopreservation (27).
In our study, there was no signiﬁcant difference between
the EFP group and the Onco-FP group in terms of the total gonadotropin dose use. EFP could be expected to have a higher
total dose of gonadotropin due to containing advanced age patients. However, because of the retrospective nature of the
study, the lack of gonadotropin dose in 2 patients, the use of
letrozole alone in 3 cycles, and the fact that the dose of gonadotropin treatment did not exceed 225 IU daily in patients
with poor ovarian reserve in our clinic may be the reasons for
not ﬁnding a signiﬁcant difference between the groups.
In our clinic, the collection of oocytes has also been performed by the abdominal route. Due to lack of data, although
the number of all abdominal oocyte pick up (OPU) cases were
not clear, abdominal OPU could be performed in 11% of the
patients and obtained oocytes were frozen. In countries where
virginity is socially important, such as in our country, the option of abdominal oocyte retrieval is particularly important for
patients who are confronted with conditions that require fertility protection, such as cancer diagnosis at an early age.
The limitations of our study are retrospective nature and
missing data in the ﬁles and computer patient system.
Therefore, a limited number of data could be analyzed. In addition, there has not been any demand from our patients for
thawing and embryo formation thus far.
Perhaps the pregnancy rates in these patients will be
shared in the following years. Cost analysis can only be carried out after years.
Oocyte freezing is a fertility protection method available
in a wide range of indications for reproductive-aged women.
Cryopreservation of embryos by IVF is a commonly used
method of fertility preservation but requires a male partner.
Oocyte freezing will be a gateway to the future for women
who cannot cryopreserve embryos or who do not want to cry-

opreserve embryos, who have fertility-reducing factors, especially cancer patients, patients with a low ovarian reserve and
who want to delay childbearing. Oocyte freezing option
should be mentioned in risky patient groups and pregnancy
rates after oocyte freezing in our country will be shared in the
following years.
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