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CLINICAL STUDY

Does ovarian endometrioma affect the number of oocytes
retrieved for in vitro fertilization?
Kiran H1, Arikan DC1, Kaplanoglu M2, Bisak U3, Cetin MT3
Kahramanmaras Sutcuimam University, Medical Faculty, Department of Obstetrics and Gynecology,
Kahramanmaras, Turkey. drdenizarikan@hotmail.com
Abstract: Objective: To investigate the effects of ovarian endometrioma on the number of oocytes retrieved for
in vitro fertilization (IVF).
Background: The presence of endometrioma may be the most important predictor of a poor reproductive outcome. Literature data suggest that ovarian endometriomas might affect the response to ovarian stimulation and
oocyte retrieval.
Methods: The present retrospective study evaluates 2,023 women who applied to our center with an infertility
complaint. Twenty-nine women with endometriomas (group 1) who were treated with IVF were included in the
study. They were compared with 51 women with unexplained infertility (group 2) regarding the number of retrieved oocytes after egg retrieval and number of metaphase II oocytes. The diagnosis of endometrioma was
made via ultrasound examination with the identification of low-density cystic masses in the ovaries. The patients
underwent a controlled ovarian hyperstimulation (COH) with either the long agonist mini-dose protocol or the
multi-dose antagonist protocol.
Results: The incidence of endometrioma in infertile women was found to be 1.4 %. The women’s ages ranged
between 24 and 45 years, and the duration of their infertility ranged between 12 and 216 months. The endometrioma was bilateral in 24 % of the cases. The mean endometrioma diameter was 26.2 ± 7.3 mm for the right
ovary and 23.2±6.1 mm for the left ovary. The average number of retrieved oocytes after egg retrieval in groups
1 and 2 was 12.4±8.3 and 12.2 ± 8.6, respectively. The average number of metaphase II oocytes in groups 1 and
2 was 8.6±6.1 and 9.4 ± 7.3, respectively. The number of retrieved oocytes after egg retrieval and the number
of metaphase II oocytes in both endometrioma group and unexplained infertile group were similar (p > 0.05).
Conclusion: Endometrioma did not reduce the number of retrieved oocytes in a COH cycle for IVF treatment.
However it should be noted that the ovarian response is affected by the size of endometriomas, bilaterality, previous surgeries, recurrence, and the patient’s age (Tab. 1, Ref. 31). Full Text in PDF www.elis.sk.
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Ovarian endometriomas arise as a result of the development of
endometriotic tissues in the ovary. Their inside is generally filled
with dense aqua containing hemosiderin, which gives them the color
of chocolate. Recently the diagnosis of ovarian endometriomas can
be made by transvaginal ultrasonography. The view of widespread
low-density echoes within the echogenic cyst wall in the ovary is a
typical sonographic feature for the diagnosis of endometrioma (1).
The sensitivity of ultrasonography was defined as 80 % in endometrioma diagnosis whereas the specifity was more than 95 % (2).
Endometriomas usually contain thick tar-like fluid; such cysts
often densely adhere to the peritoneum of the ovarian fossa and
the surrounding fibrosis may involve the tubes and bowel (3). It is
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a common pathology among women with endometriosis, and affects 1 7– 44 % of patients with endometriosis (4). It is generally
unilateral (72 – 81 %) (5). Dede et al evaluated the management of
incidental adnexal masses observed at the time of cesarean section.
The masses were diagnosed as endometrioma in 4.4 % of cases (6).
Classically, alterations in the production of interleukins, other
cytokines, and growth factors are known to occur in the presence of
endometriosis in addition to an increase in the number of apoptotic
bodies in granulosa cells, changes in the inflammatory response and
autoimmune factors and interference with steroid levels, possibly
having a negative impact on follicular growth, oocyte quality and
implantation rates during assisted reproduction cycles (7 – 9). The
presence of endometrioma may be the most important predictor of
a poor reproductive outcome (10 – 12). Previous reports have suggested that ovarian endometriomas might produce substances that
are toxic to oocytes (13) and impair the oocyte development (14).
Literature data have suggested that ovarian endometriomas
might affect the response to ovarian stimulation and oocyte retrieval (14 – 16). In this study, we investigated the number of
oocytes retrieved from women who had ovarian endometriomas
through in vitro fertilization (IVF) cycles.
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Methods
The present retrospective study evaluates 2,023 women who
applied to our center with infertility complaint. Twenty-nine women who had endometrioma (group 1) and were oriented to IVF
treatment were recruited. They were compared with 51 women
with unexplained infertility (group 2) regarding the number of
retrieved oocytes after egg retrieval and number of metaphase II
oocytes. Research ethics approval was obtained from the Ethics
Committee of Kahramanmaras Sutcuimam University.
The diagnosis of endometrioma was made via ultrasound examination with the identification of low-density cystic masses in
the ovaries. The patients underwent controlled ovarian hyperstimulation (COH) with either long agonist mini-dose protocol or the
multi-dose antagonist protocol. Ovarian stimulation was initiated
on the 2nd or 3rd days of menstrual cycle with urinary (Menogon,
Ferring, Turkey) or recombinant gonadotropins (Puregon, MSD,
Turkey or Gonal-F, Serono, Turkey) at the dose of 225 – 300 IU/
day. Follicle development was assessed with serial transvaginal
ultrasonography (Siemens-Sonoline Adara, Germany), dose adjustments were made according to ovarian response, and stimulation
was carried on through hCG administration. Leuprolide acetate
(Lucrin, Abbott, Turkey) 0.5 mg/day was initiated on the 21st day
of previous cycle to women in whom mini-dose long agonist protocol has been performed in order to provide desensitization of
pituitary gland. Gonadotropin stimulation was begun on the 2nd or
3rd day of menstrual cycle and at the same time the agonist dose
was reduced in half and carried on through hCG administration. In
the antagonist protocol group, gonadotropin stimulation was begun
on the 2nd or 3rd day of menstrual cycle for COH. Approximately
on the 6th day of ovulation induction when the dominant follicle
has reached 12 ‒ 14 mm in diameter, 0.25 mg/day of ganirelix
(Orgalutran, MSD, Turkey) or cetrorelix (Cetrotide, Serono, Turkey) were initiated and carried on through hCG administration.
The ovulation trigger was performed with urinary hCG 10.000 IU
(Pregnyl, MSD, Turkey) or r-hCG 250 mcg (Ovitrelle, Serono,
Turkey) when ≥3 follicles of ≥17 mm were present. Oocyte retrieval was performed under ultrasound guidance 35 h after hCG
injection under general anesthesia.
Poor response was defined as a collection of <4 oocytes at oocyte retrieval or cancellation due to an insufficient reaction to the

stimulation with gonadotropins (<3 follicles on ultrasound) (17).
In all other cases the ovarian response was classified as normal.
Statistical analysis was performed by SPSS 8.0 statistical software, using the Mann Whitney U test. All parameters are given in Table 1 as mean±standard deviation, median and minimum-maximum
values. p values < 0.05 were statistically evaluated as significant.
Results
The incidence of endometrioma in infertile women was found
to be 1.4 % (29 of 2,023 women). The clinical characteristics of
the groups are shown in Table 1. The women’s mean age was
32.5±4.4 (ranging between 24 and 45 years) in group 1 and 34.1
±4.4 (ranging between 25 and 41 years) in group 2 (p >0.05).
The mean duration of infertility was 60±49.8 months (ranging
between 12 and 216 months) in group 1 and 102.1±52.3 months
(ranging between 18 and 192 months) in group 2 (p <0.05). The
mean estradiol, FSH, and endometrial thickness of groups 1 and
2 were similar (p >0.05).
Endometrioma was bilateral in 24 % of cases. The mean endometrioma diameter was 26.2±7.3 mm for the right ovary and
23.2±6.1 mm for the left ovary. The average number of retrieved
oocytes after egg retrieval in groups 1 and 2 were 12.4±8.3 and
12.2±8.6, respectively. The average number of metaphase II oocytes in groups 1 and 2 were 8.6±6.1 and 9.4±7.3, respectively.
The numbers of retrieved oocytes and metaphase II oocytes in
groups 1 and 2 were similar (p >0.05). The number of oocytes
collected at oocyte retrieval was ≥4 in 93 % of endometrioma
group and in 90 % of unexplained infertility group. There was no
cancellation due to insufficient reaction to stimulation with gonadotropins for both groups.
Discussion
One of the factors influencing the success rate during IVF
treatment is the ovarian response. In order to compare the ovarian
response there are criteria such as the amount of gonadotropin,
number of aspirated follicles and number of oocytes, fertilization
rate and cycle cancellation (18, 19).
The impact of endometriomas on ovarian responsiveness has
been studied in some studies. Gupta et al evaluated the ovarian

Tab. 1. The clinical characteristics of groups.

Age (years)
Duration of infertility (months)
FSH (mIU/mL)
Estradiol (pg/mL)
Endometrial thickness (mm)
Total oocyte
MII oocyte

Endometrioma Group
(Group 1) (n=29)
Mean± SD
Median
(Min – Max)
32.5 ± 4.4
32 (24 – 45)
60 ± 49.8
48 (12 – 216)
8 ± 4.5
7.6 (2.4 – 25)
43.9 ± 20.8
38.3 (16 – 93)
4.5 ± 3.6
4.5 (1–12)
12.4 ± 8.3
9.00 (1– 32)
8.6 ± 6.1
6 (0 – 25)

Unexplained İnfertility Group
(Group 2) (n=51)
Mean± SD
Median
(Min – Max)
34.1± 4.4
34 (25 – 41)
102 ± 52.3
102 (18 –192)
8.2 ± 4.8
6.6 (3.2 – 21.9)
45.8 ± 27.5
42.7 (20 –145)
3.7 ± 2.7
3.5 (1–10)
12.2 ± 8.6
10 (0 – 36)
9.4 ± 7.3
7 (0 – 29)

p
0.094
0.001
0.708
0.938
0.437
0.916
0.764

All parameters are given as mean±standard deviation, median and minimum–maximum values in Table 1. p values < 0.05 were statistically evaluated as significant.
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reserve and ovarian responsiveness to ovarian stimulation in patients with ovarian endometrioma in a meta-analysis. They found
decreased ovarian responsiveness to ovarian stimulation and reduced number of follicles in patients with ovarian endometrioma
compared with controls (15). Suzuki et al investigated the effect
of endometriosis and the presence of an ovarian endometrioma
on outcomes of IVF. Endometriosis affects the oocyte number but
not the embryo quality or pregnancy outcome, irrespective of the
presence of ovarian endometrioma (14). Somigliana et al reported
that the presence of ovarian endometriomas is associated with a
reduced responsiveness to gonadotropins. In their study, the numbers of codominant follicles in intact and affected ovaries were 4.0
±2.2 and 3.0 ±1.7, respectively. This difference corresponded to
a mean reduction of 25 % (16). Yanushpolsky et al hypothesized
that the presence of endometriomas during an IVF cycle adversely
affects the oocyte production. Patients with endometriomas produced fewer oocytes than controls. In addition, no significant differences in oocyte parameters were observed in oocytes derived
from the endometrioma-containing ovary vs. unaffected contralateral side in the same patient. They concluded that the number
of oocytes retrieved may be affected adversely in the presence of
endometriomas (20). Dos Reis et al reported that the presence of
endometrioma at the time of aspiration caused a decline in ovarian reserves as demonstrated by the smaller number of retrieved
follicles and aspirated oocytes when compared to the contralateral
healthy ovary (21). On the other hand, Olivennes et al did not observe any adverse effects of endometriomas on oocyte quality in
the retrospective review of their IVF data. Nevertheless, they consistently observed a decreased number of oocytes retrieved when
severe mechanical infertility was associated with endometriosis
(22). Recently, it has been shown that the presence of ovarian endometrioma in a COH cycle for IVF treatment is not associated with a
reduced number of oocytes retrieved from the affected ovary (23).
Various treatment modalities have been used to achieve conception in infertile women having endometrioma, including expectant management, cystectomy, medical therapy, COH, and assisted
reproductive technologies (ART). Kennedy et al recommend that
histology should be obtained to exclude malignancy in cases of
endometrioma of more than 3 cm in diameter (3), and cystectomy
is generally used for endometriomas of more than 3 cm in diameter before ART (24).
The impact of surgical treatment of endometriomas on IVF
results and ovarian response are controversial. Dlugi et al suggested that the presence of an ovarian endometrioma had an adverse
effect on IVF outcome and suggested that patients with ovarian
endometriomas should have them removed prior to undergoing
IVF (25). On the other hand, Ho et al reported that surgery for
ovarian endometrioma may damage the ovarian reserve. It potentially results in poor ovarian response to COH compared to the
response of the contralateral normal ovary in the same individual
(26). Demirol et al investigated the effect of conservative surgery
of ovarian endometriomas before an ICSI cycle. The patients were
prospectively randomized into two groups; group 1 underwent a
conservative ovarian surgery before the ICSI cycle and group 2
underwent the ICSI cycle directly. They reported that ovarian sur546

gery resulted in longer stimulation, higher FSH requirement, and
lower oocyte number (27).
Suganuma et al analyzed the IVF outcomes with or without
pretreatment in patients with endometrioma in order to determine
what pretreatment should be performed for ovarian endometrial
cyst before IVF. Infertile women with endometrioma who underwent IVF were divided into three groups, including patients who
had received laparotomy or laparoscopy, those for whom the endometrioma content had been aspirated and treated with or without
alcohol fixation, and patients who did not undergo pretreatment.
The results showed that the pretreatment for endometrioma reduced
the number of retrieved oocytes (28). Pabuccu et al detected that
all patients with endometriomas had significantly lower numbers
of MII oocytes compared with those in patients with tubal factor
infertility. They proposed that aspiration of endometriomas before
COH neither reduced the amount of gonadotropins nor increased
the number of follicles of >17 mm, as well as the number of MII
oocytes (29). Almog et al compared the response of operated and
non-operated ovaries to gonadotropin stimulation in 38 women
who had had excision of ovarian endometrioma. The antral follicle
count, numbers of dominant follicles, and number of oocytes collected in the operated ovaries were significantly lower than those
in the non-operated ovaries, suggesting a reduced ovarian reserve
after excision of ovarian endometrioma (30). Nonsurgical treatment might be a better option to avoid the reducing of the ovarian
response in women with endometrioma (31).
In our study, the average number of retrieved oocytes after egg
retrieval was 12.4±8.3 and the average number of metaphase II
oocytes was 8.6±6.1 in women with ovarian endometrioma. On
the basis of these findings, we may conclude that the presence of
endometriomas during COH for assisted reproduction does not reduce the number of collected oocytes. Poor response was defined
as a collection of < 4 oocytes at oocyte retrieval or cancellation due
to an insufficient reaction to stimulation with gonadotropins (17).
Most women with endometriomas who were medically treated
prior to IVF responded well to ovarian stimulation in our study.
Conclusion
Endometrioma did not reduce the number of retrieved oocytes
in a COH cycle for IVF treatment.
We suggest that when women suffer from endometrioma it
might be a better option to encourage the couples to apply directly
for ART as the first line of treatment for achieving a higher ovarian
response and avoiding the ovarian damage and other complications
of surgery. However, it should be noted that the ovarian response
is affected by the size of endometriomas, bilaterality, previous
surgeries, recurrence, and the patient’s age.
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