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Abstract

Background: Our aim was to determine the effect of single
endometriomas <3 cm in diameter per se on ovarian re-
serveinintracytoplasmic sperminjection (ICSI) cycles. Meth-
ods: We enrolled 19 consecutive infertile patients (29 cycles)
who had unilateral single endometriomas <3 cm in diame-
ter and who underwent ICSI. Results: The mean age of the
patients was 33.3 * 4.9 years. The mean diameter of endo-
metriomas was 21.8 *+ 4.9 mm. Left- and right-sided endo-
metriomas were 34.5 and 65.5%, respectively. The number
of oocytes retrieved from ovaries with endometriomas and
contralateral normal ovaries was comparable (5.9 £ 4.3 vs.
5.4 * 3.8). Conclusion: Endometriomas <3 cm in diameter
per se did not have a deleterious effect on ovarian reserve in

ICSI cycles. Copyright © 2012 S. Karger AG, Basel

Introduction

Endometriosis affects about 6-10% of women of repro-
ductive age and is associated with pelvic pain and infertil-
ity [1]. Ovarian endometriomas are a common form of the
disease and may be present in up to 30-40% of women
with endometriosis [2, 3]. Endometrioma cystectomy is
the preferred treatment for endometriomas >3 cm in di-
ameter in infertility patients to increase the cumulative
pregnancy rates [4, 5]. It may also be performed before in
vitro fertilization (IVF) if the diameter of endometrioma
is >4 cm [6]. Recently, several clinical studies, including
our own [7], have noted the deleterious effect of endome-
trioma cystectomy on ovarian reserve [8-11]. Inadver-
tently, removal of primordial follicles during cystectomy,
the inflammation process and thermal tissue damage due
to bipolar electrocautery usage are the main causative fac-
tors for diminished ovarian reserve, but endometrioma
per se may also contribute to the decrement in ovarian
reserve [12]. Benaglia et al. [13] reported that an ovary
with endometrioma was associated with a decreased ovu-
lation rate (31%) when compared to a normal contralat-
eral ovary. However, Almog et al. [14] recently compared
the ovarian reserve of ovaries with endometrioma with
contralateral normal ovaries in IVF cycles and noted that
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an endometrioma per se did not affect the ovarian reserve.
Unfortunately, there is no consensus about the effect of
endometrioma per se on ovarian reserve in the literature.

Our aim was to determine the effect on endometrio-
mas <3 cm in diameter per se on ovarian reserve in ICSI
cycles.

Patients and Methods

Nineteen consecutive infertile patients (29 cycles) who had
unilateral single endometriomas <3 cm in diameter and who un-
derwent intracytoplasmic sperm injection (ICSI) were enrolled
retrospectively through our computerized IVF database system.
Endometriomas >3 cm in diameter and the patients who had un-
dergone surgery for endometrioma previously or other ovarian
cysts were excluded.

Diagnosis of endometrioma was performed by using transvag-
inal ultrasonography (Logiq 500 Pro; GE Healthcare, Istanbul,
Turkey) as described previously [15]. All patients underwent con-
trolled ovarian hyperstimulation consisting of either luteal long
GnRH agonist or flexible GnRH antagonist protocol, and recom-
binant FSH (Gonal-F; Serono, Istanbul, Turkey) using the step-
down protocol. When agonists were used, pituitary desensitiza-
tion was initiated with a daily subcutaneous administration of 1.0
mg leuprolide acetate (Lucrin; Abbott Cedex, Istanbul, Turkey),
which began in the luteal phase of the menstrual cycle. This dose
was continued until ovarian quiescence was confirmed by vaginal
ultrasound following menstruation. When desensitization was
achieved, as evidenced by plasma estradiol (E,) levels of <50 pg/
ml, the absence of ovarian follicles and endometrial thickness <6
mm on transvaginal ultrasound examination [16], a daily subcu-
taneous injection of recombinant FSH (Gonal-F; Serono) was
commenced. The starting dose of gonadotropin was determined
based on female age, antral follicle count at baseline transvaginal
ultrasonography, day 3 FSH and E, levels, body mass index and
previous ovarian response, if available. Ovarian response was
monitored with frequent serum E, measurements and transvagi-
nal ultrasonography, as described previously [17]. When antago-
nists were employed, if the serum E, level was >600 pg/ml and/or
if leading follicles >14 mm in diameter were present, cetrorelix
0.25 mg was initiated as a daily injection up to the day of oocyte
pick-up. The criterion for hCG (Profasi or Ovitrelle; Serono) ad-
ministration was the presence of three or more follicles >17 mm
in diameter.

Oocyte retrieval was carried out under local anesthesia using
vaginal ultrasound-guided puncture of follicles 36 h after hCG
administration. Standard procedures were carried out for gam-
ete-embryo handling and embryo transfer was performed under
abdominal ultrasonography guidance in all cases using a soft
catheter (Wallace; PM Group, Istanbul, Turkey). The luteal phase
was supported by daily vaginal progesterone suppositories (Cri-
none; Serono) starting 1 day after oocyte pick-up. Clinical preg-
nancy was defined as the presence of an intrauterine gestational
sac by transvaginal ultrasonography.

The statistical analyses were performed using Statistics Pack-
age for Social Sciences version 17.0 (SPSS, Inc., Chicago, Il1., USA).
The comparison of the number of oocyte-cumulus complexes re-
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Table 1. Baseline characteristics of patients with unilateral endo-
metrioma

Patients, n 19
Cycles, n 29
Cancelled cycles, n (%) 1(3.4)
Female age, years 33.3%+49
Body mass index 23.7%3.6
Duration of infertility, months 77.7%£74.6
Side of endometrioma
Right ovary, n (%) 10 (34.5)
Left ovary, n (%) 19 (65.5)
Diameter of endometrioma, mm 21.8+4.9

Table 2. Antral follicle count, oocytes retrieved, MII oocyte and
fertilization rate for affected ovary and contralateral normal ovary

Variable Ovary containing Contralateral p

endometrioma normal ovary value
(n=28) (n=28)
Antral follicle count, n 5.0%4.1 47%39 NS
Oocytes retrieved, n 59143 54+3.8 NS
MII oocytes, n 41%39 39%238 NS
Fertilization rate, % 70.8 71.4 NS

trieved from ovaries with endometrioma and contralateral nor-
mal ovaries was performed by use of paired sample t test. p values
of <0.05 were considered statistically significant. Values were ex-
pressed as mean * SD, unless stated otherwise.

Results

The baseline characteristics of patients are shown in
table 1. The mean age of the patients was 33.3 & 4.9 years.
The mean diameter of endometriomas was 21.8 * 4.9
mm. Left- and right-sided endometriomas were 34.5 and
65.5%, respectively. The number of oocytes retrieved in
ovaries with endometrioma and contralateral normal
ovaries was comparable (5.9 * 4.3 vs.5.4 £ 3.8) (table 2).
The clinical pregnancy rate was 42.9%.

Discussion
There is growing consensus about the deleterious ef-

fect of endometrioma cystectomy on ovarian reserve [7-
11]. Inadvertently, removal of primordial follicles during
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cystectomy, the inflammation process and thermal tissue
damage due to bipolar electrocautery usage are the main
causative factors for diminished ovarian reserve. It is hy-
pothesized that endometrioma per se may also contribute
to the diminishment of ovarian reserve. However, there
is paucity of data on the effect of endometrioma per se on
ovarian reserve in the literature. Maneschi et al. [18]
found a reduced presence of healthy ovarian tissue in cor-
tex harvested from ovaries with endometriomas (6.5 *
2.3 cm) compared with other similar-sized benign ovar-
ian cysts by semiquantitative scoring. Kitajima et al. [19]
recently analyzed 20 samples of cortical tissue from ova-
ries with endometriomas (<4 cm) and 11 samples from
contralateral ovaries without cysts. Follicular density was
significantly lower in the cortex of ovaries with endome-
triomas than in the cortex from contralateral ovaries
without cysts (6.3 * 4.1 vs. 25.1 * 15.0/mm?). Eleven
(55%) cortical samples from ovaries with endometriomas
showed fibrosis and concomitant loss of cortex-specific
stroma, not observed in contralateral normal ovaries.
Multivariate analysis revealed that the presence of endo-
metriomas and fibrosis were significantly and indepen-
dently associated with follicular density.

At least two hypotheses may explain the deleterious
effect of endometrioma per se on ovarian reserve. One is
that simple mechanical tissue stretching by large cysts
might be responsible for reduced follicular density in the
cortex surrounding endometriomas. Another hypothesis
suggests that oxidative stress induces ovarian tissue dam-
age and oocyte apoptosis [20]. Matsuzaki and Schubert
[21] demonstrated that the normal ovarian cortex sur-
rounding endometriotic tissues was affected more se-
verely by oxidative stress than the ovarian cortex sur-
rounding other benign ovarian cysts.

In addition to histopathological studies [18, 19, 21],
Benaglia et al. [13] investigated 70 women with monolat-
eral endometriomas who had not undergone previous ad-
nexal surgery in their clinical study. They noted that
spontaneous ovulation occurred in the affected ovary
(mean diameter of endometrioma 31 * 16 mm) in 22
cases (31%; 95% confidence interval 22-43). Assuming
that the expected rate of ovulation in both ovaries in
healthy women is similar, this difference was statistically
significant (p < 0.05).

Somigliana et al. [22] enrolled 36 patients (56 cycles)
with unilateral endometrioma who underwent IVF-ICSI.
The number of co-dominant follicles in the intact and af-
fected ovaries was 4.0 = 2.2 and 3.0 * 1.7, respectively
(p<0.01). This difference corresponded to a mean reduc-
tion (25%; 95% confidence interval 6-44). However, the

Effect of Endometrioma <3 cm on
Ovarian Reserve in ICSI

same authors [23] recently investigated the effect of non-
operated unilateral endometrioma (21 = 8 mm) on ovar-
ian reserve in IVF cycles and failed to find an association.
They noted that the median IQR of the total number of
follicles (diameter =11 mm) in the affected and intact
ovaries was 5 (3-7) and 5 (3-8), respectively (p > 0.05).
Considering the co-dominant follicles (diameter >15
mm), the median (IQR) number in the affected and intact
ovaries was 3 (2-4) and 3 (2-5), respectively (p > 0.05).
Almog et al. [14] recently enrolled 81 patients with uni-
lateral endometrioma (28.4 £ 3.9 mm) and compared the
number of oocytes retrieved in ovaries with endometrio-
ma to those of contralateral normal ovaries. They report-
ed that there was no significant difference in the number
of antral follicles and oocytes retrieved in the endometri-
oma-containing ovary (6.0 £ 0.4 and 7.7 * 1.0, respec-
tively) and in the opposite ovary (6.1 * 0.5and 8.5 £ 0.9,
respectively). Furthermore, there was no correlation be-
tween the size and the number of endometriomas with
the number of retrieved oocytes.

Our results support two recently published studies [14,
23]. We noted that affected ovaries produced a similar
number of oocytes as contralateral normal ovaries (5.9 *
4.3vs.5.4 * 3.8) in ICSI cycles. The mean diameter of en-
dometriomas was 28.4 £ 3.9and 21 * 8 mm in the stud-
ies by Almog et al. [14] and Benaglia et al. [23], respective-
ly. The respective figure was 21.8 = 4.9 mm in our study.
In our IVF center, endometriomas =4 cm in diameter
usually undergo cystectomy before IVE. Therefore, studies
investigating the effect of endometriomas >4 cm per se on
ovarian reserve in IVF cycles are needed. There is to our
knowledge no study with such a design in the literature.
Although histopathological studies [18, 19, 21] and studies
in which the endpoint was spontaneous ovulation [13]
showed an association with endometrioma per se with di-
minished ovarian reserve, this deleterious effect did not
seem to be reflected when controlled ovarian hyperstimu-
lation was employed. The main limitation of our study is
its small sample size (19 patients, 29 cycles). Since the sam-
ple size is small, we could not run a power analysis. Further
studies with a larger sample size are therefore needed.

In conclusion, a single endometrioma <3 cm in diam-
eter per se did not have a deleterious effect on ovarian
reserve in ICSI cycles. It is therefore logical not to touch
single endometriomas <3 cm in diameter before IVE.
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