© 2017 by the author(s). This is an open access article distributed under the terms and conditions of the
Creative Commons Attribution (CC BY-NC) licencse. Published by Poznan University of Medical Sciences

D O®

THOUSAND WORDS ABOUT...

DOI: https://doi.org/10.20883/jms.2017.201

The effect of endometrioma on ovarian reserve

Matgorzata Szczepariska', Pawet P. Jagodzinski’, Ewa Wender-Ozegowska'

' Department of Obstetrics, Gynecology and Gynecological Oncology, Division of Reproduction,

Poznan University of Medical Sciences, Poland

2 Department of Biochemistry and Molecular Biology, Poznan University of Medical Sciences, Poland

ABSTRACT

An ovarian endometrioma is a very common form of endometriosis in women of reproductive age. This review
presents the current state of research on ovarian reserve in women with ovarian endometriomas. Endometrioma
can negatively affect ovarian markers: the anti-Miillerian hormone (AMH), antral follicle count (AFC) and in vitro
fertilisation (IVF) results. Decisions on the surgical treatment of endometrial cysts should be carefully thought

through, especially in women who have not given birth.
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Most ovarian cysts which are recognized in women
of reproductive age are related to ovulation and are
resolved spontaneously. Ovarian endometrioma is
the most common appearance of endometriosis and
accounts for 17-44% of women with this enigmatic
disorder [1, 2]. The natural course of an endometrioma
is unknown, because of the lack of follow-up studies
involving untreated women with endometrial cyst [3].
As with dermoid cysts and cystadenomas, endometri-
omas require surgical treatment. In contrast to other
non-functional, benign ovarian tumors, endometrioma
per se and cystectomy of endometriomas negatively
affect ovarian reserve. This article will review the lit-
erature on the impact of endometriomas on ovarian
reserve. The pathogenesis of infertility in women with
endometriosis is not fully understood, except in the
case of distorted pelvic anatomy. Among the reasons
mentioned as the cause of the inability to become preg-
nant, impaired folliculogenesis, poor quality of oocytes
and embryos and implantation defects are most com-
mon [4, 5]. The effect of endometriomas on fertility has
not been fully established, although there is some evi-
dence of abnormal physiological mechanisms of ovu-
lation in ovaries with endometriomas, the exact causes
are unknown. The inflammatory reaction——typically

associated with the presence of endometriosis——may
play a role [6]. Another possible mechanism could be
mechanical damage to the ovarian tissue or distur-
bance of the vascularization of the organ by the pres-
ence of an expanding ovarian cyst [7].

Currently, there are insufficient data to clarify
whether endometrioma- related damage to the ovarian
reserve precedes or follows surgery.

An endometrioma is best defined as an ovarian
pseudocyst developing from metaplasia of the coelo-
mic epithelium [8] or originating from ectopic endo-
metrial tissue, which constantly invaginates the ovar-
ian cortex [9]. There are several prospective stud-
ies, which indicate that patients with endometriomas
have reduced ovarian reserve [10, 11]. Ovarian reserve
is defined as the functional potential of the ovary that
reflects the number and quality of the remaining pri-
mordial follicles left in the ovary at any given time [12].
In clinical practice, it is possible to measure only the
functional ovarian reserve (maturing, growing follicles),
which represents a small percentage of the total ovari-
an reserve (including non-growing follicles). AFC is the
number of small (2-10 mm in diameter) antral follicles.
It can be decremented by transvaginal ultrasonogra-
phy between days 2 and 4 of the menstrual cycle [13].
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The most common laboratory tests which are used
to measure ovarian reserve are the AMH and follicle
stimulating hormone (FSH) tests. AMH belongs to the
transforming growth factor-beta family, and is pro-
duced by the granulose cells of primary, pre-antral and
small antral follicles. Serum AMH levels represent the
most reliable marker of ovarian reserve, because they
are menstrual cycle independent and are not subject to
alteration under the influence of contraceptive pills or
gonadotrophin releasing hormone agonists [14].

In a prospective cohort study by Hwu et al. (2011),
the impact of unilateral and bilateral endometriomas
on serum AMH levels was compared both before and
after surgery. The mean baseline serum AMH level was
significantly lower in patients with bilateral endometri-
omas (n = 32) compared to that of patients with uni-
lateral endometriomas (n = 109) (1.56 * 0.24 (SEM) vs.
2.45+0.17 ng/ml, P < 0.05). The mean serum AMH level
was significantly lower in patients treated with bilateral
cystectomy than in patients treated with unilateral cys-
tectomy (1.01 £ 0.11 vs. 1.48 £ 0.14 ng/ml, P < 0.05) [10].

In another prospective study, Goodman et al. (2016)
evaluated patients with endometriomas (n = 58), pelvic
endometriosis (n = 29) and volunteers with no endo-
metriosis (n = 29) to assess AMH levels before and
after surgery. This study also demonstrated that base-
line AMH values were significantly lower (45%) in the
endometrioma vs negative laparoscopy group (1.8 ng/
mL [95% confidence interval, 1.2-2.4 ng/mL] vs. 3.2 ng/
mL [95% confidence interval, 2.0-4.4 ng/mL]; P < 0.02).
Only patients with endometriomas had a significant
decline in ovarian reserve at 1 month after surgery
(-48%; 95% confidence interval, -54 to -18%; P < 0.071,
mean AMH baseline value, 1.77-1.12 ng/mL at 1 month
after surgery). Six months after surgery, AMH values
continued to be depressed from the baseline, but these
were no longer significantly different [11]. The impact
of endometriomas on ovulation and hyperstymulation
have been intensively studied [7, 15-18].

In 2008 Horikawa et al. investigated the rate of
ovulation in 28 infertile patients with unilateral endo-
metriomas and found a 34% ovulation rate in affected
gonads [15]. In a study published in 2009, Benaglia et
al. examined ovulation rates in 70 women, based on
the assumption that the expected ratio of ovulation
in healthy and affected ovaries is about 1:1. Ovula-
tion occurred in affected ovaries in only 22 cases (31%;
95% Cl: 22-43%), this difference was statistically sig-
nificant (P = 0.002) [7]. In a prospective study, Somigli-
ana et al. (2006) evaluated responsiveness to ovarian
hyperstymulation during IVF-ET cycles in 36 women
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with unilateral endometriomas who had not undergone
previous ovarian surgery. In this study, the number of
codominant follicles developing in affected gonads was
reduced when compared with the contralateral intact
ovaries of the same patients [16]. In a multicenter ret-
rospective cohort study, Benaglia et al. (2013) explored
ovarian responsiveness and oocyte quality in 39 unop-
erated women with bilateral endometriomas and 78
control women. The number of developing follicles and
the number of oocytes retrieved was significantly lower
in women with bilateral endometriomas. The total num-
bers of developing follicles in case and control subjects
were 9.6 + 3.3 and 14.1 + 6.8, respectively. The numbers
of oocytes retrieved were 7.1 £ 3.2 and 9.8 £ 5.5, respec-
tively. However, this did not lead to significant differenc-
es in the quality of oocytes obtained or the chances of
pregnancy [17]. Similar findings were demonstrated by
Hamdan et al. (2015) in a meta—analysis, which included
33 studies. Compared with healthy women, women with
endometriomas had a lower mean number of oocytes
retrieved, required a higher FSH dosage for ovarian
stimulation and had a lower AFC, suggesting that their
ovarian reserve was diminished prior to IVF/ICSI [18].

Based on this literature review, it can concluded
that the presence of endometriomas reduces ovarian
reserve. Decisions on the surgical treatment of endo-
metrial cysts should be carefully thought through,
especially in women who have not given birth. Accord-
ing to Carvahlo et al., the assessment of AMH levels
prior to surgery should be measured in order to discuss
the risks and benefits of surgery with patients [19].
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