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Are women with small endometriomas who undergo
intracytoplasmic sperm injection at an elevated risk
for adverse pregnancy, obstetric, and neonatal
outcomes?
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Objective: The aim of the study was to investigate pregnancy, obstetric, and neonatal outcomes in women with small (<4 cm) unilateral en-
dometriomas.

Methods: This retrospective study included 177 patients: 91 patients with small endometriomas and 86 controls with unexplained or tubal
factor infertility who were treated at the Siileymaniye Gynecology and Maternity Training and Research Hospital Infertility Unit between Jan-
uary 2010 and July 2015. The groups were matched with regards to demographic characteristics such as age, body mass index, and infertility
duration. All of the women in this study conceived via intracytoplasmic sperm injection. We compared pregnancy, obstetric, and neonatal
outcomes between these groups.

Results: Women with endometriomas had a higher biochemical pregnancy rate, but lower clinical pregnancy and live birth rates than wom-
en with unexplained and tubal factor infertility (p<0.05 for all). However no significant differences were found in terms of obstetric and neo-
natal complications between the two groups (p>0.05 for all).

Conclusion: In this study, we found that women with endometriomas less than 4 cm were more prone to early pregnancy complications. We
also showed that this group did not have any increased risks of late pregnancy, obstetric, and neonatal complications.
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mately 30%-50% of women with endometriosis have infertility
problems, most of whom seek to achieve pregnancy through assist-
ed reproductive technology (ART) [1]. Although the exact pathogen-
esis of infertility in these patients remains unclear, studies have pro-
posed that endometriosis may be associated with some potential
etiological factors, such as poor ovarian reserve, poor oocyte and
embryo quality, endometrial dysfunction, implantation defects, in-
creased inflammation in the peritoneal fluid, distorted pelvic anato-
my, and adhesions.

Studies have also demonstrated that the eutopic endometrium of

Introduction

Endometriosis is a chronic, estrogen-dependent, inflammatory
disease that is associated with pelvic pain and infertility. Approxi-
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women with endometriosis has some problems such as stem cell
content, hormonal sensitivity, junctional zone defects, and the pres-
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ence of proliferation and adhesion-inducing molecules that may im-
pair implantation and decidualization [2]. Although it has been sug-
gested that ovarian endometrioma, peritoneal endometriosis, and
deep infiltrating endometriosis may have distinct molecular pathol-
ogies, similar endometrial changes are observed in all three of these
conditions [3]. However, the outcomes may be worse at more ad-
vanced stages of the disease [4].

Conflicting data have been reported regarding the relationship
between endometriosis and poor pregnancy outcomes. Some stud-
ies suggested that the incidence of placentation defects due to im-
paired decidualization such as preeclampsia, preterm birth, small for
gestational age, and placenta previa may be higher in women with
endometriosis [5,6], but other studies reported no such associations
[7-9]. These discrepancies may be due to considerable variation
across studies in methodology, design, sample size, study popula-
tion, the subtype of endometriosis, and diagnostic accuracy. Con-
founders such as coexisting adenomyosis cannot be totally excluded
in observational studies. The selection of control groups and sub-
group analyses are also matters of debate. Moreover, pregnancies in
these women are mostly achieved through ART, which may have
negative effects on pregnancy and neonatal outcomes.

Some studies have investigated the relationships between ovarian
endometrioma and pregnancy outcomes; however the endometrio-
mas included in these studies were heterogeneous in size and sub-
group analyzes were not performed [9,10]. It is unknown whether
the size of the endometrioma may also be an important factor af-
fecting these outcomes. It is possible that outcomes may be worse in
patients with more advanced disease, and patients must be in-
formed of this possibility before conception [4]. The aim of the study
was to investigate pregnancy, obstetric, and neonatal outcomes in
pregnancies achieved through intracytoplasmic sperm injection
(ICSly in women with endometriomas smaller than 4 cm.

Methods

The study was approved by the Institutional Review Board of Si-
leymaniye Gynecology and Maternity Training and Research Hospital
(IRB No. 02-2015). Owing to the retrospective design, the require-
ment for informed consent was waived.

This retrospective study was performed at the Siileymaniye Gyne-
cology and Maternity Training and Research Hospital Infertility Unit
and included patients who met our eligibility criteria between Janu-
ary 2010 and July 2015. The study included 177 patients: 91 with
small (<4 cm) unilateral endometriomas and 86 who did not have
endometriomas and were diagnosed with unexplained or tubal fac-
tor infertility. Controls were matched to endometrioma patients in
terms of demographic characteristics such as age, body mass index
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(BMI), and infertility duration. We compared pregnancy, obstetric,
and neonatal outcomes in these groups. Data were collected using
patients’ charts from our in vitro fertilization (IVF), obstetric, and neo-
natal intensive care unit. Patients were also contacted by telephone
to gather any missing data about the outcomes. Women who were
managed throughout their pregnancy by other obstetric units were
not included.

Ovarian endometrioma was suspected based on the presence of a
round cystic mass with a minimum diameter of 1 cm with thick walls,
homogeneous fluid, and scattered internal echoes on ultrasonogra-
phy [11]. The presence of suspected endometriomas was document-
ed on at least one previous ultrasound examination at least 2
months before the ART cycle. The diameters of the suspected endo-
metriomas were calculated using the mean values of three perpen-
dicular layers. Doubtful and atypical cases were excluded. Concep-
tion was achieved by ICSI in all of the women in the study. The pa-
tients were treated using the standardized clinical protocol of our IVF
unit. Only cases with fresh embryo transfers were included. Pregnan-
cy was confirmed by a plasma beta-human chorionic gonadotropin
(B-hCG) level of > 20 1U/L at 14 days after oocyte retrieval.

The pregnancy outcomes included chemical pregnancy, miscar-
riage (spontaneous pregnancy loss at <20 weeks), pregnancy-in-
duced hypertension (gestational hypertension, preeclampsia),
preterm birth (delivery at <37 weeks of gestation), small for gesta-
tional age (birth weight < 10th percentile), placenta previa (placenta
covering the cervix partially or completely), gestational diabetes, in-
trauterine growth restriction (birth weight < 10th percentile because
of a pathological process; the fetus has not attained its biologically
determined growth potential).

Biochemical pregnancy was defined as a very early miscarriage
with a transient increase in serum hCG levels before the fifth week of
gestation and before the fetus was visible on ultrasound. Preeclamp-
sia was defined as a blood pressure reading > 140/90 mmHg after
20 weeks of gestation with proteinuria in formerly normotensive
women. Gestational hypertension was defined as an elevated blood
pressure reading (=140/90 mmHg) after 20 weeks of gestation
without proteinuria in previously normotensive women. Gestational
diabetes was defined as carbohydrate intolerance with onset or rec-
ognition in pregnancy based on a positive oral glucose tolerance
test. Data about neonates were collected after their admission to the
neonatal intensive care unit.

The primary exclusion criteria were age above 37 years; endome-
trioma larger than 4 cm; prior cystectomy or any surgery that may af-
fect ovarian reserve; bilateral endometriomas; adenomyosis; intra-
mural myomas; uterine malformations; polycystic ovarian disease;
obesity (BMI =30 kg/mz); chronic diseases such as hypertension,
cardiovascular disease, diabetes mellitus, insulin resistance, hyperlip-
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idemia, liver or kidney disease, and neoplastic disease; a history of
venous thromboembolism, antiphospholipid syndrome, or poor ob-
stetric outcomes; ectopic pregnancy; hydrosalpinx; multiple preg-
nancies; autoimmune disease; smoking; and alcohol consumption.
The neonatal outcomes analyzed were factors associated with in-
creased neonatal morbidity and mortality such as perinatal asphyxia,
necrotizing enterocolitis, congenital abnormalities, hypoglycemia,
jaundice, hypothermia, and sepsis.

1. Statistical analysis

Data are presented as percentages for categorical variables and
means for continuous variables. Proportions were compared using
the Fisher exact test or chi-square test. Continuous variables were
analyzed using the Student t-test or the Mann-Whitney U-test. For all
tests, p-values of <0.05 were considered to indicate statistical signif-
icance.

Results

The baseline characteristics of the study and control groups are
summarized in Table 1. There were no differences in demographic
characteristics such as age, BMI, duration of infertility, and previous
pregnancies between the groups. However, day 3 follicle-stimulating
hormone and anti-Miillerian hormone levels were significantly dif-

Table 1. Baseline characteristics of the patients

Variable Endometrioma No endometrioma sl
(n=91) (n= 86)

Age (yn) 314+38 304+35 0.071
BMI (kg/m?) 243+37 243+32 0.95
Duration of infertility (yr) 69+33 6.2+33 0.17
Previous pregnancy 11(12.1) 14(16.3) 042
Day 3 FSH (mlIU /mL) 73%3.1 6.2+20 0.005
AMH (ng/mL) 21+13 30+23 0.002

Values are presented as meanzstandard deviation or number (%).
BMI, body mass index; FSH, follicle-stimulating hormone; AMH, anti-
Mdillerian hormone.

Table 2. Treatment cycle characteristics

Endometrioma No endometrioma

Variable (h=91) (n= 86) p-value

Total FSH dose (IU) 2,6855+7985 2,0760+7523 <0.001

Day of stimulation 103+1.7 9.8+1.1 0.028

Number of oocytes retrieved 6.0+43 84+45 <0.001

Number of transferred 13+0.5 13104 071
embryos

Values are presented as meanzstandard deviation.
FSH, follicle-stimulating hormone.
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ferent in the endometrioma group.

Treatment cycle characteristics are shown in Table 2. Women with
endometriomas received higher doses of gonadotropins, the dura-
tion of stimulation was longer, and fewer oocytes were retrieved. No
significant differences were found in terms of transferred embryos
between the groups.

Pregnancy and neonatal outcomes are shown in Table 3. There
were no differences in terms of the number of pregnancies, miscar-
riage, obstetric complications such as preterm birth, small for gesta-
tional age births, intrauterine growth restriction, preeclampsia, pla-
centa previa, and gestational diabetes. No significant differences
were also found in neonatal complications such as asphyxia, necro-
tizing enterocolitis, hyperbilirubinemia, and stillbirth. Nonetheless,
the endometrioma group had a higher biochemical pregnancy rate
and lower clinical pregnancy and live birth rates.

Discussion

The aim of the study was to evaluate the relationship between
unilateral small ovarian endometriomas (<4 c¢m) and pregnancy,
obstetric, and neonatal outcomes. We demonstrated that women
with endometriomas less than 4 cm who underwent ICSI had poor
pregnancy outcomes, such as a higher biochemical pregnancy rate
and lower clinical pregnancy and live birth rates than ICSI control pa-
tients with unexplained or tubal factor infertility. However, women

Table 3. Pregnancy and neonatal outcomes

Variable Endometrioma No endometrioma pvalue
(n=91) (n=86)

Number of pregnancies 45(49.5) 46 (53.5) 0.60
Biochemical pregnancy 14(31.1) 2(43) <0.001
Clinical pregnancy 31(68.9) 44.(95.7) 0.001
Miscarriage 5(11.1) 6(13.0) 0.77
Live birth 26(57.8) 38(82.6) 0.01
Obstetric complication 6(23.1) 4(10.5) 0.17
Preterm birth 6(23.1) 9(23.7) 0.95
SGA birth 2(7.7) 2(5.3) 0.69
IUGR 1(3.8) 0 0.35
Preeclampsia 1(3.8) 0 0.22
Placenta previa 2(7.7) 1(2.6) 034
Gestational diabetes 1(3.8) 0 0.22
Neonatal complication 3(11.5) 2(5.3) 0.35
Asphyxia 1(3.8) 1(2.6) 0.78
Necrotizing enterocolitis 1(3.8) 0 0.22
Hyperbilirubinemia 1(3.8) 1(2.6) 0.78
Stillbirth 0 0

Values are presented as number (%).
SGA, small for gestational age; IUGR, intrauterine growth restriction.
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with endometriomas did not have higher risks of obstetric and neo-
natal complications in the study.

In our study, we demonstrated that endometriomas smaller than
4 cm were associated with poor pregnancy outcomes. The rate of
biochemical pregnancies was higher, while the clinical pregnancy
and live birth rates were lower in patients with endometriomas;
however, the miscarriage rate did not differ between the endometri-
oma and control groups. Although many studies have investigated
the effect of endometriosis on pregnancy outcomes, the evidence is
still conflicting [12-16]. Some studies reported that women with en-
dometriosis did not have different clinical pregnancy, miscarriage,
and live birth rates from their healthy counterparts [12,13] while oth-
ers found lower clinical pregnancy and live birth rates in endometri-
osis patients [14-16]. Omland et al. [17] also demonstrated that abor-
tions prior to 6 weeks were more common and live birth rates were
lower in women undergoing IVF with endometriosis than in those
with unexplained infertility. However, the miscarriage rate after 6
weeks was not significantly different between the groups [17]. The
low live birth rates in our study were associated with a higher bio-
chemical pregnancy rate and a lower clinical pregnancy rates, but
not with obstetric and perinatal complications.

What is the relationship between poor pregnancy outcomes and
small endometriomas? There is considerable evidence that endome-
triosis may negatively affect follicle, oocyte, and embryo quality, as
well as embryogenesis and embryo viability [12]. We suggest that
endometriosis has a significant adverse environmental impact,
which oocytes and embryos may not be able to tolerate in the early
stages of pregnancy. Inflammatory mediators such as macrophages,
cytokines, and vasoactive substances and oxidative stress cannot be
blocked by IVF or ICSI in patients with endometriosis. It was reported
that the fertilization capacity of oocytes and the developmental po-
tential of embryos decreased when oocytes and embryos were cul-
tured in media with peritoneal fluid obtained from women with en-
dometriosis [18]. Inflammation within the ovary and endometriotic
peritoneal fluid may impair oocyte and embryo development by
blocking embryo growth factor receptor/signal transduction [19].
The inflammatory peritoneal fluid of women with endometriosis
may also be toxic to the endometrium and the preimplantation em-
bryo [20]. It has been also demonstrated that the eutopic endometri-
um of women with endometriosis is different from that of healthy
women in terms of stem cell content, hormone sensitivity, cellular
proliferation, adhesion, angiogenesis, and immunity. Progesterone
resistance and defective endometrial receptivity impair the process-
es of implantation, decidualization, and placentation in women with
endometriosis [21,22].

We did not find a higher rate of late pregnancy/obstetric compli-
cations and neonatal complications in women with small endome-
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triomas. Benaglia et al. [9] reported that late pregnancy/obstetric
and neonatal outcomes did not differ in women with small endome-
triomas (the mean diameter was 22 mm in their study) compared
with women without endometriomas. Another study conducted in
Japan likewise showed no relationship between endometriosis and
poor obstetric outcomes in women who did not conceive using IVF/
ICSI'in order to exclude the negative effects of IVF on pregnancy out-
comes [7].

However, recent systematic reviews and meta-analyses reported
that obstetric complications such as preterm birth, placenta previa, ce-
sarean section, and neonatal complications were more common in
women with endometriosis [6,19]. The findings of previous studies
have varied because all types of endometriosis were included. More-
over, earlier studies were not adjusted for confounders such as mater-
nal age, poor obstetric history, parity, BMI, chronic disease, and socio-
economic status. The diagnosis of endometriosis was not uniform; in
small studies, the diagnosis was made surgically, but in epidemiologi-
cal studies the diagnosis was made using International Classification
of Diseases codes, which have the potential of misclassification. The
control groups were also heterogeneous in prior studies.

There are some limitations of this study; first, it was retrospective,
which may have reduced the reliability of the findings. Second, the
study size was relatively small. Third, we did not perform laparoscopy
to confirm the endometriosis diagnosis histologically; instead, the
endometriosis diagnosis was made by ultrasonography, and the pa-
tients were suspected to have endometrioma. However, the cases
were small endometriomas and there was no need to perform sur-
gery in order to improve pregnancy outcomes in these patients. Fur-
thermore, we did not want to affect ovarian reserve negatively and
increase patients’ surgical and anesthetic risks. Fourth, the control
group also did not undergo laparoscopy, so we cannot totally ex-
clude the possibility that some women in the control group may
have had mild endometriosis.

In conclusion, we showed that women with small endometriomas
had higher rates of biochemical pregnancy and lower rates of clinical
pregnancy and live birth; however, obstetric and neonatal complica-
tions did not differ between the groups. The findings suggest that
women with endometriomas are more prone to early pregnancy
complications than women with unexplained and tubal factor infer-
tility. Women with small endometriomas undergoing ART should be
counseled about these adverse aspects of their prognosis. Further
prospective studies with larger groups are needed.
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