Experimental
&

Clinical Article

Reproductive Medicine; Endocrinology and Infertility

Miscarriage Rates Due To Endometriosis:
A Retrospective Cohort Study

Pinar CALIS!, Gizem ISIK!, Dilara DUYGULU!, Nuray BOZKURT!, Deniz KARCAALTINCABA!

Ankara, Turkey

ABSTRACT

OBJECTIVE: To find the differences of miscarriage rates between pregnant patients with and without
endometriosis.

STUDY DESIGN: The retrospective cohort study was conducted in the Department of Obstetrics and
Gynecology, School of Medicine, Gazi University between January-2015 and December-2018. Patients
were divided into two groups; endometriosis and non-endometriosis according to their pathology report
and ultrasound examination. In both groups, miscarriage rates and in vitro fertilization pregnancy ratios
were analyzed. Miscarriage rates in in vitro fertilization pregnancies and in endometriosis group who had
and didn't have surgery also analyzed.

RESULTS: Sixty-two patients in the study group and 65 patients in the control group were included.
There was no significant difference in miscarriage rates between endometriosis and non-endometriosis
group (20/62 (32%) and 13/65 (20%), respectively, p=0.124). There was a statistically significant differ-
ence in miscarriage rates between in vitro fertilization and non-in vitro fertilization group (p=0.004). Apart
from that, in in vitro fertilization group, the miscarriage rate was higher in the endometrioma subgroup
than non-endometrioma (p=0.008).

CONCLUSION: There was an only significant difference in miscarriage rate in the in vitro fertilization
group between endometrioma and non-endometrioma patients. In the future, there should be more stud-
ies to define the actual pathophysiology for miscarriage with endometriosis.
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Introduction pain and infertility. Even though endometriosis causes infer-
tility by interrupting whole reproductive process such as
oocyte-sperm interaction, ovarian reserve and implantation,
by the developments in assisted reproductive technology
(ART) treatments, pregnancy rates in patients with en-
dometriosis have increased (3,4).

Endometriosis is a frequent and one of the most important
benign gynecologic disease in reproductive age. It is seen 10%
of women in general population and 40% in women with sub-
fertility (1,2). The main symptoms in endometriosis are pelvic
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rates between IVF and non-IVF patients with endometriosis
will also be compared.

Material Method

Study Design

This retrospective cohort study was conducted in the
Department of Obstetrics and Gynecology, School of
Medicine, Gazi University between January-2015 and
December-2018 from our electronic database. In our outpa-
tient clinic, pregnant patients with known endometriosis (had
surgery or not) and without endometriosis were recruited. The
inclusion criteria were (1) females aged between 18-45, (2)
patients with known endometriosis with ultrasound examina-
tion or pathology report (case group) and (3) patients who
were followed up in our clinic from the first trimester. To de-
termine endometriosis with ultrasound examination, the pa-
tient should have had at least two positive ultrasound findings
for endometriosis apart from 3 months. These findings were
round-shaped cystic mass with homogeneous low echogenic
fluid content with scattered internal echoes (10). The exclu-
sion criteria were (1) maternal systematic diseases which
could cause miscarriage (rheumatologic, diabetes, kidney,
etc.), (2) abnormal karyotype of women or her husband, (3)
known abnormal uterine cavity (presence of submucosal fi-
broids) or uterine malformations, (4) quit pregnancy follow up
in our clinic. For the control group, from the same period time,
pregnant patients who did not have endometriosis but with
similar demographic properties as the endometriosis group
was formed. Randomization was made for selecting control
group patients. Approval from an institutional review board
was obtained (Approval No: 24/12/2018-942).

In both groups, miscarriage rates, and IVF pregnancy ratios
were analyzed. In addition to that, miscarriage rates were ana-
lyzed in patients with endometriosis who had surgery or not.

Statistical Analysis

The data analysis was performed by SPSS 24.0 software
(IBM Corporation, Armonk, NY, USA). The continuous vari-
ables were analyzed using the Kruskal-Wallis test, and the
categorical variables using the Pearson chi-square test. p<0.05
was considered significant.

Results

Of the 3438 women that had been followed up in our clinic
in the study period, 62 patients had endometrioma and were
appropriate for the final evaluation according to inclusion and
exclusion criterion as a study group. 65 patients were formed
as a control group randomly without endometrioma with sim-
ilar demographic properties with the study group (Figure 1).
The mean female ages in the endometriosis and non-en-
dometriosis groups were 33+0.61 and 31+0.54 years, respec-
tively (Table I).
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Figure 1: Selection of study and control group patients ac-
cording to inclusion and exclusion criterion.

Table I: Demographic properties and p values of two groups.

Characteristics Endometrioma | Control p
(n=62) (n=65) value
Age (years) 33+0.61 31+0.54 0.002*
BMI (kg/m2) 22.91+£3.12 23.83+2.46 |0.16
Gravidity [n(%)] 0.23
None 31 (50) 32 (49.2)
1 18 (29) 20 (30.8)
2 12 (19.4) 11 (16.9)
=3 1(1.6) 2 (3.1)
Parity [n(%)] 0.27
None 53 (85.5) 55 (84.6)
8 (12.9) 8 (12.4)
2 1(1.6) 2 (3)
IVF [n(%)] 0.06
+ 24 (38.7) 9 (13.8)
- 38 (61.3) 56 (86.2)

*p<0.05 is thought statistically significant.

In Vitro Fertilization pregnancy ratios in study and control
groups are also similar (p=0.06). The miscarriage rates be-
tween patients with endometriosis and without endometriosis
were 20/62 (32%) and 13/65 (20%), respectively (p=0.124).
From the data, if a patient had endometrioma, there was a sta-
tistically significant difference in miscarriage rates between
IVF and non-IVF group (52.4% vs 10%, p=0.004). Apart from
that, in the IVF group, if a patient had endometrioma the mis-
carriage rate was higher if the patient did not have endometri-
oma (p=0.008).

In addition, for endometrioma group, 56.9% of patients
had surgery and 43.1% had diagnosed with ultrasound. There
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was no statistical difference in miscarriage rates if the patient
had surgery for endometrioma or not (p=0.385).

Discussion

The study shows that in patients with endometrioma,
higher miscarriage rates were detected if they had IVF com-
pared with non-IVF ones. On the other hand, according to
data, miscarriage rates were not statistically significant be-
tween patients with endometrioma and without endometri-
oma. However, between IVF group patients, there was a sta-
tistically significant difference in miscarriage rates between
endometriosis and non-endometriosis group.

In 2015, 10.8 million people were affected globally from
endometriosis (11). Although it is seen most commonly be-
tween the ages of thirty and forty, it could be seen as early as
eight years old (12,13). Besides pelvic pain, endometriosis
not only causes infertility but also could be a reason for ad-
verse obstetric outcomes, especially for miscarriages. The
main pathophysiology under this result could be thought that
endometriosis causes loss of differentiation capacity of en-
dometriotic cell lines. This forms a eutopic endometrium
which is unsuitable for implantation (7).

Several observational nonrandomized studies have con-
flicting results for endometriosis and miscarriage. In a recent
study in 2019 by Farland et al, 196,722 pregnant patients with
and without endometriosis were examined. They found still-
birth, preterm birth, low birth weight, preeclampsia and also
miscarriage rates (RR 1.40, 95% CI 1.31-1.49) were higher in
the endometriosis group (14). In addition to that, Saraswat et
al. performed a national population-based cohort study and
found that miscarriage rates were higher in women with en-
dometriosis compared to women without endometriosis (OR
1.76, 95% CI 1.44-2.15) (15).

On the other hand, in a meta-analysis, Hamdam et al com-
pared the ART results according to miscarriages in patients
with endometriosis and non-endometriosis. There was no sta-
tistically significant difference in miscarriage rates between
groups (16). In a recent study by Yang et al, they collected
women who went to the IVF cycle and divided them into en-
dometriosis and non-endometriosis group. The study couldn't
find any statistical difference between two groups in miscar-
riage rates (17). However, in our study, in IVF group we
found a statistically significant difference between the en-
dometriosis and non-endometriosis group. Besides, we com-
pared also the IVF and non-IVF groups for miscarriage rates.
And we could only find the statistically significant difference
in miscarriage rates between patients with endometrioma in
IVF and non-IVF group.

For proving this eutopic endometrium, one of the major
study in literature was published by Hauzman et al in 2013
(18). In this study, they split the oocytes from the same
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healthy donors to patients with and without endometriosis.
The results suggested that endometrial receptivity was not af-
fected by stage III/IV endometriosis. Although there were
studies in the literature that supported that patients with en-
dometriosis had peritoneal fluid and serum that contained ab-
normal levels of factors such as tissue inhibitor of metallopro-
teinase-1 (19,20), by this prospective study this hypothesis
were not supported anymore.

In our study, the main reasons for higher miscarriage rates
in IVF group could be first of all, in IVF patients there was a
close pregnancy follow up. In this way, almost all miscar-
riages could be detected, but in non-IVF group some miscar-
riages, especially in early miscarriages, could not be diag-
nosed. In addition to that, without endometrioma, the sponta-
neous miscarriage rate was higher in the IVF group. Besides,
if the IVF group was evaluated for miscarriage, miscarriage
rate was higher in patients with endometrioma. This finding
supported the eutopic endometrium hypothesis, which in-
creased the miscarriage rates.

The main limitation of the study is the sample size.
Although the last three years were analyzed in the current
study, by increasing the sample size there could be more sta-
tistically significant differences could be found between
groups.

As a result, endometriosis is one of the most seen gyneco-
logic problems which affects fertility and pregnancy out-
comes. Although there are several hypotheses about miscar-
riage rates and endometriosis, we could only find a significant
difference in miscarriage in IVF group between endometriosis
and non-endometriosis patients. In the future, there should be
some basic studies to define the actual pathophysiology for
miscarriage with endometriosis.
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