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Dodi Suardi Background: The correlation between endometrioma and serum Anti-mullerian hormone
Wiryawan Permadi (AMH) level is a benchmark in determining the prognosis and management of endome-
Tono Djuwantono trioma. Endometrioma causes a decrease in ovarian reserve due to tissue damage that affects

the formation of serum AMH. Serum AMH levels in daily practice are useful as a tool to
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determine ovarian reserve, markers for diagnosis and prognosis in infertility and reproductive
abnormalities. The purpose of this study was to determine the relationship of serum AMH
level in women with endometrioma and their correlation to ovarian volume.

Department of Obstetrics and Methods: This research was an analytical observational study with a cross-sectional design in
Gynecology, Faculty of Medicine,

Universitas Padjadjaran/Dr. Hasan Sadikin
Hospital, Bandung, Indonesia August 2019-March 2020 at Hasan Sadikin Hospital, Bandung. Forty-four women who met

women of reproductive age who were diagnosed with endometrioma within the period of

the inclusion and exclusion criteria were then divided into endometrioma (n=22) and control
(n=22) groups. In both groups, transvaginal ultrasound examination was performed to measure
the volume of the ovary, then a laboratory examination of serum AMH level was carried out.
Results: Serum AMH levels in the endometrioma group were significantly lower than those
in the control group (P<0.001). Serum AMH level did not differ significantly based on
laterality of the observation group (P=1.000). There was a negative correlation between
serum AMH level and the volume of ovarian endometrioma, although not statistically
significant (r=—0.332; P=0.066).

Conclusion: There was a correlation between serum AMH level and endometrioma. Serum
AMH levels were significantly lower in the endometrioma group but were not influenced by
their laterality. We found a negative correlation between serum AMH level and ovarian
volume containing endometrioma, but not statistically significant.
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Introduction
Endometrioma is a cyst that forms when endometrial tissue grows in the ovarian

epithelium. Endometriomas are also known as “brown cysts,” which are benign

ovarian cysts containing thick, old blood that appear as brown liquid.

Correspondence: Gusti Putu Edo Endometrioma is one form of manifestation of endometriosis.
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Padjadjaran/Dr. Hasan Sadikin Hospital, l. ~ women with chronic pelvic pain. However, many women are often late in the
Pasteur No. 38, Bandung, 40161 Jawa . . .. . . . . .

Barat, Indonesia diagnosis of endometriosis, which results in a decrease in quality-of-life. The
Tel +6222 203 2530
Fax +6222 203 9086 ) R , ,
Email edogautama@yahoo.com 17-44% of women with endometriosis will experience endometrioma.

Endometriosis affects 10-15% of all women of reproductive age and 70% of

prevalence of endometriosis in infertile women is very high (20-50%), and around
1-3
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Anti-Mullerian hormone (AMH) is a 140 kDa glyco-
protein hormone linked by a disulfide chain whose genes
are located on chromosome 19p13.3 and belong to the
transforming growth factor-p (TGF- B) group. AMH
women are involved in regulation of the number of pri-
mordial follicles which begin maturation and prevent the
use of ovarian reserves earlier.*

Serum AMH levels in women with endometrioma tend
to be low due to chronic inflammatory processes and
massive reactive oxygen species (ROS) found in the ovar-
ies. The greater the volume of endometrioma cysts, the
greater the volume and damage to the ovaries. The
mechanism underlying low AMH serum levels and
decreased ovarian reserve is the presence of this inflam-
matory process and immunomodulating abnormalities
The
inflammatory process causes follicular damage and dys-

associated with toxic endometrioma conditions.

function so that the quality and quantity of the follicle is
also reduced. This leads to a decrease in serum AMH
levels which results from the production of ovarian folli-
cular granulosa cells.®®

The purpose of this study was to determine differences
in serum AMH levels between endometrioma patients and
without endometrioma and determine the correlation
between ovarian volume and serum AMH levels in the
endometrioma group.

Materials and Methods

This research was an analytical observational study with
a cross-sectional design in women of reproductive age
who were diagnosed with endometrioma at Hasan
Sadikin hospital, Bandung. The study was performed in
accordance with the Declaration of Helsinki statement for
Ethics
approval was obtained from the Padjadjaran University
Ethics Committee, with ethical approval number
LB.02.01/X.6.5/35/2020. Informed consent was obtained

from the study participants prior to study commencement.

medical research involving human subjects.

Using sample size method for correlation coefficient, the
total sample size and actual power were calculated to be
44 (22 vs 22) and 0.80, respectively, when o err=0.05,
err=0.20,
Women who visited Aster and gynecology clinic within
the period of August 2019-March 2020 and met the inclu-
sion and exclusion criteria were recruited consecutively.

and expected correlation coefficient 0.60.

Subjects were then divided into endometrioma (n=22) and
control (n=22) groups.

The inclusion criteria were women of reproductive age
(20-35 years), BMI <27 kg/m?, transvaginal ultrasound
imaging with endometrioma for the case group, and ima-
ging of normal uterus and ovaries for the control group.
The identification of non-endometriotic ovarian cysts was
by transvaginal ultrasound. Endometrioma diagnosis was
made if the patient complains of abdominal mass and the
presence of cyst with diffuse homogenous hypoechoic
(ground-glass appearance) in transvaginal ultrasound.
Patients who had undergone surgery for endometrioma,
had disease or pelvic organ abnormalities, had a recent
history of infection or malignancy, polycystic ovarian syn-
drome (PCOS), incomplete data, and were not willing to
participate in the study were excluded from this study.

In both groups, the transvaginal ultrasound examination
was performed to measure the volume of the ovary, then
a laboratory examination of serum AMH level was carried
out. Transvaginal ultrasound examination was performed at
the initial follicular phase (Day 2—-3 of menstruation cycle)
using HD11XW 2D Transvaginal Philips ultrasound
(Figure 1). For the control group, ovarian volume measure-
ment was carried out, while for the endometrioma group,
the ovarian and endometrioma volume, endometrium-
ovary, and endometrioma were measured. Ovarian volume
was obtained by calculating the three diameters (d1: long-
itudinal, d2: anteroposterior, d3: transversal) using the ellip-
soid prolate formula V=0.523xd1xd2xd3, then adding up
the left and right volumes. Furthermore, the examination of
serum AMH levels was done by taking venous blood as
much as 3 cc and measured using the Human AMH
(ELISA) kit
(Elabscience, USA). The detection range of this assay was

enzyme-linked immunosorbent assay
93.75-6000 pg/mL. The sensitivity and coefficient of varia-
tion were 56.26 pg/mL and <10%, respectively. According
to the manufacturer, the kit recognizes Human AMH in
samples. No significant cross-reactivity or interference
between Human AMH and analogs was observed.

The potential confounders in this study were endome-
trioma laterality, age, and body mass index (BMI). To
avoid biases, we calculate the significance of these char-
acteristics in both groups, so that homogeneity of both
groups could be obtained.

Quantitative variables (age, volume of endometrioma,
and serum AMH level) were presented by mean, standard
deviation, and range. Normality test were performed on
this data to measure the distribution. Age of patient were
analysed using independent #-test (because it was normally
distributed), while volume of endometrioma and serum
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Figure | Ovarian transvaginal ultrasound examination from two unilateral endometrioma subjects. (A) is normal ovarium and (B) ovary containing endometrioma from
sample E25. (C) is normal ovarium and (D) ovary containing endometrioma from sample E22. Measurement was conducted by using HD11XW 2D Transvaginal Philips
ultrasound. The Bland Altman analysis has been carried out prior to study with the result of >80%. Ovarian volume was obtained by calculating the three diameters (dI:
longitudinal, d2: anteroposterior, d3: transversal) using the ellipsoid prolate formula V=0.523xdIxd2xd3, then adding up the left and right volumes.

AMH level were analyzed using Mann—Whitney test
(because of not-normally distributed).

Results

A total of 44 subjects was recruited in this study. These
subjects were divided into two groups: 22 of control and 22
of the endometrioma group. Data shows that there were no
significant differences in the characteristics of the two study
groups. These characteristics include age (P=0.678) and
body mass index (P=0.351). The mean patient age was 31
(20-35) years in the endometrioma group and 30 (21-35)
years in the control group. The mean of BMI was 23.2
(19.5-27.0) kg/m” in the endometrioma group and 22.5
(18.3-26.6) kg/m? in the non-endometrioma group. The
average ovarian volume in the endometrioma group
(106.83 cm’) was larger than the control group
(16.58 cm®). Most of the endometrioma subjects presented
with chief complaints of an abdominal mass (45.5%), while
lower abdominal pain and infertility were the second and

third most common complaints, with percentages of 31.8%
and 22.7%, respectively. From the statistical analysis, the
average of both baseline characteristics were homogeneous
(P-value>0.05), so it was feasible to compare and further
statistical tests are performed to assess a relationship
between variables (Table 1).

Comparison of serum AMH levels in the endome-
trioma and non-endometrioma groups is presented in
Table 2.

Table 2 shows the median serum AMH level in the
endometrioma group (0.59 ng/mL) is lower than the non-
endometrioma group (3.45 ng/mL) with a significant dif-
ference (P<0.001).

Table 3 shows that AMH serum levels were quite similar
in the unilateral endometrioma group (median=0.60 ng/mL)
and bilateral group (median=0.59 ng/mL), but both groups
were lower than the non-endometrioma group (median=3.45
ng/mL). There was no significant difference in serum AMH
levels based on the laterality of the endometrioma (P=1.000).
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Table | Subjects Characteristics Table 3 Comparison of Serum AMH Level Based on
. Endometrioma Laterality of the Observation Group
Characteristics Group P-value
Endometrioma | Non Group P-value
(n=22) Endometrioma Group | Group 2 Group 3
(n=22) (n=15) (n=7) (n=22)
Age (years) Serum AMH level (ng/mL)
Mean (SD) 304 3003 0.678° Median 0.60 0.59 3.45 0.001°
Range 20-35 21-35 Range 0.24-1.60 | 0.39-2.08 | 1.06-5.42
Body mass index (kg/m?) Post-hoc analysis between groups
Mean (SD) 232 (2.0) 225 (2.8) 0351° Group I vs 1.000°
Range 19.5-27.0 18.3-26.6 group 2
b
Ovarian volume (cm®) Group I vs <0.001
group 3
Median 106.83 16.58 <0.001°
Group 2 vs 0.001°
Range 15.27-970.20 9.31-28.89 group 3
Endometrioma volume (cm®) Notes: Group | = unilateral endometrioma; group 2 = bilateral endometrioma;

Median

101.41

Range

11.43-954.10

Chief complaint, n (%)

Abdominal mass | 10 (45.5)

Lower 7 (31.8)
abdominal pain

Infertility 5(22.7)

Endometrioma laterality, n (%)

Unilateral

15 (68,2)

Bilateral

7 (31.8)

Notes: *independent t-test, bMzmn—Whitney test.

Research data on the correlation of ovarian volume

with serum AMH levels in the endometrioma group can

be seen in Table 4 and Figure 2.

Table 2 Comparison of Serum AMH Level in Endometrioma and

Non-Endometrioma Group

Serum AMH | Group P-value
Level
Endometrioma Non
(n=22) Endometrioma
(n=22)
Serum AMH level (ng/mL)
Median 0.59 345 <0.001*
Range 0.24-2.08 1.06-5.42

Note: *Mann—Whitney test.

group 3 = non-endometrioma. *Kruskal-Wallis test; ®Bonferroni test.

Table 4 Correlation of
Endometrioma to Serum AMH Level in Endometrioma Group

Ovary Volume Containing

Variable r-Coefficient®* | P-value*

Correlation of endometrioma volume | —0.332 0.066
to serum AMH levels in the

endometrioma group

Note: *Rank Spearman test.

Table 4 and Figure 2 show no correlation of endome-
trioma volume with serum AMH levels (P=0.066). This
table also illustrates the strength value of a weak correla-
tion coefficient, r (0.2-0.4), with a negative direction. It
can be concluded that the greater the ovarian volume, the
smaller the serum AMH level, but the correlation is weak
and insignificant.

Discussions
The characteristics of the endometrioma and non-
endometrioma groups in this study were homogenous due
to its non-significant difference of age and body mass index.
The biases from these characteristics could be excluded.
We found that the chief complaint of women presenting
with endometrioma were lower abdominal pain, abdominal
mass, and infertility. This data is supported by research by
a previous study which shows that the most common com-
plaints experienced by women with endometriosis or endo-
metrioma are chronic pelvic pain and infertility.” Laterality

4 submit your manuscript

Dove

International Journal of General Medicine 2021:14


http://www.dovepress.com
http://www.dovepress.com

Dove

Suardi et al

&

200
-
S
~
(@)
C *
= 1.50 ¢
e - B
k0] &
I
=
<C L3
e 1.00
=)
—
[0}
w

50

00

.00 200.00 400.00

600.00 800.00 1000.00

Endometrioma volume (cm®)

Figure 2 Scatterplot correlation of ovarian volume containing endometrioma with serum AMH level.

images in the subject show that unilateral masses (n=15)
were more frequently found compared to bilateral masses
(n=7). This was in accordance with another previous study
which detected unilateral endometrioma as the most common
endometrioma mass with the ground-glass appearance in
transvaginal ultrasonography.'’

The present study was attempted to investigate the
relationship of serum AMH level in women with endome-
trioma and their correlation to ovarian volume. Our results
indicate that serum AMH levels significantly lower in
endometrioma than non-endometrioma, with the lowest
level found in the bilateral endometrioma group. For the
correlation between serum AMH levels and ovarian
volume in women with endometrioma, we found a non-
statistically significant correlation.

The results of the study showed a significant difference
in serum AMH levels between the endometrioma and non-
endometrioma groups. Serum AMH levels in the endome-
trioma group were lower than the non-endometrioma
group. Several previous studies showed that endometrioma
is one of the factors that influence serum AMH levels, but
most of the changes were due to iatrogenic damage to the
ovarian reserve after surgical procedures.” '''* In this
study, all subjects were women who had not undergone

any surgical procedures related to endometrioma. The
results obtained remain consistent with previous studies
with similar subject characteristics.

The mechanism underlying low serum AMH levels and
decreased ovarian reserve are the presence of chronic
inflammatory processes and immunomodulatory disorders
associated with endometriosis. The inflammatory process
causes follicular damage and dysfunction so that the qual-
ity and quantity of the follicle is reduced. This leads to
a decrease in serum AMH levels which is a result of the
production of ovarian follicular granulosa cells.>'*"3

An earlier study also observed that the group of women
with endometrioma experienced more rapid reduction in
serum AMH levels compared to the control group, but this
was also strongly influenced by the therapy that had been
undertaken by the subjects. The study also showed
a decrease in serum AMH levels, resulting in earlier
menopause onset in women with endometriosis, and led
to an increase in morbidity.'?

The results of this study showed that low serum AMH
levels are one of the pathogeneses of endometrioma.
Serum AMH levels in women with endometrioma tend
to be low due to chronic inflammatory processes and
massive reactive oxygen species (ROS) found in the
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ovaries. Toxic factors, such as proteolytic enzymes, iron,
and ROS are able to penetrate the tissue around endome-
trioma cysts causing fibrosis, smooth muscle metaplasia,
and reduced follicles in the ovarian tissue. The mechanism
underlying the low serum AMH levels and decreased
ovarian reserve are the inflammatory process and immu-
nomodulation abnormalities associated with toxic endome-
The
damage and dysfunction so that the quality and quantity

trioma. inflammatory process causes follicular
of the follicle are also reduced. The lower serum AMH
level measured, the higher morbidity possessed by
a woman due to endometrioma.'*'?

Our result indicated that serum AMH levels are lower
in the bilateral endometrioma group when compared to
other groups. Serum AMH levels in the unilateral endo-
metrioma group were higher than the bilateral group, but
not statistically significant. It was similar to an earlier
study that found subjects with bilateral endometriomas
had lower serum AMH levels compared to unilateral.'®
Subjects were assessed in preoperative conditions but were
also statistically insignificant. Based on these research data
it can be concluded that the endometrioma laterality can
affect serum AMH levels, but it cannot be used to assess
the severity of endometriosis.

The more endometrioma masses that people with endo-
metriosis have, the higher the imbalance between oxida-
tive and anti-oxidative agents, inflammatory reactions, and
immunomodulation of the ovaries. Damage caused by the
process has an impact on decreasing ovarian reserves. The
lower the ovarian reserve, the lower the serum AMH level
in patients.” A significant decrease in serum AMH levels
in a group of subjects with bilateral endometrioma were
found in the previous study. The group was compared with
a group of subjects with unilateral endometrioma that
showed normal serum AMH levels.” Another study also
showed statistically significant differences in serum AMH
levels, but the study was conducted on postoperative sub-
jects, so the characteristics of the study group tended to
differ based on surgery undertaken by research subjects.'®
In this study, although the characteristics of the research
subjects have homogeneous values and biases from the
influence of endometrioma mass laterality can be removed
statistically, further research needs to be done on the effect
of endometrioma mass laterality in patients on serum
AMH levels which can increase morbidity and complica-
tions related to their reproductive health.

The results of the study showed a not statistically sig-
nificant correlation between serum AMH levels and ovarian

volume in women with endometrioma. Ovarian volume in
the subject of this study is the volume of ovaries containing
endometrioma cysts. Volume is measured using transvaginal
ultrasonography by measuring three diameters in endome-
trioma. The measurement value obtained was then calcu-
lated using the ellipsoid formula.'” Statistical test results
showed a weak negative correlation. The results illustrated
that the large volume of endometrioma has an impact on
serum AMH levels even though the correlation is weak.

A study on preoperative serum AMH levels in women
with endometrioma was carried out retrospectively. The study
showed a correlation between serum AMH levels and endo-
metrioma cyst size. A total of 97 women were divided into
two groups (endometrioma cyst mass and non-endometrioma
ovarian cyst mass). The results also indicated the impact of

1'% A meta-

the large volume size on the serum AMH leve
analysis previously conducted also showed the greater the
mass of endometrioma, the greater the damage to ovarian
reserves which leads to a decrease in serum AMH levels."”

This study illustrates the impact of endometrioma cysts
on ovarian reserves which are assessed using serum AMH
levels. It was supported by another previous study.'®'
The meta-analysis found higher morbidity and positive
correlation with the magnitude of endometrioma cyst
mass. The other study with similar subject characteristics
as this study showed a correlation between endometrioma
mass and serum AMH levels. These data indicated the
greater the mass of endometrioma cysts, the greater the
damage to the ovaries. This excessive damage to the
ovaries results in low levels of serum AMH produced by
ovarian follicular granulosa cells.'®"”

Endometrioma causes ovarian damage due to mechan-
ical stretching. Damage to normal ovarian function by
endometrioma originates from the cyst content which
could be potential sources of “toxicity” to the surrounding
healthy tissue. Endometrioma cysts contain cellular
damage-mediating factors, proteolytic enzymes, inflamma-
tory molecules, reactive oxygen species (ROS), and iron.
This causes changes in the surrounding cells, including
modifications in gene expression and genetic changes
that could potentially trigger tumor genesis. The larger
the endometrioma cyst found in the ovary, the greater the
metabolism of oxidative stress.'*2°

Changes in oxidative stress metabolism are associated
with adverse effects on the development of oocytes and
embryos, and ultimately the pregnancy outcomes. In addi-
tion, an imbalance of oxidative stress has also been iden-

tified as a potential cause of oocyte apoptosis and necrosis
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in early development of the follicle. AMH serum is mostly

produced by granulosa cells from the preantral and early

antral follicles obtained from primordial follicles until they

become sensitive to gonadotropins. This imbalance in

toxicity affects the level of serum AMH which decreases

with decreasing ovarian reserve.

14,20

We suggest that the examination of AMH levels can

picture the severity of endometrioma patients when com-

pared with the volume of cysts found in the ovaries. The use

of a comparison of these two variables in daily clinical

practice is expected to be a reference for selection of therapy

in dealing with cases of endometriosis, especially cases with

stages III or higher that have formed endometrioma cysts.

But the correlation obtained in this study is weak. This was

also related to the unrepresentative distribution of data, and

there are samples with very different data distributions.

There is still insufficient data to consider smoking

history, environmental condition, and subjects’ activities

as another potential bias for serum AMH level measured.

A limit of this study was the small number of subjects. The

non-significant findings in this study could also be caused

by the distribution of subject data that was not representa-

tive enough compared to other previous studies. Further

larger studies are required to address this limitation.

Conclusions
It can be concluded that serum AMH levels in the endo-

metrioma group were lower than in the non-endometrioma

group. We found a negative correlation between serum

AMH level and ovarian volume containing endometrioma,

but not statistically significant.
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