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Serum Anti-Miillerian Hormone Levels before Surgery in
Patients with Ovarian Endometriomas Compared to Other
Benign Ovarian Cysts

Ji Hyun Jeon, So Yun Park, Sa Ra Lee, Kyungah Jeong, Hye Won Chung

Department of Obstetrics and Gynecology, School of Medicine, Ewha Womans University, Seoul, Korea

Objectives: To evaluate preoperative anti-Millerian hormone (AMH) levels in women with endometrioma or other benign ovarian
cysts and differences of AMH changes according to various characteristics.

Methods: Ninety-seven patients aged 20 to 39 years who underwent surgery for benign ovarian cyst were enrolled retrospectively.
Of these, 65 patients were diagnosed as endometriomas, and 32 had other benign cysts. Serum AMH, mean, maximum, and
total diameter of ovarian cysts were measured. The AMH levels were compared according to pathology (endometrioma vs. other
benign cyst), size of ovarian cyst, age-matched AMH quartile percentile and characteristics of endometrioma.

Results: Preoperative serum AMH level was significantly lower in endometrioma group than other benign cyst group (4.12 + 2.42
ng/mL vs. 6.02 + 2.29 ng/mL, P < 0.001). Serum AMH level was significantly lower in endometrioma group, especially in patients
aged 30 to 39 years. Dividing to age-matched AMH quartile percentile, there were significantly fewer patients with AMH level >
75 percentile in endometrioma group (24.6% vs. 50.0%, P = 0.035). Among 4 subgroups of endometrioma, patients with AMH
level > 75 percentile were significantly decreased in multiple bilateral endometrioma group. Mean and total diameter of cysts were
negatively correlated with preoperative serum AMH level in other benign cyst group.

Conclusion: We suggest that preoperative AMH level measurement might be considered in women with endometrioma,
especially in 30 to 39 years old, multiple bilateral type, or big-sized other benign ovarian cyst to assess the diminished ovarian
reserve. (J Menopausal Med 2015;21:142-148)
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Introduction

Ovarian masses are uncertain of their etiology, and
making a discrimination between benign masses and
malignant masses is difficult, Several studies demonstrate
the advantage of using cancer antigen 125 (CA—125) and risk
of malignancy index (RMI).** Benign ovarian cysts such as
endometrioma, teratoma, serous or mucinous cystadenoma

are frequently seen during reproductive age, Endometriosis

is defined as the presence of endometrial tissue (gland and
stroma) outside the uterus, It is estimated to occur in 10%
of reproductive aged women and is associated with pelvic
pain and infertility, The overall prevalence of endometriosis
is greater in infertile women than in fertile women.” The
etiology of endometriosis is not exactly known, however,
polymorphism studies on estrogen receptor (ER) associated
with the risk of endometriosis in different countries showed

that the risk of endometriosis varies and it is associated
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with genetic, environmental, and other numerous factors_*
There are many studies suggesting the causal relationship
between the presence of endometriosis and subfertility, but
the exact mechanism is still unclear,’ However, it is evident
that when endometriosis is moderate to severe, involving
the ovaries and causing adhesions that block tubo—ovarian
motility and ovum pickup, it is associated with subfertility,*’
Because benign ovarian cysts including endometrioma are
frequently encountered in women of reproductive age,
fertility preservation is important in patient management,
Assessment of ovarian reserve is an important issue in
infertility.*’ Several serologic tests, such as basal follicle
stimulating hormone (FSH), estrogen, and inhibin B
and ultrasonographic findings, such as ovarian volume
and antral follicle count can be used to predict fertility,

8~11 .
Serum anti—

however, there are several limitations,
Miillerian hormone (AMH) is a dimeric glycoprotein within
the transforming growth factor—beta superfamily, and is
produced by the granulosa cells of primary to small antral
follicles to prevent depletion of the primordial follicle pool,
AMH levels are independent of the menstrual cycle and are
not affected by the use of gonadotropin—releasing hormone
(GnRH) agonists or oral contraceptives, Hence, serum AMH
measurement has been widely used in clinical practice for
assessment of ovarian reserve and is currently measured
frequently during the initial work—up for infertility,*™™

Endometriosis is related to subfertility and many stu—
dies have shown corresponding results. Shebl et al.”
demonstrated the association between low serum AMH
levels and severity of women with endometriosis, In
addition, Campos et al.'® showed that patients with mi—
nimal to mild endometriosis have similar follicular—fluid
AMH concentrations during natural in vitro fertilization
(IVF) cycle, as patients with tubal obstruction without
endometriosis, Pacchiarotti et al.” reported that serum AMH
levels are reduced in women with endometriosis who have
never undergone ovarian surgery, suggesting a state of poor
ovarian reserve, However, it is unclear whether patients
with endometriosis have a real decrease in ovarian reserve,
furthermore, what causes the decreased ovarian reserve is
unknown,

The aim of this study was to evaluate whether the

preoperative serum AMH levels are lower in young women

with ovarian endometrioma, as compared to other benign
ovarian cyst, In addition, the differences of AMH changes
according to various characteristics were investigated to
demonstrate when surgeons could be concerned with ovarian

reserve before ovarian surgery,

Material and Methods

1. Study population

Before ovarian surgery, serum AMH levels were measured
between March, 2011 and September, 2014 at Ewha
Womans University Mokdong Hospital, Total 97 patients
aged 20 to 39 years who were diagnosed with ovarian
endometrioma or benign ovarian cyst by histopathologic
confirmation were enrolled, Exclusion criteria consisted
of the followings: 1) confirmed polycystic ovary syndrome
(PCOS), 2) previous history of ovarian surgery (including
oophorectomy and cystectomy), 8) endocrine disorder such
as hyperprolactinemia or thyroid dysfunction, and 4) oral
contraceptives or hormone use,

This study was approved by the Institutional Review Board
of Ewha Womans University Mokdong Hospital,

2. Pelvic ultrasonography

All the included patients underwent transvaginal or
transrectal ultrasonography preoperatively to examine the
size and characteristics of the ovarian cysts, Ultrasound
examination was performed with a 7—MHz transvaginal
transducer (Logic 400 General Electric, Milwaukee, WI,
USA) or transrectally for virgin patients,

Mean, maximum, and total diameter of cysts were mea—
sured, Mean diameter of cyst was calculated by averaging
the maximum diameter of cyst and its vertical diameter,
Total diameter of cyst was calculated by summation of each
cysts mean diameter, when cysts were multiple, According
to the characteristics of cysts, the patients were divided into
4 groups i.e., single unilateral, single bilateral, multiple

unilateral, and multiple bilateral,
3. AMH measurements

Before the operation, blood samples were obtained by

venipuncture and the venous blood samples were taken after
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overnight fasting for at least 8 hours, during their follicular
phase of menstrual cycle, In the case of women with
amenorrhea, blood was sampled considering the ovarian
morphology investigated by ultrasound,

The serum AMH level was measured using an enzyme—
linked immunosorbent assay (ELISA) kit (AMH Gen II
ELISA, Beckman Coulter Inc,, Brea, CA, USA) according to
the manufacturer’s instructions, The kit has sensitivity of 0,57
pmol/L and reported intra— and interassay coefficients of
variation of < 5,6%, according to the products’ inserts,

Between endometrioma and other benign ovarian cyst
groups, serum AMH levels were compared and analyzed
according to size of ovarian cysts and age—matched AMH
quartile percentile, In endometrioma group, AMH levels
and age—matched AMH quartile percentile were compared
according to characteristics of ovarian cysts, The age—
matched AMH quartile percentile was based on normal levels

in 1,298 Korean women with regular menstruation,

4, Surgical procedure

All patients underwent laparoscopic ovarian cystectomy
under general anesthesia, The surgery was performed either
by multi—port or single—port technique, All specimens
obtained intra—operatively were submitted for pathologic

examination,

5. Statistical analysis

Statistical analysis was performed using IBM SPSS
Statistics Version 20 (Statistical Package for Social Science
Japan Inc,, Tokyo, Japan), Quantitative variables were
expressed as mean * standard deviation, Subjects were
divided into 2 groups based on pathology (endometrioma or
other benign ovarian cysts) and AMH differences between
the 2 groups were determined by Students t—test and XZ
test, The Pearson correlation coefficient was used to analyze
correlation between AMH levels and mean, maximum, total
diameters, number of ovarian cysts, P values of < 0,05 were

considered statistically significant,
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Results

In total, 97 patients were divided to 2 groups by pathologic
confirmation, Sixty—five patients were diagnosed with
ovarian endometrioma and 32 patients had other benign
ovarian cysts, The mean age of endometrioma group was
30.3 + 4.4 years and 27,6 * 4.2 years in other benign
ovarian cysts group, Mean age was significantly older in the
endometrioma group than other ovarian cyst group, The 32
patients with other benign ovarian cysts were as follows:
24 patients with mature cystic teratoma, 4 patients with
mucinous cystadenoma, 2 patients with serous cystadenoma,
1 patient with adenofibroma, and 1 patient with serous
adenofibroma and mucinous cystadenoma,

Mean diameter of endometrioma group was 67,26 + 56 41
mm, and 76,03 + 39.25 mm in other benign cyst group.
The difference was not statistically significant, Among the
65 patients with endometrioma, 34 patients had unilateral
endometrioma and 31 patients had bilateral endometriomas,
Grouping by bilaterality and multiplicity, single unilateral
(group 1) were 17, single bilateral (group 2) were 5, multiple
unilateral (group 3) were 17, and multiple bilateral (group 4)
were 26 (Table 1), In all patients with ovarian endometrioma,
advanced endometriosis (stage III and IV) was diagnosed by
laparoscopy.

Preoperative serum AMH level was 4,12 + 2.42 ng/
mL in endometrioma group and 6,02 + 2.29 ng/mL in
other benign cyst group, Although there is a limitation
that age was significantly different between 2 groups, the
result indicated that AMH level was significantly lower in
endometrioma group (P < 0,001),

Divided by age group, serum AMH level was 4,64 + 2 58
ng/mL in endometrioma group aged 20 to 29 years
and 5,76 *+ 2,14 ng/mL in other benign cyst group aged
20 to 29 years, In endometrioma group aged 30 to 39 years,
serum AMH level was 3,77 £+ 2,28 ng/mL and 6,58 + 2,63
ng/mL in other benign cyst aged 30 to 39 years group.
According to the result, serum AMH level was significantly
lower in endometrioma group, especially in patients aged 30
to 39 years,

Patients were divided into 4 groups, by AMH percentile
according to age—specific serum AMH level in Korean

women, as <25 percentile, 25 to 50 percentile, 50 to 75
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Table 1. Baseline characteristics and serum anti-Miillerian hormone levels in patients with ovarian endometriomas compared to other

benign ovarian cysts

Endometrioma (n = 65) Other benign cyst (n = 32) P value

Mean cyst diameter (mm) 67.26 + 5641 76.03 + 39.25 0432
Side of cyst 0.059

Unilateral 34 23

Bilateral 31 9
Characteristics of cyst

Single unilateral (group 1) 17 17

Single bilateral (group 2) 5 7

Multiple unilateral (group 3) 17 6

Multiple bilateral (group 4) 26 2
AMH level (ng/mL) 412 +£242 6.02 £ 2.29 <0.001
AMH level by age group (ng/mL)

20-29 years (n = 48) 4.64 + 2.58 (n = 26) 576 £+ 2.14 (n = 22) 0111

30-39 years (n = 49) 3.77 £2.28 (n =39) 6.58 £ 2.63 (n = 10) 0.001
AMH percentile (%)

<25 16 (24.6%) 1(3.1%) 0.328

25-50 14 (21.5%) 9 (28.1%) 0.318

50-75 19 (29.2%) 6 (18.8%) 0.057

>75 16 (24.6%) 16 (50.0%) 0.035

AMH: anti-Muillerian hormone

percentile, and > 75 percentile, Thus, in endometrioma
group, 16 patients (24,6%) were < 25 percentile, 14 (21,5%)
were 25 to 50 percentile, 19 (29.2%) were 50 to 75 percentile,
and 16 (24.6%) were > 75 percentile, In other benign cyst
group, 1 (3.1%) was < 25 percentile, 9 (28.1%) were 25 to
50 percentile, 6 (18,8%) were 50 to 75 percentile, and 16
(50.0%) were > 75 percentile, There was a significantly
higher proportion of patients with AMH level >75 percentile
in other benign cyst group (P = 0,035) (Table 1),

AMH levels were not significantly different between the 4
groups divided by bilaterality and multiplicity and mean age,
However, according to the AMH percentile, patients with
AMH level > 75 percentile were significantly decreased in
multiple bilateral endometrioma group (Table 2).

By Pearson correlation coefficient, mean and total

diameter of cysts were negatively correlated with

preoperative serum AMH level in other benign cyst group
(Table 3).

Discussion

The present study was designed to compare the pre—
operative serum AMH levels between endometriomas and
benign ovarian cysts, Our results showed that preoperative
AMH level was significantly lower in endometrioma group
than other benign ovarian cyst group in similar sized
diameter, Additionally, this difference was statistically
significant, especially in 30 to 39 years old, Increasing
exponential follicle loss after the age of 30 years might
aggravate the impact of endometrioma on diminished

ovarian reserve,
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Table 2. The serum anti-Mdillerian hormone levels in patients with different characteristics of endometriomas

Single unilateral Single bilateral Multiple unilateral Multiple bilateral P value
Number of patients 17 5 17 26
Age (years) 301+47 256+ 26 300+ 3.9 303+ 44 0.055
AMH level (ng/mL) 431 + 242 63 +29 374 + 2.64 3.82 + 2.06 0.173
AMH percentile (%)
<25 4 (23.5%) 1 (20%) 7 (41.2%) 4 (15.4%) 0.871
25-50 3 (17.6%) 0 (0%) 2 (11.8%) 9 (34.6%) 0.613
50-75 5 (29.4%) 2 (40%) 3 (17.6%) 9 (34.6%) 0.620
>75 5 (29.4%) 2 (40%) 5 (29.4%) 4 (154%) 0.037

AMH: anti-Muillerian hormone

Table 3. Univariate analysis of variance to evaluate the correlation with serum anti-Mdillerian hormone level

Total (n = 97) Endometrioma (n = 65) Other benign cyst (n = 32)
Correlation Correlation Correlation
. P value . P value . P value
coefficient coefficient coefficient
Maximum cyst diameter 0.075 0467 -0.025 0.842 0.094 0.610
Mean cyst diameter -0.161 0.116 -0.158 0.210 -0.354 0.047
Total cyst diameter -0.128 0.210 -0.055 0.661 -0.352 0.048
Number of cysts -0.137 0.182 -0.028 0.824 -0.125 0.495

Although it is not yet definite whether the ovarian reserve
is diminished in patients with endometriosis, several studies
demonstrated decreased ovarian reserve in endometriosis
patients, Follicular density in cortex from ovaries with
endometriomas is lower” and increased oxidative stress in
ovarian cortex around endometriomas might induce follicular
depletion,” By space—occupying effects and local reactions,
cysts can reduce the amount of functional ovarian tissue
available, and endometriosis—related inflammation causes
ovulatory dysfunction, disturbed folliculogenesis, decreased
oocyte quality, and increased granulosa cell apoptosis,”™*

AMH appears in the fetal period and decreases conti—
nuously throughout puberty, It becomes undetectable when
menopause occurs, identifying it as a typical hormone of
reproductive age, *** The levels of AMH reflect the number
of preantral follicles; that comprise the oocyte pool,
Moreover serum levels of AMH are highly correlated with the

antral follicle count assessed by ultrasonography and also

146 http://dx.doiorg/10.6118/jmm.2015.21.3.142

with AMH concentrations measured in the follicular fluid,”
Recently, AMH has been used in initial fertility work up and
follow up studies on ovarian damage due to chemotherapy,
ovarian surgery of diseases like endometriosis,”

As in endometriosis, majority of studies investigated
AMH as an assessment tool for ovarian reserve depletion

28~30

after ovarian surgery, predictive responses to assisted

. . 31~33
reproduction techniques,

Endometriosis possibly related
to infertility or subfertility, Endometriosis can have direct
effect on ovarian reserve and presents with low serum AMH
level without previous ovarian surgery or regardless of their
fertility state,

In this study, we investigated the ovarian reserve im—
pairment according to AMH percentile by age—specific serum
AMH levels in Korean women and various characteristics,
The patients with AMH level > 75 percentile were
significantly decreased in endometrioma group, especially in

multiple bilateral group, Ovarian follicles are firmly adjacent
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to endometrioma with tissue alteration unlike other benign
ovarian cysts and endometrioma may invade the ovarian
cortex causing direct damage to ovarian follicles, Therefore,
multiple bilateral endometrioma could affect the ovarian
reserve negatively although there are limited data on how
the endometrioma size contributes to ovarian function, In
other benign cyst group, we demonstrated that preoperative
AMH level was correlated negatively with mean and total
diameter of cysts, The impact of endometrioma on ovarian
reserve is assumed to appear earlier as in big—sized other
benign cysts,

Social trends suggest that Korean women desire
pregnancy at an increasing age; therefore, the importance
of ovarian function preservation is emphasized up to late
age, Furthermore, the risk of decreased ovarian reserve
cannot be overlooked if women of reproductive age have to
undergo ovarian surgery before childbearing,

Our results showed, that preoperative AMH measurement
might be helpful in women with endometrioma, especially in
those who are 30 to 39 years old and have multiple bilateral
type of endometriomas, In women with other benign ova—
rian cysts, preoperative AMH measurement might be con—
sidered when the size is big, In these cases, we suggest
that surgeons could consider the risk of diminished ovarian
reserve before surgery as well as after surgery for the future
pregnancy.

There is still insufficient data to compare age—specific
AMH and analyze according to stage and score of endo—
metriosis because the endometrioma group was limited in
advanced endometriosis, A limit of this study is the small
number of patients sampled,

Further larger studies will be required to confirm whether
the reduced ovarian reserve precedes ovarian surgery in
women with endometrioma, differing from other benign

ovarian cysts,
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