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Objective: To examine whether serum antimiillerian hormone (AMH) levels correlate with the size of ovarian endometrioma (OMA).
Design: An observational cross-sectional study.

Setting: University hospital.

Patient(s): Two hundred and sixty-seven nonpregnant women, aged 18-42 years, with no prior history of surgery for endometriosis
and a histologically documented ovarian cyst.

Intervention(s): Surgical management for a benign ovarian cyst.

Main Outcome Measure(s): Correlation between serum AMH concentration and cyst size according to OMA and non-OMA benign cyst.
Result(s): Women with OMA were compared with a control group of women who had non-OMA benign ovarian cysts. The AMH assay
samples were collected less than a month before the surgery. Between January 2004 and September 2016, 148 women were allocated to
the OMA group and 119 to the non-OMA benign cyst group. The AMH concentrations were not statistically significantly different
between the two groups (3.7 = 2.8 ng/mL vs. 4.1 + 3.3 ng/mL). A multiple linear regression model accounting for potential
confounders revealed that the log10 of the serum AMH concentration positively correlated with the log10 of the OMA cyst volume
(R? = 0.23; coefficient = 0.05; 95% CI, 0.007-0.10).

Conclusion(s): In women no prior history of surgery for endometriosis, serum AMH levels increased with cyst size in cases of OMA.
(Fertil Steril® 2019;111:944-52. ©2019 by American Society for Reproductive Medicine.)

El resumen esta disponible en Espaiiol al final del articulo.

Key Words: Benign ovarian cyst, endometrioma, serum AMH level, surgery

Discuss: You can discuss this article with its authors and other readers at https://www.fertstertdialog.com/users/16110-fertility-
and-sterility/posts/42790-26706

ntimiillerian hormone (AMH)
Ais used in daily practice as a
biochemical marker of the

ovarian reserve (1, 2) whereas the actual
ovarian function can be clinically

characterized by the occurrence of a
regular menstrual cycle (3). In assisted
reproductive technologies (ART), AMH is
a predictive tool of the ovarian response
to gonadotropin stimulation in infertile
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women (4, 5), although it does not
reflect the likelihood of pregnancy (6, 7).
Antimtllerian hormone is produced by
nongrowing follicles, including primary,
secondary, preantral, and early antral
follicles (8-10). Serum AMH levels
correlate inversely with age (11, 12) but
remain relatively constant throughout
the menstrual cycle (13), and they can
be measured at any time (14).

The impact of a benign ovarian cyst
on the serum AMH level has remained
unclear. Women with bilateral ovarian
cysts have been reported to have lower
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serum AMH levels, irrespective of the nature of the cyst (15,
16). It has been reported that presurgical serum AMH levels
do not differ between cases of endometrioma (OMA) and
nonendometriotic ovarian benign cysts (16-18). Women
with a prior history of OMA surgery have been shown to
have drastically lower serum AMH levels, independent of
the presence of a current OMA (17, 19-21). It is not known
whether AMH concentrations vary according to the size of
benign ovarian cysts. This study compared the serum AMH
levels of women with OMA with the levels found in women
with a non-OMA benign ovarian cyst in a population of pa-
tients without any prior history of surgery for endometriosis,
and examined whether AMH levels correlate with the size of
the cyst.

MATERIALS AND METHODS
Patients

We undertook a large, observational, cross-sectional study
that involved women referred to our gynecologic surgery
department between January 2004 and September 2016 for
a benign gynecologic condition and prospectively enrolled
in our local database. Women with ongoing cancer, preg-
nancy, infectious disease, or who refused to provide their con-
sent for participation in this study were not enrolled in the
database. The local ethics committee (approval number 05-
2006 provided by the “Comite Protection des Personnes of
Paris-Cochin”) approved the study protocol. Nonpregnant
women between 18 and 42 years of age without a prior history
of surgery for endometriosis and surgically managed for a
benign ovarian cyst and for whom the preoperative serum
AMH level was available were retained for the analysis.
Women with OMA were compared with a control group of
women with non-OMA benign ovarian cysts.

Measurements

All of the women had undergone preoperative imaging (i.e.,
ultrasound and/or magnetic resonance imaging) that resulted
in a recognizable ovarian cyst according to the usual criteria,
including size, appearance, cyst content, unilocular or
multilocular, vascularization, and the presence of vegetation
(22-26). For each patient, the cyst laterality (i.e., left, right, or
bilateral) and size (in centimeters) were recorded. The cyst size
was based on the largest diameter as determined by
ultrasound-based imaging. In case of bilateral cysts, the
sum of the largest diameters and the sum of the volumes of
each cyst were considered for analysis when appropriate (27).

For all the participants in the study, the AMH concentra-
tion was determined using plasma collected in the month
before the surgery. The blood samples (5-10 mL) were centri-
fuged at 800 x g for 12 minutes at 37°C, and serum superna-
tants were collected. Aliquots of these samples were stored at
—80°C until needed for analysis in cases of lack of routine
measurement of the AMH concentration. Indeed, between
2004 and 2008, measurement of the serum AMH concentra-
tion was not performed routinely. Thus, in 60 cases, frozen
samples of plasma that had been collected in the month before
the surgery were used to secondarily measure the AMH con-
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centration using the same assay procedure that has been used
routinely since 2008.

All the measurements of serum AMH concentrations
were performed using a commercially available enzyme-
linked immunosorbent assay kit according to the manufac-
turer’s instructions (Diagnostic Systems Laboratories), as
published elsewhere (17). The limit of detection of the kit
is 0.006 ng/mL and the intra-assay coefficient of variation
between 4.8% and 8.0%, as described in the directions for
use (14). All the AMH measurements were performed by
the same laboratory. Serum AMH concentrations between
2.0 to 6.8 ng/mL are considered to be normal by the
laboratory.

Surgery

Indications for surgery (possibly more than one per patient),
as reported previously (28), were the following: [1] chronic
pelvic pain, defined as the presence of dysmenorrhea and/
or intermenstrual pelvic pain and/or dyspareunia of
moderate to severe intensity for at least 6 months (29); [2]
infertility defined as at least 12 months of unprotected inter-
course that failed to result in pregnancy (30); [3] a pelvic
mass (an adnexal benign cyst). The diagnosis of endometri-
osis was based on surgical exploration and histologic
confirmation.

During the surgical procedure, the extent of the endome-
triosis (the stage and mean scores: total, adhesions, implants)
was assessed according to the American Society for
Reproductive Medicine (ASRM) classification (31). Deep infil-
trative endometriosis could be established upon radical sur-
gery (e.g., a bowel resection, partial cystectomy, or ureteral
resection) when the muscularis (located in the bladder, intes-
tine, or intrinsic ureter) was found to be infiltrated by endo-
metriotic tissue (32, 33). For the other locations (i.e.,
uterosacral ligaments, the extrinsic ureter, or the vagina),
deep infiltrative endometriosis (DIE) was defined as
endometriotic tissue infiltrating more than 5 mm beneath
the peritoneum surface, as defined elsewhere (34, 35).

Data pertaining to the patient’s medical history were ob-
tained by the surgeon before the surgery using a previously
published structured questionnaire during a preoperative
face-to-face interview (36). The following data were collected:
age (years); body mass index (BMI, calculated as weight [kg]
divided by the square of height [m?]); age at menarche;
ethnicity; smoking; prior uterine surgery; gravidity; parity
(n [%]); menstrual cycle regularity (n [%], always, often, or
never regular); oral contraceptive treatment use (never, cur-
rent user, or previous user); infertility (primary or secondary)
and length of the infertility; pelvic painful symptoms (mean
visual analog scores), including dysmenorrhea, deep dyspar-
eunia, or noncyclic chronic pelvic pain; duration of pelvic
painful symptoms; gastrointestinal symptoms; lower urinary
tract symptoms; bilateral ovarian cyst; mean ovarian cyst
size; and ovarian cyst >5 cm (36).

All the resected cysts were referred to a pathologist for
histologic examination. The diagnosis of OMA was histolog-
ically confirmed in all cases by features compatible with
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endometriosis. The benign nature of the cysts was histologi-
cally confirmed in all cases.

Statistical Analysis

All the statistical data were compiled in a computerized data-
base. Continuous data are presented as mean and standard
deviation. Student’s t-tests were performed when appropriate.
Student’s f-test or the Mann-Whitney U test was used for
quantitative variables, and Pearson’s chi square or Fisher’s
exact test for qualitative variables, as appropriate. When
more than two groups were compared, we used the Kruskal-
Wallis test. When group medians were statistically signifi-
cantly different by the Kruskal-Wallis test (P<.05), pairwise
comparisons were performed with Dunn’s multiple compari-
son test.

Correlation coefficients were calculated using linear cor-
relations. The log of the serum AMH concentration and the
log of cyst volume (using the formula S = 4/37R%) were calcu-
lated. A Pearson’s correlation was run to assess the relation-
ship between the log of the serum AMH concentration and
the log of the cyst volume. In case of bilateral cysts, the
sum of the volume of each cyst was considered. In addition,
the association between serum AMH levels and clinical or
anatomical parameters of endometriosis severity was investi-
gated by linear regression. To identify independent determi-
nants of serum AMH levels, univariable associations were
evaluated first; after which, the variables below a P value
threshold (i.e., P<.05) were included in a multivariate model.

Before regression analysis, we performed a logarithmic
(log10) transformation of the AMH concentration and the
cyst volume to achieve linearity. We also considered the
log10 of the cyst volume because the diameters ranged from
0.5 cm to 21 cm and the combined volumes ranged from
0.06 cm® t0 6,282 cm?>. The model evaluates all of the included
variables to identify those most strongly and concurrently
related as a final output: age, BMI, oral contraceptive (0OC)
use, infertility, and bilateral cysts. To determine the factors
that contribute to increased serum AMH levels, a backward
multiple linear regression was performed with serum AMH
levels serving as the dependent variable. The statistical ana-
lyses were performed using STATA and GraphPad software
for Macintosh (Stata/IC 11.0 for Mac, StataCorp; GraphPad).

RESULTS

The cohort selection process is outlined in the flowchart
shown in Figure 1. Among the women for whom serum
AMH concentration measurements were available, 148
women with ovarian endometrioma were retained in the
OMA group, and 119 women with non-OMA benign ovarian
cysts were retained in the control group (see Fig. 1).

The mean age of the patients was statistically signifi-
cantly higher in the OMA group compared with the control
group: 31.7 £ 4.8 years versus 29.2 + 6.6 years, respectively
(P<.01). The BMI was statistically significantly lower in the
OMA group compared with the control group: 21.7 +
3.7 kg/m? versus 22.7 &+ 3.9 kg/m?, respectively (P=.03).
The current use of OCs was statistically significantly higher

Patients < 42 years of age
Underwent a surgery for benign gynecological condition
With available frozen serum sample for measurement of AMH levels
n=1,097

Visual diagnosis of endometriosis

No visual lesion of endometriosis

n=536
Prior surgery for
endometriosis
n=19

n=517

Surgery for patients with
non-benign ovarian cysts
Myoma n =193

Tubal Infertility n = 101
Painn=75

Others = 29

Mucinous cystadenoma n = 17

n =561
No histological confirmation
of end riosis
n=72
Previous surgery for
d riosis
n=160
n=329
Non-ovarian endometriosis
SUPn =88
DIE without associated OMA
n=93
OMA Group
Ovarian OMA
n=148

Serous cystadenoma n = 24

Ovarian mature cystic teratoma n = 53
Fibrothecoman=8

Functional ovarian cyst n =5

Control Group
Non-OMA benign ovarian cyst
n=119

SUP: Superficial endometriosis
OMA: Endometrioma
DIE: Deep infiltrating endometriosis

Outline of the cohort selection process.

Marcellin. Serum AMH concentration and endometrioma. Fertil Steril 2019.

Paratubal cystn =9
Undetermined benign cystn =3
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in the OMA group compared with the control group: 63.5% (n
= 94) versus 37.5% (n = 44), respectively (P<.01). The pro-
portion of infertile women was statistically significantly
higher in the OMA group compared with the control group:
27.7% (n = 41) versus 7.6% (n = 76), respectively (P<.01)
(Table 1). The serum AMH concentrations did not differ be-
tween the OMA and the control groups: 3.8 + 2.8 ng/mL
versus 4.1 + 3.3 ng/mL, respectively (P=.51). Moreover, the
serum AMH concentration in the OMA group did not differ
in case of unilateral OMA compared with bilateral OMA: 3.6
+ 2.6 ng/mL versus 4.3 + 3.2 ng/mL, respectively (P=.16)
or in cases of absence of DIE lesions compared with associated
DIE lesions: 3.8 + 2.8 ng/mL versus 3.8 + 6.6 ng/mL, respec-
tively (P=.95).

TABLE 1

Fertility and Sterility®

In the whole population, the serum AMH concentration
was not different in current OC users (n = 138) compared
with women who were noncurrent OC users (n = 129): 4.3
+ 2.8 ng/mL versus 4.2 + 1.8 ng/mL, respectively (P=.85).
In both the OMA and control group, the AMH serum concen-
tration was not different in current OC users compared with
noncurrent OC users; for the OMA group, 4.0 + 2.9 ng/mL
versus 3.3 £ 2.5 ng/mL, respectively (P=.14); and for the con-
trol group, 4.3 + 3.3 ng/mL versus 3.8 + 3.3 ng/mL, respec-
tively (P=.38).

In the whole population, the mean cyst size was not different
in the current OC users (n = 138) compared with the non-0C
users (n = 129): 4.1 £ 2.6 mm versus 4.6 & 2.5 mm, respectively
(P=.10). In both the OMA and control groups, the cyst size was

Baseline characteristics of the patients with histologically documented ovarian cysts.

Characteristic OMA group (n = 148) Control group (n = 119) Pvalue
Age (y)° 31.7+48 292 +66 <.01
BMI (kg/m?)? 217 +3.7 227 +3.9 .03
Age at menarche (y)® 13.1 £ 15 127 +£1.8 .10
Ethnic origin, n (%)

Caucasian 137 (93.3) 101 (84.9)

Asian 0 3(2.5)

African 7 (4.8) 10 (8.4)

Other 2(1.4) 5(4.2) .9
Smoking, n (%)

Never 73 (49.3) 69 (58.5)

Current user 23 (15.6) 15(12.7)

Previous user 52 (35.1) 34 (28.8) 33
Prior uterine surgery, n (%) 7 (4.7) 4 (3.4) .57
Gravidity, n (%)

0 104 (70.3) 85 (71.4)

1 28(18.9) 17 (14.3)

2 or more 16 (10.8) 17 (14.3) A7
Parity, n (%)

0 128 (86.5) 98 (82.4)

1 10 (6.8) 119.2)

2 and more 10 (6.8) 10 (8.4) .64
Regular menstrual cycle, n (%)

Always regular 120 (81.1) 90 (76.3)

Often regular 4(2.7) 5 (4.3)

Never regular 24 (16.2) 23 (19.5) .59
OC treatment, n (%)

Never 24 (16.2) 31(26.3)

Current user 94 (63.5) 44 (37.3)

Previous user 30 (20.3) 43 (36.4) <.01
Infertility, n (%) 41 (27.7) 9(7.6) <.01

Primary 32 (21.6) 7 (5.9)

Secondary 9(6.1) 2(1.7) <.01
Length of infertility (months)? 40.7 +37.8 283+ 14.2 <.01
Pelvic painful symptoms, n (%) 105 (70.9) 53 (44.9) <.01
Length of pelvic pain (months)® 30.8 +42.3 14.4 +23.8 .01
Painful symptoms (mean VAS scores)?

Dysmenorrhea 6.3+ 2.7 3.7+32 <.001

Deep dyspareunia BVEEW) 1.5+2.7 <.001

Noncyclic chronic pelvic pain 2.5+ 3.0 1.5+2.6 <.001

Gastrointestinal symptoms® 27 +£34 05+16 <.001

Lower urinary tract symptoms© 02+11 0 <.001
Bilateral ovarian cyst, n (%) 34 (23.0) 14 (11.8) .01
Mean ovarian cyst size (cm) 43 +25(1to21) 45+ 2.7 (1 to 20) 53
Ovarian cyst >5 cm, n (%) 51 (34.5) 48 (40.3) 32
Note: BMI = body mass index; OC = oral contraceptives; OMA = ovarian endometrioma; VAS = visual analogue scale.

° Data are presented as mean = standard deviation.
b Dyschezia, painful constipation, rectal bleeding.
¢ Suprapubic pain, frequency, hematuria, urinary tract infection.
Marcellin. Serum AMH concentration and endometrioma. Fertil Steril 2019.
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not different in the current OC users compared with the noncur-
rent OC users: for the OMA group, 4.0 £+ 2.9 versus 3.4 + 2.4,
respectively (P=.18); and for the control group, 4.3 + 3.3 mm
versus 3.8 & 3.3 mm, respectively (P=.38).

Figure 2 depicts the variation in the serum AMH levels ac-
cording to cyst size in the OMA and the control groups (clas-
sified as <30 mm, >30 and <50 mm, >50 and <70 mm,
and >70 mm). In the OMA group, the serum AMH levels
differed according to the size category (P=.04), and a post
hoc test revealed a statistically significant increase in the
serum AMH level in the subgroup who had a cyst size
>70 mm (n = 26) compared with the subgroup who had a
cyst size <30 mm (n = 51): 5.0 + 3.6 versus 3.3 =+ 2.5, respec-
tively (P=.02). In the control group, the serum AMH levels did
not differ according to the size category (see Fig. 2).

Preoperatively, the correlation between the log10 of the
serum AMH level and the log10 of the cyst volume was r =
0.161 in the OMA group and it was r = —0.17 in the control
group. Finally, by a simple linear regression analysis, the
log10 serum AMH level positively correlated with the log10
cyst volume in the OMA group (R*> = 0.026; coefficient =
0.04; 95% CI, 0.001-0.09; P=.04) and negatively correlated
with the cyst size in the control group without reaching sta-
tistical significance (R* = 0.03; coefficient = —0.05; 95% CI,
—0.10 to 0.002; P=.06). The correlation remained statisti-
cally significant after multiple linear regression analysis con-
trolling for potential confounders such as age, BMI, OC use,
infertility, and the presence of bilateral cysts with a persistent
positive linear relationship between the serum AMH level and

the cyst size in the OMA group (adjusted R* = 0.23; coeffi-
cient = 0.05; 95% CI, 0.007-0.10; P=.02). In the control
group the negative linear relationship between the serum
AMH level and the cyst size did not reach statistical
significance (adjusted R? = 0.08; coefficient = —0.04; 95%
CI, —0.10 to 0.02; P=.21) (Supplemental Table 1 and
Supplemental Fig. 1, available online).

DISCUSSION

Based on a population of women without a prior history of
endometriosis surgery, preoperative serum AMH levels were
found to be the same for women with OMA and women
with a non-OMA benign cyst. Serum AMH levels positively
correlated with the cyst size in the OMA group. Furthermore,
in the OMA group, serum AMH levels were not altered by the
presence of bilateral OMAs or associated DIE.

The strength of our study stems from the following as-
pects: [1] the selection of women undergoing adnexal surgery
who did not have a prior history of surgery for endometriosis,
[2] the inclusion of women who had all undergone surgical
exploration for benign adnexal cysts, [3] the distinction of
women with endometriosis from the controls based on a sur-
gical evaluation and strict histologic criteria, [4] the use of
clinical data collected prospectively by a structured question-
naire, and [5] the serum AMH concentrations determined by
the same laboratory for all the women (i.e., the OMA group
and the control group).

OMA Group

p = 0.04

n=24 n=26

Log (serum AMH concentration)

<30 >30<50 >50<70 >70

Control Group

p = 0.34

n=39

T

non<

n=50 n=17 n=13

<30 >30<50 >50<70 >70

Cyst size (mm)

AMH: anti-mullerian hormone, OMA: endometrioma

Data are presented as mean + SD
Statistical significance: p < 0.05

In case of bilateral cysts, the sum of the largest diameters of each cyst was considered

Variation of the serum AMH level and lesion size according to the nature of the benign ovarian cyst. The mean serum AMH level is shown according
to the nature of the cyst. OMA group: size 0-30 mm (n = 51), 30-50 mm (n = 47), 50-70 mm (n = 24), and >70 mm (n = 26). Control group: size
0-30 mm (n = 39), 30-50 mm (n = 50), 50-70 mm (n = 17), and >70 mm (n = 13). In case of bilateral cysts, the sum of the largest diameters of
each cyst was considered. The statistical analysis was performed using the Kruskal-Wallis test with Dunn's multiple comparison test. The data are
presented as mean =+ the standard error, and P<.05 was considered statistically significant.
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Some limitations of the present study should be pointed
out, however. Our study included women referred to our
surgery department, so infertile women with OMA and
diminished ovarian reserve may be underrepresented.
Determination of AMH levels should be limited to women
with infertility or suspicion of a poor ovarian reserve.
This could generate a possible inclusion bias that may be
limited because AMH levels were routinely determined in
all the women included in the cohort. These women are
less likely to be referred for surgery as they can generally
be managed directly with ART (37). There are, however,
three main reasons why our correlation between OMA
size and serum AMH levels may not be affected by this un-
derrepresentation. First, we previously demonstrated that
OMA per se does not diminish the ovarian reserve as re-
flected by the serum AMH level, but that alterations seen
in women with endometriosis are a deleterious consequence
of OMA surgery (17). Second, we deliberately excluded
women with a prior history of surgery for endometriosis
from the analysis to ensure population homogeneity in
terms of serum AMH levels. Third, in the OMA group, we
found the serum AMH level was higher in the infertile
women compared with the fertile women: 4.8 £ 3.3 versus
3.4 + 2.5, respectively (P=.007).

In our study, approximately 60% of the patients in the
study group and 40% in the control group were current OC
users. The serum AMH levels did not differ between the
OMA and the control groups despite a higher rate of OC use
in the OMA group. No difference was observed in the serum
AMH levels in the OMA or the control group according to cur-
rent use of OC. Our results may not be impacted by OC use. In
light of the increasing evidence that OC use is associated with
lower AMH levels (38, 39), this could boost a potential
increased AMH level in case of OMA. The mean cyst size
did not differ according to current OC use in the whole
population or in the OMA group. However, in the control
group, it was lower in cases of current OC use. Therefore,
OC may not be a confounding factor for the study of the
correlation in the OMA group.

There have been conflicting reports regarding the impact
of OMA on ovarian function. Endometriotic ovarian cysts
may negatively affect the rate of spontaneous ovulation
(40). Surgical excision of OMA substantially damages the
ovarian reserve, as reflected by a decrease in serum AMH
levels after surgery, specifically in case of bilateral OMA exci-
sion and in cases of iterative surgeries (17). However, in case
of ART, no alteration of oocyte developmental competence
(41), no reduction of the quality (42), and no reduction of
the number of oocytes retrieved from the OMA-affected ovary
have been observed (43).

After we had excluded women with a prior history of sur-
gery for endometriosis, we did not find that OMAs were asso-
ciated with lower serum AMH levels compared with other
benign cysts. Despite the higher age, the higher rate of infer-
tile women, and the higher rate of OC use in the OMA group
compared with the control group, there was no difference in
serum AMH levels between the two groups, suggesting a
probable lack of a negative impact of OMA per se on serum
AMH levels. This is in line with the findings of Somigliana
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et al. (15), who previously reported that the nature of benign
ovarian cysts did not affect serum AMH levels.

In our study, women were similarly excluded if they had
previously had ovarian cysts removed. However, when all
the cysts were considered, bilateral cysts were correlated
with lower serum AMH levels compared with unilateral
cysts (15). In a case-control study matched for age and BMI,
Kim et al. (44) did not observe any difference in serum
AMH levels between cases of OMA and mature cystic tera-
toma, and serum AMH levels did not differ when bilateral
OMA were compared with unilateral OMA. Nevertheless, in
this study, the women with stage IV endometriosis had signif-
icantly lower serum AMH levels. Uncu et al. (19) observed
lower serum AMH levels in women with OMA compared
with women without OMA (2.81 + 2.15 vs. 4.20 &+ 2.26).
The investigators excluded women with prior ovarian sur-
gery, irregular menstrual periods, polycystic ovary syndrome,
or any endocrine disorder, and those who used any medica-
tion that could affect ovarian function (such as OC pills);
however, the women without OMA who were used as controls
were asymptomatic, and they were not surgically investigated
(19). Using infertile women, Hwu et al. (45) compared the
serum AMH levels of women with unoperated OMAs diag-
nosed by ultrasound-based imaging with those of women
without OMA. The serum AMH levels were statistically signif-
icantly lower in the presence of OMA, and they were much
lower in cases of bilateral OMAs compared with unilateral
OMAs. However, all the women in that retrospective study
were infertile, and no surgical or histologic confirmations of
OMAs were available (45).

The results from our study indicate a statistically signifi-
cant positive correlation between the size of the OMA and
serum AMH levels. Other studies did not analyze serum
AMH levels according to the size of the OMA (15, 19, 44,
45). Three hypotheses offer an explanation for this result.

First, selection bias may have resulted in underrepresen-
tation of women with low AMH levels and overrepresentation
of women with high AMH levels before surgery. The patients
with low AMH levels are not surgically managed to avoid a
detrimental impact of surgical removal of OMA on the
ovarian reserve.

As the size of the OMA increases, there may be increased
secretion of AMH into the circulation by the ovaries. This
enhanced secretion could be the result of local blood clear-
ance boosted by an increase in ovarian blood flow due to
inflammation and neoangiogenesis in case of endometriosis.
Therefore, the overestimation of serum AMH levels in case of
OMA is consistent with reduced oocyte retrieval in cases of
OMA compared with controls during ART-controlled ovarian
stimulation (46). A lower oocyte retrieval could be due to
insufficient follicular stimulation with insufficient gonado-
tropin doses in relation to the serum AMH levels. This hypoth-
esis needs further exploration to understand why serum AMH
levels are higher with large OMAs. However, if confirmed,
these results could have a clinical impact on daily practice
because there could be the potential for erroneous decisions:
an overestimation of the ovarian reserve before surgical man-
agement of OMA, or an underestimation of the appropriate
dosage of ART-controlled ovarian stimulation.
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Ovarian endometrioma toxicity on the ovarian reserve
could also underlie this positive correlation. As previously
described elsewhere, an increase in OMA size increases their
toxicity on the ovarian reserve (47). This may contribute to
improved primordial follicular stimulation and consequently
an increase in serum AMH levels (48). However, this follicular
burn is widely thought to be implicated in the long-term accel-
erated ovarian reserve depletion in cases of endometriosis (49).

CONCLUSION

In a population of women without a prior history of surgery
for endometriosis, serum AMH levels increased with OMA
size. The positive correlation between serum AMH levels
and OMA size may be responsible for overestimation of the
ovarian reserve. In daily practice, in cases of a large OMA, a
high serum AMH level should be interpreted with caution.
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ORIGINAL ARTICLE: ENDOMETRIOSIS

La concentracion sérica de hormona antimiilleriana aumenta con el tamano del endometrioma ovarico

Objetivo: Investigar si los niveles séricos de hormona antimiilleriana (AMH) se correlacionan con el tamano del endometrioma ovarico
(OMA).

Diseno: Un estudio transversal observacional.
Entorno: Hospital universitario.

Paciente(s): Doscientos sesenta y siete mujeres no embarazadas entre 18 y 42 afios, sin antecedentes de cirugia por endometriosis y un
quiste ovarico histolégicamente documentado.

Intervencion(es): Manejo quirtrgico de un quiste ovarico benigno.

Principales medidas de resultado: Correlacion entre la concentracion sérica de AMH y el tamano del quiste benigno, segun éste fuera
OMA o no OMA.

Resultados: Las mujeres con OMA se compararon con un grupo control de mujeres que tenian quistes ovaricos benignos no OMA. Las
muestras para el analisis de AMH fueron recogidas dentro del mes previo a la cirugia. Entre enero de 2004 y septiembre de 2016, 148
mujeres fueron asignadas al grupo OMA y 119 al grupo quiste benigno no OMA. Las concentraciones de AMH no tuvieron diferencias
estadisticamente significativas entre los dos grupos (3.7+ 2.8 ng / mL vs. 4.1+ 3.3 ng / mL). Un modelo de regresion lineal multiple
considerando posibles factores de confusiéon mostr6 que el log10 de la concentracién sérica de AMH se correlaciond positivamente
con el 1og10 del volumen del quiste OMA (R? =0.23; coeficiente = 0.05; 95% CI, 0.007-0.10).

Conclusion: En mujeres sin antecedentes de cirugia para endometriosis, los niveles séricos de AMH aumentaron con el tamano del
quiste en los casos de OMA.
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SUPPLEMENTAL FIGURE 1
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In case of bilateral cysts, the sum of the volume of each cyst was considered

Scatterplot of log10 cyst volumes and the log10 serum AMH
concentrations.
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