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Background: An endometrioma is a cyst formed when endometrial tissue proliferates in the ova-
ries. It affects women during their reproductive years and may result in persistent pelvic pain relat-
ed to menstruation. The term "ovarian reserve" refers to the ovary's ability to produce an ovum
that can be fertilized to achieve a successful and healthy pregnancy. Currently, the two techniques
most frequently employed to evaluate ovarian functional reserve are serum anti-Miillerian hor-
mone (AMH) level and antral follicle count (AFC). The aim of this study is to determine the possi-
ble effects of ovarian endometrioma on antral follicle count and serum anti-Miillerian hormone
levels through a case-control study.

Methods: Out of 100 women, 50 had ovarian endometrioma, while the remaining 50 were selected
as the control group. On the second day of the menstrual cycle, we conducted a thorough clinical
examination and a complete history taking, including an ultrasound and measurements of serum
anti-Miillerian hormone levels.

Results: Endometriomas were more common on the right side (46%), and those with endometrio-
mas had lower anti-Miillerian hormone levels and total antral follicle counts.

Conclusions: When the volume of the endometrioma is high, the number of antral follicles is fur-

ther decreased.

Introduction

The term "ovarian reserve" describes the ovary's capacity to release
ovum that can be fertilized to result in a smooth and healthy preg-
nancy. The following tests are available for ovarian reserve evaluation:
The following tests are used to measure ovarian vascularity, antral
follicle count, ovarian volume, and basal estradiol: clomiphene citrate
challenge test, basal follicle-stimulating hormone, anti-miillerian hor-
mone, basal follicle-stimulating hormone, inhibin B, and gonadotro-
phin-releasing hormone stimulating test (1).

Only the ovary's microscopic antral follicles (AFs) and granulosa
cells of the preantral (primary and secondary) stages produce the
dimeric glycoprotein known as the anti-Mullerian hormone (AMH).
Follicles with diameters of 2-6 mm migrate from the primordial to
the primary stage, and then they reach the antral stages, which is
when AMH creation starts (2).

There is a relationship between the number of small AFs and the
measurement of the primordial follicle pool. Due to the aging-related
decline in the quantity of AFs, AMH generation appears to decline
and become negligible at and beyond menopause (3). Transvaginal
ultrasound measurements of the basal antral follicle count (AFC)
correlate highly with AMH levels (4). Unlike other biochemical indi-
cators (5), it does not show intercycle variability and can be evaluated
at any time during the cycle.

Transvaginal ultrasonography measures the number of antral
follicles during the early follicular phase by averaging two measure-
ments taken perpendicular to each other. The total AFC is calculated
by adding the follicles in both ovaries. The ovarian reserve marker
AFC has been in use for a long time. A count of 8-10 is thought to
predict a normal response. AFC is defined by two diameters: 2.6 and
7-9 mm (6).

Regarding the size of AFs that accurately reflect ovarian reserve,
opinions differ. It is discovered that while the number of AFs with a
size of 3-6 mm decreases with age and is correlated with other indica-
tors like FSH and CCCT, the number of AFs with a length of 7-9 mm
stays constant (7); hence it would seem that the former is a more
accurate indicator of ovarian reserve. Numerous measurements have

demonstrated that the intercycle variability is relatively small. The two
most popular techniques for determining ovarian functional reserve
are AMH and AFC (8).

Chung and Han (9) found that while there is no evidence to sup-
port a lower rate of pregnancy and delivery in endometriosis-affected
women, the development of a local proinflammatory microenviron-
ment damages surrounding tissue by causing angiogenesis, vasodilata-
tion, and congestion caused by inflammatory liquid, as well as the
replacement of fibrous tissue with normal ovarian cortical tissue (10).
In addition to distorting the surrounding anatomy and creating a
more considerable distance between the normal ovarian tissue and
the probe, an endometrioma and its associated local inflammation
may lower the number of follicles. This could increase attenuation
and make it more challenging to identify antral follicles . For this
reason, it is possible to underestimate ovarian reserve when endome-
trioma is present, which is less common following surgery when the
pelvic geometry is more in line with physiologic values. Their expla-
nation could be the difference in ovarian reserve measurements made
before and after laparoscopy for endometriomas; AFC's higher ability
to detect minuscule follicles during ovarian reserve tests could offset
the ovarian reserve loss brought on by surgical intervention (11).

Methods

This case-control study was conducted at the Obstetrics and Gy-
naecology Department of Damietta Specialized Hospital between
January 1st, 2021, and December 31st, 2022. Out of the 100 women,
50 had ovarian endometrioma, and the remaining 50 were chosen as
controls.

Ethical consideration

Following participant selection, the following actions were taken:
counseling, obtaining a written agreement to participate in the study,
and explaining the protocol to each person.

1. The complete history taking covered age, parity, the type and
duration of infertility, and additional medical or surgical history.
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2. Comprehensive clinical evaluation, which included a comprehen-
sive gynecological and general checkup.

Assessments:

Ultrasonography: A multifrequency volume endovaginal probe-
equipped Voluson 730 Pro machine (GE, Milan, Italy) was used
for the ultrasound scan. If B-mode ultrasonography revealed the
characteristic pattern of "a circular-shaped homogeneous hy-
poechoic mass of low-level echoes,” ovarian endometrioma was
diagnosed. Antral follicle counts (AFC) and the endometrioma
volume were measured bilaterally. The formula used to compute
the endometrioma volumes was height x length x breadth x
0.5233, and the results were represented in cm3. A 2D transvagi-
nal ultrasound was used to count the antral follicles on the second
day of the menstrual cycle.

Serum Anti-miillerian hormone: it was measured on 2nd day of
the menstrual cycle.

Statistical analysis of data

Utilizing an IBM-compatible computer, the Statistical Program
for Social Sciences (SPSS) version 19 (SPSS Inc., Chicago, USA) was
used to arrange, tabulate, and statistically analyze the obtained data.
The frequency and percent distributions were computed for the quali-
tative data. The mean, standard deviation (SD), minimum, and maxi-
mum were calculated for the quantitative data. Using the independent
samples (t) test, two groups were compared. Several variables were
correlated using the Pearson correlation coefficient (r-test). P values
less than 0.05 were deemed significant for every test. P values greater
than 0.05 were considered insignificant for all tests.

Table 1. Demographic data of studied groups

Results

The present case-control study included 100 women of reproduc-
tive age; 50 of them had endometrioma, and 50 were control cases.
The results of the present study are demonstrated in tables (1-4) and
figures (1-2).

Table (1) shows that age and BMI were nearly comparable be-
tween both cases and controls (age: 27.4+4.2 Vs. 25.9+4.9 years and
BMI: 30.4+4.5 Vs. 31+3.9 Kg/m2), while parity was high among con-
trols than among endometrioma cases with a statistically significant
difference.

In Table (2), most of our cases had primary infertility (64%). The
mean duration of infertility is 3.85 years. Regarding endometriomas,
most are right-sided (46%), with a mean volume of 104.2 cm.

In the present work, Table (3) shows that total antral follicle
count was lower among patients with endometrioma (4.42+3.01) than
the control group (16.14+3.11), with a highly statistically significant
difference. Anti-miillerian hormone was reduced among cases (1.88
ng/ml) than the control (2.18 ng/ml), but the difference was not sta-
tistically significant.

Table (4) Figure (1) demonstrates that there was a moderate neg-
ative correlation (r= -0.42) between endometrioma volume and total
AFC with a statistically significant difference, while there was no
significant correlation between AMH with either total AFC or endo-
metrioma volume.

According to the current study, there was no difference in the
levels of AMH between cases with bilateral and unilateral endometri-
omas; however, there was a statistically significant difference in total
AFC between cases with bilateral and unilateral endometriomas
(Figure 2).

Variable Cases (n= 50) Control (n= 5

0)

Age (years)
Mean+SD
Range

27.4+4.2
20-35

25.9+4.9
20-35

1.59

BMI (Kg/m?)
Mean+SD
Range

30.4+4.5
22-37

31+3.9
24-35

0.73

Parity
Mean+SD
Range

0.7+0.1
0-2

1.03+0.14
0-4

3.7 0.001*

*: significant

Table 2. parameters of infertility and endometriomas among studied cases (group 1)

Variable

Finding

Period of infertility
Mean+SD
Range

3.85+1.7
1-8

Type of infertility (No., %)
Primary
Secondary

32 (64)
18 (36)

Site of endometrioma (No., %)
Right

Left

Bilateral

23 (46)
12 (24)
15 (30)

Endometrioma volume (cm)
Mean+SD
Range

104.2+91.7
2.1-333

Table 3. Antral follicle count among studied groups

| Cases (n= 50)

I Control (n= 50)

AFC

Mean+SD 4.18+3.03 16.14+3.11

Range 1-14 12-25

19.2 <0.001*

AMH (ng/ml)

Mean+SD 1.88+0.96 2.18+0.79

Range 0.25-3.8 0.9-4.5

1.7 0.087

*: highly significant

Table 4. Correlation between serum Anti-miillerian hormone, endometrioma volume, and antral follicle count among studied cases (group 1)

Total AFC AMH
r P r P
AMH 0.075 0.607 - -
Endometrioma volume -0.42 0.002* 0.123 0.393

*: significant
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Figure 1. Correlation between antral follicle count and Anti-miillerian hormone
among studied cases

AMH

M unilateral M bilateral

Figure 2. Relation between site of endometrioma with AMH and total AFC
Discussion

The aim of this work is to determine the possible effects of ovari-
an endometrioma on the antral follicle count and serum anti-
Miillerian hormone through the present case-control study.

In the present work, age and BMI were nearly comparable be-
tween both cases and controls (age: 27.4+4.2 Vs. 25.9+4.9 years; P:
0.11) and (BMI: 30.4+4.5 Vs. 31+3.9 Kg/m).

These results rule out the impact of age or weight on the study's
parameters. Their findings differed slightly from those of Streuli et al.
(12), who found no difference in mean age between the study and
control groups (31.9+5 among cases versus 32.1+5.9 among control).
The BMI of women in the study group was marginally lower, 22+3.7
for cases compared to 23.4+4 for controls.

As predicted, parity was higher in the control group than in the
cases, with a statistically significant difference (P: 0.001). It should be
mentioned that every single one of our patients had primary or sec-
ondary infertility.

Numerous scientific explanations have been proposed for the
frequently observed correlation between endometriosis and infertility.
These consist of insufficient ovarian reserve, a peritoneal fluid con-
taining higher levels of cytokines due to local and systemic inflamma-
tion, pelvic adhesion-induced mechanical obstruction, and decreased
embryo receptivity and implantation (13).

Among the cases group, most of our cases had primary infertility
(64%), with a mean duration of 3.85 years, which was slightly higher
than reported by Benaglia et al. (14) of 2.9+1.4 years.

Most endometriomas are unilateral (70%), which is similar to
Lima et al. (15), who reported unilateral cases, as 37/60 had unilateral
endometriomas (61.6%). In our study, the mean volume of endome-
trioma was 104.2 cm3, which was higher than the reported figure by
Ercan et al. (16) of 69.2+48.4 cm.

Total antral follicle count was lower in endometrioma patients
(4.42+3.11) compared to the control group (16.14+3.11), a statistically
significant difference (P: <0.001).

Research has employed chiefly the antral follicle count (AFC) to
estimate the ovarian reserve in women having endometrioma surgery.
Two investigations involving unilateral endometrioma have examined
the preoperative evaluation of the damaged and healthy ovary. (17)
found that the AFC of 43 women with endometrioma was considera-
bly lower in the affected ovary (3.3£3.2 Vs. 8.4+6.0, respectively; P <
0.0001) than in the healthy ovary. These findings are consistent with
our findings. Furthermore, women with endometriomas had consid-
erably lower AFC than the controls (P, 0.01), according to (1).

Contrary to our results, « analyzed AFC for 36 women with uni-
lateral endometrioma in comparison with the contralateral ovary
before surgery. There was a non-statistically significant difference
between the site of the endometrioma and the contralateral ovary
(4.5+2 vs 5.2+3.5; P: >0.05, NS).

As regards serum anti-miillerian hormone, it was reduced among
cases (1.88 ng/ml) than control (2.18 ng/ml), but without statistically
significant difference (P: 0.087).

Similarly, a major study published in 2012 showed that endome-
triomas and endometriosis do not lower AMH levels. Regardless of
whether they have endometriomas at the moment, women who have
had surgery in the past for endometriotic cysts had lower AMH levels
(12).

In addition, research contrasted 102 women with endometriomas
with 102 controls with matching body mass indices (BMIs). The se-
rum AMH and the AMH median (AMH-MoM) multiples did not
significantly differ between the endometrioma cases and the controls.
AMH and AMH-MoM levels in the serum were also lower in women
with stage IV endometriosis than in controls (18).

Studies looking at serum antimiillerian hormone in women with
endometriomas who haven't had surgery have been conducted to find
out how endometriomas affect ovarian reserve. In a retrospective
investigation conducted in Taiwan, the control group's mean AMH
concentration was significantly higher than the endometrioma
group's, based on a comparison of 141 endometrioma-affected wom-
en and 1323 infertile patients without endometrioma (19); however,
their study included old age (up to 46 years) which limits the results
of their research.

The work showed no significant correlation between AMH, total
AFC, or endometrioma volume.

AFC and AMH have a high correlation when ovarian disease is
absent. That AFC or AMH shows such strong and similar relation-
ships with the size of the primordial follicle pool and follicular re-
cruitment rates is astounding, especially considering the numerous
technological constraints (20). The intensity of the connection is simi-
lar, indicating that the same 4-6 mm ultrasound-visible follicles are
responsible for producing AMH (2). As such, analyses comparing
AFC to AMH have repeatedly demonstrated high relationships (21).

The circulating level of AMH will represent the product of all
granulosa cells within the follicles; this production is not constant and
will depend on factors such as follicle size, potential granulosa cell
mass, granulosa cell maturation state, intrafollicular environment,
and individual genetics, which may be influenced by a range of single-
nucleotide polymorphisms (SNPs) to affect AMH production (22).

In contrast to the lack of correlation considering AMH in our
study, there was a moderate negative correlation (r= -0.42) between
endometrioma volume and total AFC with a statistically significant
difference (P: 0.002). According to our knowledge, there is a lack of
studies that evaluated the direct relation between the size of endome-
trioma and AFC.

These results further support the uncertain reliability of AFC
since endometrioma occupying a significant section of the ovary may
make it challenging to visualize antral follicles (23). Additionally, the
cyst's existence widens the gap between the ultrasonography probe
and healthy ovarian tissue, impairing the transvaginal ultrasound
scan's resolution (24).

Furthermore, although AFC has been used extensively in studies
on ovaries with endometriomas in the past or present, this instrument
has never been validated. Notably, according to established guidelines,
women who have had prior ovarian surgery or endometriosis should
not have their AFC evaluated (14).

Regarding laterality, total AFC, but not AMH, was lower among
bilateral cases than unilateral with a statistically significant difference.

Similarly, Uncu et al. (25) found no relationship between bilater-
ality and AMH, but that total AFC was significantly lower in bilateral
instances (7.7314.22) compared to unilateral cases (11.73+4.56)

Endometrioma size had no discernible effects on the AMH de-
cline following surgery, consistent with our findings (26). However, in
contrast to individuals with unilateral endometrioma, those with
bilateral endometrioma had a considerably reduced average concen-
tration of AMH in the serum (27).

Conclusion

Antral follicle count is inversely correlated with bilateral endome-
triomas compared to unilateral ones, supporting the previously re-
ported underestimate. AMH appears to be a more precise method of
ovarian reserve estimation.
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