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ABSTRACT

comparison with healthy patients.
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Background: Endometriosis affects approximately 10% (190 million) of women and girls of reproductive age
worldwide. Access to diagnosis and timely treatment for endometriosis is important, but access to such services is
limited in many countries, including low- and middle-income countries. Objective: The examination data of 87
patients with endometriotic ovarian cysts (ECOC) aged from 25 to 37 years were analyzed. Methods: The
concentration of sex hormones (FSH, LH, prolactin, estradiol (on days 2-3 of the menstrual cycle) and
progesterone (7 days before the start of the menstrual cycle) in peripheral blood serum was determined by enzyme-
linked immunosorbent assay. Result: In patients with ovarian endometrioma, an increase in the level of estradiol
and prolactin was found in comparison with the control group (p <0.001). The presence of ovarian endometriosis in
patients does not have a negative effect on the state of the ovarian reserve. Conclusion: In patients with ovarian
endometriosis, the biochemical parameters of the ovarian reserve do not have statistically significant differences in

INTRODUCTION

Before talking about endometrioma, we should remind
you what ovarian cysts are? In fact, these are sacs filled
with liquid or solid contents that can form outside or
inside the ovaries. In most cases, they are physiological
in nature, depending on the menstrual cycle; less often
they are a consequence of pathological conditions such
as endometriosis or polycystic ovary syndrome. An
endometrioid cyst or endometrioma is a pathological cyst
that occurs against the background of endometriosis.™

An endometrioid cyst is filled with thick brown fluid.
This fluid is mostly "old" blood coming from the
endometrial tissue. Typically, endometriomas have a
diameter of 2-5 c¢cm, but sometimes they can reach 10-20
cm. They are not malignant tumors, but in rare cases
(less than 1%) they give rise to malignant neoplasms.
Because of their chocolate color, endometriomas are also

called “chocolate cysts”.[2'3]

It is incorrect to call endometrioma exclusively an
ovarian cyst (although 75% of endometriomas are
associated with the ovaries). It can form on the fallopian
tubes and in areas of the intestines or peritoneum.
According to statistics, endometrioma occurs in 10% of
the female population, and most often they occur on the
left ovary. Typical symptoms of endometrioma are:
cramps in the lower abdomen, dysmenorrhea, pain in the

pelvic area during urination or defecation, during
physical activity and body movements in general. The
endometrioid cyst may rupture and then the patient
experiences severe abdominal pain, fever, nausea and
vomiting, vaginal bleeding, accompanied by the
discharge of characteristic dark blood."*!

An endometrioid cyst does not so much impair the
quality of the egg as it interferes with the development of
the follicle and the ovulation process. And failures in this
case mean that a meeting between a mature egg and a
sperm is unlikely or, on the contrary, dangerous due to
the risk of ectopic pregnancy.®®

The purpose of this study was to study the level of sex
hormones in women with ovarian endometrioma.

MATERIAL AND METHODS

The examination data of 87 patients with endometriotic
ovarian cysts (ECOC) aged from 25 to 37 years (average
age 29.4+2.3 years) were analyzed. Of these, 55 (63.2%)
women had the 2nd degree (average cyst diameter
3.9+1.2 cm), making up the 1st group and 32 women
(36.8%) with the 3rd degree of the disease (above 5.8
cm) - 2nd group of patients. To determine standard
values, the indicators of 20 somatically healthy women at
the same age without reproductive health disorders were
studied.
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Determination of the concentration of sex hormones was
carried out by studying the level of follicle-stimulating
hormone (FSH), luteinizing hormone (LH), prolactin,
estradiol (on the 2-3rd day of the menstrual cycle) and
progesterone (7 days before the start of the menstrual
cycle MC) in peripheral blood serum using enzyme-
linked immunosorbent assay analysis.

Data were statistically processed using conventional
approaches, and results are presented as sample mean
(M) and standard error of the mean (m). Differences
between the compared groups were calculated using
Student's t tests. The significance level was set to 0.05.

RESULTS

Analysis of anamnestic data showed that the duration of
infertility in the study groups ranged from 1 to 7 years,
primary infertility was dominant. The average length of
infertility experience in the groups was 2.14 + 0.29 years
and 1.71 = 0.36 years. The duration of ovarian
endometriosis did not exceed one year, the duration of
the disease from 2 to 6 months was observed in most
patients (60,9%).

According to ultrasound examination of the pelvic
organs, unilateral localization of cysts was observed in
66.7% of cases, bilateral - in 33.3%. The number of
antral follicles (AFF) in group 1 was 7 (5; 8.5) on the
affected side, 7 follicles (3; 8.5) in the right and 8.5 (6;
10) in the left ovaries. PAF in the control group was 9
follicles (8.5; 10). According to ultrasound signs, the
presence of fine suspension in the cyst cavity was
observed in 64 (73.6%) patients, regardless of the size of
the cyst. According to some researchers, a characteristic
echographic sign of an endometrioid ovarian cyst is a
double contour of the formation. According to the results
of our study, this sign was noted in 14.9% of cases
(n=13), which does not contradict the results of the
study.! When visualizing the endometrioid cyst, a dense
hyperechoic capsule was located, the thickness of which
was 1.7 mm (1.3; 2.5).

The functional state of the reproductive system in the
study groups was assessed taking into account
biochemical markers of the ovarian reserve (Table 1).
There were no significant changes in the level of follicle-
stimulating hormone (FSH) in patients with ovarian
endometriosis. It is possible that these results may be
associated with the small size of endometriomas.

Table 1: Basal levels of pituitary and ovarian hormones in women with ovarian endometriosis before surgical

treatment (M= m)

Indicators Control group | 1st group 2nd group
FSH, mlU/ml 5,46 £ 0,34 579+0,38 | 535+0,33
LH, mlU/ml 5,38 £ 0,51 6,57 £ 0,42 6,62 £ 0,31
Estradiol, mmol/| 61,7 £ 19,8 226 +20,5* | 246 + 22,3*
Progesterone, mmol/I 20,9+ 1,46 13,6 £1,32* | 10,42 + 1,24*
Prolactin, ng/ml 19,8 £ 0,82 246+1,03* | 259+1,12*
PGE2, nmol/I 0,51+0,18 1,05 £ 0,25* 1,1+0,24*

Note: *Values are reliable in relation to the control group
(P<0,05 - 0,001)

According to the literature®, it is shown that
endometriomas measuring < 3 ¢m in diameter do not
have a harmful effect on markers of ovarian reserve.

Our study shows a tendency to increase LH hormones in
women with ovarian endometrioma compared to
controls. According to R.S. Schenken et al. (2017), an
increase in the level of luteinizing hormone can lead to
an increase in the duration of the follicular phase,
anovulation - luteinization of a non-ovulating follicle and
dysfunction of the luteal phase, which is described in
endometriosis.

Hyperestradiolemia in patients with endometrioma was
statistically significant compared to controls (P<0.01).
An increased level of estradiol was also found in patients
of group 2 compared to the control group (P<0.01). The
presence of hyperestradiolemia in patients with
endometriosis confirms the estrogen-dependent nature of
the disease and is confirmed in the works of other
researchers™, (Fig. 1). Clinical studies show that local
hyperestrogenism develops in areas of endometriosis. In

other words, there is a lot of estradiol - but only where
heterotopias grow.
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Fig.1. Estradiol level in examined women, nmol/I.

According to some authors®, it has been noted that
against the background of endometriosis, the
concentration of the aromatase enzyme in a woman’s
body increases, and this also leads to increased
production of active estradiol. At the same time, the
production of the enzyme 17b-estradiol type 2, which
should convert estradiol into the biochemically weaker
estrone, decreases. But this does not happen - and the
foci of endometriosis continue to grow. It is believed that
a lack of type 2 17b-estradiol is also associated with
progesterone resistance, but this issue is still being
studied.®
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Progesterone levels in patients were significantly
reduced compared to the control group (P<0.01). The
ratio of receptors to progesterone also changes in
endometriosis.” Progesterone receptors of type B are
practically not detected in the lesions, while receptors of
type A remain within normal limits.”® Such changes
indicate the resistance of endometriosis foci to the
influence of progesterone. The progesterone level in
patients of group 1 was 1.5 times lower than the values
in the control group (P<0.01), and in women of group 2
— 2 times (P<0.001), (Fig. 2).
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Fig. 2: Levels of progesterone and prolactin in women with ovarian endometriosis.

Ovulation depends on prolactin. The hormone is
involved in the regulation of progesterone production: its
increase leads to a decrease in progesterone production
and, as a result, to a slowdown in ovulation processes.

The concentration of prostaglandin E2 in endometriosis
is significantly increased. As can be seen from the
presented data, the level of prostaglandin E2 in women
of the 1st and 2nd groups was increased by more than 2
times (P<0.001), (Fig. 3).
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Fig. 3: Prolactin level in the examined women, nmol/I.

Increased production of estradiol contributes to an
increase in the concentration of prostaglandin-E2, which
is responsible for inflammation and leads to the
progression of the disease.

DISCUSSION

Thus, the functioning of the endocrine system in patients
with endometriosis has a number of features. There is a
monotony of production and a lack of the required
amplitude of fluctuations in the levels of follicle-
stimulating hormone (FSH) and luteinizing hormone in
the dynamics of the menstrual cycle. This leads to
desynchronization of the biorhythms of the production of
sex hormones, a violation of the progesterone-estradiol
ratio, when a high level of estradiol throughout the
menstrual cycle was accompanied by an excess of
progesterone in the level of healthy individuals in the
follicular phase of the menstrual cycle.”! That is, an
imbalance of the endocrine system is manifested in
endometriosis by disturbances in the rhythms of the
production of gonadotropic hormones and the
relationship between gonadotropins and sex hormones.
There was an absence of ovulatory peaks of FSH and LH
at high basal levels, a change in the ratio between
progesterone and estradiol with inverse dynamics of the
progesterone-estradiol ratio. All endocrine disorders
were mosaic, which confirms the heterogeneity of the
group of patients with endometriosis. The number, size
and localization of endometrioid heterotopias, as well as
the age of patients with endometriosis, did not
significantly affect the nature of changes in endocrine
status.[*”!

CONCLUSION

In patients with ovarian endometrioma, an increase in the
level of estradiol and prolactin was found in comparison
with the control group (p <0.001). The presence of
ovarian endometriosis in patients does not have a
negative effect on the state of the ovarian reserve. In

statistically significant differences in comparison with
healthy patients.

Patient selection criteria — ultrasound examination of the
presence of endometriotic cysts in the ovaries.
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