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Endometriosis-associated infertility:  
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Background. Endometriosis-associated infertility (EAI) has a number of specific features, which are crucial 
in the choice of medical treatment.

Objective. The aim of the study is to analyze endocrine profile in women with EAI before and after 
sclerotherapy and pregravid preparation (PP), which includes a vitamin complex FT 500 plus with inositol and 
vitamin D3. 

Methods. The study involved 70 women aged 21-40 years with endometriosis-associated infertility. The 
comparison group included 30 women with tuboperitoneal infertility. ELISA was used to determine concentrations 
of Anti-Mullerian hormone (AMH), follicle stimulating hormone (FSH), luteinizing hormone (LH), progesterone and 
estradiol in blood serum using a standard kit by Diagnostic Systems Laboratories, Inc (USA). During two menstrual 
cycles the FT 500 plus was prescribed once a day from the 2nd/3rd day of the cycle, vitamin D3 was prescribed at 
the dose of 2,000 IU for women without its deficiency and in therapeutic doses in case of hypovitaminosis. The 
sclerotherapy with 95% ethanol solution was performed on the 6th-8th day of menstrual cycle.

Results. It was established that in women with EAI undergoing PP and sclerotherapy the level of AMH was 
lower (by 12.90%) as well as progesterone (by 9.84%), while FSH (by 14.47%), LH (by 21.14%) and estradiol (by 
35.55%) was higher compare to the comparison group. At the same time, FSH (by 21.98%), LH (by 32.89%) and 
estradiol (by 32.23%) concentrations were significantly lower compare to their primary indices before sclerotherapy.

Conclusions. Sclerotherapy and PP with a vitamin complex, inositol and vitamin D3 has a positive effect on 
endocrine profile in women with endometriosis-associated infertility 

KEYWORDS: infertility; endometriosis; hormones; sclerotherapy; inositol; vitamin D3.

Introduction
Genital endometriosis is one of the most 

common diseases in women of reproductive 
age. It attracts attention of scientists and prac
titioners around the world. According to the 
literature, every tenth woman of reproductive 
age suffers from endometriosis that is 176 
million women (World Population Projection 
Tables by Country and Group, 2010). The main 
symptoms of endometriosis are infertility, me
norrhagia, dysmenorrhea, dyspareunia, chronic 
pelvic pain. In 20-25% of women, this disease 
is asymptomatic [1].

Endometriosis-associated infertility is cha
racterized by a number of specific features that 
must be considered when choosing treatment 
methods. In each case, treatment should be 
individual, taking into account all clinical 
factors, as well as the impact of the disease and 
the effect of treatment on the quality of wo
man’s life [2, 3].

The classic surgical treatment of endo
metriosis is necessary in cases of cyst capsule; 
according to the literature, it facilitates the 
lowest number of recurrences and the highest 
number of clinical pregnancies [4-7]. However, 
it should be taken into account that besides the 
capsule, a significant part of healthy ovarian 
tissue with antral follicles is removed [8]. There
fore, the search for less traumatic and more 
effective treatment, i.e. puncture of endo
metriomas and sclerotherapy, is carried on [9].

To date, the choice of treatment for women 
with endometriosis-associated infertility for 
assisted reproductive technology (ART) prog
rams is still controversial. According to evidence-
based medicine it is established that in women 
with endometriosis-associated infertility, the 
balance between intracellular trace elements 
is disturbed; free radical oxidation processes 
are activated, which leads to oxidative stress, 
which consecutively may disturb the effec
tiveness of ART. Reactive oxygen species are 
usually significant in a number of reproductive 
tract functions, but their overproduction has a 
negative effect on estrogen levels, altering 
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steroidogenesis, thereby preventing oocyte 
maturation and ovulation [10, 11]. Therefore, 
we consider using antioxidants during pregravid 
preparation of patients with endometriosis-
associated infertility before COS protocol 
reasonable.

The aim of the study was to analyze con
centrations of the reproductive hormones in 
women with endometriosis-associated infertility 
before and after sclerotherapy and pregravid 
preparation with a complex vitamin medication 
comprising inositol and vitamin D3.

Methods 
The study involved 70 women aged 21-40 

years with endometriosis-associated infertility, 
who were treated in the Medical Center “Clinic 
of Professor Stefan Khmil” in 2015-2020. The 
comparison group included 30 women of the 
same age with tuboperitoneal infertility, 
diagnosed by laparoscopy or echosalpingo
graphy. Exclusion criteria were for patients with 
endometriosis, stage 3-4, polycystic ovary 
syndrome, uterine fibroids (submucosal, 
symptomatic subserosal or intramural with a 
diameter of more than 2 cm), who were not 
included into the study groups. External genital 
endometriosis was verified by laparoscopy and 
confirmed by histopathological examination 
(endometrioid cyst of an ovary or both ovaries).

The patients with endometriosis-associated 
infertility were divided into 2 groups. Group 1 
(n=34) involved women of reproductive age 
(21-40 years old) with endometrioid cysts of up 
to 6.5 cm in diameter, who underwent scle
rotherapy and pregravid preparation with a 
complex vitamin medication comprising ino
sitol and vitamin D3; group 2 (n=36) comprised 
women, who underwent sclerotherapy. The 
presence of cysts was confirmed by ultrasound 
and bimanual examination.

Determination of hormone indicators was 
performed in different phases of the cycle 
before and after sclerotherapy and pregravid 
treatment. Determination of concentrations of 
reproductive hormones was performed in the 
certified laboratory of the Medical Center “Clinic 
of Professor Stefan Khmil”. ELISA was used to 
determine the concentrations of Anti-Mullerian 
hormone (AMH), follicle stimulating hormone 
(FSH), luteinizing hormone (LH), progesterone 
and estradiol (E2) in blood serum according to 
manufacturer’s instructions using a standard 
set of reagents provided by Diagnostic Systems 
Laboratories, Inc. (USA), by means of the 
StatFax analyzer.

The vitamin complex FT 500 plus for women 
of group 1 was prescribed at the dose of 
1 sachet once a day from the 2nd or 3rd day of 
the cycle, after taking blood test for hormones, 
i.e. AMH, FSH and LH, during 2 menstrual cycles 
(cycle in which sclerotherapy was performed 
and subsequent cycle). Vitamin D3 was pre
scribed at prophylactic doses of 2,000 IU to 
those patients who were not diagnosed with a 
deficiency of this vitamin and at medium 
therapeutic doses in cases of hypovitaminosis 
during 2 menstrual cycles.

The procedure of sclerotherapy was per
formed in a sterile surgery room with or without 
general anesthesia on the 6th-8th day of the 
menstrual cycle by transvaginal puncture of the 
cyst and aspiration of its contents under the 
control of transvaginal ultrasound, introduction 
of sclerosing solution into the cyst capsule 
(without violating its integrity). 76 % ethanol 
solution was used as a sclerosant installed in a 
volume of 50%-90% of the cyst size under ultra
sound control with its subsequent aspiration.

Statistical analysis of the results was per
formed using Microsoft Office Excel and 
Statistica 7.0 software. The choice of the data 
analysis method was based on the number of 
the groups, their distribution, as well as the 
equality of variances. All data were verified by 
the one sample Kolmogorov-Smirnov test to 
confirm normality. Abnormal distribution data 
was analyzed by a nonparametric test (the 
Mann-Whitney U test and the Kruskal-Wallis 
test). The indicators with abnormal distribution 
were defined as Me (Q25; Q75) (medians and 
Q25 and Q75 quartiles). The biochemical fin
dings were analyzed by repeated non-para
metric ANOVA test for multiple comparisons. A 
probability level of less than 0.05 was considered 
to be statistically significant.

Results 
Study of the reproductive hormones of the 

women with endometriosis-associated infertility 
proved a significantly lower level of Anti-Mulle
rian hormone (AMH) in women before and after 
sclerotherapy compare to the comparison 
group. It was established that sclerotherapy in 
women with endometriosis-associated infertility 
caused a decrease of FSH by 20.31% compare 
to the indices before the therapy for endo
metriomas but was still statistically significantly 
higher compare to the comparison group (by 
20.75%). 

Also, a decrease of the LH concentration by 
16.96% was evidenced in the patients after 

I.I. Kulyk et al.
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sclerotherapy compare to the indices before 
the therapy for endometriomas. It was sta
tistically significantly higher than those of the 
comparison group (by 39.02%). The level of 
estradiol in blood serum of the women with 
endometriosis-associated infertility after 
sclerotherapy was significantly lower by 26.63% 
compared to that before surgery, but was still 
significantly higher compare to the comparison 
group (by 41.11%). Similar changes were ob
served for progesterone levels on the 19th-21st 
day of menstrual cycle (d.m.c.) in blood serum 
of the women with endometriosis-associated 
infertility after sclerotherapy; specifically, it 
increased by 14.94% compare to the indices 
before sclerotherapy, but was by 25.11% lower 

compare to the comparison group. Please note 
that sclerotherapy did not affect the level of 
prolactin (Table 1).

The women with endometriosis-associated 
infertility, who underwent pregravid preparation 
with a complex vitamin medication comprising 
inositol and vitamin D3 as well as sclerotherapy 
had significantly lower levels of AMH (by 
12.90%), progesterone (by 9.84%) and 
significantly higher levels of FSH (by 14.47%), 
LH (by 21.14%) estradiol (by 35.55%) compare 
to the comparison group. At the same time, 
significantly lower levels of FSH (by 21.98%), LH 
(by 32.89%) and estradiol (by 32.23%) were 
evidenced compare to those before sclero
therapy (Table 2).

Table 1. Concentration of reproductive hormones in the women with endometriosis-associated 
infertility before and after sclerotherapy and no pregravid preparation (Me (Q25; Q75))

Indicators Comparison group
 (n=30)

Before sclerotherapy 
(n=36)

After sclerotherapy 
(n=36)

АМH, pmoL/L 1.75
 (1.56; 1.92)

1.50*
 (1.30; 1.73)

1.50*
 (1.30; 1.73)

FSH, IU/L 7.95 
(6.93; 8.50)

11.55*
(10.90; 12.43)

9.60*
(8.78; 10.60)

LH, IU/L 6.15 
(5.45; 6.80)

10.00*
(9.30; 10.70)

8.55*
(7.98; 9.23)

Estradiol on the 2nd-3rd d.m.c.,  
pmoL/L

36.85
 (33.70; 40.08)

65.85*
 (60.40; 73.90)

52.00*
 (48.63; 55.53)

Progesterone on the 19th-21st d.m.c. 
nmol/L

13.95
 (12.63; 15.58)

9.70*
 (8.18; 11.43)

11.15*
 (9.63; 12.23)

Prolactin, ng/ml 10.95
(10.40; 12.28)

10.40
(9.60; 11.40)

10.30
(9.50; 11.08)

Notes. Statistically significant difference (p<0.05) compared to: * – the comparison group. Me (Q25; Q75) (median, Q25 and 
Q75 quartiles). 

Table 2. Concentration of reproductive hormones in the women with endometriosis-associated 
infertility before and after sclerotherapy, who underwent pregravid preparation with a complex 

vitamin medication comprising inositol and vitamin D3 (Me (Q25; Q75))

Indicators Comparison group 
(n=30)

Before sclerotherapy 
(n=34)

After sclerotherapy 
(n=34)

АМH, pmoL/L 1.75
 (1.56; 1,92)

1.55* 
(1.40; 1.78)

1.50* 
(1.30; 1.80)

FSH, IU/L 7.95 
(6.93; 8.50)

11.10* 
(10.50; 12.40)

9.10*
(8.30; 9.88)

LH, IU/L 6,15 
(5.45; 6.80)

9.90* 
(8.65; 11.00)

7.45*#
(6.93; 8.65)

Estradiol on the 2nd-3rd d.m.c., 
pmoL/L

36.85
 (33.70; 40.08)

66.05* 
(61.50; 74.10)

49.95*
 (43.73; 55.38) 

Progesterone on the 19th-21st d.m.c. 
nmol/L

13.95
 (12.63; 15.58)

10,45*
 (8.95; 12.48)

12.70*# 
(11.13; 13.50)

Prolactin, ng/ml 10.95
(10.40; 12.28)

11.00 
(9.53; 12.18)

10.80 
(10.00; 12.00)

Note. Statistically significant difference (p<0.05) compared to: * – the comparison group, # – data before sclerotherapy.  
Me (Q25; Q75) (median, Q25 and Q75 quartiles).

I.I. Kulyk et al.
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In order to compare the data, we analyzed 
the effect of pregravid preparation on the 
concentration of reproductive hormones in 
women with endometriosis-associated infertility 
after sclerotherapy, so the value of hormones 
before this surgical manipulation, we considered 
100%. It was found that the use of a complex 
vitamin medication comprising inositol, as well 
as vitamin D3 caused a decrease of LH level (by 
10.25%), as well as an increase of progesterone 
level (by 6.58%).

Discussion
The results of the study proved a positive 

effect of sclerotherapy on the endocrine profile 
of women with endometriosis-associated 
infertility. According to the literature, sclero
therapy of endometriomas is recommended 
for women with recurrent endometrioid cysts 
[12] to preserve the ovarian reserve avoiding 
surgical excision [13]. It was established that 
the recurrence rate after sclerotherapy ranged 
from 12.9% to 20% that almost did not differ 
from the indicators after laparoscopic cys
tectomy [14, 15].

It was found out that the number of antral 
follicles was increasing in the patients who 
underwent sclerotherapy for recurrent endo
metriomas [16, 17]. The AMH blood level was 
an indirect marker of ovarian reserve. In our 
study, there were no significant changes in the 
AMH level in blood serum before and after 
sclerotherapy that is consistent with other 
studies [18]. Sclerotherapy can improve ovarian 
blood supply and follicle development [16], 
which consecutively may increase the probability 
of future fertility in the women undergoing 
sclerotherapy. The effect of sclerotherapy on 
the reproductive hormones level is still doubtful. 
Thus, Wang Xiaotao et al. established decreased 
levels of E2, FSH and LH [19]. In a study of Saeed 
Alborzi et al., the effect of sclerotherapy was 
associated with ovarian activity; in particular, a 
decrease of the FSH level as well as an increase 
of the AMH level and antral follicles [20]. On the 
other hand, Aflatoonian A et al. did not prove 
any significant difference between the studied 
hormones (FSH, LH) before and after sclero
therapy. The difference of the results may be 
due to different sizes of cysts in the studied 

female patients (our study involved women 
with endometrioid cysts of up to 6.5 cm in 
diameter), presence of cystectomy in medical 
history, localization (unilateral or bilateral 
endometrioma), and recurrence of endometrioid 
cysts.

Pregravid preparation with a complex vita
min medication comprising inositol and vitamin 
D3 had an effect. Inositol is a component of 
phospholipids and is a part of the cytoplasmic 
membranes as a phosphoinositide. Inositol 
binds Ca2+ channels and stimulates intracellular 
release of Ca2+. Increased intracellular Ca2 + level 
is significant for oocyte maturation, fertilization, 
and embryonic development. A sufficient 
concentration of inositol in the follicular fluid 
reduces the free radicals’ level and membrane 
protein damage and increases the number of 
good quality oocytes [21]. 1.25-dihydroxy
vitamin-D3 (vitamin D), except calcium-phos
phate homeostasis, has a significant immu
nomodulatory effect (affects the local immune 
environment in an autocrine/paracrine way), 
affects the processes of cell proliferation and 
differentiation. Studies have shown that vitamin 
D reduces concentration of anti-inflammatory 
cytokines: IL-6, interferon-g, IL-2, and TNF-a 
[21]. The combination of vitamin D3 multivitamin 
complex comprising inositol leads to normal 
ovarian activity, improves metabolic and hor
monal profile, in particular, controls increased 
level of luteinizing hormone and oxidative 
stress [22].

Conclusions
Sclerotherapy and pregravid preparation 

with a complex vitamin medication comprising 
inositol and vitamin D3 has a positive effect on 
the endocrine profile in women with endo
metriosis-associated infertility.
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ОСОБЛИВОСТІ ГОРМОНАЛЬНОГО ФОНУ ЖІНОК З БЕЗПЛІДДЯМ  
НА ФОНІ ЕНДОМЕТРІОЗУ ТА МЕТОДИ ЇХ КОРЕКЦІЇ

І.І. Кулик, С.В. Хміль
Тернопільський національний медичний університет імені І.Я. Горбачевського,  

Тернопіль, Україна

Вступ. Безпліддя на фоні генітального ендометріозу характеризується низкою специфічних 
особливостей, які необхідно врахувати при виборі методів лікування. 

Мета дослідження – проаналізувати концентрацію гормонів репродуктивної системи у жінок з 
безпліддям на фоні ендометріозу до та після склеротерапії із застосуванням прегравідарної підготовки 
комплексним вітамінним препаратом з інозитолом та вітаміном D3. 

Методи дослідження. У дослідження увійшло 70 жінок віком від 21 до 40 років з ендометріоз-
асоційованим безпліддям та 30 жінок з трубно–перитонеальним фактором, як група порівняння. 
Визначення концентрації гормонів (антимюллерового гормону (АМГ), фолоікулостимулюючого гормону 
(ФСГ, лютеїнізуючий гормон (ЛГ), прогестерон та естрадіол) проводили за допомогою ІФА з вико
ристанням наборів «Diagnostic Systems Laboratories, Inc.» (США) на аналізаторі «StatFax». 

Препарат FT 500 plus для жінок 1групи призначали в дозуванні 1 саше – 1 раз в день з 2-го або 3-го 
дня циклу протягом 2-х менструальних циклів (цикл у якому проводилась склеро терапія та наступний 
цикл). Вітамін D3 призначався у профілактичних дозах 2000 ОД жінкам, у яких не було діагностовано 
дефіциту даного вітаміну та в середньотерапевтичних дозах при гіповітамінозі протягом 
2-х менструальних циклів. Процедура склеротерапії проводилась в умовах стерильної операційної на 
6–8-й день менструального циклу шляхом трансвагінальної пункції кісти та аспірації її вмісту під 
контролем трансвагінального УЗД, введення в капсулу кісти 95 % розчину етанолу.

Результати. У жінок з безпліддям на фоні ендометріозу, яким призначали прегравідарну підготовку 
комплексним вітамінним препаратом з інозитолом та вітаміном D3 та проводили склеротерапію, 
встановлено вірогідно нижчий рівень АМГ (на 12,90 %) та прогестерону (на 9,84 %) і вірогідно вищий 
рівень ФСГ (на 14,47 %), ЛГ (на 21,14 %) та естрадіолу (на 35,55 %) відносно групи порівняння. При цьому 
встановлено вірогідно нижчі показники ФСГ (на 21,98 %), ЛГ (на 32,89 %) та естрадіолу (на 32,23 %) 
проти їх значень до проведення склеротерапії.

Висновки. У кожному конкретному випадку лікування має бути індивідуальним, повністю 
враховувати всі клінічні фактори, а також вплив захворювання та ефект лікування на якість життя 
жінки. Проведення склеротерапії із застосуванням прегравідарної підготовки комплексним вітамінним 
препаратом з інозитолом та вітаміном D3 у жінок з ендометріоз-асоційованим безпліддям має 
позитивний вплив на гормональний фон.

КЛЮЧОВІ СЛОВА: безпліддя; ендометріоз; гормони; склеротерапія; інозитом; вітамін D3.
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