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INTRODUCTION
Genital endometriosis is one of the leading causes of 
impaired quality of life and impaired fertility in the fe-
male population.  According to Adamson et al.  (2010), 
approximately 176 million women (6 to 10% of the female 
population) of reproductive age worldwide suffer from 
certain symptoms of this disease.  Endometriosis is the 
cause of pelvic pain in 50-60% of adolescent girls and 
women of different age groups, as well as 50% of infertil-
ity cases in women of reproductive age [1, 2].  Currently, 
endometriosis is third in the structure of diseases of the 
reproductive organs and remains an important medical and 
social problem.  In recent years, there has been a tendency 
to increase the incidence of endometriosis in young women 
who have not given birth.  Endometriosis leads to func-

tional and structural changes in the reproductive system, 
often negatively affecting the emotional state of women, 
significantly reducing the quality of life.

According to modern scientific data, the main mechanism 
of endometriosis is the violation of the ratio of hormonal 
and immune balance in the body of a woman [3, 4, 5].  Ac-
cording to current ideas about the nature of endometriosis, 
this disease should be regarded as a pathological process 
with a chronic, recurrent course.  Endometriosis is formed 
and develops against the background of impaired immune, 
molecular genetic and hormonal relationships in the female 
body.  Therefore, the main mechanism of endometriosis 
is the violation of the hormonal and immune balance in a 
woman’s body [6, 7]. First of all, the peculiarities of activity of 
the hypothalamic-pituitary-ovarian system are important for 
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ABSTRACT
The aim: The aim of the study was to improve the results of treatment of patients with endometriosis by using a combination method of therapy.
Materials and methods: For two years, 136 women of reproductive age who underwent laparoscopic surgeries for ovarian endometriosis were monitored: Group I (n = 24) 
did not receive any hormonal treatment in the perioperative period;  Group II (n = 32) – received gonadotropin-releasing hormone agonists within 3 months after surgery;  
Group III (n = 80) prior to laparoscopic removal of the ovarian cyst used gonadotropin-releasing hormone agonists – Triptorelin 3.75 mg intramuscularly for 2 months, as well 
as three months after surgery.  The control group consisted of 30 healthy women of reproductive age with regular menstrual periods. All patients underwent transvaginal 
ultrasound, counting the number of antral follicles before and after treatment.  Serum hormone levels (FSH, prolactin, thyrotropic hormone, anti-Mullerian hormone, inhibin 
B) were determined by enzyme-linked immunosorbent assay on Cobas e-411 analyzer (Roche Diagnostics, Switzerland) on day 2-3 of the menstrual cycle  and on day 2–3 of 
the first menstrual period after the end of treatment. Laparoscopic removal of the cyst was performed with exfoliation of the cyst, hemostasis on the wound surface of the bed 
of the cyst was performed with a bipolar electrocoagulator.  Bipolar coagulation and resection of the ovarian tissue with no potential was used during surgical treatment of the 
ovaries, which made it possible to preserve the intact portion of the ovary as much as possible.  
Results: Analysis of ovarian reserve indices, namely number of antral foliculs, number of antral follicles, AMG, and inhibin B levels in all examined patients with ovarian 
endometriomas were significantly lower than those of the control group before the start of treatment: in the ovarian endometrial group  group 1.26 times (p <0.01), inhibin B 
– 1.5 times (p <0.01), the number of antral follicles – 1.2 times (p <0.01), due to the development  dystrophic changes of the follicular apparatus due to prolonged compression, 
hypoxia, fibrosis in the  ovaries.
Patients who planned pregnancy were advised to have an active sexual life before menstruation was restored.  In 23 (46.9%) of 49 patients who had reproductive plans, pregnancy 
occurred without first menstruation after a course of gonadotropin-releasing hormone agonists, 12 (24.5%) women became pregnant during the first three menstrual cycles.  
Extracorporeal fertilization was recommended for women who did not have pregnancy within 6 months of surgery.  For two years in women who did not plan pregnancy, 
recurrence of endometriosis was not observed.
Conclusions: The combination of laparoscopic treatment with gonadotropin-releasing hormone agonists in patients with endometriosis with infertility allowed to restore 
reproductive function in 71.4% of women, which indicates the effectiveness of the treatment method used.  In addition, it helps to achieve lasting remission and addresses the 
socio-social problems of women’s health and maternity.
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the occurrence of endometriosis.  In patients with endome-
triosis there are chaotic peak emissions of follicle-stimulating 
(FSH) and luteinizing (LH) hormones, there is a decrease in 
the basal level of progesterone, many have found hyperpro-
lactinemia and impaired androgenic function of the adrenal 
cortex.  Despite this, patients with genital endometriosis 
note a high incidence of ovarian luteinization syndrome, 
while maintaining the external parameters of the ovulatory 
menstrual cycle (biphasic basal temperature, sufficient level 
of progesterone in the middle of the lutein, secretion.  The 
examination of patients with endometriosis revealed local 
morphological changes of the ovaries, especially in the de-
feat of the ovaries themselves.  Ovarian endometriomas are 
observed in 17–44% of the total number of patients suffering 
from endometriosis [8, 9, 10].

About 30-40% of women with endometriosis suffer from 
infertility [11, 12].  The problem of endometriosis and 
infertility remains relevant in modern gynecology.  Endo-
metriosis is diagnosed late, from the moment of onset of 
the disease until diagnosis 7-8 years.  The chronic course 
of endometriosis and its high potential for recurrence after 
various types of treatment determine the relevance of in-
depth studies of pathogenesis and improvement of ther-
apeutic approaches to this disease [13, 14].  Patients with 
endometriosis-associated infertility are the most difficult 
contingent to treat for endometriosis.  In this situation, the 
main problematic issues in the treatment of endometriosis 
are not sufficiently high efficacy with regard to long-term 
relapse prevention, both individually and in combination 
with surgery;  antireproductive effect of the most effective 
groups of drugs (agonists of gonadotropin-releasing hor-
mones, hormonal contraceptives, gestagens, antiestrogens, 
aromatase inhibitors).

Modern approaches to the treatment of endometrio-
sis are to combine pathogenetically sound conservative 
methods aimed at suppressing estrogenic stimulation of 
endometrioid heterotopias, inflammatory mediators and 
immunotherapy with surgical methods of treatment, name-
ly, ovarian endometrial removal by laparoscopic method 
and rehabilitation therapy after surgery [11, 14].

The purpose of surgical treatment is to maintain and re-
store childbearing function in women with endometriosis.  
However, after surgical treatment, the recurrence rate is 
high: in 15% of cases – one year after surgery, in 25% – after 
4 years.  Medicinal (hormonal) treatment at small sizes of 
endometriotic cysts allows to keep an ovarian reserve, but 
does not lead to increase of fertility at women with large 
forms of endometriosis, and operative treatment of large 
forms of endometriosis with hormonal correction after, 
can provide prevention of recurrence prevention.  Lap-
aroscopic endometrial leaching is the method of choice 
in conservative treatment and is considered better than 
fenestration and ablation of the capsule due to decreased 
pain, recurrence rates, and an increase in the number of 
spontaneous pregnancies [8]. When performing endome-
trial surgery in women of reproductive age, maintaining 
the ovarian reserve is very important.  It is defined as the 
functional potential of the ovary and reflects the amount 

and quality of follicles remaining in the ovaries.  Currently, 
tests showing the ovarian reserve are serum antimuller 
hormone (AMG) levels, a count of 2-3 days of the men-
strual cycle of the number of antral follicles (AFC), de-
termination of serum follicle stimulating hormone levels 
and 12 inhibin.  The level of anti-Mullerian hormone does 
not depend on the day of the menstrual cycle and on the 
use of gonadotropin-releasing hormone agonists or oral 
contraceptives [12, 14]. Recent studies have demonstrated 
that laparoscopic endometrial leaching is associated with 
a decrease in ovarian reserve due to excessive removal of 
ovarian tissue and hemostasis using bipolar coagulation 
of ovarian tissues (thermal damage) or suture (local tissue 
injury)].  The results of histological examinations of the 
removed endometrium have shown the unwanted remov-
al of a portion of healthy ovarian tissues, along with the 
endometrioid tissue, especially in dangerous areas close 
to the ovarian gates.  At the same time, other studies have 
shown that laparoscopic cystectomy in endometrioid cysts 
using highly skilled surgical techniques does not lead to 
significant damage to the ovarian reserve [6].

THE AIM
The aim of the study was to improve the results of treatment 
in patients with endometriosis by using a combination 
method of therapy.

MATERIALS AND METHODS
The study was conducted at the Sumy Regional Clinical 
Perinatal Center and the Department of Obstetrics and Gy-
necology of Sumy State University during 2016-2018. For 
two years, 136 women of reproductive age underwent lapa-
roscopic access for ovarian endometrium were monitored: 
Group I (n = 24) did not receive any hormonal treatment 
in the perioperative period;  Group II (n = 32) – received 
gonadotropin-releasing hormone agonists within 3 months 
after surgery;  Group III (n = 80) prior to laparoscopic 
removal of the ovarian cyst used gonadotropin-releasing 
hormone agonists – Triptorelin 3.75 mg intramuscularly for 
2 months, as well as three months after surgery.  The control 
group consisted of 30 healthy women of reproductive age 
with regular menstrual periods.  Exclusion criteria were 
pregnancy, diabetes and other endocrine, systemic diseases, 
somatic pathology in the stage of decompensation, body 
mass index above 30 kg / m², malignancies, postoperative 
pathologic exclusion of endometrioid cystogenesis, com-
bination of endometriosis and ovarian scleropolistosis.

All patients were examined according to existing clinical 
guidelines regarding the algorithm of clinical and laborato-
ry monitoring in the preoperative period.  All patients un-
derwent transvaginal ultrasound, counting the number of 
antral follicles before and after treatment.  Serum hormone 
levels (FSH, prolactin, thyrotropic hormone, anti-Mulleri-
an hormone, inhibin B) were determined by enzyme-linked 
immunosorbent assay on Cobas e-411 analyzer (Roche 
Diagnostics, Switzerland) on day 2-3 of the menstrual cycle  
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and on day 2–3 of the first menstrual period after the end 
of treatment.  For dynamic monitoring of the condition of 
women, ultrasound examination of the pelvic organs and 
vaginal examination after 1 and 4 months.

Laparoscopic removal of the cyst was performed by 
exfoliation, hemostasis of the wound surface of the bed of 
the cyst was performed with a bipolar electrocoagulator.  
Bipolar coagulation and resection of the ovarian tissue 
without energy was used during surgical treatment of 
the ovaries, which made it possible to preserve the intact 
portion of the ovary as much as possible.  All the removed 
tissues were subjected to histological examination.  A 
menstrual response was observed after surgery on days 
1–3. On day 3-5, this reaction was prescribed treatment 
with gonadotropin-releasing hormone agonists: Triptore-
lin 3.75 mg intramuscularly.  Triptorelin is a synthetic 
analogue of the naturally occurring gonadotropin-re-
leasing hormone with a similar structure.  The course of 
treatment was administered 3–5 injections once every 
28 days.  In satisfactory condition, women were recom-
mended on days 3–4.

Statistical processing and analysis of the obtained data 
was performed using «Microsoft Excel» programs using 
the methods of mathematical statistics and the software 
package Statistica 8.0. Charts and diagrams were built using 
«Microsoft Excel». Mathematical processing of indicators 
was performed using the methods of variation statistics for 
comparing inhaled sets by averages using the t-Student test. 

This study was approved by the ethics committee of 
the Sumy State University, Ukraine. All procedures were 
carried out in accordance with the ethical standards of the 
responsible committee on human experimentation  and 
with the Helsinki Declaration of 1975, as revised in 2000.

RESULTS 
The age of the patients in group I was (27.46 ± 0.42) years, 
in group II – (27.37 ± 0.35) years, in group III – (27.84 ± 
0.46) years, in the control group – (27.13 ± 0.64), so no 
significant difference was found.  The groups were also 
homogeneous according to anthropometry, gynecological, 
reproductive, somatic, infectious history.

The structure of gynecological morbidity among the 
surveyed was as follows: inflammatory diseases of the 
uterus and appendages – in 87 (64%), menstrual disor-
ders – in 35 (25.7%), infertility – in 76 (56%).  In addition, 
patients complained of constant pain, which increased on 
the eve and during menstruation, in sexual intercourse, 
with irradiation in the lumbar region, sacrum, rectum;  
dysuric phenomena and gastrointestinal disorders.  In 11 
(8%) women the course of the disease was asymptomatic, 
the ovarian cyst was diagnosed during the prophylactic 
examination.

The sizes of ovarian endometriums did not differ in the 
examined groups.  Thus, the average size of the endome-
trium in group I was 4.34 ± 0.24 cm;  in group II – 4.91 
± 0.18 cm;  in group III – 4.71 ± 0.16 cm. It should be 
noted that in patients with bilateral ovarian endometri-

oma, unilateral cyst larger than 6 cm, the CA-125 level 
exceeds 35 nmol / l and even up to 60  nmol / l.  These 
patients are sure to have been consulted and examined 
by an oncologist.  The main indications for laparoscopic 
treatment of patients with ovarian endometriosis were: 
unilateral endometrioma – in 76 (56%) and bilateral – in 
60 (44%), their combination. With infertility occurred 
– in 76 (56%) patients. In the ratio of the number of 
unilateral and bilateral endometriums, all examined 
groups did not differ.  During the endoscopic diagnosis 
and treatment, “typical” signs of the endometrioma were 
observed: ovarian formation with a dense capsule of dark 
blue hue and fragments of blue-purple color – in 50% (fig 
1);  black, cyanotic, dark red patches on the peritoneum 
surface – 36%;  scar tissue surrounding endometrioid 
heterotopia – 23%;  “Atypical” hypervascular zones – in 
53%;  pericardial fusion – 46%;  yellow-brown spots on 
the peritoneum surface – 36%;  petechial peritoneum – 
30%;  glandular tumors on the surface of the peritoneum 
– in 16%;  areas of white opaque peritoneum – 10% and 
circular peritoneum defects – 6%.

Analysis of ovarian reserve indices, namely number of 
antral foliculs, number of antral follicles, AMG, and inhibin 
B levels in all examined patients with ovarian endometrio-
mas were significantly lower than those of the control group 
before the start of treatment: in the ovarian endometrial 
group  group 1.26 times (p <0.01), inhibin B – 1.5 times (p 
<0.01), the number of antral follicles – 1.2 times (p <0.01), 
due to the development  dystrophic changes of the follicular 
apparatus due to prolonged compression, hypoxia, fibrosis 
in the  ovaries (fig 2).        

The results of the study of indicators of ovarian reserve 
in the examined patients of reproductive age with ovarian 
endometriomas before and after treatment are presented 
in Table I.

DISCUSSION 
At the end of treatment, no significant difference was ob-
served between group I and group II indicators, but group 
III showed significantly better AMH levels, a greater num-
ber of antral foliculs antral follicles, and Inhibin-B levels 
due to preoperative use of gonadotropin-rilon agonists,  
which reduce the blood supply to the cyst capsule, reduce 
the proliferative activity of the endometriosis, reduce the 
intensity and duration of coagulation hemostasis of the 
wound surface of the cyst bed. 

The menstrual cycle in all women receiving gonadotro-
pin-releasing hormone agonists occurred 3-4 months after 
the last injection.

Patients who planned pregnancy were advised to have an 
active sexual life before menstruation was restored.  In 23 
(46.9%) of 49 patients who had reproductive plans, preg-
nancy occurred without first menstruation after a course 
of gonadotropin-releasing hormone agonists, 12 (24.5%) 
women became pregnant during the first three menstrual 
cycles.  Extracorporeal fertilization was recommended 
for women who did not have pregnancy within 6 months 
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of surgery.  For two years in women who did not plan 
pregnancy, recurrence of endometriosis was not observed.

CONCLUSIONS
1.  Persistence of endometrium in the ovaries of women of 

reproductive age leads to a decrease in ovarian reserve.
2.  The use of combined treatment of patients with ovarian en-

dometriosis contributes to the normalization of hormonal 
function of the hypothalamic-pituitary-ovarian system.

3.  Post-operative administration of gonadotropin-releasing 
hormone agonists does not affect ovarian reserve indices 
in women with endometriomas, whereas pre-operative 
use in combination with postoperative surgery contrib-
utes to the reduction of ovarian reserve damage after 
surgical treatment.

4.  The combination of laparoscopic treatment with go-
nadotropin-releasing hormone agonists in patients with 
endometriosis with infertility allowed to restore repro-
ductive function in 71.4% of women, which indicates the 
effectiveness of the treatment method used.  In addition, 
it helps to achieve lasting remission and addresses the 
socio-social problems of women’s health and maternity.
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