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Abstract 

Background: The relevance of endometrioid ovarian cysts is due to their significant prevalence, progressive course with 

frequent recurrences and pain syndrome, development of adhesive process, infertility, deterioration of patients' quality of life, 

which encourages the search for new ways of correction in patients of this cohort. 

The aim of the study was to investigate the effectiveness of using a combined preparation containing streptokinase and 

streptodornase as booster therapy for the prevention and reduction of the frequency of complications in the postoperative 

period in women with endometrioid ovarian cysts. 

Methods: 39 women with ovarian endometriomas who underwent laparoscopic cystectomy were examined; they were divided 

into 2 groups: comparison group – 18 patients who received standard therapy in the postoperative period and study group – 21 

patients who received standard treatment after surgery and additionally a combined preparation containing streptokinase and 

streptodornase rectally for 18 days; the control group included 105 conditionally healthy women. 

The levels of SDH in blood serum, functioning of the LPO-AOD system, state of endogenous intoxication, phagocytic activity 

of neutrophils and monocytes, concentration of pro- and anti-inflammatory cytokines were determined; anxiety level was 

studied using the hospital HADS anxiety scale, depression – using the HADS depression scale, quality of life – using the 

CQLS questionnaire. 

Results: It was established that the clinical picture in patients with endometrioid ovarian cysts is characterized by the presence 

of pain syndrome, sleep disturbance, weakness, fatigue, dyspareunia, deterioration of mental health and quality of life. 

Decreased activity of SDH, activation of LPO, increase in endotoxemia, decrease in phagocytic activity of neutrophils and 

monocytes, increase in cytokine levels with predominance of pro-inflammatory ones were revealed. The obtained results 

indicate that the use of a combined preparation with streptokinase and streptodornase in patients after endometrioma removal 

has significant advantages not only in the management of the postoperative period, but also in the prevention of mental health 

disorders, improvement of patients' quality of life, unlike standard treatment. 

Conclusion: Additional use in comprehensive postoperative therapy of a combined preparation containing streptokinase and 

streptodornase allows patients already after 1 month to normalize the levels of SDH, TBA-AP, medium molecules, phagocytic 

activity of neutrophils and monocytes, reduce the level of cytokines, which positively affected the clinical and indicators of 

mental health and quality of life. 
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Introduction 

In recent years, researchers' attention has been focused on 

the problem of endometriosis as the most common 

pathology [19, 20, 36]. Endometriosis is the cause of 50% of 

infertility and 60% of pelvic pain in women of reproductive 

age [2, 4, 42, 43]. 

The ovaries are one of the common localizations of 

endometriosis, since ovarian endometriomas account for 

35% of all benign ovarian cysts and occur in 17–44% of 

women with endometriosis, of which in one third of cases 

they are bilateral [29, 30]. Endometrioid cysts contain high 

concentrations of biologically active substances, free iron, 

proteolytic enzymes, which can cause the development of 

fibrotic changes, metaplasia of the ovarian cortex and the 

development of adhesive process [22, 29]. 

The relevance of endometriosis is determined by the 

significant prevalence of this pathology, the progressive 

course of the disease, its severity, impairment of the 

function of the genital organs due to the adhesive process, 

the risk of developing oncopathology, which significantly 

affects not only the patient's quality of life, but also social 

contacts and work [33, 47, 49]. 

Usually, the clinical manifestations of endometrioid ovarian 

cysts are patients' complaints of chronic pain, 

dysmenorrhea, menstrual cycle disorders, decreased quality 

of life [5, 30, 32, 34]. However, despite certain successes and the 

introduction of new technologies into gynecological 

practice, the issues regarding treatment tactics and 

rehabilitation of patients with endometrioid ovarian cysts 

have not been finally resolved [12, 31, 45, 46]. 



 

57 
 

Currently, surgical treatment is one of the leading methods 

for this pathology, since drug therapy is usually effective 

only temporarily, and complete removal of endometriotic 

tissues increases the chances of avoiding recurrence and 

obtaining better observation [5, 40]. 

At the same time, after organ-preserving interventions and 

removal of ovarian endometriomas, in most cases, the 

formation of fibrotic adhesions is observed in women of 

reproductive age. Fibrotic adhesions often form in response 

to chronic irritation of the peritoneal surface by 

endometrioid implants and their secretion products [38, 44]. A 

possible consequence of peri- or intratubal adhesions is 

infertility, ectopic pregnancy, chronic pelvic pain [24, 40]. The 

connection between adhesions and pain is well illustrated by 

relief and reduction of pain after adhesiolysis in 60-90% of 

cases [35]. 

The choice of the volume of surgical intervention and 

management of the postoperative period in patients with 

endometriomas depends on many factors and, first of all, on 

the woman's age, clinical manifestations, cyst size, presence 

of anatomical changes, cyst rupture, etc [37, 39]. 

The presence of a large volume of blood loss, especially 

during urgent operations, increases the risk of developing 

purulent-septic complications, in connection with which 

questions arise regarding the choice of the method of 

surgical intervention and tactics of managing the 

postoperative period in this cohort of women. Undoubtedly, 

women of reproductive age with ovarian cysts require 

precise surgical treatment using organ-preserving methods 

with maximally radical removal of lesions while preserving 

the functionality of the organ. 

Taking into account the above, it is important to use 

minimally invasive surgical methods such as laparoscopy, 

prevention of postoperative complications, including the 

possible development of adhesive process in the small 

pelvis, since this requires significant efforts of a high 

percentage of endometriosis recurrences in the future [1, 21, 

26]. 

Reparative processes in tissues after surgical intervention 

are possible under conditions of optimal blood circulation 

and absence of inflammatory purulent process. Along with 

methods of emergency and planned surgical intervention, 

many authors propose schemes of accompanying therapy in 

the postoperative period [25, 27]. At the same time, effective 

ways of correcting possible complications of the 

postoperative period in women after removal of 

endometrioid ovarian cysts have not been finally determined 

to date. 

A significant place, in our opinion, in the series of new 

methods of treatment and rehabilitation should belong to 

enzyme therapy, which provides therapeutic effects directly 

in the focus of inflammation, allows reducing the doses of 

antibacterial drugs and medications, reducing the frequency 

of development of systemic side reactions and allergization 

of the body, positively influencing the prevention of 

adhesive complications and regeneration [9]. 

Today, proteolytic enzymes deserve the most attention, 

since constituting the proteolysis system, they play a 

significant role in such important biological processes as 

protein metabolism, blood clotting, fibrinolysis, immune 

reactions, regulation of arterial pressure, processes of 

differentiation and metabolism of connective tissue, etc [6, 

15]. 

When using preparations in the postoperative period in 

women, one should proceed not only from the requirement 

to ensure the necessary antimicrobial action, but also to 

ensure rapid delivery and increase their concentration in the 

focus of inflammation, in addition, without affecting the 

pharmacokinetic properties, thereby reducing the risk of 

developing purulent-septic and adhesive complications and 

accelerating recovery [8]. 

In this regard, our attention was drawn to a combined 

preparation containing streptokinase (SK) and 

streptodornase (SD). The combined preparation containing 

SK + SD belongs to the few universal enzyme preparations 

that have a wide spectrum of action and can confidently be 

prescribed first at the beginning of treatment in the 

postoperative period in combination with antibacterial 

preparations [13, 14]. 

Rectal suppositories of the combined preparation contain 

15000 IU of streptokinase and 1250 IU of streptodornase. 

The mechanism of action of the combined preparation with 

SK+SD is based on the combination of active components 

that possess pronounced thrombolytic and fibrinolytic 

effects, promote the elimination of sludge syndrome, 

improve microcirculation and reduce edema in the focus of 

lesion due to the increase in macrophage concentration, 

increase the access of antibacterial preparations to the 

source of inflammation [10, 23]. 

Streptokinase as a basic medicinal agent is successfully used 

in surgical and therapeutic practice for the treatment of 

thromboses of various localizations, since it is an activator 

of the proenzyme plasminogen, which is converted into 

plasmin and dissolves blood clots. When using the 

preparation in the form of rectal suppositories, no systemic 

thrombolytic action is observed, as a result of which the risk 

of developing bleeding of any localization is minimal. 

Streptodornase is an enzyme – endonuclease that destroys 

DNA due to its deep depolymerization. It breaks 

intermolecular bonds of nucleoproteins of dead cells and 

purulent masses, facilitates resorption of cells and 

oligoproteins, as a result of which they completely dissolve, 

but does not affect healthy cells and their physiological 

properties and thereby prevents the development of 

adhesions. 

Streptodornase improves the access of other therapeutic 

preparations such as antibiotics or anti-inflammatory agents 

to the focus of inflammation and thereby reduces 

infiltration, edema and clinical manifestations of 

inflammation, and in combination with streptokinase 

promotes the elimination of purulent formations, 

normalization of microcirculation, increase in phagocytosis 

efficiency. At the same time, the influence of proteolytic 

enzymes on the clinical efficacy of various antibacterial 

preparations is associated not only with the transport of 

antibiotics, improvement of blood circulation and 

microcirculation in the site of inflammation, but also with 

the increase in antibiotic permeability inside 

microorganisms. 

The components of the combined preparation containing 

streptokinase and streptodornase primarily do not pass 

through the hepatic blood flow, but are maximally 

concentrated in the focus of inflammation, as a result of 

which their systemic action and the possibility of 

developing side effects decrease [11]. 

The main mechanisms of integral clinical potentiation of the 

action of the combined preparation containing SK+SD, 
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which possess pronounced thrombolytic and fibrinolytic 

properties, are booster effects [13, 28]. The combined 

preparation containing SK+SD improves the conditions of 

transportation of etiotropic preparations, improves their 

absorption, increases the access of antibacterial preparations 

to the source of inflammation, improves blood 

microcirculation, promotes the elimination of sludge 

syndrome and reduces edema in the focus of lesion due to 

chemotaxis of macrophages and other immunocompetent 

cells, increases necrolisis and cleavage of detritus thereby 

enhancing the effect of sanitation and cleaning of the 

membrane of both the host cell and the pathogen, increases 

membrane permeability. In addition, the preparation reduces 

acidity in the source of inflammation, which improves the 

conditions of antibiotic action and changes the properties of 

microbial biofilms in the presence of proteolytic enzymes. 

The aim of the study was to investigate the effectiveness of 

using a combined preparation containing SK+SD as booster 

therapy for the prevention and reduction of the frequency of 

complications in the postoperative period in women with 

endometrioid ovarian cysts. 
 

Methods 

To achieve the set goal, 39 women aged 24-39 years with 

ovarian endometriomas who underwent surgical 

intervention by standardized laparoscopic access with 

cystectomy were examined in dynamics, including 79.5% of 

women – in planned order, 20.5% – for emergency 

indications due to cyst rupture. All patients underwent 

organ-preserving volume of surgical intervention. 

The patients were divided into 2 groups: the comparison 

group included 18 patients after endometrioma cystectomy 

who received standard therapy according to existing 

protocols in the postoperative period; the study group 

included 21 women who in the postoperative period along 

with standard therapy received a combined preparation 

containing SK+SD rectally 1 suppository 3 times a day for 3 

days followed by administration of 1 suppository 2 times a 

day for 3 days and 1 suppository 1 time a day up to 18 days. 

The control group included 105 conditionally healthy 

women of the same age group, of which 24 formed the 

control group for biochemical studies. 

Somatic status and reproductive system in the study groups 

were evaluated based on anamnestic and clinical data. 

Almost all patients had complaints of pain in the lower 

abdomen, dysmenorrhea, dyspareunia, sexual disorders and 

infertility. All patients were examined according to the 

standards approved by the orders of the Ministry of Health 

of Ukraine, which included general clinical, biochemical, 

instrumental, ultrasound and bacteriological research 

methods. All patients underwent laparoscopy, and the 

volume of surgical intervention depended on the general 

condition and the amount of blood loss. 

Laboratory and biochemical studies included determination 

of general clinical examination indicators, coagulogram. 

The level of lymphocyte succinate dehydrogenase (SDH), 

the state of the lipid peroxidation system (LPO) was studied 

by the amount of thiobarbituric acid active products (TBA-

AP) in blood serum [41] and total antioxidant activity (AOA) 

of blood plasma, which was determined by the method of 

E.B. Spektor et al [16]. The state of endogenous intoxication 

of the body was determined by the level of medium 

molecules at wavelength 254 nm (MM1) and 280 nm 

(MM2) according to the method of N.I. Gabrielian, V.I. 

Lipatova [7]. Phagocytic activity of peripheral blood 

neutrophils and monocytes was determined by the cup 

method [3, 17]. At the 30th and 120th minutes, the percentage 

of phagocytic cells was counted; the number of absorbed 

and digested staphylococci per 1 phagocytic cell, which 

allowed calculations and determination of the absorptive 

and digestive capacity of neutrophils and monocytes. 

In the dynamics of treatment, the concentration of pro- and 

anti-inflammatory cytokines (IL-1 (β), IL-4 IL-8, IL-10, 

TNF-α, TGFβ) in blood serum was determined by enzyme-

linked immunosorbent assay. 

Patients were surveyed regarding the effectiveness of 

treatment and evaluation by doctors of effectiveness 

depending on the treatment conducted. 

The level of anxiety was determined using the hospital 

HADS anxiety scale, depression – using the HADS 

depression scale, quality of life was evaluated using the 

standard CQLS questionnaire [18, 50]. Psychometric study of 

the level of asthenia was studied using the “Subjective 

Assessment of Asthenia” scale (Multidimensional Fatigue 

Inventory, MFI-20 [48]. 

Examination of patients was conducted before, after 1 and 

after 3 months after surgical treatment. The effectiveness of 

postoperative treatment of patients and the use of the 

combined preparation with SK+SD was evaluated by the 

presence of complaints, self-assessment of well-being, 

dynamics of clinical manifestations and severity of pain 

syndrome. 

The obtained results were processed statistically using 

standard computer programs with the use of paired Student's 

t-test with calculation of the arithmetic mean (M) and 

standard error of the arithmetic mean (m) or Wilcoxon's 

sign test depending on the normality of the difference 

distribution. The normality of data distribution was checked 

using the Shapiro-Wilk test at a significance level of 0.01. 

When applying all statistical methods, except the Shapiro-

Wilk test, the significance level was taken equal to 0.05 – 

the difference between the data was considered significant 

at p<0.05. To determine structural connections, correlation 

analysis was used with determination of pairwise correlation 

coefficients – r. 

  

Results and Discussion 

Women in the study and comparison groups did not differ 

from each other in age parameters, height-weight indicators, 

gynecological and somatic status, which allowed them to be 

combined for statistical analysis. The average duration of 

the disease with endometrioid ovarian cyst was 2.5 years. 

Upon hospitalization, the main complaints were constant 

aching pain in the lower abdomen with irradiation to the 

rectum, sleep disturbance, weakness, increased fatigue, 

dyspareunia, with violation of endometrioma integrity – 

changes in hemodynamics and symptoms of acute abdomen 

(Fig. 1). 
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Fig 1: Dynamics of clinical manifestations depending on the treatment method in patients after 1 month after removal of endometrioid 

ovarian cyst 

 

As seen from Fig.1, after 1 month after surgical intervention 

and the start of treatment, the condition of patients in both 

groups improved, but a certain number of clinical symptoms 

remained. In patients who additionally to standard 

postoperative therapy used a combined preparation with 

SK+SD, pathological symptoms were observed less 

frequently compared to the group with standard 

management: 2.7 times - pain syndrome (14.3% vs 38.9% 

respectively), 2.3 times – sleep disturbance and dyspareunia 

(19.0% vs 44.4% and 9.5% vs 22.2% respectively), 2.1 and 

1.6 times - weakness and fatigue (28.6% vs 61.1% and 

23.8% vs 38.9% respectively). The obtained results indicate 

a significant positive influence of the combined preparation 

containing SK+SD in comprehensive therapy on the course 

of the postoperative period in patients after endometrioma 

removal compared to standard treatment. 

The results of patient surveys regarding the effectiveness of 

therapy in the postoperative period and evaluation by 

doctors of its effectiveness depending on the treatment 

conducted deserve attention (Table 1). As seen from Table 

1, after 1 month after surgical intervention for 

endometrioma of the ovary in all groups of patients, positive 

treatment effectiveness was noted. 

 
Table 1: Evaluation of effectiveness depending on the treatment method in patients after 1 month after removal of endometrioid ovarian cyst 

 

Indicators, units of 

measurement 

By patients  By doctors 

after standard 

treatment 

after treatment with 

inclusion of SK+SD 

after standard 

treatment 

after treatment with 

inclusion of SK+SD 

No changes, % 11.1 0 5.6 0 

Satisfactory, % 55.6 33.3 61.1 28.6 

Good, % 27.8 57.1 33.3 52.4 

Excellent, % 5.6 9.5 0 19.0 

Conditional average value 1.28±0.12 1.76±0.11▲ 1.28±0.11 1.90±0.10▲ 

Note: ▲- significant difference (P<0.05) after treatment between corresponding indicators of groups. 

 

Features of evaluation by patients depending on the choice 

of postoperative management of patients were noted. Thus, 

after 3 months after surgery and from the start of treatment 

in the group that received standard treatment, the evaluation 

satisfactory prevailed, which is confirmed by the conditional 

average value. In the group that received the combined 

preparation with SK+SD for 3 weeks, the evaluation good 

prevailed, and the conditional average value of the 

evaluation was statistically higher than in the group with 

standard treatment. 

The evaluation of therapy effectiveness by doctors aroused 

interest. Comparison of the results of evaluation of 

postoperative treatment effectiveness by patients and 

doctors on average showed approximately the same results 

(Table 1). And by doctors, the treatment effectiveness in the 

group that received the combined preparation with SK+SD 

was evaluated statistically significantly higher than in the 

group with standard therapy. 

To objectivize the evaluation of the effectiveness of 

postoperative treatment of women after cystectomy by 

doctors and patients, we analyzed the results of paired 

correlation between evaluation by doctors and patients after 

3 months after surgical intervention and from the start of 

therapy. The strength of paired correlation of conditional 

average values (+0.67) was statistically significantly high, 

which indicates the same, in most cases, evaluation of 

treatment effectiveness by doctors and patients. At the same 

time, the absence of one hundred percent coincidence 

speaks of different views of treatment effectiveness by 

patients and doctors. 

To establish pathogenetic changes in patients with 

endometrioid ovarian cysts, determination of SDH, lipid 

peroxidation-antioxidant defense system (LPO-AOD), and 

medium molecules was conducted (Table 2). 

As seen from Table 2, in patients with endometriomas 

before surgical intervention, compared to healthy ones, the 

activity of the energy metabolism indicator – SDH was 

statistically significantly lower. Suppression of SDH activity 

in patients with endometrioid ovarian cysts indicates 

exhaustion of compensatory possibilities of energy 
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metabolism of lymphocytes, development of hypoxic states 

in immunocompetent cells – lymphocytes. 

The study of the activity of the lipid peroxidation-

antioxidant system in patients with endometriomas before 

cystectomy, compared to healthy ones (Table 2), showed 

that they had 1.33 times increased amount of TBA-AP and 

significantly increased total AOA (51.0±0.59% vs 

46.9±0.79% respectively), but at the same time there is a 

significant 18% decrease in the coefficient of antioxidant 

defense, which indicates exhaustion of the antioxidant 

defense system. 

Activation of LPO, changes in energy metabolism of cells 

lead to changes in metabolism of both individual cells and 

the body as a whole. The consequence of this is increased 

activity of endogenous intoxication processes, which is 

determined by the concentration of MM. As seen from 

Table 2, in patients with endometriomas before surgical 

intervention, the level of medium molecules is statistically 

significantly higher than in healthy ones, which indicates an 

increased level of endotoxication and disturbance of 

metabolism of the whole body in this cohort of patients. 

 
Table 2: Dynamics of SDH, LPO-AOD system, level of medium molecules in blood serum depending on the treatment method in patients 

after 1 month after removal of endometrioid ovarian cyst 
 

Indicators, units of 

measurement 
Healthy 

Patients with endometrioid ovarian cysts  

before surgery 
in postoperative period 

with standard treatment with inclusion of SK+SD 

SDH, % 24.56±0.23 22.75±0.27* 23.14±0.33 24.17±0.29●▲ 

TBA-AP, nmol/l 5.34±0.15 7.08±0.14* 6.35±0.15*● 5.67±0.19●▲ 

Total AOA,% 46.9±0.79 51.0±0.59* 49.1±1.01 47.9±0.95● 

AOD coefficient 8.71±0.39 7.18±0.17* 7.73±0.25* 8.45±0.21●▲ 

MM level, 254 nm, cu 0.327±0.007 0.396±0.012* 0.365±0.012* 0.338±0.010● 

MM level, 280 nm, cu 0.134±0.006 0.198±0.007* 0.173±0.008*● 0.145±0.009●▲ 

Notes: * – significant difference (P<0.05) compared to corresponding indicators with the group of healthy; ● – significant difference 

(P<0.05) between indicators before and after treatment; ▲ – significant difference (P<0.05) compared to indicators with the group after 

standard treatment. 

 

In the postoperative period in patients of both groups, 

positive changes in biochemical indicators were noted. 

However, as seen from Table 2, standard management of 

patients in the postoperative period does not allow complete 

normalization of the functioning of the LPO-AOD system 

and the level of endotoxemia relative to data in healthy 

individuals. In patients who used the combined preparation 

with SK+SD, there was a significant increase in the content 

of SDH and AOD coefficient and their approximation to 

values in healthy ones and simultaneous decrease in TBA-

AP and total AOA and MM level (Table 2). 

Thus, the results obtained during the study confirm the 

positive influence of using in therapy of patients after 

cystectomy the combined preparation with SK+SD on 

restoration of normal functioning of the LPO-AOD system 

and reduction of endotoxemia. 

It is known that one of the main links in the pathogenesis of 

endometriosis in the development of inflammation is 

changes in the immune system. We studied phagocytosis of 

neutrophils and monocytes and cytokine levels in patients 

with endometrioid ovarian cysts in the dynamics of 

treatment. Table 3 provides the results of analysis at 120 

min. of the number of bacteria absorbed by neutrophils 

(NAN120), monocytes (NAM120); number of destroyed 

bacteria by neutrophils (NDN120), monocytes (NDM120); 

neutrophil bactericidal index (NBI120), monocyte 

bactericidal index (MBI120). 

 
Table 3: Dynamics of phagocytosis of neutrophils and monocytes depending on the treatment method in patients after 1 month after removal 

of endometrioid ovarian cyst 
 

Indicators, units of 

measurement 
Healthy 

Patients with endometrioid ovarian cysts  

before surgery 
in postoperative period 

with standard treatment with inclusion of SK+SD 

NAN120 926±22.3 688±18.8* 824±19.7*● 895±21.0●▲ 

NDN120 758±17.8 487±15.4* 603±19.7*● 709±20.4●▲ 

NBI120 81.8±2.18 70.7±2.87* 73.1±3.3* 79.2±0.31● 

NAM120 627±17.6 485±15.9* 534±17.6* 598±19.4● 

NDM120 450±14.1 307±12.9* 357±13.5*● 421±13.8●▲ 

MBI120 71.7±2.07 63.2±1.96* 66.8±2.42 70.2±2.23● 

Notes: * – significant difference (P<0.05) compared to corresponding indicators with the group of healthy; ● – significant difference 

(P<0.05) between indicators before and after treatment; ▲ – significant difference (P<0.05) compared to indicators with the group after 

standard treatment. 

 

As seen from Table 3, in patients with endometrioid ovarian 

cysts before surgical intervention, a decrease in NAN120, 

NDN120, NBI120 is noted, which indicates lower 

phagocytic activity of neutrophils and tension in the 

neutrophil phagocytic system. In the dynamics of treatment, 

against the background of improvement in the clinical 

picture, there is a statistically significant increase in the 

capabilities of the neutrophil phagocytic system. This 

increase occurs especially in the group of patients in the 

group that received SK-SD. In the latter group, this occurred 

against the background of improvement in the clinical 

picture, decrease in MDA activity, increase in AOD 

coefficient, and significant reduction in endotoxemia. 

The results of determining the phagocytic activity of 

monocytes (Table 3) revealed similar changes as in 

neutrophils, but less pronounced. 
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The results of the study of cytokine levels synthesized by 

macro- and microphagocytic cells in patients with 

endometriomas are presented in Table 4. The data presented 

in Table 4 indicate that among patients with endometriomas 

before surgery, the level of cytokines was higher than in 

healthy ones. The level of IL-1 (β), pg/ml in patients was 2 

times higher, IL-4 - 1.87 times, IL-8 - 2.5 times; IL-10 - 1.5 

times; TNF-α - 3.5 times; TGFβ – 1.7 times. After 1 month 

after surgical intervention and from the start of treatment, 

the level of cytokines decreased both in the study group and 

in the comparison group. But in the group that received 

SK+SD, the level of cytokines was lower than in the group 

with standard therapy, and approached the results obtained 

in healthy ones. This speaks of the positive influence of 

using SK+SD in comprehensive therapy of patients after 

endometrioma removal on normalization of the level of 

serum cytokines studied. 

 
Table 4: Dynamics of serum cytokines depending on the treatment method in patients after 1 month after removal of endometrioid ovarian 

cyst 
 

Indicators, units of measurement Healthy 

Patients with endometrioid ovarian cysts  

before surgery 
in postoperative period 

with standard treatment with inclusion of SK+SD 

IL-1 (β), pg/ml 33.4 ± 1.96 68.4±2.51* 55.7 ± 2.73*● 41.1±2.23●▲ 

IL-4, pg/ml 19.4 ± 1.47 36.3±1.91* 28.4 ± 1.99*● 22.7 ± 1.84● 

IL-8, pg/m 27.1 ± 2.2 67.8± 2.9* 55.2 ± 3.4*● 35.8±3.3*●▲ 

IL-10, pg/ml 19.4 ± 1.4 29.4 ± 1.8* 27.8 ± 2.4 22.8 ± 1.8● 

TNF-α, pg/ml 4.4± 0.3 15.6± 0.8* 10.5± 0.9* 6.2± 0.6●▲ 

TGFβ, pg/ml 32.4±1.5 54.1± 2.3* 47.8± 2.6* 37.2± 1.7●▲ 

Notes: * – significant difference (P<0.05) compared to corresponding indicators with the group of healthy; ● – significant difference 

(P<0.05) between indicators before and after treatment; ▲ – significant difference (P<0.05) compared to indicators with the group after 

standard treatment. 

 

Interest was aroused by the ratio between pro-inflammatory: 

IL-1 (β), IL-8, TNF-α and anti-inflammatory cytokines: IL-

4, IL-10, TGFβ. As seen from Table 4, the level of pro-

inflammatory cytokines increased in patients significantly 

more than anti-inflammatory ones. To have the opportunity 

to integrally evaluate the ratio of pro- and anti-inflammatory 

cytokines, we recalculated the values of cytokine 

concentrations in percentages relative to the results obtained 

in healthy women. This allowed determining the integral 

excess of the level of pro- and anti-inflammatory cytokines, 

as well as their ratio. It was established that before treatment 

in patients with endometrioid ovarian cysts, the level of pro-

inflammatory cytokines increased to 270% from the values 

that were in healthy ones. At the same time, the level of 

anti-inflammatory cytokines was on average only 169%. 

And therefore their ratio was 1.59. Thus, in patients with 

endometrioid ovarian cysts, there was a predominance of 

pro-inflammatory cytokines over anti-inflammatory ones, 

which led to the development of inflammatory process. 

After standard treatment of women in the postoperative 

period, the ratio of pro- and anti-inflammatory cytokines 

was 1.39, while in the group that received SK+SD 1.13. 

That is, after a month after surgery in patients after removal 

of endometrioid ovarian cyst, there was a decrease in 

cytokines, moreover more significant in pro-inflammatory 

cytokines, which contributed to the reduction of 

inflammation. It should be noted that the ratio of cytokines 

remains significantly greater than in healthy women. 

At the same time, the ratio of pro- and anti-inflammatory 

cytokines in the group of women who received SK+SD 

(1.13) the level of pro-inflammatory cytokines was lower, 

which led to a more significant decrease in the level of pro-

inflammatory cytokines and approximation of their level to 

the results obtained in healthy women. This allows asserting 

that the use of SK+SD in comprehensive therapy of women 

after surgery allows normalizing cytokine exchange within 1 

month, which leads to the elimination of inflammation. 

During the study, we paid attention to determining the 

features of the mental state of patients with endometrioid 

ovarian cysts, their results are given in Table 5. As seen 

from Table 5, in patients of this cohort before surgical 

intervention, the levels of anxiety, depression and asthenia 

were higher than in the control group. 

 
Table 5: Dynamics of mental health indicators and quality of life depending on the treatment method in patients after 3 months after 

removal of endometrioid ovarian cyst, points (M±m) 
 

Indicators, units of measurement Healthy 

Patients with endometrioid ovarian cysts  

before surgery 
in postoperative period 

with standard treatment with inclusion of SK+SD 

HADS anxiety 3.9±0.4 9.8±0.8* 8.7±0.9* 5.0±0.6▲ 

HADS, depression 3.5±0.4 8.7±0.7* 6.5±0.8* 3.9±0.4▲ 

Integral assessment of asthenia by MFI-20 24.5±1.6 47.6±2.8* 37.9±3.1 26.3±2.4▲ 

Integrative indicator of quality of life by 

O.S. Chaban 
71.4±2.3 57.6±2.4* 63.0±2.5* 69.6±2.4● 

Notes: * - significant difference (P<0.05) compared to corresponding indicators with the group of healthy; ● – significant difference 

(P<0.05) between indicators before and after treatment; ▲ – significant difference (P<0.05) compared to indicators with the group after 

standard treatment. 

 

Anxiety, depression in patients with endometrioid ovarian 

cysts before surgery on average had subclinical 

manifestations, there was an increase in emotional 

excitability, as a result of which negative experiences arose, 

such as anxiety, tension, irritability, confusion. This 

probably led to deterioration of patients' quality of life. The 



 

62 
 

integral assessment of asthenia by MFI-20 before treatment 

was of medium degree. 

In the group of patients with endometrioid ovarian cysts 

after surgical intervention and standard treatment after 3 

months, the level of anxiety, depression and asthenia 

decreased compared to data before treatment, which is 

probably explained by the general improvement in health 

status. The level of anxiety remained subclinical, the level 

of depression on average was within normal limits, and the 

integral assessment of asthenia corresponded to a moderate 

level. This speaks of improvement in the psychological 

assessment of patients after standard treatment due to the 

general improvement in their health status, however, there 

was no complete normalization of their psychological status 

indicators. 

After 3 months after surgery and from the start of the study 

in patients who received additionally to standard treatment 

SK+SD, a statistically significantly lower level of anxiety, 

depression and asthenia was noted compared both to data 

before treatment and the group that used standard therapy. 

The results obtained in the study group corresponded to 

normal values and actually approached the values in the 

control group. This indicates that significant improvement 

in the clinical picture in patients after removal of 

endometrioid cyst and homeostasis against the background 

of additional use of SK+SD plays an important role in 

various physiological functions and has a positive impact on 

their mental state. 

One of the important criteria for evaluating the effectiveness 

of long-term therapy results is the quality of life of patients. 

We determined the indicators of quality of life in patients 

with endometrioid ovarian cysts depending on the treatment 

method using the integrative quality of life indicator CQLS. 

In patients before surgical intervention, the CQLS indicator 

was significantly lower than in the control group and 

indicated a low level of quality of life. 

After 3 months after cystectomy and postoperative 

treatment, the assessment of quality of life in both groups of 

patients increased, but in women who received additionally 

SK+SD, the point assessment was higher than in the 

comparison group and corresponded to the average quality 

indicator, in the group after standard treatment, despite the 

increase, remained at a low level. In the study group, the 

integral indicator had no difference from the results 

obtained in healthy women. 

Thus, the obtained results regarding the quality of life of 

patients indicate that the use of the combined preparation 

with SK+SD has significant advantages not only in the 

management of the postoperative period, but also in the 

prevention of mental health disorders, improvement of 

patients' quality of life, unlike standard treatment. 

Efforts should be intensified regarding timely diagnosis of 

endometrioid ovarian cysts and adequate treatment in 

women of reproductive age. Key directions in this should be 

increasing women's awareness regarding endometrioid 

ovarian cysts, conducting medical-preventive measures for 

early detection of pathology, timely treatment and 

prevention of their development in women of reproductive 

age. 

 

Conclusions 

1. In women with endometrioid ovarian cysts, pain 

syndrome, sleep disturbance, weakness, fatigue, 

dyspareunia, deterioration of mental health and quality 

of life are significantly more often noted. 

2. It was established that in patients with endometrioid 

ovarian cyst, there is a decrease in SDH activity and an 

increase in the amount of TBA-AP, medium molecules, 

decrease in phagocytic activity of neutrophils and 

monocytes, increase in cytokine levels with 

predominance of pro-inflammatory ones. 

3. After removal of endometrioid ovarian cysts in patients, 

there is an increase in SDH, decrease in TBA-AP and 

medium molecules, increase in phagocytic activity of 

neutrophils and monocytes, decrease in cytokine level. 

4. Additional use in comprehensive postoperative therapy 

of the combined preparation SK+SD allows patients 

already after 1 month after cystectomy to normalize the 

levels of SDH, TBA-AP, medium molecules, 

phagocytic activity of neutrophils and monocytes, 

reduce the level of cytokines to indicators obtained in 

healthy individuals. 

5. In the group of women who additionally received the 

combined preparation with SK+SD after three months, 

normalization of the clinical picture, indicators of 

mental health and quality of life occurred. 

6. The conducted study allows recommending the use of 

the combined preparation with SK+SD in the complex 

of postoperative management of women. 
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