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Abstract. Postoperative Ventral Hernias to this day remain one of the main pathologies of 

planned and urgent surgical interventions. The purpose of the study is to study the immune response 

in patients with postoperative ventral hernias who underwent auto and alloplastic hernioplasty 

methods. The study included 40 patients diagnosed with postoperative ventral hernia, including 

25 men (62.25%) and 15 women (37.5%). In men, the average age was 45.6±2.3 years, and in 

women 57.2±3.2 years. Patients are divided into 2 groups. Group I are patients who underwent 

autoplastic methods and group II patients who underwent alloplastic hernioplasty methods. 

The complex of immunological examination included the determination of a subpopulation of 

lymphocytes with CD3, CD4, CD8, CD20 receptors, interleukin 6, interleukin 10 and 

immunoglobulins A, M, G. Immunological examination of blood parameters in patients with 

postoperative ventral hernias revealed the following changes. There is an upward trend in all 

indicators. In group I, the leukocyte level was increased by +0.2±0.01, and in group II, 

the indicators were within the normal range. The level of monocytes in patients who underwent 
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alloplasty increased by +1.5±0.2. There was an increase in the concentration of T and B 

lymphocytes with GD3, CD4, CD8, CD20 receptors on the 7th day after surgery in patients of 

the first group was +1.85±0.3, +1.6±0.4, +1.6±0.1, +1.5±0.2. And in patients of the second group, 

the initial level of indicators was lower and increased by +1.2±0.1, +1.4±0.2, +1.67±0.65, 

+1.03±0.45. The level of IL6 and IL 10 in the postoperative period increased in patients of the first 

group by +1.55±0.2 and +1±0.9, in the second group it was IL 6 +0.9±1.2, IL 10 +0.8±1.2. 

The study shows that the indicators of the humoral cell type tended to increase, which shows 

the result. Conclusions. Patients with postoperative ventral hernias who have undergone autoplastic 

and alloplastic hernioplasty methods in dynamics, the immunological reactivity indicators 

significantly increase on the 7th day, in comparison with the initial blood parameters. Namely, in 

patients who have undergone autoplastic methods of hernioplasty. The use of conventional suture 

materials in autogernioplasty increases the risk of developing an inflammatory process in the early 

and long-term postoperative period, in contrast to the use of polypropylene mesh prostheses.  

 

Аннотация. Послеоперационные вентральные грыжи по сей день остаются одной из 

главных патологий плановых и ургентных хирургических вмешательств. Целью исследования 

является изучение иммунной реакции у пациентов послеоперационными вентральными 

грыжами которым выполнены ауто- и аллопластический методы герниопластики. В 

исследование было включено 40 больных с диагнозом послеоперационная вентральная 

грыжа, из них 25 мужчин (62,25%) и 15 женщин (37,5%). У мужчин средний возраст 

составил 45,6±2,3 лет, а у женщин 57,2±3,2 лет. Пациенты разделены на 2 группы. I группа 

это пациенты которым произведены аутопластические методы и II группа больных, которым 

выполнены аллопластические способы герниопластики. Комплекс иммунологического 

обследования включал определение субпопуляции лимфоцитов с рецепторами CD3, CD4, 

CD8, CD20, интерлейкин 6, интерлейкин 10 и иммуноглобулины A, M, G. При 

иммунологическом исследовании показателей крови у пациентов послеоперационными 

вентральными грыжами выявлены, следующие изменения. По всем показателям идет 

тенденция к повышению. В I группе уровень лейкоцита повышен на +0,2±0,01, а во II группе 

показатели были в пределах нормы. Уровень моноцитов у больных перенесших аллопластику 

увеличился на +1,5±0,2. Имеется увеличения концентрации Т и В лимфоцитов с рецепторами 

GD3, CD 4, CD8, CD20 на 7-е сутки после операции у пациентов первой группы составило 

+1,85±0,3, +1,6±0,4, +1,6± 0,1, +1,5±0,2. А у больных второй группы первоначальный уровень 

показателей был ниже и увеличились на +1,2±0,1, +1,4±0,2, +1,67±0,65, +1,03±0,45. Уровень 

ИЛ6 и ИЛ 10 в послеоперационном периоде увеличился у пациентов первой группы на 

+1,55±0,2 и +1±0,9, во второй группе составило ИЛ 6+0,9±1,2, ИЛ 10 +0,8±1,2. При 

исследовании видно, что показатели клетки гуморального типа имели тенденции к 

повышению, что показывает результат. Пациенты послеоперационными вентральными 

грыжами перенесшие аутопластические и аллопластические способы герниопластики в 

динамике показатели иммунологической реактивности достоверно увеличиваются на 7-е 

сутки, в сравнении с исходными показателями крови. А именно у пациентов, перенесших 

аутопластические способы герниопластики. Использование обычных шовных материалов 

при аутогерниопластики увеличивают риск развития воспалительного процесса в раннем и 

отдаленном послеоперационном периоде, в отличие от использования полипропиленовых 

сетчатых протезов.  
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Introduction 

Postoperative Ventral Hernias (POVH) to this day remain one of the main pathologies of 

elective and urgent surgical interventions. According to statistics in the United States, the daily 

material costs for the treatment of hernias are 3 billion dollars [1]. Despite the development of new 

technologies in the field of herniplasty, including the traditional tension-free and laparoscopic 

methods of surgical treatment popular in recent years, the problem of the development of hernia 

recurrence and wound infection is still relevant in abdominal surgery. After surgery by laparotomic 

access, there is a risk of hernia [2, 3]. 

With planned or urgent laparotomy, POVH can develop in 25% of cases, and when patients 

have risk factors such as diabetes mellitus, obesity, chronic obstructive pulmonary disease, 

connective tissue metabolic disorders, etc., the risk reaches 50% of the case [4–6]. 

According to the literature, patients suffering from POVH for a long time can lead to 

degenerative changes in the musculoskeletal system, chronic cardiovascular and pulmonary 

insufficiency, which in turn in specific cases can lead to patient disability [7–9]. 

Some authors believe that new methods of surgical treatment in the field of herniology made 

it possible to expand the indications for surgical intervention and improve the immediate results of 

treatment and reduce the frequency of disease relapses but led to an increase in the frequency of 

specific wound complications, which significantly reduced the indicators of the quality of life of 

patients in the long term [10–13]. 

Basically, patients of working age suffer from POVH, which from the economic point of view 

affects the economy of the state. The incidence of postoperative complications in patients operated 

on for POVH in a planned manner reaches 33%, in emergency operations — 54% [14]. 

Complications such as: suppuration of postoperative wounds — 2.2-7.8%, infiltrates — 1.6–

4.1% and seroma — 6.7–50%, but gray can no longer be included in postoperative complications, 

since it variant of the norm, after extensive separation [15, 16]. Mortality in elective surgery is 

reached from 3 to 7%, and in emergency operations from 10% and more [17]. 

Over the past years and accumulated experience, there are sources that the immune system 

plays a role in the development of various diseases. In the development of a pathological process in 

the body, including postoperative complications due to disturbances and changes in the parameters 

of the immune system, such as type 1 T-helpers (Th1) and type 2 T-helpers (Th2). These cells 

determine the form of a specific immune response, mainly by the cellular or humoral pathway [18]. 

The purpose of diagnosing and preventing postoperative complications in patients with 

POVH based on the study of immune parameters in the literature, there are only a few scientific 

works [19]. 

Due to the unsatisfactory results of surgical treatment, the patient's immunological status is 

being actively studied before and after surgery, which is relevant and significant for improving the 

quality of life in the early postoperative period. 

The aim of the study is to study the immune response in patients with incisional ventral 

hernias who underwent auto and alloplastic hernia repair. 
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Materials and research methods 

Immunological studies were studied in 40 patients with POVH: 25 men (62.25%) and 

15 women (37.5%). For men, the average age was 45.6±2.3 years, and for women, 57.2±3.2 years. 

The patients are divided into 2 groups. Group I consists of patients who underwent autoplastic 

methods, which amounted to 20 patients. Group II also consisted of 20 patients who underwent 

alloplastic methods of hernioplasty, using a monofilament polyproline mesh endoprosthesis, non-

absorbable, not stained with a standard weave manufactured by Futura Surgicare PVT LTD 

(Bangalore, India). 

Patients were operated on from December 2020 to April 2021 at the National Surgical Center 

of the Ministry of Health of the Kyrgyz Republic. Studies of immunological parameters were 

carried out on the basis of the immunological laboratory of the Scientific Center of the Ministry of 

Health of the Kyrgyz Republic (executors of the head of the laboratory — M.D. E. V. Dudenko and 

S. Sydykova). 

The complex of immunological examination included the determination of a subpopulation of 

lymphocytes with receptors CD3, CD4, CD8, CD20, interleukin 6, interleukin 10 and 

immunoglobulins A, M, G. 

All patients underwent preoperative preparation in order to exclude postoperative 

complications. Patients who had concomitant diseases were consulted by narrow specialists and 

appropriate treatment was prescribed. Patients underwent antibiotic prophylaxis with Cefazolin 1.0 

intramuscularly 60 minutes before surgery. 

Statistical processing was carried out using the Statistica for Windows 6.0 application 

package. The mean value, standard deviation, mean error have been determined. The indicators are 

checked for the fulfillment of the normal distribution law according to the Student's criteria. 

Differences were considered statistically significant at p≤0.05. 

 

Results and its discussion 

When studying the cellular factors of the immune status, it was found that the indices of type 

1 immunocompetent cells did not differ in the studied groups. In patients who underwent 

autogernioplasty, the percentage of leukocytes and monocytes in the group was 5.4±1.0 and 

5.6±2.5, and lymphocytes were within 28.3±6.1. Immunocompetent type 2 cells before surgery 

were CD3 — 47.2±12.9, CD4 — 26.7±6.1, CD 8 — 30.2±5.5, CD 20 — 12.5±3, 6 (Table 1). 

 

Table 1 

DYNAMICS OF INDICATORS OF IMMUNOCOMPETENT CELLS  

IN BOTH CLINICAL GROUPS IN COMPARISON 
 

Indicators Autoplastic method Alloplastic method 

Before 

operations 

(n = 20) 

7 days 

(n = 20) 

Validity of 

differences 

Before 

operations 

(n = 20)) 

7 days 

(n = 20) 

Validity of 

differences Leukocytes, 10u / l 5,4±1,0 5,2±1,01 р>0,05 4,8±1,1 4,8±0,9 р˂0,05 

Monocytes, % 5,6±2,5 5,6±2,4 р˂0,05 5,5±2,5 7,0±2,3 р>0,05 

Lymphocytes, % 28,3±6,1 30,3±5,8 р>0,05 26,2±4,01 28,2±3,2 р>0,05 

GD3 + ×10у cells / l. 47,2±12,9 49,05±12,6 р>0,05 47,4±10,7 48,6±10,8 р>0,05 

CD4- ×10у cells / l 26,7±6,1 28,3±5,7 р>0,05 26,9±5,9 28,3±5,7 р>0,05 

СО8 + ×10ukl / l 30,2±5,5 31,8±5,6 р>0,05 30,4±4,05 32,07±5,7 р>0,05 

CD20 + ×10у cells / l 12,5±3,6 14,0±3,4 р>0,05 12,07±3,05 13,1±2,6 р>0,05 

 

As can be seen in the table, in the early postoperative period, in patients who underwent 

autoplasty, the leukocyte level decreased by 5.2±1.01, compared to the indicator before surgery, 
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5.4±1.0, and in patients who underwent alloplasty, the leukocyte count was practically unchanged. 

Also, in the dynamics, the level of monocytes before and after the operation did not change in 

patients who underwent autoplasty, in contrast to patients who underwent alloplasty, the indicators 

of monocytes after the operation were increased and amounted to 7.0±2.3. 

The level of lymphocytes was increased in patients who underwent autoplasty after surgery, 

which was 30.3±5.8, which significantly differs from the initial values (p> 0.05). 

As can be seen in the table, in the early postoperative period, in patients who underwent 

autoplasty, the leukocyte level decreased by 5.2±1.01, compared to the indicator before surgery, 

5.4±1.0, and in patients who underwent alloplasty, the leukocyte count was practically unchanged. 

Also, in the dynamics, the level of monocytes before and after the operation did not change in 

patients who underwent autoplasty, in contrast to patients who underwent alloplasty; the indicators 

of monocytes after the operation were increased and amounted to 7.0±2.3. 

The level of lymphocytes was increased in patients who underwent autoplasty after surgery, 

which was 30.3±5.8, which significantly differs from the initial values (p> 0.05). 

In a comparative aspect, as reflected in Table 2, the indices of T lymphocyte subpopulations in 

the group that underwent autoplasty (CD3 — 49.05±12.6, CD4 — 28.3±5.7, CD8 — 31.8±5.6, 

CD20 — 14.05±3.4) and indices of subpopulations of T lymphocytes in the group that underwent 

alloplasty (CD3 — 48.6±10.8, CD4 — 28.3±5.7, CD8 — 32.07±5.7, CD20 — 13.1±2.6). These 

indicators were increased in both groups after surgery, which significantly differs from the initial 

level (p> 0.05). The study of indicators of cytokines and immunoglobulins in auto and alloplasty 

revealed the following changes, which are displayed in the table (Table 2). 

 

Table 2 

INDICATORS OF CYTOKINES AND IMMUNOGLOBULINS AFTER AUTOPLASTIC  

AND ALLOPLASTIC METHODS IN COMPARISON 
 

Indicators Autoplastic method Alloplastic method 

Before 

operations (n 

= 20) 

7 days 

(n = 20) 

Validity of 

differences 

Before 

operations (n 

= 20) 

7 days 

(n = 20) 

Validity of 

differences ИЛ-6, g/ml 7,5±3,6 

 

9,05±3,4 р>0,05 7,2±2,7 8,1±1,5 р>0,05 

ИЛ-10, g/ml 4,7±3,4 5,7±2,5 р>0,05 4,4±2,7 5,2±1,5 р>0,05 

Ig М, g/ml 5,6±2,5 7,2±2,6 р>0,05 3,6±2,7 4,8±1,3 р>0,05 

Ig G, g/ml 10,1±5,5 14,2±3,5 р>0,05 8,1±4,2 9,2±2,5 р>0,05 

Ig А, g/ml 2,4±1,3 2,8±3,3 р>0,05 3,2±1,7 3,8±2,01 р>0,05 

 

In Table 2, it is shown that before the operation, the indicators of cytokines and 

immunoglobulins were within normal values after various methods, but on the 7th day after 

the operation, the levels of indicators increased. Namely, in patients who have undergone 

autoplastic methods of hernioplasty. Significantly different from the initial level (p> 0.05). 

In patients who underwent autoplasty before surgery, the IL-6 level was 7.5±3.6. On the 7th 

day after surgery, IL-6 was 9.05±3.4, which is significantly different (p> 0.05). 

The IgM index in patients who underwent autoplastic methods was 7.2±2.6 after surgery, than 

the initial state 5.6±2.5 (p> 0.05). 

The IgG level in patients who underwent auto and alloplastic methods before surgery was 

10.1±5.5 and 8.1±4.2. And after the operation on the 7th day it was 14.2±3.5 and 9.2±2.5. Patients 

who underwent autoplastic methods in all parameters are 2% higher from the initial level (p> 0.05). 

IgA in both groups before surgery were within the normal range and amounted to 2.4±1.3 and 

3.2±1.7. After the operation on the 7th day, the indicator slightly increased and reached the 

threshold level of 2.8±3.3 and 3.8±2.0. 
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An immunological study of blood parameters in patients with POVH revealed the following 

changes. There is an upward trend in all indicators. In group I, the leukocyte level increased by + 

0.2±0.01, and in group II, the indicators were within the normal range. The level of monocytes in 

patients undergoing alloplasty increased by +1.5±0.2. 

When comparing the level of lymphocytes in both groups, no special differences were found 

and the increase in the indicator was only +2±0.3 and +2±0.81 (p˂0.05). 

As you can see, there is an increase in the concentration of T and B lymphocytes with 

receptors GD3, CD 4, CD8, CD20 on the 7th day after the operation in patients of the first group 

was +1.85±0.3, +1.6±0.4 , +1.6±0.1, +1.5±0.2. And in patients of the second group, the initial level 

of indicators was lower and increased by +1.2±0.1, +1.4±0.2, +1.67±0.65, +1.03±0.45. All these 

indicators are significantly different from each other (p> 0.05). 

The level of IL6 and IL 10 in the postoperative period increased in patients of the first group 

by +1.55±0.2 and +1±0.9, in the second group it was IL 6 +0.9±1.2, IL 10 +0,8±1.2. They differ 

significantly (p> 0.05). 

The study shows that the indicators of cells of the humoral type had a tendency to increase, 

which shows the result. The concentration of IgG in the group who underwent autoplasty compared 

to those in the alloplasty group was higher (+4.1±2.0 g/l versus +1.1±1.7), and in the group after 

(+0.4±2.0, +1.6±0.1), which is significantly different (p> 0.05). 

 

Thus, it was revealed that in patients with POVH who underwent autoplastic and alloplastic 

methods of hernioplasty in the dynamics, the indicators of immunological reactivity significantly 

increased on the 7th day, in comparison with the initial indicators of blood. Namely, in patients who 

underwent autoplastic methods of hernioplasty, in contrast to alloplastic methods of surgery, which 

used polypropylene, mesh prostheses. The use of conventional suture materials for autogernioplasty 

increases the risk of developing an inflammatory process in the early and late postoperative period. 

This study proved that the dynamics of the indices of immunological reactivity and immune 

response to the performed operation is higher in patients who underwent autogernioplasty. And with 

allohernioplasty with the use of polypropylene mesh prostheses, they do not affect the patient's 

health in any way, but only improve the quality of life indicators, which make it possible for its 

widespread use in the field of modern herniology. 
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