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AbstrAct

Introduct ion:  Postoperative ventral hernia (PVH) is a protrusion of the ab-
dominal organs (intestinal loops, omentum, etc.) beyond the abdominal wall 
through a postoperative space or a scar. Prevention and treatment of external 
abdominal hernias is one of the urgent problems of modern surgery. PVH is a 
serious late complication following surgery found in 5%–14% of patients.

Aim:  The aim of the study was to define the most important measures to pre-
vent the occurrence of ventral hernia relapses, as well as to predict the occurrence 
or relapse by determining collagen content.

Mater ia l  and  methods :  The main objective of the study was to formulate 
the main preventive measures of ventral hernia relapses using a method to de-
termine collagen content. Ultrasound examination of the abdominal cavity was 
used as one of the safest and most advanced diagnostic methods for PVH diag-
nostics. During the study, a retrospective analysis of 277 case records was used 
to determine the main causes of ventral hernia relapses and justify the need to 
prevent PVH relapses.

Resu l t s  and  d i scuss ion:  In this study, the authors try to develop a scheme 
for optimal postoperative rehabilitation of the patients to prevent ventral hernia 
relapses, ways to prevent PVH recurrences in the experiment and to determine 
the relationship between the risk of PVH and relapses associated with collagen. 
A comprehensive study consisting of three stages was conducted.

Conc lus ions :  As a result, a conceptual model was developed to improve the 
prevention of PVH and its relapses.
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1. INTRODUCTION

About 80 000 plastic operations for hernia repair are per-
formed annually in Kazakhstan, about 170 000 in Russia, 
more than 500 000 hernia repair operations are performed 
in the USA, which is almost 15% of all general surgical in-
terventions.1–3 Most often, a ventral hernia occurs 1–2 years 
after surgery.4,5 Postoperative ventral hernia (PVH) mainly 
develops as a result of surgical intervention on the abdo-
men: after removal of appendicitis, operations for acute 
intestinal obstruction or peritonitis; cases of the formation 
of postoperative hernia after removal of the gallbladder are 
also common.6–9

Hernias often occur after emergency operations, when 
there is no time to adequately prepare the gastrointestinal 
tract, after a long tamponade or drainage of the abdominal 
cavity, when poor-quality suture materials are used or in 
cases of inflammation and suppuration of the suture.10–12 Pre-
disposing factors include obesity or malnutrition and im-
proper patient behavior during the adaptive, postoperative 
period.13–15 The main objective of the study was to formulate 
the main preventive measures to prevent the occurrence of 
ventral hernia relapses, as well as prediction of occurrences 
or relapses using a method to determine collagen content.

The study objectives included: to establish the most sig-
nificant causes of ventral hernia relapses using a retrospective 
analysis and justify the need for PVH recurrence prevention; 
to develop a scheme of optimal postoperative rehabilitation of 
these patients in order to prevent ventral hernia relapses; to 
develop a methodology for prevention of PVH relapses in the 
experiment; to determine the relationship between the risk of 
PVH and its relapse associated with collagen since it can be 
used as a carrier of biologically active substances.16

2. AIM

The aim of the study was to define the most important mea-
sures to prevent the occurrence of ventral hernia relapses, as 
well as to predict the occurrence or relapse by determining 
collagen content.

3. MATERIAL AND METHODS

A comprehensive study consisting of three stages was con-
ducted. To create a theoretical base and a conceptual frame-
work, relevant literature data indexed in the Medline, Em-
base and elibrary databases (2000–2015) was analyzed at the 
first stage of the study. The data search criteria included the 
following keywords: ‘ventral hernias,’ ‘relapse,’ ‘prophylax-
is,’ ‘treatment.’ At the second stage of the study, a retrospec-
tive analysis of the archived materials of case histories was 
carried out using the target population as an example, i.e. 
individuals 24–84 years old.

Taking into account the data obtained during the previ-
ous two stages, a conceptual model for the improvement of 

PVH and its relapse prevention was created. Regardless of 
the surgical intervention resulted in postoperative hernia, 
its prevention includes several issues: treatment and pre-
vention of wound complications in the early postoperative 
period; administration of fibrinogen and cryoprecipitate 
to accelerate reparative processes in the wound; correct ac-
cess choice and non-traumatic operation; thorough aseptic 
surgery; adequate preparation of the patient before sur-
gery and subsequent rehabilitation; exercise to maintain 
muscles in proper form; measures to lose excess weight; 
balanced diet.17,18

After any intervention on the abdominal cavity, it is also 
necessary to follow the recommendations of the attending 
surgeon, avoid excessive physical activity for 6 months after 
the intervention and, if necessary, wear a bandage for hernia 
prevention.

A retrospective analysis of the results of surgical treat-
ment of PVHs over the period of 2010 – early 2016 was per-
formed at the ‘Author’s Medicine’ clinic. The study presents 
data from 277 case records with various types of hernias, 51 
with a diagnosis of PVH and 226 other types of hernias. 

A significant predominance of women was observed in 
the study group: 40 (78.4%) women and 11 (21.6%) men 
(Table 1).

The age of the patients was from 24 to 84 years. They were 
divided into 3 groups: (1) from 24 to 45 years (11.8%); (2) 
from 46 to 65 years (49.0%); (3) from 66 to 84 years (39.2%). 

The rate of PVH is the highest in the age category from 
46 to 65 years, and is the lowest in the age category from 24 

Table 1. Distribution of PVH patients by gender and age.

 Age 
Gender

Women Men 

24–45 3 3

46–65 20 5

66–84 17 3

Comments: Total number of PVH patients 51 (100%), included 40 
(78.4%) women and 11 (21.6%) men.

Table 2. Number of examinated PVH patients.

Methods of examination N %

Ultrasound examination of the 
abdominal cavity 51 100

Abdominal X-ray examination 3 5.8

ECG 51 100

EGD 9 17.6

Chest X-ray 51 100

Complete blood count, 
microprecipitation test 51 100

Urinalysis 51 100

Blood biochemistry 51 100

Coagulation test 51 100

ELISA for hepatitis and HIV 
markers 51 100

Comments: Total number of PVH patients 51 (100%).
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to 45 years. Laboratory studies included a complete blood 
count, urinalysis and blood biochemistry. These studies 
allow timely detection of metabolic disorders, as well as 
changes in water-electrolyte and protein balance caused by 
PVH. Ultrasound examination of the abdominal cavity is 
one of the safest and most advanced diagnostic methods for 
PVH diagnostics (Table 2).

The patients were hospitalized for a period of 1 to 11 days. 
Mean duration of hospitalization was 5.5 days (Table 3).

All the patients with PVH were divided into 6 age 
groups: (1) from 24 to 33 years; (2) from 34 to 43 years; (3) 
from 44 to 53 years; (4) from 54 to 63 years; (5) from 64 to 73 
years; (6) from 74 to 84 years. 

Table 4 shows that the age group most susceptible to re-
lapses is from 64 to 73 years.

4. RESULTS AND DISCUSSION

Summary of the analysis of the history of PVH patients: 32 pa-
tients (62.7%) had no history of hernias; remaining 19 patients 
(37.3%) had a history of hernias, i.e. there is a predisposition to 
hernias. The less invasive the surgical intervention, the lower 
the risk of PVH. This means that after laparoscopic abdominal 
surgery, 7.8% (4 patients) of patients have PVH and 92.2% (47 
patients) of patients have PVH after laparotomy surgery.

Determination of collagen content was justified at the 
stage of preoperative examination of patients requiring 
laparotomy. Collagen is an integral part of the intercellular 
matrix (IM) which, together with different cell types in it 
(fibroblasts, chondroblasts and osteoblasts, mast cells and 
macrophages), is often called connective tissue.

To determine the relationship between the risk of PVH 
and its relapses associated with collagen, a study was con-
ducted in 60 patients divided into the study and control 
groups. There were 22 men (36.6%) and 38 women (63.3%). 
The study group included 35 patients, of which 18 (51.4%) 
with small, 12 (34.2%) with medium, and 5 (14.2%) with 
large hernias. The mean age of the patients was 56 years. 
The control group consisted of 25 patients without hernias. 

Patients without PVH were operated on in various medi-
cal clinics of Almaty with laparotomic access (for example, 
open cholecystectomy). The mean age in this group was 54 
years. A blood test for collagen content was performed in 
both groups (Table 5).

Table 3. Duration of hospitalization.

No. Number of patients Number of patient days

1 1 1

2 3 2

3 8 3

4 6 4

5 12 5

6 9 6

7 7 7

8 4 8

9 1 11

Mean patient days 5.5

Table 4. Number of relapses.

Age, y 
PVH, n(%)

1 2 3 4 5

From 24 to 33 – – – – –

From 34 to 43 6(11.7) – – – –

From 44 to 53 – 10(19.6) 3(6.0) – –

From 54 to 63 8(15.7) 4(7.8) – – –

From 64 to 73 7(13.7) 5(9.8) 4(7.8) 2(3.9) 1(2.0)

From 74 to 84 1(2.0) – – – –

Table 5. Normal collagen content (limits of determination: 
65%–101%).

Group Mean collagen levels, %

With PVH (study group) 27.3–55.4 

Operated on, without PVH (control 
group) 60.2–76.4 

Figure 1. Comparative analysis results of the study groups.
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After collagen tests, patients with PVH underwent 
surgery to treat PVH using a synthetic prosthetic mesh,  
Ultrapro, Physiomesh, Prolene, which were chosen indi-
vidually based on the constitution, social status and practi-
cality. Hernia repair procedures were performed at the MC 
‘Author’s Medicine.’ Outpatient forms were created for 
these patients to ensure patient monitoring over the pe-
riod from 2013 to 2015. A comparative analysis of the data 
obtained showed that collagen content was either signifi-
cantly reduced (study group) or was near the lower limit 
(control group) in the patients from the study and control 
groups (Figure 1).

During the observation period, no PVH relapses were 
observed. The data presented in this study give the practical 
surgeons a possibility to determine PVH risks and to make 
an informed choice of the optimal method for the treatment 
of ventral hernia in each patient.

5. CONCLUSIONS

The following conclusions can be made based on this study 
results:
(1) The earlier the intervention is performed the less chang-

es occur in the tissues and organs; a surgical intervention 
itself is less complicated and more effective. In a smooth 
course and healing after the first operation, a postopera-
tive hernia can be repaired after 6, 8, 10 months.

(2) If the history shows a severe postoperative period due 
to extensive suppuration in the wound, a longer period 
is necessary, approximately 12–18 months. Wearing of a 
well-fitting bandage should be recommended.

(3) The outcome of surgical treatment of PVH largely de-
pends both on local factors in the lesion focus and on the 
general condition of the body and its ability to overcome 
disorders caused by surgery. Patients with such disor-
ders can benefit from adequate wound draining and vari-
ous medications that can reduce the damaging effects of 
surgical trauma.

(4) The lower collagen type I levels significantly affect the 
development of PVH. It is possible to reduce the inci-
dence of PVHs through early diagnosis of the risk fac-
tors of lower collagen levels at the outpatient stage dur-
ing preparation for laparotomy.

(5) An adequate analgesia can improve the outcome of sur-
gical treatment. An alternative and effective method of 
pain relief is constant wound irrigation with a local an-
esthetic in the postoperative period. The use of a single 
bolus is not effective due to the limited duration of ac-
tion. A long-term administration of the drugs is carried 
out through a special catheter installed by the surgeon 
at the desired location at the end of the surgery. This 
technique allows the use of a prolonged wound irriga-
tion as a component of postoperative analgesia during 
implantation of a polypropylene mesh prosthesis after 
PVH hernia repair.
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