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Gunshot wounds to the abdomen frequently result in significant damage to the abdominal organs, which is accompa-
nied by peritonitis and the further development of different complications (anastomotic leakage, formation of abscess-
es, repeated bleeding, etc.), which require repeated surgical interventions that contribute to the formation of postop-
erative ventral hernias. The surgical management of ventral hernias is challenging due to severe adhesion in the
abdominal cavity (irrespective of the time period since the injury and the last surgical interventions), the difficulties in
closing massive defects of the muscle-aponeurotic component of the anterior abdominal wall, contracture of the ante-
rior abdominal wall, and the development of the abdominal compartment syndrome in the postoperative period. As
a result, there is still some debate over the best surgical treatment for postoperative ventral hernias.

OBJECTIVE — to carry out a comparative analysis of open and video-assisted laparoscopic operations for the selection
of the most optimal surgical strategy for the management of ventral hernias after gunshot wounds to the abdomen.

MATERIALS AND METHODS. We analyzed the surgical treatment of 45 wounded patients with postoperative ventral
hernias that developed after operations for abdominal gunshot wounds. The patients were treated at the Military
Medical Clinical Center of the Southern Region (Odesa) from 2014 to 2021; 32 of them had penetrating gunshot
wounds, and 13 patients had a closed gunshot wound to the abdomen with injuries to the abdominal organs. 66.7 %
of those injured had one operation on their abdominal organs, 22.2 % had two operations, 6.7 % had three operations,
and 4.4 % had five operations. The size of the hernia orifices and severity of recurrence risk were determined accord-
ing to the SWE classification: W1 (width of the hernia orifices up to 4 cm) — 28.9 %, W2 (from 4 to 10 cm) — 44.4 %,
and W3 (over 10 cm) — 26.7% of patients. The patients who had laparoscopic hernia repair (LHR) (IPOM-Plus
method — 17 patients, SIPOM — 2 patients) belonged to the LHR group (n=19). The patients who had open hernia
repair (OHR) (IPOM-Plus method — 7 patients, sublay technique — 11 patients, onlay technique — 8 patients) were
added to the OHR group (n=26). The patients of both groups did not statistically differ by age, nature of a gunshot
injury, number of operations before hernia repair, or hernia parameters (all p>0.05).

Resurrs. Postoperative hernias after gunshot wounds are associated with pronounced adhesions in the abdominal cav-
ity. The mean value of the peritoneal adhesion index averaged 11.7+0.7 points (from 5 to 23 points) and did not statisti-
cally differ between groups: in the OHR group — 12.4+0.9 points, in the LHR group — 10.8+0.9 points (p=0.339). Lapa-
roscopic and open hernia repair in injured patients did not differ in the frequency of intraoperative complications —
19.2% and 15.8 %, respectively (p=0.766). There were fewer postoperative complications (10.5% vs. 38.5 %, p=0.036),
ashorter operation duration — 79.5+6.8 min vs. 105.9+4.7 min, p=0.002, a shorter bed-day — 8.6+0.4 days vs. 10.8+0.5
days, p=0.004, and fewer patients required narcotic analgesics within the first two days after surgery (p <0.05). During
the one-year follow-up, no hernia recurrence or adhesion signs were detected in the groups.

Concrusions. In the structure of postoperative ventral hernias after gunshot wounds to the abdomen, patients with open
gunshot injuries predominate and amount to 71.1% (p=0.007). Among them, patients with combined and multiple
wounds make up 65.6%, while those with isolated wounds make up 34.4% (p=0.112); 33.3% of patients require more
than one operation before hernia repair. The laparoscopic IPOM-Plus technique should be considered the operation of
choice in the treatment of hernias after gunshot wounds to the abdomen. At the same time, for extensive cosmetic defects
of the anterior abdominal wall, open operations are preferable, especially the IPOM-Plus technique. If this is technically
impossible, a sublay or onlay hernia repair using the tension-free allohernioplasty technique should be performed.
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In recent decades, the number of military con-
flicts has increased. It contributes to an extreme
rise in the frequency of gunshot wounds resulting
in severe destruction of abdominal organs (most of-
ten the small intestine at 50 %, the large intestine
at 40 %, the liver at 40 %, and the intra-abdominal
vascular system at 30 %), which is accompanied by
peritonitis and the further development of differ-
ent complications (anastomotic leakage, formation
of abscesses, repeated bleeding, etc.). Such condi-
tions require repeated surgical interventions, which
contribute to the formation of postoperative ventral
hernias [34, 36, 37, 38]. The surgical management
of ventral hernias is challenging due to severe ad-
hesion in the abdominal cavity (irrespective of the
time period since the injury and the last surgical
interventions), the difficulties in closing massive
defects of the muscle-aponeurotic component of
the anterior abdominal wall, contracture of the an-
terior abdominal wall, and the development of the
abdominal compartment syndrome in the postop-
erative period. As a result, there is still some debate
over the best surgical treatment for postoperative
ventral hernias.

OBJECTIVE — to carry out a comparative analysis
of open and video-assisted laparoscopic operations
for the selection of the most optimal surgical strate-
gy for the management of ventral hernias after gun-
shot wounds to the abdomen.

Materials and methods

The prospective study included 45 wounded patients
with postoperative ventral hernias as a result of op-
erations for abdominal gunshot wounds. The patients
were treated at the Military Medical Clinical Center
of the Southern Region (Odesa) from 2014 to 2021.

The injured were all men, ranging in age from
19 to 56 years old, with an average age of 33.2£1.2
years; 32 (71.1 %) had penetrating gunshot wounds,
and 13 (28.9 %) had a closed gunshot wound of the
abdomen with abdominal organ injuries.

With penetrating abdominal gunshot wounds,
11 (34.4 %) patients with postoperative ventral her-
nias had isolated injuries, 18 (56.2 %) patients had
multiple injuries, and 3 (9.4 %) patients had com-
bined injuries.

Abdominal bullet injuries were observed in
13 (40.6 %) patients; shrapnel injuries were ob-
served in 29 (59.4 %) patients.

30 (66.7 %) wounded patients had one operation
on the abdominal organs. 10 (22.2 %) patients un-
derwent two operations; 3 (6.7 %) patients under-
went three operations; and 2 (4.4 %) patients un-
derwent five operations.

30

Purulent-inflammatory complications were ob-
served in 21 (46.7 %) patients with ventral postop-
erative hernias in the postoperative period (after
primary operations), with the involvement of the
laparotomic wound in 14 (66.7 %) patients and of
the abdominal cavity in 7 (33.3 %) patients.

The dimensions of the hernia orifices were deter-
mined according to the classification recommended
by the European Hernia Society (EHS) [7, 8]: W1
(hernia orifice width up to 4 cm) — 15 (33.3 %) pa-
tients; W2 (from 4 to 10 cm) — 18 (40.0 %) patients;
and W3 (over 10 cm) — 12 (26.7 %) patients. Out of
the patients with W2 and W3 hernias, 8 (26.7 % or
17.8 % of the total number) were treated using the
Damage Control approach [5].

The midline hernias occurred in 39 patients, and
the lateral hernias in 6 patients.

Depending on the approach applied to hernia
repair, the patients were divided into two groups.
The 19 patients who underwent video-assisted lap-
aroscopic access were included in the laparoscopic
hernia repair group (LHR group). The 26 patients
who underwent hernia laparotomies were included
in the open hernia repair group (OHR group).

Patients in both groups did not differ statistically
in terms of average age, p=0.887; the correlation of
closed combat injury of the abdomen (CCIA) and
abdominal gunshot wounds (AGW), p =0.734; bullet
and shrapnel wounds, p=0.598; the specific gravity of
isolated, multiple, and combined injuries with AGW,
p=0.510; the number of operations prior to hernia
repair, p =0.233; the frequency and nature of compli-
cations prior to hernia repair, p=0.197 and p=0.537,
respectively; and the correlation of patients in terms
of the size of the hernia orifices, p=0.761 (Table 1).

In the structure of postoperative ventral her-
nias after gunshot wounds to the abdomen, the
patients with open gunshot injuries prevailed, at
71.1% (p=0.007). Among them, the patients with
combined and multiple wounds made up 65.6 %,
while those with isolated wounds made up 34.4 %
(p=0.112); 33.3% of patients required more than
one operation before hernia repair.

The effectiveness of the treatment was evaluated
according to the following criteria.

In the perioperative period

- The duration of the operation

Volume of blood loss

The frequency and nature of complications
The dynamics of the pain syndrome

on the second, fourth, and sixth days
according to the visual analog scale (VAS) [15]
The presence of pain that requires pain-
relieving narcotic drugs,

The length of a bed-day,
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Table 1. Comparative characteristics of research groups with ventral hernias

after abdominal gunshot wounds

Indicator Total (n=45) LHR (n=19) OHR (n=26) p
Age, years 33.2+8.1 334+73 33.1+88 0.887
Injuries
CCIA 13 (28.9%) 6(31.6%) 7(269%)
AGW 32(71.1%) 13 (68.4%) 19 (73.1 %) 0734
Bullets 13 (40.6 %) 6 (46.2%) 7 (36.8%) 0508
Shrapnel 19 (59.4 %) 7 (53.8%) 12 (63.2%)
Injuries with AGW 32 13 19
Isolated 11 (34.4%) 6 (46.2%) 5(26.3%)
Multiple 18 (56.3 %) 6 (46.2%) 12 (63.2%) 0.510
Combined 3(9.4%) 1(7.7%) 2(105%)
The number of operations prior to hernia repair
1 30 (66.7 %) 10 (52.6%) 20 (76.9%)
2 10 (22.2%) 7(36.8%) 3(11.5%)
3 3(6.7%) 1(53%) 2(7.7%) 0.253
5 2 (44%) 1(5.3%) 1(3.8%)
Complications before surgery 31 (68.9%) 21 (46.7 %) 10 (38.5%) 0.197
Types of complications before surgery
Wound suppuration 14 (66.7 %) 8 (72.7%) 6 (60.0 %) 0537
Abscess 7(33.3%) 3(27.3%) 4 (40.0%)
The size of the hernia orifices (EHS)
w1 13 (28.9%) 7(36.8%) 6(23.1%)
W2 20 (44.4%) 8 (42.1%) 12 (46.2%) 0.563
W3 12 (26.7%) 4(211%) 8(30.8%)
Localization of the hernia orifices
Midline 39 (86.7%) 17 (89.5 %) 22 (84.6%)
Lateral 6 (13.3%) 2(10.5%) 4(154%) 0714

In the long-term period (one year after surgery)
The frequency of hernia recurrence
The frequency of adhesion disease
The statistical processing of the data was per-
formed with the statistical package IBM SPPS Sta-
tistics 22. The descriptive statistics were conducted.
The Shapiro-Wilk test was used to evaluate vari-
able distribution. The comparison of groups by one
quantitative sign was performed using the Mann-
Whitney U test, and the comparison of groups by
one quality sign was performed using y?-criterion.
With a p-value of 0.05, the zero hypothesis of equal
variance for all variables was rejected.

General Surgery 3azansuaxipypein * 2022 ¢ Ne2 (3)

Results

Three types of hernia repair were performed in the
OHR group: the sublay technique on 11 (42.3 %)
patients, the onlay technique on 8 (30.9 %) patients,
and the open TPOM (intraperitoneal onlay mesh)
on 7 (26.9 %) patients. In the OHR group, the onlay
technique was used mainly for W3 hernial orifices
(62.5 % of patients), the IPOM technique was used
for W1 hernias (66.7 %), the sublay technique was
used for W2 hernias (58.3 % of patients) (Table 2).
The open TPOM was always supplemented by
reconstruction of the aponeurosis defect with inter-
rupted stitches due to extensive mobilization of its
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Table 2. Hernia repair techniques depending on the size of the hernia orifices in the OHR group

Technique Total Wi W2 w3

IPOM-Plus 7(269%) 4(66.7%) 2 (16.7%) 1(125%)
Onlay 8 (30.8%) 3(25.0%) 5(62.5%)
Sublay 11 (42.3%) 2(33.3%) 7(58.3%) 2(25.0%)
Total 26 (100 %) 6(23.1%) 12 (46.2 %) 8(30.8%)

edges or division into components, a so-called IP-
OM-Plus technique.

In the LHR group, allohernioplasty was per-
formed only using the IPOM technique.

Regardless of the technique used in the groups,
the size of the implant was selected so that its edges
extended at least 5 cm beyond the border of the
hernial defect.

In the OHR group with the sublay and onlay
technique, Covidien and Ethicon polypropylene
mesh transplants were fixed with Prolen or Mo-
pilen 2—0 thread.

When performing the open IPOM in the OHR
group, Covidien (USA) Simbotex polycomposite
implants were used, which were fixed with the help
of a herniostepler (AbsorbaTack) or transdermally
implanted suture with Vicryl 1—0 thread (Fig. 1).

Polycomposite prostheses of Covidien Simbotex
and Sil Promesh (Peters, France) were used in the
LHR group. Fixation of the prosthesis was carried
out with the help of transdermally implanted su-
tures with 1—0 vicryl thread and the AbsorbaTack
stepler. In two cases (the end of 2014 and the be-
ginning of 2015), teflon allografts were used, which
were later discontinued. When performing the
IPOM technique in the LHR group, the first tro-
car was inserted according to the Hasson technique
(open method), under visual control, through the

Figure 1. Location of a Covidien Simbotex composite
implant fixed by transdermally implanted sutures
in open hernia repair by the IPOM technique
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lower edge of the laparotomy scar along the midline
at the suprapubic area. With pronounced adhesion,
an optical port with built-in Visiport scissors was
used to perform viscerolisis and prepare the space
for the introduction of additional Covidien trocars.
It was mandatory to close the hernia defect with
separate interrupted stitches against the back-
ground of reduced CO2 pressure in the abdominal
cavity to ensure the absence of tension and com-
plete approximation of the hernia edges. The IP-
OM-Plus technique was performed in 17 (89.5 %)
patients; a bridge-like (standard) technique called
sIPOM was performed in two patients with a large
(W3) hernia defect.

The onlay mesh in the OHR group was carried
out according to the developed tension-free meth-
od of hernia repair. At the same time, a split skin
flap was excised or de-epithelialized on the anterior
abdominal wall through two circumferential inci-
sions, which had been superimposed on the granu-
lations covering the intestinal loops during previ-
ous surgical interventions. The rectus abdominis
muscles were mobilized from scar-deformed tissues
and were separated from the remnants of the apo-
neurosis along the lateral edge. Further, the rec-
tus abdominis muscles were moved in the medial
direction and stitched together side by side. The
synthetic allograft was installed on the muscles
and fixed along the perimeter: from the sides, to the
aponeurotic ends of the oblique muscles of the ab-
domen and the remains of the aponeuroses of the
rectus abdominis muscles; if necessary, from above,
to the costal arch; from below, to the periosteum of
the pubic bone. Additional mobilization of subcu-
taneous fat took place with allograft covering. The
subcutaneous fat of the abdominal wall was drained
by a polyvinyl chloride tube with constant nega-
tive pressure in it (according to the Radon type).
The operation ended with a layer-by-layer suture
of the wound (Fig. 2).

The abdominal cavity adhesion process was ob-
servedinall of the operated patients. According tothe
classification, the peritoneal adhesion index (PAI)
[14] averaged 11.7 0.7 points (from 5 to 23 points)
and did not statistically differ between the groups:

General Surgery Sazansuaxipypein © 2022 ¢ Ne2 (3)



12.4£0.9 points in the OHR group, 10.8 + 0.9 points
in the LHR group, p=0.339 (Fig. 3).

In 31 (68.9%) of the 45 patients, a simultane-
ous viscerolisis was performed. In all the cases, we
conducted partial viscerolisis between the anterior
abdominal wall and abdominal organs at the site of
implant location and/or viscerolisis if it was neces-
sary for another simultaneous operation.

A total of 55 simultaneous operations on 38 pa-
tients were performed (Table 3).

The research groups did not statistically differ
from each other by the total rate of simultaneous
operations and their certain types, all p>0.05.

By the frequency of intraoperative complications,
8 (17.8 %) patients of the research groups did not
differ statistically: in the LHR group — 3 (15.8 %);
in the OHR group — 5 (19.2%), p=0.766. There
was no significant difference between the groups
by the specific gravity of individual complications,
p=0.701 (Table 4).

The above-mentioned complications were re-
moved immediately during the operation.

I P. Khomenko et al.

At the same time, in the LHR group, the mean
values of intraoperative blood loss were significant-
ly lower as compared to the OHR group 17.9+7.9
ml vs. 107.7+9.9 ml, p<0.00, and the duration
of the operation was shorter 79.5+£6.8 min vs.
105.9 £ 4.7 min, p=0.002.

Figure 2. Wounded V., 49 years old. Eight months after the injury, ventral hernia after a multi-stage
surgpical treatment for a penetrating gunshot wound to the abdomen. A — marking of the operating
field; B — skin graft incision; C — isolation of a hernia defect from cicatricially-deformed tissues;

D — displacement of the rectus abdominis muscles; E — synthetic allograft fixation

General Surgery 3azansnaxipypezin * 2022 ¢ Ne2 (3)
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Figure 3. Distribution of patients according to the PAI in the research groups
Table 3. Simultaneous operations in the research groups
Indicator Total (n=45) LHR (n=19) OHR (n=26) p
Number of patients with simultaneous operations 38 (84.4 %) 16 (84.2 %) 22 (84.6 %) 0.970
The number of simultaneous operations in one patient

One 24 (53.3%) 13 (68.4%) 11 (42.3%)

Two 11 (24.4 %) 3(15.8%) 8(30.8%) 0.203

Three 3(6.7%) 0(0.0%) 3(11.5%)
Viscerolisis 31 (68.9%) 14 (73.7%) 17 (65.4 %) 0.553
Excision of suture sinus 4(89%) 0(0.0%) 4(15.4%) 0.073
Cholecystectomy 5(11.1%) 2 (10.5%) 3(11.5%) 0.915
Scar omentum resection 6(13.3%) 1(5.3%) 5(19.2%) 0.173
The small intestine resection 3(6.7%) 1(5.3%) 2(1.7%) 0.747
Restoration of the large intestine continuity 6 (13.3%) 2(10.5%) 4(15.4%) 0.636
Table 4. Intraoperative complications in the research groups
Indicator Total (n=45) LHR (n=19) OHR (n=26) p
Deserosis of the small intestine 3(6.7) 1(5.3) 2(7.7)
Bleeding from anterior abdominal wall centesis 1(2.2) 1(5.3) 0
Deserosis of the large intestine 1(2.2) 0 1(3.8) 0.701
Perforation of the small intestine 2 (4.4) 1(5.3) 1(3.8)
Perforation of the large intestine 1(2.2) 0 1(3.8)
Table 5. Postoperative complications in the research groups
Indicator Total (n=45) LHR (n=19) OHR (n=26) p
Pneumonia 2 (4.4%) 1(53%) 1(3.8%)
Seroma 8(17.8%) 0 8(30.8%) 0.057
Intermuscular hematoma 1(2.2%) 1(5.3%) 0 .
Abdominal compartment syndrome 1(22%) 0 1(3.8%)
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In the postoperative period, complications oc-
curred in 12 (26.7 %) patients: in the LHR group,
in 2 (10.5%); in the OHR group, in 10 (38.5%),
p=0.036. Although there were significantly fewer
complications observed in the LHR group, the cor-
relation of some types of complications showed that
the groups did not differ statistically (Table 5).

Such a complication as seroma occurred only
in the OHR group: with the onlay technique, in
6 (75.0 %) patients; with the sublay technique, in
2 (18.2 %) patients. Seroma was drained under ul-
trasound in four patients after the onlay technique
due to clinical signs of superficial infection of the
operative area (local pain, wound hyperemia).

There was no suppuration of the postoperative
wounds. Seroma was removed by punctures under
ultrasound until the patient fully recovered.

An average pain score in the LHR group on the
first, second, and third day was significantly lower
as compared to the OHR group at the same time pe-
riod, all p<0.01 (Fig. 4).

On the other hand, in the LHR group, the num-
ber of patients who needed narcotic analgesics
administration was significantly lower compared
to the OHR group only on the first two days af-
ter the operation: on the first day, 7 (36.8%) vs.
18 (69.2 %), p=0.031; on the second day, 3 (15.8 %)
vs. 12 (46.2 %), respectively; on the third day, ac-
cording to this indicator, the groups did not differ
statistically: there were no such patients in the LHR
group; 4 (15.4 %) in the OHR group, p=0.073.

In general, the bed day was 9.9+0.4 (ranging
from 7 days to 18 days) and was significantly lower
in the LHR group 8.6 £0.4 days vs. 10.8 0.5 days
in the OHR group, p=0.004.

Discussion

Ventral hernias after combined and multiple gun-
shot wounds to the abdomen are the result of
a multi-stage surgical treatment, in particular the
damage control technique, which is performed
against the background of abdominal infection and
injury to the abdominal organs and extraperitoneal
space [1, 2, 6].

The usage of mesh implants in the treatment of
ventral hernias after open abdominal injuries does
not increase the frequency of infection as compared
to suture plasty, even under potential microbial
contamination of tissues [3], and is associated with
a lower recurrence rate [9]. The updated guidelines
for the treatment of ventral and postoperative her-
nias suggest using mesh even for small umbilical or
epigastric hernias (diameter > 1 ¢m) in order to re-
duce the risk of recurrence [10].

General Surgery 3azansuaxipypein * 2022 ¢ Ne2 (3)
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Figure 4. An average VAS score in the research
groups three days after surgery [15]

The left (Palmer’s point) (or right) upper quad-
rant subcostal along the midclavicular line for mid-
and lower abdominal hernias [11] and creating
a pneumoperitoneum with a Veress needle [12] are
thought to be the most dangerous places to insert
the first trocar. In our trial during the laparoscop-
ic IPOM, we inserted the first trocar under visual
control (by the Hasson method), through the lower
edge of the laparotomy scar, along the midline, at
the suprapubic area, taking into account the adhe-
sions from the gunshot wounds and several previ-
ous operations. This approach proved to be safe for
making carboxyperitoneum in all the cases.

Adhesions between the anterior abdominal wall
and abdominal organs take place in almost all post-
operative hernias [13]. All of the patients in our
study had abdominal adhesion, with an average PAI
score of 11.7 0.7 points (ranging from 5 points to
23 points) [14]. So, viscerolisis is an important part
of ventral hernia repair, but it is associated with in-
testinal damage up to 11 % [16, 17] and a mortality
rate up to 8 % [17]. It is proven that viscerolisis does
not have additional advantages, such as the reduc-
tion of chronic abdominal pain [18]. Besides, viscer-
olisis increases the duration of the operation. When
performing viscerolisis, we limited ourselves only to
the area of mesh implantation and the area neces-
sary for simultaneous operations, as proposed in the
updated recommendations for laparoscopic treat-
ment of hernias [10]. Intestinal damage occurred in
6.6 % of patients; it was immediately removed and
had no negative consequences. None of the patients
had any signs of adhesion during the year.

The question of the expediency of suturing her-
nial edges with TPOM is debatable. Several com-
parative studies between ITPOM and TPOM-Plus
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have shown that TPOM-Plus is associated with
more favorable surgical results concerning recur-
rence rate, seroma occurrence, and mesh protrusion
[20, 21, 22, 23, 24, 26, 28, 31]. According to a meta-
analysis, IPOM-Plus (n=138) as compared with
sIPOM (n =255) provided a lower recurrence rate
(0—5.7% vs. 4.8—16.7%) and a reduction in se-
roma formation (5.6—11.4% vs 4.3—27.8%) [27].
There are reports that the laparoscopic IPOM-Plus
did not lead to relapse reduction, the occurrence of
seroma, or infection of the surgical area as compared
with sSTPOM [29] and sublay techniques [31]. Ac-
cording to Lambrecht JR et al. [30], previous suture
closure of hernia defect had no effect on the fre-
quency of seroma, pain in 2 months, mesh protru-
sion, or relapse. The total rate of complications was
higher after IPOM-Plus as compared with sSIPOM
(OR 3.42; CI 1.25—9.33).

We agree with the opinion about TIPOM-Plus
expediency, both with laparoscopic and open ap-
proaches, even with large defects. Until recently,
it was considered that the laparoscopic IPOM had
a limit of effectiveness for hernia defects over 80
cm?, but recent studies have shown that TPOM-
Plus can significantly expand the indications for
surgery [33]. In the case of the preperitoneal open
hernia repair, we additionally sutured the aponeu-
rosis on all wounded patients, including the separa-
tion of components by indications. So, we used the
I[POM-Plus technique. IPOM-Plus was performed
on 89.5 % of patients via laparoscopic access. We
did not compare IPOM-Plus with sSTPOM, because
we used the IPOM-Plus technique. Nevertheless,
during the year, there were no cases of hernia re-
currence, protrusion of mesh, or seroma with either
method.

It is considered that laparoscopic hernia repair
of postoperative ventral hernias, which includes
hernias after gunshot wounds to the abdomen, has
certain advantages over open access [30, 31, 32].
The laparoscopic IPOM compared to the open
IPOM had a shorter operative time (median du-
ration 120 vs. 180 min, p<0.001), a shorter stay
in the hospital (6 vs. 8 days, p=10.002), a lower
complication rate (10% vs. 23 %, p=0.046) and
a lower frequency of the operation area infec-
tion (1 vs. 21 %, p<0.001) [32]. The laparoscop-
ic IPOM had advantages over the open sublay
method with medium and large ventral hernias
concerning the frequency of postoperative com-
plications (19 % vs. 41 %; p=0.028), duration of
the operation (88 vs. 114 min; p=0.009) and the
term of stay in the hospital (5 days vs. 8 days;
p<0.001); with a significantly similar recurrence
rate of 13 vs. 7%, p=0.508) [30]. But, despite the
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advantages, laparoscopic IPOM has a higher in-
cidence of intraoperative complications as com-
pared to open methods [31]. But we did not ob-
serve a difference in the incidence of intraopera-
tive complications between the groups: 3 (15.8 %)
in the LHR group and 5 (19.2%) in the OHR
group, p=0.766. On the other hand, the frequen-
cy of postoperative complications was higher in
the OHR group: 10 (38.5%) vs. 2 (10.5 %) in the
LHR group, p=0.036. The LHR group was distin-
guished from the OHR group by a shorter dura-
tion of operation 79.5 = 6.8 min vs. 105.9 + 4.7 min,
p=0.002; a lower average pain score at the 1st—
3rd day after operation, and fewer patients who
required administration of narcotic analgesics on
the first two days after surgery: on the first day,
7 (36.8 %) vs. 18 (69.2 %), p=10.031; on the second
day, 3 (15.8 %) vs. 12 (46.2 %); a shorter stay in the
hospital 8.6 0.4 vs. 10.8 £ 0.5 days, p=0.004, re-
spectively. No recurrence of hernias was registered
during the year in either group.

Although the laparoscopic TPOM has definite
advantages and is, in our opinion, the operation of
choice in the treatment of anterior abdominal wall
hernias after abdominal gunshot wounds, it does not
remove the cosmetic defect after previous abdomi-
nal skin closure. The techniques of open hernia re-
pair are able to remove this cosmetic defect. Should
the disadvantages of open operations (compared
to laparoscopic ones) be neglected for the sake of
a better cosmetic result? This is a debatable prob-
lem. However, we agree that, for extensive cosmetic
defects of the anterior abdominal wall, open op-
erations are preferable, especially the TPOM-Plus
technique.

Conclusions

In the structure of postoperative ventral hernias af-
ter gunshot wounds to the abdomen, patients with
open gunshot injuries predominate and amount
to 71.1% (p=0.007). Among them, patients with
combined and multiple wounds make up 65.6 %,
while those with isolated wounds make up 34.4 %
(p=0.112); 33.3% of patients require more than
one operation before hernia repair.

The laparoscopic IPOM-Plus technique should
be considered the operation of choice in the treat-
ment of hernias after gunshot wounds to the ab-
domen. At the same time, for extensive cosmetic
defects of the anterior abdominal wall, open op-
erations are preferable, especially the IPOM-Plus
technique. If this is technically impossible, a sublay
or onlay hernia repair using the tension-free allo-
hernioplasty technique should be performed.
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XipypriyHe JiKyBaHHS BEHTPAJIBHUX I'PHIK
iC/I BOTHENAJIBbHUX IIOPAHEHD JKUBOTA

L. I1. Xomenxo ! 2, B. 1O. Illanosainos 4, O. C. Tepacumenko >*, P. B. Tu6aino 2, P. B. €nin 34

1'Vkpaincbka BilicbkoBO-MeuHa akagemis, Kuis
2 HamionambHuit BICbKOBO-MEAMIHIN KTiHI9HMT IeHTp «[0/I0BHMI BilicbkoBui Kiniunamii rocmitanms» MO Ykpainu, Kuis
3 BilicbkoBo-Menuunmii kainiunuii nentp Ilisgennoro periony, Oneca

4 Qpecbkuii HALIOHAIBHUIT MEAMYHKUI YHIBEPCUTET

BoruenanbHi HOPaHEHHS )KUBOTA YaCTO CYIIPOBOPKYIOTBCS 3HAYHUM PYMHYBAHHSIM OPI'dHiB YEPEBHOI ITIOPOXK-
HUHMU 3 PO3BUTKOM IIEPUTOHITY, 4 B IOJAIBIIIOMY — PiI3HOMAHITHUX YCKIAAHEHD (HECIIPOMOXKHICTh aHACTOMO-
3iB, POPMYBaHHs A0CLIECIB, IOBTOPHI KPOBOTEUI TOIO), IO OTPEOYE TOBTOPHUX OIIEPATUBHUX BTPYYaHb, SIK
HACJIJIOK — BUHMKAIOTH MiC/AONEPALliHI BEHTPaIbHI rproki. I1in yac nmposeneHHsa onepanin 3 NpuBoy BEH-
TPAIBHUX I'PYDK ITiC/I1 BOTHEIAJIBHUX IIOPAHEHD JKUBOTA XipYPry 3a3BUYAM CTUKAIOTHCS 3 TAKUMU IIPOOJIEMAMH,
AK 3HAYHUH CITAMKOBUH IIPOLIEC Y YEPEBHIN IIOPOKHUHI (HEZIEKHO BiJl TEPMiHY 3 MOMEHTY IIOPAHEHH i BUKO-
HAHHA OCTAHHIX ONEPALiIMHNUX BTPYYaHb HA OPraHAX YE€PEBHOI IIOPOXKHUHM), TPYAHOILL i3 3AKPUTTAM BEJIMKHAX
JeMEKTiB M’SI30BO-AIIOHEBPOTUYHOI'O KOMIIOHEHTA IEPEAHbOI YEPEBHOI CTiHKH, KOHTPAKTYpa IEPEIHBOL
4EPEBHOI CTiHKH, PO3BUTOK a0JOMiHAJIBHOI'O KOMIIAPTMEHT-CUHAPOMY B Hicygonepaniinuii nepion. Tomy
BUOIP XipyprivHOI TAKTUKU 3AIUIIAETHCS AKTYAJIBHOIO IIPOGIEMOIO.

MeTa — BU3HAYUTH BUOID METO/Y OIIEPATUBHOI'O BTPYYAHHA BEHTPAIbHUX I'PYIK ITiC/IA BOIHENAILHUX I10PaA-
HEHb JKUBOTA IIUISXOM ITOPIBHAIBHOI'O dHAJI3Y BIIKPHUTUX T4 BiJIcO/IAIIaPOCKOIIIYHMX OIlepaliil.

MaTepiaau Ta MeTogH. [IpOBEICHO aHAII3 PE3Y/IBTATIB XipypridyHOrO JIIKyBAHHA 45 NOPAHEHUX 3 BEHTPAIb-
HUMHU I'PIDKAMU, CHPUYMHEHUMH IPOBEACHHAM OIIEPAalliii 3 IPHUBOJY GOMOBUX YIIKO/DKEHD JKUBOTA, SIKi ITepe-
OyBaJI HA JIiKyBaHHI y BifICbKOBO-MeIUYHOMY KIiHiYHOMY LieHTpi IliBgeHHoro periony (M. Ozeca) y nepion
32014 1o 2021 p. ¥V 32 3 HUX 6y/11 BOTHENAIbHI IPOHUKAIOUi TIOPAHEHHS, Y 13 — 3aKkpuTa 60M0Ba TPaBMA JKUBO-
T4 3 YIIKOPKCHHAMM OPraHiB 4epEeBHOL TOPOKHUHUI. OHY OIEPALil0 HA OPIdHAX YEPEBHOI IIOPOXHHUHU I1Epe-
Hecau 66,7 % MopaHeHUX, [Bi onepartii — 22,2 %, Tpu oniepaitii — 6,7 %, IaTh onepartiit — 4,4 %. Po3aMipu rpu-
JKOBUX BOPIT i CTYIIiHb PU3UKY PELIUAUBYBAHHA BU3HAYAIN 34 KIacudikauiero SWE: W1 (luupuHa IrprKOBUX
BOpIT<4 cM) —y 28,9 % nariienTiB, W2 (4—10 cm) — y 44,4 %, W3 (> 10 cm) — y 26,7 %. XBOPHX PO3NOAUIN HA
ABi rpynu: 19 — BUKOHAHO JIAIIAPOCKOITIIYHY I'e€pHiOIVIACTUKY (MeToarKa IPOM-Plus — 17 manjienTis, cIPOM —
2) 26 — BiAKpUTY repHIOIACTHKY (MeToauka IPOM-Plus — 7 marniieHTiB, sub-lay — 11, on-lay — 8). XBopi o60x
TPYI CTATUCTUYHO 3HAYYIO HE BiIPI3HSINCS 34 BIKOM, XapaKTEPOM 6OHOBOI TPAaBMU, KUIbKICTIO ONEPAIiiit 10
BUKOHAHHS I'€PHIOIIACTHUKH, TAPAMETPAMU I'PIEKi (BCi p> 0,05).

Pesyapraru. [licaonepariifiai rprki Iic/1si BOTHENAIbHUX TOPAHEHD ACOLIOBAJINCA 3 BUPA3HUM CITAUKOBHUM
IPOIIECOM Y YEPEBHIHN NOPOKHUHI (CEPEAHE 3HAUCHHS iHACKCY CITAMKOBOTO Ipoliecy ouepeBrunHu (Peritoneal
adhesion index) cranosuno (11,7 +0,7) 6ana (Big 5 70 23 6aJ1iB) i CTATUCTUYHO 3HAYYIIO HE BiIPI3HANIOCA Y TPY-
nax: y TPy BiIKPUTOI T€PHIOIIACTUKA — (12,4+0,9) 6ana, B IPyIi JAMAPOCKOMIYHOI I'€PHIOIUIACTUKH —
(10,8+0,9) 6ana (p=0,339). JIantapOCKOIiYHA T4 BiIKPUTA I'E€PHIOIIACTHKA y MIOPAHEHUX HE BiIpi3HsAIAC 32
YACTOTOIO IHTPAOTIEPAIHHUX YCKIaAHEeHb — 19,2 Ta 15,8 % BinnosigHo (p=0,7606), HATOMICTh 6Y/IN MCHIIIMMU
yacToTa masonepainiux yerwianens (10,5 i 38,5%, p=0,036), tpuBamicts omepariii ((79,5+6,8) Ta
(105,9+4,7) xB (p=0,002)), KiIBKICTh XBOPUX, SIKI HOTPEOYBATN NPU3HAYCHHS HAPKOTUYHUX AHAITCTHUKIB
riepii 18l 1o6u mics onepartii (p < 0,05), aibkko-aeHsb ((8,6+£0,4) i (10,8+0,5) no6u (p=0,004). I[IpoTIrom poky
CIIOCTEPEKEHHS HE JIIaTHOCTOBAHO PELIMJIUBY I'PIDKI T4 O3HAK CITAMKOBOI XBOPOOU B JKOJHII 3 TPYIL
BHCHOBKH. Y CTPYKTYPi HiC/I0NEPALIMHUX BEHTPAJIbHUX I'PYIK I1iC/I BOTHENAIbHUX IIOPAHEHD XKUBOTA Iepe-
BAKAIOTh XBODI, AKi IEPEHECIIN BiJKPUTY O0IMOBY Tpasmy — 71,1% (p=0,007), cepeli HUX HA YACTKy NAlli€HTiB
3 OEAHAHUMU T4 MHOKUHHUMHY OPAHCHHSIMU [IPUTIAIAE 65,6 %, HA YACTKY OCI6 3 i30IbOBAHUMY [IOPAHCHHSI-
MU — 34,4 % (p=0,112). Binble opniet onepariii 0 repHiOITTACTUKNA NOTPEGYIOTD 33,3 % MallieHTiB. JIarmapocKo-
niyay MeToguky IPOM-Plus ctif, po3IrisaaaTi aK Oonepariiio BUOOPy IIPU JIiKYBAHHI I'PIDK ITiC/IA BOTHEMAIBHUX
MOPAHEHD )KUBOTA. 32 HAABHOCTi 3HAYHUX KOCMETUYHHUX JE(PEKTIB TEPETHBOI YEPEBHOL CTiHKH JOLIJIBHO IIPO-
BOJUTH BiIKPHUTI onepariii, Biggaoun nepesary IPOM-Plus, y pasi i TEXHIYHOI HEMOMJIIUBOCTi — METOAMLII rep-
HIOIUIACTHUKHU Sub-lay 260 on-lay 32 po3po61eHNM ClIOCOOOM OE3HATSLKHOT AJIOTEPHIOIUIACTHUKIL

Ki1r0490Bi cJ10Ba: BOIHENIIbHI IIOPAHEHHS XKUBOTA, BEHTPAIbHI I'PYDKI, XipypriyHe JiKyBaHHS.
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