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The surgical treatment of anterior abdominal wall hernias is one of the most common procedures in elective
surgery. However, the rate of laparoscopic hernioplasty is lower when compared to open methods. Experience
in treating large ventral hernias (= 10 cm) using minimally invasive techniques is limited due to the inability to
compare the edges of the hernial defect without component separation.

OBJECTIVE — to develop an algorithm for choosing a surgical treatment method for patients with ventral hernias
and to evaluate the results of treatment.

MATERIALS AND METHODS. A prospective multicenter study was conducted, which included 534 patients with
ventral hernias of various sizes. All patients were treated from September 2011 to November 2024. Preoperative-
ly, patients with hernias > 10 cm were injected with 100 Units of botulinum toxin type A (BTA) into the muscles
of the anterior abdominal wall. The mean age of the patients was 56.49 + 14.59 years, with 307 (57.5 %) women
and 227 (42.5 %) men. All patients underwent hernia surgery using laparoscopic and open hernioplasty methods
according to the developed algorithm.

REesurts. The algorithm classified patients into three groups based on their hernia size: group 1 — patients with
hernias<4 cm wide (n=269; 50.4 %), group 2 — with a size of 4—10 cm (n=173; 324 %), and group 3 — with
asize of 210 cm (n=92; 17.2%). The mesh was placed intraperitoneally during laparoscopic hernia repair. In all
three groups, laparoscopic hernioplasty demonstrated a significantly lower rate of complications and length of
hospital stay compared to open procedures (p<0.01). Seromas were among the most common complications
in all three groups in our study (n=19; 7.1 % vs n=26; 15.0% vs n=14; 50 %), and their frequency increased with
hernia defect size. In group 3, among patients with large hernias, BTA administration allowed for the reduction of
the aponeurosis defect to < 10 cm in size in 89.4 % of cases and the performance of laparoscopic surgery in patients
who agreed to it. The recurrence rate after laparoscopic surgery was 0.8 %, while after open surgery, it was 1.1 %.

Concrusions. The use of the algorithm for selecting the hernioplasty method allows implementing a per-
sonalized approach to the surgical treatment of patients with ventral hernias. Laparoscopic hernioplasty with
intraperitoneal mesh placement demonstrates significantly better results compared to open methods of hernia
repair in terms of length of hospital stay and complication rate (p<0.01). The use of BTA for hernias > 10 cm in
the preoperative period makes it possible to perform hernioplasty using laparoscopic techniques and minimize
surgical trauma in case the patient refuses laparoscopy.
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Anterior abdominal wall hernias are among the most
common pathologies in surgery and are often caused
by weakness of individual areas of the abdominal
wall or increased intra-abdominal pressure. Accord-
ing to the classification of the European Hernia So-
ciety (EHS), primary ventral (umbilical, linea alba,
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and other locations) and incisional hernias (IH) are
distinguished [16]. Primary ventral hernias occur
almost twice as often as incisional ones [14]. The oc-
currence of the latter largely depends on the method
of wound closure and associated factors, including
healing of the surgical wound. Common risk factors
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for hernia development include obesity, decreased
physical activity and increased life expectancy, and
previous surgical interventions [8, 21]. The pres-
ence of a hernial defect more than 10 cm wide makes
it problematic to suture the hernia without tension
and use additional methods, including separation of
abdominal wall components [2].

Laparoscopic hernioplasty has proven its effec-
tiveness in the treatment of anterior abdominal wall
hernias and demonstrates a significant reduction in
the time spent in the clinic and the duration of the
patient’s rehabilitation after surgery [18]. However,
there are contradictory data from different authors
regarding the frequency of recurrences after laparo-
scopic hernioplasty. Some studies show that hernia
repair with intraperitoneal onlay mesh (IPOM)
yields better [19], comparable [1], and even worse
[23] results than the open hernia repair technique.
At the same time, the use of a mesh in any of the
selected hernioplasty methods is recommended
when suturing hernial defects with a diameter of
more than 1 c¢m [2]. The main factors influenc-
ing recurrence are advanced age, overweight and
obesity, diabetes, smoking, and reduced immunity
[17]. Surgical complications, such as seromas or
infections, significantly increase the risk of hernia
recurrence. In the case of umbilical hernias, recur-
rences are more common in large defects, reaching
30—40 %. The recurrence rate of IH can reach 37 %
after 4 years. In fact, factors such as the type of mesh
selected, its placement, adequate mesh overlap, de-
fect closure, the use of separation techniques in her-
nia repair, and the alignment of aponeurosis edges
influence the rate of hernia recurrence after surgery
[2, 8, 12, 25]. A personalized approach to choosing
a surgical treatment method for hernia repair can be
crucial for minimizing the risk of hernia recurrence
and postoperative complications.

OgjecTIVE — to develop an algorithm for choosing
a surgical treatment method for patients with ven-
tral hernias and to evaluate the results of treatment.

Materials and methods

General characteristics of patients

A prospective multicenter study was conducted
from September 2011 to November 2024 at the
clinical sites of the Department of General Surgery
No. 2 of Bogomolets National Medical University,
namely at the Kyiv City Clinical Hospital No. 3
and the Leleka Medical Center. The study included
534 patients with ventral hernias (primary and in-
cisional) who underwent preoperative preparation
and had various types of scheduled surgical inter-
ventions for hernia repair. The average age of the
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patients was 56.49 = 14.59 years, and among those
examined, there were 307 (57.5%) women and
227 (42.5%) men. Detailed characteristics of the
patients are given in Table 1.

Inclusion criteria for the study
The inclusion criteria included:

age from 18 to 90 years;

uncomplicated ventral hernias;

compensated concomitant pathology;

scheduled hernia surgery;

consent to hernioplasty with mesh prosthesis;

patient consent to hernioplasty with or without

suturing of the hernia defect.

The possibility of performing laparoscopic pros-
thetic hernioplasty with TPOM was also agreed
upon with the patients. In case of refusal of the pro-
posed laparoscopic surgery, the patient underwent
open hernioplasty.

Patients with hernial defects of 10 cm or greater
in width were asked to provide additional consent
or refusal to inject botulinum toxin type A (BTA)
into the muscles of the anterior abdominal wall in
the preoperative period. In this study, we adminis-
tered BTA «off-label» using our patented methodol-
ogy (Ukrainian patent for utility model No. 142997
dated 10.07.2020 «Method for treating large ven-
tral hernias by injecting botulinum toxin type
A into the muscles of the anterior abdominal wall»).
BTA was injected 4—5 weeks before the operation

Table 1. Demographic and pre-operative data
(n=534)

Characteristic Value
Women 307 (57.5%)
Men 227 (42.5%)
Age, years 56.49 = 14.59
Body mass index, kg/m? 30.27 £4.33
ASA score

I 136 (25.4%)

II 379 (71.0 %)

I 19 (3.6%)

I\Y 0
Obesity 209 (39.1%)
Smoker 108 (20.2 %)
Type of hernia

Primary ventral 293 (54.9 %)

Incisional 241 (451 %)

Note. ASA — American Association of Anesthesiologists.
Data are presented as M+SD or abs. (%).
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into the transverse, external, and internal oblique
muscles of the abdominal wall under double control
of the drug injection at 6 points, 3 on the right and 3
on the left, with a total volume of 100 Units (Botox,
Allergan, USA).

Exclusion criteria from the study

Exclusion criteria included:
patients under 18 or over 90 years old;
complicated ventral hernias (including strangu-
lated);
decompensated concomitant pathology;
urgent operation;
refusal of mesh hernioplasty;
subxiphoid or suprapubic localization of the her-
nial defect.

Algorithm for choosing the surgical treatment
method for hernias

In all patients, during the perioperative period, the
physical examination was supplemented with an ul-
trasound examination (US) of the abdominal cavity
and anterior abdominal wall to determine/clarify
the localization and size of the hernial defect, as well
as the number of aponeurosis defects.

The EHS classification [16] divides primary ven-
tral hernias (PVH) and IH into small, medium, and
large hernias using several approaches. PVH is clas-
sified as having a hernial defect larger than 4 cm, and
IH as having an average aponeurosis defect width of
4—10 cm. TH with a width of > 10 c¢m is considered
large. PVH of > 10 cm is significantly less common
than ITH of similar size. However, a significant width
of divergence in the edges of the aponeurosis poses
a significant challenge in eliminating the hernia, ir-
respective of the cause of its occurrence [8]. Since
the width of the hernial defect has a direct propor-
tional effect on the tension in the area of suturing
the edges of the aponeurosis, we chose to use the
width of the hernia as the primary criterion for
grouping patients based on treatment method.

According to the proposed algorithm, we divided
patients into 3 groups based on the width of the
hernial defect. Group 1 included patients with her-
nias (PVH and IH) <4 cm in size (n=269; 50.4 %),
group 2 — with asizeof 4—10cm (n=173;32.4 %),
group 3 — with asize of >10 cm (n=92; 17.2%).

In establishing the algorithm, we considered the
patient’s age, consent to laparoscopic intervention
with intra-abdominal mesh placement, and consent
to the introduction of BTA 4—5 weeks before sur-
gery for hernia width > 10 cm. Taking into account
the literature data and our studies on the reliability
of mesh fixation to the anterior abdominal wall, we
proposed performing hernioplasty without suturing
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the hernia defect when choosing a laparoscopic op-
tion for surgery in patients over 65 years of age and
in the presence of concomitant somatic pathology.
This reduces surgery duration and intraoperative
trauma [11]. Patients under the age of 65 were re-
garded as working, and when choosing a laparoscop-
ic option for hernioplasty, we proposed suturing the
hernia defect to preserve the functional activity of
the anterior abdominal wall muscles. The proposed
algorithm for choosing a surgical treatment method
for hernias is presented in Figure.

All patients who smoked were advised to quit
1 month before surgery. Patients with overweight
and obesity were encouraged, if feasible, to follow
a diet in an attempt to normalize their weight before
surgery. All patients who were diagnosed with type
2 diabetes mellitus underwent appropriate conserva-
tive treatment in the preoperative period, if neces-
sary, in order to stabilize their glycaemic levels and
achieve diabetes compensation at the time of surgery.

Technique of surgical interventions

In each of the three groups of patients, the choice
of hernioplasty technique was carried out accord-
ing to the above algorithm. In all cases, hernioplasty
was performed using a mesh. The size of the mesh
was chosen according to the size of the hernial de-
fect and the type of surgery. Thus, for open surgical
interventions, the overlap of the edge of the hernial
defect with the mesh was calculated to be at least
3 cm, and for laparoscopic ones, at least 5 cm [8, 9].

In case of the patient’s consent to laparoscopic
surgery, one of the options for its implementation
was chosen according to the algorithm: laparoscop-
ic hernioplasty using the TPOM method, which
involved suturing the hernial defect before mesh
placement (Lap TPOM); laparoscopic hernioplasty
using the TIPOM method without suturing the her-
nial defect (Lap TPOM without suturing); laparo-
scopic hernioplasty using the IPOM method with
open suturing of the hernial defect through a mini-
incision in the skin directly above the hernial hilum
(Lap TPOM+). In the case of Lap IPOM+ in pa-
tients with TH, partial or complete excision of the
old scar and excess skin of the hernial protrusion
was performed to achieve a better cosmetic effect
of the operation.

Laparoscopic surgery began with revision of the
abdominal cavity. After determining the location,
size, and number of hernial defects, the anterior
abdominal wall was prepared for mesh installation,
namely, viscerolysis, mobilization of the round and
falciform ligaments of the liver as needed. When
performing Lap IPOM, the hernial defect was su-
tured with non-absorbable sutures, capturing the
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Ventral hernia

Hernia width
| i '
<4cm 4-10 cm >10cm
PVH small (<2 cm) PVH > 4-10 cm PVH > 10 cm

PVH medium (= 2—4 cm)
IH type W1 <4 cm

[H type W2 >4-10 cm

[H type W3 > 10 cm
I

Consent to Lap Consent to Lap Consent to BTA
[ ' | [ ' | | ' |
Yes No Yes No Yes No
. . Hernia width
Age, years Age, years after BTA, cm
1 ] 1
<65 > 65 <65 > 65 <10 >10
Lap Lap Open Lap Lap IPOM Open | Consent to Lap Open Open
IPOM IPOM sublay or sublay IPOM IPOM
or or Lap IPOM or or
Lap Lap without Vi N Open Open
IPOM hernia Ies IO sublay sublay
without suturing Lap IPOM Open with with
hernia or or sublay component component
suturing Lap IPOM+ Lap IPOM+ separation separation

PVH — primary ventral hernia; IH — incisional hernia; Lap — laparoscopic hernia repair, IPOM — intraperitoneal mesh placement;
IPOM+ — intraperitoneal mesh placement with open hernia suturing; BTA — botulinum toxin type A.

Figure. Algorithm for choosing a surgical treatment method for ventral hernias

entire thickness of the aponeurosis in order to avoid
cutting through the sutures. After that, the pneu-
moperitoneum was deflated and the points of trans-
aponeurotic mesh fixation were marked. Then, the
pneumoperitoneum was restored, a composite mesh
with an anti-adhesive coating was installed in the
abdominal cavity, and it was fixed to the anterior
abdominal wall at previously determined points
with transaponeurotic sutures in order to avoid
mesh displacement. After that, the main fixation of
the mesh was performed directly with tackers using
the «double crown» technique.

In Lap TPOM without suturing, the operation
was performed similarly to the above-described
technique, but without suturing the hernial defect.
In this operation, after the stage of preparation of
the anterior abdominal wall, the mesh was imme-
diately fixed, controlling the minimum overlap of
the mesh 5 cm from the most protruding edge of the
aponeurosis from the center.

In Lap TPOM+, the difference in the per-
formance of hernioplasty from Lap IPOM was
that the stage of suturing the hernial defect was
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performed openly. After preparing the anterior ab-
dominal wall, the pneumoperitoneum was deflated,
and a mini-incision of the skin was performed di-
rectly above the hernial hilum. If necessary, the ex-
cess skin and the old postoperative scar were also
excised. Then, the aponeurosis defect was sutured
openly, with a continuous suture of non-absorbable
double thread 1—0. After that, the laparoscopic
stage was continued with the placement and fixa-
tion of the mesh, as mentioned above.

We performed open hernioplasty using one of
three options. For hernias < 10 c¢m in size, open her-
nioplasty was performed using the sublay method
with the placement of a light macroporous polypro-
pylene mesh retromuscularly preperitoneally and
suturing the hernial defect (Open sublay). In the
case of a hernial defect larger than 10 cm, one of the
following two options was performed: hernioplasty
using the sublay method with suturing the hernial
defect and separation of the anterior abdominal
wall components to minimize tension (Open sublay
with CS); herniolaparotomy, mobilization of the
edges of the hernial defect, with the placement of
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a composite mesh with an anti-adhesive coating in-
traperitoneally, its fixation in at least 8 points with
separate transaponeurotic sutures to the anterior
abdominal wall, with, if possible, subsequent su-
turing of the aponeurotic defect with a continuous
suture with non-absorbable double monofilament
thread 1—0 (Open TPOM). If necessary, wound
drainage according to Redon was performed dur-
ing open hernioplasty.

Determination of possible postoperative
complications

In order to objectify the detection of possible com-
plications in all patients before discharge from the
hospital, as well as during follow-up examinations
in the clinic, the physical examination was supple-
mented with ultrasound of the abdominal cavity
and anterior abdominal wall. If complications were
detected, they were categorized according to the
Clavien—Dindo classification [6].

The presence of seroma was determined in the
case of local fluid accumulation, without signs of in-
flammation, in the thickness of the anterior abdomi-
nal wall, in the area of mesh placement and in the
area of the hernia sac (after laparoscopic hernioplas-
ty with IPOM or IPOM without suturing the her-
nia defect). During follow-up examinations in the
postoperative period, if there was persistent pain in
the area of mesh placement and no signs of inflam-
mation, an ultrasound of this area was required to
exclude/confirm possible fluid accumulation in this
area. The type of seroma was determined according
to the Morales-Conde classification [15].

Surgical site infections (SSIs) were assessed ac-
cording to the criteria proposed by The United
States Centers for Disease Control and Prevention
(CDC) [10].

We defined hernia recurrence as the presence of
a hernial protrusion in or around the surgical site,
combined with a defect of the anterior abdominal
wall in this area, which was confirmed both clinical-
ly and instrumentally. In patients who underwent
laparoscopic hernioplasty using the TPOM tech-
nique without suturing the hernial defect, and who
showed protrusion of the anterior abdominal wall
without any signs of mesh displacement according
to ultrasound, the situation was classified as mesh
prolapse (bulging) without hernia recurrence.

Statistical analysis

Data were analysed with the statistical package
IBM SPSS Statistics Base (version 22). All results
were considered statistically significant at a val-
ue of p<0.05. Quantitative data are presented as
mean * standard deviation (SD), unless otherwise
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stated. The normality of the data distribution was
checked using the Shapiro-Wilk test (p >0.05). For
data not normally distributed, comparisons were
made using the paired Student’s t-test for related
samples and the Student’s t-test for unrelated sam-
ples. For data not normally distributed, comparisons
were made using the Wilcoxon signed-rank test for
related samples and the Wilcoxon-Mann-Whitney
test for unrelated samples.

Results and discussion

A total of 534 patients with ventral hernias partici-
pated in the study. In group 1, among patients with
a hernia defect up to 4 cm according to the EHS
classification [16], there were 66 (12.4 %) patients
with small PVH (< 2 cm), 125 (23.4%) patients
with medium PVH (2—4 cm) and 78 (14.6 %) pa-
tients with TH type W1 (<4 cm). Group 2 included
74 (13.9 %) patients with large PVH and hernia
defect width >4—10 cm, and 99 (18.5%) patients
with TH type W2 (= 4—10 cm). Group 3 included
28 (5.2%) patients with large PVH and hernia
width > 10 ¢cm and 64 (12 %) patients with TH type
W3 (= 10 cm). More detailed treatment effective-
ness indicators for each group of patients are pre-
sented in Table 2.

Given the variety of types of ventral hernias by
location and the wide range of possible surgical op-
tions, which are presented in Table 2, it is statisti-
cally difficult to assess individual complication
rates for each of the detailed samples. In order to an-
alyze the effectiveness of the developed algorithm,
the treatment results were assessed for each group,
depending on the size of the hernial defect and not
the cause of the hernia formation or its localization.

In group 1, 125 (46.5 %) patients chose laparo-
scopic surgery, while 144 (53.5 %) insisted on an
open version of hernioplasty using the sublay meth-
od. Among patients who underwent laparoscopic
surgery, there were 65 patients younger than 65
years old who underwent Lap IPOM with suturing
of the hernial defect. There were also 60 patients in
this group whose age was > 65 years. 46 (76.7 %) of
them underwent Lap IPOM without hernia repair,
and 14 (23.3 %) patients >65 years of age under-
went Lap IPOM with hernia repair.

In group 1, open surgeries resulted in a longer
hospital stay than after laparoscopic procedures
(p<0.001). In patients > 65 years of age, Lap IPOM
without hernia repair resulted in comparable length
of hospital stay (p =0.956) compared to Lap IPOM
with aponeurosis repair. At the same time, the fre-
quency of complications in this age group when per-
forming Lap IPOM without hernia repair was lower
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Table 2. Patient and hernia characteristics, and surgical outcomes (n=534)

>
< =
B g g s £
3 2 3§ E £ g
Type of hernia Type of operation N = E E = g g 2
5= 3 g »n 5
z [~ S =
S
o
Group 1, hernia size < 4 cm (n=269)
Lap [IPOM 24 1.42+0.58 0 0 0
Small PVH
(<2 cm) Lap [IPOM WS 14 1.36 £0.50 0 0 0
Open sublay 28 3.57%0.69 0 1(0.4 %) 1
Lap IPOM 31 1.45+0.57 A(15%) 4
Medium PVH Lap IPOM WS 19 1534051 0
(2—4 cm)
Open sublay 75 3.97+0.99 8(3.0%)
Lap [IPOM 2% 1.46+0.51 3(1.1%) 0
g iyé?ﬁ)“” Lap IPOM WS 13 1.46+0.52 2(0.7%) 0 0
Open sublay 41 417%0.92 8(3.0%) 4 3 1(04%)
Group 2, hernia size 4—10 cm (n=173)
Lap IPOM 15 1.40+0.51 0 2001%) 10
Large PVH Lap IPOM WS 13 1.46 +£0.52 0 4(2.3%) 4 0
(4—10 cm) Lap IPOM+ 5 3.20 +0.45 0 2(11%) 0 2
Open sublay 41 532099 1(06%) 15(87%) 7 5 2(1.1%)
Lap IPOM 15 1.64+0.63 0 3(1.7%) 3 0 0
TH type W2 Lap IPOM WS 22 1734055 1(06%) 1(06%) 1 0 0
(4—10cm) Lap IPOM+ 7 3.29+0.49 0 0 0 0 0
Open sublay 55 504111 2(141%) 19(11.0%) 10 14 5(29%)
Group 3, hernia size >10 cm (n=92)
Lap IPOM 13 1.69+0.79 0 1(1.1%) 1 0 0
Lap IPOM+ 11 3.73+0.64 0 0 0 0
L PVH
(Za ri%ecm) Open sublay - 0 0 0 0
Open IPOM 3.67+0.58 0 0 0 0
Open sublay with CS 1 5 0 1(1.1%) 1 0 0
Lap IPOM 12 1755062 1(11%) 3(33% 3 0 0
Lap [IPOM+ 20 3.35+0.81 0 1(11%) 0 0 1(1.1%)
[H type W3 5
e 1g lzfn) Open sublay 3 3.67+0.58 0 1(11%) 1 0 0
Open IPOM 5 3.8+0.84 0 2022%) 2 0 0
Open sublay with CS 24 6.79+1.35 0 14(152%) 6 3 3@33%)

Note. WS — without suturing; IPOM+ — intraperitoneal mesh placement with open hernia suturing; CS — component separation.
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Table 3. Postoperative complications (the Clavien-Dindo classification)

Complications
Group Herniasize N
Total Grade I GradeIl Gradellla GradelIllb GradelIVa GradeIVb
1 <4em 269 26(96%) 17(63%) 8(29%)  1(04%) 0 0 0
2 4—10cm 173 46(265%) 21(121%) 20(115%) 3(17%)  2(12%) 0 0
3 >10 cm 92 23(250%) 12(13.0%) 7(7.6%)  4(44%) 0 0 0
Total 534 95(178%) 50(9.4%) 35(65%) 8(15%)  2(0.4%) 0 0

(n=2; 4.3 %) than after Lap IPOM with defect re-
pair (n=1; 7.1 %), and in both cases the complica-
tions were represented by seromas (Grade I).

The overall incidence of complications in group 1
after laparoscopic operations was 3.3 %; after open
sublay, it was 6.3 %. Only in 1 case of hematoma
development after open sublay was there a need
for surgical treatment with hematoma evacua-
tion, which we classified as Grade I1Ta according
to the Clavien—Dindo classification. In all other
cases, complications were classified as Grade I and
Grade II. The distribution of complications accord-
ing to the Clavien—Dindo classification, identified
in each group, is presented in Table 3. Superficial
infections in the postoperative wound area were
observed in 1 (0.37 %) case. In addition to the SSI
indicated in Table 2, there was also 1 (0.37 %) case
of urinary tract infection after open sublay in this
group. In both cases, the administration of antibac-
terial drugs was effective in eliminating the infec-
tion and did not require additional interventions.
We did not observe any hernia recurrences within
12 months after surgery in this group.

Similar to group 1, group 2 patients were more
likely to choose open hernioplasty using the sublay
method (n=96; 55.5%) over laparoscopic IPOM
(n=77; 44.5%). Given the larger hernial protru-
sion in this group compared to group 1, 12 (15.6 %)
patients opted for Lap IPOM+ among laparoscopic
methods, motivating this by the desire to remove ex-
cess skin over the protrusion and the old scar in the
hernia area. The duration of the operation was the
shortest in the Lap IPOM without suturing and Lap
IPOM groups; the duration of Lap IPOM+and Open
sublay was significantly longer (p <0.001). The low-
est complication rate was observed in the Lap TIPOM
group without suturing (14.3 %); complications af-
ter Lap IPOM with hernia repair and Lap IPOM+
were comparable (16.6 % vs. 16.6 %; p>0.05), and
the highest complication rate was after Open sub-
lay (35.4 %). In the age group > 65 years, Lap IPOM
without suturing also demonstrated a lower compli-
cation rate (n=>5; 14.3 %) compared to laparoscopic
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hernioplasty methods with hernia defect suturing
(n=4;22.2 %). It is worth noting that all these com-
plications were Grade I (n=8) and Grade IT (n=1),
were represented by seromas (n =7) and hematomas
(n=2), and were eliminated by puncture under ul-
trasound control. While after Open sublay, a wide
range of complications was observed: superficial
SSI (n=5; Grade II), deep SSI (n=2; Grade IIIDb),
urinary tract infections (n=1; Grade II), seromas
(n=17; Grade I — 12, Grade IT — 5) and hematomas
(n=09; Grade IT — 6, Grade I11a — 3).

In group 2, after Lap IPOM without suturing
the hernial defect, mesh prolapse (bulging) was
observed in 2 (5.7 %) patients. According to Liang
et al., postoperative bulging occurs in 21.5 % of pa-
tients after laparoscopic hernioplasty, while after
open intervention this figure is only 1.3 % [13]. At
the same time, the development of bulging did not
require repeated surgical intervention. Ultrasound
examination of the anterior abdominal wall con-
firmed the absence of latent hernia recurrence.

There were also 4 (2.3 %) recurrences in this
group, 1 after Lap IPOM without hernia repair and
2 after Open sublay. In all cases, patients reported
an episode of excessive physical exertion before the
onset of signs of hernia recurrence, and in 1 case af-
ter Open sublay, superficial SSI also occurred in the
postoperative period.

Group 3 included patients with a hernia width of
>10 cm. In this group, the possibility of performing
laparoscopic operations was considered only after
preliminary preoperative preparation, namely, the
introduction of BTA 4—5 weeks before the opera-
tion. 66 (71.7 %) patients agreed to the introduction
of BTA before the operation. At the same time, in
59 (89.4 %) patients, the hernia defect decreased to
<10 cm postoperatively, thereby enabling the offer
of laparoscopic hernioplasty to these patients. The
high trauma of traditional open operations for large
hernias prompts the search for possible options to
minimize surgical trauma [20] and demonstrates the
patients’ commitment to laparoscopy. Given this, as
well as the lower prevalence of these hernias and
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their concentration mainly in specialized centers,
we observed the highest rate of laparoscopic opera-
tions (n=56; 60.9 %) in group 3 compared to open
(n=36; 39.1 %) operations among all three groups
of patients. In this group, we noted the widest range
of possible surgical options, which is presented
in Table 2. For example, all patients who refused
BTA (n=26; 28.3 %) or whose hernia size remained
more than 10 cm after BTA (n=7; 7.6 %) were of-
fered Open IPOM or Open sublay with CS. At the
same time, all patients after BTA underwent Open
IPOM at their insistence, and all of them refused
Open sublay with CS. Among patients who refused
BTA, only 1 patient underwent Open IPOM and 25
patients were treated by Open sublay with CS.

In group 3, three patients with a defect width re-
duced to <10 cm after BTA (n=159) refused lapa-
roscopic surgery and instead underwent Open sub-
lay with hernial defect closure without tension and
without the need for component separation. Lapa-
roscopic surgery was performed in 56 patients, of
which 25 (44.6 %) patients underwent Lap IPOM
with hernia closure and 31 (55.4 %) patients un-
derwent Lap TPOM+. We believe that the higher
percentage of Lap TIPOM+ selection is due to the
patient’s desire to improve the cosmetic appearance
of the anterior abdominal wall by removing excess
skin over a large hernial protrusion and postopera-
tive scar, which is observed in the vast majority of
cases with large hernias.

Patients in group 3 experienced the shortest hos-
pital stay duration following Lap IPOM with hernia
suturing. Patients who underwent Lap IPOM+ and
Open TPOM had a longer postoperative hospital
stay compared to those who underwent Lap IPOM,
but comparable to each other (p>0.05). This may
be due to the presence of an open stage of surgery in
Lap TIPOM+ and less intraoperative trauma to the
anterior abdominal wall in Open IPOM, compared
to sublay techniques. Open sublay with CS required
the longest hospital stay for the patient after sur-
gery, as its implementation requires extensive dis-
section of the anterior abdominal wall tissues.

The complication rate in group 3 was low-
er among patients who underwent BTA (n=7;
10.6 %) compared to those who refused this proce-
dure (n=16;61.5 %). When comparing laparoscop-
ic and open operations, the complication rate after
laparoscopic operations was also lower (n=15;8.9 %
vs n=18; 50.0 %). Thus, after Lap TPOM, 4 cases
of seroma (Grade I — 3; Grade 1T — 1) were ob-
served, and after Lap IPOM+, 1 case of superficial
SSI (Grade IT) was seen. After open operations, the
spectrum of complications was much wider. The
largest number of cases was observed after Open
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sublay with CS (n = 15), namely: superficial SST— 3
(Grade II), urinary tract infections — 2 (Grade II),
seromas — 7 (Grade I — 5, Grade I1Ta — 2), and
hematomas — 3 (Grade I — 1, Grade I11a — 2). Af-
ter Open sublay, there was only 1 case of seroma
(Grade 1), but it should be noted that the number
of cases observed in this group was limited (n =3).
The group of patients who underwent Open IPOM
was also small (n=8), but considering the volume
of intervention for large hernias, the complication
rate was significantly lower than that after Open
sublay with CS (n=2; 25.0% vs n=15; 60.0 %).
Complications after Open IPOM were represented
by seromas (n = 2; Grade I).

In group 3, a 65-year-old patient (1.1 %) was di-
agnosed with hernia reccurence 11 months after Lap
IPOM with suturing of the L3-1L4 type of IH after an
episode of excessive physical exertion. During reop-
eration, the suture of the aponeurosis was found to
be intact at the site of the previous defect. However,
there was a separation of the edge of the aponeuro-
sis of the abdominal oblique muscles, resulting in the
formation of a hernial defect adjacent to and below
the previously addressed defect, accompanied by the
migration of the lower edge of the mesh into the her-
nial sac. A partial resection of the mesh in the hernial
sac was performed, followed by open suturing of the
aponeurosis defect and the laparoscopic placement of
an additional mesh using the IPOM+ method.

No mortality was observed in all three groups. Re-
peated surgical interventions under general anesthe-
sia within 30 days after surgery were also avoided.

Summarizing our results, it is worth noting that
the presence of a wide range of possible surgical
interventions for ventral hernias [2, 4, 20], as well
as the variety of hernia locations on the anterior ab-
dominal wall according to the EHS classification
[16], prompts the search for a unified approach to
the choice of surgical operation. Professional orga-
nizations provide specific surgical treatment guide-
lines for PVH and IH [8, 9, 21], as well as general
guidelines for both types of ventral hernias [2—5].
For example, according to the recommendations of
the European and American Hernia Societies for
the treatment of PVH, hernias larger than 4 cm
should be treated similarly to the treatment tactics
for TH [9]. That is why, when developing an algo-
rithm for choosing a treatment method, we chose
the size of the hernia defect as the main criterion
and not the etiological factor.

In our study, we chose the IPOM for laparoscopic
mesh placement, as it is the most studied and the ad-
vantages of its use have been proven in practice, un-
like other laparoscopic hernioplasty methods, the ex-
perience of which is currently being accumulated [9].
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In all three observation groups, laparoscopic op-
erations demonstrated a significantly lower rate
of complications and length of hospital stay com-
pared to open methods of hernioplasty (p<0.01).
Our data on a significantly shorter hospital stay
coincide with the data from other studies [2, 22,
26]. There is no consensus in the literature on the
overall rate of complications after laparoscopic her-
nioplasty compared to open surgery. For example,
a significantly lower frequency of wound infection
after laparoscopic interventions has been proven,
but a higher percentage of intraoperative intesti-
nal damage and the development of intestinal fis-
tulas, compared to open methods of hernia repair
[2, 4, 24, 26]. In all 3 groups, we did not observe
any cases of intraoperative complications, includ-
ing intestinal damage. However, it is worth noting
that all laparoscopic operations were performed by
surgeons with advanced skills in laparoscopy.

Seromas are one of the most frequent complica-
tions in ventral hernia repair [15]. This tendency
was also observed in all three groups (n=19; 7.1 %
vs. n=26; 15.0 % vs. n=14; 50 %), and the frequen-
cy of seromas increased with increasing hernia de-
fect size. Hematomas were also found in all three
groups (n=5;1.9% vs.n=11;6.3% vs.n=3;3.0 %),
but mostly after open sublay hernioplasty, and only
in 1 case in group 2 after Lap IPOM+. In all cases,
fluid accumulations were not observed on ultra-
sound for more than 3 months and were classified
as Type I and Type ITa according to the Morales-
Conde classification.

The prevalence of laparoscopic methods of sur-
gery in the treatment of hernias, in addition to the
complication rate, may be influenced by their higher
economic cost [22]. In groups 1 and 2, we observed
a lower frequency of choosing the laparoscopic
version of hernioplasty compared to the open one
(46.5 % vs. 53.5 % and 44.5 % vs. 55.5 %). However,
our rates of laparoscopy are higher than in the anal-
ysis of 161,415 cases of ventral hernia hernioplasty
in the United States presented by B. Fry et al. in
the period 2010 to 2020. For example, the frequency
of laparoscopic hernioplasty during this period de-
creased from 23.8 % to 11.9 %, and the frequency of
open hernioplasty — from 74.2 % to 66.2 % [7].

In group 3, we observed a higher prevalence of
laparoscopic operations compared to open ones
(60.9% vs. 39.1%). The use of BTA in the preop-
erative period allowed for a reduction in the initial
width of the hernia defect and the introduction of
minimally invasive operations in the category of
patients with large hernias (> 10 cm). Laparoscopic
operations are usually considered as an alternative
to open procedures only for hernias<10 cm [4], or
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even<8 cm [5]. The rapid recovery of the patient
after surgery and a reduction in the period of hospi-
tal stay, compared with open traumatic operations,
may provide significant justification when consider-
ing the economic feasibility of choosing laparoscopy.
At the same time, according to B. Fry et al., there
is a tendency toward an increase in the number of
expensive robotic-assisted hernia repairs against the
background of a decrease in the number of laparo-
scopic and open operations, while the recurrence
rate is highest for robotic-assisted hernioplasty [7].

The recurrence rate in our study after laparo-
scopic operations was 0.8 %, and after open opera-
tions, it was 1.1 %, which is a comparable indicator.
This may indicate both the effectiveness of the se-
lected algorithm for choosing a treatment method,
precise preparation in the preoperative period with
minimization of risk factors, and the need for a lon-
ger observation period.

Limitations of our study are the limited dura-
tion of observation (in most patients within 12
months), a limited sample of patients in certain
subgroups and the study of the effectiveness of
a single dose of BTA (100 Units) with preoperative
administration in patients with hernias of > 10 cm.
Additionally, there were no patients with hernias
wider than 20 c¢m in our study, most likely because
these hernias are extremely rare according to the
literature. In the study, we observed a low rate of
hernia recurrence and a low rate of complications
after laparoscopic operations. In order to further
study the influence of individual factors (hernia
type, localization) on the level of complications
and hernia recurrences with different hernioplasty
techniques, we consider it advisable to continue
observation in a more distant period and increase
the sample of patients.

Conclusions

The use of the algorithm for selecting the hernio-
plasty method allows implementing a personalized
approach to the surgical treatment of patients with
ventral hernias. Laparoscopic hernioplasty with in-
traperitoneal mesh placement demonstrates signif-
icantly better results compared to open methods of
hernia repair in terms of length of hospital stay and
complication rate (p<0.01). The use of BTA for
hernias > 10 c¢m in the preoperative period makes it
possible to perform hernioplasty using laparoscopic
techniques and minimize surgical trauma in case
the patient refuses laparoscopy.
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MEeHELKMEHT BEHTPAJIIbHUX I'PYEK: PE3Y/IBTATH JIIKYyBAHHSA HA
OCHOBi pO3pOOIEHOI'O AITOPUTMY

0.10. Iodde, T. B. Tapaciok, M. C. Kpusonycros, O.II. CreneHko

Hamionanpuuit meguanamii yaiBepceuret iMeHi O. O. Boromobirst, Kuis

XipypriuHe JIIKyBaHHs I'PWXK IEPEJIHbOI YEPEBHOI CTIHKM € OAHUM i3 HAMIIOMMPEHINNX Y IJIAHOBIM Xipyprii,
aJIe 4aCToTa 3ACTOCYBAHHA JIAIIAPOCKOIIYHOI I'€PHIOIIACTUKH € MEHIIIOIO IIOPIBHAHO 3 BiIKDUTUMU METO/IAMHU.
JocBij TiKyBaHHA BEHTPAIbHUX I'PHK BETMKUX PO3MipiB (= 10 €M) i3 BUKOPUCTAHHAM MAJIOiHBA3UBHUX TEXHO-
JIOTi € OOMEXEHUM YePe3 HEMOMJIIUBICTD 3'€JHAHHA KPAiB I'PHXKOBOIO Ae(PEKTY 6€3 cerapartii if KOMIIOHEHTIB.

MeTta — pO3pPOOUTH AITOPUTM BUOOPY METOLY XipypIidHOIO JIIKyBaHHS MAIIEHTIB i3 BEHTPAIbHUMU I'PHKAMU
Ta OL[{HUTH PE3Y/IBIaTH JIIKyBAHHS.

Marepiaau Ta MeTOAH. [IPOBEAECHO NPOCNEKTUBHE OAraTOLICHTPOBE JOCI/PKEHHS i3 3AIydeHHAM 534 marii-
€HTIB i3 BEHTPA/IbHUMU I'PIDKAMU Pi3HOI'O po3Mipy. ITarienTy NpoxXoauin iKyBaHH:A 3 BepecHs 2011 p. go nuc-
Tonazaa 2024 p. ITauieHTH 3 TPrKaMu po3MipoM = 10 ¢M y foonepaifiHuil nepios OTPUMYBAIN iH €Ki 00Ty-
sotokcuny tuny A (BTA) y 1o3i 100 MO B M’131 ITEpETHBOI YEPEBHOI CTIHKU. CepEHI BiK MTAIIEHTIB CTAHOBUB
(56,49+ 14,59) poxky. Cepen xHux 6y1o 307 (57,5 %) KIiHOK i 227 (42,5 %) 4OMOBIKIB. YCiM MarfieHTam mpoBEACHO
OIIEPATHUBHE BTPYYAHHA 3 [IPUBOAY I'PIDKi 3 BAKOPUCTAHHAM JIAIIAPOCKOIIIYHUX T4 BIIKPUTHUX METOLIB I'€PHIiO-
IUTACTUKHU BifITIOBiTHO JJO PO3POOBIEHOTO AITOPUTMY.

PesyasraTn. [Ipy po3pooOlli aropuTMy BUOOPY METO/Y JIIKYBAHHS OCHOBHUM KPHUTEPIEM OYJIO OOPAHO PO3-
Mip I'PHKOBOTO JE(PEKTY, BIATIOBITHO 10 AKOTO MAIiE€HTIB PO3IOAUIMIIN HA TPU TPYHH: I'Pyla 1 — MIMPpUHA TPYEKi
<4 cm (n=269; 50,4 %), rpyma 2 — 4—10 cm (n=173;32,4 %), rpyma 3 — > 10 cm (n=92; 17,2 %). IIpu namapo-
CKOIIYHUX OIEPALIAX 3 JIKBIALii IPIDKi CITKY PO3MIITYBIH iIHTPAA6JOMiHAIBHO. Y BCiX IPYIIAX JIATAPOCKOIIIY-
Hi onepartii TPOJEMOHCTPYBAIN CTATUCTUYHO 3HAYYIIO MEHIIY YACTOTY YCKJIAJHEHD i TPUBAIICTD IEPEOYBAHHA
B CTAL[iOHAPi NOPIBHAHO 3 BIIKDUTUMHU METOAAMH repHiorracTuku (p <0,01). Cepomu 6y1u OJHUM 3 HAUYAC-
TIMIMX YCKIAAHEHB Y BCIX rpymax (n=19; 7,1 %, n=26; 15,0 %, n= 14, 50 % BianosigHo). 11ei MOKa3HUK 3pOCTAB
y Mipy 36UIBIIEHHA PO3MIPY I'PHXKOBOTO AeeKTy. Y rpymi 3 yeeaeHHA BTA y 89,4 % BUITaAKiB 14710 3MOTY 3MEH-
IIUATH AeEKT AaTOHEBPO3Y 0 < 10 CM i BAKOHATH JIAITAPOCKOIIYHY ONEPALIIO B MALIE€HTIB, AKi 1A/ HA HET 3TOAY.
YacToTa peEnUINBY ITiC/IA TATAPOCKOIIIYHUX Oonepariiit cranosuia 0,8 %, nicaa Bigkputnx — 1,1 %.

BHCHOBKH. BUKOPHUCTAHHA JITOPUTMY BUOOPY METOY T€PHIOILUIACTUKU A€ 3MOT'Y iMIUIEMEHTYBATH B IIPAK-
THUKY NEPCOHAIIZ0OBAHMN MiIXiJ O XipypPrivHOIO JKyBAHHA MAIIEHTIB i3 BEHTPAIbHUMU I'PHKAMU. Jlanmapo-
CKOITiYHA I'€pHIOIUIACTHUKA 3 iHTPAAOJOMIHAIBPHUM PO3MIIICHHAM CiTKH JEMOHCTPYE CTATUCTUYHO 3HAYYIIO
KpAallli pe3yJIbraTh NOPIiBHAHO 3 BIiIKPUTUMM METOAAMU JIIKBiIALlii I'PYDKI IIPH OLiHIL TPUBAIOCT] NEPEOYBAHHS
B CTAL[iOHAPi TA YACTOTH PO3BUTKY yCKIagHEHD (P <0,01). Bukoprcranssa B joonepauiiauil nepiog 5TA npu
IPKax po3Mipom > 10 cm J1a€ 3MOTI'y BUKOHATU I'€PHIOIUIACTUKY 34 JOIIOMOI'OIO JIAITAPOCKOIIIYHUX METOINK
i MiHIMI3yBaTH OINEPALIMHY TPABMY B Pa3i BiIMOBH ITALIIEHTA Bif JTAIIAPOCKOITIl.

K1r0490Bi c/10Ba: Mic/sionepantiifia rprka, BEHTPAIbHA IPIDKA, TEPHIOIUIACTHKA, GOTYJIOTOKCHH THITY A.
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