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Aim. To improve the results of surgical treatment of large postoperative
abdominal hernias (PVAH) in thin and cachectic patients using a modified
polypropylene mesh.

Material and methods. The surgical treatment of 152 patients with large inguinal
hernia was analyzed. Depending on the type of mesh implant used during surgical
treatment, the patients were divided into two groups. In 76 (50%) patients in
group I, hernia excision and hernioplasty were performed using a modified
polypropylene mesh, in group II, 76 (50%) patients underwent surgery using a
classic polypropylene mesh.

Results and discussion. Statistically significantly better results were obtained in
patients of group I compared to group II. The duration of inpatient treatment in
group I was (7.0<1.0) days, in group I — (12.0£2.2) days.

Conclusion. Surgical treatment of large PVAH in thin and cachectic patients
using a modified polypropylene mesh is much more effective compared to the use
of a classic polypropylene mesh, as evidenced by a decrease in the frequency of
postoperative complications.

XIPYPI'TYHE JIIKYBAHHA BEJTUKHX BEHTPAJIbHUX ITICTAOIEPAIITHHHAX I'PHK
YXYIUX TA KAXEKTHYHUX ITALIIEHTIB 3 BUKOPUCTAHHAM
HOJIITPOITIEHOBOI CITKH, MOTH®IKOBAHOI BYTJIEI[EBUMH
HAHOTPYBKAMH TA AHTUCEIITUKOM
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Knrouogi cnosa: nicisonepayiiina Anomauin. Xipypeiune niKy8aHHs GeIUKUX NICAAONEPAYIUHUX BEHMPATbHUX

8eHMpAnbHA 2pudicd, epudic nepednvoi uepesnoi cminku (I1BI) i3 3acmocy8anusam KiacuyHux Memooux
MOOupiKosana noainponiieHosa anoeepuionnacmuxu (sublay, onlay) wacmo cynpogoodicyemvcs nioguujenHsm
cimka, pauu, nicisionepayiini sHympiwnbouepesnozo mucky (BUT) i smenwennam 06°emy uepesHol
PAHOBI YCKIAOHEHHS. NOPOJICHUHU, WO MOJICe Npu3sooumu 00 pPO3BUMKY  AOOOMIHATLHO2O

komnapmmenm-cunopomy (AKC) y 2,4-3,6% eunaoxis i nemanvnocmi ¢ 1,2—
3,4% cnocmepesicenn. Tomy 3axkpumms 8eIuKo2o oeghekmy nepeonboi yepesroi
bBykosuncokuii MeOuyHUll GiCHUK. cmiHKy nompeOye Memoouxu, sAKa He cnpuyuHse nioguwgenns BUT.
2025.T. 29, Ne 4 (116). C. 73-76. 3acmocysanns mexuiku aHamomiyHo20 pO30iNeHHs KOMNOHEHMI8 NepeoHboi
uepesHoi CMIiHKU 3a MOOUPIKOBAHOI0 Memooukolo Pamipeca 6 noconanmui 3i
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CyOell-anonaacmuKko CNpusc 8iOHOBNEHHIO ONMUMATLHO20 00’ My YepeHoi
NOPOJICHUHU A NOKPAWEHHIO pe3yibmamié AiKY6aHH:A, 30KpeMa 3MEeHULEHHIO
yacmomu possumxy AKC. Oonax xombinosani onepamueni empyuamms 3
BUKOPUCIMAHHAM KIACUYHOI NONINPONINEH080I CIMKU ACOYIIOIOMbCA 3 BUCOKOIO
yacmomoro niciaonepayitinux yckiaoneHs — cepomu (30,8—60,4%,), naznoennsa
nicasionepayivinoi panu (4,8—6,4%), nicamypnoi nopuyi (1,2-3,0%) ma mewomu
(0,06-1,60%). Oomicio 3 20106HUX NPUYUH MAKUX YCKIAOHEHb € acenmuyhe
3aNnaneHHs MKAHUH HNePeOHbol UepeGHOi CMIHKU GHACAIOOK KOHMAKmMy 3
noainponinenosoio cimkoio. Mu 88asxcaemo, wjo 8UKOPUCMAHHA MOOUPDIKOBAHOT
NOAINPONINEHO80I CIMKU, IMAPEZHOBAHOI NONI2EKCAMEMUNEH2YAHIOUH XI0PUOOM
ma @yaneyeguMU  HAHOMPYOKAMU — O036ONUMb  NOJNWUMU  Pe3YTbmamu
Xipypeiunozo nikyeanus eenuxux IIBI"y xyoopaasux i KaxekmuuHux nayicHmis.
Mema Oocniodcennn — noxinwumu pe3yibmamu  XipypeiyHoeo JAiKY6aHHs.
BENUKUX NICASAONEPAYIUHUX BEHMPATLHUX SPUIC NEPeOHbOI UepeHOi CMINKU Y
Xy0OopaAGuUX [ KAXeKMuYHUX NAayicHmie WiisIXomM 3acmocy8ants MOOUQpIKo8anoi
NONINPONINEHOB0I CIMKU.

Mamepian i memoou. Ilpoananizogano pe3yrbmamu XipypeiyHoeo AiKYEaHHS.
152 nayienmie i3 eenuxumu nicCIA0NEPaAYiiHUMU BEHMPATLHUMU SPUNCAMU.
3anexcno 6i0 muny cimuacmoeo iMnaaGHMAMy, GUKOPUCMAHO2O Ni0 Uac
ONepamueHo2o 8Mpy4anHs, nayicHmis poznoodireno na 06i epynu. ¥ 76 (50%)
nayiecumie I 2epynu GUKOHAHO BUCIUEHHS 2cpUdci ma 2epHIONIACMUKY 3
BUKOPUCMAHHAM MOOUDIK08anoi noninponinenogoi cimku,; y 76 (50%) nayicumis
1l epynu — onepayito i3 3acmocy8anHAM KIACUYHOT NOJIINPONIIEHOBOT CIMKU.
Pesynomamu  o0ocniosocenna ma ix oo6z206openna. YV nayienmie 1 epynu
OMPUMAHO CMAMUCUYHO OOCMOGIPHO Kpawji pe3yibmamu nopieHano 3 11
epynorw. Tpusaricms cmayionaprozo nikysanus cmarnosuia (7,0 £ 1,0) ooou y 1
epyni npomu (12,0 = 2,2) oobu y I epyni.

Bucnoeku. Xipypeiune 7nikyeanns Genukux RicasAonepayiinux GeHmpanibHux
2pudic nepeoHbol YepegHoi CMIHKU Y XYOOpIsi8UX | KAXeKMUYHUX NayicHmie i3
BUKOPUCIMAHHAM — MOOUQIKOBAHOI  NOAINPONINEH080i  CiMKU €  3HAYHO
epekmusHiwUM NOPIBHAHO 3 KIACUYHOW NONINPONLIEHOBOK CIMKOM, WO
niOMBepOIHCYEMbCS SHUNCEHHAM HACMOMU NICAAONEPAYIUHUX YCKIAOHEHD.

Introduction. Surgical treatment of large postoperative
ventral abdominal hernias (PVAH) using classical
allogernioplasty techniques (sublay, onlay) is often
accompanied by an increase in intra-abdominal pressure
(IAP) and a decrease in abdominal volume, which in the
postoperative period leads to abdominal compartment
syndrome (ACS) in 2.4-3.6% of cases and mortality in 1.2-
3.4% of observations [1,2]. This requires a special
technique for closing a large abdominal wall defect that
does not increase IAP. The use of the technique of
separating the anatomical components of the anterior
abdominal wall using the modified Ramirez technique in
combination with sublay alloplasty helps to create an
optimal volume of the abdominal cavity and improves
treatment outcomes, in particular, reduces the incidence of
ACS [3,4,5]. However, the use of combined surgery with
classical polypropylene mesh leads to a high incidence of
postoperative wound complications, such as seroma (30.8-
60.4%), postoperative wound suppuration (4.8-6.4%),
ligature fistula (1.2-3.0%), and meshoma (0.06-1.60%)
[6,7]. One of the causes of postoperative wound
complications is the development of aseptic inflammation
of the abdominal wall tissues as a result of their contact
with a classic polypropylene mesh. Prolonged aseptic
inflammation of the subcutanecous base, muscles,
aponeurosis, and fascia inhibits the process of
polypropylene mesh germination by connective tissue,
which leads to its wrinkling, and in the case of infection, to
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mesh migration and hernia recurrence. In our opinion, the
use of a modified polypropylene mesh with the antiseptic
polyhexamethylene guanidine chloride and carbon
nanotubes will improve the results of surgical treatment of
large-sized PVAH in thin and cachectic patients.

The purpose of the work was to improve the results of
surgical treatment of large postoperative abdominal
hernias (PVAH) in thin and cachectic patients using a
modified polypropylene mesh.

Material and methods. An analysis of surgical
treatment from 2020 to 2024 was conducted in 152 patients
with large-sized PVAH aged 32 to 84 years using a
modified polypropylene mesh. There were 95 women
(62.5%), 57 men (37.5%). Comorbidities with a
predominance of chronic cardiovascular pathology were
detected in 51 (33.6%) patients, chronic bronchitis in 86
(56.6%), diabetes mellitus in 8 (5.3%), chronic venous
insufficiency of the lower extremities in 7 (4.5%).
Contracture of the rectus abdominis muscles was observed
in 75 (49.3%) people.

All patients underwent special preoperative preparation
on an outpatient basis for an average of (10.0+£3.4) days,
which included: 1) adaptation of the cardiovascular and
respiratory systems and increase in IAP, 2) increase in
cardiopulmonary reserves, 3) corrective therapy of
concomitant diseases, 4) prevention of thromboembolic
complications, 5) prevention of infectious complications
from the postoperative wound, 6) maximum bowel


http://e-bmv.bsmu.edu.ua/

ByxoBuHchkuit Mequunuii Bicauk. 2025. T. 29, Ne 4 (116)

ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

Original research

cleansing. To cleanse the intestines and reduce their
volume, patients were recommended a slag-free diet
excluding bread, flour and potato dishes and were
prescribed laxatives ("Regulax", "Duphalac") and
cleansing enemas. In this way, it is possible to achieve
maximum cleansing and reduction of the volume of the
intestines and hernial protrusion. On the eve of surgery, 12
hours before the operation, "Fortrans" was prescribed
according to the scheme. Adaptation of the respiratory and
cardiovascular systems to increased IAP was carried out
using a dosed bandage compression of the abdomen and a
special complex of respiratory exercises. The abdomen was
compressed with a bandage in a dosed manner, guided by
the patient's well-being. Bandage compression was
performed only in patients with resectable postoperative
hernias, since in the case of unresectable hernias it can lead
to pinching.

The effectiveness of preoperative preparation was
assessed by monitoring the function of the cardiovascular
system and the function of external respiration.
Antibacterial ~ prophylaxis was performed using
cephalosporins of the third generation (cefosulbin) 2 hours
before the operation. In order to prevent thromboembolic
complications, Clexane was used at a dose of 40 mg
subcutaneously 12 hours before the operation and once a
day after the operation for 7-9 days, as well as compression
underwear for the lower extremities during the operation
and for 1 month in the postoperative period. Depending on
the type of mesh implant used, patients were divided into
two groups that were comparable in age, gender ratio, and
size of the PVAH.

In 76 (50%) patients of group I, the operation was
performed using a modified polypropylene mesh [8,9].
First, the "excess" subcutaneous flap was excised. Then,
the hernial sac was separated, which was dissected into two
parts and saved for future plastic surgery. After appropriate
surgical manipulations, revision of the abdominal organs
and checking for hemostasis, the hernial defect (which was
15%x17 cm) was closed with one half of the hernial sac by
suturing the free side to the opposite side with "Vikril"
sutures. After that, a soft polypropylene mesh was prepared
that matched the contours of the hernial hilum. Then, it was
placed on the hernial hilum closed by the hernial sac and
fixed to the edges of the entire circumference of this hilum
with non-absorbable sutures. The next step of the operation
was to cover the other part of the hernial sac over the mesh,
which was also secured with "Vikryl" sutures. Then the
wound was drained and sutured step by step.

In group II, 76 (50%) underwent surgery using a classic
polypropylene mesh. In the early postoperative period,
treatment measures included correction of disorders of the
cardiovascular and respiratory systems, stimulation of
intestinal functions. All patients were prescribed
"Dikloberl" at a dose of 3 ml intramuscularly for 7 days
after surgery to reduce the inflammatory reaction of the
abdominal wall to mesh implantation. In order to prevent
stress ulcers of the gastrointestinal tract, "Kvamatel" was
prescribed according to the scheme. Antibacterial therapy
using cefosulbine 1 g twice a day was continued in all
patients, since they all had an increased risk of infectious
complications from the wound. Prevention of

thromboembolic complications was carried out with
"Clexane" at a dose of 40 mg for 7-9 days.

When performing statistical calculations, the integrated
system STATISTICA® 5.5 (STAT+SOFT® Snc, USA)
was used, wusing a licensed program (AXX
910A374605FA).

Results and discussion. The results of surgical
treatment of large HSV in patients of groups I and II were
evaluated by studying and comparing immediate and long-
term postoperative complications (table).

Immediate results of treatment. An increase in IAP to
(11.5£2.2) mm Hg was observed in group I in 1 (1.2%)
patient, and in group II in 3 (3.6%), which was
accompanied by the occurrence of grade I ACS, which was
eliminated by conservative measures.

Statistically significantly better results were obtained in
patients of group I: seroma, suppuration of the
postoperative wound and inflammatory infiltrate were
detected significantly less often than in group II (p<0.05).
The duration of inpatient treatment in group I was
(7.0+1.0) days, in group II — (12.0+2.2) days.

The long-term results studied by repeated examinations
and questionnaires in 76 patients of group I and 76 of group
II for periods from 1 to 5 years. Chronic pain in the
abdominal wall area for 6-8 months after the operation was
observed in 6 (8.0%) patients of group II and in 1 (1.3%)
of group I (p>0.05), which was eliminated by the method
of prescribing physiotherapeutic procedures and non-
steroidal anti-inflammatory drugs.

Table 1
Immediate and remote results surgical treatment of
patients with large postoperative ventral abdominal

hernias
Complication Group I | Group II
Immediate results n=76 n=76
IAP 1 3
Seroma 6 25"
Postoperative wound 1 8"
suppuration
Inflammatory infiltrate 1 10"
Remote results n=76 n=76
Ligature fistulae of the anterior 0 5
abdominal wall
Meshoma 0 3
Chronic pail 1 6
Recurence of hernias 1 7"

ACS — abdominal compartment syndrome
“The difference compared to group I is statistically
significant (p<0.05).

Thus, significantly better both immediate and long-
term results were obtained in patients of group I. Regarding
the general complication, in particular, ACS, which arose
as a result of intra-abdominal hypertension of the first
degree, was comparable in patients of the two groups and
eliminated after the restoration of intestinal peristalsis.

Due to the fact that the modified polypropylene mesh
implant was used in patients of group I, it was possible to
achieve a reduction in the frequency of seroma by 4.6
times, suppuration of the postoperative wound by 6.1
times, inflammatory infiltrate by 9.1 times, the occurrence
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of ligature fistulas of the anterior abdominal wall by 6
times, and meshoma by 3 times. Such a significant
reduction in the frequency of complications from the
postoperative wound is due to the properties of the
polypropylene mesh, which is modified with carbon
nanotubes and the antiseptic polyhexamethyleneguanidine
chloride, namely, it has a high sorption, hygroscopic and
antiseptic effect, which allows reducing the intensity of
aseptic inflammation of the abdominal wall tissues,
exudation of serous fluid and the risk of infection, while
the classic polypropylene mesh does not have such
properties.

Long-term results of surgical treatment of large PVAH
also confirm the advantages of using a modified
polypropylene mesh compared to the use of a classic
polypropylene mesh, which is associated with a decrease
in the frequency of wound infectious complications,
migration and wrinkling of the mesh and prevents
recurrence of large PVAH.

Conclusions. Surgical treatment of large postoperative

abdominal hernias using a modified polypropylene mesh is
more effective compared to the use of a classic
polypropylene mesh, as evidenced by a decrease in the
frequency of seroma from (30.5+1.2) to (7.3+0.5)%,
suppuration of the postoperative wound from (9.8+0.5) to
(1.2+£0.2)%, inflammatory infiltrate from (12.24+0.6) to
(1.2+0.2)%, ligature fistulas of the anterior abdominal wall
from (6.7+0.5) to 0%, meshoma from (4.0+0.3) to 0%,
chronic postoperative pain from (8.0+0.6) to (1.3+0.2)%,
and hernia recurrence from (9.3£0.6) to (1.3+0.2)%.

Perspectives for further research. Based on the
conducted further research, new approaches to the surgical
treatment of large ventral postoperative abdominal hernias
in thin and cachectic patients will be developed using new
types of nanocomposite mesh implants with antimicrobial
properties of domestic production, which will reduce the
number of postoperative complications and hernia
recurrences and improve the quality of life of patients in
the postoperative period and will provide a significant
economic effect..
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