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MprYMeHeHWe PasnnNYHbIX MOKPbITUI, YBEIUUMBAIOLLMX BMOCOBMECTUMOCTb SHAONPOTE30B NPU NAACTUKE NOCNEONEePaLMOHHbIX BEHTPAbHBIX FPbIXkK
(MBr) — TpeHA, nocneaHUX UCCAeL0BaHMI B FePHUONOTUM.

Lienb nccnepoBaHUA: OLEHUTD KMHUYECKYH0 3QGEKTUBHOCTL «ONn-lay» repHMONacTUKMU 1 NepeaHelt cenapaLMoHHOM NAACTUKM C UCMOb30BaHUEM
TPAAMLMOHHBIX S3HAONPOTE30B M SHA0NPOTE308 C HAGUOHOBBLIM NOKPLITUEM.

Matepuan u metoapl: B NPOCNEKTUBHOM, HEPaHAOMU3MPOBAHHOM UCCNeA0BaHUM NPUHANO ydacTue 140 YenoBek, pas3genéHHbix Ha 2 rpynnbl. OcHoB-
Has rpynna (n=60) — nauWeHTbl, ONepUpPOBaHHbIE C UCMONb30BaHMEM MOMNPONUAEHOBOO 3HAONPOTE3a C HAadMOHOBLIM NOKPLITUEM. KOHTpONbHAA
rpynna (n=80) — naLuMeHTbl, y KOTOPbIX MCMO/b30BA/CA TPAAULMOHHDIN 3HAOMNPOTe3. Mccneayembie rpynnbl 6blav passaeneHbl Ha NOArpynrbl B 3aBUCK-
MOCTM OT BMAA BbINOSHAEMOM NAacTUKK. MaumneHTam B nogrpynnax 1A (n=25) n 2A (n=35) onepawuuu BbINOSHEeHbI N0 MeTOAMKe «on-lay», naumeHTam
B noarpynnax 16 (n=40) u 26 (n=40) — B 06bEéMme nepenHei cenapaLMOHHON repHUONACTUKU. Bee naumeHTbl Bbiiv 06cnenoBaHbl B CTaHAAPTHOM
o06béme. Cpok HabntogeHusa coctasun 6 mecaues. PUKCUPOBANUCH KONUYECTBO, XapaKTEP, CPOKM THOWMHbIX OCIOXKHEHUN M UHOUNLTPATOB, a TaKKe
06bEM iumdopen. na ctatucTuyeckoit 06paboTkm AaHHbIX UCNO/Ib30BaANOCh MporpammHoe obecneyerune SPSS 17.0.

PesynbTathl: nprMeHeHne HadUOHOBOTO NOKPLITUA HA SIHAONPOTE3AX, UCMOb30BAHHbIX NPU NAACTUKE FPbIXK A0 5 CM, BHE 3aBUCMMOCTM OT BapuaHTa
NAACTUKK, [aN TOKAECTBEHHbIE Pe3y/IbTaTbl B PAHHEM U NO34HEM Noc/ieonepaLoHHOM Nepuogax, a Nnpy NAacTvKe rpbix pasmepom ot 5 cm go 15
CM OTMEYEHbl Pas/IMynA B KOJIMYECTBE NOCe0NePaLMOHHbIX MHOUNBTPATOB M CEPOM B 30HE CenapaLMOHHON rePHMONAACTUKMN C UCNONb30BAHNEM
06bI4HOro 3HAONpOTE3a. B noceBax M3 paHEBOro OTAENAEMOro B OCHOBHOM rpynne OTCyTCTBOBana natoreHHas mukpodnopa. Mpu cenapauyoHHOM
NAaCcTUKe C MCNONb30BaHWeM HaGMOHOBOIO IHAONPOTE3A KONMYECTBO FHOWMHbIX OCNIOKHEHWUM, MHOUALTPATOB, CEPOM, BbIO CYLLECTBEHHO HUXKE.
3aKnKoueHue: NpUMeHeHVe NoIMMPONUAEHOBOIO S3HAONPOTE3a C HAGUOHOBLIM MOKPLITUEM NPU BbINOJIHEHWUM PA3/IMYHbIX BAPMAHTOB NepeaHuUX nia-
CTVK BPIOLIHOM CTEHKM Y NaLmeHToB ¢ MBI NpUBENO K CHUMKEHWIO YacTOTbl NOC/IEONEPALMOHHON NIMMGOPEN 1 THOWHO-BOCTIANUTEBHBIX OCNONKHEHWIA.
KnioueBble cnoBa: rocneonepayuoHHAs BeHMPAsbHAA 2PbiMa, CEnapayUOHHAA 2epHUOMAACMUKA, HAGUOH, HOZHOEHUE pPaHbl, Cepoma,
nonunponuneHoselli 3HOoNpomes.
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The use of various coatings to increase the biocompatibility of endoprostheses in the repair of postoperative ventral hernias (PVH) is a prominent trend
in contemporary herniology.

Objective: The study aimed to evaluate the clinical effectiveness of on-lay hernioplasty and anterior component separation using traditional endoprostheses
versus Nafion-coated endoprostheses.

Methods: A prospective, non-randomized study was conducted on 140 patients divided into two groups. The study group (n=60) underwent repair
using a polypropylene endoprosthesis with a Nafion coating. The control group (n=80) received a traditional endoprosthesis. Groups were further
divided into subgroups based on the surgical technique: Subgroups 1A (n=25) and 2A (n=35) underwent on-lay repair, while Subgroups 1B (n=40) and 2B
(n=40) underwent anterior separation hernioplasty. All patients underwent standard examinations with a 6-month follow-up. The incidence, nature, and
timing of suppurative complications, inflammatory infiltrates, and the volume of lymphorrhea were recorded. Statistical analysis was performed using
SPSS 17.0 (IBM Corp., Armonk, NY, USA).
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Results: For hernia defects up to 5 cm, the use of Nafion-coated endoprostheses yielded results identical to traditional meshes, regardless of the repair
method. However, for defects between 5 cm and 15 cm, significant differences were noted. The Nafion-coated group showed negative wound cultures
for pathogenic microflora. Furthermore, separation repairs using the Nafion-coated mesh resulted in significantly lower rates of purulent complications,

infiltrates, and seromas compared to the control group.

Conclusion: The use of Nafion-coated polypropylene endoprostheses in various types of anterior abdominal wall repair for PVH patients led to a significant
reduction in postoperative lymphorrhea and purulent-inflammatory complications.
Keywords: Postoperative ventral hernia, separation hernioplasty, Nafion, wound suppuration, seroma, polypropylene endoprosthesis.
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BBEOEHMUE

NeyeHne nocneonepaumoHHbIX BeHTPanbHbIX rpbi (IMBl) As-
NAETCA aKTyaNbHON 3afayelt COBPEMEHHOM xupypruu. B HacTosAwee
Bpems B Poccum BbinonHseTca 4o 120 Tbic. onepawmi B ros Ha opra-
Hax GpioLIHOW NOMOCTW, NPK 3TOM YacToTa passuTua MBI gocturaet
80 15% [1, 2]. dopmupoBaHmne nNocneonepaLMoHHbIX TPbIXK CBA3AHO
C MHOXeCTBOM (GaKTOPOB — MHAMBUAYaNbHBIMW OCOBEHHOCTAMM 3a-
KUBMIEHUA TKaHeW, HasnMuyMem CcomyTcTBylOLWMX 3aboneBaHuit, oco-
OEHHOCTAMM TEXHWKM YLUMBAHUA PaHbl, MOBTOPHLIMU ONEPaLVAMM,
CUCTEMHBIMWU BOCMANUTENIbHBIMU MPOLLECCaMM, XMMMO- U NIy4eBOM
Tepanwei [3, 4].

PeweHwne Bonpocos xupyprum MBI 3akntoyaetcs B BbipaboTke
NepcoHanM3MpPoBaHHOTO NOAXOAA K IEYEHUIO 3TOW C/IOXKHOM naToso-
rvn. OfHaKo, B HacTosAllee BPEMA HeT OBLLENPUHATON [OKa3aTeNb-
HOW cucTembl NogHopa MeToaa NNACTUKM BPIOLLHOW CTEHKM 1 Bbibopa
ONTUMaNbHOrO MaTepuana A/ ero BbINOJAHEHUA, YTO 3HAYUTENbHO
3aTpyAHAET MHAMBWAYaNV3aLMIO iedenua [5, 6]. B HacToALee Bpema
06Lenpu3HaHHON ABNAETCA HEHATAXKHAA rePHUONAACTUKA C UCMONb-
30BaHMEM CeTYaTOr0 MMMAAHTATa, CHUMKAIOWAA PUCK peuuavBa Ao
5-10% [7]. Mpw aTOM 3HAONPOTE3bI, DUKCUPYIOLLMECA BE3 HATAKEHMS,
pPaBHOMEpPHO pacnpeaensatoT HarpysKy, CHUXKaA TPaBMaTM3aLmio TKa-
Hel. BaKHbIM KpUTEPUEM NOUCKA MATEPUAOB ANA U3rOTOBNEHUA IH-
Zl0NpoTE30B, ABNAETCA UX MHEPTHOCTb M BUOCOBMECTUMOCTb, KOTOPbIE
CHWKAKOT BbIPA¥KEHHOCTb BOCMANMUTENbHOM PEaKLMU OKPYKAKOLLUX
TKaHeW, B KOTOpble MMNNAHTUPYETCA 3HAoNpoTeS [8].

AKTyanbHOW 3afaveit pa3paboTKM COBPEMEHHbIX MaTepua-
JI0B ANA TEPHUONNACTUKMN ABAAETCA MOANPUKALMA OOLLEU3BECTHDIX,
3apeKOMEeH0BaBLIMX cebA MOAMNPONUNEHOBbIX 3HAOMNPOTE30B C
LeNblo MOBbLIWEHUA WX BUOCOBMECTMMOCTU M CHUMKEHUSA 4acToTbl
OC/IOXKHeHWI. B HacTosllee BpeMA aKTUBHO BHEAPAOTCA MOKPbITUS,
cofepallupe akTuBHble ¢uUbpobAacTbl, ycMAMBatOLWME MPOLECCHI
NPOpPacTaHMA CeTYaTbiX MMNAAHTOB GpUBPO3HOM TKaHbio [9]. Kpome
3TOro, pAf uccnefoBatenei cuntaet sGPeKTMBHBIM UCNONb30BaHNE
PRP — nna3mbl, HAHECEHHOM Ha NOBEPXHOCTb SHAONPOTE3A, YTO NPU-
BOZAMT K MHTMOMPOBAHUIO TKAHEBbIX META/IIONPOTENHA3 U YCUIEHWIO
¢dunbpunoreHesa [10].

B HacToAllee Bpems, B Pas/IMYHbIX OTPACAAX MeLULMHbI, WH-
TepecHbIMU ABAAKOTCA NPUMEHEHUEe MOHOOBMEHHbIX MembpaH, Ko-
TOpbIE MMEIOT HeobbluHble HaHOCTPYKTYPHblE CBOMCTBA. Mpumepom
TaKo membpaHbl ABnAeTcA HadKOoH. [laHHOe BELLECTBO NPU KOHTaKTe
¢ 06bluHOV BOAOI, 0boralwéHHoW aeiTepmem, cnocobHo, Habyxas,
nposaBaaTb amoudunbHble ceoictea [11]. CynbpoHaTHaa rpynna B
CTPYKTYpe HadnoHa ABNAETCA rMAPOPUNLHON M pacnonaraeTca CHapy-
KM MembpaHbl, a NeppTopyrepoaHbIe rPYNNUPOBKU, Kak rmapodob-

INTRODUCTION

Treatment of postoperative ventral hernias (PVH) remains
a pressing issue in modern surgery. Currently, up to 120,000 ab-
dominal surgeries are performed in Russia annually, with the inci-
dence of PVH reaching 15% [1, 2]. The formation of postoperative
hernias is multifactorial and is associated with individual tissue
healing characteristics, comorbidities, wound suturing tech-
niques, repeated operations, systemic inflammatory processes,
and a history of chemotherapy or radiation therapy [3, 4].

Solving the challenges of abdominal wall repair requires a
personalized approach to this complex pathology. However, there
is currently no generally accepted, evidence-based system for se-
lecting the specific repair method or the optimal material, which
significantly complicates individualized treatment [5, 6]. At pres-
ent, tension-free hernioplasty using mesh implants is the gold
standard, reducing recurrence rates to 5-10% [7]. Furthermore,
tension-free implants distribute mechanical load evenly, thereby
reducing tissue trauma. Critical criteria for selecting endopros-
thetic materials include inertness and biocompatibility, which
help minimize inflammatory responses in surrounding tissues [8].

A key challenge in developing modern hernioplasty ma-
terials is modifying proven polypropylene endoprostheses to
improve biocompatibility and reduce complication rates. Coat-
ings containing active fibroblasts, which enhance the integra-
tion of mesh implants into fibrous tissue, are currently being
introduced [9]. Additionally, some researchers advocate for the
use of platelet-rich plasma (PRP) applied to the endoprosthesis
surface to inhibit tissue metalloproteinases and enhance fibril-
logenesis [10].

The use of ion-exchange membranes with unique nano-
structural properties is gaining interest in various medical fields.
One such material is Nafion. When exposed to deuterium-deplet-
ed water, this substance swells and exhibits amphiphilic prop-
erties [11]. The sulfonate groups in the Nafion structure are hy-
drophilic and oriented toward the membrane exterior, while the
hydrophobic perfluorocarbon groups remain internal. This struc-
ture mimics the lipid bilayer of a cell membrane [12].

Furthermore, at the media interface, Nafion molecules un-
fold to form a micellar structure 20-30 um thick, similar to the
cellular glycocalyx. The presence of numerous nanovilli creates a
specific medium viscosity that underlies the membrane's selec-
tive permeability [13, 14]. The external sulfate groups cause local
acidification, which has been shown to have a proven bactericidal
effect [15]. Consequently, investigating the use of Nafion ion-ex-
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Hbl€ YacTW, PacnosararoTcA BHYTPU. Bcé 3To aenaeT cTpyKTypy AaHHO-
ro BELLECTBA UAEHTUYHOMN CTPYKTYpPE KNETOYHOM MeMbpaHbl, KoTopas
ABNAETCA IMNUAHLIM bucnoem [12].

Kpome Toro, Ha rpaHvue pasgena cpes, monekynbl HapuoHa
pa3MaTbIBAOTCA C GOPMUPOBAHMEM MULENNAPHOW CTPYKTYPbI, TON-
WyHoM 20-30 MKM, BM3KOW NO CTPYKTYPE KNETOYHOMY [IMKOKaMKCY.
B 30He MHOrouMcieHHbIX HAaHOBOPCUMHOK GOPMUpPYeTCA onpeaenéx-
Has BA3KOCTb cpeapbl. [laHHble 0BCTOATENbCTBA NIexaT B OCHOBe U36u-
paTesbHON NPOHMLLAEMOCTM faHHOW MembpaHbl [13, 14]. HapyXHble
cynbdaTHble rpynmnbl NPUBOAAT K 3aKUCNEHUIO OKpPYKatoLLel cpeabl,
YTO MMEET AOKa3aHHbIN BakTepuumaHbli 3ddekT [15]. B aTOM cBA3M,
aKTyaNbHbIM ABNAETCA UCCNEA0BaHUE BOSMOXHOCTU UCMNONb30BaHMUA
MOHOOBMEHHOM MembpaHbl HAQUOH B KAYECTBE NOKPLITUA NOANMPO-
NUAEHOBbIX UMMN/IAHTATOB A/1A1 YIYULIEHWA UX CBOMUCTB.

MepBble UcCnefoBaHWA BUOCOBMECTMMOCTM HadUOHa MpoBO-
ZLMNNCb Ha Kpbicax camLios Sprague-Dawley, KOTOpPbIM CUHTETUYECKME
MaTepuasbl, NOKPbITbIE HAGUOHOM, UMNIAHTUPOBAUCL MOAKOXKHO,
npeabptowmnHHO. Kpome Toro, pactBop HadvoHa BBOAMACA Kpbicam
BHYTPUBEHHO. MccnefoBaHmA NOKasanu KpaHe HU3KYIO aKTUBHOCTb
BOCMa/IMTENbHON peakLyn OKPYXKaKoLWMX TKaHelh Ha HadwoH. Mpu
3TOM KpPOBOCHabeHWe TKaHew, OKPYKatoLWMX UMMAAHT, He CTpajano
[16]. HaduoH feMOHCTPUPYET OTIMYHBIE NOKa3aTeNM BUOCOMECTUMO-
CTW ANA Pa3NUYHbIX UMNAAHTOB, BUOCEHCOPOB, MMMAAHTUPYEMbIX B
TENO YeNoBeKa YCTPOWCTB, Baarogapsa cBOeW XMMUYECKON MHEPTHO-
CTW, YCTOMUYMBOCTU B BUONOTMYECKMX CPEAaX U HU3KON TOKCMYHOCTU
[14].

LLENb UCCNEAOBAHMUA

y}'ly‘-ILUEHMe pe3ynbratoB e4eHUA NauneEHTOB, I'IEDEHéCUJVIX ne-
PeAHIO HEHATAXKHYIO repHNONNACTUKY C NCNO/Ib30BaHMEM IHA0MNPO-
TE30B C HadJVIOHOBbIM NOKPbITUEM.

MATEPUAN U METOAbI

Hamn nposegeHO NPOCNEKTUBHOE, HepaHAOMWU3MPOBAHHOE,
OTKpbITOE, NPAMOE WU3y4YeHWe BAUAHUA NONUMPONUIEHOBOMO 3HAO-
npotesa ¢ HaGUOHOBbIM MOKPLITUEM HA PE3YIbTaTbl XMPYPrUYECKOro
neyeHna naumeHTos c MBI, B KoTopom npuHANo yyactme 140 yenosek,
pa3fenéHHbIX Ha pag, rpynn v noArpynn.

B kauecTBe sHAONPOTE3a BLICTYNANA ceTka «Ichua-cTaHaapT»
(Lintex, Poccus) — ceTyatbiit 3g0npoTes U3 MOHOGWUAAMEHTHOMO NOAW-
nponuneHa. HaHeceHne MOHOOBMEHHO MeMBPaHbl Ha NOBEPXHOCTb
CETKM NPOBOAMNOCH MYTEM 3aMauMBaHUA NOCNeSHeV B TaMUHAPHOM
60okKce (Il creneHb 3aWmTbl OT BO3MOXKHOTO bakTepuanbHoro obceme-
HEHUs), HENOCPEACTBEHHO C Ha4yasoM onepauuu, B 5% cnupToBOM
pacTBope HadUOHa, C AaNbHENLIUM BbICbIXaHMEM HA OTKPbITOM BO3-
ayxe B TeyeHue 15 muHyT. B pesynbtate Ha NOBEPXHOCTU CETKU U B eé
nopax ¢opM1poBanack TOHKaA NAEHKa MOHOOBMEHHOM MEMBPaHbI.

Mepsyto (ocHOBHyt0) rpynny (n=60) cocTaBuAM NaLMEHTbI, one-
PUPOBaHHbIe C UCMNO/Ib30BaHWEM MOAUMNPONUIEHOBOMO 3HAONPOTE3a
C HadVOHOBbBIM MOKPbITUEM. B laHHOI rpynne BblAeneHo 2 noarpyn-
Mbl NO TUNY BbINOJHAEMOW FrePHUONAACTUKM:

e noarpynna 1A (n=25), roe 3HAONPOTE3UPOBAHUE C NOAM-

MPONWIEHOBLIMKM MaTepuanamMu, CoAepKalMmm Hapuo-
HOBOEe MOKPbITWE, NPON3BOAMNOCH B 06bEME HEHATANKHOW
repHUONNacTuKK «on-lay;

e noarpynna 16 (n=35), rae sHAONPOTE3NPOBAHME C NOAK-

NPONWIEHOBbIMW MaTepuanamu, CoaepaliMmm Haduo-
HOBOe MOKpPbITUE, MPOBOAMAOCL B 06bEME NepeaHei ce-
NapaLyoHHOM (PETPOMYCKYNAPHOM) repHUONNACTUKN.
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change membranes as a coating for polypropylene implants is
highly relevant.

Biocompatibility studies of Nafion have been conducted in
male Sprague-Dawley rats, in which Nafion-coated synthetic ma-
terials were implanted subcutaneously and preperitoneally. Addi-
tionally, Nafion solutions were administered intravenously. These
studies demonstrated an extremely low inflammatory response
in the surrounding tissues, with no adverse effects on local blood
supply [16]. Due to its chemical inertness, stability in biological
environments, and low toxicity, Nafion demonstrates excellent
biocompatibility for various implants, biosensors, and medical
devices [14].

PURPOSE OF THE STUDY

The study aimed to evaluate the clinical effectiveness of on-
lay hernioplasty and anterior component separation using tradi-
tional endoprostheses versus Nafion-coated endoprostheses.

METHODS

We conducted a prospective, non-randomized, open-la-
bel study involving 140 patients to evaluate the effect of a Na-
fion-coated polypropylene endoprosthesis on the surgical out-
comes of PVH repair. Patients were divided into two main groups
and four subgroups.

The endoprosthesis used was an Esfil-Standard monofila-
ment polypropylene mesh (Lintex LLC, Saint Petersburg, Russia).
The ion-exchange membrane was applied by soaking the mesh
in a 5% Nafion alcohol solution within a laminar flow hood (Level
Il biosafety) immediately before surgery, followed by 15 minutes
of air-drying. This process formed a thin ion-exchange membrane
film on the mesh surface and within its pores.

The first (study) group (n=60) consisted of patients who un-
derwent repair using the Nafion-coated polypropylene endopros-
thesis. This group was divided into two subgroups based on the
surgical technique:

e  Subgroup 1A (n=25):

sion-free on-lay repair.

e Subgroup 1B (n=35): Patients underwent anterior com-

ponent separation (retromuscular) hernioplasty.

The second (control) group (n=80) consisted of patients
who underwent similar procedures using the Esfil-Standard mesh
without the Nafion coating. The control subgroups were divided
using the same techniques, with each subgroup comprising 40
patients.

Inclusion criteria for the study were:

e  Midline PVH with a defect size up to 15 cm;

e Absence of recurrence (primary PVH only);

e Absence of strangulation (elective cases);

e Use of polypropylene endoprostheses;

e  Patient age between 20 and 65 years.

The age and gender distribution of the study groups are pre-
sented in Table 1. The groups and subgroups were comparable
with respect to baseline demographics and comorbidity manage-
ment. All hernias were located in the midline of the abdomen.
The follow-up period for all patients was six months.

Before surgery, all patients underwent abdominal ultra-
sound. For a 15 cm hernia, an abdominal CT scan was performed
to assess the anatomy of the anterior abdominal wall and the
volume of the abdominal cavity. Additionally, lower-extremity

Patients underwent ten-
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e Bropyt rpynny (KoHTponbHyto) (n=80) cocTaBuau nauu-
€HTbl, KOTOPbIM 6blNM BbINOSHEHbI aHANOTUYHbIE 06BEMBI
onepauuii, 04HAKO C MCMNO/Sb30BAHWMEM MNOUMPONMUIEHO-
BOTo 3HAONpoTe3a «dcdun-ctaHaapt» (Lintex, Poccus) be3
HadUOHOBOrO MOKPbLITUA. MoArpynnbl B AaHHOM Cay4yae
6b11M pa3geneHbl N0 TOMY XKe NPUHLMMY, YTO U OCHOBHbIE,
1 coctaBuam no 40 NaLMEeHTOB B KaXKJ0M.

Kputepuamm BKAKOYEHMA B UCCNef0BaHME ABAANUCD:

e cpeauHHaa MBI oo 15 cm;

*  OTCYTCTBME PeLMAMBUPYIOLLETO XapaKTepa nocaeonepaLm-
OHHOM TPbIXKK;

®  OTCYTCTBME NPU3HAKOB YLLEMIEHHON IPLIKMU;

*  BbINONHEHWE OMNepaLLMm C UCMOb30BaHMEM NOAUNPONUE-
HOBbIX 3HAOMNPOTE30B;

e BO3pacT yyacTHuKos oT 20 o 65 ner.

Bo3pacTHoi 1 N0N0BOM COCTaB B rpynnax UCcCAeA0BaHUA npes-
cTaB/eH B Tabn. 1. Mo conyTcTByIOLLENM NAaTONOMMK FPYNMbl U NOATPYN-
Nbl CPaBHEHWA Ha Pa3NMYHbIX 3Tanax NPOBeAEHUA WUCCNefoBaHWA
OblAM CONOCTAaBUMbI U KOMMNEHCUPOBaHbI. [PbIXKM SI0KaIM30BaAUCH NO
CpesMHHOM MHUK uBoTa. CpoK HabnoaeHWA 3a NaLMeHTamu CocTa-
BMA 6 mecALEeB.

Mepea onepaumeit Bcem naupeHTam BbinosHaNock Y3 bptoww-
HOM NONOCTH, @ NPV FPbIXKEBBIX BbINAYMBAHMAX pasmepom 15 cm — KT
KMBOTA C Le/Iblo OLEHKM aHAaTOMUK nepefHel BPIOWHON CTEHKU U
06bEMa OptolwHOM MonocTU. TaKKe BbINOMHANACH YALTPA3BYKOBas
fonneporpadua BeH HUMKHUX KOHEYHOCTEN, OLeHMBanach GyHKUmA
BHELUHero ApIxaHua.

MocneonepaLoHHbIi MOHUTOPUHT 33 COCTOSIHUEM MaLMEHTOB
BK/ItOYAN B ce6A AMHAMUYECKYHO OLLEHKY NMOKa3aTenei KAMHUYECKOro
N BMOXMMMYECKOTO aHaM3a KPOBM Ha 2, 4 U 6 CyTKM nocnie onepa-
umu, Y31 6ptoLHOW NONOCTU U MATKMX TKAHEN 30HbI FePHUONNACTURN.
B xofe nocnegHero MccnefoBaHUA OLEHWBANOCH HAMUME TeMaToM
U MHOUIBTPATOB B 30HE OnepaLym, 06bEM HKUAKOCTHBIX CKOMNEHUN.
Kpome Toro, BbInonHANOCb BaKkTepronormyeckoe uccnesosaHve no-
CEeBOB C NMOBEPXHOCTU ONePaLMOHHON PaHbl C LieNblo OLEHKN MUKPO-
61OLEeHO3a U YyBCTBUTENBHOCTM K aHTMBUOTMKaM. PUKCMpPOBaNUCH
KONMYECTBO M XapaKTep rHOMHbIX OCNIOXKHEHWUIA B rpynnax uccneaosa-
HWA, CPOKM UX BO3SHMKHOBEHUA. OLeHMBaNach ANUTENbHOCTb CTaLmo-
HapHOTO NleYeHuns, CKOPOCTb YAANEHUA APeHaXKel U3 NOAKOKHO-KU-
POBOM KNETYATKM.

B TeyeHune nocnegytowmx 6 mecaues nauueHTbl OTCAEKMBANUCH
B aMbYy/N1aTOPHOM peXRMME C PpUKCaLMEN OCNOKHEHMI, NOTPeBHOCTM B
NMOBTOPHbIX ONepaumax, 4JAMTENbHOCTU IeYeHNA B CTaLlMOHape 1 Npo-
BOAMMOM JIe4EHUN.

Tabauya 1 BospacmHol u nosos8oli cocmas e 2pynnax ucciedo8aHuUs

venous Doppler ultrasound and pulmonary function tests (PFTs)
were performed.

Postoperative monitoring included the assessment of clini-
cal and biochemical blood tests on days 2, 4, and 6. Ultrasound
examinations of the abdominal wall were performed to detect
hematomas and inflammatory infiltrates and to quantify fluid
collections (seromas). Bacteriological cultures of wound samples
were obtained to assess the microbiome and antibiotic sensitiv-
ity. The incidence, nature, and timing of suppurative complica-
tions were recorded, along with the duration of hospital stay and
the time to surgical drain removal.

Patients were monitored as outpatients for six months.
During this period, complications, the need for secondary inter-
ventions, and the total treatment duration were recorded.

Ethical statement. The study was approved by the Local Eth-
ics Committee of the Kabardino-Balkarian State University named
after Kh.M. Berbekov, Nalchik, Kabardino-Balkaria, Russia (Pro-
tocol No. 2, January 30, 2020). All patients provided written in-
formed consent for the surgery, the use of the modified implant,
and the processing of their personal data in accordance with the
World Medical Association's Declaration of Helsinki.

Statistical analysis. Statistical analysis was performed us-
ing SPSS 17.0 (IBM Corp., Armonk, NY, USA). The normality of
quantitative variable distributions was tested using the Kolmog-
orov-Smirnov test. As the data were not normally distributed,
non-parametric methods were employed. Quantitative variables
are presented as the median and interquartile range (Me [Q1;
Q3]). Comparisons between two independent groups were per-
formed using the Mann-Whitney U-test. Categorical variables are
presented as proportions and were compared using Pearson's
chi-square test. The critical level of significance was set at a=0.05.

RESULTS

Clinical efficacy of on-lay hernioplasty using a Nafion-coated
endoprosthesis

The outcomes of on-lay hernioplasty using Nafion-coated
endoprostheses were analyzed based on the dimensions of the
hernia defect. In supra-aponeurotic (on-lay) repair, increasing the
size of the hernia requires more extensive subcutaneous tissue
dissection. Clinical practice demonstrates that this is associated
with a significant increase in the incidence of lymphorrhea and
suppurative-inflammatory complications. Consequently, on-lay
repair is currently primarily indicated for small defects. This lim-
itation makes a direct comparison between on-lay repair with

Table 1 Age and gender distribution in the study groups

I'pynna 2 (n=80)
Group 2 (n=80)

Noarpynna A Moarpynna b Noarpynna A Moarpynna b

Subgroup A Subgroup B Subgroup A Subgroup B
.?gf;f’pi‘;’g;::’xn ‘(’/02()") 41.7 (25) 58.3 (35) 50.0 (40) 50.0 (40)
mz:"éq:*};’o)% (n) 25.0 (15) 30.0 (18) 25.0 (20) 27.5(22)
ﬁ;i:‘:f:“nb'(';)’ (n) 16.7 (10) 28.3(17) 25.0 (20) 22.5(18)
Bospact, Me [Q1; Q3] 53 [43; 55] 59 [45; 62] 50,5 [44,5; 55] 55 [42; 58]

Age, Me [Q1; Q3]
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dTnyeckoe 3aaBneHune. Pabota ofobpeHa NOKaNbHbIM 3TUYe-
CKUM KomuTeTom KabapauHo-Bankapckoro rocysapcTBEHHOTO YHW-
BepcuteTa um X.M. Bepbekosa, npotokon Ne 2 ot 30.01.2020. Bce
naLMeHTbl NOANMCaNu NUCbMeHHOe A06POBO/IbHOE MHDOPMUPOBaH-
HOe corface Ha ornepawuio, YCTaHOBKY MOAMGULIMPOBAHHOIO UM-
naaHTa 1 06paboTKy CBOMX NEPCOHA/bHBIX AaHHbIX B COOTBETCTBUE C
XenbCMHCKOW Aeknapaumelt BcemmnpHo MeamMUMHCKOM accoumaumm
(2004).

CratucTueckan obpabotka. s craTucTUyeckoin obpaboTku
ZLaHHbIX MCMO/b30BaHO NporpammHoe obecneyeHne SPSS 17.0 (IBM
Corp., Armonk, NY, USA). MpoBepKa HOPManbHOCTU pacnpeaeneHns
KONMUYecTBEHHbIX NOKasaTenei nposoaunack no Kputepuio Konmoro-
poBa-CMmupHoBa. He BCe BapuaLMOHHbIE PAAbI UMENU HOPMaNbHOe
pacnpeseneHuvs, B CBA3M C YeM AaNbHeWLIMIA aHan3 NPOBOAWACA NO
HenapameTpuyeckum metogam. KonnuectBeHHble NoKasaTenu npes-
CTaB/IeHbl MeAMaHOM 1 MeXKBapTUAbHbIM MHTepBanom, Me [Q1; Q3].
CpaBHeHMWe KONIMYECTBEHHbIX NOKa3aTe/nel ABYX He3aBUCUMbIX rpynn
NPOBOAMNOCH C UCNONb30BaHNEM KpuTepusa MaHHa-YutHu. Kateropu-
anbHble MoKasaTtenu bblau npeacTasneHbl B BUAe fonei. Pasnnuua
KaTeropuasnbHbIX MNOKasaTenei Mexay He3aBUCUMbIMU Tpynnamu
OLLeHMBANNCh C NOMOLLbIO KpuTepusa X2 MupcoHa. Kputuyeckuii ypo-
BEeHb 3HaUMMOCTV NpY NPOBEPKe CTAaTUCTUYECKUX TMNOTE3 COCTABAAN
a=0,05.

PE3YNbTATbI

KnmHuyeckana addeKTMBHOCTb repHUNAAcTUKKM «on-lay» ¢ uc-
No/b30BaHWEM 3HAOMPOTE3a C HAGUOHOBLIM MOKPLITUEM

ConocTtaBneHve pe3ynbTaToB repPHUONNACTUKM MO METOAMKe
«on-lay» 3HgonpoTesamu ¢ HapMOHOBLIM MOKPbLITUEM ObIIO MPO-
BeZleHO B 3aBWCMMOCTM OT pa3mepa rPbiKeBOro BbinAuMBaHUA. Mpu
3TOM, C POCTOM Pa3MepOB BbIMA4YMBAHMA NPU HAZANOHEBPOTUYECKOM
NAacTUKe, YBEMUMBAETCA NAOWAAb Cenapauyn MOAKOXKHOMN KneT-
YaTKK, YTO HA MPAKTUKE COYETAETCA C PE3KUM YBENNYEHUEM YACTOTbI
THOMHO-BOCMA/IUTENbHBIX OCNOXKHEHWI U AMMmdopen. B 3Toi cBasn,
NAacTUKa «on-lay» B HacTosllee BpemMs Ha NPaKTUKE BbIMOIHAETCA
QWb NPU HeBObLIMX TPbIXKEBbLIX BbINAYMBAHUAX, YTO AenaeT 3aBe-
ZlOMO HEBO3MOMXKHbIM CpPaBHEHWE AaHHOW TEXHUKU TepHUOMIACTUKM
C “Ccnonb3oBaHMEM CTaHAAPTHOIO NOAMMNPONUAEHOBOIO SHAOMNPOTE3]
B KauecTBe KOHTPO/IbHOM rpynnbl Npu cpeaHux 1 6onblumx MBI, BBuay
NOTEHLMANbHO BbICOKOTO PUCKA OCNIOKHEHWIA.

B 3TO¥ CBA3M, aKTyaNbHO CpaBHeHWe noarpynnbl 1A ¢ naactukoi
3HAONPOTE30M C HAPMOHOBBLIM NMOKPbLITUEM NO MeToaMKe «on-lay» un
noarpynnbl 26 ¢ nepeaHeit cenapauMoOHHON NAACTUKOM 0BbIYHBIM NO-
JIMNPONUAEHOBbLIM MPOTE30M.

MpumeHeHWe HadUOHOBOMO MOKPbLITUA HA 3HAOMPOTE3aX, MC-
NO/Ab30BaHHbIX NPU NNACTUKe TPbIXK 40 5 cm, BHE 3aBUCMMOCTU OT
BapMaHTa MJACTUKM A3N0 TOXAECTBEHHbIE Pe3y/bTaTbl B PaHHEM U
nosgHem nocneonepaLmMoHHOM nepuogax. OCHOBHblE XapaKkTepw-
CTUKM CTaLMOHAPHOTO JIEYEHMUA, KOTOpble OblaM MCMONb30BaHbl NpPU
cpasHeHuu noarpynnsl 1A ¢ noarpynnoi 2b, npeactasneHbl B TabA. 2.

Mpu conocrasneHnn uccnegyemoix nogrpynn 1A n 26 c pas-
JIVNYHBIMK BapuUaHTaMM repHUONNACTUK U BUAAMU SHAONPOTE30B NPU
NAACTUKe rpbiXK pasmepom OT 5 ¢cm u o 15 cm oTMeyeHbl cTaTucTu-
YECKM 3HaUMMble Pa3nnuMA B NPOJOMKUTENBHOCTU CTALIMOHAPHOTO
NeyeHus. MpUYMHON AAHHOTO ABNEHMA CTano bonbLuee YUCAOo nocne-
OnepaLMOHHbIX MHGUNLTPATOB B 30HE CenapaLMOHHON repHuonna-
CTVKM C UCMOb30BaHMEM 0ObIYHOTO 3HAONPOTE3], YTO NOTPeboBano
npoBeseHWA [OMNONHUTENBHOMO Kypca aHTMBaKTepuanbHOM Tepanum.
Y naumeHTos rpynnbl 26 faHHOe ocnoxHeHue pas3BuBanocb Ha 3-4
CYTKM Mocne onepauun v NpoABAAAOCL rMnepTepMuent U nerlKoum-
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standard polypropylene meshes and Nafion-coated meshes for
moderate-to-large ventral hernias clinically difficult, given the
high risk of complications in a standard control group.

Therefore, a comparative analysis was performed between
Subgroup 1A (on-lay repair using Nafion-coated endoprostheses)
and Subgroup 2B (anterior component separation using conven-
tional polypropylene prostheses).

For hernia repairs of defects up to 5 cm, the use of a Na-
fion-coated endoprosthesis yielded results identical to traditional
meshes in both the early and late postoperative periods, regardless
of the repair technique. The key inpatient clinical outcomes com-
paring Subgroup 1A and Subgroup 2B are presented in Table 2.

When comparing subgroups 1A and 2B — representing dif-
ferent hernioplasty techniques and endoprosthesis types for the
repair of hernias between 5 cm and 15 ¢cm — statistically signifi-
cant differences in the length of hospital stay were observed. This
difference was attributed to a higher incidence of postoperative
inflammatory infiltrates in the anterior separation group using
conventional endoprostheses, which necessitated additional anti-
biotic therapy. In patients from subgroup 2B, these complications
typically developed 3-4 days postoperatively and presented with
hyperthermia and leukocytosis. Notably, there were no statisti-
cally significant differences in the volume of Redon drain output
between the subgroups, and drains were removed at comparable
times (Table 3).

Redon drains were removed in subgroup 1A on day 4 [3; 5]
and in subgroup 2B on day 4 [3; 5]. All patients were discharged
in satisfactory conditions without immediate complications.

During outpatient follow-up, the total number of readmis-
sions was comparable between subgroups 1A and 2B, regardless
of initial hernia size. However, in the group receiving Nafion-coat-
ed polypropylene meshes, an increase in hernia size from 5 to 15
cm was associated with a decrease in the readmission rate from
25% to 12.5%. The primary cause of readmission was the for-
mation of postoperative infiltrates, which were more prevalent
in the subgroup undergoing component separation without Na-
fion-coated mesh. In one case within subgroup 2B, an inflamma-
tory infiltrate progressed to an abdominal wall abscess, requiring
surgical incision and drainage. Intraoperatively, these abscesses
were distinguished from infected seromas by the presence of a
distinct fibrous capsule. No such complications were observed in
subgroup 1A (Table 4).

The incidence of infected seromas among the reasons for
readmission was statistically comparable between subgroups
1A and 2B and did not depend on hernia size. In all cases, fluid
collections were aspirated under ultrasound guidance, followed
by culture of the aspirate. Bacteriological examination of the cul-
tures and wound discharge in subgroup 1A showed an absence
of pathogenic flora. In contrast, cultures from subgroup 2B were
positive, with Pseudomonas aeruginosa isolated during the inci-
sion and drainage of an abdominal wall abscess.

Clinical efficacy of anterior separation hernioplasty using a
Nafion-coated endoprosthesis

To conclude the evaluation of polypropylene endoprosthe-
ses in various tension-free hernioplasty techniques, a comparison
between subgroups 1B and 2B (both undergoing anterior com-
ponent separation) is presented. These subgroups differed only
in the type of prosthesis implanted. The results for the early and
late postoperative periods are summarized in Tables 5 and 6.

When comparing the incidence of complications after com-
ponent separation in the early and late postoperative periods,
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Tabnuya 2 CpasHeHue nokazamesnel meyeHus PaHHE20
nocneonepayuoHHo20 nepuoda 8 nodepynnax 1A u 2b

Moarpynna 1A (n=25)
Subgroup 1A (n=25)

lNMokasartenb

Parameter Ao 5 cm

<5cm
(n=8)
MpoaoNXkUTENBHOCTD ONEepaLymn, MUH
Operative time, min
MHTpaonepaumoHHan KposonoTeps, M/
Intraoperative blood loss, mL
lemaTombl NnepeaHen 6ptoWwHOM cTeHKK, % (n)
Abdominal wall hematoma, n (%)
NHouMnbTpaThl NepegHen bptowHoOM cTeHku, % (n)
Abdominal wall infiltrate, n (%)
HarHoeHus nocneonepaumoHHOM paHbl, % (n)
Surgical site suppuration, n (%)
Konunuyectso otgensemoro no gpeHaxkam PegoHa
Ha 3 CyTKK, mn
Redon drain output (Day 3), mL
MpoAoNKUTENBHOCTD FOCNUTANN3ALNN, OHEN

Length of hospital stay, days 312:3]

36 [30; 40]

44 [40; 47]

42 [36; 51]

Table 2 Comparison of early postoperative outcomes
between subgroups 1A and 2B

Noarpynna 26 (n=40)
Subgroup 2B (n=40)

5-15cm Ao 5cm 5-15cm
5-15cm <5cm 5-15cm
(n=17) (n=10) (n=30)
45 [36; 51] 35 [32; 44] 49 [47; 65]
62 [55; 77] 39 [37; 76] 62 [53; 72]
- - 7.5(3)
36 [32; 44] 40 [26; 53] 38 [32; 44]
31[2;4] 31[2;4] 6 [5; 7]*

Mpumeyanus: * — p<0,05 — cTaTUCTMYECKAA 3HAYMMOCTb Pa3NNYMIA NOKasaTenen mexay nogrpynnamu 1A v 26 (no kputeputo MaHHa-YUTHM)
Notes: * — p<0.05 indicates a statistically significant difference between Subgroups 1A and 2B (Mann-Whitney U-test)

TO30M. BaXHO NOAYEpPKHYTb OTCYTCTBME CTATUCTUYECKM 3HAYMMbIX
Pa3/IMumMin B KOMYECTBE OTAENAEMOrO Mo ApeHaxkam PegoHa B uccne-
AyembIX NOArpynnax, 1 ux yaaneHne npoBOAUAOCH B CONOCTaBUMOE
Bpems (Tabn. 3).

[LpeHaxn PegoHa 6binv yaaneHsl B nogrpynne 1A Ha 4 [3; 5]
AeHb, B noarpynne 26 — Ha 4 [3; 5] geHb. Bce nauneHTsbl 661aM BbI-
MUCaHbl U3 CTalMOHapa 6e3 OCNOXKHEHWI B YAOBNETBOPUTESbHOM
COCTOSIHUMN.

Mpy panbHeilwem ambynaTOpHOM HabaloAeHWM MauMeHToB
nocne BbINUCKK B noarpynnax 1A u 26 6b110 OTMEYEHO CONOCTaBM-
MO€E KO/IMYEeCTBO MOBTOPHbIX FOCMWUTAsIM3aLMiA BHE 3aBUCMMOCTU OT
pa3mepoB NEPBMYHO OMEPUPOBAHHOM rpbiku. OpHAKo B rpynne ¢
3HLONPOTE3UPOBAHUEM MOAUMNPONUIEHOBLIM MPOTE3OM C HAaPUOHO-
BbIM MOKPbITUEM NPU YBEANYEHUWN Pa3MepoB rpbiku ot 5 go 15 cm
OTMEYANOCh CHUXKEHWME YMCNA MOBTOPHbIX rocnuTanmsaumnii ¢ 25%
00 12,5%. OcHoBHas mx NpuunHa — GopMMpoBaHMe nocneonepaum-
OHHbIX MHPMABTPATOB, KOTOPbIE Yalle OTMeYanucb B MoArpynne c
cenapaLyoHHOM repHUONAACTMKOM, FAe He MCNO/b30BaNCA SHAOMNPO-
Te3 ¢ HapMOHOBbIM NOKpPbITUEM. B 1 cnyyae B nogrpynne 26 Ha ¢poHe
MHOUALTPaUMM chopmmUpoBanUch abcuecchl nepegHeit bprolwHOM
CTEHKM, NoTpeboBaBLLME BCKPbITUA U APEHUPOBaHUA. MHTpaonepa-
LIMOHHO, abcLecc B OT/IMYMK OT UHOULMPOBAHHOW CEPOMBI, XapaKTe-
pu30Banca Hannumem Gpubpo3sHoi Kancynbl. B noarpynne 1A gaHHbIX
cobbITWIM He 0TMeYanoch (Tabn. 4).

KonnyectBo MHOULMPOBAHHBIX CEPOM B CMEKTPE MPWUYMH NO-
BTOPHOrO CTaLMOHAPHOrO JieYeHMs BblN0 CTaTUCTUYECKM 3HAYMMO B

Tabauya 3 ConocmasneHue omoenaemo20 No OpeHaMam
PedoHa 8 uccnedyembix nodepynnax 1A u 26, mn

no statistically significant differences were found between the
groups, likely due to the small sample size. However, a clear trend
toward decreased postoperative infiltrates due to perifocal in-
flammation around the implanted endoprosthesis was observed
in the study group. This protective effect of the Nafion coat-
ing was evident during the initial hospitalization and persisted
throughout the follow-up period. The need for antibiotic and an-
ti-inflammatory therapy to resolve these infiltrates led to a pro-
longed hospital stay in subgroup 2B. Additionally, the incidence of
postoperative infiltrates was dependent on the size of the hernia
defect, as larger defects required more extensive tissue dissec-
tion, which directly correlates with the degree of surgical trauma.

Notably, the only case of subcutaneous abscess formation
occurred in subgroup 2B, where a polypropylene endoprosthesis
without a Nafion coating was used. Furthermore, bacteriologi-
cal cultures from infected seromas in the control group revealed
more pathogenic microflora: Escherichia coli and Proteus mirabi-
lis were isolated, whereas no such pathogens were found in the
study group.

DISCUSSION

The primary disadvantage of the on-lay technique — which
involves fixing a polypropylene mesh in the supra-aponeurot-
ic space — is the extensive dissection of subcutaneous tissue.
This fixing often leads to prolonged postoperative lymphorrhea
and seroma formation. While these negative effects are less pro-

Table 3 Redon ain output in subgroups 1A and 2B, mL

2 CyTKM 3 cyTKMn 4 cyTKKN
Day 2 Day 3 Day 4
12 130 [110; 152] 115 [105; 125] 90 [70; 97] 40 [25; 55]
2b
28 150 [120; 167] 100 [90; 130] 70 [60; 100] 35 [25; 45]
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Tabauya 4 [okazamesnu meveHus omoanéHHO20 NOCAE0NePAUUOHHO20
(n)nepuoda e nodepynnax 1A u 26, % (n)

CyMMapHOe KOIMYEeCTBO NOBTOPHbIX FOCAUTaAMU3aLMIA

Total readmissions

KonmuecTBo MHOULMPOBAHHbIX CEPOM

Infected seromas

Konunuectso abcLieccos 6PIOLWHON CTEHKU

Abdominal wall abscesses

Ko/snuecTso nocaeoneumoHHbIX MHGUALTPATOB

Postoperative infiltrates

Ko/sM4ecTBO NyHKLMI OCTPbIX *KUAKOCTHBIX CKOMAEHWUM
Ultrasound-guided aspirations

KonimyecTso onepauuii No BCKPbITUIO U APEHUPOBAHUIO THOMHUKOB
Incision and drainage (1&D)

KonuuecTso cnyyaes yaaneHns paHee ycTaHOBNEHHOIo S3HA0NPOTE3a
Mesh explantation

nogrpynnax 1A u 2B, He pa3nunyanocb U He 3aBUCENO OT PasMepoB
rpbiK. Bo BCeX c1y4asx BbINONHANACH NYHKLMA }UAKOCTHOTO CKoMle-
HUA NOJ, YNbTPa3BYKOBbIM HaBEAEHWEM C MOCNEAYHOLMM MOCEBOM
otaensemoro. Npu 6aKTEPUONOTMYECKOM UCCAELOBAHUM MOCEBOB U
paHeBoro otaensemoro B nogrpynne 1A Habntoganock oTcyTcTBUE
naToreHHol $Gopbl, Yero Henb3A BbIN0O CKa3aTb NPO Pe3ynbTaThl No-
ceBOB B noarpynne 26. B nocneaHei npy BCKPbITUM U SpeHUPOBaHUN
abcuecca nepesHeii bptoLWHOM CTeHKM bbina BbicesHa Pseudomonas
aeruginosa.

KnmHuyeckan ap¢deKTMBHOCTb nepeaHeit cenapaLmMoHHON rep-
HUNNACTUKM C UCNO/Ib30BAHUEM 3HAONPOTE3A C HAPUOHOBBIM NOKPbI-
™em

B 3aBepLUEHUM OMUCAHWUA PE3YIbTAaToB UcCaefoBaHUA dddek-
TUBHOCTU MCMONb30BaHWA MOAMMPOMNUAEHOBbLIX SHAOMPOTE3OB MPU

Tabnuya 5 Mokazamenu meyeHus paHHe20 NOCAeoNepayuoHHO20
nepuoda 8 Nod2pynnax CPasHeHus

MpoAoNKUTENBHOCTb ONEpPaLn, MUH
Operative time, min

MNHTpaonepaLoHHan KpoBonoTteps, M
Intraoperative blood loss, mL

[emaTombl NnepegHen 6poWwHOM cTeHKK, % (n)
Abdominal wall hematoma, n (%)

NHUNbTpaTbl NepesHel GprowHON cTeHkn, % (n)
Abdominal wall infiltrate, n (%)

HecocToatenbHocTb Wweos, % (n)
Wound dehiscence, n (%)

HarHoeHus nocneonepaumnoHHOM paHbl, % (n)
Surgical site suppuration, n (%)

KonnyectBo otaensemoro no apeHarkam PegoHa Ha 3-u cyTKu, mn
Redon drain output (Day 3), mL

MpoAoNKUTENBHOCTb FOCANTANN3ALUN, AHEN
Length of hospital stay, days
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Table 4 Late postoperative outcomes in Subgroups 1A and 2B, %

Moarpynna 1A Moarpynna 2b
Subgroup 1A (n=25) Subgroup 2B (n=40)
Ao 5cm 5-15cm Ao5cm 5-15cm
<5cm 5-15cm <5cm 5-15cm
(n=8) (n=17) (n=20) (n=20)
12.5(1) 11.8(2) 15.0(3) 25.0(5)
12.5(1) 11.8(2) 10.0(2) 15.0(3)

= = = 5.0 (1)
_ 5.9 (1) - 20.0 (4)
12.5(1) 11.8(2) 10.0 (2) 15.0(3)
- - - 5.0(1)

nounced with small defects (<5 cm), larger hernias require more
extensive release of the external oblique aponeurosis, which
significantly increases lymphorrhea volume and the incidence
of surgical site infections.

The low biocompatibility of standard polypropylene and the
resulting robust foreign-body response largely drive these com-
plications. Previous studies have attempted to improve biocom-
patibility using active fibrin coatings to enhance fibrillogenesis
[9] or platelet-rich plasma (PRP) to inhibit metalloproteinases
and preserve the extracellular matrix [10]. Several Russian re-
searchers have proposed using ElastoPOR (JSC BIOMIR Service,
Moscow, Russia), a biocopolymer of beta-hydroxybutyrate and
beta-hydroxyvalerate, as a coating for polypropylene meshes.
This biopolymer also reduced the inflammatory response to the

Table 5 Early postoperative outcomes in Subgroups 1B and 2B

Oo5cm 5-15cm bo5cm 5-15cm
<5cm 5-15cm <5cm 5-15cm
(n=10) (n=25) (n=20) (n=20)

39 [33; 68] 55 [40; 75] 35 [32; 44] 49 [47; 65]

49 [46; 64] 64 [54; 82] 39 [37; 76] 62 [53; 72]
- - - 7.5(3)

35 [30; 75] 37 [32; 64] 40 [26; 53] 38 [32; 44]
3[2;3] 3[2;3] 3[2;4] 6[5;7]
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Pa3/IMYHbIX BapuaHTaX HEHATAXHOW repHUONNACTUKM, BUAUTCA pa-
LMOHANbHbIM conocTasneHune nogrpynn 16 v 2b ¢ nepesHei cena-
PALMOHHONM TepHUONNACTUKOM, PasNMYaloWMXCA MWL BapUAHTOM
MMNNaHTUPYEMOro npoTe3a. PesynbTaTbl paHHero v No3gHero nocne-
onepaLMoHHOro Nnepuoaa npeacrasneHsbl B Tabn. 5, 6.

Mpwv conocTaBneHMM YacToTbl OCNOKHEHWI NOC/E BbINOHEHUA
cenapaLyMoHHON repHUONAACTUKM B PaHHEM M MO3ZHeM rnocieone-
PaLMOHHOM nepuofax HeobxoAMMO OTMETWUTb OTCYTCTBME CTaTW-
CTMYECKM 3HAUMMbIX Pa3/IMuMiA B rpynnax uccaefoBaHus, YTo bbiao
06ycn10B/1€HO Manoii BbIGopKoii NaumeHToB. OfHaKo, NpKU COMOCTaB-
NeHUU AaHHbIX BblNa OTMEYEHA TEHAEHLMA K CHUMKEHUIO KOMYEeCTBa
nocneonepaLmoHHbIX MHOWUALTPATOB, NPUUMHOW KOTOPbIX BblNo Nne-
pudoKanbHOE BOCMANEHWE BOKPYT MMMIAHTUPYEMOrO SHAOMNPOTe3a.
[JaHHbin 3ddeKT OT npumeHeHnA HaGMOHOBOTO MOKPBITUA BO3HUK B
npoLecce CTaLLMOHAPHOTO NeYeHUA U NPOAOINKUACA Ha MPOTAKEHUN
BCEro BPEMEeHW HabnilofeHUA 3a mauueHTamu B NpoLecce npose-
[AEHHOTO uccnenoBaHuA. Beneactsue HeobxoaMMOCTU NpoBeAeHUs
aHTMbaKTepWanbHOW U NPOTUBOBOCMANWUTENBHOW Tepanuu AnA pas-
peleHuna MHoUNbTPaTa B rpynne 26 NpoaMAUCh CPOKM CTaLMOHap-
Horo neyeHusa. Kpome Toro, BaXHO OTMETUTb 3aBUCMMOCTb YaCTOTbI
BO3HWKHOBEHWA NOCNEONEPALMOHHbBIX UHOUALTPATOB OT BENWUYUHDI
TPbIXKEBOTO BbINAYMBAHMA, YTO ObII0 06YCN0BIEHO HEOBXOAMMOCTbIO
60os1ee LWMPOKOM cenapaumm coeB nepeaHeit BPIOLLHON CTEHKM, YTO
KoppenupyeT ¢ BEIMYMHOMN OnepaLMoHHON TpaBMbl.

Ba)kHO TaK ke NoAYEepPKHYTb, YTO eAMHCTBEHHDIN Cy4ait abcLe-
[MPOBaHMA B 06/1aCTV NOAKOKHO-KMPOBOM KIETYATKM Bbln OTMeYeH
B rpynne 26, rae 6b11 UMNAQHTUPOBAH NOAMNPONUAEHOBbIV 3HAONPO-
Te3 6e3 HadMOHOBOIO MOKPbLITUA. Pe3ynbTaTbl NOCEBOB OTAENAEMOTO
MHGULMPOBaAHHbIX CEPOM, TaK e XapaKTepusoBan MUKpodiopy B
KOHTPO/IbHOM rpynne, Kak 6onee natoreHHyto. B nocesax npucyTcTBO-
Banu Escherichia coli n Proteus mirabilis, yero He 6bin0 B OCHOBHOW
rpynne.

OBCYXOEHUE

OCHOBHbIM HeZI0CTaTKOM TePHMONAACTUKM MO METOAMKE «ON-
lay», 3akntovatoweiica B puKcaLmMm NoAMNPONUAEHOBOM CETKM B Ha-
[anoHeBPOTUYECKOM MPOCTPAHCTBE, ABNAETCA LWMPOKasa cenapaumn
MOAKOMKHOM KNETYATKMU, YTO NPUBOAUT K AAMTENbHON numdopee B

Tabauya 6 [Tokazamesnu meyeHus omoanéHHo20 NOCAEONePAUUOHHO20
nepuoda 8 nodepynnax 16 u 26, % (n)

lNMokasartenu
Parameter

CyMmapHOe KO/IMYeCcTBO NMOBTOPHbIX FOCMUTaNM3aL Ui

Total readmissions

Konnyectso MHGULMPOBAHHbIX CEPOM

Infected seromas

Konunyectso abcLieccos BPHOLLHON CTEHKM

Abdominal wall abscesses

Konunyectso nocneonepaumoHHbIX MHPUABTPATOB

Postoperative infiltrates

KonnyecTso NyHKLMIA OCTPbIX *KUAKOCTHbIX CKONNEHUM
Ultrasound-guided aspirations

Konnyectso onepauuii No BCKPbITUIO U APEHUPOBAHUIO THOMHUKOB
Incision and drainage (1&D)

Konunuectso cnyyaes yaaneHusa paHee yCTaHOBAEHHOMO 3HAONPOTE3a
Mesh explantation

implanted bioprosthesis while enhancing its structural strength
[17]. However, these biological coatings degrade rapidly, poten-
tially compromising the long-term mechanical properties of the
repair. Nafion, as a synthetic polymer, avoids these drawbacks
due to its thermal and chemical inertness, high biocompatibility,
and unique bactericidal properties [14-16].

In our study, a reduction in lymphorrhea was observed in
patients with PVH defects measuring 5-15 cm when using Na-
fion-coated endoprostheses. This phenomenon is likely due to
the swelling of Nafion molecules upon contact with serous se-
cretions, thereby retaining proteins and water. This interaction,
potentially mediated by enzymatic systems at the Nafion inter-
face, may accelerate fluid resorption and promote fibrosis within
the perimicellar zone of the membrane.

When comparing patients with 5-15 cm defects undergoing
either anterior component separation or on-lay repair, the high
biocompatibility of Nafion with the musculo-aponeurotic layers
reduced the intensity of the aseptic inflammatory response. This
approach resulted in a lower incidence of postoperative infil-
trates. Furthermore, the local environmental acidification caused
by Nafion's sulfonate groups prevents bacterial adhesion and de-
stroys pathogenic microflora on the mesh surface, significantly
reducing suppurative complications across all Nafion-coated sub-
groups.

Ultimately, Nafion-coated polypropylene endoprostheses
may reduce postoperative complications, improve mesh integra-
tion, and potentially lower recurrence rates. Due to its inertness
and protein-binding properties, Nafion promotes the formation
of mature, high-strength scar tissue around the implant.

Study limitations. Despite these promising trends, this
study was limited by a relatively small sample size, which pre-
vented some findings from reaching statistical significance. Fur-
ther clinical studies are required to evaluate the long-term effica-
cy and safety of this technology.

CONCLUSION

In our study, the use of Nafion-coated polypropylene endo-
prostheses for PVH repair (5-15 cm) via on-lay or component sep-

Table 6 Late postoperative outcomes in Subgroups 1B and 2B, % (n)

Moarpynna 1B (n=35)
Subgroup 1B (n=35)

Noarpynna 26 (n=40)
Subgroup 2B (n=40)

Ao 5cm 5-15cm Ao 5cm 5-15cm
<5cm 5-15cm <5cm 5-15cm
(n=10) (n=25) (n=20) (n=20)
10.0 (1) 12.0(3) 15.0(3) 25.0 (5)
10.0(1) 12.0(3) 10.0(2) 15.0(3)

= = = 5.0 (1)
- - - 20.0 (4)
10.0 (1) 12.0 (3) 10.0(2) 15.0(3)
- - - 5.0(1)
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paHHeM MocneonepaunoHHOM nepuoge M GopMUMPOBAHUIO CEPOM.
Ecnu, npu pasmepe rpbiXKeBOro BbINAYMBAHKA, He NpeBbiatoLem 5
CM B OCHOBHOW rpynne, faHHble HeraTuBHble 3QGeKTbl HaLanoHeB-
POTUYECKOW NNACTUKM HUBEAMPYIOTCA Maioi MIOLAAbIO0 cenapaLmm
NOAKOXKHO-}KMPOBOW KNETYATKM, TO NPU YBENUYEHUN PASMEPOB rpbi-
KEBOTO BbINAYMBAHUSA, Tpebytolem 6ONbLLErO BbIAENEHWA anOHEeB-
p0O3a HapYXHOW KOCOW MbIWLbI KWMBOTA, NPOUCXOAUT YBENWNYEHWE
06bEMa TMMPOPEN U KONMYECTBA FTHOMHbBIX OC/IOKHEHMI B Moc/eone-
paLMOHHOM Nepuoge.

MpuyrHoI AaHHbIX 3$EKTOB ABNAETCA HM3KanA BMocoBmecTy-
MOCTb MO/IMMPONUIEHOBOTO SHAOMPOTE3A M BbICOKAA CTENeHb TKaHe-
BOM peaKLMmn Ha 3TO MHOPOAHOE Teno. B pas/IMuHbIX UCCeA0BaHMAX
obcyxaancs Bonpoc nosblleHns 6UOCOBMECTMMOCTU 3HAONPOTE-
30B 33 CYET HAHECEHWA Ha €ro NOBEPXHOCTb aKTUBHOMO GpUBPUHO-
BOTO MOKPBITUA, YCUNMBAIOLLETO MpoLecchl GUbpUIoreHesa v CHu-
JKAIOLLEro OCTPbIN BOCMANMTE/IbHbIM OTBET NPU UMNAaHTauuu [9]. B
HEeKoTOopbIX paboTax NpeAnaranocb HAHOCUTb Ha MOBEPXHOCTb CETKM
PRP-nnasmy, MHIMBUPYIOLLYIO MEeTasIIoNPOTEMHA3bI U CHUKAIOLLYIO
CTeneHb PaspyleHWs BHEKNeToYyHoro 6enkosoro matpukca [10].
Pag poccuiickux uccnepoBaTeneit npesnaran UCnoab3oBaTh B Kaue-
CTBE MOKPbITWUA Ha NOAUMPONUIEHOBbIX CETKaX Bruocononnmepa be-
Ta-oKcnbyTupaTa u beTa-oKkcMBanepuaHaTa, nosyuMBLIETO Ha3BaHWe
«3nactolOB» («BMOMWP cepsucy, Poccus). aHHbi Gruonoavmep
TaK JKE CHU¥KaN TKAaHEBYIO PEaKLMIO Ha MMNAAHTUPYEMbI Bronpo-
Tes, NoBbIWas ero Npo4HocTb [17]. OfHaKo, ONMCcaHHbIE BapUaHTbI
610NOrUYECKUX UM BUOOPraHNYECKMX MOKPbITUIA UMEIOT BbICOKYHO
CKOPOCTb AerpagaLum, YTo MOXKET NPUBOAUTL K CHUNKEHUIO MeXa-
HUYECKUX CBOMCTB 3HAOMPOTE3a C TeYeHUem BpemeHu. HadpuoH,
ABNAACH CUHTETUYECKUM NOAMMEPOM, JIMLWIEH AAHHBIX HEAOCTATKOB.
Kpome Toro, monekysna HadroHa MMeET BbICOKYIO CTENEHb TeEpMUYe-
CKOM 1 XMMMYECKOW MHEPLIMM, A TaKKe He XYZLLIYHO N0 CPAaBHEHWIO C
aHasnoramy bMocoBMeCTUMOCTb. Hannumne HaktepuumaHoro spdek-
Ta TaK¥Ke ABNAETCA YHWKa/bHbIM CBOWCTBOM WCCIEAYEMOTO HaMu
Belecrea [14-16].

Mo pesynbTaTam gaHHOM PaboTbl, 6bin BbiABAEH IGPEKT CHUKE-
HUA 06bEMa IMMPOpPen B NPOLLECCE CTALMOHAPHOTO IEYEHMA Y Tpyn-
nbl NaupeHTos ¢ MBI guameTpom ot 5 cm 1 1o 15 cm, y KOTopbiX Bbin
UMNAHTUPOBAH 3HAOMPOTE3 C HAPUOHOBLIM MOKPbLITUEM. MpPUUMHA
[LAHHOTO ABNEHWS, BEPOSITHO, 3aK/OYAETCA B HabyxaHUWM MONEKyN
HapuOHa MPU CEPO3HOM CELIEPHUPOBAHUM OKPYXKAOLWLMX TKAHEN C
3aepKKoi 6enkoB 1 BoAbl. YunTbiBas adpdeKT npoteanposaHns dep-
MEHTHbIX cUCTeM B6/IM3M NOBEPXHOCTM HAapMOHa, NpoucxoauT bonee
6bICTpas pe3opbLMA CEPO3HOM KMAKOCTM U YCUIEHME NPOLLECCOoB du-
6p031pPOBaHUA OKONIOMULLENAPHON 30HbI MEMBPaHBI.

Mpu cpaBHEHWM NALMEHTOB C IPbIXKEBLIM BbINAYMBaHMEM bonee 5
cM 1 g0 15 cm, KoTopbiM 6blna BbINOMHEHA NEPESHAA CenapaLmoHHas
nnacTMka W «on-lay» nnactuka, npossunack Bbicokas 6UocoBMECTH-
MOCTb HapHMOHa C MbILLEYHO-aMOHEBPOTUYECKUM CIOEM, MO3BO/IUBLIAA
CHU3WUTb MHTEHCUBHOCTb acenTUYECKOW TKaHEBOW BOCMAIUTE/IbHOM pe-
aKLMW HAa UIHOPOAHOE Te/I0 — UMMAAHT. ITOT 3GGEKT NO3BONN CHU3UTD
KO/IMYECTBO MOC/NEONePaLMOHHbIX MHOWUALTPATOB. 3aKUCIEHME CPesbl,
BO3HMKalOLLME BCAEACTBME MPUCYTCTBUA CybhOHOBBIX FPYNMNMPOBOK
Hadu1oHa, NPEnATCTBYET aAreaun M NPUBOAUT K YHUUTOXKEHUIO NaTo-
reHHOM MUKPOG/IOpPbl HA NOBEPXHOCTM 3HAONPOTE3A U 3HAUUTESILHOMY
CHUKEHMIO THOWMHO-BOCMANIUTENbHBIX OC/IOXKHEHWI BO BCEX NOAPYMNax
UCCAeA0BaHMA € y4acTMeM NosMNPONUAEHOBOIO SHAONPOTESA, YCUNEH-
HOro JaHHON MOHOOBMEHHOI MEMBPAHOIA.

Mcnonb3oBaHMe MOAMNPONMAEHOBbLIX 3HAONPOTE30B € Haduo-
HOBbIM MOKPbITUEM B N1ACTUKe MBI MOMKET NPMBECTM K CHUMKEHMIO Ya-
CTOTbI MOC/IEONEPALMOHHBIX OC/ONKHEHMWM, YIYUILEHUIO UHTErpaLum
CETKM B TKaHW 1, B KOHEYHOM UTOTE, K CHUKEHWIO YaCTOTbl PELIMANBOB
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aration techniques reduced postoperative lymphorrhea and sup-
purative-inflammatory complications. The use of Nafion-coated
meshes potentially expands the indications for supra-aponeurot-
ic repair in larger hernias by mitigating the risks associated with
extensive subcutaneous dissection. Further research with larger
patient cohorts is necessary to validate these findings and con-
firm the benefits of this modified hernioplasty material.
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rpbi. HaduoH, bnarogapsa cBoei MHEPTHOCTU M CNOCOBHOCTH CBA3bI-
BaTb 6e/1KK, cnocobcTeyeT popmmupoBaHmMio bonee 3penoii pybLoBoit
TKaHW BOKPYT MMMNAHTATA, YTO YBEINYMBAET €0 MPOYHOCTb.

OrpaHuyeHus uccnepoBaHuA. HecMoTpa Ha OnMMcaHHble TeH-
JeHUMW, NPOBeAEHHOE MUCCNefOBaHUE MMENO OrpaHuyeHve, oby-
C/OB/IEHHOE Masioi BbIGOPKOW MALMEHTOB, YTO He MO3BOAMAO CAe-
NaTb BbIBOA O CTATUCTUYECKM 3HAYMMOM YMEHbLUEHUU KOSMYECTBa
OCNOMKHEHWUI NPU UCNOb30BaHUM NOAUMPONKUAEHOBOTO 3HAOMNpPOTE-
3a ¢ HapMOHOBbLIM MOKPbITUEM. Kpome Toro, HeobXxoauMbl AanbHew-
LUMe KIMHUYECKME UCCNEeA0BaHMA A OLEHKM AOArOCPOYHOM 3ddeK-
TMBHOCTU M 6@30NaCHOCTU AaHHOMN TEXHONOTUH.

3AKNIOYEHUE

[lpmeHeHne nonuNponuNeHoBOro 3HAoNpoTesa ¢ Had)MOHO-
BbIM MOKPbITUEM MPU BbINOIHEHUU Pa3/INYHbIX BAPUAHTOB NepeaHnx

NAACTUK BPIOLIHOM CTEHKM y NaumeHToB ¢ MBI, pasmepamu ot 5 go 15
CM Npy BbINOJIHEHUM CEMapaLMOHHOMN U «on-lay» nnacTvkm B Hawen
nccnenoBaTeNbeKoi paboTe NPUBENO K CHUMKEHUIO YAcTOTbl NOCAE0-
nepauyuoHHoV TMMGOpPEN U FHOMHO-BOCMANUTENbHBIX OCNOMKHEHUI.
Mcnonb3oBaHve 3HAONPOTE30B C HAaGUOHOBbIM MOKPLITUEM MO3BO-
NAeT pacLMpUTb NOKa3aHUA K NPUMEHEHMUIO HaanoHEeBPOTUYECKOM
NAACTUKM NpY pasmepax rpblxK oT 5 40 15 cm, HUBEUPYA HeraTUBHble
3 deKTbl LMPOKOM cenapaLm NOLKOXKHOM KAETYaTKU NPpU SaHHOM
BapuaHTe onepauuu. [na nonyyeHUs CTaTUCTUYECKM 3HAUMMbIX pe-
3yNbTATOB U YBE/IMYEHWA A0Ka3aTeNbHOCTU NPUBEAEHHON HaMKU MO-
[env matepuana 4 repHUONANACTUKM HEOOXOAMMO NPOLOIKEHNE
UCCNenoBaHwii Ha 6onbluell BbIGOPKE NALMEHTOB.
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