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Abstract: To date, despite the achievement of certain successes in the treatment of
hernias, many issues of herniology remain unresolved and controversial. Therefore, the
development and introduction into surgical practice of more effective methods of hernia
treatment aimed at determining the gradations of histocompatibility of the tissues of the
anterior abdominal wall with various synthetic materials, as well as a differentiated
approach to the choice of allomaterial, determine the relevance of this problem and its
important social significance. The purpose of the study was to evaluate the results of
histocompatibility of alloprostheses using several types of prosthetic materials on an
experimental model of external abdominal hernias. Experimental studies were carried
out in the TMA vivarium on New Zealand White rabbits with an average weight of 5 kg
(4600-5400 grams) in strict compliance with the requirements of the European
Convention for the Protection of Vertebrate Animals used for experimental and other
scientific purposes. Experimental animals were made 4 transverse sections 3 cm long on
both sides of the midline. After preparing the site for alloplasty, each experimental
animal was implanted with various alloplasties (thin porous polypropylene, large porous
polypropylene, ultrapro, acrylic) with dimensions of 3.0x1.0 cm. On the 10th and 45th
days, the material was taken and morphological studies were performed to assess the
degree implant adhesion. Thus, we improved the experimental model of external
abdominal hernias, which consisted in the fact that several types of allomaterials were
implanted on one experimental animal in equivalent areas of the anterior abdominal
wall, which made it possible to achieve identical conditions for the healing of various
allomaterials. Taking into account the different physicochemical properties of the
meshes, we conducted experimental studies on the healing of various allografts.
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PE3Y/IbTATbl 3KCMEPUMEHTA/IbHOM OBOCHOBAHUE
YCOBEPLWWEHCTBOBAHHOIO METOAA JIEMEHUA BEHTPAJIbHbIX IPbIXK

Hopos ®.X
Byxapckuli 2ocyoapcmeeHHbIl MeOUYUHCKUU uHcmumym, Y36eKucmaH

Pe3stome: Ha cerogHAWHUI AeHb HECMOTPA Ha AOCTUXKEHUS ONpeae/eHHbIX YCnexos
B JIEYEHUU TPbIXK, MHOTME BOMPOCHl FEPHMUOJIOMMU OCTAOTCA HEPELIEHHBIMW U CMOPHbLIMM.
CnepoBatenbHo, pa3paboTka W BHeApeHWe B XUPYPTUUYECKYD MNPaKTMKy 6onee
3¢ DEKTUBHBIX METOAO0B NEYEHUs TPbIK, HaMNpPaB/ieHHbIX Ha onpeaefneHve rpagauui
rMCTOCOBMECTUMOCTU TKaHeW nepeaHen BPIoLLHOM CTEHKM C Pa3/IMYHBbIMU CUHTETUYECKMMU
MmaTepvanamm, a TakkKe auddepeHUMpPOBaHHbIM Moaxon K Bblbopy annomatepuana,
onpeaenatT aKTyaNbHOCTb AaHHOW NpobsieMbl U ee BaXKHOe coumabHoe 3HayeHue. Llenb
MCCNefoBaHMA  OLEHUTb  PEe3ynbTaToOB  FMCTOCOBMECTMMOCTM  a/IZIONPOTE30B  NpwU

MCNOJZIb30BaHNN HECKOJIbKUX BNAOB MPOTE3UNPYIOLWNUX MAaTEPUAZIOB HA SKCNEPUMEHTA/IbHAA
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MOZEeNb HAPYXHbIX FPbIXK ¥MBOTA. DKCNEPUMEHTaIbHbIe UccaeaoBaHma Hblan NpoBeseHbl
B BMBapun TMA Ha KpoJsiMKax nopoabl HOBO3enaHAcKaa 6enas co cpegHel maccom 5 Kr
(4600-5400 rpamm) c ctporum cobntogeHnem TpeboBaHU EBponenckon KOHBEHLMU NO
3aWMTe MO3BOHOYHbLIX YXUBOTHbIX, MCMO/Ib3yEMbIX ANA SKCNEPUMEHTANbHbIX U APYrux
Hay4HbIX Lenen. Y sKcnepuMeHTaNbHbIX KMBOTHbIX bl caenaHbl 4 nonepeyHbix cpesa
ANMHOM 3 cm No obe CTOpPOHbI OT cpeaHen NuMHMKU. [locne NOAroTOBKM NAOWAAKM ONS
aNNoNAacTMKM  KaxKAOMY NOAOMbITHOMY MBOTHOMY MMMNAQHTUPOBANAM  PaA3/INYHbIE
aNNoNNacTMKM (TOHKMA MNOPUCTbIN NOAUNPONUAEH, KPYNHOMOPUCTbIN MNOAUNPONUIEH,
yNbTpanpo, akpun) pasmepamu 3, 0x1, 0 cm. Ha 10-i1 n 45-in peHb 6bin B3AT maTepuan u
nposeaeHbl mopdonornyeckne nccaenoBaHnA SNA OLEHKM CTeneHn aaresmm uMnaaHTara.
Takum obpasom, Hamu Bbina ycoBepLUEHCTBOBAHA SKCMEPUMEHTA/IbHAA MOAE/b HAPYKHbIX
FPbIXK KMBOTA, KOTOPAA 3aK/OYasaCb B TOM, 4YTO Ha OAHOM 3KCNEPUMEHTa/bHOM
KMBOTHOM  MMMJIQHTUPOBA/IM  HECKOJIbKO  PA3HOBWUAHOCTEM  annoOMaTepuasnoB  Ha
PaBHO3HAYHbIX Y4yacTKax nepegHer OPIOWHOM CTEHKM, 4TO MNO3BOMANO  AO0CTUYL
MOEHTUYHOCTM YCNOBUIM ANA  3AXKUBAEHUA PA3IUYHBIX anaomaTepuanos. Y4uTbiBas
pasnnyHble GU3NKO-XMMMYECKME CBOMCTBA CETOK, HAMW NPOBeAeHbl SKCMepPUMEHTA/IbHble
nccnefoBaHMA MO U3YHEHUIO 3aXKUBAEHUA PA3IMYHBIX aNN0TPAHCM/IAHTATOB.

Kniouesble cnoea: 8eHMpanbHAA 2pbiXa, a7701pOMe3uposaHue, aAacmuKu
2pblHesbIX 80POM, SKCNEPUMEHMANbHAA MOOEesb

BEHTPA/1 YYPPANNAPHU TAKOMUNNALWLUTUPUITAH AABOJIAW YCYJIUHU
OKCMNEPUMEHTAN ACOC/NALL HATUXXANIAPU

Hopoe @.X.

Byxopo dasnam mub6uém uHcmumymu, Y36ekucmoH

Pe3tome: byryHr1 KyHZa YyyppanapHuM AaBonawga Mabaym HOTyKAapra spuWnaraHura
Kapamal, repHUoNIONMAHUHIE KYnaab macananapu xan aTmamaraH Ba myHo3apanu 6ynnb
KonmoKkaa. Ly cababnn, KOpUH ong [eBOpU TYKMMANAPUHUHE TYPAU XU CUHTETUK
maTtepuannap bunaH rMctonormk MyBoOUKANIU FpafaumanapuHN aHUKNALWra KapaTuaraH
YyppaHM [aBONALWHWHI fIHAAA CamMapany YCYyANapuHM uwnab UYMKULW Ba KAPPOXJIMUK
aMasINETUIa KOPUIN STULL, WYHUHIAEK, anNoMaTeEPUAIHN TaHNawaa TabakanawTupuaraH
éHAawWyBs, ywby MyaMMOHMHI A0/13ap6AUIM Ba YHUHT MYXUM WXKTUMOWMI axaMUATUHM
benrmnangn. TaAKMKOTHUMHI MaKCaAM TAWKW KOPWUH YyppaslapUHUHE 3SKCNepumeHTan
mozenu 6yhnya 6up Heya Typaarnm npoTes maTtepuannapuaaH donpganaHraH xonaa
aNNonNpoOTe3NaAPHUHT  TUCTO-MYBODUKAUIM  HaTUKanapuHu  bBaxonawpaH  wnbopar.
JKcnepumeHTan Tagkukotnap TTA BuBapusacuaa yprada ofmpaunrn 5 kr (4600-5400 rpamm)
6ynraH AHrv 3enaHamnAa oK KyEHnapuaa aKcnepMmeHTan Ba H6oWKa MAMUA MaKkcaanapaa
donpganaHmnaamnraH ymypTkanum xauBoHNAPHU XMMoA Kuaunw byimndya EBpona KoHBeHUMACHK
Tanabnapura Katbuit puoa KunraH xonga (Crpacbypr, 1986) yTkasmaraH. Taxkpuba
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XaMBOHNAPUAA YPTa YN3UKHUHT MKKM TOMOHMAA Y3yHAUTM 3 cm rada bynraH 4 Ta Kecma
amanra owupunaraH. AnnonnactMka y4YyyH MangoH4ya TamépnaHrady xap 6up Taxpuba
xanBoHura ynyamnapm 3,0x1,0 cm 6ynraH Typau xun annonpotesnap (HO3MK FOBaKAU
NONIMMPONWAEH, KaTTa FOBaK/AM MOJNMMPONUAEH, YAbTPanpo, akpwua) UMMNAHTALUA
KunmHran. 10 Ba 45-kKyHnapAa MMNAAHTAaTHUHT OUTUW  JapakacuHu baxonaw  yyyH
MaTepmnan OZIMHraH Ba MOPPONOrMK TaaKMKOTAAp YTKasumaraH. Ly makcapaa 6enrmnanran
MyAnaTaa TaxpubagaH OuTTagaH KyEH O/NIMHIAH Ba TAAKMKOT YYyH annomaTepuan
WMNNAHTAUMA 30HACMAAH TYKMManap ONIMHraH. Xynoca KMamb ainraHga, KOpUH TalKu
YyppanapuUHUHT 3KCNEPUMEHTAN MOAENMHU TaKOMUANAWTUPULW OBUp HeyTa Typaaru
annomatepuannap 6uTTa 3KCNEPUMEHTAN XalBOH KOPUH OAN4 AEBOPUHMHE XLl
XoMnapura  MMNNAHTaUMA  KUAWHraHMaaH  ubopatr  6yamb, 6y  Typau  xun
annomatepuannapHn 6utkasuw yuyyH 6up xmn WwapouTaapra 3pUWLINLLITA MMKOH Bepau.
TYPNAPHUHT TYPAN XU GUINK-KUMEBUIM XYCYCUATAAPUHM XxMcobra onraH xonaa, Typan Xun
aNNOTPAHCNNAHTATAAPHUHT OUTULWIMHM ypraHuw 6yihnya 3KCNnepuMMeHTan TagKMKOTAap
YTKasungu.

Kanum cysnap: senmpan yyppa, annonpomesnauw, yyppa 0ape8o3acuHU npomesanu,
aKcnepumeHman moodesnb

In the world, one of the most common surgical pathologies is external abdominal
hernia. The proportion of “...postoperative ventral hernias account for up to 15-18% of
the total number of patients with abdominal hernias. More than 1.5 million surgical
interventions for ventral hernias are performed annually in the world, in the CIS
countries this figure exceeds 200,000 operations...” [1, 2]. Moreover, the incidence of
Postoperative ventral hernia (POVH) is directly proportional to the number of performed
laparotomies. POVH develops in 5-30% of patients after median laparotomy. It should be
noted that "... a hernia recurrence after surgery occurs in 29% of patients, after
elimination of the first recurrence 35%, the second 39%..." [4, 6].

All over the world there are many methods of hernia repair in postoperative ventral
hernias. The most common method was plastic surgery using local fabrics, the frequency
of which decreases from year to year. At the same time, hernia recurrence in patients
was up to 20%, and in complicated forms it exceeded 40%. The solution to the problems
of treating patients with abdominal hernias was found in the widespread use of
allomaterials. “... when strengthening the abdominal wall with mesh endoprostheses, the
recurrence rate decreased to 2-3%, but the risk of developing complications from the
postoperative wound in the early and late postoperative periods increased ...” [8, 9]. One
of the main reasons for the increase in the frequency of postoperative complications was
the presence of an alloprosthesis as a "foreign body" in the tissues of the anterior
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abdominal wall. “...this contributed to the development of various wound complications
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in the form of seroma, suppuration of postoperative wounds, which often led to
rejection of the allograft...” [7, 10, 12].

Large-scale work is being carried out in our country to socially protect the
population and improve the healthcare system. In this direction, in particular, in
improving the surgical treatment of patients with postoperative ventral hernias, positive
changes have been achieved. At the same time, to improve the care provided to patients,
evidence-based results are required to evaluate the effectiveness of surgical
intervention, taking into account the prevention of intraoperative and postoperative
complications. The most common cause of postoperative complications is that the
biosynthetic materials used during plasty, despite their diversity, do not always meet the
requirements, causing a local reaction, and can lead to the development of suppurative
complications, which may be the causes of further recurrence of POVH and the
development of more severe complications. as an allograft rejection [ 3, 5, 11].

Despite the achievement of certain successes in the treatment of hernias, many
issues of herniology remain unresolved and controversial. Therefore, the development
and introduction into surgical practice of more effective methods of hernia treatment
aimed at determining the gradations of histocompatibility of the tissues of the anterior
abdominal wall with various synthetic materials, as well as a differentiated approach to
the choice of allomaterial, determine the relevance of this problem and its important
social significance.

Purpose of the study: to evaluate the results of histocompatibility of alloprostheses
using several types of prosthetic materials on an experimental model of external
abdominal hernias.

Material and methods. Experimental studies were carried out in the TMA vivarium
on New Zealand White rabbits with an average weight of 5 kg (4600-5400 grams) in strict
compliance with the requirements of the European Convention for the Protection of
Vertebrate Animals used for experimental and other scientific purposes (Strasburg,
1986). The studies were carried out under general anesthesia, which was carried out by
intravenous administration of sodium thiopental (5% rasters at the rate of 0.5 ml per 1
kg.) into the marginal ear vein. 10-15 ml of 0.5% novocaine solution was additionally
injected into the incision area.

Experimental animals were made 4 transverse sections 3 cm long on both sides of the
midline. After preparing the site for alloplasty, each experimental animal was implanted
with various alloplasties (thin porous polypropylene, large porous polypropylene, ultrapro,
acrylic) with dimensions of 3.0x1.0 cm. On the 10th and 45th days, the material was taken
and morphological studies were performed to assess the degree implant adhesion. For this
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purpose, one rabbit was withdrawn from the experiment during the specified period of
time, and tissue from the allomaterial implantation zone was taken for research.

After conducting experimental studies and sampling material, morphological studies
were carried out in the pathomorphological laboratory "lpsum Pathology". The material
was stored in 10% formalin solution. After dehydration of the material, paraffinization was
carried out and preparations were prepared by staining with hematoxylin and eosin. The
study of the morphological picture was carried out under a light microscope.
Morphological studies were performed for all experimental animals. When collecting
clinical material, morphological studies were performed in all patients. We studied the
state of the hernial sac, the removed skin-fat flap, as well as the state of the removed
organs and tissues (when performing such operations).

Statistical processing of the material was carried out on a Core 17 11400H personal
computer in the Windows NT 11 operating system using the Microsoft Excel 2016 software
package using the built-in statistical processing functions. To achieve the set goal and carry
out the necessary statistical processing, the mean value (M) and the mean deviation (m)
were calculated. Significance of differences between the studied criteria of clinical groups
was carried out using the Student's coefficient. Differences were considered significant at
t-Student equal to or greater than 2.0 or the probability of coincidence was less than 5%.

Research results: The analysis of existing models of external abdominal hernias made
it possible to determine their main shortcomings, which, from our point of view, require a
certain correction:

- The impossibility of obtaining a "standardized" hernia with given physiological
parameters in all experimental animals;

- It is not excluded the possibility of changing the microbial landscape of the wound
during the experiment;

- The impossibility of selecting absolutely identical experimental animals according to
the initial state and the same reaction to the implanted allomaterial;

- Lack of identity of the course of the wound process and healing processes in various
experimental animals.

Due to the maximum efficiency of existing models of external abdominal hernia and
the possibility of technical reproduction of a new method of hernia treatment, not all of
them are able to create absolutely identical conditions for assessing the occurrence of
allomaterials that differ in structure, physical state and chemical composition.

To level the fact of the influence of various factors on the healing processes of
meshes in various experimental animals, we have developed an experimental model for
assessing the histocompatibility of alloprostheses using several types of prosthetic
materials.
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For this, 4 separate incisions up to 3.0 cm long were made on the experimental
animal (rabbit) parallel to the midline of the abdomen. After preparing the site for
alloplasty, various alloprostheses were implanted (Fig. 1.).

Figure 1. Improved experimental hernia model.

It should be noted that this principle of creating an experimental model is quite
applicable in the development of experimental models of a local nature (postoperative
wounds, purulent wounds, volumetric formations of soft tissues, etc.), however, they
cannot be used when reproducing diseases of a general nature and prevalence. .

When classifying materials for hernioplasty in the experiment of N. M. Classification
outlined in the work of Urmanova (2022)

For experimental studies, 4 groups of allomaterials according to the above
classification were used. Experimental studies were carried out in the operating room of
the TMA vivarium, where all aseptic and antiseptic measures were observed. Under
general thiopental anesthesia with additional local anesthesia, 4 incisions up to 3 cm long
were made in four experimental animals on both sides of the midline. The mesh was
sutured to the aponeurosis using synthetic non-absorbable monofilament sutures of the
prolene type with continuous sutures. Hemostasis control. The wound was sutured in
layers, tightly. An aseptic bandage was applied. On the 10th and 45th days, material was
taken and morphological studies were performed to assess the degree of implant healing.
For this purpose, one rabbit was taken out of the experiment at the specified time, and
tissues were taken from the area of allomaterial implantation for research (Fig. 2).
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Figure 2. Microscopic image of tissues after application of 4 types of allomaterials Day
45 (approx. 10. et al. 20.): a) Ultrapro. mesh fibers. Hematok. old eosin. color; b) Acrylic.
Swelling and homogenization of mesh fibers. Hematok. and eosin; c) large-pore
polypropylene. Vascular reaction, thickening of interstitial collagen. Hematok. old eosin.
color; d) finely porous polypropylene. Increased lymphoid infiltration. Hematok. eosin.
color.

The conducted morphological studies showed that in acrylic, ultraporous, large-
porous polypropylene types, regenerative processes proceeded relatively evenly, in
combination with free penetration of fibroblasts and subsequent growth of collagen fibers
both around nodal joints and around single-layer implants, with less cicatricial changes
close to physiological . When using a large pore mesh, large pores caused more natural
fibroblastic infiltration. Acrylic and ultrapro have the best repair rates, since some fibers
are hydrolyzed, making room for the connective tissue growing in them, while the
percentage of a foreign body remaining in the body and the reaction to it are also
minimized.

When using especially finely porous polypropylene, a more pronounced inflammatory
and fibroblast reaction was observed with the formation of dense, hypertrophied
connective fibers. This is due to an excess of insoluble synthetic material that stimulates
the proliferation of fibroblasts, a disproportionate growth of regenerating tissues for the
species, a more pronounced inflammatory reaction that activates collagenization.

Conclusion: Thus, we improved the experimental model of external abdominal
hernias, which consisted in the fact that several types of allomaterials were implanted on
one experimental animal in equivalent areas of the anterior abdominal wall, which made it
possible to achieve identical conditions for the healing of various allomaterials.
Considering the different physicochemical properties of the meshes, we carried out
experimental studies on the healing of various allografts.
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