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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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Hopoe ®.X.
byxapckuti 2ocydapcmeeHHbIl MeOuyUHCKUL uHcmumym, Y36ekucmaH

Pe3stome: Ha ce200HAWHUL 0eHb HeCMompA Ha 0OCMUXKEHUA onpedesneHHbIX yCrexos
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CnedosamesnibHO, pa3pabomka U 6HeOpeHue 8 Xupypau4yeckyro npakmuxky 6onee
ahheKmuBHbIX Memo0o08 se4vYeHUA 2pbix, HANpassaeHHbvIX Ha onpedeseHue epadauyuli
2ucmocosmecmumocmu  mkKaHel nepedHel  OpOWHOU CMEHKU C  Pa3aAuYHbIMU
CUHMemuYecKUMU mMamepuanamu, a makice ouggpepeHyuposaHHsIl nMooxood K 8vibopy
ass10mMamepuana, onpeodendarom aKkmyasnabHocmes OaHHOU npobaemsl U ee B8aMHOe
coyuansHoe 3Ha4eHue. Leno uccnedo8aHuA oyeHUMo pe3ysabemamos
2ucmocosmecmumocmu  aA70MpPome308 pu  UCM0MAb3080HUU  HECKO/bKUX  8U008
npome3upyrowux Mamepuasoe HA 3KCNepuMeHmMasnbHAs MOoO0esnb HAPYMHbLIX 2PbIX
Husoma. IKcriepumeHmasbHbele uccaedosaHus bbiau nposedeHsl 8 susapuu TMA Ha
KposiuKax nopoosl HogosenaHOckasa benas co cpedHeli maccoli 5 ke (4600-5400 epamm) ¢
cmpozum cobadeHuem mpebosaHuli Esponelickoli KOH8eHYUU Mo 3aujume Mo380HOYHbIX
HUBOMHbIX, UCMOAb3YEMbIX O 3IKCIepUMEHMAsbHbIX U Opyaux Hay4Hbix uenel. Y
3KCNEePUMEeHMAanbHbIX HUBOMHbIX bbiau coenaHbl 4 nonepe4vHsix cpe3a 0auHol 3 ¢cm no
obe cmopoHbl om cpedHel AuHuu. [locne NoO20MoO8KU nAo0UWA0KU 0718 Q770M1AACMUKU
Kaxco0omy no0onbIMHOMY MHCUBOMHOMY UMMAGHMUPOBAAU pPA3/AUYHbIEe aaaA0M1AACMUKU
(moHkuli nopucmelll noaunponusaeH, KpymnHOMopucmeoll MoaAunponuaeH, yaempanpo,
aKpun) pasmepamu 3, 0x1, 0 cm. Ha 10-0 u 45-0 OeHb bbia 839m mamepuan u rnposedeHsl
Mopgposio2udecKkue uccnedosaHua 0714 OUEHKU cmerneHu adee3uu ummnaaHmama. Takum
obpasom, Hamu bbina ycosepuweHCmMBo8aHA 3KCMepuUMeHMaAsnbHAA MOOeslb HAPYHCHbIX
2pbIXC HUBOMA, KOMOPAA 30KAH0YA/AC6 8 MOM, YMO HA OOHOM 3KCrepumMeHMmMasnbHOM
HUBOMHOM UMMAQHMUPOBAAU HECKOAbKO pPa3HosudHocmel an10Mamepuanos Ha
PABHO3HAYHbLIX y4acmkax rnepedHel O6pHOWHOU CmMeHKU, 4Ymo 03807470 00CMUYb
udeHmu4yHocmu ycao8ulli 041 3aMUB/EHUA PA3/AUYHbLIX aaA70Mamepuanos. Y4umeleas
pasnuYHele bu3uKo-xuMu4eckue ceolicmsa CEMOK, Hamu nposeodeHsl
3KCnepumeHmMasnbHble  UCCAEe008AHUA MO0  U3YYEHUI0  3QXHUBAEHUSA  Pa3/au4vHbIX
aa170MpPaAHCAAHMamos.

KnioueBble c/noBa: 8eHMpPAsbHAA 2pbida, G7A701pome3uposaHue, MaAacCmuKu
2pblHesbIX 80POM, SKCNEPUMEHMANbHAA MOOesb

BEHTPA/1 YYPPANIAPHU TAKOMUNNALWUTUPUNITAH OABOJIALL YCYJ/IUHU
KCNEPUMEHTA1 ACOCNALL HATUXANAPH

Hopos &.X
Byxopo dasenam mub6uém uHcmumymu, Y36ekucmoH

Peslome: byz2yHeu KyHOaQ u4yppandpHu 0aeoanawod Mavaym  Homykaapaa
apuwuneaHu2a Kapamal, 2epHUOs02USHUH2 Kyrnaab macananapu xasa 3musamaeaH ed
MyHo3apanu 6ynub Konmokoa. Ly cababnu, KOpuH 0710 0esopu MyKUMAAAPUHUHZ mypau
Xun CUHmemuk mamepuannap 6unaH aucmosao2uK My8oguKauzau 2padayuanapuHu

QHUKAQW2a Kapamuaz2aH 4yppaHu 0as80/1aWHUHE AHA0A camapanu ycynnapuHu uwnab
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YUKUW 84 XXAPPOXAUK amaauémuza xopul smuw, WyHUH20eK, an10MamepuanHu
maHaawoa mabakanawmupunzaH éHoawys, ywby myammoHuHe 00a3apbaueu 8a yHUHe
MyXum uxcmumouli axamuamuHu 6enzunaliou. TaOKUKOMHUH2 MAKCAOUu MAWKU KOPUH
YyyppasnapuHuH2 3KcrnepumeHman moodeau byluya 6up Heya mypoaau npomes
mamepuannapudaH ¢oldanaHaaH Xx010a aAaA00POMeE3NapHUHE 2UCmo-My8oguKau2U
HamuxanapuHu  b6axonawodaH ubopam. 3IKcrnepumeHman maokKukomaap TTA
susapusacuda ypmaua ofupauau 5 ke (4600-5400 epamm) 6ynzaH AHeu 3enaHousa OK
KyéHnapuda 3sKkcnepumeHman 8a bowka uamul makcadaapoa ¢oldanaHunaduzaH
YyMypmKanu xaleoHAAapHU XUMOSA Kuauw 6yliuya Eepona KoHseHyusacu manabaapuza
Kamvuli puos KunzaaH xonoa (Cmpacbype, 1986) ymkasunzaaH. Taxpuba xalisoHnapuda
ypma Yu3ukHUHZ UKKU MOMOHUOQ y3yHauz2u 3 c¢cm 2a4ya b6yneaH 4 ma Kecma amanea
owupunaaH. AnaonaacmuKa y4yH matiooH4ya matiépaaHeay xap 6up maxpuba xalisoHuU2a
ynyamnapu 3,0x1,0 cm 6yneaH mypau xua anaonpomesnadp (HO3UK FOBAK/AU
noaAunponusaeH, Kamma fO8AKAU MOAUNPONuUAeH, yabmpanpo, aKpusa) UMMAGHMayus
KunuHeaH. 10 ea 45-kyHnapoa umnaaHmamduHe 6umuw OapaxcacuHu baxonaw y4yH
mamepuan OAUH2AH 84 MOPEOaA02UK MAdKUKomaap ymkasunzaH. Ly maKkcadoa
benzunaHzaaH myodamoa maxpubadaH 6ummadaH KyEH OaAUH2aH 8a MAOKUKOM Y4yH
asnao0Mamepuan UMNAAGHMAyusa 30HacuUOaH MyKuUManap onuHeaH. Xysoca Kunub alieaHoa,
KOPUH MAWKU YyppanapuHUH2 3KcrnepumeHman MooesnuHu maxkomusaaawmupuuw 6up
Heyuma mypodaau anasomamepuananap bumma 3sKkcnepumeHman xaleoH KOPUH 010
0eBOpUHUH2 yxwaw ucolnapuaa umMnaaHmMayus KunauHeaHuoaH ubopam 6ynaub, 6y mypau
Xun annomamepuananapHu bumkasuw yyyH 6up xua wapoumsaapea 3puwiuwza UMKOH
6epou. TypaapHUH2 mypau xun ¢puauK-kumésuli xycycusmaapuHu xucobea on2aH x0:0a,
mypau xua anao0mpaHCcnAaHmMamaAapHUH2 bumuwuHu ypeaHuw 6ylu4a akcnepumeHman
maoKuKomsaap ymxkasusaou.

Kanut cy3snap: seHmpan 4yyppa, anaonpomesnawl, 4yppa 0ape8o3acuHu npomesasnu,
aKcnepumeHmMan 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
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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
abdominal wall. “...this contributed to the development of various wound complications
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.

775



MexayHapoAHbIM Hay4YHbIN KypHaJ Ne 2 (100), yacTsb 2
«Hay4HbIi UMy JIbC» ceHTAOp, 2022

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
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
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assessing the histocompatibility of alloprostheses using several types of prosthetic
materials.

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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