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PaHeHWe cepala Ha CErofHsWHWIA AeHb SBNSETCS OHOM M3 CaMblX akTyasb-
HbIX NMPO6MEM YPreHTHOWN XMPYprum, KpaviHe CNOXHOW B AWArHOCTUYECKOM U
TaKTU4eckoM nnaHe. CTaTucTuka 4acToTbl BCTPEYAeMOCTV paHeHuii cepaua
NpoAO/MKAET pacTh B XMPYpPrivyecknx ctaumoHapax, a CMepTHOCTb B pesy/ibTa-
Te [laHHbIX paHeHUI OCcTaeTcst KpalHe BbICOKOM.

Lienbto pa6oTbl sBsSNCS NaTOMOPMOIOrMYeckuin aHanns NpoLeCccoB 3aXKmB-
NIleHUst paHbl cepaua y CBUHEW MNpuW ylUMBaHWWM ee KarnpoHOM M BUKPWIOM B
3KCMEePUMEHTE in Vivo.

Martepuanbl n MeToabl. JkcrnepuMeHT 6bin noctaBneH Ha 60 ocobsix na-
6opaTopHbIX CBMHEN Mopoabl Mini-pig BecoM oT 18 g0 25 kr, KoTopble 6bin
noAeneHbl Ha 2 aKcnepuMeHTanbHble rpynnbl no 30 ocobeit B kaxaow. Xvpyp-
rmyeckvie onepaumm BbINOMHANNCL C COBMIOAEHNEM NPUHLMMOB aHTUCENTUKN
1 acenTuku. BmelwaTtenbcTBa OCyLIECTBASANNCE NOA MHTYOALMOHHBIM HapKo-
30M C pacTBopamu Tenasona u keunauuta 25 mr/kr + VIBJ1 Bo3ayxom. lNocne
BbIMO/IHEHUS TOpPaKo- U NEpUKapAMOTOMMM B 06nacTu Xenyaoukos cepaua
ckanbnenem (N2 10) HaHOCWAMCb MPOHMKAalOWME paHbl AIMHOW 1 cM. PaHbl
yLmMBanack y3n0BblM pyyHbIM WBOM (HUTb 3/0).

PesynbTathbl. Vicnonb3osanu cnegytolwme Bu/bl LLOBHOrO MaTepuana: Hepac-
cacbIBaloLWMINCS — KanpoH (1-9 rpynna uccnenoBaHys) 1 paccachiBatoWmMines —
BUKPUN (2-51 rpynna uccneaosaHns). Mocne onepaumm XXMBOTHBIX BbIBOAWIN
13 3KCNepuUMeHTa Yepes 1 n 4 Hepenu.

3akntoveHme. py NnpuMeHeHMM paccacbiBalOLErocs LOBHOMO MaTepuana
(BUKpWN) NO CPaBHEHMIO C HepaccacbiBaOWMMCS (KanpoH) sBNeHWst Bocna-
NIEHUSI B CEPAEYHON MblLLe 6bl/IM MEHeE BblpaXKeHbl, OTMeYanock 6osee Bbl-
CTpoe 1 nosnHoe obpasoBaHne hnbPO3HbIX Kancyn BOKPYr LWOBHOMO MaTepua-
na un 6onee aKTUBHbIE MPOLIECCHI pereHepaLmnm.

KnroueBble cnoBa: paHeHve cepiua; ylWMBaHWE paHbl cepaua KarnpoHOM;
yLIMBaHWe paHbl CepALa BUKPUIOM; paccachiBalOLLMIACS LUOBHbIN MaTepwvan;
HepaccachIBaloWMINCS LWOBHbIN MaTepuan.
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Today, heart injury is one of the most urgent problems of urgent sur-
gery, which is extremely difficult in diagnostic and tactical terms. Statis-
tics on the incidence of heart injuries continues to grow in surgical hos-
pitals, and mortality as a result of these injuries remains extremely high.

Objective — to compare the results of healing of a heart wound at
different time intervals when using various modern suture material (ab-
sorbable and non-absorbable) in the experiment.

Materials and methods. The experiment was carried out on 60 spec-
imens of laboratory pigs of the «mini-pig» breed weighing from 18 to
25 kg. The animals were divided into 2 equal subgroups. Surgical opera-
tions were performed in compliance with the principles of antisepsis and
asepsis. Interventions were performed under intubation anesthesia with
solutions of telazol and xylanite (25 mg/kg) + mechanical ventilation with
air. After performing thoraco- and pericardiotomy in the region of the
ventricles of the heart with a scalpel (No. 10), penetrating wounds 1 cm
long were applied. The wounds were sutured with an interrupted manual
suture (thread 3/0).

Results. The following types of suture material were used: non-absorb-
able capron (the group 1) and absorbable vicryl (the group 2). After the
operation, the material was taken from 7 days to 1 month.

Conclusion. When using absorbable suturing material (vicryl) com-
pared to non-absorbable one (capron), inflammation in the heart mus-
cle was less pronounced. More rapid and complete formation of fibrous
capsules around the suturing material and more active regeneration
processes were noted.

Key words: heart wound; heart wound suturing with capron; heart
wound suturing with vicryl; absorbable suture material; non-absorbable
suture material.
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PaHeHI/IH cep/ia B HACTOSIIEE Bpe-
MsI TIPUBJIEKAIOT BHUMaHUE TIPaK-
THYECKUX Bpadeil B CUIY TSKECTH
COCTOSTHUST TIOCTPAJABIINX U BBICO-
Kol JeranabHocT. [lpu mnponukaio-
HIUX TPaBMax TPYAHON KJIETKU dYa-
CTOTa paHeHUi cepala COCTaBJIsI-
er 9,0-19,5 % [1-5]. IIpu arom .e-
TaJbHOCTb Ha JIOTOCIIHTAJIBHOM 3Ta-
e pocruraer 40-54 %, Ha TOCIIMTAD-
noM (10 omepamum, BO BpeMs omepa-
I U B TOCJAEONEPANIMOHHOM EPHO-
ne) — eme 29,1-45 % [6-9]. Ilo na-
6oIeHnAM  OOJIBIIIMHCTBA  UCCIIEL0-
Baresieil, JKeJIyJIOUYKH MOBPEKIAIOTCS
qare, yeM npezacepaus [10]. Y kon-
THHTEHTA GOJIBHBIX, JIJIsT KOTOPOTO Xa-
pPaKTepHDbI JaHHDbIE TPaBMbI, YIINBa-
HU€e PaHbl CepIla OCTAETCS TeXHUYe-
CKH CJIOKHON TPOIEAYypOii, U4TO CBS-
3aHO C BBICOKUM PHCKOM BO3HUKHOBE-
Hust Ipody3HOTO KPOBOTEUEHMUSI, BbI-
PAKEHHOTO CHIDKEHUST apTepHaibHO-
ro JaBJEeHUs, MOCTTeMOpPParnyecKoit
AHEeMUU WJIM KOAryJONaTHH, a TaKxKe
¢ 6OJIbIION Yrpo30il ISl JKU3HU TIa-
uuenTa [6].

Jlns 3askuBaroIieil paHbl cep/iia Xa-
pakTepHo o6pasoBanue pyOII0BOil TKa-
HHU, KOTOpasi CHU)KAET KUHETUKY cep-
JieyHoil Mbrmnbt [11], a B ¢Bsa3u ¢ ya-
CTBIM  HCIIOJIb30BAHUEM  XHUPYpPraMu
MO PUIAMEHTHBIX HIOBHBIX MaTepU-
aJIoB, TJIABHBIM 06Pa30oM INEJKA, JaB-
caHa, KalpoHa, He HMCKJII0YeHo obpa-
30BaHNE B TKAHU MHOKap/a TPAHYIeM,
AQHEBPU3M, PaCIPOCTPAHEHHBIX 0YaroB
HEKPO3a, KOTOPbIE MPUBOAT K CHIKE-
HUIO COKPATUMOCTH CEPEYHOI MBbIIII-
I[bI ¥ HAPYIIEHUTO TIPOBOIUMOCTH.

CoBpeMeHHbIE BHUJIbI IIOBHOTO Ma-
Tepuaia IpeiCTaBJISIioT coO60i  Mo-
HOUIAMEHTHYI0O HHUTb C aTpaBMa-
TUYECKON WTJIOW, KOTOPBIE JIUIIEHBI
HEJIOCTATKOB, XapaKTEPHbBIX [JI Tpa-
JIUIIMOHHOTO  IIIOBHOTO  MaTepuaJia,
B YAaCTHOCTH <IIMJIAIIEro» addekra,
peaxToreHHoCcTH, puTHAbLHOCTH [12].

V3yvenne AMHAMUKU POTEKAHUS
3aKMBJIEHUST PAHbI Cep/lla TPU IIPU-
MEHEHWH Pa3JUYHbIX BH/OB MIOBHO-
ro MaTepuajia BO3MOKHO TOJIBKO Ha
OCHOBE 9KCIIEPUMEHTAIBHBIX JAHHDBIX
C MPOBEIEHNEM TUCTOJOTHYECKUX C-
cJIe[IOBaHUIl B pasHble CPOKH OT Ha-
yajia KCIEpUMeHTa. ITO MOJKET I0-
MOYb PEIINTh BasKHbIE BOMPOCHI B 06-
JIaCTU TIPOHUKAMOIINX PaHEHWH Cepi-
11a, a TakKe OMpeleuTh CPOKN o6pa-
30BaHMs  [OCJIEONEPAIMOHHOTO PYyO6-
1Ia ¥ €ro ILIOIIa/b, TIOMOKET OIpejie-
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JIUTBCSI C ONTHUMAJIBHBIM BUJIOM IHOB-
HOTO MaTepuajla JiIs yIIUBAaHUS paHe-
HUS Cep/la.

Ieabto paGoThI SIBJISLICS TATOMOD-
(postornueckuil aHaNN3 3KUBJICHUS
paHbl cep/iia y CBUHEH IpH YIINBa-
HHHI ee KAIlPOHOM U BUKPHJIOM B 3KC-
HmepuMeHTe in vivo.

MATEPUAJIBI 1 METO/IbI

IKcmepuMeHT ObLI MOCTABJIEH Ha
60 0co6s1x J1aboPaTOPHBIX CBUHENL 110-
po/ibl mini-pig BecoM oT 18 mo 25 xr,
KOTOpPBIe GbLIN MOJIeJIEHbl Ha 2 JKCITe-
puMeHTaIbHBIE TPyHIBI 10 30 ocobei
B KaXK/IOM.

IKcmepuMeHT OBl TIPOBEJeH B
MOJTHOM COOTBETCTBUU C TpeGOBAHU-
saMu 1ab0PATOPHON MPAKTUKU, KO-
TOpPbIE  W3JOXKEHBI B  HAIMOHAID-
HoM craugapre <«lIpuHIUIBI HajTE-
JKamell  JTaGopaTOpHON  NMPaKTHKN»
TOCT P 53434-2009», ¢ cobuozne-
HueM MeXAYHAPOAHDIX TPUHITUIIOB
EBporieiickoit KOHBEHITUU O «3alure
MO3BOHOYHBIX JKMBOTHBIX, HCIIOJIb3Y-
eMbIX [IJISI 9KCIHEPUMEHTOB U JIPYTUX
Hayunbix neaeir» (CrpacGypr, 1986),
a Taxkke B coorBercTBUU ¢ <«OO0IIM-
MU OTUYECKUME TIPUHIAIAME  9KC-
HNEepUMEHTOB Ha >KUBOTHBIX» (Poc-
cus, 2011), mpasmmamm JaaGoparop-
voii mpaktuku B Poccuiickoit Deje-
panun (mpuxaz M3 PD Ne 267 or
19.06.2003) 1 ¢ MOJOKUTENBHBIM 3a-
KJIIOYEHNEM 39THYECKOr0 KOMHTETa
(mpotoxoa Ne 4 ot 18.03.2021 roga).
Xupypruueckue Oneparuu BbIIOJIHS-
JIUCH € COOMIOIEHIeM TTPUHITHIIOB aH-
TUCENTUKN U aCelNTUKU. BMemartesb-
CTBA BBIMOJIHSINCH T10/T UHTYGAIINOH-
HBIM HapKO30M C pacTBOpaMH TeJa-
3os1a 1 Kewaanura 25 mr/kr + VBJI
BozayxoM. Ilpemeaukanusa ocyiect-
BJISLIACH PACTBOPOM (DEHTAHMJIA B J0-
3e 0,1 mr/kr.

ITocsie BBITIOJHEHHST TOPAKO- W Tie-
PUKapAMOTOMUN B OOGJIACTH KEJTyI0U-
KoB cepaua ckambieneMm (Ne 10) na-
HOCHJINCH TIPOHHWKAIONINE PaHbl JJIH-
HOi 1 cM. PaHnbl ymmBasach y310BbIM
pyunbM mBoM (HuTh 3/0). Vcnomn-
30BN CJIE/LyIOIE€ BUJbI IIOBHOTO
MaTepuasia: HepacCcachIBAIOMIMNACT —
kanpon (1-9 rpynma uccieoBaHus)
u paccacbiBaouiics — Bukpui (2-a
rpyinna ucciefoBanus). KUBOTHBIX
BBIBOJIMJIN U3 9KcIiepuMeHTa Ha 1-il u
4-i1 HeJesie TIoCse onepalun.

[l matoMopdoIOTHYecKoro  mc-
caetoBaHmst 00Pasiibl pa3MepoM OKO-

g0 2,0 x 2,0 cM 3a6upanu U3 JKeay-
JIOYKA Cep/lla 3KCIEePUMEHTATbHBIX
JKUBOTHBIX. OO6pasipl TKaHU IPO-
MbIBasin B pactBope Punrepa-Jlok-
ka u uxcupoBaiu B 10%-HOM Heli-
TpasibHOM opMaTuHe B TeYEHHUE
24-48 yacoB. 3areM Marepuajs IMpo-
Bogunn B apromare TISSUE-TEK
VIPTMS6 (Sakkura, Nagano, Japan)
n samuBamu B mapadun Histomix
(BiOvitrum) B cranmmu napadu-
nosoit 3ammBku TISSUE-TEK TEC
5 (Sakkura, Nagano, Japan). Cpesbr
TOJINMHON  5-7 MKM  M3TOTABJIMBAJIH
Ha poropHoM Mukporome Accu-Cut
SRM (Sakkura, Kuraii), oxpauu-
BaJM TEMaTOKCUJIMHOM-303MHOM W
no Merony Ban-I'mson B aBTOCTEiiHE-
pe TISSUE-TEK Prisma (Sakkura,
Nagano, Japan) u 3akjio4annm IO/
miaenky B asromare TISSUE-TEK
Film (Sakkura, Nagano, Japan).
I'mcronornyeckne mpenaparsl HCCe-
JIOBAJINCH METO/IOM CBETOBOII MHKPO-
ckommu. @otorpadun Tpenaparos
ObLITI BBITIOJHEHBI [IPU TTOMOIIH MU-
kpockona Leica DM 750 (Tepmanust)
¢ 1mdpoBoii Buaeokamepoil Leica
EC3 (Tepmanmns). Mopdomerpu-
YecKoe WCCIE0BAHNE MPOBOININ C
MOMOIBIO TIaKeTa TporpaMMm Bumeo-
Tect — Mopdomnorunsa 5.2. n Image
Tool 3.0. B kax1oii TpyIie mccieno-
BaHNA y Ka)K/IOTO 3KCIIEPIMEHTAILHO-
IO JKUBOTHOTO B CEP/II€ BBICYUTHIBAIN
IJIOTHOCTD KJIETOYHOTO WH(UIbTPATa
B O MOJAX 3PEHUS TPH YBEJIMICHUN
Mukpockona x400 (mone spennst Mu-
Kpockoma cocraBisuio 0,366 Mm2),
OT/IEJIbHO TIOJICYUTHIBATIA KOJUYECTBO
KaeTok Bocmanenust (Hefrpoduabr +
JuMGOIUTHL + IIa3MATUIECKUE KJIeT-
ku + Makpodarn), unciao Gubpob.ia-
CTOB M MHOTOSIJIEPHBIX KJIETOK HHO-
PO/HBIX Tesl B aOCOMIOTHBIX YUCTIAX W
npornenTax (a6e; %).
Crartucriyeckasi o6paboTKa MmoJTy-
YEHHDBIX [AHHDBIX IIPOBOAMJIACH C I10-
MOIIbIO MAKETA CTATUCTUIECKUX ITPO-
rpamm Statistica 10.0 u nmakera craTu-
CTUYECKOTO aHaiu3a mporpamMmpr MS
EXEL 2010. BoicuutbiBasiu cpejnee
apudnmernveckoe (M) 1 cramgapr-
Hyi0 oOmmOKy cpeaHero apudmern-
yeckoro (m). Tunoresa o HOpMaJb-
HOCTH pACIIPe/ieJIeHUus BEPOSITHOCTH
JIAHHBIX TIPOBEPSIACH C IOMOIIBIO
kpurepusi Ilanupo—Yunka. [locro-
BEPHOCTD JIAHHDBIX OIEHMBAIACH C TO-
MOIIbIO APAMETPUYECKOTO KPUTEPUSI
t-recra  Crblogenrta. Kpuruueckoe



3HaUYeHne YpOBHA CTaTUCTHYECKOIT

3HaunMocTu 6110 paBHbIM 0,05,

PE3YJIBTATDI

N OBCYKAEHUE

Kanpon (1-1 rpymma mccienoBa-
Hus1). Pe3yabTartbl  [IPOBEIEHHOTO
UCC/IEIOBAHMST MOKA3aIl, YTO 4Yepes3
1 Hejes0 1OCJIE MPOBEIEHUS Oepa-
uuu B 06JACTH ONEPAIMOHHON PAaHbI
BO3HUKA/IN BbIPAKEHHDIE M3MEHEHUSI
BO BCEX CJIOAX cepaevyHoi crenkn (1o
TUIy TNaHKApAWTA) W SIBIEHUS He-
kposa (puc. 1b). MuokapauonuThI
HaXO/IJINCh B COCTOSIHUU YMEPEHHO
BBIPAKEHHON  TUIPOIMYECKON  JIUC-
Tpodun, HEKPOTH3UPOBAHHBIE BOJIOK-
Ha MHOKap/a 3aMelaich MOJOIOI
pO30BaToii, 60raToil MOJTHOKPOBHBIMI
COCy/JlaMU COEINHUTEBHOI TKAHDIO.
[ToBHbIit MaTepuas OblI OKPYKEH
BOCTIAJIUTEIBHBIM HH(UIbTPATOM, 6O-
rarbiM (puGpPUHOM, B KOTOPOM OIIpe-
JleNIsiiuch  Mostozibie  (pubpobiacTbl ¢
kpymnbiMu sapamu (puc. 1c). Ilnor-
HOCTb MHOMIbTPaTa OblIa BLICOKOIA,
B KJIETOYHOM HHUIbTpaTe mpeobiia-
Jpaan Kaetkn Bocnasenus (mefirpo-
¢ubl, TUMOOIUTDI, NIa3MaTHUYECKIe
KJICTKH 1 Makpodarn), KOJM4ecTBO
¢ubpobsacToB  6bIJIO  3HAYUTENHHO
Menbie (ta6u.). [To nepudepuu nH-
¢unbrpara pacrosaranach co3peBa-
I0I[asi COeINHUTEIbHAS TKaHb, NpeJl-
CTaBJIEHHAs] TOHKUMHU  IIPOJIOJILHO
PACIIOJIOKEHHBIMU  KOJIJIATEHOBBIMU
BOJIOKHAMU ¥ HUTSIMU (DUOPUHA.

Ha 4-it Hemesne skcnepuMeHTa B
MHOKap/le OTMeYaTl YMEPEHHO BbI-
pPa’KEHHbIE SIBJICHUS WHTEPCTUIHAID-
HOTO OTEKa U YMEPEHHO BbIPaKEHHDIE
NepUBACKYJISIDHBIE ~ KJETOYHBIE —WH-
dunbrparsr. IlloBHbrit MaTepman Ha
GOJIBIITITHCTBE YYACTKOB ObLT OKPYIKEH
CO3peBAIoIIeil COEMHUTENBbHON TKa-
HbIO, B KOTOPOW OBLIM BU/HBI KJIET-
K BOCITQJINTEJIBHOTO WHQUIbTPATA
(mMdoUTDHI, Ia3MaTHYECKUe KJIeT-
KI, Ty4Hble KJIETKH) U (UOPOIUTDI
(puc. 1d). ILnorHocts nHdUILTPaTA
HAa JIAHHOM CPOKe H9KCIEePHUMEHTA 10
cpasHenuio ¢ 1-if Hezesneil ymenbIuna-
nach Ha 27,7 % (p = 0,045), npu
3TOM KOJIMYECTBO KJIETOK BOCIIaJe-
HYSI HE3HAYMTEJIbHO YMEHBIIATOCh, a
qucyio GubpoOIacTOB HEBHAYUTENBHO
Bozpactayo (Ta6ir.).

Bukpun (2-a rpymma wucciaeno-
Banust). Uepes 1 Hemesio mocie wc-
MOJIHb30BAHUST BUKPUJIOBBIX HUTE B
00JIACTH OIEePaIMOHHOI PaHbl B MH-

okap/ie OblTa BUHA HEXKHAs PO30Ba-
Tasi MOJIOZIas COeIMHUTEbHAST TKAHD,
6orarast IIOJHOKPOBHBIMH COCY/laM1
1 akTUBHBIMK (ubpobiactamu. Mu-
OKaP/IMONUTB HAXO/UINCh B COCTOSI-
HUU c1a60 BBIPAKEHHOH BaKyOJbHOI
mactpodun 1 ca1a6o BBIPAXKEHHOTO
MHTEPCTUINOHAIbHOTO oTeka. Illos-
HBIIT MaTepHasl OKPY>KIH IPOO0JIb-
HO pAaCIOJIOXKEHHbIE KOJIJIareHOBbIE
BOJIOKHA, CPe/ KOTOPBIX ObLIN BH/I-

Pucynoxk 1

HbI  JUMQOIUTBI, [JIa3MaTHYECKue
KJIETKU, TYYHbIE KJETKH U 3Pesible
pubporutel. [1IOTHOCTD KJIIETOYHOTO
nHWIbTPaTa MO cpaBHeHHWIO ¢ 1-if
IPYIIOil WMCCIE0OBAHUST HA JTaHHOM
CPOKe 9KcIeprMenTa OblIa MeHbIle B
1,7 pasa (p = 0,00004), uucno Kie-
TOK BOCIaJIeHHsi ObLIO YMEHbBIIIEHO B
4,7 pasa (p = 0,007), a uncao du-
6pobJacToB Bozpactanmo B 1,5 pasa
(p = 0,05) (Ta6a.). Bokpyr moBHOTO

Mopddorornyeckie usMeHeHHsI B KeJyA04YKe Cep/lla NPy MPpUMeHeHHH
KalpoHa: a) BbIpakeHHbIe SIBJIEHUsI BOCHAJIEHHS BO BCEX CJOSX cepAla

¢ GoJbIIKUM KOJHYecTBOM (puOpuHa (MOKa3aH crpeskamu) yepes 1
HeJieJTio OT Havyajia dKcIepuMeHTa, yB. ImaH x40, okpacka Ban-Tuson;

b) ouar Hekpo3a muokap/a (I0Ka3aH CTPeJKoii) ¢ nepudoxaIbHON
BOCIIAJMTeJIbHOIT peakuueii, yB. X100, okpacka reMaTOKCHINHOM

U D03WHOM; C) IIOBHBII MaTepuas (IIOKa3aH CTPEJKOii) OKPY>KeH
BOCHAJIUTEIbHbIM HHPUIbTPATOM GoraTbiii (pUOPHHOM, B KOTOPOM
onpeesores Mosoabie Guépodaactsl, TUMPOUUTHI U HEHTPOPHIBI,

yB. x100, okpacka Ban-Tuson; d) uepes 4 Heaenn NIOBHBIA MaTepHas
OKpY>KeH CcO3peBalolieil coeJMHUTEIbHON TKaHbIO (II0Ka3aHa CTPEJKaMH),
B KOTOPOii BHAHBI JTUM(OLHTHI, MJIa3MaTHIECKHE KJIETKH, TYYHbIE KIETKH U
¢ubponutsi, yB. x100, okpacka Ban-Tuson.

Figure 1

Morphological changes in the ventricle of the heart when using
capron: a) pronounced inflammation in all layers of the heart with

a large amount of fibrin (shown by arrows) after 1 week from the
start of the experiment; magnification x40, stained by Van Gieson;

b) focus of myocardial necrosis (shown by an arrow) with a perifocal
inflammatory reaction, magnification x100, stained with hematoxylin
and eosin; c¢) the suture material (shown by the arrow) is surrounded
by an inflammatory infiltrate rich in fibrin, in which young fibroblasts,
lymphocytes and neutrophils are determined, magnification x100, Van
Gieson stain; d) after 4 weeks, the suture material is surrounded by
maturing connective tissue (shown by arrows), in which lymphocytes,
plasma cells, mast cells and fibrocytes are visible, magnification x100,

Van Gieson stain.
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Tabnuua

MopdomMeTpuyeckue NapamMeTpbl BOCMANUTENbHOMO MHbUIbTPaTa paHbl cepaua y CBUHEN mini-pig B 3aBUCMMOCTM OT BMZA LLIOBHOTO

matepvana (M £ m)

Table
Morphometric parameters of the inflammatory infiltrate of the heart wound in mini-pig pigs depending on the type of suture material
(M £ m)
Mapametpsbl 1-a rpynna (n = 30) 2-a rpynna (n = 30)
BOCMNA/INTENIbHOIO group 1 (n = 30) group 2 (n = 30)
uHbUnbTpPaTa 1 Hepens 4 Hepenu 1 Hepens 4 Hepenu
Parameters of the 1week 4 weeks 1 week 4 weeks
inflammatory infiltrate
169.0 + 18.3 123.5 + 16.7 98.9 £6.8 135.0 £ 4.9
100 % 100 % 100 % 100 %
MnoTHOCTb MHUNBTPaTa: [Ons abc. kon-Ba p = 0.045 [ns abc. kon-sa p = 0.0007
abc. konnyectBo, % For abs. amount p = 0.045 For abs. amount p = 0.0007
Density of infiltrate: [ns abc. kon-Ba mexay 1-2 rpynnamm vepes 1 Hepento p = 0.00004
abs. amount, % For abs. amount between 1-2 groups after 1 week p = 0.00004
[ns abc. kon-sBa mexay 1-2 rp. yepes 4 Hegenm p = 0.1
For abs. amount between 1-2 groups after 4 weeks p = 0.1
123.6 + 25.7 87.0 £ 16.2 26.3 £ 2.5 44.0 £ 3.8
66.2 £+ 8.8 61.5 + 3.7 27.1 £ 2.5 329+ 2.8
[ns abc. kon-a p = 0.1 [nsa abc. kon-Ba p = 0.03
For abs. amount p = 0.1 For abs. amount p = 0.03
Onsa % kon-Bap = 0,1 [nsa % kon-Ba p = 0.1
BocnanutenbHbie KNeTku: For percentage amount p = 0.1 For percentage amount p = 0.1
abc. konnuectso, % [nsa abc. kon-Ba Mexay 1-2 rpynnamu yepes 1 Hepento p = 0.007
Inflammatory cells: For abs. amount between 1-2 groups after 1 week p = 0.007
abs. amount, % [Ons abc. kon-Ba mexay 1-2 rpynnamu yepes 4 Hegenm p = 0.05
For abs. amount between 1-2 groups after 4 weeks p = 0.05
[ns % kon-Ba Mexay 1-2 rpynnamu yepes 1 Hegento p = 0.02
For percentage amount between 1-2 groups after 1 week p = 0.02
[ns % kon-Ba Mexay 1-2 rpynnamu yepes 4 Hegenv p = 0.00008
For percentage amount between 1-2 groups after 4 weeks p = 0.00008
479 £ 11.1 36.7 £ 3.2 73.1£6.2 76.9 £ 5.3
33.8 + 8.8 38.5 + 3.7 729 £ 2.5 56.6 + 2.8
[ns a6bc. kon-Ba p = 0.2 [Ons abc. kon-Ba p = 0.3
Ana % kon-Ba p = 0.2 [na % kon-Ba p = 0.2
®unbpobnactsl: abe. [nsa abc. kon-Ba mexay 1-2 rpynnamu yepes 1 Hegeno p = 0.05
Konm4ecTBo, % For abs. amount between 1-2 groups after 1 week p = 0.05
Fibroblasts: [Ansa abc. kon-Ba mexay 1-2 rpynnamu yepes 4 Hegenu p = 0.0000001
abs. amount, % For abs. amount between 1-2 groups after 4 weeks p = 0.0000001
[ns % kon-Ba Mexay 1-2 rpynnamu yepe3 1 Hegento p = 0.0003
For percentage amount between 1-2 groups after 1 week p = 0.0003
[ns % kon-Ba mexay 1-2 rpynnamu yepes 4 Hegenn p = 0.003
For percentage amount between 1-2 groups after 4 weeks p = 0.003
MHorosiepHble KNeTku
WHOPOAHbIX Ten:
abc. konuyectso, % = = 141+1.2
Multinucleated cells = = 10.5+ 2.8
of foreign bodies:
abs. amount, %
MaTepuajia OTMEYAJIN HE TIOJTHOCTBIO 1 Ha 4-it wemene okcmepumenrta IlloBublii MaTepuan ObLI  3aMypo-

HOJHOCTBIO ¢(DOPMUPOBAHHBIE KaIICy-
JBI M3 3peJOoil IJIOTHOH COeIuHHM-
teapHO TKanu (puc. 2a). OrMevann
AKTUBHOE TIPOPACTAHUE COEIMHHUTEb-
HOIi TKAHM U COCYOB BHYTPb IyYKOB
moBHOro Marepuana (puc. 2b).

TKaHDb JKeIyJO0YKa cepina Ha GoJib-
NIMHCTBE YYaCTKOB HAXOAWJIACh B
COCTOSTHUU YMEPEHHO BBbIPAKEHHOTO
¢ubpo3a, OTMEUANNCH EIMHUIHBIE
c1a60 BBIPAKEHHDIE TMEPUBACKYJISIP-
HbIe BOCIIAJIUTEIbHbIE HH(UIBTPATHI.
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BaH B IIOTHYIO (PUOPO3HYIO TKaHb
(puc. 2c¢). TlmotHocTh uHUABTPATA
BOKPYT IIIOBHOTO Marepuaja Ha JaH-
HOM CpOKe 3KCIEepUMEHTa MO0 CpaB-
HeHuto ¢ 1-if Tpynmoit uccaeroBaHUs
gocroBepro Bospacrana (p = 0,007),



YTO MOKHO OGBSICHUTH TOSIBJICHUEM B
uH(UIbTPATE MHOTOSIZIEPHBIX KJIETOK
UHOPOJHBIX Tes. YUCI0 KJIETOK BOC-
MajieHust Mo cpaBHeHUIo ¢ 1-if Tpym-
MON  WCCJIEOBAHMST YMEHbBIHIOCh B
2 paza (p = 0,007), a KoImuecTBO
¢ubpobiacros Bozpacrtano B 1,5 pasa
(p = 0,0000001) (ta6m:.). Or™Meuamn
AKTHUBHOE TPOPACTAHUE COEMHUTE -
HOW TKAHU MEK/y MyYKaMU MIOBHOTO
Marepuasia. Oco6eHHOCTHIO BOCIAI-
TEJIbHOI PEAKIMU SIBJISLIOCH TOSIBJIE-
HUE THUTAaHTCKUX KJIETOK WHOPOHBIX
TeJ, KOTOPbIE AaKTUBHO (haroiuTu-
pOBali HUTH IIIOBHOTO MaTepHhaJa.
[TpakTuueckn Kaxjass HUTH OblLia
OKpY>KeHa TUTAHTCKON KJETKOM, Tpu
9TOM BOJIOKHA MIOBHOTO Marepuajia
ObLIN  3HAYHUTEJHHO MOBPEXKIAEHBI U
(bparmMeHTHPOBAHBI, YTO CBUIETE/b-
CTBYeT O BBICOKOIl CIIOCOOHOCTH BH-
kpuaa K 6uogecrpykunn (puc. 2d).

SARKJIIOYEHUE

TakuM 00pa3oM, pPe3yJbTaThbl MPO-
BEJIEHHOTO HCCJIEIOBAHUST TOKA3AJIH,
YTO TIPU MPUMEHEHUH PACCAChIBAIOIIE-
rocs MoOBHOro MaTepuasa (BUKpuIa)
[0 CPABHEHUIO C HEPACCACHIBAIOIINM-
ca MIOBHBIM MarepuaioM (KarmpoH)
SIBJIEHHsT  BOCIIAJIEHUSI B  CEPJEYHON
Mbile ObLIN MeHee BbIPAKEHbI, OT-
Mevasinch GoJiee AaKTHBHBIE TIPOIECCHI
perenepaiiuun u GoJjiee ToHOE OGpa-
3oBaHne (pUOPO3HBIX KAICYJ BOKPYT
moBHoro mMarepuasia. Ha 4-it Hezene
9KCIIEPUMEHTA [PU MPUMEHEHUN BU-
KpPUJIa BBISIBJISIIN  BBICOKYIO AKTHB-
HOCTh (hbaronuTo3a HUTEH MIOBHOTO
Marepuaia aKTUBUPOBAHHBIMEH MHO-
TOSIZIEPHBIMU  KJIETKAMU  WHOPOJIHBIX
tes. TIpakTiyeckn Kaxjaasi BUKPUJIO-
Bast HUTh GblJIa OKPYIKEHA THTAHTCKOMN
MHOTOSIJIEPHON KJIETKOil, YTO TOBOPHUT
0 BBICOKOI CIOCOGHOCTH BUKPHUJIA K
paccacbiBaHUIO U GHOAECTPYKIUH B
Cep/IevHOIl MBbIIIIIIE.

Takum o6pa3oM, B TKaHU Cep/-
1a HKCIEPUMEHTAJIBHBIX JKUBOTHBIX,

Pucynoxk 2

Mopdoiornueckue U3MEHEHHs! B 3KeIyJ0UKe NPU IPUMEHEHUH BUKPUJIA:
a) nosoctbio copmuposannas Gpuoposnas Kancyaa (mokasana
CTpeJKaMu) BOKPYT IIOBHOTO MaTepuaja yepe3 1 HeJeao mocJe Hayajia
sKcnepumenta, yB. x100; b) aktuBHOe mpopacTanue CoeAMHHUTEIbHOI
TKanu (MOKa3aHa CTPEJKaMH) BHYTPb MYYKOB NIOBHOIO MATEPUAJA 4Yepes
1 Heze o MocCJie HayaJa dKcnepumenTa, yB. x400; c) yepe3 4 Hegenm
NP MPUMEHEHNH BHKPWUJIA IIOBHBII MaTepuaJ 3aMypoBaH (IOKa3aH
crpeakamu) B ¢puGpo3nyio Tkanb, yB. x400; d) axtusmblii parouuros
HUTEH IOBHOTO MarepHuaJia THTaHTCKUMHU KJE€TKaMU UHOPOJAHBIX TeJI
(n0oKa3aHbl CTPEJIKaMu), Kaskias HUTb BUKPHJIA OKPY3K€HA TUTAHTCKON
KJIETKOl, BOJIOKHA NIOBHOIO MATEPUAJIA 3HAYUTEJILHO IIOBPEXKIEHbI,

yB. x400, okpacka Ban-I'n3om.

Figure 2

Morphological changes in the ventricle when using Vicryl: a) a

fully formed fibrous capsule (shown by arrows) around the suture
material 1 week after the start of the experiment, magnification x100;
b) active germination of the connective tissue (shown by arrows)
inside the bundles of suture material 1 week after the start of the
experiment, magnification x400; c) 4 weeks later, when using Vicryl,
the suture material is walled up (shown by arrows) in fibrous tissue,
maghnification x400; d) active phagocytosis of suture threads by
giant cells of foreign bodies (shown by arrows), each vicryl thread is
surrounded by a giant cell, suture fibers are significantly damaged,
maghnification x400, Van Gieson coloring.
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IIpu IIPUMEHEHNHN pacCacbIBarOIEro-
Cd IIOBHOTO MaTe€pua MUOKap/| MeHee
IOBPEK/IAETCA, a ABJEHUA pereHepa-

uu 60Jiee BBIPAKEHDI, YeM MPH IPHU-
MeHEeHUN HepacCachIBAIONIETOCS IOB-
HOTO Marepuasa.

HNndopmanus o punancupoBanun U KOH(IUKTE HHTEPECOB
VccenemoBarie He MMEJIO CIIOHCOPCKOI TOIIEPKKH. ABTOPDI IEKIAPUPYIOT OTCYTCTBHE SIBHBIX M MOTEHITHATBHBIX
KOH(INKTHBIX MHTEPECOB, CBSIBAHHDBIX ¢ MyOJUKANNell TaHHO# CTaThu.

JINTEPATYPA / REFERENCES:

1. Bisenkov LN, Ishchenko BI, Trofimov VM, Zubarev PN, Shalaev SA.
Emergency surgery of the chest and abdomen: manual for doctors.
Saint-Petersburg: SpetsLit, 2015. 576 p. Russian (Bucenkos J1.H., 3.
WweHko b.U., Tpopumos B.M., 3y6apes IN.H., LLlanaes C.A. HeoTnox-

Has Xpyprua rpyan 1 neota: pyk-Bo ana Bpayvent. CaHkT-letep-

6ypr: CnewJlut, 2015. 576 c.)

2. Kovalchuk VI. Open wounds of the heart in children. Healthcare
(Minsk). 2015; (4): 62-65. Russian (KoBanbuyk B./. OTKpbITble paHeHus
ceppua y peten //3ppaBooxpaHeHue (MuHck). 2015. N2 4. C. 62-65)
Vinokurov MM, Gogolev NM. Wound of the heart and pericardium.
Acta Biomedica Scientifica. 2005; (3): 160. Russian (BuHokypos M.M.,
loroneB H.M. PaHeHue ceppua v nepuikapga //Acta Biomedica
Scientifica. 2005. N2 3. C. 160)

MOJINTPABMA/POLYTRAUMA N9 3 [ceHTabpb] 2022



DKCnepuMeHTasbHble NccnegoBaHus

67 -79

Volkov VE, Vanyukov VP, Volkov SV, Zhamkov DG. Immediate re-
sults of surgical treatment of heart wounds. Health care of Chu-
vashia. 2017; 3(52): 32-34. Russian (Bonkos B.E., BaHiokos B.M.,
Bonkos C.B., ’KamkoB [.I. HenmocpeacTBeHHble pe3ynbTaTbl XMPYpPr-
YeCKOro JieYeHnsi paHeHWI cepaua //3apaBooxpaHeHne Yysawmn.
2017.N2 3(52). C. 32-34.)

Ivchenko DR, Koltovich AP. Factors of thanatogenesis in chest gun-
shot wounds. Medical Bulletin of the Ministry of Internal Affairs. 2013;
2(63):31-35. Russian (MBueHko .P, KontoBny A.lN. ®akTopbl TaHaTO-
reHesa Npy OrHecTpesibHbIX PaHeHNAX rpyan //MeguumHCKnin BecT-
HUK MBA. 2013. N2 2(63). C.31-35.)

Zamyatin PN, Goloborodko YaK, Boyko VV, Bulaga VV. Surgery of
heart injuries in wound polytrauma and shock. Kharkov: Consum,
2003. 155 p. Russian (3amatuH M.H., lono6opoabko A.K., bonko B.B.,
Bynara B.B. Xvipyprusa noBpexgeHuin cepgua npu paHeBon nonu-
TpaBMe 1 woke. Xapbkos: KoHcym, 2003. 155 ¢.)

Abakumov MM. Multiple and concomitant wounds of the
neck, chest, abdomen. Moscow: BINOM, 2013. 687 p. Russian
(A6akymoB M.M. MHOXeCTBEHHble 11 COYETaHHble PaHEeHWs Leu,
rpyau, xunsota. Mocksa: BUHOM, 2013. 687 c.)

Novoselov VP, Savchenko SV, Gritsinger VA. Assessment of reactive
changes in the myocardium in penetrating stab and cut wounds

of the chest with heart damage. Medical expertise and law. 2013;
(2): 8-10. Russian (Hoeocenos B.l., CaByeHko C.B., lpuunHrep B.A.
OueHKa peaKTMBHbIX 3MEHEHWI MUOKapaa Npy NPOHMKaoLWMX KO-
NOTO-pe3aHblX PaHEHUAX rpyan C NoBpexaeHrem cepaua //Mepgw-
LMHCKasa sKcnepTr3a 1 npaso. 2013. N2 2. C. 8-10.)
9. Tarasenko VS, Arkushenko VA, Mkhoyan SA. Surgical tactics for
chest injuries. Medical Bulletin of Bashkortostan. 2014; (3): 40-3. Rus-
sian (TapaceHko B.C., ApkyweHko B.A., MxoaH C.A. Xvpypruyeckas
TaKTUKa MpuU paHeHuax rpyan //MeavumMHCKMN BecTHWMK batu-
KopTocTaHa. 2014. N° 3. C. 40-43.)
10. Topolnitskiy EB, Sivolap MP. Analysis of injuries and mortality in

victims with heart wounds in peacetime. Acta Biomedica Scientifica.

2007;(1): 199-200. Russian (TononbHuukui E.b., Cusonan M.IN. AHanu3

NOBPeXAEHNI 1 NIETaNIbHOCTI Y MOCTPAAABLUMX C PaHeHUAMM cepaLa

B MUpHoe Bpemsa //Acta Biomedica Scientifica. 2007. N2 1. C. 199-200.)
11. Bulynin VI, Kosonogov LF, Wolf VN. Heart wounds. Voronezh: Vo-
ronezh State University, 1989. 129 p. Russian (bynbiHuH B.U., Koco-
HoroB J1.00., Bynb¢ B.H. PaHeHuns ceppua. BopoHexx: BI'Y, 1989. 128 c.)
Semenov GM, Petrishin VL, Kovshova MV. Surgical suture. SPb:
Publishing House PETER, 2013. 256 p. Russian (CemeHoB [M.,
Metpuwwux BJ1., KoBwosa M.B. Xupypruyeckuin wos. CM6: U3pa-
Tenbckun om MATEP, 2013. 256 c.)

12.

CBepieHus 06 aBTOpax:

Lleiimax E.A., 4.M.H., npoceccop, 3aBeayolwmin kadenpoi obLien
XUPYPrv, onepaTmBHON XMPYpruv W Tomorpaduyeckoii aHatommu, dr-
BOY BO ArMY MuHzpgpasa Poccum, r. BapHayn, Poccus.

Bo6poB W.M., a.M.H., npodeccop kadeapbl CyaebHOW MeanLMHbI
nMeHn npodeccopa B.H. KpiokoBa v MaTonornyeckoit aHaToMuu € Kyp-
com [0, CTapluin Hay4HbIA COTPYAHUK MOpdosornyeckoii abopato-
pveil MeanKo-61MoIorMyeckoro LieHTpa HayyHoro knactepa, ®rbOY BO
AIrMY MuH3apgpaBsa Poccun, r. bapHayn, Poccus.

PyueiikuH H.HO., accucteHT kadeapbl obLiein xvmpyprum, onepaTtms-
HOW XMpyprum u Tororpacuyeckort aHatommn, ®re0Y BO ArMY MuHz-
Apasa Poccuu, r. bapHayn, Poccus.

PyueiikuHa B.W., Bpay-oHkosnor, KIbY3 AKO/Z «Hapexpaa», r. bap-
Hayn, Poccus.

BosmkeHuH [1.B., CTyAeHT 6 Kypca MHCTUTYTa KIIMHUYECKOW Meauum-
Hbl, ®IBOY BO ArMY MwuH3apaBa Poccuy, r. bapHayn, Poccus.

CokonoB B.A., CTyAeHT 6 Kypca MHCTUTYTa KIIMHUYECKON MeaNLIMHBI,
OrbOYy BO ArMY MuHzgpasa Poccuu, r. bapHayn, Poccus.

AepryHos [1.B., opavHaTop 2 roga no CneumanbHOCTU «Xupyprus»,
OrbOYy BO ArMY MuHzgpasa Poccuu, r. bapHayn, Poccus.

Appec ans nepenucku:

PyuelikuH Hukonai tOpbeBud, yn. MananuHues, 121-51, r. BapHayn,
Pocecus

E-mail: 1e0920721@mail.ru

Ten: +7 (913) 272-86-08

CraTbs nocrynuna B peaakumio: 15.08.2022
PeueH3npoBaHue npoiigeHo: 22.08.2022
NMoanucaHo B neuatb: 01.09.2022

Information about authors:

Tseymakh E.A., MD, PhD, professor, head of department of general
surgery, operative surgery and topographic anatomy, Altai State Medical
University, Barnaul, Russia.

Bobrov I.P., MD, PhD, professor of department of forensic medicine
named after professor V.N. Kryukov and pathologic anatomy with
the course of continued professional education, senior researcher at
morphological laboratory of Medical and Biological Center of the scientific
cluster, Altai State Medical University, Barnaul, Russia.

Rucheykin N.Yu., assistant of department of general surgery,
operative surgery and topographic anatomy, Altai State Medical
University, Barnaul, Russia.

Rucheykina V.I., oncologist, Altai Regional Oncological Dispensary
“Nadezhda”, Barnaul, Russia.

Volzhenin D.V., student of 6th course of Institute of Clinical Medicine,
Altai State Medical University, Barnaul, Russia.

Sokolov V.A., student of 6th course of Institute of Clinical Medicine,
Altai State Medical University, Barnaul, Russia.

Dergunov D.V., 2nd year resident in the specialty "Surgery", Altai
State Medical University, Barnaul, Russia.

Address for correspondence:

Rucheykin Nikolai Yurievich, Papanintsev St., 121-51, Barnaul, Russia
E-mail: 1e0920721@mail.ru

Tel: +7 (913) 272-86-08

Received: 15.08.2022
Review completed: 22.08.2022
Passed for printing: 01.09.2022



mailto:leo920721%40mail.ru?subject=
mailto:leo920721%40mail.ru?subject=

