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BCTyI'I nTenbHoe C/1I0BO

YBaxaemble untatenu, konneru! loporve gpysba!

BcTynun B cBoM 3aKOHHble MpaBa U Hayan HeTo-
ponnuebiii pasber 2024 roa. B ero Hauane Tpagu-
LMOHHO BbIXOAWT NepPBbIi HOMEP HaLLero ypHana.
Kak 06bluHO, Bbl CMOXeTe HaWT! B HeM aKTyasb-
Hyl0 HayuyHO-MpakThyeckylo uHdopmauuio o 3a-
6oneBaHNAX, OCHOBHbIM HarnpaBleHWEM JieyeHuns
KOTOPbIX OCTaeTCA XUPYypruyeckuii cnocob, a Tak-
e 03HaKOMUTbCA C MepcrnekTUBHbIMK MeTofa-
MW OKa3aHuWA MeAWLMHCKOW MoMoWM naumeHTam
C pa3Hoobpa3HoW XMPYPruyeckon natosiormen.
Cneuymanuctbl nonyyat MHGOPMaLUI0O O BO3MOX-
HOCTU MPUMEHEHUA NPU NEeYeHUN XUPYPruyeckon
natonorun neppTopopraHNYeckUx CcoeMHEHNN
Ha $OHe cMCTeMHOro BocnanuTeNibHOro oTBeTa op-
raHu3Ma; MpoaHanM3MpyloT CBEAEHUA O 4vacToTe
BCTPEYaEeMOCT!  3/10KauYeCTBEHHbIX HOBOOOpa3o-
BaHW OKOJNIOYLUHOW CJIIOHHOWN »ene3sbl y nauueH-
TOB, MepeHeclX XMpypruyeckoe BMeLLATeNbCTBO
Nno noBoAy NaToNorMyeckmx [o6pPOKauecTBEHHbIX
06pa3oBaHnii; OLEHAT BAUAHNE BO3pacTa Ha QyHK-
LU0 MeYeHn A0 U Nocie PyKaBHOW racTpIKTOMMU
npu XMPYpruyeckom jieyeHnn MopOMAHOro OXu-
peHus; nonyyat MHPopmaumio 06 ocobeHHOoCTAX
BAVAHNA WCMNONb30BaHUA KOMNareHoBon rybku c
OOKCULUMKIIIHOM Ha pe3ynbTaThl XUPYPruyeckoro
BMeLLATeNIbCTBa NP BbIMOIHEHWW KOXHOMN MNNaCcTUKM
no Jlnmbepry; ¢ UMMYHOTUCTOXMMUYECKNX NO3ULMIA
OLIEHAT BO3MOXKHOCTb U MepCrneKTMBbI MPUMEHEHMsA
pAAa pereHepaTUBHbIX TEXHONOMMI U BbICOKOUHTEH-
CUBHOTO Na3epHOro U3NyYeHUs B NEeYEHUN XPOHU-
YeCKMX paH NPOMEKHOCTU; NoslyyaT nHdopmauumio o
pe3ynbTaTBHOCTA NpUMeHeHUs MoanduULnpoBaH-
How ocTeoToMumn ConTepa B CpaBHEHUN C onepauu-
e [lera npu XMpypruyeckom neyeHum Aucnnasuu
Ta30b6eapeHHOro cycTaBa B Bo3pacTe Mocsie Havasna
X0Ab0bl; CPABHAT 3PPEKTUBHOCTb YPECKOXKHON He-
bpocTomMnn 1 CTEHTUPOBaHUA MOYETOUHNMKA NpPY fne-
YeHNM OBCTPYKLMM MOYEBbLIBOAALLMX NYTEN; OLEHAT
BNUAHNE MCCeYEeHNA KOoMMpeccupyowmnx octeodu-
TOB M YCTPaHEHMNA MbILLEYHbIX KOHTPaKTyp Ha 06b-
€M ABVPKEHWI CyCTaBa, KIMHUKO-GYHKLUMOHaNbHble
nokasarenu 1 obecneyeHve 6anaHca MArkMX TKaHen
npu ToTanbHOW NnacTuke TazobeapeHHOro cycTaBa
Yy NauueHTOB C AMCMNNACTUYECKUM KOKCapTpPO30M;
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03HAKOMATCA C HOBbIM METOAOM MOAENUPOBaAHUSA
XPOHNYECKOW apTepuanbHON  He[oCTaTOYHOCTU
KPOBOCHAOXeHUA KOHEYHOCTU B 3SKCMEPUMEHTE;
oueHAT 3PPEKTUBHOCTb KMHUYECKOrO NpPUMEHe-
HUA MeToAa 3SHAOCKOMUYECKOro CTEHTUPOBAHUA
B JIEUEHUN 3/I0KAUYeCTBEHHOW pucharum nuweBo-
fa; nonyyat nHbopmaumio o6 snuaemuonorun u
BOMpPOCAax AWArHOCTUKU FHOMHO-CENTMYECKMX OC-
NOKHEHWUN Yy MaLMEHTOB C TAXKENOW oXorosomn 60-
Ne3HbIo; 03HAKOMATCA C COBPEMEHHBIMM BO3MOXHO-
CTAMM UCMONb30BaHNA 3NEKTPOHHON obyyatoLer
nporpammbl «[JpeHa)v B THOMHOWM XMpPYprim» npu
n3yyeHUn mogynei obLein XMpypruu.

B HacTosLlee BpeMa BO BCEX CTPaHax Kak b6numx-
Hero, Tak W JanbHero 3apybexba Habniogatotca
nepeocMbIC/ieHNEe POSIN CEKTOpA reHepauun 3Ha-
HWIA 1 ero CTPYKTYpHaa MofepH13aLumna ansa coBep-
LUEHCTBOBAHWA CUCTEMbl OKa3aHUA MeaULUHCKON
NOMOLLN NaLneHTaM C caMoll pa3Hoo6pa3HoN Na-
Tonorven (B TOM uncne n xmpypruyeckom). Bce ato
NpPoOuCXoanT Ha ¢OoHe Cepbe3HON peopraHu3auumn
60NbLUMHCTBA CUCTEM 34PAaBOOXPaHEHNA, BbiCLUEN
WKONbl U HayKu. Bce nepcnekTuBbl JanbHenlwero
pa3BUTUA XMPYPrMM Npu 3TOM OCHOBbIBAIOTCA Ha
LUMPOKOM BHELPEHMM HOBbIX Hay4HbIX Pa3paboTok,
30 dEKTUBHbIX MHHOBALMOHHBIX PELUeHUA 1 nep-
CNEKTUBHbIX TEXHOMNOMNIA B KNMHUYECKYIO NPaKTUKY.
CoBepLUeHCTBOBaHME Hay4HOW MbICI Ha OCHOBeE
NPUBNEYEHNA MOCNEAHUX LOCTVKEHUI PUBKKH,
XVIMUW, MONEKYIAPHON BMONOrMmn 1 SNeKTPOHNKN K
HacToALlleMy BpemeHU cnocobcTBOBanoO co3gaHuio
YHUKaNbHbIX TEXHOMOMNIA, U3MEHMBLUMX YCTOABLUE-
ecs nNpepAcTaBleHNe 0 XMPYpPrmyeckoMm BmellaTenb-
CTBE KaK TaKOBOM, 0COBEHHOCTAX TeueHus noche-
onepaunoHHOro nepuoga 1 Booble 0 BO3MOXKHO-
CTAX M NepCrneKTMBaxX COBPEMEHHOM XMpypruun. Bme-
CTe C TeM clieflyeT YeTKO NpeACTaBAATb Ty FpaHb, KO-
TopasnA pasgenderT, Kasanocb 6bl, 6e3rpaHnYHble BO3-
MOXHOCTW COBPEMEHHOI TeXHUKMU 1 rnybokume, oc-
HOBaHHble Ha MHOTOBEKOBbIX XUPYPrMyecKkmx Tpagu-
LMAX, UHANBMAYaTbHOM OMbiTe U COOCTBEHHOM aBTO-
puTeTe Bpaya-xupypra 3HaHuA 1 HaBbiKu. [pun 3Tom
nepen COBPEMEHHbIMWN CNeLMannCTamu, TaK e Kak
N nepepn vx NpeawecTBeEHHMKAMN, CTOSAN U NPOJOI-
XKaeT CToATb BOMPOC: Kak Hambonee paumoHasbHO
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BCTyI'II/ITeJ'IbHOG cnoBo

COBMECTUTb  TeXHWUYeCKUn (TexHonornyecknn)
nporpecc ¢ NHANBUAYabHbIM OMNbITOM XUpypra ana
Hanbonee 3¢pHeKTUBHOIO NPUMEHEHNA UX Ha Gnaro
CTpaxaywmx nauneHtos? OTBET Ha 3TOT Bonpoc chop-
MyNMPOBaH BCer UCTOpUen MeauUnHbL: XMpYprua —
3TO HEeOTbeMJIEMbIN «CMaB» HayKW, BblCOYamLLEro
nNpodeccMoHanbHOro UCKYCCTBa W BEIMKMX 3HAHWI;
XVIPYpPr No CBOEN CyTU — UCKYCHBbIN Bpau (Bpay, 060-
raleHHbI HayYHbIMW 3HaHWAMM) N CNeumnanuncT, B
COBepLUEHCTBE Bajetolnii COBPEeMEHHbIMW TEXHO-
NOrMAMN N BCEMU TOHKOCTAMU» WHBA3MBHOMO MC-
KyCCTBa BpaueBaHUA. Kak Mbl yke roBopunn paHee,
WMEHHO TaKasA MHTepnpeTauusa Halwen crneumanb-
HOCTW NEeXWUT B OCHOBE [AEATENbHOCTU MeXAyHa-
poaHoro XypHana «Xupyprua BoctouHaa EBponay,
HOCALLe APKO BblpaXeHHbIN HayYHO-NPaKTUYeCKNI
XapakTtep. /IMeHHO MO3TOMY OfHOW U3 Ba)KHEWMLINX
3afay XKypHana ero pefakuusa cuMTaeT ocBelleHmne
COBPEMEHHbIX HayUYHbIX JOCTUKEHWUIA MeaULNHCKON
HayKu C Lenblo AMHaMUYHOMO COBEpLUEHCTBOBAHNA
Bpaya-cneyunanncta U pasBuTUA NpakTUYeCcKon Co-
CTaBnALWEN 3TOro nNpoLecca — HenpepbIBHOIO Mo-
BblleHWA 3GPEeKTNBHOCTN OKa3aHUA MeAWNLUNHCKON
NMOMOLLM NaLeHTaM Xupyprmyeckoro npoouns.

B atom rogy Halwe exeKkBapTanbHOe u3fjaHue
pacwmpsaeT rpaHuiubl cBoen KomneteHuuu. C nio-
6e3Horo cornacua yudeHbix Poccuiickon ®epepa-
UMK € 3TOro roAa paclmpaeTca NX NpucyTcTeme B
pefakUuMOHHOW KOMSIerMn M HaunmHaeTca akTMBHOe
yuyactme B paboTe XypHana. 3a rogbl CBoero cylue-
CTBOBaHUA n3gaHne «Xnpyprua BoctouHasa EBpona»
6bI10 BK/OUEHO B MeXXayHapofHble 6a3bl Scopus,
EBSCO, Ulrich’s Periodicals Directory, CNKI, PUHL,
BxoauT B [epeyeHb HayuHbIX U3gaHun Pecnybnuku
Bbenapycb gna onybnukoBaHuA pe3ynbTaToB AWC-
cepTaLMOHHbIX MccnegoBaHuA. B cootBeTcTBUM C
peweHnem MuHucTepcTBa 00pa3oBaHUA U HayKu
Poccniickon Q@epepaunn (npukas MuHoOpHayKu
Poccnn ot 31 maa 2023 r. N2 534, 3apeructpupo-
BaHHbIN MuHioctom Poccum 11 uiona 2023 r., pe-
rMCTpaunoHHbin N2 74207) Haw >KypHan BK/ouYeH
B [lepeueHb nsgaHnin, KOTopble BXOAAT B MeXAy-
HapofHble pedepaTvBHble 6a3bl AaHHbIX U CUCTe-
Mbl LMTUPOBaAHUA, U B COOTBETCTBUM C NYHKTOM 5
npasun dpopmmpoBaHua lNepeuHsa peLeH3UpyeMmbIx
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Hay4HbIX U3AaHWIN, B KOTOPbIX AOMKHbI ObITb OMy-
6/MKOBaHbl  OCHOBHble  HayuHble  pe3ynbTaTbl
AnccepTauuiin Ha COMCKaHMe YUYeHbIX CTerneHel KaH-
Anpata v JOKTOpa HayK, BXOQUT B HEro noj Home-
pom 1190.

M B TeKyluem rogy mMbl NiaHUpyem NPoaosmKaTb
cnefoBaTb YCTOABIUMMCA TpPaguUMAM, OTparkalo-
MM MAEeOoNTIOrNI0 HaLLero 13haHua, NprsbiBas K co-
TPYAHWUYECTBY B XKypHaJie Kak yMyAPEHHbIX OMbITOM
XVPYProB, Tak 1 MONOAbIX YYEHbIX 1 CNeLnanncTos,
TONbKO HauMHAOLWKMX CBOW NyTb B Npodeccun 1 Ha-
yKe 1 CTpeMALMXCA OblTb MOXOXKMMMN Ha CTaplLuee
nokoseHue. B nepsylo ouepeab 3TO Ba>KHO NMOTOMY,
YTO CEroAHALIHAA MONOAEXb — 3TO 3aBTpalluHee Oy-
Ayllee Hawmx CTpaH, UX rMMaBHbI CTpaTernyeckmi
pecypc. 1o 3ToMy noBoAy M3BECTHbIN UHANNCKNIA
¢unocod 3aBap Mup3o rosopun: «KM3Hb — 3CTa-
¢deTa, KoTopasa TpebyeT OT KaxAoro MoKoneHus
CBOEBpPeMeHHOW nepefaun ¢akena cnefyloLiemy,
1, TakumM 0Opa3oM, OH UCMONTHUT CBOE NMpefHa3Ha-
YyeHre 1 OCTaBMT CBOW cnep B XKU3HWU Oyaylmx no-
KoneHui». B 3TMx cnosax 3aknouyaetca Gonbluow
dunocopcknin  cmbicn, onpepenaAloWMN  NaBHYO
TeHAEHUMIO pPa3BUTUA 4YenoBeyeckoro obLecTsa.
OTOT »Ke NPUHLMM NIEXNT B OCHOBE AeATENbHOCTU U
Halero u3aaHusA, onpeaensan ero 3BOJOLMI0 N Ha-
npaBneHna CoBepLIEHCTBOBaHMA.

MmaBHbIN pepakTop B benapycu

IOpun Mnxannosny lavH
S meena”
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https://citaty.info/topic/pokoleniya
https://citaty.info/topic/prednaznachenie
https://citaty.info/topic/prednaznachenie
https://citaty.info/topic/sled
https://citaty.info/topic/zhizn

BCTyI'I nTenbHoe C/1I0BO

YBarkaemble Konneru!

MN36paB cBoel npodeccren Xnpypruo, YenoBek
BCTyMaeT Ha TAXKKUI MyTb MO3HaHWA, n60 Bpay BO-
obLle 1 XMpypr B YaCTHOCTM AOMKEH YUUTbCA BCIO
XN3Hb.

be3 nocToAHHOro NonyyeHNa HOBbIX 3HAHWI HET
BO3MOXXHOCTM NPOdeCccroHanbHOro COBEPLIEHCTBO-
BaHMsA, KOTOPOE AOMKHO ObiTb LieNIblo KaXkJoro Bpa-
ya. Maxatma laHgu nucan: «<Hanam uenb — pecypcbl
HangyTca». OfWH 13 TaKNX PeCcypcoB — Meg1LUHCKan
nepuoaurKa, KOTopas B Hall BEK HTepHeTa OCTaeTcA
BaXKHENLWMM NCTOYHMKOM 3HaHWI.

Ha cTpaHuuax xypHana «Xupyprusa BoctouHas
EBpona» untatenb HangeT akTyasbHyl MHPopma-
LMo O PasfIMUHbIX acrnekTax NeyeHusa nalneHToB
JaHHoro npoodunsa. MNpuopunTeTom ABNAETCA BbICO-
KM HayYHbIA YpoBeHb Ny6nunkKaLmi u B TO Xe Bpe-
MA UX NpaKTMyeckas HanpaBneHHOCTb.

PefakuMOHHasA nonWTMKa MW3JaHWA OpPUEHTU-
poBaHa Ha onyb6nmkoBaHMe paboT, OCHOBaHHbIX Ha
npuHUMNax AokasaTeNibHOW MefuuUHbL. 3TO rnas-
HbIM 06pa3oM paHLOMU3MPOBaHHbIE KCCefoBa-
HWA, ccTeMaTyeckme 0630pbl NUTepaTypbl U MeTa-
aHanm3bl, a TakXke CTaTby C 4PYrMM Ar3aliHOM, HO He-
npemeHHo ¢ rny6oko npopaboTaHHOW METOAONOMM-
el 1 KaueCTBEHHbIM COBPEMEHHbIM CTaTUCTUYECKNM
aHanM3om matepurana.

He meHbluee 3HaueHne ByayT UMeTb OTpa)KeHue
onbiTa MpakTuyeckor paboTbl, 0OOMEH MHeHUAMM,
[EeMOHCTPaUMA UHTEPECHbIX KANHUYeCKUX Habnio-
nenHui. Mo BbipaxeHuto Agama Topna, «camas 60nb-
LIaA ycnyra, KOTOPY MOXHO OKa3aTb UesioBeKy, 3TO
HayuuTb ero 6onblue He ownbaTbCA». IMeHHO No3-
TOMy ocoboe MecTo oTAaeTcsA NybnmKkaumam, CBA3aH-
HbIM C 6eCcnpuUCTPacTHOM M B3BELIEHHOW OLIEHKOMN
NPUYUH Pa3SINUYHBIX OCNOXHEHWUI 1 Nopoi daTasb-
HbIX OLIMOOK, BO3HMKAOLWMUX NPU leYeHUN NaLueH-
ToB. PaccuuTbiBalo, UTo Takol MOAXOA BecbMa WH-
TepeceH NPaKTUKYLWMM Bpayam, KOTopble CMOTyT
NCMOoJb30BaThb N3I0XKEHHYIO Ha CTPaHULAX XypHana
nHpopMaLmio B CBOEN MOBCEAHEBHOW XMpypruye-
CKOW LeATeNbHOCTY.

WHTerpauma HayuyHbIX 3HaHUI U NPaKTUYEeCKOro
onbiTa MO3BOSIUT MOBbLICUTL 6€30MaCHOCTb U Kauve-
CTBO NleUYeHVsl NaLMEHTOB XUPYpPruyeckoro npoduns.
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Bblpakalo yBepeHHOCTb B TOM, UTO BBeAieHMe B CO-
CTaB pepKoniernn BegyLwmnx PoCcCUNCKNX XUpypros
6yneT cnocobcTBOBaTb YCMELWHOM peanvsaunn gaH-
HOW naew.

«Xupyprua BoctouHaa EBpona» numeet nHtepHa-
LUMOHasbHbIA GopmaT, YTo No3BONAET 0OMeHNBaTb-
cA 6ecueHHbIM OMbITOM, HAKOMNIEHHbIM B JieUeOHbIX
N Hay4HbIX YUYpeX[eHMAX CTpaH-yyacTHuu. Bmecte
C TeM, HECMOTPSA Ha onpefesieHHble CNOXKHOCTU Ha-
LIero BpemeHu, Hayka He MMeeT rpaHuL, 1 Nos3Tomy
KaX bl HOMep XXypHana, 6e3ycnosHo, 6yaeT OTKpbIT
AnA aBTOPOB 13 NGO CTpaHbI.

Henb3a He cornacutbca ¢ npodeccopom J1.b. Jlnx-
TEPMaHOM, KOTOpPbIA CMNpaBeaviBO  COKPYLUANCA:
«CKOJIbKO [10CTOVHbIX MbIC/Iel MOrn610, 0OCTaBLUNXCA
He3anucaHHbiMul» Hagetocb, UTo Hal »XypHan npe-
NOCTaBUT BO3MOXHOCTb KOJileramM NoaennTbCs CBou-
MW JOCTVMXKEHVUAMM U CTaHET JOCTYMNHOMN NnoLaaKkon
ana obcyxpaeHna Hanbonee ocTpbix U ANCKYTabenb-
HbIX BONPOCOB COBPEMEHHOW XNPYPTUN.

[maBHbIN pepgakTop B Poccum
Cepren MBaHoBMY AukacoB /
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Abstract

Purpose. Based on the assessment of the expression of the main collagens and matrix
metalloproteinases, to establish the effectiveness of the experimental use of local cell
therapy and high-intensity laser radiation of certain parameters in the treatment of
chronic perineal wounds.

Materials and methods. After modeling a chronic wound of the perineum in animals of
the first group A (n=24), the area of the chronic wound was exposed to defocused laser
radiation with a wavelength of 1560 nm (0.1 s / 0.1 s, 5 W, light spot diameter 0.7 cm,
distance 2 cm, total exposure 10 s). In the second group of animals B (n=24), a suspension
of allogeneic adipose tissue mesenchymal stem cells (ATMSC) (1 ml, 500 thousand/ml)
was injected into the edges and bottom of the wound. In the third group of animals B
(n=24), 2 ml of allogeneic platelet- and leukocyte-rich plasma (L-PRP) was injected into
the edges and bottom of the wound. In the fourth group G (n=24), 2 ml of physiological
sodium chloride solution was injected once into the edges of the wound (placebo
control). At various times after exposure, molecular biological markers in the tissues of
laboratory animals were assessed using the immunohistochemical method using mono-
and polyclonal antibodies.

Results. Immunohistochemical assessment of tissues with assessment of the level of
expression of type | and lll collagens at different times has established its multidirectional
(multi-level) nature, depending on the type of therapeutic method used, the timing of
the manifestation of the biological effect and the specifics of the individual reaction of
laboratory animals to the therapeutic effect. At the same time, the use of all therapeutic
technologies in dynamics reliably leads to a decrease in the activity of MMP-1 and MMP-9

«Xupyprua BoctouHasa EBponax, 2024, Tom 13, N2 1 13

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




Immunohistochemical Assessment of the Possibility of Using a Number of Regenerative
Technologies and High-Intensity Laser Radiation in Chronic Perineal Wounds Treatment

production in comparison with the placebo control group, correlating with changes in the
level of collagen expression, involution of inflammatory-degenerative processes in the
wound and the level of microbial colonization of wounds. To a greater extent, this process
is observed in the group of animals using laser radiation (at all times, starting from the 5th
day of observation).

Conclusion. In view of the significant regenerative effect of the analyzed methods in
relation to chronic perineal wounds identified in experimental studies, local use of laser
radiation and cell therapy in clinical conditions should be considered appropriate.
Keywords: chronic wound, laser radiation, mesenchymal stem cells, platelet- and
leukocyte-rich plasma, collagens, metalloproteinases
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Pesiome

Lienb. Ha 0CHOBaHMM OLIEHKM 3KCMPECCUN OCHOBHbIX KOMNTareHOB 1 MaTPUYHbIX MeTar-
NoNpPOTENHa3 YCTaHOBUTb 3PDEKTUBHOCTb SKCMEPUMEHTANbHOMO MCMONb30BaHUA Npwu
NeYeHNN XPOHNYECKNX PaH NPOMEXHOCTM JIOKASIbHOWN KNIETOUYHOW Tepanum 1 BblICOKOUH-
TEHCUBHOTO N1a3epHOro U3nyyeHnsa onpegeneHHbIX NapameTpoB.

Martepumanbl n meropbl. [locne mogenMpoBaHNA XPOHNYECKON pPaHbl MPOMEXHOCTU Y
XMUBOTHbIX NepBor rpynnbl A (n=24) Ha 0651aCTb XPOHMYECKOW paHbl OCYLLECTBANMN BO3-
Jencteue pachOKyCpPOBaHHbIM fla3epPHbIM U3yYyeHUneM AIMHOM BoJiHbI 1560 Hm (0,1 ¢/
0,1 ¢, 5 BT, anametp cBeToBOro nATHa 0,7 cm, AUCTaHLUMA 2 CM, CyMMapHas skcnosunuma 10 ).
Bo BTOpOI rpynne XuBoTHbIX b (n=24) B Kpaa 1 QHO paHbl MHbBEKLUNOHHO BBOAUIIN CY-
CMEH3UI0 aNNIOreHHbIX Me3eHXMMasTbHbIX CTBOJTIOBbIX KNETOK XMUpoBon TKaHu (MCK KT)
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(1 mn, 500 Tbic/mn). B TpeTben rpynne »nBOTHbIX B (n=24) B KpaA n AHO paHbl BBOAU-
nn 2 MN annioreHHom oboraleHHoW TpombounTamn 1 nenkoumtTamm nnasmol (L-PRP).
B uetBepToli rpynne ' (n=24) B Kpas paHbl O4HOKPATHO BBOAMAN 2 M GU3MONOTrMYecKo-
ro pactsopa noBapeHHon conu (Nnauebo-KoHTPonb). B pa3nuuHbie cpokn nocne Bo3-
OeNncTBmA NpoBefeHa oLeHKa MONeKynapHO-61Monormyeckmx Mapkepos B TKaHAX Nnabo-
PaTOPHbBIX XKUBOTHbBIX MMMYHOTFMCTOXMMNYECKMM METOOM C UCMONIb30BaHNEM MOHO- U
NOJIKIIOHANbHbIX aHTUTEN.

PesynbraTbl. IMMyHOrMcToxnummnyeckas oLeHKa TKaHel C OLLeHKOW YPOBHA 3KCnpeccum
konnareHos | u Ill TMNa B pa3nnyHbie CPOKU BbiABWIIA €ro pa3HoHanpaB/eHHbIN (pa3Ho-
YPOBHEBbIN) XapaKkTep, 3aBUCALMIA OT BMAA NPUMEHAEMOro fieyebHOro MeTofa, CPOKOB
npossneHns 6uonornyeckoro s¢dpekTta u cneundrkn NHANBMAYaNbLHON peakumnn nabo-
paTOPHbIX XMBOTHbIX Ha NleyebHoe Bo3aencTBme. Mpy STOM NCNoNb3oBaHUe BCeX neved-
HbIX TEXHONIOTWI B AVHAMUKe [OCTOBEPHO NMPUBOANUT K CHUXKEHUIO aKTUBHOCTY MPOAYK-
urm MMP-1 n MMP-9 B cpaBHeHWY € rpynnow niawuebo-KoHTPonsA, Koppenmpys C MU3MeHe-
HUAMW YPOBHSA 3KCNPECCUM KOJareHoB, NHBOMOLMEN BOCNaNUTeNbHO-AereHepaTUBHbIX
NpoLLeccoB B paHe 1 ypOBHEM MUKPOOHOW KOMOHM3aLumn paH. B 6onblien cteneHmn sTot
npouecc HabnogaeTca B rpynne >XUBOTHbIX C UCMOMb30BaHEM Nla3ePHOro M3NyyYeHun
(BO BCe CPOKM, HauMHasA C 5-x cyToK HabnogeHnA).

3aknioueHue. Beygy BbIAABIEHHOIO B 3KCNEPUMEHTaNbHbIX NCCNefoBaHNAX 3HAaUYMMOro
pereHepaTopHoro 3¢deKTa B OTHOLEHNM XPOHUYECKUX paH NMPOMEXKHOCTU aHann3upy-
€MbIX METOAOB ClefyeT CYnTaThb LenecoobpasHbiM MeCTHOE UCMOMNb30BaHUe B KNNHKYe-
CKUNX YCIIOBUAX NTAa3€PHOr0 N3MTyYeHNA U KNETOUYHON Tepanuu.

KnioueBble cnoBa: XpoHMYecKas paHa, fla3epHoe usnyyeHre, Me3eHxX1MmalbHble CTBOSO-
Bble KNneTKu, oboratleHHasa TpomboLmTaMu 1 NefKkourTamuy Ma3ma, KonsareHbl, MeTanno-
npoTenHasbl

B INTRODUCTION

Today, chronic wounds are a significant medical and social problem for society,
significantly reducing the quality of life of patients, leaving a special imprint on medical
activities and a huge financial burden on the economies of most countries of the world. In
the USA alone, medical care is provided annually to 6.5 million patients with this pathology,
with financial costs from the state budget for these purposes exceeding 25 billion dollars
[1, 2]. In economically developed countries, the cost of treating this category of patients
amounts to 2-4% of the total government spending on health care [3, 4]. Chronic wounds
place a heavy burden on both patients and their families, with pain, infection, loss of
function and significant financial costs, often leading to major surgery, amputation or
sepsis. Only in 30-75% of patients such ulcers heal after 6 months of intensive treatment
[5]. Today, this pathology is considered at the level of the most important medical and
biological problems of humanity, such as population aging, obesity and diabetes mellitus.
Chronic wounds are spreading throughout the world as a "silent epidemic’, annually
affecting the quality of life of more than 40 million people around the world, creating a
serious threat to public health and the economy of most civilized countries of the world
(4, 6-8].
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Currently, a chronic wound is described as a tissue defect in a state of regeneration
with a disruption in the chain of one or more phases of this process [9]. Most often, in a
chronic wound, the regeneration process is disrupted at the stage of the inflammation
and/or regeneration phase [10, 11]. Systemic factors leading to the development of a
chronic wound are: old age, immunodeficiency conditions, diseases of the circulatory
system with symptoms of heart failure, arterial hypertension, vasculitis, cachexia,
polyneuropathy, stress, angiopathy, angiodysplasia, cancer, carbohydrate metabolism
disorders (diabetes mellitus) , gout, antiphospholipid syndrome, collagenosis and other
systemic (autoimmune) diseases [12-15]. Established local factors for the development
of a chronic wound are: impaired arterial blood flow, impaired venous outflow, repeated
tissue trauma, persistent infection, critical microbial colonization, local disruption of
innervation, prolonged tissue edema, the presence of foreign bodies or fixed prostheses
in the wound area, malignancy, continuous tension skin edges [2, 13, 14, 16].

A special place among the designated pathologies is occupied by chronic wounds
of the perineum and sacrococcygeal region, characterized by a particular severity of the
course and tolerance to many of the treatment methods used. The most important factors
in their development are: constant mechanical traumatization of wounds and proximity to
the natural excretory openings of the body with continuous or persistent contamination
of the surface with pathogenic microflora (including anaerobic), as well as chemical
components of urine and feces [2, 13]. In recent years, new data have been obtained
indicating certain progress in understanding the cellular and molecular mechanisms of
wound healing under normal conditions and in the presence of a number of diseases,
as well as the causes leading to chronic transformation of wounds and the main factors
contributing to this process.

B PURPOSE OF THE STUDY

Based on the assessment of the expression of the main collagens and matrix
metalloproteinases, to establish the effectiveness of the experimental use of local cell
therapy and high-intensity laser radiation of certain parameters in the treatment of
chronic perineal wounds.

B MATERIALS AND METHODS

All experimental studies were carried out using white randombred rats of both sexes
aged from 1 year to 2 years (Me=1.53 years, Q,.~Q,.=1-2) weighing from 210 to 286 g
(M=254.4 + 12.6 d) in the conditions of the pathophysiological, pathomorphological and
immunological groups of the Research Laboratory of the state educational institution
"Belarusian Medical Academy of Postgraduate Education". All studies were carried out in
full accordance with modern principles and standards of bioethics [17, 18].

To simulate a chronic perineal wound under intramuscular anesthesia in the inguinal-
femoral region at a distance of 1-1.5 cm from the anus, a microbial-fecal suspension was
injected subcutaneously with a syringe at the rate of 0.5 ml per 200 g of animal weight.
The suspension was prepared 10 minutes before the experiment from the contents
of the animal’s rectum (feces) by diluting it in a ratio of 1:4 with a physiological (0.9%)
solution of table salt and subsequent filtration of the homogenate through 5 layers
of medical gauze. After 3 days, an inflammatory infiltrate of 3.2+1.1 cm in diameter
was formed in the injection area; by the 7th day, central softening of the infiltrate was
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noted with the formation of a subcutaneous abscess in this area with an average size
of 1.2+0.2 cm. During this period, under intramuscular anesthesia, an excision of the
anterior wall of the abscess was performed with the transition of the incision line to
the anal canal, resulting in the formation of a wound defect of the soft tissues of the
anal-perianal area 1.5 + 0.3 cm2 with putrefactive edges and bottom. On the 3rd, 7th
and 14th days after opening the abscess, a microbial-fecal suspension was injected
into the soft tissues of the edges of the wound defect from the side of the wound
with an insulin syringe in combination with a medical gel for ultrasound of medium
density "Mediagel" (Brookfield viscosity 23.0-27.0 Paxs [corresponds to a viscosity
of 12.0-14.0 Paxs at a shear rate of (16.84+0.3) s-1]) in a 1:1 ratio with a total volume
of 0.6 ml. After modeling the pathological process in all animals, the wound did not
heal spontaneously within 30 days or more. The average time for complete spontaneous
regeneration of a chronic wound was Me=39.7 (95% Cl 32-44). Due to the lack of
significant differences (in morphology, cytology, size) on the 21st and 30th days, in order
to increase the efficiency of the experiment, it is the 21st day from the beginning of
modeling the pathological process that is defined as the period of formation of a chronic
wound in a laboratory animal and "readiness" wounds for experimental evaluation of
the effectiveness of new therapeutic technologies.

Animals with a simulated pathological process were randomly divided into 4 groups.
In animals of the first group A (n=24), the area of a chronic wound was exposed to
defocused laserradiation withawavelength of 1560 nm (0.1s5/0.1s,5W, light spot diameter
0.7 cm, distance 2 cm, total exposure 10 s). In most cases, laser exposure to the wound was
carried out once using a medical device "Mediola Compact" (FOTEK, Republic of Belarus)
using special devices for delivering laser energy to tissues. In the second group of animals
b (n=24), a suspension of allogeneic adipose tissue mesenchymal stem cells (ATMSC)
(1 ml, 500 thousand/ml) was injected into the edges and bottom of the wound. ATMSC were
injected into the wound area once. In the third group of animals B (n=24), 2 ml of allogeneic
platelet- and leukocyte-rich plasma (L-PRP) was injected into the edges and bottom of the
wound. L-PRP was injected into the edges of the wound once (usually at 4 points around
the perimeter of the wound). In the fourth group I' (n=24), 2 ml of physiological sodium
chloride solution was injected once into the edges of the wound (placebo control).

Assessment of the expression levels of molecular biological markers in the tissues
of laboratory animals was carried out using the immunohistochemical method using
mono- and polyclonal antibodies (Table 1) [19, 20]. Immunohistochemical (IHC) staining
was carried out in accordance with the instructions of the antibody manufacturers and

Table 1
Characteristics of primary antibodies used in the study
Antibosy LI E Type Source Dilution
company
Anti-Collagen | Abcam Polyclonal Polyclonal rabbit IgG 1:400
antibody )
Collagen lll Thermo Fisher . .
Antibody Scientific Polyclonal Polyclonal rabbit IgG 1:400
MMP-1 Antibody Th.erm.o Fisher Monoclonal Monoclonal murine IgG1 1:500
Scientific
MMP-9 Antibody R&D systems Monoclonal Monoclonal murine IgG 1:500
«Xupyprua BoctouHasa EBponax, 2024, Tom 13, N2 1 17
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experimentally established titers. To do this, the sections were deparaffinized in xylene
using 2 shifts of 10-15 minutes each. Next, the sections were rehydrated in alcohols of
increasing concentration, using 2 shifts, 5 minutes each, followed by rinsing in distilled
water. Unmasking of antigens was performed in a microwave oven in 0.01 M citrate buffer
(pH 6.0) for 10 minutes or in a water bath for approximately 40 minutes, after preheating
the unmasking buffer. After completion of treatment, the preparations were cooled in
solution at room temperature for at least 15-20 minutes. Endogenous peroxidase was
blocked with 3% H,0, for 20 minutes.

Incubation with primary antibodies was carried out in a humidified chamber for
approximately 1 hour at room temperature or 24 hours at 12°C. The sections were
incubated with the imaging system with a sufficient amount of HRP polymer conjugate
pre-dropped for about 60 minutes at room temperature. The "Super PicTure Polimer
Detection Kit Invitrogen Polimer Detection System (Invitrogen)" and "Expose Mouse
and Rabbit Specific HRP/DAB Detection IHC Kit (Abcam)" containing a complex of
secondary antibodies and the chromogen diaminobenzidine (DAB) were used as imaging
systems. Next, the chromogen diaminobenzidine (DAB) was applied to the sections at a
concentration of 1 mg/ml with the addition of a 0.02% H,0, solution. The incubation time
was considered sufficient if the structures to be stained acquired a bright golden brown
color while there was no background staining. After each procedure, sections were rinsed
in several changes of phosphate-buffered saline (PBS). The preparations were placed in
xylene for 1 minute, counterstained with Harris’ hematoxylin, and embedded in Canada
balsam. To control the activity of primary antibodies (excluding false-positive and false-
negative results), one negative and one positive control staining were performed in each
series. To obtain a negative control, instead of incubating with the primary antibody,
sections were coated with 1% bovine serum albumin. For positive control, lung tissue
(MMP-9) and skin (collagen |, Ill) were studied [19; 20].

The result of immunohistochemical (IHC) detection of collagen types | and lll is
presented in the form of homogeneous brown staining of the cytoplasm of smooth
muscle cells, myofibroblasts, and extracellular matrix. Metalloproteinases are found in the
cytoplasm of smooth muscle cells and fibroblasts in the form of uneven brown staining.
The preparations were studied and microphotographs were taken using light microscopes
Axio Imager (Zeiss, Germany) and DMLS (Leica, Germany). To carry out morphometry,
micropreparations were photographed using a Leica DMLS microscope equipped with
a JVC digital video camera (Japan) with a resolution of 7.0 MP at a magnification of 200
times and a minimum number of fields of view of 200. Digital images of non-overlapping
fields of view with clear visualization of the nuclei and cytoplasm of cells were selected
for analysis. Quantitative assessment of the expression of biomolecular markers was
performed by analyzing a digital image using the "positive pixel count" algorithm and
the morphometry program "Aperio Image Scope 12.1.0.5." [21]. In the process of software
analysis of antibody expression, the intensity of brown color (DAB chromogen reaction
products) was measured automatically by Aperio Image Scope and divided into 3 intensity
levels and a negative reaction (red fields — pronounced expression, orange — moderately
expressed, yellow — mild, blue and white color - lack of expression). To analyze the studied
groups according to the nature of expression, positivity was calculated using the Aperio
Image Scope program (in the positivity program interface), determined by the program
using the standard algorithm for counting positive pixels "Positive Pixel Count v9".
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The positivity index is the ratio of the number of positively stained pixels to the total
number of pixels in the areas to be assessed; the expression index (El) of biomolecular
markers was calculated using the formula: El=positivity “ 100 (%).

To obtain a random sample of sections, a minimum of 10 series of sections were
prepared from each paraffin block (20 sections in each series), every third section was
selected from one series (a total of 10 microslides per animal). Morphometric analysis of
histological preparations was carried out at a magnification of 200 in 20 randomly selected
fields of view for each microslide (total 200 fields of view per rat), the area of the visual
field was constant and amounted to 1268860.50 um?. Since the morphometric analysis
data corresponded to a normal distribution, the mean El value (M) + standard deviation
(S) was calculated for each rat based on 200 visual fields. Next, the El indicators obtained
for each subgroup of animals (n=6) were included in the statistical analysis (descriptive
statistics). Thus, for each rat of the 6 rats in the subgroup, 200 visual fields were examined
(10 microslides x 20 visual fields). In each field of view, the number of positive pixels and
the total number of pixels were counted using the "positive pixel count” algorithm of the
morph metric software Aperio Image Scope 12.1.0.5. Subsequently, the El of the markers
under study was calculated: 100 “ (number of positive pixels / total number of pixels).
The number of calculated indicators (El) for each rat was ultimately 200, which was then
averaged and one El value was obtained, therefore, for each subgroup n=6 (average El x
number of rats in the subgroup).

When statistically processing the study results, the software package "Statistica 64
version 12" (2014) (StatSoft Inc., USA) was used. The non-normal nature of the distribution
in the samples required the use of non-parametric methods to compare groups: for
pairwise comparison of independent groups for one indicator, the Mann - Whitney
U-test was used; when comparing three or more indicators, the Kruskal — Wallis H-test
(Kruskal — Wallis ANOVA test); comparison of two dependent groups on one characteristic
was carried out using the Wilcoxon test with Bonferroni correction, three or more —
based on the Friedman method (Friedman ANOVA), to assess categorical data —
the x? test. Differences were considered significant at p<0.05.

B RESULTS

Assessment of the dynamics of collagen type | and Ill expression in chronic
perineal wounds in laboratory animals under various therapeutic options

When staining histological preparations with antibodies to type | collagen, a distinct
brown staining of fibroblasts, myofibroblasts, elements of the extracellular matrix was
determined, which was most pronounced in the stem cell treatment group on the 8th day,
and in the control group of animals - on the 35th day of the experiment (Figures 1 b, d).
Myoepithelial cells and fat cells showed light brown staining, which was most pronounced
in the laser treatment group, and in the L-PRP treatment group - on the 12th day of the
experiment (Figures 1 a, ). The sebaceous glands were stained unevenly.

When histological preparations were treated with antibodies to type Ill collagen,
moderate light brown staining of fibroblasts, brown staining of myofibroblasts and
extracellular matrix elements in the stem cell treatment group was determined, maximally
expressed on the 8-9th day, and on the 10th day using L-PRP day of the experiment
(Figures 2 b, c). Myoepithelial cells and fat cells showed faint light brown staining in the
laser treatment group on day 11 and in the control group on day 35 (Figures 2 a, d), with
weak and uneven staining of the sebaceous glands.
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4 . d
Fig. 1. Expression of type | collagen in the soft tissues of the perineum of rats. IHC staining
with antibodies to collagen I, magnification x200

Notes: a — expression of type | collagen in the laser treatment group on day 14; b — expression of type | collagen in the stem cell

treatment group on day 12; ¢ — expression of type | collagen in the L-PRP treatment group on day 12; d — expression of type |
collagen in the control group on day 19.

4

Fig. 2. Expression of type lll collagen in the soft tissues of the perineum of rats. IHC staining
with antibodies to collagen Ill, magnification x200

Notes: a — expression of type Il collagen in the laser treatment group on the 12th day; b — expression of type Ill collagen

in the stem cell treatment group on the 12th day; c - expression of type Ill collagen in the L-PRP treatment group on day 12;
d - expression of type Ill collagen in the control group on the 19th day of the experiment
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The content of collagen | in group B (using L-PRP) on the 5th day of the experiment
was significantly higher (p<0.05) compared to groups A [by 31.9%] and b [by 36.5%)], its
expression index in group b (use of ATMSC) was 2.49%, which was significantly lower
compared to groups A (laser exposure) and I (placebo control group). During the study,
on the 5th day of the experiment, significant differences in the expression levels of type
Il collagen were established between groups B and A, B and b, B and I (p<0.05), with
the maximum level of the expression index on the 5th day of the experiment detected
in animals of group B (use of L-PRP) — 3.92%, minimal - 0.83% in group A (use of laser).
Statistically significant differences in the indicators "ratio of type | collagen to type
Il collagen) were diagnosed between groups A and b [by 46.5%], A and T [by 57.9%]
(p<0.0001), b and B [by 58.1%], b and I [by 21.3%] (p<0.05). A significant increase in the
level of expression of type | collagen compared to the production of type Il collagen was
noted in all analyzed groups of animals (p<0.05) (Table 2).

On the 8th day of the experiment, statistically significant differences in the expression
levels of type | collagen were established between groups B and A, B and I (p<0.001),
while the El of type | collagen in group B (use of L-PRP) exceeded the level of expression
of this protein in comparison with group A (laser exposure) by 73.1% (3.72 times), and
group [ (placebo control) by 70.2% (3.36 times). The expression of collagen | in group b
(use of ATMSC) was significantly higher (p<0.001) compared to groups A (laser exposure)
[by 69.4%] and T (placebo control) [by 66.1%)]. Statistically significant differences in the
expression levels of type Ill collagen were also revealed between groups b and B, 5 and I
(p<0.05). The maximum expression of collagen type Ill was detected in group I (placebo
control, p<0.05) - EI=2.41%, the minimum in group A (laser series, p<0.001) — El=1.37%.
During this observation period, statistically significant differences in the ratio of "type |
collagen to type lll collagen" were recorded between groups B and A, B and I' (p<0.0001),
b and A, b and T (p<0.0001). At the same time, there was an increase in the level of
expression of type | collagen in relation to the expression of type lll collagen in all analyzed
groups (Table 3).

By the 12th day, the content of collagen | in the wound tissues in group B (use of L-PRP)
was significantly higher compared to other comparison groups — by 13.2% compared to

Table 2
Comparative assessment of the expression levels of collagen types | and lll depending on the type
of exposure on the 5th day after the start of treatment (El, %)*

Ratio of type I collagen
Type | collagen Type lll collagen oypellcollagen
Groups
Me Me Me
@,-Q,,) i @,q, P @,-Q,,) i
A 2,67 0,83 4,82
(laser) (1,94-5,17) (0,54-1,53) (2,66-7,64)
b 2,49 1,09 2,58
(ATMSC) (1,69-3,12) (1,05-1,69) (1,44-4,71) p. . .<0,0001
<,05 <0,05 B-5T "7
B 3,92 Ponsr 2,45 Ponsr 1,08 Pe_» 1<0,05
(L-PRP) (3,00-6,72) (1,91-2,93) (0,78-1,60)
r 2,74 1,41 2,03
(control) (2,13-3,17) (0,97-1,75) (1,55-2,89)

Note:* the assessment was carried out at the light-optical level over 200 fields of view of the preparation for each animal.
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Table 3
Comparative assessment of the expression levels of collagen types | and lll depending on the type
of exposure on the 8th day after the start of treatment (El, %)*

Ratio of type I collagen
Type | collagen Type lll collagen to type Ill collagen
Groups
Me Me Me
@,-Q,,) i (Q,-Q,,) i Q,,-Q,,) i
A 2,32 1,37 1,27
(laser) (0,99-4,12) (0,94-1,86) (0,41-2,36)
B 8,63 2,19 4,43
(ATMSC) | (7,06-10,46) | p, . <0,001 | (1,46-249) P, 5<0,001 |(3,20-5:89) Pg_s 1<0,0001
B 7,59 P, <0001 | 1,74 Ps_g,<0,05 517 P5_n, r<0.0001
(L-PRP) (5,43-8,56) (1,48-2,84) (3,62-6,76)
r 2,57 2,41 1,62
(control) (1,74-3,42) (1,10-3,25) (0,95-2,11)

Note: * the assessment was carried out at the light-optical level over 200 fields of view of the preparation for each animal.

group A (p<0.05), by 44.9% - compared to group b (p<0.05) and 81.6% — compared to the
placebo control group (p<0.05). Statistically significant differences in this indicator were
also established between groups b and A, b and I (p<0.05). Moreover, the expression of
this protein in group I (placebo control) was significantly (4.73 times) higher than in group
A (laser series, p<0.05). During this observation period, there was a significant decrease
in the level of expression of type Il collagen in the wound tissues of the laser series of
animals compared to groups B and I' — 1.98 and 1.91 times, respectively (p<0.05). The
maximum expression of this protein was found in animals of the laser series A — EI=1.15%
(p<0.0001), the minimum - in animals after using ATMSC - EI=0.57% (p<0.05). By the 12th
day, a significantly lower level of the indicator "ratio of type | collagen to type Ill collagen”
was revealed between groups A and b (by 84.2%), A and B (by 77.2%), A and I (by 79.1%)
[p<0.0001]. In relation to the previous observation period, a varied change in the indicator
"type | collagen: type lll collagen™ was noted in all presented comparison groups (Table 4).

Table 4
Comparative assessment of the expression levels of collagen types | and Il depending on the type
of exposure on the 12th day after the start of treatment (El, %)*

Ratio of type | collagen
Type | collagen Type lll collagen to type Ill collagen
Groups
Me Me Me
(Q7s_st) P (Q75_Qes) (Q7s_st) P
A 4,49 1,15 0,89
(laser) (3,92-4,80) (0,81-1,50) (0,54-1,65)
B 2,85 b <005 0,57 5,64
ATMSC 2,31-3,48 -AB 0,40-0,96 2,93-7,52
( ) ( ) P:i f< 0,05 ( ) P, 5<0,0001 | ( ) b, . . <0,0001
B 517 p. <0,05 1,13 Ps_g,r<0,05 3,90 B
(L-PRP) (3,62-5,52) AT (0,90-1,33) (2,83-5,67)
r 0,95 1,09 4,25
(control) (0,58-1,54) (0,84-1,50) (2,84-6,31)

Note: * the assessment was carried out at the light-optical level over 200 fields of view of the preparation for each animal.
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On the 14th day of observation, the expression of collagen | in group B (use of L-PRP)
was significantly higher than in series b (use of ATMSC) and I (placebo control) — 2.99 and
3.34 times, respectively (p<0.001). During this period, the level of expression of collagen
I in the wounds of the laser series significantly exceeded in comparison with the control
group of animals — by 61.6% (p<0.05). The maximum expression of type | collagen was
detected in group B - median EI=7.62%, the minimum - in group I' — median [E=2.28%
(p<0.001). During this period, the level of expression of type Il collagen in wounds was
significantly higher in group A (laser use) (by 60%) compared to control group I' (p<0.001).
The maximum expression of type Ill collagen on the 14th day was observed in the wounds
of animals in group B (use of L-PRP) - median El=2.28%, the minimum in the placebo
control group — median EI=0.44% (p<0.001). Statistically significant differences in the ratio
of type | collagen to type Il collagen were revealed between groups B and A (by %), B
and b (by %), B and I (by %) [p<0.0001]. Compared with the previous level of expression
of collagens | and lll, multidirectional changes in indicators were noted in all groups
presented (Table 5).

Despite the epithelialization of the absolute majority of wounds in the main series on
the 19th day of observation, the level of expression of tissue type | and lll collagens in the
competent zone was assessed. At the same time, in laser group A of animals, the median
expression of collagen | was significantly lower compared to series b (using ATMSC) —
by 51.4%, and with series B (using L-PRP) — by 64.8% (p<0.001). Statistically significant
differences were determined between groups b and B, with the level of collagen | in group
B being 27.5% lower than in group B (p<0.05). The maximum expression of type | collagen
was detected in the L-PRP group (series B) - median |[E=5.85%, the minimum in the laser
group (A) — median EI=2.06% (p<0.001). There was a significant increase in the level of
expression of collagen type lll in groups B (by 51.1%) and C (by 48.9%) compared to series
A (p<0.001). The maximum expression of this collagen on the 19th day was detected
in the tissues of animals of group B (ATMSC use) - median |E=5.85%, the minimum in
group A (laser use) — median EI=1.51% (p<0.001]). With regard to the indicator "ratio of
type | collagen to type lll collagen” no significant differences between the groups were
established by this period. Compared with the previous levels of expression of collagens

Table 5
Comparative assessment of the expression levels of collagen types | and Il depending on the type
of exposure on the 14th day after the start of treatment (El, %)*

Ratio of type | collagen

Type | collagen Type lll collagen to type Il collagen
Groups

Me Me Me

Q,-Q,,) P @,-Q,) @,-Q,) P
A 5,94 0,89 3,51
(laser) (5,20-7,37) (0,72-1,10) (2,82-4,05)
b 2,55 1,10 2,28
(ATMSC) | (116-839) | p,, <0001 (098-129) |p . <005 |(0,90-651) b <00001
B 7,62 P,.<0,05 2,27 P5_r<0,001 6,48 BABT
(L-PRP) (7,03-8,44) (2,00-2,53) (4,78-8,71)
r 2,28 0,44 4,94
(control) (2,01-2,64) (0,38-1,02) (2,71-5,99)

Note: * the assessment was carried out at the light-optical level over 200 fields of view of the preparation for each animal.
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Table 6
Comparative assessment of the expression levels of collagen types | and lll depending on the type
of exposure on the 19th day after the start of treatment (El, %)*

Type I collagen Type lll collagen :‘: :;(;):flflyzjllac;el:f oen
Groups Me Me Me
(Q,,-Q,,) . @,,-Q,) @Q,-q,,) P
A 2,06 1,51% 1,76
(laser) (1,67-3,47) (0,70-1,91) (1,07-3,85)
b 4,24 3,09% 1,43
ATMSC 3,57-4,47 2,24-4,11 0,89-2,20
(B ) (5,85 ) g:jf;,%g . (2,96% " 0007 (2,09 P08
(L-PRP) (5,43-6,35) (2,54-3,26) (1,73-2,31)
r 2,18 2,96 2,01
(control) (1,52-2,85) (2,54-3,26) (1,44-3,26)

Note: * the assessment was carried out at the light-optical level over 200 fields of view of the preparation for each animal.

I and Ill, and the value of the "ratio of type | collagen to type lll collagen," multidirectional
changes in indicators were noted in all analyzed groups (Table 6).

Thus, the expression levels of type | and Ill collagens identified during experimental
studies at different times were multidirectional (multi-level) in nature, depending on the
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Fig. 3. Comparative assessment of the expression levels (El) of type | and Il collagen in chronic wounds
of animals at various times after the application of individual therapeutic options and in the placebo
control group

Notes: a — group A (use of laser); b — group B (use of ATMSC); ¢ — group B (use of L-PRP); d — group G (placebo control).
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nature of the applied treatment method, the timing of the manifestation of the biological
effect and the specificity of the individual reaction of laboratory animals to the therapeutic
effect (Figure 3).

Healing of acute and chronic wounds is a highly complex biological process that is
largely regulated by the complex actions of several key classes of proteins, including
growth factors, receptors, proteases, and extracellular matrix components. Molecular
analysis of biopsies from chronic wounds reveals several types of proteins, the levels
of which change dramatically compared to acutely healing wounds [22, 23]. Chronic
wounds of the skin and soft tissue contain several types of collagens that perform not
only a mechanical function (supporting cellular structures and tissue formation), but also
ensure cell interaction, influencing various cellular processes (migration, proliferation,
differentiation), as well as regeneration mechanisms connective tissue [24]. At the same
time, collagen fibers regulate proliferation, differentiation, migration and apoptosis of
cells by providing them with topographic, biochemical and mechanical signals [25, 26].

To date, information has been obtained on more than 28 types of collagens and more
than 40 genes encoding them [24]. The main structural protein of skin and soft tissues
(as well as bones, ligaments and other connective tissues) is type | collagen (it makes up
80-90% of total collagen), most often consisting of two a1 chains and one a2 chain. This
is the most "ancient" collagen, which has the greatest strength and provides the basic
biomechanical properties of the skin. Type Ill collagen (makes up 8 to 12% of collagen in
the skin and soft tissues) has thinner fibers and intertwines with type | collagen fibers in
the skin of an adult; most often it can be formed at the first stage of tissue regeneration
after damage, being replaced by type | collagen fibers . Type Il collagen fibers consist
of three a1 chains and, together with the amorphous substance, form reticulin (reticular
tissue), which is the basis for individual soft tissues. The collagen type Ill molecule is smaller
in diameter compared to type | collagen, and in the presence of collagen types | and Il in
the same fibril, type lll collagen regulates the fiber diameter. Type Il collagen is a signaling
molecule that promotes wound healing by participating in cell adhesion, migration,
proliferation and differentiation through cell surface receptors (integrins). The regulatory
role of type Ill collagen in the metabolism of type | collagen is known. With a deficiency of
type Il collagen, increased differentiation of fibroblasts into myofibroblasts is observed,
wound contraction and abnormal fibrillogenesis of type | collagen are activated [24, 27].

The biochemical composition of type land type lll collagens does not differ significantly,
but the presence of type lll collagen, as well as changes in the "type | collagen / type llI
collagen" ratio during physiological and pathological processes can have a decisive effect
on wound regeneration. It is type Ill collagen that is actively expressed during wound
development and healing. Type Il collagen can be co expressed with type | collagen
fibers, forming heterotypic fibers, regulating the diameter of the fibrils, and affecting the
mechanical properties of the skin and tissues in the damaged area [24, 28].

All changes in collagen metabolism in the wound identified during the experiment
are consistent with the above data. At the same time, the use of all regenerative methods
of influencing a chronic wound (main groups A, b and B) had a significant effect on the
synthesis of the main collagens in it, which was reflected in their effect on proliferation,
differentiation, migration and apoptosis of cellular structures, and, ultimately account, on
the nature and timing of wound healing. Thus, on the 5th day of the experiment, only
in group B (use of L-PRP) the El of type | collagen reached a level of 3.92% (Me, Q75-
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Q95=3.92-4.80), exceeding by 30.1-36.5% level of similar proteins in wound tissues of the
control series and groups A and b (p<0.05). Also in the group using L-PRP at this period, the
level of type lll collagen was significantly higher compared to all other series (p<0.05). It is
most likely that this process is associated with the activation of transcription of collagen
synthesis genes by a whole group of growth factors contained in soluble platelet factors.

It is known from the literature that insulin-like growth factor-I (IGF-I) and transforming
growth factor $1 (TGF-B1) are strong inducers of collagen biosynthesis [29]. IGF-I is
most active in collagen synthesis, and TGF-B1 modulates other key components of the
intercellular substance, such as fibrillar collagens [30]. In skin and soft tissue fibroblasts,
TGF-B regulates collagen production and degradation to promote homeostasis by first
binding to the TGF-f receptor type Il (TBRII), phosphorylating receptor type | (TBRI). Thus,
the formation of heteromeric Smad complexes is activated, moving into the nucleus
and activating TGF-f3 target genes, including the genes of collagen, fibronectin, decorin
and versican. Activation of matrix metalloprotease genes occurs when the activity of the
Smad complex decreases, and matrix metalloprotease inhibitors occur when the activity
increases [24, 31].

Probably, after the introduction of allogeneic ATMSC from adipose tissue (experimental
group b) in the early period (on the 5th day after administration), there is a period of
cellular adaptation and engraftment with a not very high level of expression of growth
factors, providing an insufficiently pronounced induction of the synthesis of collagen
types | and Ill (El 2.49% and 1.09%, respectively).

The low level of expression of type | and Ill collagens on the 5th day is also largely due
to the degenerative-inflammatory changes in tissues that persist during this period and
the fairly high microbial contamination of most wounds. This is largely due to the fact that
the main inflammatory mediators (cytokines) — IL-1, TNF-a and interferon-y — through the
p50/p65 heterodimer of the NF-kB transcription factor — inhibit the transcription of genes
of both chains of type | collagen [24, 32].

By the 8th day of the experiment, a significant progression of type | collagen synthesis
was noted in the groups using cell therapy - 3.47 times in group b (using ATMSC) [p<0.001]
and 1.94 times in group B (using L-PRP) [p<0.05]. During this period, the level of expression
of type lll collagen remained at a fairly low level in all analyzed groups.

By the 12th day of the experiment, a decrease in the expression of type | collagen
was noted in the analyzed groups b, B and I (by 3.02, 1.46 and 2.71 times, respectively),
with the exception of group A (laser use), where El increased 1.94 times (p<0.05).
This was probably due to a significant decrease in the degree of degenerative-
inflammatory reaction in the wound, associated with a significant decrease in its
microbial contamination. Meanwhile, in all main groups of animals (A, b and B), the IE
of type | collagen during this period significantly exceeded the same indicator in the
placebo control group (4.73, 3.0 and 5.44 times, respectively; p<0.05 ... p<0.001), which
correlated with the degree of involution of degenerative and inflammatory phenomena
in the wound, as well as the nature of its microbial contamination. In all main groups
of experimental animals, by the 12th day, a slight decrease in the level of expression of
type lll collagen was recorded compared to the previous period, indicating a decrease in
its regulatory role in the metabolism of type | collagen and increased differentiation of
fibroblasts into myofibroblasts with activation of wound contraction and the appearance
of atypical fibrillogenesis type | collagen [24, 271.
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By the 14th day, in the wounds of animals of series A (laser application), B (L-PRP
application) and I (control), an increase in the expression of type | collagen was recorded
(by 24.4%, 32.2% and 58.3%, respectively; p<0.05) compared with the previous observation
period, indicating an incomplete active process of wound regeneration against the
background of active transcription of collagen synthesis genes, as well as a significant
regression of inflammatory phenomena and the degree of microbial contamination in
the wound. The lack of significant dynamics in the level of expression of type | collagen
in group b (ATMSC use) at this time can be associated with complete epithelization of
the wound surface, as well as possible "fatigue" of the implanted cells in terms of their
production of the main growth factors (decreased paracrine effect). A low level of
expression of type lll collagen (EI=0.44%) persisted only in the placebo control group (I),
indicating the incompleteness of the regenerative process in this group of animals.

By the 19th day, all wound defects of the main series (A, b and B) are covered with
epithelium. A slight decrease in the expression of type | collagen was recorded in groups A,
B andT. And only in series B (using ATMSC) an increase in the synthesis of this protein was
noted (by 39.9%), apparently associated with the residual paracrine effect of implanted
stem cells . In series using therapeutic technologies (A, b and B), the level of expression of
type lll collagen was lower than the level of expression of type | collagen, and only in the
control group (') was an inverse relationship noted, indicating the incompleteness of the
wound regeneration process.

The dynamics of the "type | collagen / type lll collagen” ratio, established on the basis
of IHC assessment of tissues in the area of chronic wounds after the use of regenerative
treatment technologies and in the control group, is very indicative (Figure 4). According to
a number of authors, this indicator more accurately determines the activity of regenerative
processes in the wound than an isolated assessment of individual classes of collagens
[22, 24, 27]. When analyzing this indicator in the tissues of a white rat, it was noted that
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Fig. 4. Dynamics of the indicator "type | collagen / type Il collagen" in chronic wounds of animals
at different times after the application of certain therapeutic options and in the placebo control group
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an increase in SCI-Ill above the level of 2.5 units. indicates an increase in the level of
regenerative processes during the incomplete process of wound restoration. This process
has a significant impact on the level of secretion in the tissues of inducers and inhibitors of
collagen synthesis, as well as the severity of destructive-inflammatory processes in them.
This indicator is at the level of 1.0-2.0 units. indicates the "stabilization" of the regenerative
process with the restoration of the natural level of secretion of type | and lll collagens.

Assessment of the dynamics of MMP-1 and MMP-9 expression in chronic perineal
wounds in laboratory animals under various treatment options

Matrix metalloproteinases (MMP) are a family of extracellular zinc-dependent
endopeptidases capable of degrading all types of extracellular matrix proteins (fibrillar
and non-fibrillar collagen, proteoglycans, glycoproteins, denatured collagen, basement
membranes and a number of cell surface proteins). They play a role in a number of
physiological processes: tissue remodeling, reproduction, tissue resorption, angiogenesis,
proliferation, migration and differentiation of cells, apoptosis, inhibition of tumor growth.
Involved in the cleavage of membrane receptors, the release of apoptotic ligands such
as FAS, as well as the activation and deactivation of chemokines and cytokines [33].
Multidirectional changes in MMP activity are observed in various pathological processes,
incl. for trauma, acute and chronicinflammatory processes of organs and tissues. Literature
data indicate dysregulation of the "MMP/TIMP" system (TIMP - tissue inhibitors of matrix
proteinases) [34].

The ability of various serine proteases to initiate MMP activation leads to proteolysis
of collagen, extracellular matrix and tissue regression. MMP-1 exhibits significant activity
in the microenvironment of wounds, where proteinases are produced in excess by
fibroblasts, macrophages and a number of granulation tissue cells [35]. The level of MMP-1
significantly increases in a number of pathological processes, incl. in conditions of chronic
wounds of various origins. A clear relationship has been determined: high levels of most
serine proteinases (kallikrein, trypsin, neutrophil elastase, cathepsin G, tryptase, chymase,
etc.) correlate with increased levels of MMP-1. An increase in the level of proteinases
activates the synthesis of MMP-1, and an increased level of metalloproteinase promotes an
increase in the activity of proteinases, leading to activation of inflammation, degradation
of the extracellular matrix, and reduction of the capillary network in the tissue [36].

MMP-9 also plays a role in maintaining inflammation. It destroys collagen, leading to
the generation of collagen fragments (the latter serve as chemoattractants for neutrophils
and inducers of increased production of MMP-9 by neutrophils), determining the
development of a "vicious circle" of inflammation in tissues [37].

Studies conducted with IHC staining of histological preparations with antibodies to
MMP-1 showed weak expression in the epithelium and upper layer of the dermis on the
8th day after the use of laser radiation (group A) and more pronounced expression in
group B (use of L-PRP) on 12th day of the experiment, as well as in the control group G- on
the 19th day of the experiment. In this case, the sebaceous glands were uniformly stained
light brown, and the fibroblasts were dark brown (Figure 5).

IHC staining with antibodies to MMP-9 demonstrated unexpressed (weak) expression
of this proteinase in the epithelium and upper layer of the dermis on day 8 in group A (after
application of laser radiation). At the same time, moderate brown staining of fibroblasts
and extracellular matrix was observed in all experimental groups. Invisible (weak) brown
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Fig. 5. MMP-1 expression in rat soft tissues. IHC staining with antibodies to MMP-9, magnification x200

Notes: a — expression of MMP-1 in wound tissues in animals of group A (use of laser treatment of the wound) on the 8th day
after exposure; b — expression of MMP-1 in wound tissues in animals of group B (administration of ATMSC) on the 12th day
after exposure; ¢ — expression of MMP-1 in wound tissues in animals of group B (use of L-PRP) on the 12th day after exposure;
d - expression of MMP-1 in wound tissues in animals of group G (placebo control) on the 19th day after exposure.

Fig. 6. MMP-9 expression in rat soft tissues. IHC staining with antibodies to MMP-9, magnification x 200

Notes: a — expression of MMP-9 in wound tissues in animals of group A (use of laser treatment of the wound) on the 8th day
after exposure; b — expression of MMP-9 in wound tissues in animals of group B (administration of ATMSC) on the 8th day
after exposure; ¢ — expression of MMP-9 in wound tissues in animals of group B (use of L-PRP) on the 8th day after exposure;
d - expression of MMP-9 in wound tissues in animals of group G (placebo control) on the 14th day after exposure.

«Xnpyprusa BoctouHas EBpona», 2024, Tom 13, N2 1 29

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPKAHUIO




Immunohistochemical Assessment of the Possibility of Using a Number of Regenerative
Technologies and High-Intensity Laser Radiation in Chronic Perineal Wounds Treatment

staining, indicating a low level of MMP-9 expression, was observed in the sebaceous
glands of animals in group b (application of ATMSC) on the 8th day and in the control
group I on the 14th day of the experiment (Figure 6).

Analysis of the expression levels of MMP-1 and MMP-9 in chronic wounds of laboratory
animals showed multidirectional and multi-level tissue reactions in groups using various
methods of therapeutic treatment on the wound and in the control series. Thus, on the 5th
day of the experiment, the lowest level of MMP-1 expression was noted in group A (laser
use): it was 36.2% lower than in series b using ATMSC; 33.5% lower than in series B (use
of L-PRP), and 56.6% lower than in the control group (p<0.05). Also on the 5th, the lowest
expression of MMP-9 was observed in the laser group (IE=4.78%). In other comparison
groups (b, B and I') there were also high levels of MMP-9 expression: 5.40%, 5.21% and
6.54%, respectively, not significantly different from each other (p>0.05). This effectiveness
of laser treatment on a chronic wound may be due to the effect of pronounced microbial
decontamination and a decrease in overall infection of the tissue and wound surface,
as well as the possible inactivation by laser radiation of a group of proteolytic enzymes
(primarily serine proteases, on which the expression of MMPs depends) (Table 7).

On the 8th day of the experiment, the animals showed an increase in the expression
of MMP-1 and MMP-9 (p<0.05), with the exception of the group using ATMSC (where
the IE decreased insignificantly compared to the previous period — from 4.61 to 3. 39%).
The same trend was registered on the part of MMP-9 (Table 8). These changes generally
correspond to the dynamics of the expression of type | and Ill collagens, and are also
largely associated with the level of microbial colonization of wounds and the degree of
inflammatory changes in wound tissues.

By the 12th day, multidirectional dynamics of MMP-1 and MMP-9 indicators were
noted in the wounds of the main series and control. Moreover, only in group b there was
a significant increase in the level of MMP-1 expression compared to the previous period —
by 49.5% (p<0.05). An insignificant decrease in MMP-1 IE in this period was recorded in
groups A (laser use), B (L-PRP use) and I (placebo control) [p>0.05]. The phenomenon of
the 12th day for series B using ATMSC, even despite the fact that during this period in
11% of animals in this group the wound surface was epithelialized, and the average area
of the wound surface was minimal, amounting to Me=0.34 cm2 (Q25-Q75=0.22-0.47),

Table 7
Comparative assessment of the expression levels of MMP-1 and MMP- depending on the type
of exposure on the 5th day after the start of treatment (El, %)*

MMP-1 MMP-9
Groups
Me (Q,:-Q,5) p Me (Q,:-Q,s) p
A 2,94 4,78
(laser) (1,57-4,36) (4,11-6,40)
b 4,61 5,40
(ATMSC) (2,33-6,76) P,<0,05 (4,14-6,48)
p;_<0,05 p > 0,05
B 4,42 5,21
p,_<0,05
(L-PRP) (3,87-5,86) (4,37-6,51)
r 6,77 6,54
(control) (4,77-8,13) (5,40-8,23)

Note: * the assessment was carried out at the light-optical level over 200 fields of view of the preparation for each animal.
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allows us to speak, on the one hand, about the persistence of degenerative-inflammatory
processes in tissues "under the cover of the epithelium’, and on the other hand, about
the intensification in this period of the processes of proliferation and migration of
keratinocytes in the regional wound area due to weakening of the contact between
collagen andintegrins[38, 39]. Also on the 12th day, the expression of MMP-9 in the wounds
of animals of groups A, B and I' decreased - by 48.4%, 47.2% and 9.36%, respectively
(Table 9). Considering that at the recovery stage, MMP-9 "cuts adhesion molecules,
allowing a number of cells (including keratinocytes) to centripetally migrate to the wound
area" [38, 39], the established fact of a slight increase in the expression of gelatinase B
in the ATMSC group confirms the increase in the marginal epithelization of the wound
detected at this time.

On the 14th day of observation in groups A, b and B, there was a significant decrease
in the expression of MMP-1 compared to the previous period (by 27.9%, 45.9% and 16.1%,
respectively; p<0.05), indicating a significant reduction in degenerative, inflammatory
and proteolytic processes in the wound (Table 10). In the control group I, a fairly high level
of MMP-1 expression remained during this period (Me=14.91, Q25-Q75=12.51-16.61),
indicating a continued high destructive and inflammatory potential in wounds, which

Table 8
Comparative assessment of the expression levels of MMP-1 and MMP- depending on the type
of exposure on the 8th day after the start of treatment (El, %)*

MMP-1 MMP-9
Groups
P Me (Q,.-Q,,) p Me (Q,.-Q,,) P
A 595 5,70
(laser) (2,39-8,33) (4,70-7,25)
5 339 4,50
; p, .<0,05 '
(ATMSC) (2,34-535) P, 1<0,05 (2,80-5,56) nggg
5 758 P, ,<0,05 6,52 g’*’r<0'05
(L-PRP) (6.60-9,45) P, <0,05 (5,49-7,79) e
r 9,68 791
(control) (8,00-12,34) (6,64-9,03)

Note: * the assessment was carried out at the light-optical level over 200 fields of view of the preparation for each animal.

Table 9

Comparative assessment of the expression levels of MMP-1 and MMP- depending on the type
of exposure on the 12th day after the start of treatment (IE, %)*

MMP-1 MMP-9
Groups

Me (Q75_Q95) p Me (Q75_st) P
A 5,42 2,94
(laser) (4,58-6,67) (0,97-4,12)
3 6,71 5,13
(ATMSC) (5,94-8,19) P,<0,05 (4,12-6,14) Py 5<0.05
5 706 P, <0,05 344 P, ,<0,05

. <0,05 i <0,05

(L-PRP) (5,94-8,30) Por (1,99-5,43) Por
r 8,92 717
(control) (6,60-10,08) (6,14-8,57)

Note: * the assessment was carried out at the light-optical level over 200 fields of view of the preparation for each animal.
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Table 10

Comparative assessment of the expression levels of MMP-1 and MMP- depending on the type
of exposure on the 14th day after the start of treatment (El, %)*

MMP-1 MMP-9
Groups
P Me (Q75—Qgs) o] Me (Q7s_st) P

A 3,91 5,82

(laser) (3,21-4,97) (526-7,13)

B 3,63 p, .<0,05 6,09

(ATMSC (2,39-6,96) p, <0,05 (4,52-8,34) pA’fg'gg

B 5,92 P; <0,05 7,49 b,
p37r<0,05

(L-PRP) (3,54-9,24) P,y_<0,05 (5,21-8,91)

r 14,91 21

(control) (12,51-16,61) (7,70-12,07)

Note: * the assessment was carried out at the light-optical level over 200 fields of view of the preparation for each animal.

Table 11

Comparative assessment of the expression levels of MMP-1 and MMP- depending on the type
of exposure on the 19th day after the start of treatment (El, %)*

MMP-1 MMP-9
Groups
Me (Q,.-Q,) P Me (Q,-Q,,) P
A 3,72 2,69
(laser) (1,76-4,44) (1,97-4,03)
B 5,92 5,08
(ATMSC) (4,97-7,07) Pa5<0,05 (4,72-6,25) P,<0,05
. 16 p, <0,05 aas P, .<0,05
: <0,05 ; <0,05
(L-PRP) (1,88-6,44) Po-r (2,36-6,96) Par
r 10,00 5,82
(control) (8,94-12,66) (4,88-6,33)

Note: * the assessment was carried out at the light-optical level over 200 fields of view of the preparation for each animal.

corresponded to the identified morphological and cytological changes and correlated
with the expression levels of the main types of collagens and their ratio. The expression
of MMP-9 by the 12th day increased in all series (to varying degrees), indicating inhibition
of the processes of active proteolysis of collagen and glycosaminoglycans with the
utilization of damaged components of the extracellular matrix in the area of an epithelized
or persistent chronic wound [40].

By the 19th day of the experiment, the majority of animals of the main groups (A-B)
showed complete epithelization of the wound defect. At the same time, stabilization of
the expression levels of metalloproteinases type 1 and 9 was noted in the tissues of the
regeneration zone (Table 11). MMP-1 expression indices in these series varied from 3.66%
(group B) to 3.72% (group A) and 5.92% (group bB). Only in the control series (I) in the
presence of wound defects, the median El of MMP-1 was 10.0% (8.94-12.66), significantly
exceeding the expression levels of the main groups (p<0.05).

Assessing the intensity of MMP-9 production, it should be noted that the lowest level
of expression of this enzyme was recorded on the 19th day in tissues after laser exposure
to the wound - 2.69% (1.9-4.03). This was significantly lower than in the control group,
as well as in series b and B. By the 19th day of observation, the expression of MMP-9
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Fig. 7. Dynamics of expression of MMP-1 and MMP-9 in the tissues of chronic wounds after various types
of therapeutic effects

Notes: a - group A (use of laser wound treatment); b — group B (administration of ATMSC); ¢ — group B (use of L-PRP); d - group G
(placebo control).

decreased in all series (to varying degrees), indicating suppression of the processes of
active proteolysis of collagen and glucoseaminoglycans with the utilization of damaged
components of the extracellular matrix in the area of an epithelialized or persistent
chronic wound [40].

An assessment of the dynamics of the expression of MMP-1 and MMP-9 in wounds after
the use of various therapeutic technologies and a control series showed multidirectional
effectiveness of the use of regenerative methods of treatment in the main series of the
experiment (Figure 7).

B DISCUSSION

After the introduction of allogeneic ATMSC (experimental group b), in the early period
there is a period of cellular adaptation and engraftment with a not very high level of
expression of growth factors, providing a weak induction of the synthesis of collagen types
I and Il (El 2.49% and 1.09%, respectively). This is largely due to persistent degenerative-
inflammatory changes in tissues and fairly high microbial contamination of most wounds,
as well as inhibition of the transcription of genes of both chains of type | collagen by the
main inflammatory mediators (cytokines). By the 8th day of the experiment, a significant
progression of type | collagen synthesis was recorded in the groups using cell therapy
(ATMSC and L-PRP groups).
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By the 12th day of the experiment, there is a slight decrease in the expression of
type | collagen in groups b, B and I (by 3.02, 1.46 and 2.71 times, respectively), with the
exception of group A (laser use), where Elincreased 1.94 times (p<0.05), which is associated
with a significant decrease in the degree of degenerative-inflammatory reaction in the
wound, associated with a significant decrease in the level of its microbial contamination.
During this period, in all main groups of animals, the index of type | collagen expression
significantly exceeded the same indicator in the placebo control group (4.73, 3.0 and 5.44
times, respectively; p<0.05 ... p<0.001), which correlated with the degree of involution
of degenerative and inflammatory phenomena in the wound, as well as the nature of its
microbial contamination.

By the 14th day, a new wave of increased expression of type | collagen is recorded
in the wounds of animals of the main series, indicating an incomplete active process of
wound regeneration against the background of active transcription of collagen synthesis
genes, as well as a significant regression of inflammatory phenomena and the degree of
microbial contamination in the wound. The lack of significant dynamics in the level of
expression of type | collagen in group b (ATMSC use) at this time can be associated with
complete epithelization of the wound surface, as well as possible "fatigue" of the implanted
cells in terms of their production of the main growth factors (decreased paracrine effect).
At the same time, the low level of expression of type Ill collagen (EI=0.44%) during this
period remained only in the placebo control group, indicating the incompleteness of the
regenerative process in this group of animals.

After the wound defects are closed by the epithelium, by the 19th day in animals
of the main series (A, b and B), a slight decrease in the expression of type | collagen is
recorded. And only in series B (using ATMSC) is there an increase in the synthesis of
this protein (by 39.9%), associated with the prolonged paracrine effect of implanted
stem cells. Moreover, in series using therapeutic technologies (A, b and B), the level of
expression of type lll collagen during this period is lower than the level of expression of
type | collagen. In the control group (), an inverse relationship was registered, indicating
the incompleteness of the wound regeneration process. The dynamics of the "type |
collagen / type lll collagen" ratio largely follows the trends established for the expression
of type | collagen.

Under conditions of a simulated chronic perineal wound in laboratory animals, a high
level of expression of matrix metalloproteinases (primarily MMP-1) is recorded, which
initiates in the tissues and microenvironment of the wound excessive production of
serine proteinases (kallikrein, trypsin, neutrophil elastase) by fibroblasts, macrophages
and a number of granulation tissue cells , cathepsin G, tryptase, chymase, etc.). In turn,
an increase in the level of proteinases activates the synthesis of metalloproteinases, the
increased level of which contributes to an increase in the activity of serine proteinases,
leading to activation of inflammation, degradation of the extracellular matrix, and
reduction of the capillary network in tissues [36].

The established high level of MMP-9 expression in the tissues of a simulated chronic
perineal wound emphasizes its negative role in maintaining the inflammatory process.
MMP-9, destroying collagen, leads to the generation of collagen fragments (the latter
serve as chemoattractants for neutrophils and inducers of increased production of MMP-
9 by neutrophils), determining the development and progression of the "vicious circle" of
inflammation in tissues [37].
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Thus, the use of regenerative technologies in the treatment of an experimental
chronic wound (exposure to high-intensity laser radiation with a wavelength of 1560 nm,
injection of allogeneic ATMSC and L-PRP, makes it possible to reduce the median time of
epithelization of a wound defect by 1.84-2.5 times in comparison with the group placebo
control (Mann — Whitney U Test Z=5.641231, p=0.0000001).

The mechanisms of this wound-healing effect are different in the main groups. For
series A, they are largely associated with the bactericidal effect of high-intensity laser
radiation of certain parameters on the wound, as well as the formation of a peptide-
coagulation film on the wound surface, which subsequently prevents exogenous infection
of tissues in this area and promotes wound regeneration in conditions of insignificant
(limited) microbial contamination. Also likely factors for the accelerated regeneration of a
chronic wound after laser exposure are: inactivation of the pool of proteolytic enzymes by
laser light, as well as "aftereffects” as a result of treatment of pathologically altered tissues
with laser light (electromagnetic and ultrasonic waves, cellular oscillation, changes in the
antioxidant and electrostatic properties of tissues, and etc.). For series b and B, accelerated
wound healing is associated with a powerful paracrine effect, caused by multiple and
prolonged effects on the marginal zone and tissue in the area of the wound bottom of a
large group of growth factors, cytokines, inducers of collagen synthesis, stimulating, first
of all, marginal epithelialization due to the activation of progenerative cells of the border
zone and enhancing the centripetal movement of epithelial cells (epithelial blasts). At
the same time, longer functioning of implanted ATSM in wound tissues provides a more
powerful and long-lasting paracrine effect, leading to an unreliable decrease in the median
time of epithelization of the wound defect compared to the L-PRP group (Mann - Whitney
U Test Z=1.165010, p=0. 244016) and a significant reduction (by 26.3%) - compared with
animals of the laser series (Mann — Whitney U Test Z=3.92804, p=0.000086).

B CONCLUSIONS

1. All methods of therapeutic effects on a chronic wound evaluated in the experiment
(in animals of group A - using defocused laser radiation with a wavelength of 1560
nm, group b — with injection into the bottom and edges of the wound of a suspension
of allogeneic mesenchymal stem cells of adipose tissue 500 thousand / ml and group
B - with injection into the bottom and edges of the wound of allogeneic plasma
enriched with platelets and leukocytes) should rightfully be classified as regenerative
technologies, since they significantly and reliably accelerate its healing, reducing the
median time of epithelization of the wound defect in comparison with the placebo
group - control by 1.84-2.5 times (Wilcoxon Z=4.285714, p=0.000018).

2. Immunohistochemical assessment of tissues with assessment of the level of expression
of type | and Ill collagens at different times has established its multidirectional (multi-
level) nature, depending on the type of therapeutic method used, the timing of the
manifestation of the biological effect and the specificity of the individual reaction of
laboratory animals to the therapeutic effect. All changes in collagen metabolism in a
chronic wound identified during the experiment using regenerative technologies and
the control series largely correlate with the morphological and cytological changes
identified. The use of all regenerative methods of action on a chronic wound (groups
A, b and B) has a significant effect on the synthesis of basic collagens in it, which is
reflected in their effect on proliferation, differentiation, migration and apoptosis
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of cellular structures, and, ultimately, on nature and timing of wound healing. Thus,
already on the 5th day of the experiment in group B (use of L-PRP), the expression index
of type | collagen exceeded by 30.1-36.5% the level of similar proteins in the tissues
of wounds of the control series and groups A and b (p<0.05), also when using L-PRP in
this period, the level of type Ill collagen was significantly higher compared to all other
series (p<0.05), which indicated the activation of transcription of collagen synthesis
genes by a whole group of growth factors contained in soluble platelet factors.

3. Analysis of the expression levels of MMP-1 and MMP-9 in chronic wounds of laboratory
animals demonstrates multidirectional and multi-level tissue reactions in groups using
various methods of therapeutic treatment on the wound and in the control series. At
the same time, the use of all therapeutic technologies in dynamics reliably leads to
a decrease in the activity of their products in comparison with the placebo control
group, correlating with changes in the level of collagen expression, the involution
of inflammatory-degenerative processes in the wound and the level of microbial
colonization of wounds. To a greater extent, this process is observed in the group of
animals using laser radiation (at all times, starting from the 5th day of observation).
This effectiveness of laser treatment on a chronic wound may be due to the effect
of pronounced microbial decontamination and a decrease in overall infection of the
tissue and wound surface, as well as the possible inactivation by laser radiation of a
group of proteolytic enzymes (primarily serine proteases, on which the expression of
MMPs depends).

4. Inview of the significant regenerative effect revealed in experimental studies in relation
to chronic wounds of the perineum, it should be considered appropriate to use locally
in clinical conditions defocused laser radiation with a wavelength of 1560 nm (0.1 s /
0.1s,5W, light spot diameter 0.7 cm, distance 2 cm, exposure from 3 to 5 seconds per
1 field) with possible combined injection into the edges and bottom of the wound
of allogeneic adipose tissue mesenchymal stem cells or platelet- and leukocyte-rich
plasma. Taking into account the established high level of MMP-1 (and, accordingly,
serine proteinases) in a chronic wound, the complex of therapeutic measures should
also be supplemented with local or systemic use of proteolysis inhibitors.
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Pesiome

Llenb. Pa3paboTka 1 KoMmnnekcHoe 060CHOBaHVE NaTOreHeTMYECKON MOAENN XPOHMYe-
CKOW HEAOCTaTOYHOCTU apTepmanbHOro KPOBOCHabXeHMsA (MWeMnmM) KOHEYHOCTU B SKC-
nepumeHTe.

Martepuanbl n metopbl. JKCNepuMeHTanbHOe UCCefoBaHe NPOBOAMIOCL Ha 54 no-
noso3penbix Kpbicax-camuax nnHum Wistar B Bo3pacte 6-8 mecAues. MogenmposaHue
XPOHMYECKON HeJoCTaTOYHOCTU apTepranbHOro KPOBOCHAOXKEHUA KOHEYHOCTM Yy na-
60PaTOPHOro »KMUBOTHOIO BbIMOMHAMM MO Pa3paboTaHHOMY CMOCO6Y MyTem NepeBA3KM
N NCCeYEHUs yyacTKa beipeHHOl apTepun AJIVHON He MeHee 12 MM C OorpaHMyYeHnem
NOABUXKHOCTY KPbICbl B TeyeHne 28 CyTOK nocne onepaunn. Y BCex XUBOTHbIX A0 onepa-
LMW, a Takxe Ha 7-e, 14-e, 21-e, 28-e, 35-e, 42-e, 56-e 1 70-e CyTKU rnocsie onepaTtnBHOro
BMellaTenbCTBa OLEeHMBanuN nokasatenu nopora HoUMUenTUBHOM peakuun, M3MeHeHuA
MaTTEPHOB NMOXOA KW, BUOXMMMNYECKOTO aHaM3a KPOoBHU, BbINOMHANN MCTONOrMYeCcKoe Uc-
cnefoBaHue MblwL 6eapa v FoNeHu.

PesynbraTbl. JKCepumeHTanbHasA MoOAeSlb XPOHUYECKON apTepunanibHON HepaoCTaTou-
HOCTU KOHEYHOCTWN XapaKTepu3oBanacb CTOMKUM CHMMXEHMEM Mopora HouuuenTUBHOM
peakumn C ymeHbLUeHNeM MoLaan N MHTEHCUBHOCTW OTrevaTKa narnbl ONepupoBaHHOMN
KOHEYHOCTYW, HEOOPATUMOW CTPYKTYPHOWN NEePeCcTPOKoN KanuaiapHOro pycsia u yMmeHb-
WeHVEeM B MLIEMU3NPOBAHHBIX CKEIETHbIX MbILLAX rofeHn 1 befpa KonmuecTsa Kpose-
HOCHbIX COCYAOB, NPUXOAALMXCA HAa OAHO MblllEYHOE BOJIOKHO. YKa3aHHble MpU3HaKkn
coxpaHanucb fo 70 cyTok HabnopeHua. BocctaHoBneHVe ABUraTeNibHOM aKTUBHOCTM
nabopaTopHbIX XMBOTHbBIX C apTepranbHON HEAOCTAaTOYHOCTbIO KOHEYHOCTEN OKa3blBaeT
MONOXMTENbHOE BAIMAHME Ha NMOoKa3aTenv 601eBOIN YyBCTBUTENIBHOCTY.
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3aknoueHue. Pa3paboTaHHbIl cnocob momenpoBaHmsa GopMmpyeT pasBrUTE XPOHN-
UeCKon apTepuasnbHON NILEMUN KOHEYHOCTM 1 NO3BOSIAET AOCTOBEPHO BOCMPON3BECTM
naToreHeTMYeCcKne HapyweHUs KPOoBOOOPALLEHMA MbILEYHOW TKaHW B SKCMEPUMEHTE,
Mcnonb3oBaHme HOBOro MeTofla MOLENMPOBAHMA NO3BOAUT 06OCHOBAHHO OLieHMBaTb
BO3MO>Hbl€ CMOCOObI KOpPEKLMM AaHHON NaTONOMK C NPYIMEHEHNEM PA3NINYHBIX Meau-
LMHCKNX TEXHOMOT WA
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Abstract

Purpose. Development and comprehensive substantiation of a pathogenetic model of
chronic insufficiency of arterial blood supply (ischemia) of the limb in an experiment.
Materials and methods. The experimental study was conducted on 54 sexually mature
male Wistar rats aged 6-8 months. Modeling of chronic insufficiency of arterial blood
supply to the limb in a laboratory animal was performed according to the developed
method by ligation and excision of a section of the femoral artery with a length of at least
12 mmwith limited mobility of the rat for 28 days after surgery. In all animals before surgery,
aswellason 7, 14,21, 28, 35,42, 56 and on the 70th day after surgery, the indicators of the
nociceptive response threshold, changes in gait patterns, biochemical blood analysis, and
histological examination of the thigh and lower leg muscles were evaluated.

Results. The experimental model of chronic arterial limb insufficiency was characterized
by a persistent decrease in the threshold of nociceptive reaction with a decrease in the area
and intensity of the paw print of the operated limb, irreversible structural restructuring
of the capillary bed and a decrease in the number of blood vessels per muscle fiber in
the ischemic skeletal muscles of the lower leg and thigh. These signs persisted for up to
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MNaToreHeTMyeckana MofaeNb XPOHMYECKON apTepranbHOn
HeAOCTaTOYHOCTN KpOBOCHaG)KeHVIﬂ KOHEYHOCTU B SKCNeEPUMEHTE

70 days of observation. Restoration of motor activity of laboratory animals with arterial
limb insufficiency has a positive effect on pain sensitivity indicators.

Conclusion. The developed modeling method forms the development of chronic arterial
limb ischemia and makes it possible to reliably reproduce pathogenetic circulatory
disorders of muscle tissue in an experiment. The use of a new modeling method will make
it possible to reasonably assess possible ways to correct this pathology using various
medical technologies.

Keywords: chronic insufficiency of arterial blood supply to the limb, experiment, rats,
ischemia, blood vessels, nociceptive reaction

B BBEJAEHWE

B nocnegHve pecaTuneTms XpoHMYeCKan NILEeMUS HUPKHUX KOHEYHOCTE — OfjHa U3 ca-
MbIX PAcNpPOCTPaHEHHbIX NAaTONOrI CEPAEUYHO-COCYANCTON CMCTEMbI YenoBeKka. Hecmo-
TPA Ha ycnexu cocyamcTon xupyprum, B 20% cnydyaeB HabnofgaeTca nporpeccmpoBaHme
3aboneBaHVA 1 BO3HMKAET OMacHOCTb NoTepu KoHeuHocTu [1-3]. NosTtomy Heobxoanmbl
[anbHelnee n3yyeHne MexaHU3MOB Pa3BUTUSA JaHHOIO 3aboneBaHunsA, NOUCK 3bdeKkTus-
HbIX CPEACTB U MeTOAOoB ero feyeHnsa. OfHaKo 3TV 3aflauM MOXHO pellaTb TONbKO Nnpu
HanMuMyM BOCMPOU3BOAMMBIX SKCMEPUMEHTaNIbHbIX Mofesnel in vivo, obecneyrBaioLmx
afleKBaTHOCTb Pe3y/bTaToOB AOKIMHNYECKUX UCMbITAaHWIA ANA AaNbHENLWNX KIMHUYECKMX
nccnenoBaHum.

B nuTtepaTtype onncaH pag cnocoboB XMpypruyeckoro MoaenmMpoBaHna XpOHNYECKON
He0CTaTOYHOCTU apTEPUANIbHOIO KPOBOCHAGXKEHMSA (MLLEMMM), B OCHOBE KOTOPbIX IEXUT
bopmmpoBaHMe YCIOBUIA, NPUBOAALLMX K HAPYLLEHWUIO KPOBOTOKa B bepeHHO apTepun
3a/iHell KOHEYHOCTU NabopaToOPHOro *KMBOTHOro. Hanbonee npoctaa mogens popmurpy-
€TCA NyTeM HasloXeHNA Ha NoAB3LOLLIHYI0 apTEPMIO KETTYTOBOW HUTU B BUAE Cipani C
CY>XeHVeM NPOCBeTa Cocyaa Ha Y2 AnameTpa. XpoHMYecKasa MleMusi BO3HMKAeT nocTe-
MeHHO B pe3yfbTaTe HabyxaHWsA KEeTryTOBOW HUTM 1 afbHENLLErO CY»eHUA NPoCBeTa Co-
Cyna, OQHAaKo yxe uepes 2-3 Heflenn KPOBOTOK BOCCTaHaBNMBAETCA M3-3a paccacbliBaHUsA
nuratypbl [4]. OanH M.A. 1 coaBTOpbI OCYLLECTBAANN IUTMPOBaHKe 6eapeHHON apTepun
LABYMA nuratypamu, nocsie yero nNprMeHann nepeceyeHne cocyaa mexay Humm [5]. 3a-
pybexHble aBTOpbl NPEANIOKUAN NPOBOANTL NepeBasKy budypkaunm begpeHHON apTe-
puK, N3-3a KOTOPOW NPEKPaLLancsa KPOBOTOK MO NOBEPXHOCTHOW U rny6oKol aptepun be-
npa [6]. BopoHoB [1.A. c coaBTOpamMm co3fanu 6onee arpeccrMBHYO MOAENb XPOHUYECKOW
UWEeMUN MyTEM HaNIOXKEHNA YeTblpex Nnratyp: Ha 6epeHHYI0 BEHY 1 Ha NOAB3AOLLHYHO,
NofKoNeHHy, 6efpeHHy0 apTepun C ncceyeHnem nocnepHen [7]. Mpu 3Tom oTANUK-
TENIbHOW YepTol HGONbWNHCTBA SKCMEPUMEHTASIbHbBIX UCCIEA0BAHUN ABNANOCH UCMOSb-
30BaHWe MOMNOAbIX XUBOTHbIX (BO3pacT 2-3 MecsLa), Toraa Kak nauneHTbl ¢ 3aboneBaHu-
em nepudepryecknx aptTepun o6bIYHO NPUHALNEXKAT K Fpynne nuvy CTapluero BO3pacTa,
UMeIoLLMX onpefeNieHHY0 KoMopbraHyto natonoruio. Kpome Toro, aHatTomo-Ttonorpadu-
yeckne 0coH6eHHOCTN KPOBOCHAOXeHUA KOHEYHOCTEN Y FPbI3YHOB B C/lyYasx MOAENUPO-
BaHMA HapyLIeHNA apTepranbHOro KpOBOCHabxeHNA 06ecrneunBaloT BbICOKMI YPOBEHb
KOMMEHCATOPHbIX MEXaHU3MOB 1 ObICTPOE BOCCTAHOB/EHME KPOBOTOKA, YTO 3aTpyaHAeT
OLeHKY TepaneBTuueckmx 3ddekTos. MogobHas cUTyaLmns C CaMOCTOATENbHLIM perpec-
COM MOZENMpPYyeMOro naTosIorMyeckoro npoLecca MOXeT TakKe BO3HUKHYTb B Cllyyasx
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HeJOCTaTOUHOro HapyLeHUs apTepUanbHOrO KPOBOTOKA Y KpbIC. BmecTe ¢ Tem Kitove-
BbIM $AKTOPOM MOAENN XPOHUYECKOW HeJOCTAaTOYHOCTM apTepmrasibHOro KPOBOCHabe-
HWA 3afiHel KOHeYHOCTMN CYUTAETCA NoCTeNeHHOe U HeoOPATVIMOE Pa3BUTME HaPYLLEHNIA,
6e3 NPY3HAKOB OCTPOW ULLEMUIN.

B LIE/Ib NCCNEJOBAHUA

Pa3paboTKa 1 KoMMieKcHoe 060CHOBaHME NAaTOreHETUYECKOM MOAENN XPOHNYECKO
HEeAOCTaTOUYHOCTN apTEPMANIbHOTO KPOBOCHAGXKEHMA (MLEMIUM) KOHEYHOCTU B SKCepu-
MeHTe.

B MATEPWAJIbI U METObI

NccnepgoBaHme BbINOIHEHO Ha Genbix NosoBo3penbix Kpblicax-camuax Wistar (n=54),
cofepxawyuxca B ycnosusax susapua MY «MHctutyT dusmonorum HauroHanbHow akage-
MUK Hayk benapycu» npun Temnepatype 22,0+1,0 °C 1 12/12 u. uMkne Houb/AeHb CO CBO-
60HbIM AOCTYNOM K BOAE 1 MuLLe.

Hamu pa3paboTtaH cnocob mofgennpoBaHuAa XPOHNYECKON HeJOCTaTOUHOCTH apTepu-
anbHOro KPOBOCHabXKeHUsA y TabopaTOPHOro XMBOTHOIO (3asBKa Ha naTeHT N° a20230305
o1 01.12.2023). Xvpypruyeckoe BMeLIaTeNbCTBO Ha MPaBOM 3afHe KOHEeUYHOCTU KpbIC
BO3pacTom 6-8 mecALeB NpoBoauny nog obuyern aHecTesunen (ToneHTan Hatpus, 30 Mr/Kr
BHYTPVBEHHO) B KOMIMJIEKCE C MeCTHbIM ob6e3bonusaHnem (40 Mkn 1% pacTBopa nmaoKau-
Ha rugpoxnopusa NoAKOXHO) BAOMb MecTa pa3pesa. 3aTem KpbiC GUKCUPOBauM Ha CuHe
1 nocsie NoAroToBKM onepaumroHHoro nons (cbpreaHme WepcTy TpMMMepom 1 obpaboT-
Ka 5% cnmpToBbIM PaCcTBOPOM 10fa) BbIMOMNHANN pa3pe3 KOXMW CKanbresiem B Npoekunn
NPOXOXXAEHUA COCYANCTO-HEPBHOrO MyyKa Ha BHYTpeHHel noBepxHocTy begpa. bepper-
Hyto apTepuio (arteria femoralis) otaenann ot BeHbl (vena femoralis) n HepBa (nervus
femoralis), nepecekanu otTxogsawme oT Hee BETBU NepBoro nopsagka (puc. 1A). Y mecta
Hauyana apTepun (HMxe ypoBHA NaxoBon ceA3KkmM (ligamentum inguinale)) HaknagbiBanu
OAHY nuratypy (MoOAMMepHbIN HepaccacbiBalOLWMIACA WOBHbIN MaTepuan) (puc. 1B), apy-
rylo nuratypy — Ha pacCTosiHUU He MeHee 12 MM OT NpeabiayLlel y nogKkoneHHon 6udyp-
Kauuun 6epgpeHHon apTepun (puc. 1C) c nocneayoWwmm ncceyeHiem beipeHHoN apTepun

mexay Humun.

Puc. 1. JlurnpoBaHue 6egpeHHOI apTepun 3agHell NPaBoii KOHEYHOCTY Kpbicbl. BbiaeneHne 6egpeHHomn
aptepuu (A) n HanoXxeHune nepBoll NMratypbl B BepxHei Tpetu (B), HanoxxeHne BTopoli nuratypbl

Ha paccrosaHum 12 mm (C)

Fig. 1. Ligation of the femoral artery of the right posterior limb of a rat. Isolation of the femoral

artery (A) and application of the first ligature in the upper third (B), applying a second ligature

at a distance of 12 mm (C)
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PaHy Ha 6egpe ywuvBanu C UCMNOb30BaHMEM paccacbiBaloLeroca MosMMepPHOro
LWoBHOro Matepuana. Lebl ob6pabatbiBanu 1% pacTBOPOM OPUNNINAHTOBOrO 3€/1€HOrO 1
NOAKOMXHO B TeueHne Tpex aHen BBoamnn uedTprakcoH (200 mr/kr) ona npodpunakTmkm
pa3BuTMA NHOEKUMOHHbBIX OCIOXKHEHUI. [JO NONHOrO NPOBYKAEHUA OT HapKOo3a MMUBOT-
Hble HaXOAMNNCb NOA MOCTOAHHLIM BM3YaNbHbIM KOHTponeM. [lanee KpbiC nomMeLlanu Ha
28 oHen B MHANBMAYaNbHbIE KNEeTKW pa3mepomM 325%245x157 mm gna orpaHmMyeHuna nog-
BVXHOCTU, 06ecneyrBas CHUXEHNE BO3MOXHOCTN GOPMMPOBaHUA KOMMEHCAaTOPHbIX Me-
XaHU3MOB KpoBooOpaLleHuA.

B nocneonepaunoHHOM Nepurofe NpoBoAnn HabnogeHve 3a Pa3BUTMEM CUMATOMOB
XPOHNYECKON MWEMUN KOHEYHOCTU KPbICbl NyTeM OLEHKM MOKa3aTenen nopora Houwm-
LEenTMBHON peakLmn, U3MEHEHNA NAaTTEPHOB NOXOAKM, TMCTONIOMMYEeCKOro nccnefoBaHnsA
MbiwL 6eapa 1 roneHn, GUOXMMNYECKOTO aHaNn3a KPoBU.

OueHKy nopora HouuuentueHon peakumn (MHP) y akcneprMMeHTanbHbIX XUBOTHbIX
BbIMONHANM C NCnonb3oBaHem Tecta PaHganna — Cenutto («[laBneHne Ha nany») — u3me-
peHna cuibl HagaBNMBaHWA (B rpammax) N1acTMKOBOrO OCTPOKOHEYHOro KOHYCa Ha CTony
KpbIC, B pe3ynbraTe yero otmeyanu cneunduryeckyto 6onesyto peakumio (otgepruBaHue
nanbl >KMBOTHbIM NM60 BoKanusauuio) [8]. TecT npoBoAUAN NOoUYEPEAHO Ha 06eNX 3a8HUX
KOHEYHOCTAX AN1A Kaxkaol ocobm Ha annapate PanLab (McnaHusa) gnsa nsmepeHnsa cunbl
HagaBnMBaHWA Ha nany.

MN3meHeHnA naTTepHOB NOXOAKM M3Yy4ann Ha annapaTHO-MPOrpamMMHOM KoMMiekce
CatWalk XT sepcumn 10.6 (Noldus, lonnanama). 3anmcb npobexxek NpoBoAnaN B TEMHOM
BEHTMIMPYEMOM MOMELLEHNN MPU HU3KOM YPOBHE LyMa. Kaxkaoe X1BOTHOe TeCcTMpOoBa-
NN 4O NonyYeHns Tpex afeKkBaTHbIX Mpobexek (Baprauusa <75%, Bpemsa npobexku <5 c.).
OueHnBanu nnouwaab otTneyatka (CM?) U UHTEHCUBHOCTb OTMeYaTKa B abCONOTHBIX €AVNHM-
uax (abc. en.).

brnoxumnuyecknin aHanus KpPOBW BbIMOJIHAAM C MNOMOLbIO aHanm3atopa BS-200
(MINDRAY, KnTai) n kommepueckunx Habopos «[lnaceHc» (benapyco). B cbiBopoTKke KpoBU
onpepenanu: o6wWwuin 6enokK, MouYeBrHY, o6l GUNnpyOuH, rMioKo3y, KpeaTnHHbocho-
KMHa3y, NakTatgerngporeHasy.

Bce n3amepeHnsa nposogunu go onepaumu, a Takxe Ha 7-e, 14-e, 21-e, 28-¢, 35-¢, 42-¢,
56-e n 70-e cyTKM nocne onepaTMBHOro BMeLlaTesibCTBa.

KuBoTHbIx (Mo 6 ocobelt) BbIBOANAN B BblleyKa3aHHbIe CPOKU ANA n3yyeHus mopdo-
NOrMYeCKOM KapTuHbI ULLEMM3MPOBaHHbIX MblWL, 6efpa 1 roneHn, NPOoBOAA CTaH4APTHOE
rMcTonornyeckoe uccnegoBaHue. Takxke AOMONHUTENbHO PErncTpupoBan KoamnyecTso
COCYAOB B CKENETHbIX MbIWWLAX B NoJie 3peHusa npu ysenuyeHumn x200.

CratncTnyeckyto o6paboTKy JaHHbIX BbINMOAHAMN C MOMOLLbIO Nporpammbl Statistica
10. Mpwv HopmanbHOM pacnpefeneHnn Npu3HaKka faHHble NpeAcTaBiaeHbl B BUAe cpeaHe-
ro 3HayeHmA + CTaHOapPTHOro oTknoHeHua (M+Sd), npu pacnpepeneHun NpusHaka, oT-
JINYHOM OT HOPMaJIbHOTO, — B BUAE MenaHbl 1 MEXKBAPTUIbHOIo nHTepsana (Me [25%;
75%]). AnAa oueHKn pe3ynbTaToB, NOMYYEHHbIX MPY perucTpaumm HoOLMLENTUBHBIX peak-
LM N NaTTEePHOB NOXOAKM, NCNONb30BaNu Kputepumn BunkokcoHa ana 3aBucnmbix u MaH-
Ha — YUTHU — ANA He3aBNCKMbIX BbIGOPOK B MapHbIX CPAaBHEHUAX, a MPY oLieHKe Mopdono-
rMyecknx napameTpos — t-kputepuit CrblogeHTa. Paznuuna cuntany [OCTOBEPHbIMU NP
p<0,05.
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B PE3YJNIbTATbl U OBCYXAEHNE

N3meHeHwme MHP. Ha 7-e cyTKn pernctpnpoBanocb 3HaUMMoe CHUKeHWEe 3HauYeHUNn
MHP c 128,0 [121,0; 135,5] mo 85,0 [78,0; 89,0] r (p=0,005), uTo yKa3biBaeT Ha pa3BuUTUE
runepanre3nn. CXoxy AUHaMUKY Habnofanu B TedeHUe nocnefyowmnx 3 Hegenb 3KC-
neprMeHTa, 1 Ha 28-e cyTkun MNHP coctasun Bcero 83,0 [79,5; 89,5] r, uto Ha 35,1% meHbLue
OTHOCUTESIbHO 3HauyeHu ao onepaumm (p=0,004). Ha 35-e cyTku 3aduKcnpoBaHo yBenu-
yeHue faHHOro nokasatensa Ha 14,1% (c 85,0 [78,0; 89,0] o 94,5 [91,3; 103,31 r; p=0,005),
obycnosneHHoe pa3BuUTrieM GYHKLMOHANbHBIX KOMMEHCATOPHbIX MEXaHU3MOB B ULLEMU-
3MPOBaHHON MblLLLLE 13-3a BOCCTAHOBNEHMA CBOOOAHOIO NepeaBuXKeHNA XXNBOTHOIO My-
Tem NnepeBofa ero U3 UHAMBKAYaNbHbIX KIIETOK B KIeTKn 6onbliero pasmepa. B ganbHei-
Lwem AMHaMKKa JaHHOro NapameTpa CyLleCcTBeHHO He MeHAnack. Ha 70-e cyTku ctatnctu-
YyecKmn JOCTOBEpPHasA pa3HULa Mexay onepupoBaHHOM (UNcunatepanbHOM) U 300POBOW
(KOHTpanaTepanbHOW) KOHEYHOCTbIO cocTaBuna 44,9% (97,5 [94,0; 103,31 n 135,5 [129,3;
142,0] r cootBeTcTBEHHO; p=0,004), UTO CBMAETENLCTBOBANIO 06 OTCYTCTBMM KOMMEHCa-
TOPHbIX MEXaHN3MOB MwemMnn (puc. 2).

Mpn oueHKe nAoOWaAM N MHTEHCUBHOCTM OTMeYaTKa OMeprMpPOBAHHON KOHEUYHOCTU
SKCMepUMEHTaNbHbBIX XMBOTHbIX B YKa3aHHble CPOKM OTMEeYann aHanornyHble n3meHe-
HMA. CTaTUCTUUYECKN 3HaUMMble CHUXEeHUS nnowaanm Ha 55,2% (c 1,4 [1,1; 1,71 no 0,7 [0,5;
0,8] cm?; p=0,002) 1 MHTEHCUBHOCTU OTMeYaTKa Ha 56,8% (c 175,8 [160,9; 180,11 o 72,2 [69,9;
81,2] abc. ep.; p=0,002) perncTpupoBanu Ha 7-e cyTku. B ganbHenwem 3adprkcmpoBaHbl
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Puc. 2. UsmeHeHne nopora HOUMLENTUBHOI peaKunmn 3aiHUX KOHEYHOCTEN Y KpbIC nocne
mogenupoBaHua nwemun, Me [25%; 75%]

MpumeyaHua: * p<0,05 No cpaBHEHMIO CO 3HaUeHMAMM Ao onepauuny; # p<0,05 No cpaBHEHMIO CO 3HAYEHNAMN KOHTpanaTepasnb-
HOW KOHeYHOCTW.

Fig. 2. Change in the threshold of the nociceptive reaction of the hind limbs in rats after modeling
ischemia, Me [25%; 75%]
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He3HauuTenbHble KonebaHMA BbllEONMCaHHbIX NapameTpoB. K 28-m cyTkam nnowaab
oTnevyaTka oneprvpoBaHHON KOHEYHOCTN YMeHblumnack Ha 53,2% (c 1,4 [1,1; 1,71 po 0,7
[0,5; 0,71 cm% p=0,002), a MHTEHCMBHOCTb OTMeYaTKa — Ha 56,8% (c 175,8 [160,9; 180,1] no
80,7 [67,9; 81,2] abc. en.; p=0,003) OTHOCUTENBHO JAHHbIX O MOAENMNPOBaHUA NATONOMNN.
B nocnepytowme cyTkmn Habnoganca He3HauUTENbHbIN POCT 3TUX 3HAYEHUI ANA onepu-
poBaHHOM (MNcunaTepanbHON) KOHEYHOCTM, HO AaHHble OKa3alnCb CTAaTUCTUYECKU He
poctoBepHbl. Ha 70-e cyTKmn nnowaab oTnevatka onepmpoBaHHOW KOHEYHOCTU YMEeHb-
Wwmrnacb Ha 53,2% (c 1,4 [1,1; 1,71 go 0,7 [0,6; 0,8] cm?; p=0,002), a UHTEHCMBHOCTb OTMNeyvaT-
Ka — Ha 56,8% (co 175,8[160,9; 180,11 o 79,9 [65,2; 82,4] ab¢. en.; p=0,003) OTHOCUTENBHO
JaHHbIX 4O MOAENNPOBAHNA, YTO YKa3blBasiO Ha COXPaHeHue annoguHum (puc. 3 n 4 coot-
BETCTBEHHO).

Mo pe3synbraTtam GMOXMMUYECKOTO aHanmM3a KPoBUM CTaTUCTUYECKM 3HAUNMbIX U3MEHE-
HWUI He YCTaHOBJEHO.

Mpu Mopdonornyeckom NccnefoBaHNN CKeeTHbIX Mblll 6eapa AUCTaNbHEE 30HDI
onepaTBHOro BO3JENCTBUA Ha 7-e CYyTKM 0OHaPYKNBaNMCh KNETKN C NPU3HaKkaMm HEKpo-
3a U OCTPOro BoCMasieHns, Cna3m apTepurors, NepruBackyNAapHbIA OTeK; Ha 14-e — noaABnA-
NNCb Y4acTKN pa3pacTtaHma ¢Gnbpo3Ho-rpaHynALMOHHON TKaHW, NPU3HAKK pereHepauum
MMO6MacToB, NponndepaLnn KNeTok 3HAO- U NEPUMN3NA, COXPAHANNCDE PefKMe odarn
BOCManUTeNnbHOM NHGUNBbTPALUK; Ha 21-e — NPOrpeccMpoBan NeMmnyeckmne U3MeHeHuA
MMOLMTOB, PUBPO3 CTPOMbI, ponndepaumnsa KNeToK SHAO- N NEPUMN3UA, BOSHUKANN ean-
HWYHble oYarn HeoBacKynApm3aLuu; Ha 28-e — HabnloAanocb HapacTaHne aTpodUUecKmx

—- KOHTpanaTepaanaﬂ KOHEYHOCTb
I/IncvmaTepaanaﬂ KOHEeYHOCTb

Mnolagb oTneyaTka, cM?
)

Bpems, cyT.

Puc. 3. U3ameHeHue NnowWaam oTneyaTka 3aiHNX KOHEYHOCTE Y KPbIC NOC/ie MOAENMPOBaHNA UemMnun,
Me [25%; 75%]

MNpumeyanua: * p<0,05 No cpaBHEHMIO CO 3HaUYeHNAMM A0 onepauun; # p<0,05 NO CPaBHEHMIO CO 3HAUEHNAMN KOHTPanaTepasnb-
HOWN KOHEYHOCTW.

Fig. 3. Change in the area of the imprint of the hind limbs in rats after modeling ischemia, Me [25%; 75%]
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Puc. 4. U3ameHeH1e NHTEHCMBHOCTU OTNeYaTKa 3afHNX KOHEYHOCTeN Y KpbIC Noc/ie MoAennpoBaHna
nwemumn, Me [25%; 75%]

Mpumeyanua: * p<0,05 No cpaBHEHMIO CO 3HaUYeHNAMM A0 onepauun; # p<0,05 No CPaBHEHMIO CO 3HAUEHMAMN KOHTPanaTepasnb-
HOWN KOHEYHOCTW.

Fig. 4. Change in the intensity of the imprint of the hind limbs in rats after modeling ischemia,
Me [25%; 75%]

N3MEHEHWI MbILLEYHbIX KIIeTOK U OTCYTCTBUE BOCNanuTeNIbHOW peakuun; Ha 35-e — yBe-
NMYMBANOCh KOMMYECTBO MblLLEUHBIX KIIETOK C LIeHTPaNibHO pPacronoXeHHbIMU Afpamu;
Ha 42-e — BbIABNANMN OOLIMPHbIE CKOMNIEHNA pereHeprpyoLWmnx MMobnacToB, BO3pacTaHue
KONIMYeCTBa COCY0B MUKPOLIMPKYIATOPHOIO pycha; Ha 56-e — coxpaHanucb auctpodu-
yeckre n aTpoduYeckre N3IMeHEHNA OTAENbHbIX MbILLIEYHbIX BOSIOKOH, BbiABAAN 6onee
BblpaXeHHYI0 pereHepaLuio MblLLeYHON TKaHW, NponndepaLrio MUKPOoCcocyoB; Ha 70-e —
OTMEYaNncb ycuneHHoe HOBOOOpa3oBaHWE COCYAOB MUKPOLMPKYNATOPHOrO pycna u
oyvaroBas akTMBALUUA KNeToK aHgommsua (puc. 5A-D).

BbipaxkeHHOCTb MOpPdONornyecknx NPU3HaAKOB ULIEMUN CKENIETHbIX MbILUL, YBENUUN-
BAeTCA Mo HanpaBfeHWIo AnucTanbHee oT 6eapa. Tak, B rofieHn Ha 7-e CYyTKU oTMeuanach
6onee BblpaeHHana aTpodursA MbILIL, C KAPUOMMKHO30M M HE3HAUUTENbHbIMU OYaramu
BOCManMTenbHON UHGUNLTPaUUK; Ha 14-e — NOABAANUCH YYacTKU pa3pacTaHus ¢nbpos-
HO-TPaHyNALMOHHOW TKaHW 1 MPU3HaKN HEOBACKYNApM3aLum; Ha 21-e — NporpeccnpoBa-
NN NLeMUYecKrie U3MeHEHNA MUOLUTOB, GMOPO3 CTPOMbI 1 OTCYTCTBME BOCMANUTENBHOW
peakuuu; Ha 28-e — HapacTanu aTpoduUeckmne N3MeHeHNA MblLLEYHbIX KNETOK; Ha 35-e —
Habniopany BbipaXeHHY0 aKTUBALMIO KIeTOK SHAOMM3NUA U pereHepaLmio M1nobacTos;
Ha 42-e — BbIABNANN yBENNYEHME KONIMYECTBA COCYL0B MUKPOLIMPKYIATOPHOrO pycna u
NPU3HaKM rnepnasnm CoeauHUTENbHON TKaHW; Ha 56-e — OTMeYanu BblparkeHHylo pe-
reHepaLuio MMOLMTOB, NponndepaLmio MMKpococyaoB 1 ¢pnubpo3s cTpombl; Ha 70-e — ycu-
neHHoe HOBOOOPa3oBaHKe COCY0B MUKPOLMPKYNATOPHOro pycna (puc. 5E-H).
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[MaToreHeTnyeckasa mogenb XpOHI/ILIeCKOﬁ apTeleaanon
HeAOCTaTOYHOCTN KpOBOCHaﬁ)KeHI/Iﬂ KOHEYHOCTU B SKCNepUMeEHTE

Cpok UncunarepanbHas (onepupoBaHHas) KOHEYHOCTb
HabnogeHus,
CYyTKN lToneHb

o onepauyun

7-e CyTKMn

28-e cyTKIN

56-e cyTKMn

Puc. 5. Mopdonornyeckas xapakTepucTKa CKeneTHbIX MbiwiL, 6eApa 1 ronieHn Kpbic (OKpacka
reMaToOKCWINHOM 1 3031HOM, yBenuueHue x200). A, E - rucronornyeckas KapTnHa 6e3 oco6eHHocTell;
B, F - MblwIeyHble KNeTKU C NpU3HaKaMu HEKpPO3a, 0TeKa 1 0OCTPOro BOoCNasieHUsA, cnasm apTepuon;

C, G — MbllLeYHble BOJIOKHA € Npu3Hakamu uwemuu; D, H - MbilweyHble BOIOKHA C NpU3HaKamu
nwemun n atpodun, nponndepauns coCyaoB 1 KNeTOK SHAO- U NepuMN3NA, O4Yaru pereHepupyrLmnx
muo6nacros

Fig. 5. Morphological characteristics of the skeletal muscles of the thigh and lower leg of rats
(hematoxylin and eosin staining, magnification x200). A, E - histological picture without features;

B, F - muscle cells with signs of necrosis, edema and acute inflammation, spasm of arterioles;

C, G - muscle fibers with signs of ischemia; D, H - muscle fibers with signs of ischemia and atrophy,
proliferation of blood vessels and endo- and perimysial cells, foci of regenerating myoblasts
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KonunuyecTBo KpOBEHOCHDIX COCYA0B, NPUXOAALNXCA HAa ORHO MbIlLEYHOE BOIOKHO, B CKeJIETHbIX
MbILLLIAX 3aAHEN HMKHEN KOHEeYHOCTU Kpbic, M+Sd
Number of blood vessels per muscle fiber in the skeletal muscles of the hind lower limb of rats, M+Sd

KoHTpanartepanbHas (3gopoBas) UncunarepanbHasa (onepupoBaHHas)
CpoKk Ha6no- | oHeyHoOCTD KOHEYHOCTb
AEHNA, CYTKN

6eapo roneHb 6eapo rosieHb
fo onepaumun | 4,62+0,79 3,97+0,71 4,61+0,79 3,99+0,69
7-e cyTKM 4,60+0,83 3,98+0,68 2,08+0,78* 2,06+0,71*
14-e cyTKM 4,61+0,78 3,99+0,70 2,03+0,94* 1,99+0,90*
21-e cyTkM 4,63+0,80 3,98+0,69 2,22+0,95% 1,85+0,90*
28-e cyTKM 4,63+0,78 3,97+0,72 1,89+0,86* 1,78+0,86*
35-e cyTKM 4,63+0,84 3,98+0,68 1,98+0,87* 2,03+1,03*
42-e cyTKM 4,64+0,81 3,99+0,69 2,23+0,86* 2,06+0,93*
56-e cyTkmn 4,61+0,80 3,99+0,78 2,44+0,81* 2,20+0,87*
70-e cyTKM 4,63+0,82 3,99+0,68 2,50+1,05% 2,41+0,98*

MpumeyaHme: * p<0,05 MO CPaBHEHWMIO CO 3HAUEHUAMM [J0 OMePaLMK U 3HAUYEHUAMM 3[OPOBOI KOHEYHOCTU.

Mpu npoBegeHUN MOPGOMETPMUECKOrO NCCNENOBAHUS CKENETHbIX MblwL 6eapa u
roneHn y nabopaTtopHbIX KPbIC MOC/e OnepaTUBHOrO BO3AENCTBUA YCTAaHOBMEHbI CTaTU-
CTUYECKN 3HAYUMbIE PA3NNUNA B KONNYECTBE KPOBEHOCHbIX COCYOB, NPUXOAALLMXCA Ha
O[HO MblLLIEYHOE BOMIOKHO (CM. Tabnuuy).

Tak, B CKeneTHbIX MblliLax 6efipa KONMYecTBO COCYA0B Ha 7-e CYTKU OKa3anocb CHU-
MEeHHbIM B CPaBHEHUWN C UHTAKTHOWM rpynnown B cpegHem Ha 54,78%, Ha 14-e — Ha 55,95%,
Ha 21-e — Ha 52,05%, Ha 28-e — Ha 59,18%, Ha 35-e — Ha 57,24%, Ha 42-e — Ha 51,94%, Ha
56-e — Ha 47,07% un Ha 70-e — Ha 46,00% (p=0,001 gna Bcex rpynn). A B MbllLEYHON TKaHN
rosieH” B BbllleyKa3aHHble BpeMeHHble TOUKK — B cpefHem Ha 48,24%, 50,12%, 53,52%,
55,16%, 48,99%, 48,37%, 44,86% 1 39,60% cooTBeTcTBeHHO (p=0,001 anda Bcex rpynn). o-
nyyeHHble Mopdonormyeckre gaHHble 4EMOHCTPUPYIOT, UTO B TeUeHWe NepBbiX 4 Hepenb
HabnogaeTcs NoCcTeneHHoe pa3BUTUE NPU3HAKOB MLLIEMUN CKENETHbIX MbILL 6eapa v ro-
JIEHV ONEPUPOBAHHOM KOHEYHOCTU. MNpn 3TOM HauMeHbLLee KOMYeCTBO KPOBEHOCHbIX
COCY[I0B, NPUXOAALLMXCA HA OLHO MbILIEYHOE BOJIOKHO, 3adUKCUPOBaAHO Ha 28-e CyTKu
3KCMepuMeHTa NpuY OTCYTCTBMM NPU3HAKOB BOCManuTeNnbHON peakumu. B ganbHerwem 3a
cyeT GYHKLUMOHANbHBIX 1 CTPYKTYPHbIX KOMINEHCAaTOPHbIX MeXaHM3MOB Habnoganach TeH-
OeHUMNA K He3HaYNTEeNbHOMY YBEIMYEHUIO YCa COCYAOB MUKPOLUPKYIATOPHOrO pycna
B MWeMU3NPOBaHHbIX Mblwlax. OgHako nccnegyemble nokasatenu Tak M He JOCTUIN
KOHTPOJbHbIX 3HaYeHN K 70-M CyTKaMm, YTO MOATBEPXAAsNIO HalMune XPOHNYECKOn apTe-
puanbHOl HeJOCTaTOYHOCTY 3afiHE KOHEYHOCTN Y 1abOpPaTOPHbBIX XUBOTHbIX.

B BbIBObI

1. Pa3paboTaHHbIN cnocob MoAenvpoBaHA, BKITIOUYALWMIA UCCeUeHne yyacTKa beapeH-
HOIl apTepun ANNHON He MeHee 12 MM Y )KMBOTHbIX CTapLue 6 MecsiLieB C nocneayowym
orpaHuyeHneM MX NMOABUKHOCTM, GOPMMPYET Pa3BUTUE XPOHNUECKOW apTepuanbHo
NLWIEMMN KOHEYHOCTM 1 NO3BONAET JOCTOBEPHO BOCNPOM3BECTM aHHYIO NAaTONOTIO B
3KCNepUMEHTE.

«Xupyprua BoctouHasa EBponax, 2024, Tom 13, N2 1 47

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




MNaToreHeTMyeckana MofaeNb XPOHMYECKON apTepranbHOn
HeAOCTaTOYHOCTN KpOBOCHa6>KeHI/IFI KOHEYHOCTU B SKCNeEPUMEHTE

2. Hannume naToreHeTMYECKNX HapYLUEHMI KPOBOOOPALLEHSA MbILLEYHON TKaHW Y Nabo-
PaTOPHbIX XKMBOTHbIX MNOATBEPXKAAETCA 3eKTpoduUsmnonornieckumm, mopdonormye-
CKMU 11 BUOXMMUYECKUMYN METOAAMMN UCCIIEAO0BAHNA.

3. DKCMepuMeHTaNlbHas Mofefb XapakTepusyetcAa HeobpaTUMOW CTPYKTYpHOWN nepe-
CTPOWKOW KanuiisapHOro pycna ¢ peayKumen KpoBEeHOCHbIX COCYAOB, OTCYTCTBMEM
BOCMaNeHus 1 oTeka, CTONKUM CHIXKEHEM MOPOra HOUMLIENTUBHOW peakuu C yMeHb-
LWeHMeM MIOWAAN N MHTEHCUBHOCTM OTMeYaTKa fanbl OnepupoBaHHOM KOHEYHOCTY.
YKa3saHHble NpU3HaKy coxpaHalTca go 70 CyTok HabnogeHus.

4. BoccTaHOBNeHVe ABUraTeNbHON akTUBHOCTM TaGOPATOPHBIX >KUBOTHBIX C apTepuralib-
HOI HeJOCTAaTOYHOCTbIO KOHEYHOCTEN OKa3blBAET NOMOXKUTENbHOE BNAHME Ha NOKa-
3aTenu 60neBoi YyBCTBUTENIBHOCTY.

5. Mcnonb3oBaHue HOBOro MeTofa MOAENUPOBaHYA NO3BOANT 060CHOBAHHO OLieHMBaTb
BO3MO>Hbl€ CMOCOObI KOPPEKLIMM JaHHOW NaTONOrMK C NPUMEHEHVEM PA3NINYHbIX Me-
OUUMHCKNX TEXHOMOT WA,
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Pesiome

Llensb. V3yunTtb BNnaHne nepdTopopraHNYecknx CoefuHEHUN Ha GyHKLMOHaNbHble Nno-
KasaTenu neyeHu n ypoBeHb NHTEPIeNKNHA-2, MHTeprienKnHa-6 1 GakTopa HeKpo3a ony-
xonuv anbda Npy CUCTEMHOM BOCNaNNTeSIbHOM OTBETE.

Marepwmanbl u meTofbl. JKCNEPVMMEHT NPOBEAEH Ha TPex rpynnax nabopaTopHbIX KPbIC-
camuoB nuHUKM Wistar: MHTakTHOW (nN=8), KOHTponbHOW (N=8) u onbITHON (N=10). KOHTPONb-
HOW 1 OMbITHOW rpynmnam MoAennpoBany CUCTEMHbIA BOCNANUTENbHbIV OTBET NyTeM BHY-
TpubplownHHoro BeegeHna 1,5x108 KOE/mn kynbtypbl Klebsiella pneumoniae. OnbiTHoWM
rpynne B naTepasibHyto XBOCTOBYIO BEHY BBOAWIN NeppTOpopraHnyeckue coeanHeHns n3
pacueTa 4 MJI/Kr Maccbl Tefa, KOHTPObHOM — 0,9%-Hbln NaCl B ToM e o6beme. MHTaKT-
Has rpynna He nofBepranacb BO3AeNCcTBUAM. 2KNBOTHbIX BbIBOAUIIM U3 SKCMEPUMEHTA Ha
14-e cyTKU NyTem AeKanuTaLun nog Nerkum 3¢prpHbiM Hapko3soM. MiccnenosaHbl nabopa-
TOpHbIe NoKa3saTesnn, UHTEPNEeNKUH-2, UHTEPNENKUH-6 1 pakTop HeKpo3a onyxonu anbda
B CbIBOPOTKE KPOBW.

Pe3synbraTbl. [py CicTEMHOM BOCMANMTENbHOM OTBETE B KOHTPOMNbHOW rpynne Habnoaa-
NOCb pa3BUTME LUTONUTUYECKOTO CMHAPOMA, Ha UTO YKa3sblBanu pocT obLero bunmpybu-
Ha 1 nakTaTaerngporeHasbl, a TakxKe CHXKEHMe NoKasaTenel TpaHCaMmnHa3 Kak MapKepoB
noBpexaeHna neyeHn. B onbITHOM rpynne faHHble NokKasaTenn HaxoAWnnch B npegenax
pedepeHCHbIX 3HaUeHUN HOPMbI. YPOBEHb MHTEPRENKNHA-2, UHTepelnknHa-6 n dakTopa
HeKpo3a onyxonu anbda NoBbILLaNCA NPy CUCTEMHOM BOCMaNUTENIbHOM OTBETE Kak B KOH-
TPONbHOMN, TaK U OMbITHOW rPyMnax No CPaBHEHWIO C MHTAKTHOW, He pas3finyancb Mexay

«Xupyprua BoctouHasa EBponax, 2024, Tom 13, N2 1 49

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




JKCnepuUMeHTanbHoe 060CHOBaHMEe NPUMEHEHUA
nep$TopOpraHNYeCcKNX COeaNHEHUIN NPU CUCTEMHOM BOCMaIMTENIbHOM OTBETE

rpynnamu. YCUneHHblii CUHTE3 BbILLEYNOMAHYTbIX LIUTOKMHOB 0BYCNOBEeH NPOHNKHOBE-
H/YEM B OpraHvi3M MUKPOOPraHW3MOB 1 NMOATBEPXKAAET Pa3BUTME CUCTEMHOIO BOCMaM-
TeNbHOro 0TBeTa, ogHako MMO-coefnHeHMs He OKa3bIBaIOT BAVUAHUA Ha KX NPOJYKLUIO.
3aknioueHue. MeppTopopraHnyeckne CoeanHeHNa UHIMOUPYIOT Pa3BUTHE LUTONUTMYE-
CKOTO CMHAPOMa, NPV STOM He OKasblBas BAVUSHUA HA MNPOAYKLMIO LUTOKUMHOB U He Mo-
[aBnAsA NpoLecchl pereHepaLuy NeyeHn Npu ee NOBPEXAEHNM, YTO OKa3blBaeT NONOXU-
TenbHbIN 3GPEKT Ha TeUeHne U MPOrHO3 NPY CUCTEMHOM BOCTANIUTENIbHOM OTBETE.
KnioueBble cnoBa: neyeHb, NepdTopopraHMyeckre CoeguHeHUs, UHTEPNENKNH-2, VH-
TepneknH-6, akTop HeKpo3a onNyxonu anbda, CUCTEMHbI BOCNANUTENbHbIN OTBET
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Abstract

Purpose. To study the effect of perfluoroorganic compounds on liver functional
parameters and the level of cytokines interleukin-2, interleukin-6 and tumor necrosis
factor-alpha during a systemic inflammatory response.

Materials and methods. The experiment was carried out on three groups of laboratory
male Wistar rats: intact (n=8), control (n=8) and experimental (n=10). The control and
experimentalgroupsweremodeledforasystemicinflammatoryresponsebyintraperitoneal
injection of 1,5x108 CFU of Klebsiella pneumoniae culture. The experimental group was
injected with perfluoroorganic compounds (4 ml/kg) into the lateral tail vein of a rate,
the control group was injected with 0,9% NaCl in the same volume. The intact group was
not exposed to any influences. The animals were removed from the experiment on the
14t day by decapitation under light ether anesthesia. The results of laboratory parameters
and cytokines interleukin-2, interleukin-6 and tumor necrosis factor-alpha in blood serum
were studied.
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Results. With a systemic inflammatory response in the control group the development of
cytolytic syndrome was observed, as indicated by an increase in total bilirubin and lactate
dehydrogenase, as well as a decrease of transaminases as markers of liver damage. In the
experimental group these indicators were within the reference normal values. The level of
interleukin-2, interleukin-6 and tumor necrosis factor-alpha increased during the systemic
inflammatory response in control and experimental groups compared with intact group,
without differing between groups. The enhanced synthesis of the above-mentioned
cytokines was due to the penetration of microorganisms into the body and confirmed
the development of a systemic inflammatory response, however, perfluoroorganic
compounds didn't affect their production.

Conclusion. Perfluoroorganic compounds inhibit the development of cytolytic syndrome
without affecting the production of cytokines and suppressing processes of liver
regeneration when damaged, which has a positive effect on the course and prognosis of
the systemic inflammatory response.

Keywords: liver, perfluoroorganic compounds, interleukin-2, interleukin-6, tumor necrosis
factor-alpha, systemic inflammatory response

W BBEOEHWE

KnioueByio ponb B pa3BUTAM CUCTEMHOTO BOCNaneHnsa nio6on STMONOTMN UrpatoT UH-
TepnenknHbl (U1) — nHAYKTOPbI 1 perynatopbl UMMYHHOrO oTBeTa. BHe BocnanvTtenbHoOM
peakumMm 1 UMMYHHOIO OTBETa LIUTOKMHbI B KPOBW COfep»KaTCA B Upe3BblYaliHO ManiomM
KonnuyecTse. YCUNEHHbIN CUHTE3 LIUTOKMHOB HauMHAEeTCA B OTBET Ha NMPOHUKHOBEHME B
OpraHn3M MMKPOOPraHM3MOB UK NOBpPeXAeHUe TKaHen [1].

Mo psAgy ogHWX NMTepaTypPHbIX MCTOYHMKOB, runepnpoaykuma daktopa HeKpo3a ony-
xonu (DHO) n UJ1-6 Bbi3biBaeT NOBpPEXAEHWE NEYEHN 1 CONPOBOXAAET TAXKENOE TeUeHne
umppo3a nevenu [2]. C gpyror CTOPOHbI, OHWN Yy4acTBYIOT B penapaTuBHbIX NpoLeccax
neyeHn. MHMUMMpoBaHWe pereHepauny NeyYeHn Takxe oOYC/IOBIEHO COCTOAHUEM UM-
MYHHOU CUCTeMbl, BbIpaboTKOM 1 BbicBOHOXAeHeM UNTOKNHOB. Cpeamn Hux OHO, TpaHc-
KPUNUMOHHbIN perynaTtopHbin 6enok NF-kB n WJ1-6 ABnAOTCA BaXKHbIMU MeauaTopamu,
KOTOpble NPMBOAAT K aKTMBaLMu curHanbHoro 6enka STAT3 B renatouutax. ®HO cuumta-
eTCcA OfHVIM M3 BaXKHbIX MapKepOB MOBPEXAEHUA MapeHXMbl NMeYeHn 1 HapAaay C Apy-
VMU LMTOKMHAMM UMEET KaK AMarHoCTMYeckoe, Tak U NpPorHocTnyeckoe 3HavyeHue. lNo-
cne pesekuun neveHn ®HO ceAasbiBaeTcsa ¢ peuentopom OHO-1 Ha HeNapeHXMMaTO3HbIX
KneTKax neyeHu, 1 B NepByto ouepelb Ha KneTkax Kyndepa. 3To npuBoanT K akTuBaLmu
BHYTPMKNETOYHOr0 CUrHanbHOro Nyt n npogykunn Ui1-6 [3]. 3ToT UMTOKNH AencTBYyeT Ha
renatouuTbl yepes peuenTtop WUI-6, akTnBMpyaA B OTBET CUrHaNbHbIN Npeobpa3osaTesib 1
akTmeaTop STAT3, a TakXKe BHEKNeToUHble CUrHanbHble KnHasbl 11 2 (ERK 1 1 2 nyTen) [4].
MHorouncneHHble NccnefoBaHUA AoKas3anu, YTo MMEHHO 3TOT MyTb CBA3aH C Hayanom
pereHepauun neyeHy, HECMOTPA Ha CyllecTBOBaHKe oKonio 20 mapannenibHbIX TpaHC-
KPUNTOMHO-MOJEKYNIAPHBIX MEXaHW3MOB pereHepauun. [JonosHUTENbHOE KONMYeCTBO
aHTuTen npotus ®HO nocne renataskToMmm HrMOMpyeT Nnpoaykuuio UJ1-6 n pennunkauuio
[HK B Mogenu Ha Kpbicax [5]. Y Mblwen, nHrmbrpoBaHHbIx no U1-6, npoucxoant 3agepx-
Ka pereHepauun neyenu [6]. MNpu 3Tom nponndepauma renaToLMUTOB 1 SKCNPECCUs FeHOB
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SKcneprmMeHTanbHoe 060CHOBaHMe NPYMEHeHNA
nep¢$TopopraHNYecKnx CoOeAMHEHNI NPU CMCTEMHOM BOCNaNTENIbHOM OTBETE

MOTyT ObITb CKOPPEKTUPOBaHbI B 3TOM MOAENV C NOMOLLbIO OAHON NpefonepaLoHHON
UHbEKL NN,

Ocobyto ponb B MHMLMALMN LATOKMHA3HOIO Kackafa UrpaeT BPOXAeHHbI MMMYHU-
TeT. Tak, nunononucaxapug, (JINC), C3a n C5a, Bce KOMMNOHEHTbI BPOXAEHHOIO MMMYHUTe-
Ta, CBA3bIBAKOTCA C UX COOTBETCTBYIOLUMIN peLienTopamm Ha KneTkax Kyndepa, Bbi3biBas
pereHepauuio neveHun [7]. [lokaszaHo, 4TO Y KpbIC C orpaHuveHHon npogykuwnen JITNC pe-
reHepauua neueHu 3agepkusaetca. J. Campbell n coasT. nccnegosanu nmmyHoonocpe-
[OBaHHble CUrHanbHble NYTU, y4acTBYIOLME B UHULMALIW pereHepaLMm neveHu, 1 onpe-
aenunu, uto y mblwwei ¢ gedektom Myd88 nocne pesekumm neyeHn yposHu mPHK, UJ1-6 n
®HO cHM3UNMCb, OfHAKO 3TO He MOBAMANO Ha 3agepPXxKy pennukauum JHK [8]. Mpu sTom
aBToOpbI NpuLLK K BbiBoAy, uTto peuentop JIMNC, CD14, Tonn-nogobHbili peuenTtop 2 He
UrpatoT CyLeCTBEHHOW POnN B perynaumm npoayKumny LMTOKMHOB nnn pennukaumum JHK,
ofHako Myd88-3aBucrmble nyTn yyacTteytoT B npogaykuumn ®HO n UN-6 [9]. YTto KacaeTca
pOSIM KOMMJIEMEHTa B MHULMALMN pereHepauny neveHun molwen ¢ gedbuumtom Komne-
meHTa C3a 1 C5a, TO BbIABNIEHbI CylllecTBEHHble AedeKTbl pereHepauny nocne pesexkumm
neyeHn [10]. Mpw 3ToM HabAOgaNN CHUXKEHME aKTUBaLMW LLUTOKMHOBOIO MYTU, CHUMXEHUE
yposHeit OHO n WUJ1-6, a TakKe yMeHblUeHMe aKTUBHOCTU TPAaHCKPUMNLMOHHOTrO daKTopa
NF-B n STAT3. OTmeueHo, uto WUJ1-6 BbINONHAET MHOXKECTBO GYHKLUIN BO BpeMsA pereHe-
pauun neyeHu, B TOM YncCiie yyacTByeT B peakuuu ocTpor dasbl, renatonpotekuymmn u
muToreHHow ctumynaumm [11-13]. CornacHo nccnegosanuto Okamura n coasr., WJ1-2, Ha-
ob6oporT, 6nokmpyeT nponudepaLnio neveHu, B TO BPEMA Kak €ro aHTarOHUCTbI LIMKNOCMO-
puH A 1 FK506 noBbiwaT MATOTUYECKME MOKa3aTeNn pereHepupytolwein neveHmn, XoTa
MeXaHM3M JaHHOrO NpoLiecca O KOHLa He n3yyeH [14].

MN3yueHme untoknHos WUJ-2, -6 n ®HO-a no3sonsaeT onpepenntb BO3MOKHOCTb
NeKapCcTBEHHbIX CPeACTB, Takmx Kak nepdTtopopraHuyeckre (MPO) coepnHeHns, nonu-
BMHWINUPPONVAOH 1 Apyrue, ynpasnatb nponudepaunen KNetok neyeHn Kak ogHUM
13 MeXaHV3MOB pereHepaunn. B cBA3MN C MHTEHCVMBHBIM Pa3BUTVEM NCCIIeJOBaHNUIA Nep-
bTOpyrneponos B 61MoNorun 1 MeuLmMHe NoABUIACb BO3MOXHOCTb UX NPUMEHEHUA NP
cencuce, 4to Morno 6bl H6bITb MoNe3HbIM B 3TOM cnydae [15]. U3BecTHO, uto yactb NOO-
coefvHeHWI MOrNoLaeTcAa CUCTEMON MOHOHYKIIeapHbIX $parounToB cefle3eHKN, NeyeHwu,
KOCTHOTO MO3ra 1 MOCTENEeHHO BbIBOAUTCA MUTPUPYIOLLMMU Makpodaramm no KpOBOTOKY
B nerkve, nepdTopaH N3MeHAET AeTOKCULMPYOLLYI0 GYHKLMNIO NeYeH, MOXET NCMONb30-
BaTbCA AnA ocnabneHms ypeamepHON MHTEHCMBHOCTA UMMYHHOro oteeTa [16]. OgHako
nccneaoBaHuUin, NOCBALLEHHbIX M3YYEHWI0 ero BO3MOXHOCT MOZYNMPOBaTb aMMIUTyay
peakuuii CUCTEMHOTO BOCManuTelbHOro OTBETa, MPOBefleHo HeJocTaTouHo. bonee Toro,
OTCYTCTBYIOT UeTKune faHHble o BnuAHun MPO-coegmHeHUn Ha GyHKLMOHaNbHble NoKa3a-
TeNy NeYeHn 1 YpoBeHb LIUTOKMHEMMWM, MO3TOMY NCCIefOBaHNA B laHHOM HamnpasieHnn
NpeacTaBnATCA akTyabHbIMU.

B LEJTb NCCNEOQOBAHKA
MN3yuntb BnmaHme NMNPO-coefmHeHUN Ha PyHKLMOHaNbHbIE NMOKa3aTeny NeYeHn 1 ypo-
BeHb UnToKUHOB UJ1-2, J1-6 1 ®HO-a npu cncteMHOM BOCMannTENbHOM OTBETE.

B MATEPWAJIbl N METObI
Hamn npoBeaeHo MHTEPBEHLMOHHOE, CPaBHUTENbHOE MCCiefoBaHne Ha 26 nabopa-
TOPHBbIX Kpblcax-camuax nHum Wistar Ha 6a3e HayuHoO-1ccnefoBaTenbcKoil naboparopum
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yupexgeHus obpasoBaHua «Brutebcknii rocyfapcTBeHHbIi opfeHa [pyx6bl Haponos
MeLMLNHCKUIA yHUBEpCUTeT». B paboTe cobniogeHbl TpeboBaHNA ryMaHHOro obpatleHus
C 3KCMepUMEHTaNbHbIMM XXMBOTHbIMY, COAepXalumecsa B METOAMYECKUX YKazaHuax «[1o-
NOXeHVe 0 NopsaaKe UCNoNb30BaHWA NabopaTOPHbIX KUBOTHbIX B HayUYHO-UCCNeaoBa-
TeNbCKUX paboTax 1 negarormuyeckom npouecce yupexkaeHusa obpasoBaHua «Brutebckuin
rocyfjapCTBEHHbI MELULNHCKUIA YHUBEPCUTET» U Mepax No peanusaumn TpeboaHUN
6uomeanuUmnHCKon aTnkm» 2010 r. (npoTtokon N2 7 ot 02.02.2023). NMocTaHOBKa 3Kcnepu-
MEHTaNbHOro MNCCNefoBaHNA C UCMONb30BaHNEM N1aOOPATOPHDLIX XUBOTHbBIX COOTBET-
cTBOBasa pekomeHgaumam KonseHumm CoeeTa EBponbl Mo oxpaHe NO3BOHOUYHbIX XUBOT-
HbIX, MICNOMb3yeMbIX B SKCMEePUMEHTaNbHbIX M APYTX HayuHbIX LensAx. 3a AeHb [0 NpoBe-
JeHNA SKCnepuMeHTa METOAOM ClyYaiHOro pacrnpeaeneHus nabopaTopHble XKUBOTHbIE
6bIY pas3geneHbl Ha 3 rpynnbl: MHTaKTHYO (N=8), KOHTPONbHYIO (N=8) 1 onbITHYt0 (N=10).
KOHTpOnbHOM M OMbITHOM rpynnam WMHULUUPOBAAN CUCTEMHBIN BOCNaNUTENIbHON OT-
BEeT NyTeM BHYTpUOpIoLWMHHOro BBefeHuA 0,5 mn B3Becu CyTouHom Kynbtypbl Klebsiella
pneumoniae, npeaBapuTeNbHO NPUroTOBAEHHON Ha 6ynboHe Mionnepa — XMHTOH NnoT-
HocTbio 0,5 onTuyeckon egnHnubl Mak®apnaHga, uto cootBeTcTBoBano 1,5x108 KOE/mn.
WHTaKTHYI0 rpynny cCoOCTaBUAN KpbICbl, He NofBepraBLUnecs KakuM-nmbo Bo3aencTBUAM.
Kputepriem mMopennpoBaHUsA CUCTEMHOrO BOCMANMUTENbHOIO OTBETa CIY»KUJ1 YPOBEHb
npokanbuutoHnHa 0,5-2 Hr/mn (BRAHMS PCT, ®paHumsa). OnbITHOW rpynne BBOAWAU
MN®O-coepnHeHnA n3 pacyeta 4 MAI/KI Maccbl Tena B naTepasibHyl0 XBOCTOBYIO BEHY.
KoHTponbHol rpynne seoaunu 0,9%-Hoit NaCl B Tom e obbeme, UTo U NeKapCTBEHHOE
cpefcTBo. B KauecTBe npenapata MCNonib3oBann okcudrem (AMynbcn MeguLUHCKUE,
Poccuiickaa Q®epepauns), He cofepawmini ObICTPOBLIBOAAWMNNCA NepdTOpaAeKanuH,
cpenHuin pasmep yactuy 6,7 HM. ExxelHeBHO B TeueHue 14 gHeli npoBoaunu Habnope-
HUWe 3a KpblcaMu, OLeHUBas obLlee COCTOAHUE KMBOTHbIX, X aKTUBHOCTb, MOBEAEHNE,
NUTbe N KopMieHue. BolBeieHne 13 3KCnepruMeHTa NPOU3BOANAN NoA NErkum 3GpupHbIM
HapKo30M MyTem fAekanuTauuu. MNocne gekanuTauum Npou3BoaunK 3abop Kposu AnA
nocnegytouero 6MOXUMNYECKOr0 NCCNefoBaHMA NoKasaTenen rkKo3bl, obLero 6enka,
anbbymuHa, acnaptatammHoTpaHchepasbl (AcAT), anaHMHaMuHoTpaHchepasbl (AnAT),
obuero 6unupy6rnHa, amunasbl, MOYEBOI KMUCIOTbI, NakTataerngporeHasbl (J146), moue-
BUHbI, KpeaTMHMHA, Kanbuma, ¢ocdopa, MarHus, NPoKabLMTOHMHA, a TakKe UCCeno-
BaHVA NpoBocnanuTesbHbix nHTepnenkuHos OHO-a, U1-6 n npoTMBoBOCnanmTenbHOro
WJ1-2 nocpepacTBom MMyHopepmeHTHOro aHanu3sa (Habopbl gna MDA, Bektop-becT, Poc-
cuiickasa Oepepaumsa).

MNMonyyeHHble faHHble 0bpabaTbiBanM C MCNONb30BaHMEM MporpamMmbl Statistica 10
(nuueH3na N2 STAQ999K347156W, StatSoft Inc., CLUA). laHHble 6binv NpoBepeHbl Ha HOP-
MasibHOCTb, pacrnpefenieHie MaTepuana XxapakTepu3oBanocb No 3akoHy laycca Kak He-
HopManbHoe. B cBA3N ¢ HEHOPMaNbHOCTbIO pacnpeaeneHna Ans NPOBEPKM PaBEHCTBA
MefraH Bcex BbIbopoK nUcnonb3oBanu Kputepun Kpackena — Yonnuca n MaHHa — YuTtHu
C NpeacTaBneHMeM MoJsTyYeHHbIX pe3ynbTaToB B BUAE MeAuaHbl, 25-ro n 75-ro kBaptunen.
[na KonnuyecTBeHHOro onpeAeneHna CUbl CBA3M MEXAY ABYMA rpynmnamu paccunTbiBanm
OTHOLLUEHWe LWaHCOoB. Pe3ynbTaThl NPYHMMAaNK 3a CTaTUCTUYECKN 3HauMMble npu p<0,05.

B PE3YJIbTATbI N OBCYXXOEHUE
Bce nabopaTopHbie XMBOTHbIE Ha 14-e CYTKM BbIKUNW, MPUYEM B Fpyrine, NonyyasLuel
N®O-coefnHEHNA, KUBOTHbIE GblN 60IEe aKTUBHDBI MO CPABHEHWMIO C KOHTPOSIbHOM.
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Ta6bnuua 1
CpaBHeHUe nabopaTopHbIX NOKa3aTeneli CbIBOPOTKN KPOBM 1abopaTopHbIX XKNBOTHbIX, Me; LQ-UQ
Table 1
Comparison of laboratory parameters of blood serum of laboratory animals, Me; LQ-UQ
MNokasarenb WHTaKTHaA rpynna KoHTponbHasa rpynna | OnbiTHaA rpynna PN
nioko3a p,.=0,08
! 6,8;6,43-7,28 6,95; 6,65-7,18 7,11;6,83-7,58 p,.=0,45
MMONb/N o
p,,=0.37
o p,,=0,69
ro/?”"”" 6enok, | 75 4.7473-77,63 81,6; 74,3-88,93 83,1;79,28-86,03 p,.=03
p,=0,73
pmkzo’z
AnbbymuHbl, r/n | 37,45; 35,7-38,18 40,6; 37,6-43,25 40,85; 35,63-42,68 p,,=0.14
pKozo’g
p,.<0,0001
AnAT, U/L 38,1;29,53-97,7 23,8; 20,83-26,68 20,2; 11,8-22,88 p,,=0,01
pK°=O,1 1
pMK:O,49
AcAT, U/L 113,95; 108,75-117 100,9; 89,2-115,98 75,8;59,93-96,78 p,,=0,036
pKO:O,24
Bunnpy6urH o6- p,,=002
. 13,35;12,75-13,98 16,7;15,63-17,13 14,5;13,33-15,3 p, =0,373
LWNIA, MKMONb/N o
p,=0,373
p,=0,114
Amwunasa, U/L 634,5;523,25-803,75 | 435;317,75-568,25 584;524-713 p,,=0,73
pKO:OJ 9
MoueBas pMK=0,2
Kucnorta, 286,2; 256,05-292,2 316,3;305,75-322,35 299,75;280,9-312,55 |p, =04
MKMOJb/N p,,=0,23
p,=0,04
NAar, ME 3352; 2225-4766 6090; 5081-7125 5512;4178-7270 p,,=0,23
p,,=0.86
MoueBuHa P, =089
! 2,85;2,53-3,16 2,91;2,73-3,2 4,14; 3,59-4,67 p, =0,036
MMOsb/n o
p,,=0.078
KpeatnHuH p,=0,029
! 75,15;69,03-83,65 55,8; 53-59,95 92,05; 88,3-95,8 p, =0,024
MKMOSb/N o
p,=054
p,.=0,028
Ca, mmonb/n 1,36; 1,28-1,57 1,09;1,03-1,12 1,19;1,08-1,21 p,,=0,003
p,=0.19
p, =011
P, Mmonb/n 0,88;0,79-0,98 0,75;0,71-0,77 0,77;0,73-0,79 p,,=0,14
p,=054
P02
Mg, monb/n 286,2; 256,05-292,2 316,3; 305,75-322,35 299,75;280,9-312,55 |p, =04
p,,=0.23
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[na noaTBepaeHNsa 6akTepranbHOW UHGEKUUN 1 Pa3BUTUA CUCTEMHOMO BOCMaNu-
TeSIbHOro OTBeTa NPOBOAUAN NONYKONMYECTBEHHbIA aHann3 YpPOBHA NPOKanbLUTOHNHA
B CbIBOPOTKE KPOBW. B KOHTPOABbHOM 1 OMbITHOM rpynnax oH coctaBun 0,5-2 Hr/mMn u He
pasnuyancsa, p>0,05.

B 1abn. 1 npencTaBneHbl pe3ynbTaTbl YPOBHEN MoKO3bl, obuiero 6enka, anbbymuHa,
AcAT, AnAT, obuiero 6unmpy6uHa, ammnasbl, MoyeBow KucnoTbl, JIAT, MoyeBUHbI, KpeaTu-
HWHa, Kanbuus, dochopa, MarHus, NPoKanbLMTOHMHA B CbIBOPOTKE KPOBM JTabopaTOpPHbIX
KMBOTHDbIX.

Mpu cncteMHOM BoCcnanuTeslbHOM OTBETE B KOHTPOJIbHOW rpyrnne Habnoganoch pas-
BUTME LUTONUTNYECKOTrO CMHAPOMA, O YeM CBUAETENbCTBOBANO AOCTOBEPHOE MOBbILIe-
Hue ypoBHel obulero 6unupybuHa B 1,3 pasa (16,7; 15,63-17,13 mkmonb/n, p<0,05) un
J1Ar B 1,8 pasa (6090; 5081-7125 ME, p<0,05) no cpaBHEHWUIO C UHTAKTHOM FPYMMou, He
nogseprasLLeica BO3aencTenam (o6wun 6unupybun 13,35; 12,75-13,98 mcmonb/n n 14T
3352; 2225-4766 ME cooTBeTcTBEHHO). MeaunaHbl yposHen JIAT (5512; 4178-7270 ME) n
obuiero 6unupy6uHa (14,5; 13,33-15,3 MKMONb/N) CHUXaNWCb B OMNbITHOW rpymnne no cpas-
HEHMIO C KOHTPOJIbHOW, OAHAKO AOCTOBEPHbIX PAa3NNYNA MeXXAy rpynnammn He BbIABNEHO
(p>0,05). Mpwn cpaBHEHNW AaHHbIX NOKa3aTeNlen MeXXay WHTAKTHOM 1 OMbITHOW rpynnamm
CTaTUCTUYECKM 3HAUMMBbIX PA3NINYMI MEXAY NOKa3aTeNAaMy TaKkKe NoslyyeHo He Obino, uTo
B CBOIO ouepeab CBMAETENbCTBOBANO 06 OTCYTCTBMM POCTa BbILLEYNOMAHYTbIX NOKa3a-
Tenen npu npumeHeHnn NOO-coeaUHEHNIA U O NONOKUTENBHOM BAUAHWUW NOCNeAHEro
Ha GYHKLMOHanbHble NoKasaTtesn NeveHn Npu pasBUTUN CUCTEMHONO BOCNanUTeNIbHOro
oTBeTa.

Mpw pa3BUTUM CUCTEMHOrO BOCMANMTENbHOMO OTBETa B KOHTPOJBHOW rpynne Habnio-
[anocb [OCTOBEPHOE CHMXKEHWNe NMoKasaTenen TpaHcammHas AcAT n AnAT Kak mapkepoB
nospexaeHuna nedyenn s 1,1(100,9;89,2-115,98 U/L) n 1,6 pa3za (23,8; 20,83-26,68 U/L), uto
MOTJ10 CBMAETENIbCTBOBATL O Pa3BUTKIM OYaroB HeKpPo3a renatoyuTos (p<0,05). Moka3sare-
NN TPaAHCaMMHa3 ObIN CTAaTUCTUYECKN 3HAUYMMO HUXKE 1 cocTaBunm 75,8; 59,93-96,78 U/L
ana AcAT n 20,2; 11,8-22,88 U/L ana AnAT B onbITHOW rpynne, rae Takxe MOAennpoBanu
CUCTEMHbI BOCNANUTENbHbIN OTBET, MO CPAaBHEHMIO C FPYMNMNOMN NPakTUYECKNX 30POBbIX
KPbIC, OAHAKO 3HAUMMBbIX Pa3INUNIA MeXIY OMbITHON 1 KOHTPOJbHOM rpynnamu He 6bino.
Bonee Toro, nokasarenu TpaHcaMMHa3 BCeX UCCefyeMbIX rpynn Kpbic Obinn B npegenax
pedepeHCHbIX 3HaYeHNI HOPMbI, UTO MOATBEP)KAAET OTCYTCTBUE HEraTUBHOMO BAUAHUA
MN®O-coeanHeHW Ha GYHKLMIO MeYeHM.

B 1abn. 2 npeactaBneHbl pesynbTaThl ypoBHeN nposocnanutenbHbix A1-6, DHO-a u
npoTtusosocnanutenbHoro UJI-2.

Ta6bnuua 2

CpaBHeHue YpOBHA MHTEPNENKNHOB B CbiIBOpOTKe Kposu, Me; LQ-UQ

Table 2

Comparison of serum levels of interleukins, Me; LQ-UQ
MNokasarenb MhiSkiEes KoHTponbHasa rpynna | OnbiTHaA rpynna

rpynna P 24 Py Pipacrena - yonnuea

WN-6, nr/mn 7;4,75-8 8;6-10 8;5-20 p_<0,05
WN-2, nr/mn 3;1,75-5 4,4-4 4;,1-10 pom<0,05
®HO-a, nr/Mn 3;2-20 7:2,5-17 5,3-15 P>0.05
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Boxplot by Group Boxplot by Group
Variable: IL-6 Variable: IL-2
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Puc. 1. Pesynbratbl ypoBHen W1-6 n UJ1-2 B cbiBopoTKe KpoBu, nr/mn
MpuMeyaHua: 1 — UHTaKTHaA rpynna, 2 — KOHTPOJbHaA, 3 — OMbITHaA.
Fig. 1. Results of IL-6 and IL-2 levels in blood serum, pg/ml

Notes: 1 - intact group, 2 - control group, 3 - experimental group.

YposeHb WJ1-2, U1-6 6b11 [OCTOBEPHO BbilLe NPY CUCTEMHOM BOCMANIUTENIbHOM OTBETE
B 1,1 1 1,3 pa3za Kak B KOHTPOJIbHOW, TaK 1 OMNbITHON rpynmnax no CPpaBHEHWUIO C MHTAKTHOW
(p<0,05), ogHako mexpay coboll ypoBHY He pasnuyanuce (p>0,05) (puc. 1).

B KoHTponbHol rpynne yposeHb ®HO-a Bbipoc B 2,3 pa3a (p<0,05), B onbITHOW —
B 1,6 pa3a (p<0,05) No cpaBHEHMIO C MHTAKTHOW, He pa3niMyanach Mexay rpynnamu (puc. 2).

YCWNEHHbBI CMHTE3 BbILEYNOMSIHYTbIX LIUTOKMHOB O6YCIOBNIEH MPOHUKHOBEHWEM B
OpraHu3M MMKPOOPraHU3MOB, B OMUCAHHOM CJiyyae BHYTPUOPIOWNHHbBIM BBELEHVEM

Boxplot by Group
Variable: TNF-a
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Puc. 2. Pesynbratbl ypoBHA ®HO-a B cbiBOpOTKE KpOoBW, Nr/mn
MpuMeyaHuna: 1 — MHTaKTHaA rpynna, 2 — KOHTPOsbHaA, 3 — OMbITHaA.

Fig. 2. Results of TNF-a level in blood serum, pg/ml

Notes: 1 - intact group, 2 - control group, 3 - experimental group.
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KynbTypbl K. pneumoniae, 4to noaTBep»aaeT B CBO oUvepefib Pa3BUTNE CUCTEMHOIO BOC-
nanuTenbHOro oTeeTa. B To ke Bpems, HecmoTpsA Ha To uTto UJ1-2, UJT-2 n OHO-a asnstoTcA
KntoueBbIMM MeamaTopamu BocnaneHus, NOO-coeanHeHNA He OKa3biBalOT BAUAHUA Ha
nx npogykuuio. Yuntbieasa ToT dpakT, uto OHO, U1-6 n UJT-2 yyacTsyloT B penapaTuBHbIX
npotueccax neyeHu, otcytcTeue BnvAHuA NOO-coeanHeHNA Ha NPOAYKUNMIO LIMTOKMHOB
He MHrMbUpyeT NpoLecchbl pereHepaLy NeyeHr Npy pasBUTUN LATONUTUYECKOTO CUH-
IpOMa, O YeM CBMAETENbCTBOBANO NoBbiweHne JIAT 1 obuiero 6unupybrHa 1 CHUXeHne
TpaHCaMIrHas3, UTo B CBOIO ouepeb NpefcTaBnaeT HayYHO-NPaKTUUYECKUA MHTepec AN Nx
NCMOJb30BaHNA B MPaKTUYECKOW MeuLHe.

K orpaHuuyeHvAM npoBefeHHOro HaMn UCCeloBaHWA crieflyeT OTHECT! HeOOoNbLLION
06beMm BbIOOPKY XKUBOTHbIX, @ TakXe MoJeNIMpoBaHe CUCTEMHOTO BOCMNANIUTENbHOMO OT-
BETa, a He cencuca c CMHAPOMOM MOANOPraHHON HEAOCTAaTOYHOCTU, UTO MOATBEPXKAANOCh
OTCYTCTBUEM JIeTaNIbHbIX CXOO0B MPY NOCTaHOBKE IKCNepuMeHTa. B cBA3M ¢ 3TUM ocTaeT-
CA He ACHbIM, 6yaeT nu oTnnMyHbIM 3ddeKT oT npumeHeHus MNPO-coeanHeHnn npy 6onee
BblpaXXeHHOW aMnInTyfe peakuuili CUCTEMHOro BOCMANMTENbHOMO OTBETa, UTo Tpebyer
NPOJONIKEHNA HAyYHOrO UCCNeAoBaHUA B JaHHOM HanpaBneHuun.

B 3AKJ/TIOYEHWE

rKDO-COGAI/IHEHVIﬂ OKa3bIBaloT NOJIOKUTENIbHOE BINAHNE Ha (I)yHKU,I/IOHaTIbHyIO aAKTuNB-
HOCTb nevyeHn N No3BONIAIKOT VIHI'VI6VIpOBaTb pas3suTne UNTONNTNYEeCKOro CMHApPoOoma, npu
3TOM He BIAA Ha NpoAYyKUno LUTOKUMHOB 1 HE NOoAaBAA NpouecChbl pereHepaynn neye-
HU Npun ee noBpeXaeHMn, YTo OKa3biBaeT NOJSIOXKNTENbHbIN 3¢¢EKT Ha Te4yeHne N nNporHo3
npn CNCTEMHOM BOCMaINTESIbHOM OTBETE.
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Pesiome

BBepeHmne. HecMOTpsi Ha MOCTOSHHOE PA3BUTNE XUPYPTUUYECKON TEXHUKN, HE ObIIO A0-
CTUTHYTO COrflacus OTHOCUTESIbHO MAEaNIbHOTO XMPYPrMyeckoro Metofa fieueHus 6ones-
HW NUIOHNZANIbHOIO CUHYCA.

Lenb. CpaBHUTENbHOE UCCefoBaHme 3GGEKTMBHOCT COBMECTHOIO NMPUMEHEHNA KO-
NareHoBOW ryOKM C AOKCMLUKIIMHOM U KOXHOW MAACTUKKU NMPU XUPYPrYECKOM fedeHnn
NUAOHUAANBbHOIO CUHYCA.

Matepuanbi u metoapbl. MaTepuanbl UCCIeAOBaHUS COCTaBUIM pe3ynbTaTbl 06CiefoBa-
HMA 1 neyeHua 105 naumeHTOB B Bo3pacTe oT 16 A0 72 neT C AUAarHo30oM «MUIoHUAasb-
HbIi CUHYC» B TeyeHne 2019-2022 rr. PeTpocneKTUBHO 6bin NPOBEAEH aHaNU3 NCTOPUM
60ne3HN 1 ambynaTopHbIX KapT 54 NauMeHToB (KOHTPOJbHaA rpynmna), nepeHeclunx one-
pauuio TpagMuUMoHHbIMK MeTogamu. Onepauunm B KOHTPOSIbHOM rpynne B OCHOBHOM Mpo-
BOAWNMCH Mo 4 meTogmnkam: y 30 NaLMeHTOB paHa OCTaBanacb OTKPbITOW NOCne yaaneHns
NMUNOHNZANBbHOTO CMHYCa; Y 8 MaUMeHTOB paHa Oblnla NOIHOCTbIO 3aKpbITa; 9 NauueHTam
npoBeaeHa Z-obpa3Has NiacTnKa KoXu; y 7 NaumneHToB onepauus 6bina 3aBeplueHa no-
Ny3aKpbITbIM METOAOM. B OCHOBHOW rpynne Obinn n3yyeHbl fAaHHble 51 nauveHTa, nepe-
HecLlero onepauuio No HOBO METOAMKE C BBEAEHUEM KOJISIareHOBOW FyOKM ¢ JOKCMLU-
KIMHOM B MOJIOCTb PaHbl BO BPeMsi MAACTUKK No Jlumbepry.

Pesynbratbl. Cpean 54 4yenoBeK B KOHTPONbHOW rpynne y 6 nauneHTos (11,1%) oTmeya-
J10Cb OCJ/TIOXHEHMe 13-3a ONepaLnoHHOM paHbl. YacToTa BO3SHMKHOBEHWA OCIOMHEHNI MO
BMAam onepauuin: 37,5% nocne NOAHOMO 3aKpbITMA PaHbl (PaCcXoXKaeHre KpaeB paHbl y 2
MaLUMeHTOB U HEKPO3 KOXM Y 1 YesioBeKa); Npu OTKPbITON paHe — 3,3%; npy Z-06pa3Hoi
nnactuke — 11,1%; npu nony3sakpbitom metoge — 14,3%. B ocHOBHON rpynne naacTika
KOW BbIMOJNHANACh MeTogoM Jlumbepra nocsie BBEAEHWSA B PaHy KOJINIareHOBOMN ry6Ku ¢
JOKCULMKIIVHOM. Y 6 NaumneHTOB He Gbl10 CUIIbHOI 60N B TeUeHe AHA NoCse onepauuu.
45 yenoBek (89%) coobWWIM 0 BO3HMKHOBEHMM 60NN NPU HaJaBVMBaHUM Ha 0bnacTb
paHbl, @ 5 U3 HUX — TONBbKO NpY NOMbITKe cecTb. B cBA3M C yracaHmem BoCNanuTenbHOro
npouecca Ha 5-i geHb nocne onepayuun y nauMeHToB OCHOBHOW Fpynmnbl HAbnoaanocb
paccacbiBaHMe o4aroB MHGUALTPALWN.

3aknoueHue. /icnonb3oBaHre MeTofa NNacTMky No JIMMOepry ¢ npUMeHeHUem ryoku,
NPONUTAHHON AOKCULNKANHOM, 0Ka3anocb 3¢ $eKTNBHbIM METOLOM MO CPaBHEHUIO C Tpa-
ONUNOHHBIMU METOAAMN JIeYEHNS.
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Abstract

Introduction. Despite the constant development of surgical techniques, there was no
agreement on the ideal surgical method for the treatment of pilonidal sinus disease.
Purpose. Comparative study of the effectiveness of the combined use of collagen sponge
with doxycycline and skin grafting in the surgical treatment of pilonidal sinus.

Materials and methods. The study material consisted of the results of examination and
treatment of 105 patients aged 16 to 72 years with a diagnosis of pilonidal sinus during
2019-2022. A retrospective analysis of the medical history and outpatient records of 54
patients (control group) who underwent surgery using traditional methods was carried
out. Operations in the control group were mainly carried out according to 4 methods: in
30 patients, the wound remained open after removal of the pilonidal sinus; in 8 patients,
the wound was completely closed; in 9 patients, Z-shaped skin grafting; in 7 patients,
the operation was completed by a semi-closed method. In the main group, the data of
51 patients who underwent surgery using a new technique with the introduction of a
collagen sponge with doxycycline into the wound cavity during Limberg plastic surgery
were studied.

Results. Among 54 people in the control group, 6 patients (11.1%) had a complication
due to an operating wound. The incidence of complications by type of surgery: 37.5%
after complete closure of the wound; divergence of the wound edges in 2 patients and
skin necrosis in 1 person; with an open wound - 3.3%; with Z-shaped plastic surgery —
11.1%; with a semi-closed method — 14.3%. In the main group, skin plastic surgery was
performed by the Limberg method after the introduction of a collagen sponge with
doxycycline into the wound. 6 patients had no severe pain during the day after surgery.
45 people (89%) reported pain when pressing on the wound area, and 5 of them - only
when trying to sit down. Due to the extinction of the inflammatory process on the 5th day
of the operation, resorption of infiltration foci was observed in patients of the main group.
Conclusion. The use of the Limberg plastic surgery method using a sponge impregnated
with doxycycline proved to be an effective method compared to traditional methods of
treatment.
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B BBEJAEHUE

YacToTa BO3HMKHOBEHMSA 60/1€3HU NNTOHNZANBHOTO CMHYCA COCTABIAET B CpefHeM 25
yenoBek Ha Kakable 100 000 B pa3HbIX CTPaHax, U U3BECTHO, UTO okono 0,7% HaceneHus
MUpa CTpafaeT 3TimM 3aboneBaHueM. [1ns XMpypruyeckoro neyeHus nuioHuaanbHom 6o-
ne3HU 66110 NPeASIOKEHO MHOXKECTBO XMPYPIrMyecknx METOLOB 1 BMeLlaTesbCTB. Bo Bcex
CNyyasax OCHOBHaA Lefib onepaumm 3aknioyanacb B MCCEYEHMM CUHYCA Y BOCMANEHHbIX
3NUTENNANbHBIX XOL4O0B, PACMONIOXKEHHbIX MO CPeAHEeN NMMHUN B KPECTLOBO-KOMUYNKOBOW
obnactn [1-3].

MNMocne TOro Kak oyar BoCnaneHus v SnuTenunasbHble Xoabl Oblv NOMHOCTbIO Ucceye-
Hbl, BOMPOC O TOM, KaKol 13 2 NOAXOAO0B AaeT fyylune pe3ynbTaThl — 3aKpbiTue gedekTa
TKaHW, OCTaBLUEroCA NocC/ie HanoXKeHWA MEePBUYHbIX LIBOB, WU OXKUAAHUE BTOPOro 3a-
XVBNEHWA, OCTaBnAA fedeKT OTKPbITbIM, — OCTAETCA NPeAMETOM NMOCTOAHHbIX ANCKYCCUIA
cpean xmpypro. [4-6]. HecMOTps Ha TO, UTO 3a>KMUBNEHME PaH MPY NOIHOM 3aKpbITUN 3a-
HUMaeT 6oree KOPOTKOe BPEMS, PUCK PeLnamBa 1 APYrux OCIOXHEHN OCTAeTCA BbICO-
KMM. B nocnegHue roabl NOABMANCE MHOTMOYMCIEHHbIE COOOLEHNsI 06 3P PeKTUBHOCTU
KOXHoW nnactuku. CmelleHre nuHUK pybua BO Bpems MiacTKy B CTOPOHY OT CpeaHen
JIMHUW NPUBOANT K TOMY, UTO AroAnYHas cKnaaka GopmMmnpyeTcs B HOBOM MONOXEHUN MO-
HOBOMY, NpPefOTBPALLas CKOMMIEHVE BOJIOC U YMEHbLLUAA BEPOATHOCTb PeLranBoB 3ab0-
nesanwusA [7-9].

HecmoTps Ha NOCTOAHHOE Pa3BUTME XUPYPTrUUYECKON TEXHUKU, HE ObIIO JOCTUTHYTO
Cornacusi OTHOCUTENbHO UAEANIbHOrO XMPYPrMyeckoro Metofa nedeHus 6onesHu nuo-
HUAANbHOMO CMHyCa. Y KaXKJoro mMeTtoga eCTb CBOMW MperMyLiecTBa M HeloCTaTKy, Npu
3TOM MPOLEHT OCJIOKHEHWI U PELMANBOB OCTaeTcA BbicOKMM [10-12]. O630p nutepa-
TYpbl CBMAETENbCTBYET O TOM, YTO 3Ta TEMA BCe elle aKTyanbHa ANA XUPYPriy CerogHs.
MN3yuyeHmne 3¢pHEKTUBHOCTM MHHOBALMOHHBIX MOAXOA0B B 3TOM HAMpaB/ieHUW NpeacTaB-
nAeT 60NbLWOW UHTEPEC 1 ABNAETCA NEPCNEKTNBHBIM.

B LIEJIb NCCNIIEAOBAHNA

CpaBHuTenbHOE nccriefoBaHre 3GPEeKTVBHOCTA COBMECTHOIO NPUMEHEHUS Komiare-
HOBOW ryOKU C JOKCULMKIIVIHOM U KOXHOW MAACTUKU NPU XUPYPIMYECKOM TIEYEHUN MINO-
HUZANbHOIO CHHYCa.

B MATEPWAJIbl N METOAbI

MaTepuan uccnegoBaHus COCTaBUNN pe3ysnbraTbl 06cnenoBaHus 1 neyenus 105 na-
LIMEHTOB B BO3pacTe OT 16 0 72 NeT, NOoNyYaBLINX CTaLMOHAPHOE JIeYeHne B y4ebHON Xu-
pypruueckoin knunrke AMY n PecnybnunkaHCKOM KNMHUYECKON OONIbHYILLE MMEHU aKafe-
Muka M.A. MypracnmoBa € AUarH030oMm «MUNOHNAANbHbBIN CUHYC» B TeyeHne 2019-2022 rr.
PeTpocnekTiBHO Obln npoBefeH aHanu3 UCTOpUU 6oNe3HU 1 amOynaTopHbIX KapT 54
NauneHToB (KOHTPONbHAaA rpynmna), nepeHecwnx onepaumio TPaAWLMOHHbIMUA MeTOo-
famn. Onepauumn B KOHTPOJIbHOW rpynne B OCHOBHOM NPOBOAWMAUCH MO 4 MeToAMKam:
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y 30 NaumMeHTOB paHa OCTaBanacb OTKPbITOW Nocse yAaaneHnsa NUIOHNAANBbHOTO CUHYCA;
y 8 NauMeHToB paHa 6blfa NOMHOCTbIO 3aKPbiTa; 9 NMauueHTam NpoBefeHa Z-o6pasHas
NNacTika KoXW; y 7 NauMeHToB onepauns Obifa 3aBeplueHa Nnosy3akpbiTbiM METOAOM.
B OCHOBHOW rpynne 6biny n3ydeHbl faHHble 51 NaumeHTa, nepeHecwero onepauuio no
HOBOW MeTOAMKe C BBEAEHVNEM KOMINIAareHOBOM IyOKM ¢ AOKCULMKINMHOM B MONOCTb PaHbl
BO Bpems MacTuKu no Jlumoepry.

Y NayMeHTOB OCHOBHOW 1 KOHTPOJIbHOW Fpynn B TeueHue 1, 3 1 7 gHel nocne onepa-
LMK BbICYLUMBAIUCh KX anoobl, NPOBOAMSINCH O6bEKTUBHbIE U CYObEKTUBHbIE 06Cef0-
BaHuA. 3ydanucb napameTpbl BOCManeHns B 06LieM aHanm3e KpoBy, TeMnepaTypa Tena,
nokasaTesnu reMoAMHaMUKK, MHTEHCUBHOCTb 60K B 06/1aCTW paHbl, BPeMA 3aXKMBJeHUs
paHbl, NocieonepaLMoHHasn akTUBALMA U KaUeCTBO XM3HW B OTAASIEHHOM Mepuoae.

B PE3YJNIbTATbl U OBCYXOEHNE

Cpean 54 yenoBek B KOHTPONbHOW rpynne y 6 naumeHTos (11,1%) oTMeyanocb 0CNoX-
HeHwue 13-3a ornepaunoHHOM paHbl. YacToTa BO3HMKHOBEHMWA OCNOXHEHWI MO BUAaMm ore-
pauuii: 37,5% nocne NOAHOro 3aKpbITUA PaHbl (pacxoXKAeHne Kpaes paHbl y 2 NauyMeHToB
N HEKPO3 KOXMW y 1 uenoBeka); Npu OTKpbITOW paHe — 3,3%; npu Z-obpasHoli niacTnke —
11,1%; npw nonysakpbiTom metoge — 14,3%.

B pe3ynbraTe MHOroBapvaHTHOro aHanun3a Obinu BbiABNEHbI criegytoLme bakTopbl pu-
CKa BO3HMKHOBEHWA OCIOXKHEHUN: Hannune reMopponganbHbIX Y3/10B Kak COMyTCTBYIO-
ero 3aboneBaHus; AnUTeNbHOCTb 6onesHn 6onee 1 roga; Hanuune 2 nnn 6onee caulle-
BbIX OTBEPCTUI; BbIXO CBMLLEBOIO OTBEPCTMA HA MOBEPXHOCTb KOXKM Bonee yeM Ha 2 CM
OT CpegHen INHUMN.

B KOHTpoOnbHOM rpynne B NepBbii AeHb NOC/E onepauny BCe NaumeHTbl XanoBanncb
Ha 6051b. [locToAHHbIE 60711 B KPECTLOBO-KONUYMKOBOW 06n1acTu Habnoganucb y 26 yeno-
BeK (44,4%); HecTabunbHasa 60nb, KOTOpasa NepruoanYeckn yCMnBaeTca U OTHOCUTENbHO
yTUXaeT Npu U3MeHeHN NOoNoXeHnA Tena, — y 6 uenosek (11,1%); 6onb npun nepexope B
cupadee nnu nonycmaadee nonoxeHue —y 9 naumeHTos (16,7%); 60nb, ycunueatowasacs
npw BCTaBaHUW ¢ noctenu, -y 13 uenosek (24,1%) (puc. 1).

30
26
25
20

15 13

MNocTosAHHbIE MepemeHHbIe B cnpauem Cron
NONoXeHNn

Puc. 1. PacnpepeneHne nauyneHToB B 3aBUCMMOCTI OT XapaKTepa 6onm yepes 1 cyTKu nocne onepayum
B KOHTPOJNIbHOIA rpynne
Fig. 1. Distribution of patients depending on the nature of pain 1 day after surgery in the control group
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B koHTponbHO rpynne uepes 1 cyTku nocsie onepauun y 22 yenosek (40,7%) Habnto-
[anocb MOKHYTME MOBA3KWN, HANIOXXEHHOW Ha paHy, BoCnanuTesibHble BbigeneHuns. 48 na-
LIMeHTOB UCMbITbIBaIN OrpaHNYeHNe ABUKEHWI B TeUeHe NepBOro AHA Nocne onepawuu.
M3 54 naumeHTOB KOHTPONbHOW rpynmbl 46 perynapHo no nnaHy HasHavanu obesbonvsa-
owme. Y 70,4% naymeHToB OTMeYaeTCA NOBbILEeHNe TemnepaTypbl Tena Kak Mpu3Hak BOC-
nanuTenbHOro npouecca. MNaymeHtam ¢ NIMXOPaAKON 1 BblAENEHNAMMN U3 paHbl yBennyeHa
ONUTENbHOCTb aHTUBMOTUKOTEPANMK, Ha3HauyeHbl MPOTNBOBOCMANUTENbHbIE MPenaparbl.

CpepHee KONMYeCTBO NEMKOLIMTOB B KPOBY B TeUeHMe NepBoOro AHA Nocse onepayumn
cocTtaBnaet 16,9+0,31x103/uL, neikoumntos 6611 3apernctpuposaH y 38 n3 54 nayuex-
TOB. B nenkodpopmyne Habnoganocb ymeHblueHe KonnyecTsa numdoLmToB, yBennye-
HUe KonnyecTBa HeNTPodUIoB 1 cMeLleHne BneBo. Yepes 1 geHb nocne onepaymm PO
6bina 17,6+0,58 MM/u, a BO BpeMsA aHaNn30B KPOBU, MPOBeAEHHbIX Yepe3 3 AHA, Obino 3a-
PEerncTprMpoBaHo, YTo, HECMOTPA Ha CHWXeHue go 15,8+0,37 mm/4, OHa BCe elle Bbiwe
HOpPMasnbHbIX 3HaYeHuWI. MNauneHTam B KOHTPOJSIbHOW rpynne, y KOTOpbIX paHa ocTaBanacb
OTKPbITOV NoCsIe yaaneHna NUNoHNLanbHOro CMHyca, notTpebosanochk 2-3 mecaua, UTobbl
OHa MOJIHOCTbIO 3aKpbllacb PyoOLIOBO-COeAUHNTENBHON TKaHblo. MauneHTam 6e3 ocnox-
HEeHWI, NepeHecIuMM onepaLuio METOAOM NOJSTHOTO 3aKPbITUA PaHbl, KOXKHbIE LUBbl CHU-
Manucb yepes 14 gHein nocne onepaunn, a NOJSIHaA ANUTENM3aLMA PaHbl NPOUCXoAnna
B TeueHue 21,5+2,1 gHa (puc. 2). OfgHaKo B TAXKENbIX CNIyYanx nocie NosiHoro 3akpbiTusa,
CHATUA BCEX LUBOB OHa 3aTArmeanacb Ao 30 AHeln nocse onepauuun. Y naymMeHToB C Ha-
pYyLWEeHUAMU 3aXKNBNIEHWA PaH Ana NonHow anutenusaymm TpeboBanock Bpems ot 27 fo
35 cyTok. OgHaKo y naumeHTOB Npu NepecajKke IOCKYTa 3aXKMBJIEHNE paH Lo Nyulle, 1
TONbKO Y 1 naumeHTa 6biN10 OTMEUYEHO OCNOKHEHNE CO CTOPOHbI PaHbl.

B 3aBMcMMOCTM OT TOro, ocTaBanacb NN paHa 3aKpbITON WU OTKPbLITOW, NPOAOIKN-
TeNIbHOCTb BOCCTaHOBMIEHNA PaboToCNOCOBHOCTN Yy MaUMEHTOB KOHTPOJSIbHOW rpynmbl
pa3nunuyanacb. Tak, y NaumMeHTOB C NOHOCTbIO 3aKPbITOM PaHON Nocse ncceyeHnsa nuno-
HUZanbHOro cMHyca paboTocnocobHOCTb HacTynana B cpefHem yepes 18,5+1,3 gHA no-
cne onepaunn, y nauMeHToB C OTKPbITOM paHon — yepe3 21,2+3,1 OHA, a y NaLMNEHTOB,
KOTOpbIM Oblna NpoBefieHa TpaHCNNaHTaLMA NOCKyTa, — Yepe3 12,843,4 aHA.

A B

Puc. 2. Bug nocne onepayum MeToA0M NOJIHOIO 3aKPbITUA paHbl: A — paHHMIA Noc/ieonepaLNoOHHbIR
nepuop; B - Bua paHbl Ha 20-e cyTKN

Fig. 2. View after surgery using complete wound closure: A - early postoperative period; B - type

of wound on the 20th day
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[nAa n3yyeHmAa KayecTBa *M3HU NaLMEHTOB B KOHTPOJSIbHOWM rpynne B nocieonepa-
LMOHHOM Mepuroae Mcnonb3oBanacb aHkeTHas ¢opma SF-36 (Short Form-36), koTopas
LUIMPOKO MPUMEHAETCA B XOAe KNIMHUYECKMUX uccnegoBaHuin. Cpean nokasatenen ¢usu-
YecKoro 340pPOBbA NALNEHTOB NOCE XMPYPrmyecKnx MeTofoB OTKPbITOrO 1 NOJy3aKpbl-
TOrO COXPAHEHWUA pPaHbl CPefHUIA NoKaszaTesb ¢usnyeckom paboTocnocobHOCTU CcoCTa-
BUN 73,514,2; exxeaHeBHaA ¢pusmyeckas akTMBHOCTb — 71,1+2,8; 6onu B Tene — 79,4+5,1;
a obwun nokasaTtenb 3h0poBbA — 78,1+3,6. M3 nokasaTenen, oTpakatoLwmx NCUXonoru-
yeckoe COCTOAHMNE, akTUBHOCTb B »KMU3HW paBHAnacb 80,8%2,3; coumanbHaa akTUBHOCTb —
72,143,2; saMmoumnoHanbHoe coctoaHne — 84,5+2,9, a nocnegHU nokasartesb NCUXUYECKo-
ro 3goposba — 83,1+4,3. B rpynne naumneHToB, y KOTOPbIX paHa 6bina 3akpbiTa waeamu [lo-
HaTK Nocne NCceyeHnsa CMHyca 1 KoTopbiM Obina caenaHa Z-nnactuka ¢ TpaHcnnaHTauu-
el NTOCKyTa, NoKa3aTesy KauyecTBa »KU3HW Oblin cnegyowmmm: nokasaTenb pusmyeckon
pabotocnocobHocTn B cpeaHeM cocTaBnsan 80,2+1,3; exxefHeBHaA ¢usnyeckasa akTuB-
HOCTb — 76,2+3,5; 6onu B Tene — 81,1+3,4; o6wmin nokasaTtenb 300poBbA — 77,314,1. /13
noKasaTtenen, OTpaXKakoLMxX NCUXONOrnMyeckoe COCTOAHNE, akTUBHOCTb B XKXW3HW COCTaBU-
na 87,4+2,8; counanbHaa akTMBHOCTb — 71,3%3,5; amounoHanbHoe coctoaHue — 86,2+3,4;
nokKasatenb NCUXmMyeckoro 3goposba — 86,3%3,5. Ha puc. 3 npeacraBneHbl Nokasartenu
KauecTBa »KN3HM NaLMeHTOB KOHTPOJIbHOW rpynnbl Yepes 6 MecALeB Nocse onepayun.

B uenom 6nukaniine 1 otganeHHble pe3ynbTaThbl leUeHUs nocsie TPaanLMOHHbIX XU-
pypruyeckrx BMellaTenbCcTs, NPOBOAMMbIX Y MALMEHTOB KOHTPONbHOM rPynMbl, HE MOTyT
ObITb OLleHeHbl y0BNEeTBOPUTENIbHO. YacToTa OC/IOXKHEHWIA NoC/ie onepaunii TpaanLMOH-
HbiIMK MeTogamu cocTtasuna 11,1%. OTcyTcTBUE NpeaBapuUTenbHON ANArHOCTUKN CONyT-
CTBytOLWMX 3ab60neBaHWI Cbirpano CBOK POfb B BOSHUKHOBEHWW HEYAOBETBOPUTENbHbBIX
pe3ynbTaToB XNPYPryeckoro nedeHuns. Kakum 6ol npusneKkaTenbHbiM HX Obino NpriMeHe-
HMe 3aKpbITOrO MeTofa, OH OTKPbIBAET NyTb K OCIOXHEHNAM C 6onee BbICOKMM NPOLEH-
TOoM. JnuTenbHOe CoOXpaHeHe paHbl OTKPbITOW 1 3aXKMBMIEHME paHbl (B CpegHeM 2 mecsAua)
nocnie onepayunu, eXxefHEBHbIE NePeBA3KN U BO3HMKalOLWME B CBA3UN C 3TUM dur3nYecKune
OorpaHuMYeHns, NCUxosnormyeckne NOTPACEHNA MPUBOAAT K CHUXKEHMIO KayecTBa KU3HU
naumeHToB. [ony3aKkpbITbIi METOZ, OQHAKO, He cumTanca 6naronprUATHLIM C TOUKU 3peHnA
npucoegHeHnsa BTOpUYHoOM nHdekunn n obpasoaHusa gedopmupyoLimx pyoLos.

n3
PO
co
KA
0C3
nb
PO

o0
0 10 20 30 40 50 60 70 80 90

3aKkpbiTbi+nacTrka m OTKpbITbIN+TToNy3aKkpbITbin

Puc. 3. Moka3saTenn KauyecTBa >K1N3HU B KOHTPO/IbHOI Fpynne yepes 6 mecALeB Noc/e onepaymn
Fig. 3. Quality of life indicators in the control group 6 months after surgery
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HeypnoBneTBopuTenbHble pe3ynbTaThl TPAANLNOHHbBIX XUPYPruyecknx MeToaos fieye-
HUA, NPYMEHEHHbIX B KOHTPOJbHOW rpynne, NOATONKHYNN Hac K npoBepke 3bdeKTuBHO-
CTU NPeaNIoKeHHOro HaM HOBOTO METOAa C Liefiblo COBEPLUEHCTBOBAHNA METOAMKN fieye-
HUA NNNOHUAANBHOIO CUHYCA.

B ocHoBHOW rpynne nnacTrika KOXu BbiNoSHANACb MeTofoM Jlumbepra nocne BBefe-
HWA B paHy KOnnareHoBOW rybKu ¢ JOKCULMKIMHOM. Y 6 nauMeHTOB He Obifio CUNbHON
6051 B TeUeHVe AHA nocsie onepaunn. 45 yenoek (89%) coo6LWMAN O BOSHUKHOBEHUN
6051 NpY HajaBAMBaHUK Ha 06M1aCTb paHbl, @ 5 U3 HUX — TONIbKO NPW NOMbITKe cecTb. U3
45 nauneHToB 27 66 NPONKCaHbI NAHOBbIE 06e360sMBatoOLW e UHBEKLUMN (B OCHOBHOM
HecTepouAHble MPOTUBOBOCMANIUTENbHbIE MPenapaTtobl), a 18 nonyunnmn JoCcTaTouHoe Ko-
nuyecteo obesbonuBaowmx B Gopme TabneTok. B ocHOBHOI rpynne 4ynMcno nauyMeHToB
c 6onAmy B pasHble AHM Nocne onepauun 6b10 MeHblUe, YeM B KOHTPOJbHON rpynne,
NPy CpaBHEHMN KONMYECTBEHHbIX NMOKa3aTesiell pasHuLa Mexay pesysbTaTammn otoupa-
nacb CO CTaTUCTUYECKOW AOCTOBEPHOCTbIO. C APYron CTOPOHbI, pe3ynbTaTtbl Obinun nyyiue
B OCHOBHOW Fpynne no TakoMy napameTpy, Kak ncnonb3oBaHve obesbonusatowumx, B T0
BpeMA Kak B KOHTPOJIbHOW rpyrnne obHapy»KeHO CTaTUCTUUYECKN [OCTOBEPHOE pa3fnune
npu cpaBHeHUN NpUMeHeHUs obe3bonmBaloLKMx Mo YactoTte 1 Tuny (p<0,05).

Y naymeHTOB OCHOBHOW FPyMnbl HAa TPETU AeHb onepauum Habnpanacb MArkoCcTb
KpaeB paHbl, Hamure HeboNbLIMX YY4aCTKOB UHGUABLTPALUN B OFPaHUUYEHHbIX YYacTKax
no IMHUKN NAacTUKKU. Ha TpeTuin geHb nocsie onepaumn No CPaBHEHMIO C KOHTPOJIbHOM
rpynno 6bis10 OTMeUYEeHO, UTO Kpas paHbl Gbifiv OTEUHBIMU U BOCMasIeHHbIMI, @ NPU Nasnb-
naumn — BbICOKOYYBCTBUTENbHbIMU 1 6one3HeHHbIMIY. B cBA3W € yracaHuem BocnanuTesb-
HOro npotiecca Ha NATbIN AeHb onepaLun y NaumeHToB OCHOBHOW rpynnbl Habnoganocb
paccacbiBaHMe o4aros UHGUNLTPaLMK. B nocneonepalyOHHOM Neproge OCNIOXKHEHUSA CO
CTOPOHBI paHbl BbiNy 06HapY»KeHbl BCEro y 4 NaLneHToB: cepoma — y 2 NaureHToB, remaTo-
Ma -y 1 naumeHTa 1 pa3pbiB paHbl B OrpaHMyYeHHo 06nacTv -y 1 naymneHTa, YTo CoCcTaBu-
no 7,8%. Yepes 1 geHb nocne onepauuu Tonbko y 13 n3 51 nauneHTa (25,5%) Habnioganca
OTeK BOKpPYr paHbl. B pe3ynbrate BO34eNCTBUA JOKCULIMKIIMHA, COAepKalleroca B paHe, C
TpeTbero nocneonepaLoHHOro AHA NOABNAETCA OTeK. Yepes 7 AHeln nocne onepaunny 6
yenosek (11,8%) Habnoganncb OTEKM 1 UYBCTBO HaNpsXeHnsA B 061acTu paHbl.

Bbino oTmMeyeHo, UTo NaUNeHTbl CTAHOBATCA aKTUBHbBIMU C NMEPBbIX AHEN NOC/e onepa-
U1K n3-3a MeHbLeln 60nm 1 oteka. OrpaHMUYeHNE aKTUBHbIX ABMXXEHWU Ha NePBbIN AeHb
nocne onepaunn otMmeyvanocb y 35 uenosek 13 51 nauyuneHTa (68%), Ha TpeTuii AeHb -y 21
YesloBeKa, a Ha ceibMoi fieHb —y 7 yenoBek. B xofe aHann3a BbIACHMNOCD, YTO NaLMeEHTbI
C OrpaHnYeHnem ABuUraTesibHOM akTUBHOCTU B OCHOBHOM MNokunble nogu. MNpu cpaBHe-
HUW C KOHTPONbHOM rpynnoi uudpbl U3IMEHUIUCL cnegytolwmm obpa3om: NepBbilt AeHb
nocne onepaumnmn — 48 naumeHToB (88,9%); TpeTun feHb — 39 naumeHToB (72,2%), ceabmon
OeHb — 21 nauyueHT (38,9%). B xoae cpaBHMTENbHOrO aHanu3a, NPOBeAEHHOro MeXxay oc-
HOBHOW M KOHTPOJbHOW rpynnammu, pesysbTaTbl MOKa3anu, YTo OfjHa U3 HUX CTaTUCTMYe-
CKM JOCTOBEPHO oTAnYanack ot gpyrom (p<0,01).

B ocHoBHoI rpynne Habnofanca NpoTMBOBOCMNANUTENbHbIN 3dEKT, CBA3aHHbIN C NC-
nonb3oBaHUeM ry6ku, NponnTaHHOM JOKCULIMKITMHOM, Ha YPOBHE MECTHOTO py6La, a Tak-
e Ha YpOBHe BCero opraHusma B fonofnHeHne K npodunaktmke socnaneHus. MNpu exe-
OHEBHOM U3MepeHnn TeMnepaTtypbl Yepes 1 aeHb nocne onepauun y 31 yenoseka (60,8%)
oTMeuvanacb HopmanbHasa Temnepatypa, y 19 — cybpebpunbHaa Temnepatypa 1 TONIbKO
y 1 yenoBeka TemnepaTypa 6bina Bbiwe 38 °C. [lo cpaBHEHWIO C KOHTPOJIbHOW FPYMNow
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KOJIMYeCTBO Jltofel C BbICOKOW TemrnepaTypoli U NoKasaTenu TemnepaTypbl Obinun H/Xe Ha
nepBbll AeHb NOCNe onepaLlmm B OCHOBHOW rpynne (t=4,54; p<0,001). B ocHoBHOM rpynne
B nocnegymoLyme AHM YNCIOo NaLMeHTOB C HOPMasibHOWM TemnepaTypor Tena yBenmunnocob
eule 6onbue. Tak, yepes 3 gHA nocne onepaunun y 42 13 51 naymeHTa OCHOBHOW rPynmbl
TemnepaTypa Haxogunacb B npegenax Hopmbl, a y 9 (17,6%) Habnioganocb anusognye-
CKOe NoBblILeHne TeMnepaTypbl.

Takum obpa3om, NpoBefeHHble UCCNeAOBaHUA [OKa3anu, YTo B pesynbTaTe npumMe-
HeHUA rybKn C JOKCMLUUKIMHOM MPOUCXOAUT He TOMIbKO YMEHbLUEHVEe BOCMNANNTENbHbIX
NPU3HaKOB BOKPYr paHbl, HO U 3HauMTeNIbHOE yny4lleHne Ha YpPoBHe opraHu3ma. Yepes
1 peHb nocne onepauuy NEKOLMTO3 B OCHOBHOM rpynne 6biny 39,8%, a B KOHTPONbHOW
rpynne —y 71% nayueHTtos (p<0,01). C apyroi CTOpOHbI, 0bLLee KONMUYeCTBO NeNKOLUTOB
B OCHOBHOW rpynmne 6bin10 3HaunTeNIbHO MeHblue (p<0,001) No cpaBHEHMIO C KOIMYECTBOM
NenKoumnToB B KOHTposibHoW rpynne (18,9+0,3x103/uL), uto skBuBaneHTHo 12,8+0,3x103/
pL. Yepes 3 gHA nocne onepauny N1enKounTbl NPULLAK B HOPMY. JIEBOCTOPOHHAA TEHAEH-
una B nenkodopmyne Ha NepBbii eHb Nocne onepauumn Habnoganacb y 15 naumneHToB
(30,1%) B ocHOBHOM rpynne 1y 34 nauneHToB (62,5%) B KOHTPONbHOW rpynne (t=3,65;
p<0,01); Ha TpeTuI AeHb Nocse onepaunn — y 6 naumeHToB (12,7%) B OCHOBHOW rpynne,
y 17 naumneHTOB (32%) B KOHTpOnbHOWM rpynne (t=2,45;p<0,05); ogHaKo Ha ceAbMON feHb
nocne onepaymm oHa 6bin 3aperncTpupoBaHa y 4 naymeHToB (7,3%) B OCHOBHOW rpynne u
y 7 nauyuneHToB (14%) B KOHTponbHoW rpynne (t=1,12; p>0,05) (puc. 4).

B pe3ynbraTe nepBUYHOro 1 HefebopPMUPOBAHHOTO 3a>KUBIEHUA PaHbl Y NaLMeHTOB
OCHOBHO Fpynnbl Habnganca KocmeTnyecknin 3gpdeKT B KpecTLoBO-KONMUYNKoBOW obna-
cTn. MNpu cpaBHUTENBHOM UCCNeOBaHNM SNUTENM3aLUN PaHbl 1 TeMna pa3BuTuA pyoLo-
BOW TKaHW C KOHTPOJIbHOW rpynnon nyyiuve pesynbraTbl Obiin NonyyeHbl y naumeHToB
OCHOBHOW rpynmbl.

3a cueT JOCTMXKEHMI B NpoLecce 3aXKMBNEHNA paH YCKOPUICA TeMn BOCCTaHOBIEHNA
TPYAOCNOCOOHOCTM 1 UHTErpaLmm NauMeHToB B coLMarnbHylo cpefy OCHOBHOW Fpymnnmbl.
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1 AeHb nocne onepaunn 3 AHA nocne onepauun 7 pHel nocne onepaymmn

Puc. 4. smeHeHune KonnyecTsa NeMKOLNTOB B KPOBU B OCHOBHOI 11 KOHTPONbHOI Fpynnax B TeyeHune
nocneonepayoHHbIX AHen

Fig. 4. Changes in the number of leukocytes in the blood in the main and control groups during

the postoperative days
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Mo HoBOW MeToAVKe BOCCTaHOBJIEHME TPYAOCMOCOOHOCTM Y MPOONEepPUPOBaHHbIX NaLu-
€HTOB 3aHMMano B cpefgHem 11,2+2,4 oHA. [1nA cpaBHEeHUA: BOCCTaHOBNEHME paboTocno-
COOHOCTM B KOHTPOJIbHOW rpynne 3aHaAno 6onblue BpemeHu (p<0,05).

OcCHOBHble NoKa3aTenun KauecTBa »M3HW Yy OCHOBHOW rpynmbl NaLuneHToB Mo OTHOLUe-
HMIO K dU3MUeckoMy 300poBbio: dusmyeckasn pabotocnocobHocTb 85,8+3,2; exeHeBHanA
dm3nyeckaa akTMBHOCTb 83,1%2,7; obLee cocTosHMe 380poBbA 96,5+1,1; 6onb B Tene
65,8+5,1, uTo CTaTMCTUYECKM BOCTOBEPHO (p<0,05) NO CpaBHEHMIO C MOKa3aTenAMN B KOH-
TponbHON rpynne. /13 nokasatenen, oTpaXkatloLmx NCUXONOrmMyeckoe COCTOAHME, akTUB-
HOCTb B »M3HU 6bina 85,1+1,4; counanbHaa akKTUBHOCTb 95,2+2,1; sMOLMOHaNbHOE COo-
cTosaHne 89,743,4 n ncmxmnyeckoe 3goposbe 88,6+1,7. Korga sTn nokasaTtenu Takxke CpaBs-
HMBaNNCb C KOHTPOMbHOW rpynmnoi, 6bino foKasaHo, YTO MCMXONOrMYeckoe COCTOAHUE
naumMeHTOB OCHOBHOW rpynnbl fiyyue. Jlyyiime pesynbraTbl 6biiv NoNyYeHbl y NaumeHToB
OCHOBHOW rpynmbl B X0Ae U3y4yeHNA MX NapameTpoB KauecTBa »KU3HW, OTpaxatowWwmnx Kak
bun3nyeckyto, Tak 1 NCUXONOTNYECKYI0 CTOPOHY.

B 3AKJ/TIOYEHWE

Mnactuka no J'I|/|M6epry C NCNonb3oBaHNEM l')/6KI/I, ﬂpOﬂI/ITaHHOVI OOKCULUMKITNHOM,
OKa3anacb 3¢¢EKTVIBHbIM MeTo4O0M neYvyeHmnA No CpaBHEHNIO C TPAANLNOHHbIMW. I'Ipe,u,no-
MEHHbIN HAMW HOBbIN MeTo4 UMen pAaa npenmywecTs NoO CpaBHEHUIO C TPAANLUMNOHHbIMIN
Xmpyprmyeckumn npouenypamu. o1n npenmyliecTtea MOryT BKlO4YaTb yMeHbLUeHNE 60-
neBbiX OLI.I,)/LU,EHVIVI nocne onepaynn, oNTMMM3alnio BpeMeHn I'IpE6bIBaHVIﬂ B CTauMOHape,
YCKOPEHWNE 3aKMBNEHNA PaH, KOCMeTNYeCKmnin 3¢¢EKT B npouecce snnutennsaunin paHbl
n O6pa3OBaHl/Iﬂ py6U,OB, MWUHUMU3aUnio nocsieonepaynoHHbIX OCJIOXKHEHWI, ocnlabneHmne
arpeccnBHOCTM BOCNaneHmnaA Ha ypoBHe OpraHn3ma 1 nNoBblleHNEe KavyeCTBa XN3HN.
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Abstract

Introduction. The obesity is markedly increasing in low-income and middle-income
countries. Bariatric surgery has proven to be effective in treating obesity and its related
diseases. The liver is the largest intracorporeal organ in the human body and plays a
predominant role in several pivotal functions to maintain normal physiological activities.
Purpose. To demonstrate the effect of age on patients pre and post sleeve gastrectomy
on liver functions.

Materials and methods. This study was conducted at Al-Basrah metabolic and Bariatric
Surgery Centre, Iraq, from December 2021 to March 2022, on 52 patients with morbid
obesity treated by sleeve gastrectomy. Patients were divided into three age categories
and two groups according to the periods of their operation. The first group was collected
before the operation, the second group was collected after six months of the operation.
Results. There is a significant reduction in BMI after 6 months in first and second
categories of age, there was significant lower in ALT and ALP after 6 months in first and
second categories of age. Regarding AST there is only significant reduction in the second
category and there is a significant increase in INR in the first category.

Conclusion. The excess weight loss tended to increase with decreasing age, AST, ALT, ALP
this enzyme levels before and after the surgery can provide insights into liver function and
potential liver-related effects of the procedure and age have effect on INR level.
Keyword: sleeve gastrectomy, liver functions, bariatric surgery, middle-income countries,
obesity, AST, ALT, INR
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! CtomaTonorunuecknin konnegx, bacpa, Mpak
2 Konnepx ectecTBeHHbIX HayK, bacpa, Mpak

3 MepguumnHckuin konnegx, bacpa, Upak

OueHKa BN1AHMA BO3pacTa NaUMEHTOB Ha NOKa3aTenu
bYHKLMN NeYeHr 4o 1 nNocsie pykaBHOM racTP3KTOMUN

KOHGNUKT MHTEpecoB: He 3asiBneH.

Bknap aBTopoB: Anb-AMypu PM. — KOHUENUMsA NCCIeA0BaHsA, METORONOMMSA, NPOBEAEHNE NCCIIE[OBaHNI, NPUBEYeHe pe-
cypcoB, 06paboTKa faHHbIX, HaMMCaHNe NCXOAHOTO TeKcTa cTaTby; Kagxym X.C. — HayuHOe pyKOBOACTBO, KOHLENLMA UCCIeno-
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Pesiome

BBepeHme. B cTpaHax C HU3KMM U CpeflHUM YPOBHeM [oxoAa HabnogaeTca 3ameTHbIN
pOCT umncna nofein c oxupeHuem. bapratpuueckan xmpyprus jokasana cBoto 3o dpeKTrB-
HOCTb B JIEYEHUUN OXMPEHUA N CBA3AHHbIX C HUM 3aboneBaHwuiA. MeueHb ABNAETCA KPYyM-
HelWrM BHYTPUMONOCTHbIM OPraHOM YefioBeYeCKOro Tena U UrpaeT nepBoCTeneHHyYIo
pOJib B BbINONIHEHWM pAfa BarkHENLWNX GYHKLUMIA NO NoffepKaHuio HOpMasibHOW »KM3He-
OeATeNbHOCTY OpraHu3ma.

Liennb. M3yyeHvie BNMAHMA BO3pacTa NauMeHToB Ha GYHKLUMUM NeYeHun 0 1 nocne pyKas-
HOW raCTP3KTOMUN.

Matepuanbl n metogbl. [laHHOe nccnegoBaHue nposogunock B LieHTpe meTabonnye-
cKon n 6apuatpuueckon xupyprum Anb-bacpa, Upak, c gekabps 2021 r. no mapt 2022 r.
B nccnepgoBaHuuy yyacTBOBanM 52 nauueHTa C MaToNIOrMyYecKnM OXMUPeHUeM, KoTopble
noABeprnmcb pykaBHON racTpakToMuu. MaureHTbl 6bin pasfenieHbl Ha TPU BO3pacTHble
KaTeropuu v iBe rpynrbl COrNacHO CpoKam npoBefeHua onepauuu. MNepsas rpynna 6bina
chopmurpoBaHa 10 onepaumu, BTopas — Yepes 6 MecsLEeB Nocie onepauum.
Pesynbratbl. OTMeueHO foCcTOBepHOE CHUKeHre MIMT uepes 6 mecALeB B NepBO 1 BTO-
PO BO3PaCTHbIX KaTeropusx, [OCTOBepHOe CHuKeHue ypoBHen AJTT n ATl uepes 6 me-
cAueB B NepBON 1 BTOPOW BO3pacTHbIX KaTteropuax. Yto kacaetca ACT, TO fOCTOBepHOe
CHUXKEHMe OTMeYeHO TOJSIbKO Y MaLmMeHTOB BTOPOW KaTeropuu, a JOCTOBEPHOe MOoBblLUe-
Hune MHO -y nauneHTOB NepBoOWi KaTeropuu.

3aknioueHue. BoisiBneHa cnegyioLlan 3akoHOMePHOCTb: NOTepPA U36bITOYHOro Beca Hbina
Bblle y nuy 6onee monogoro Bospacta. YposHu ACT, AJTT, AJM go v nocne onepauum no-
3BONAOT OLeHNTb GYHKLMIO NeyYeHn 1 NoTeHUManbHble NoCieACcTBUA ONepaTUBHOMO BMe-
WwaTenbCcTBa Ans ee GyHKLUMOHMPOBAHWA; BO3PACT NaLMeHTa BNvsAeT Ha nokasatenun MHO.
KnioueBble cnoBa: pykaBHas racTpaktomus, GyHKLMOHaNbHbIe NoKa3aTenu neyeHu, 6a-
puaTtpuyeckaa Xmpyprus, CTpaHbl CO CpefHMM YpPOBHeM Aoxoda, oxupexue, ACT, AJTT,
MHO
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B INTRODUCTION

Obesity is a condition characterized by an excessive accumulation of fat in the body [1],
to the extent that it may impact one’s health [2]. Obesity is a major public health issue all
around the world [3]. The prevalence of obesity is also markedly increasing in low-income
and middle-income countries [4]. Therefore, if these trends continue, by 2025, the global
prevalence of obesity will reach 18% in men and >21% in women, with severe obesity
surpassing 6% and 9%, respectively [5]. Therefore, Bariatric surgery has proven to be
effective in treating obesity and its related diseases [6]. Sleeve gastrectomy, is a surgical
weight-loss procedure in which the stomach is reduced to about 15% of its original size,
by the surgical removal of a large portion of the stomach, following the major curve. The
open edges are then attached together to leave the stomach shaped more like a tube, or
a sleeve, with a banana shape [7].

Theliveristhelargestintracorporeal organin the human body and plays a predominant
role in several pivotal functions to maintain normal physiological activities [8]. An organ
as complex as the liver can experience a range of problems including fatty liver disease,
hepatitis, cirrhosis, hepatocellular carcinoma and cholangiocarcinoma [9]. It is an organ
considered as the most significant organ for detoxification and protein synthesis, both of
which are facilitated by a number of enzymes. Therefore, analyse liver health is represented
by estimating the enzymes that released from liver cells and proteins that created by the
liver and released into the blood stream [10]. The most common tests of liver function
include total bilirubin, aspartate aminotransferase (AST), alanine aminotransferase (ALT)
and alkaline phosphatase (ALP) [11]. Whereas, bilirubin is the break down product of
haemoglobin produced within the reticuloendothelial system, emitted in unconjugated
(indirect bilirubin) (BilIND) form which enters into the liver, converted to conjugated
(direct bilirubin) (Bili D) forms bilirubin mono and diglucuronides by the enzyme UDP-
glucuronyl transferase [12].

As AST can berise in diseases affecting other organs, involve acute haemolytic anaemia,
pancreatitis, myocardial infarction, burns, muscular skeletal diseases and acute kidney
injury. Thus, ALT is more specific for liver inflammation and disease than AST. In addition to
that, clearance of serum aminotransferases involves catabolism by the reticuloendothelial
system, and in that assessment, is comparable to the clearance of other serum proteins.
AST is consumption more rapidly than ALT, and the major site of clearance is the hepatic
sinusoidal cell [13]. At the same time, alkaline phosphatase is important enzyme in the
subject, which represents a group of isoenzymes created by liver, kidneys, bones, placenta
and small intestine [14]. The serum Alkaline phosphatase (ALP) level signifies the total
quantities of isoenzymes that are released from the specialized tissues into the blood
stream and its major function is thought facilitate transport across cell membranes and
assistance in metabolism [15]. Prothrombin time (PT/INR) whereas the PT is a measure of
the integrity of the extrinsic and final common pathways of the procoagulant cascade.
The PT represents the time, in seconds, for patient plasma to clot after the addition of
calcium and an activator of the extrinsic pathway (thromboplastin). Thus, deficiencies
or inhibitors of clotting factors within the extrinsic and final common pathways result
in prolongation of the PT and the INR is a mathematical conversion of a patient’s PT that
accounts for the sensitivity of the thromboplastin used in a given laboratory by factoring
in the international sensitivity index (ISI) value supplied by its manufacturer [16].
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The two laboratory tests are used to evaluate coagulation disorders where the PT test
measures the time it takes for blood to clot in response to prothrombin, a clotting factor,
activation, and the PTT test measures the time it takes for blood to clot in response to
clotting factor activation [17].

The International Normalised Ratio (INR) is calculated as follows: INR = (patient PT/
MNPT) ISI, in which MNPT is the geometric mean of the PT of at least 20 healthy subjects of
both sexes tested at the performing laboratory. Since its introduction, INR has reduced the
interlaboratory variations in PT results [18]. A number of researchers including Meyer et al.,
and Donaldson et al. they suggested that liver enzymes abnormalities have relationship
with obesity, hormone therapy or autoimmunity [19, 20].

Some studies show that bariatric surgery causes the changes in intestinal anatomy and
metabolism may precipitate severe hepatic complications under certain circumstances [21].

Liver-related complications or adverse outcomes following BS suggest that we should
pay attention to the evaluation of liver status after surgery [22, 23]. Bariatric surgery (BS)
can improve the adverse metabolic status and hepatocellular pathological status of
nonalcoholic fatty liver disease (NAFLD) [24, 25]. Several clinical studies have shown that
bariatric surgery has an important positive impact on the liver, with improvements of liver
enzymes and liver histology [26, 27].

Patient’s age is a crucial determinant for many medical interventions, including the
results of Bariatric surgery. Differences in energy requirements, psychological condition
as well as physiopathological and behavioral hypothesis may explain the association
between age and weight loss after bariatric treatment. No upper age limit for bariatric
surgery was recommended by the consensus panel. At the time of publication, it was felt
that insufficient data was available to make a recommendation for or against surgery in
the adolescent population. However, multiple studies have now shown bariatric surgery
to be safe in both extremes of age [28]. The results of sleeve gastrectomy may differ
depending on patient’s age, a few reported studies suggest that younger patients may
achieve more satisfactory weight loss results. However, these studies were carried out
for a shorter followup, and as it is known, long-term observation is crucial to analyse the
effects of BS [29].

B PURPOSE OF THE STUDY
To demonstrate the effect of age on patients pre and post sleeve gastrectomy on liver
functions.

B MATERIALS AND METHODS

Study Population

This is a prospective study will be carried out on 52 patients with morbid obesity by
sleeve gastrectomy, with age about 18-59 years for about 10-months duration at Al-Basra
metabolic and Bariatric Surgery Center Iraq, the southern part of Irag. All patient will be
subjected to questioner including: age, sex, marital state BMI, chronic disease, drugs
history. Blood sample will be drawn at preoperative time, and sex months after surgery,
for LFT, PT, PTT, INR.

Required data that were collected by the researcher depend on a direct interview with
patients before the operation and being admitted to the study, using the questionnaire,
which includes data on items such as age, sex, height, weight and geographical area.
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Exclusion criteria are diabetes, cardiomyopathy, chronic liver disease, liver cirrhosis
and chronic hepatitis (hepatitis B and hepatitis C), also drugs that cause abnormal liver
enzymes or prolong PT and INR like statin or warfarin and alcoholic drinker.

Patient’s weight was measured while they were standing without shoes using the
same scale for all patients (Detecto, model 339, physician scale with height rod eye level,
max. 180 kg + 0.1 kg, Philippine).

Study Design

Patients were divided into three age groups and two groups according to the periods
of their operation. The first group was collected before the operation, the second group
was collected after six months of the operation. BMI was calculated as Body Mass Index =
Weight (kg) / height (m2).

Blood samples

A total (3.5 ml) of blood will draw from the patient preoperational and post operation
and subdivided to (2 ml) of whole blood for PT (prothrombin time) and INR (international
normalized ratio), and (1.5 ml) serum for liver function teste (LFT) include:

a. Total serum bilirubin both direct and indirect.

b. Liver enzymes (ALT alanine transaminase and AST aspartate aminotransferase).

c. Alkaline phosphatase.

B RESULTS

As shown in table (1) there is significant reduction in BMI after 6 months in first and
second categories of age, although there is reduction in BMI in the third category but it is
statistically not significant.

Table 2 shown no significant in bilirubin after six months in all categories of age.

InTable (3) we found that there was significant reduction in ALT and ALP after 6 months
in first and second categories of age, although there is reduction in ALT and ALP in the
third category but it is statistically not significant. Regarding AST there is only significant
reduction in the second category.

Table (4) shown only significant increase in INR in the first category, while not
significantly increase in the second and third categories and there are no significant
changes in the other parameters.

Table 1
Comparison between (G1) and (G3) according to the Age, regarding the BMI
Age Groups
Variables 15-30 years —" 31-45 years i 46-60 years i
edian edian edian
B (Min.-Max.) R (Min.-Max.) ey (Min.-Max.)
BMI before 445411+ | 44.0800 46.9378+ | 43.2500 444444+ | 44.0600
5.94901 (35.43-55.16) 11.15499 (37.66-79.04) 8.54185 (31.48-58.94)
BMI after 322711+ | 31.1400 33.5360+ | 33.2600 31.5600+ | 33.0300
six months 6.21078 (22.53-45.17) 5.56526 (24.49-42.15) 3.74276 (26.57-35.94)
P-value 0.001 0.0001 0.08
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Table 2
Comparison between (G1) and (G3) according to the Age, regarding the TSB, Bili D, and Bili IND
Age Groups
Variables 15-30 years 31-45 years 46-60 years
Median Median Median
R (Min.-Max.) R (Min.-Max.) ey (Min.-Max.)
TSB before 0.8326+ 0.7200 0.8343+ 0.7000 0.7456+ 0.7200
0.35258 (0.50-2.10) 0.41630 (0.28-22.2) 0.24419 (0.45-1.28)
TSB after 0.7239+ 0.6400 0.7515+ 0.6600 0.7080+ 0.6500
six months 0.37234 (0.35-1.81) 0.31035 (0.38-1.67) 0.302 (0.36-1.20)
P-value 0.327 0.455 0.893
Bili D before 0.2826+ 0.2400 0.2913+ 0.2700 0.2256+ 0.1700
0.16776 (0.10-0.60) 0.16821 (0.10-0.68) 0.18467 (0.05-0.65)
Bili D after 0.2839+ 0.1800 0.2525+ 0.2250 0.3200+ 0.2000
six months 0.20371 (0.11-0.90) 0.12443 (0.11-0.62) 0.23622 (0.14-0.70)
P-value 0.925 0.349 0.715
Bili IND 0.5495+ 0.5200 0.5430+ 0.4800 0.5167+ 0.5400
before 0.37064 (0.17-0.199) | 0.37986 (0.12-1.94) 0.08078 (0.40-0.64)
Bili IND after |0.4389+ 0.4000 2.2820+ 0.5050 0.3880+ 0.5000
six months 0.27101 (0.18-1.31) 7.93970 (0.18-36.00) |0.16634 (0.16-0.51)
P-value 0.240 0.970 0.138
Table 3
Comparison between (G1) and (G3) according to the Age, regarding the AST, ALT, and ALP
Age Groups
Variables 15-30 years 31-45 years 46-60 years
Median Median Median
ey (Min.-Max.) P (Min.-Max.) B (Min.-Max.)
AST before 29.00+ 28.00 38.43+ 31.00 26.67+ 28.00
8.869 (17-51) 42.442 (15-229) 8.031 (14-37)
AST after 23.72+ 22.00 22.90+ 21.50 28.20+ 30.00
six months 9.815 (14-42) 7.181 (11-38) 7.225 (18-36)
P-value 0.150 0.012 0.343
35.00+ 28.00 4113+ 28.44+ 30.00
AlTbefore 106 | (16-85) 43686 | 200001272360 1N0us (13-39)
ALT after 19.50+ 18.55+ 18.50 2240+ 19.00
six months 8.920 18.00 (11-44) 4419 (10-29) 9.370 (12-35)
P-value 0.002 0.000 0416
ALP before 200.74+ 202.00 198.43+ 194.00 211.22+ 229.00
48415 (109-301) 58.920 (100-337) 37.745 (146-262)
ALP after 114.61+ 79.00 130.75¢ 115.50 160.80+ 194.00
six months 64.392 (60-240) 57.117 (63-250) 58.410 (68-205)
P-value 0.003 0.0001 0.500
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Table 4
Comparison between (G1) and (G3) according to the Age, regarding the PT, PTT, and INR
Age Groups
Variables 15-30 years o 31-45 years o 46-60 years o
edian edian edian
MeanzSD | \hin-Max) |Me3M*SD | (Min_Max) |MeanSD (Min.-Max.)
PT before 141474+ 13.4000 14.5352+ 13.4000 13.6333+ 13.7000
3.81858 (11.70-29.30) |4.84620 (8.11-29.70) | 1.02225 (12.00-15.20)
PT after 14.9856+ 14.3500 15.4900+ 14.6500 14.5800+ 14.1000
six months 5.80677 (2.14-34.70) 1 4.18480 (12.10-32.10) | 2.59557 (12.30-18.80)
P-value 0.113 0.079 0.686
PTT before 32.5842+ 31.4000 33.6130% 33.6130 33.8478+ 32.7000
7.11144 (24.90-58.00) |9.18563 (23.20-68.80) | 4.54833 (28.00-41.10)
PTT after 32.7278+ |31.8500 32.8600+ 30.6000 30.4000+ 31.3000
six months 5.77365 (26.30-52.40) |5.10649 (26.90-48.60) |2.73313 (25.60-32.10)
P-value 0.777 0.881 0.225
INR before 1.2226+ 1.1600 1.2822+ 1.1500 1.1844+ 1.1900
0.34297 (0.90-2.55) 0.43453 (0.96-2.68) 0.08777 (1.04-1.33)
INR after 1.3944+ 1.2650 1.3765+ 1.2800 1.2300
six months 0.45358 (1.15-3.16) 38617 (1.08-2.91) 1.2700+.35010 (0.36-1.20)
P-value 0.006 0.073 0.686
B DISCUSSION

In this study when compare between the level BMI according to the age, the present
study found that there is significant difference (P=0.001, P=0.001) between patients
before and after 6 months of surgery through the first and second age categories and
that is in agreement with [30] who said that younger age is associated with better
weight loss. In our study there is reduction in the body weight in third category but not
statistically significant. It may be due to the fact that elderly patients exercised less and
had more comorbidities. The excess weight loss tended to increase with decreasing age,
probably resulting from stricter adherence of younger patients to exercise programs and
diet changes advised by dieticians. Other reasons that older patients with higher BMI are
unable to get as close to a BMI 24.9 could include excess this agreement with [31, 32].

So, when compare the level of AST according to the age, we found that there is
a statistically significant lower in patients second category of age (P=0.012) and not
statistically significant lower in patients first and third categories of age between patients
before and after 6 months of surgery.

This disagreement with [33]. Changes in this enzyme levels before and after the surgery
can provide insights into liver function and potential liver-related effects of the procedure.

AST is a liver enzyme that plays a vital role in various metabolic processes, including
protein metabolism. SG which involves the removal of a significant portion of the stomach,
leading to changes in gastrointestinal anatomy and metabolic processes, therefore
comparing AST values between different age groups before and after sleeve gastrectomy
can help researchers and healthcare professionals understand how age influences liver
function and the impact of the surgery on different age categories. This needs further
studies and research.

Moreover, the current study showed that there is a significant reduction in first and
second age categories in ALT level (P=0.002, 0.000) respectively. Similar results were
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reported previous study Venancio F.A. et al. whose said that serum liver enzymes such
as AST and ALT are biomarkers of liver function and injury. An increase in the serum
levels of these enzymes is associated with hepatocyte injury and inflammation [34]. The
increase of serum liver transaminases observed in RYGB operation, suggests worsening
of hepatic function in these patients. Although most studies have reported beneficial
effects of BS on liver function, including a reversal of pathological liver changes [35]
some studies found an increased risk of progressive liver dysfunction and worsening of
inflammation and fibrosis following RYGB [35, 36]. This fact might be partially attributed
to the malabsorption that occurs after RYGB [37], and in SG there is no malabsorption. On
the other hand, the significant decrease of serum liver transaminases observed in the SG
group is consistent with previous reports [38].

Moreover, the current study showed that there is a significant reduction in first and
second age categories in ALP level (P=0.003, 0.000) respectively.

This is supported by the fact that a significantly lower level of serum Parathyroid
hormone after SG, ALP which is the marker of bone resorption is decreased [39].

In this study when compare between the level INR according to the age, we found that
there is significant difference (P=0.006) between patients before and after 6 months of
surgery through the first age category only, and that is similarly with [40] whose said that
age have effect on INR level. This is might be due to the metabolic alterations can influence
the coagulation cascade and clotting factors, leading to changes in INR [41], because the
metabolism slows with age due to loss of muscle tissue, but also due to hormonal and
neurological changes.

The prevalence of obesity is dramatically rising at present, making it a public health
issue [42]. The liver is one of the largest lymphoid organs in the human body. A primary
line of defence, it modulates the inflammatory response in autoimmune diseases [43, 44].

B CONCLUSION

The excess weight loss tended to increase with decreasing age. AST, ALT, ALP this
enzyme levels before and after the surgery can provide insights into liver function and
potential liver-related effects of the procedure and age have effect on INR level.
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Abstract

Introduction. Along with dysplastic coxarthrosis of the hip joint, compression of soft
tissues by osteophytes and abductor muscle weakness that is difficult to diagnose
clinically and radiologically, muscle-tendon contractures due to surgical operations, bone
deformations, length difference in the lower limbs and bone protrusions that hinder
joint movement, osteophytes adversely affect the results of surgery. In these cases, great
importance is attached to corrective procedures — excision of osteophytes that cause bone
compression, restoration of abductor muscle strength, the balance of the joint center and
balance of soft tissue in muscle contactures.

Purpose. Study the effect of excision of compressive osteophytes and elimination of
muscle contractures during total hip arthroplasty for dysplastic coxarthrosis on range of
motion of the joint, clinical functional indicators and providing of soft tissue balance.
Materials and methods. Bone compression during 92 surgeries in the hip joint of
135 patients (125 women) with mean age of 50.9+0.9 at the Arthroplasty and Arthroscopy
Department of the Scientific Research Institute of Traumatology and Orthopedics of the
Ministry of Health of the Republic of Azerbaijan between 2017-2019 soft tissue balance
was ensured by surgical removal of bone compression and the results of these surgeries
were studied. The range of motion of the hip joint was evaluated using the Merle d’Aubigne
Postel method, clinical complaints were evaluated using the WOMAC osteoarthritis index,
and the functional level of the joint was measured using the Harris Hip Scale. In group |
(control group, 43 patients) total hip arthroplasty was performed, and in group II
(92 patients), tenotomy and excision of osteophytes were also performed to ensure soft
tissue balance.

Results. According to the method of Merle d’Aubigne Postel, before surgery, the range of
motion of the joint in group | was 10+0.3, and in group Il was 9.4+0.2, and after surgery,
it was 16.4+0.2 and 16.3%0,2 respectively; The levels of clinical complaints before surgery
were63.1+1.7ingroup|,62.7+1.4ingroupll,6.54+1.2and 11.1+1.4 after surgery according
to WOMAGC, respectively. According to the Harris functional scale, before the surgery,

76 "Surgery Eastern Europe", 2024, volume 13, No. 1

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




Tpa BMaTosiorma n oprtonenua

Traumatology and Orthopedics /I

the functional index of the joint in group | was 44.5+2.0, and in group Il it was 42.1£1.5.
After the surgery, it was 85.3+1.3 and 82.7+1.0, respectively.

Conclusion. Removal of osteophytes, bony protrusions, muscle contractures in the joint
and around the joint along with total hip joint replacement surgery due to hip joint
disease helps to the reduction or disappearance of patients’ clinical complaints in a short
period, increase the range of motion and functionality of the joint, medical and social
rehabilitation, including the shortening of labor activity periods.

Keywords: dysplastic coxarthrosis, total arthroplasty, soft tissue balance, bone
compression, joint range of motion
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Pesiome

BBepeHue. Hapagy ¢ ancnnactnueckum kokcaptposom ([KA) TazobeapeHHoOro cycra-
Ba, ClaB/IeHNEeM MATKUX TKaHel ocTeodutamm n cnabocTbio OTBOAALLMX MbILL, TPYAHO
OMArHoCTMPYEMON KNUHUYECKN 1 PEHTIEHONIOrMYECKN, HepeKo HabnoaaloTca mbllley-
HO-CYXOXW/bHble KOHTPaKTypbl BC/IeACTBUE MepeHEeCeHHbIX XMPYPrmyecknx onepawun,
nedopmaLmm KocTern, pasHuLa B AIMHE HAXKHUX KOHEUYHOCTEN, KOCTHbIE BbICTYMbI, 3aTpya-
HAIOLLME ABUXKEHME CYCTaBa, KOTOPble OTpMLATENIbHO BANAIOT Ha pe3ynbTaThl XMpypruye-
CKOro BMeLLaTeNbCTBa. B 3Tux cnyyanax akUeHT AenaeTca Ha KoppurupyoLime meponpus-
TUA — nccevyeHne ocTeopMTOB, Bbi3bIBAOLNX KOMMPECCUIO KOCTU, BOCCTAHOBSIEHME CUSbI
OTBOAALLMX MblLL, obecneyeHne 6anaHca CYCTaBHOIO LIEHTPa U MATKMX TKaHeN.

Lienb. V3yueHrie BIMAHWA NCCEUYEHNA KOMMPECCUPYIOLLMX OCTEODUTOB U YCTPAHEHUSA Mbl-
LIeYHbIX KOHTPaKTYp Npu TOTanbHOWM NiacTuke TazobefpeHHOro cycrtasa no nosogy AKA
Ha 06beM ABMXKEHMWIN CYCTaBa, KINMHUKO-PYHKLMOHaNbHbIe MOoKa3aTenm u obecneyeHune
6anaHca MArkNX TKaHen.
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The Effect of the Excision of Compressive Osteophytes and Muscle
Contractures at Total Hip Arthroplasty Surgery Due to Dysplastic Coxarthrosis
on Joint Range of Motion, Clinical Functional Indicators, and Providing Soft Tissue Balance

Martepumanbi n metogbl. B otaeneHnn aptponnactnkn un aptpockonun HAUTO MwuHs-
apaBa AsepbarigxaHckon Pecny6nuku B 2017-2019 rr. npu ToTanbHOW NiacTuke Ta-
306egpeHHoro cyctaBa y 135 nauneHTtoB (125 xeHwwuH) ¢ IKA B cpegHeM Bo3pacTe
50,9%0,9 roga B 92 cnyyasax Xxvpypruyeckmn ycTpaHeHbl KOMAPeccnsa KOCTU 1 MbllleyHble
KOHTpPaKTYypbl, YeM obecneueH 6anaHc MATKKX TKaHen. O6bem ABUXeHWI Ta3obenpeH-
HOro cycTaBa f10 1 nocsie onepauun oueHnsanu no metogy Merle d Aubigne Postel, knu-
Huyeckune »anobbl oLeHnBanu no nHgekcy octeoaptpmuta WOMAC, dyHKUMOHanbHoe
COCTOAAHME CycTaBa U3MepsAnun no TazobenpeHHon wkane Harris. B | rpynne (KoHTposnb-
HadA rpynna, 43 nayueHTa) BbiNONHEHa TOTaNlbHaA NacTuKa Ta3obegpeHHOro cycTaBa,
Bo Il (92 nayneHTa) — LOMONHNTENIBHO TEHOTOMUA U UCCeYeHne ocTeodnToB ANa obe-
crnieyeHuns 6anaHca MATKUX TKaHEeN.

PesynbraTtbl. O6bem ABMKEHWI B CyCTaBe Ao onepauuu no metoamke Merle d Aubigne
Postel B | rpynne coctasnan 10+0,3, Bo Il - 9,4+0,2, a nocne onepaunn - 16,4+0,2 un
16,340,2 6anna COOTBETCTBEHHO; YPOBEHb KIMHUYECKUX »anob fo onepauumn cocTasui
63,1£1,7 B | rpynne, 62,7+1,4 Bo Il rpynne no WOMAGC, 6,54+1,2 n 11,1+1,4 6anna nocne
onepaummn cootBeTcTBeHHO. OYHKLIMOHaNbHbIN UHAEKC CycTaBa Mo wWwkane Harris B | rpyn-
ne coctasun 44,5+2,0, a Bo Il - 42,1+1,5, nocne onepaunn — COOTBETCTBEHHO 85,3+1,3 1
82,7+1,0 6banna.

3aknoueHne. Hapagy ¢ ToTanbHOW NnacTvkol Ta3obeapeHHOro cycrtaBa Mo nosogy
OKA, ynaneHue komnpeccmpyowmx octeodnToB, JONONHUTENbHbBIX KOCTHbIX BbICTYMNOB
B CyCTaBe N OKONOCYCTaBHOWN 30HE N yCTPaHEHNE MbIWEYHbIX KOHTPaKTYp NpuBOAAT K
3HAUUTENBHOMY YMEHDBLLEHMWIO UM UCYE3HOBEHUIO KIMHUYECKUX Xanob y naumeHToB B
KOPOTKME CPOKM, YyBENMYEHWNIO 06beMa ABMKEHWI U GYHKLMOHANbHOCTUN CyCTaBa, CHUXe-
HMIO CPOKOB MeAMNKO-COoLManbHOM peabnnutaumm n BOCCTaHOBJIEHWIO TPYAOBOW fieATesb-
HOCTW.

KnioueBble cnoBa: AUCMIACTUYECKUI KOKCAPTPO3, TOTaslbHaA apTponnacTuka, 6anaHc
MATKMX TKaHel, KoMNnpeccuns KocTen, o6 bem ABUKEHUI CycTaBa

B INTRODUCTION

At orthopedic surgery, total hip arthroplasty (THA) is one of the most successful
reconstructive surgical operations [1]. So, in the literature about desirable results after this
surgery is widely distributed [2, 3]. Adverse clinical outcomes also observed in patients
with severe co-morbidities [4], as well as incorrect positioning of the prosthesis, loosening
of the implant or wound infection are the main causes of unsuccessful results [5]. On the
other hand, in patients with the problem of compression of soft tissues with osteophytes
which is difficult to diagnose abductor muscle weakness, muscle-tendon contractures
related to surgical operations, bone deformations, length difference in the lower limbs,
and bone protrusions and osteophytes that hinder the movement of the joint negatively
affect the results of the surgery [6-9]. In these cases, great importance is attached to
corrective procedures — excision of osteophytes that cause bone compression, restoration
of abductor muscle strength, the balance of the joint center and provision of soft tissue
balance in contracture muscles [10, 11].
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The ideas of Sir John Charnley, who first proposed and published the term "soft tissue
balance', were later adopted by Dorr L.D. was investigated in detail under the term "joint
balance" [12]. The increase in the range of motion of the joint and the elimination of
compressive factors lead to ensuring stability and increasing the strength of the joint and
the limb in general [13]. Therefore, correct restoration of soft tissue balance and removal
of osteophytes that interfere with stability and cause compression are key components
of surgery. These elements of the surgical operation increase the range of motion of the
joint, significantly reduce groin and knee pain, shorten the length difference of the limbs,
increase functionality and stability with the increase of offsets.

B PURPOSE OF THE STUDY

Study of the effect of excision of compressive osteophytes and elimination of muscle
contractures during total hip arthroplasty for dysplastic coxarthrosis on range of motion
of the joint, clinical functional indicators and providing soft tissue balance.

B MATERIALS AND METHODS

Between 2017-2019, at the Arthroplasty and Arthroscopy Department of the Scientific
Research Institute of Traumatology and Orthopedics of the Ministry of Health of the
Republic of Azerbaijan 92 surgeries at the hip joints of 135 patients (125 women) with
dysplastic coxarthrosis at mean age of 50,9+0,9 were performed at which tissue balance
was ensured by removing the compression surgically and the results of the operations
were studied. Candidates with articular bone components (osteophytes) were chosen
from patients with flexor, adductor, and external rotation contractures before THA
surgery, with indications for maintaining balance. Failure to achieve full knee extension
at hip joint extension position has been associated with flexor muscles, abduction
below 20°, and adduction and flexion below 90-100° with bone compression factor. The
patient’s gait, the length difference of the lower limbs were studied, and the state of joint
muscle contractures was evaluated. For this purpose, the range of motion of the joint was
evaluated by the Merle d’Aubigne Postel method, clinical complaints by the WOMAC OAl,
and the functional level of the joint by the Harris hip scale [14-16].

The contractured joint capsule and osteophytes were removed by 2 main surgical
techniques and soft tissue balance was ensured: in group | (control group, 43 patients),
hardened and shortened tendons, especially in the absence of osteophytes, were treated
with standard THA, and in group Il (92 patients) soft tissue tenotomy and osteophyte
excision operations were performed to ensure the balance.

In joints with soft tissue contractures, extra bone(s) formed, low scale indicators of
the range of motion of the joint, especially its flexion and abduction movements, were
determined before surgery. After the surgery, the differences in the range of motion
between the groups disappeared. However, the effect of surgical procedures on the range
of motion and functional indicators of the joint in the early period after the surgeries
of soft tissue balance, excision of bone components causing compression was not
statistically significant. Although extensive bone resection and removal of contractures
to ensure balance during surgery resulted in no reduction of clinical complaints in the
early period, clinical complaints disappeared statistically significantly during the follow-
up examination after 6 months.

«Xupyprua BoctouHasa EBponax, 2024, Tom 13, N2 1 79

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




The Effect of the Excision of Compressive Osteophytes and Muscle
Contractures at Total Hip Arthroplasty Surgery Due to Dysplastic Coxarthrosis
on Joint Range of Motion, Clinical Functional Indicators, and Providing Soft Tissue Balance

Surgical Technique

The length difference of the lower limbs was determined according to clinical
standards by measuring the length difference of the kneecaps in the patient lying on the
lateral side. According to the surgical protocol, the surgery began with the removal of
the joint capsule and the removal of the femoral head from the acetabulum. Opening of
the femoral canal and reduction of increased anteversion were achieved after acetabular
reaming and placement of the acetabular prosthetic component. After placing the
femoral component, the dimensions of the joint head were specified and the tension of
the abductor muscles was determined, and the implantation operation was completed by
inserting a synthetic joint head of the appropriate size.

In cases where it is impossible to fully open the hip-pelvic joint, tenotomy of
m. iliopsoas was performed in the region of the iliopsoas connecting to the lesser trochanter.
Subsequently, bony osteophytes around the anterior inferior iliac crest preventing the
femur from flexing below 90° were removed. In full extension and external rotation, when
the distance between the lesser trochanter and the pelvis is shorter than a finger width,
increasing the offset with the femoral head is performed. As a result, in internal rotation,
the neck of the femur moves away from the pelvis to the distance of one finger and 90°
bending is ensured. At the end of the surgery, Shuck and Dropkick tests were performed to
study the soft tissue balance, and the length of the limbs was measured [17].

Clinical Rating Scales

The range of motion of the hip joint was measured by the Merle dAubigne Postel
method. In modern orthopedics, the 3-parameter measurement method is widely used
for the clinical assessment of joint range of motion for the purpose of determining pain,
walking and disability indicators. The highest index of the range of motion of the joint was
evaluated with 18 points according to this method.

The Harris Hip Scale was used to compare the function of the joint before and after
the THA surgery, and the results of the surgery comparatively [14]. 4 parameters were
measured on this scale: pain, function, deformation and range of motion of the joint. In
the assessment standard, the highest score (the best possible result) was calculated as
100 points.

The VAS scale was used to assess the localization and intensity (severity) of pain before
and after surgery [17]. It is characterized by indicators ranging from 0 to 10 (0 — no pain, 10—
maximum intensity (severe) pain). At the same time, the severity of pain was evaluated in
5 ranges from the absence of pain to the unbearable pain.

The WOMAC OAI was used to assess clinical complaints before and after surgery [3].
It is characterized by indicators ranging from 0 to 100 (0 — no clinical complaints, 100 —
extremely severe clinical complaints). For the assessment of clinical complaints, indicators
such as pain, joint stiffness and functionality were evaluated.

Statistical Calculations and Analysis

Quantitative data obtained in patients before and after surgery were calculated and
analyzed with statistical software (SPSS statistical package version 25.0) and expressed as
mean = standard deviation (SD). The Bonferroni correction test was used for the analysis
of these indicators, and the Pearson ? test was used for the analysis of quality indicators.
Statistical results were checked by Kruskal — Wallis and Wilcoxon non-parametric tests.
A probability level as a statistically reliable indicator was taken as p<0.05.
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B RESULTS

Patients were divided into 2 groups in order to study the effect of soft tissue balance
and removal of bone compression components on range of motion and clinical-functional
indicators of the joint in dysplastic coxarthrosis of the hip joint. At group |, 43 joints in
which only THA surgery was performed, at group Il, 92 joints in which correction of soft
tissues, excition of compresing bony osteophytes were also performed along with THA
surgery were studied and clinical results were analyzed.

According to the Merle dAubigne Postel method, the range of motion of the joint in
group | before surgery was 10+0.3, and in group Il it was 9.4+0.2. After the sugery, this
indicator was 16.4+0.2 and 16.3£0.2 points, respectively. Before surgery, the level of
clinical complaints according to the WOMAC OAI was set at 63.1+1.7 points in group |
and 62.7+1.4 points in group Il. After the surgery, this indicator was calculated as 6.54+1.2
and 11.1+1.4 points for the groups, respectively. Before the surgery, the functional index
of the joint on the Harris functional scale was calculated as 44.5+2.0 points in group |
and 42.1+1.5 points in group Il. After the operation, this indicator was 85.3+1.3 and
82.7+1.0 points, respectively (table 1).

The level of clinical complaints in patients of both groups before and after surgery was
evaluated according to WOMAC OAl (table 2).

Table 1
Quantitative indicators on functional scales

Soft tissue balance
Functional scales .
and indexes Number of patients n Group | Group Il
. Valid n 43 92

MD Aubigne pre

Mean 10.0+0.3 9.4+0.2
MD Aubigne post Mean 16.7+0.2 16,30.2

Mean 63.1+1.7 62.7+1.6
WOMAC OAl, pre -

Percentile 75 74.0 72.0
WOMAC OAI, post Mean 6.5+1.2 11.1£1.4
Harris, pre Mean 44.5+£2.0 42.1£1.5
Harris, post Mean 85.3+1.3 82.7+1.0

Table 2
Level of clinical complaints according to the WOMAC osteoarthritis index

Balance of the joint
Clinical complaints and functional indicators I group Group Il
Before surgery no difference no difference
After surgery down High
Functionality before operation high Down
Functionality after surgery high High
Flexion before surgery high Down
Flexion after surgery no difference no difference
Extension before surgery high Down
Extension after surgery no difference no difference
Preoperative abduction high Down
Postoperative abduction no difference no difference
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In the early period after surgery, the effect of providing soft tissue balance, excision
of bone components causing compression on joint range of motion and functional
indicators was not statistically reliable. During this period, clinical complaints were also
noticed with great intensity. Clinical complaints decreased significantly only after 6
months and the indicators converged. Joints with soft tissue contractures and extra bony
protrusions (osteophytes) had lower joint range of motion, especially joint flexion and
abduction, before surgery (table 3).

The relationship between the range of motion which can be achieved by the release
of soft tissues during the surgery and the elimination of the factors that cause bone
compression,, clinical functional indicators of the joint and sex, age, type of dislocation,
the occurrence of pre- and post-operative pain, complications and deformations, gait
parameters, complete or partial loss of gait function was studied by the qualitative
analysis of the Pearson y? test used to determine its statistical significance by the type of
dislocation and preoperative deformations.

Statistically reliable dependence was not found with sex and age indicators, as well as
with pain (table 4). Adverse outcomes (complications of fracture type, higher incidence
of deformities) were associated with soft tissue contractures, new bone(s) formation, or
long-term soft tissue calcification or hardening.

Table 3
Level of clinical complaints according to the WOMAC osteoarthritis index
Group | Group Il
man 3 7
Gender
woman 40 85
A <60 33 81
egrou
gegroup > 60 10 11
type 1 39 10
Crown Type type 2 0 62
type 3 4 20
L no 35 83
Complication
yes 8 9
1 point 4 39
. . 2 points 4 10
Harris deformation, pre-op -
3 points 29 35
4 points
1 point
. . 2 points 0 0
Harris deformation, Post-op -
3 points 0 4
4 points 43 88
U it no 1 6
neven gait, pre-o
gaitp P yes 42 86
U it ¢ no 38 68
neven gait, post-o
gatp P yes 5 24
. . no 42 88
Complete gait function loss
yes 1 4
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Table 4
Joint range of motion and clinical functional indicators after surgery
Chi-square 0.017
Gender Df 1
Sig. 0.896°
Chi-square 2,848
Age group Df 1
Sig. 0.091
Chi-square 82,976
Crowe Type Df 2
Sig. 0.000"
Chi-square 2,072
The occurrence of complications Df 1
Sig. 0.150
Chi-square 1,473
Pain before surgery Df 2
Sig. 04792
Chi-square 0.474
Post-operative pain Df 2
Sig. 0.789 <
Chi-square 16,266
Deformation before surgery Df 3
Sig. 0.001 '
Chi-square 1,927
Postoperative deformation Df 1
Sig. 0.165°
Chi-square 1,050
Gait parameters Df 1
Sig. 0.306°
Chi-square 3,632
Gait parameters Df 1
Sig. 0.057
Chi-square 0.336
Loss of gait function Df 1
Sig. 0.562°

*The Chi-square statistic is significant at the 0.05 level

Statistical analysis between groups with Kruskal - Wallis non-parametric test confirmed
the statistical reliability of the indicators of the type of dislocation, the location of the
acetabulum and the formation of deformations. Also, the results of flextion, extension
and abduction movements due to muscle contractures were also statictically significant

(table 5).

The results of the Wilcoxon test: in both groups, after surgery, the range of motion
of the joint increased, pain in and around the joint area, and other clinical complaints
decreased, the functionality of the joint and the surrounding area increased, flextion,
internal rotation, external rotation, adduction, abduction and gait parameters improved

(p<0.05) (table 6).
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}:ibr:tersange of motion and clinical functional indicators after surgery
n Mean Rank

Unprovided 43 61,62

Provided 92 70.98

Total 135
Test Statistics *°

Kruskal - Wallis H df Asymp. Sig.
Age 6,768 1 0.009
Type of dislocation 55,568 1 0,000
Acetabular deformation 8,754 1 0.003
Joint range of motion after surgery 4,284 1 0.038
Deformation before surgery 13,933 1 0,000
Flextion before surgery 6,710 1 0.010
Extension before surgery 6,516 1 0.011
Abduction before surgery 4,824 1 0.028

a. Kruskal Wallis Test

b. Grouping Variable: Balance

JT:ianterGange of motion and clinical functional indicators after surgery (Wilcoxon test results)
Test Statistics a,b
4 Asymp. Sig. (2-tailed)

MD Aubigne post - MD Aubigne -8,361 ¢ 0,000
Post-op Pain - Pre-op Pain -7,639¢ 0,000
Post-op VAS - Pre-op VAS -8,512¢ 0,000
Post-op WOMAC - Pre-op -8,330¢ 0,000
Post-op Harris — Pre-op Harris -8,329¢ 0,000
Post-op Harris pain — Pre-op Harris pain -8,271¢ 0,000
Post-op Harris Functionality - Pre-op Harris Functionality -8,332¢ 0,000
Post-op Harris deformation — Pre-op Harris deformation -8,080 ¢ 0,000
Post-op volume - pre-op volume -8,335¢ 0,000
Post-op flextion — pre-op flextion -8,300°¢ 0,000
Post-op extension — pre-op extension -4,264 ¢ 0,000
Post-op internal rotation — pre-op internal rotation -6,970°¢ 0,000
Post-op external rotation — post-op internal rotation -7,500°¢ 0,000
Post-op abduction - pre-op abduction -4,589 ¢ 0,000
Post-op adduction — pre-op adduction -6,880 ¢ 0,000
Post-op length difference - pre-op length difference -6,668 ¢ 0,000
Post-op uneven gait — pre-op uneven gait -7,410¢ 0,000
a. Balance = provided
b. Wilcoxon Signed Ranks Test
c. Based on negative ranks
d. Based on positive ranks
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B DISCUSSION

Providing soft tissue balance by the removal of soft tissue contractures during total
arthroplasty surgery for dysplastic coxarthrosis, the removal of osteophytes, bony
protrusions, and rough scar tissue around the joint, which are obstacles to flextion,
abduction, adduction, internal and external rotation movements its removal led to
an increase in its functionality, a reduction (disappearance) of pain and other clinical
complaints (gait disorders, uneven gait, limb length difference, deformities, etc.). Other
authors have also shown in their research that the range of motion of the hip joint,
especially in flexion and abduction movements, is low before surgery in joints with soft
tissue contractures, additional bone(s), bone protrusions [18, 19]. After the surgery, the
disappearance of the difference between groups for most indicators coincides with the
latest literature data [20, 21]. Unfavorable results are associated with the severity of the
pathology, long-term unjustified conservative treatment, including physical methods,
and late referral of patients to specialized centers, as well as long-term bed rest due to
severe pathologies, insufficient and low-quality care.

B CONCLUSION

This study evaluates the performance of additional surgical procedures during TAP
surgery to ensure soft tissue balance, increase range of motion and clinical functionality
of the joint in patients with hip disease with osteophytes, extra bony protrusions, muscle
contractures (calcification, stiffness, scarring) in and near the joint. highlights the necessity.
As aresult, patients’ clinical complaints decrease or disappear in a short period of time, the
range of motion and functionality of the hip joint increases, and the periods of medical-
social rehabilitation and labor recovery are shortened.

Restrictions of the Study

The main limitations of the study we present are that it is a single-center prospective
study. Secondly, the number of patients in the control group was less than 2 times that of
the main group. Thirdly, the absolute composition of patients in both groups was different
due to co-morbidities. This does not exclude distortions in the final results.
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Abstract

Introduction. It is unknown whether a Modified salter osteotomy is superior than a Dega
osteotomy in the treatment of hip developmental dysplasia after walking age.

Purpose. To examine the clinical and radiological outcomes of an untreated
developmentally dislocated hip treated by open reduction with or without a femoral
osteotomy and either a Modified salter or a Dega pelvic osteotomy in walking-age patients.
Materials and methods. This prospective study involved a consecutive series of cases
treated by a single surgeon at one institution between October 2010 and January 2015.
Inclusion criteria were cases of untreated developmental dislocation of the hip in children
presenting after walking age. Patients were randomized into two groups, namely Modified
salter or Dega pelvic osteotomy, and further divided into two subgroups (Subgroup A
patients less than 4 years) and (Subgroup B those >4 years).

Results. The study found no significant clinical and radiological differences between
subgroup A of Dega and Modified salter osteotomy, favorable clinical result was found
in 83.3% of Dega subgroup A and 92.7% for Modified salter with the same age subgroup,
also the favorable radiological result was found in 91.6%, 87.9% for Dega subgroup A and
Modified salter subgroup A respectively. Significant clinical and radiological differences
were found between subgroup B of Dega and Modified salter osteotomy. Favorable
clinical result was found in 93.1% of Dega subgroup B and 54.6% for Modified salter with
same age subgroup, while favorable radiological result was found in 93.2%, 54.5%, for
Dega subgroup B and Modified salter subgroup B respectively.

Conclusion. For patients more than 4 years old, Dega osteotomy is more favorable and
associated with fewer complications than Modified salter osteotomy, while in patients less
than 4 years both types of osteotomy can be used safely.

Keywords: modified Salter, Dega osteotomy, developmental dysplasia , derotation,
avascular necros
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Pesiome

BBepeHume. [1o HacToALero BpeMeHN He YCTaHOBJIEHO, ABNAETCA N MOAMbULIMPOBaH-
Haa octeotomusA no Contepy 6onee 3¢pdeKTUBHON, YeM ocTeoTOMUA MO [lera, B neyeHnm
BPOXAEHHOW AMCMNa3nmn Ta306eipeHHOro CycTaBa B BO3pacTe XoAbObl.

Llenb. M3yunTb KNMHMYECKNE N PEHTIEHONIOrMYecKne pesynbTaTbl MEPBUYHOMO NevYeHnn
BPOXAEHHOTO BbiBMXa 6efjpa METOAOM OTKPbITOrO BMPaB/EHNA B COYETaHNM C NOAB34O0L-
HOI ocTeoTOMMEN Ta3a UK 6e3 Hee C NpoBefeHNeM MOANDULMPOBAHHON OCTEOTOMMIM
Ta3a no Contepy nnu octeotommun Tasa no [lera y naumeHToB B BO3pacTe XofbObl.
Matepuanbi n metogbl. B faHHOM NepcneKTVBHOM UCCNeA0BaHUN MPOBeeH aHanus no-
ClefjoBaTesIbHOW CepUn onepaLNoHHbIX BMELLATENbCTB, BbIMOHEHHbIX OLHUM XUPYProM
B OIHOM MeMILIMHCKOM YUpeXKAeHUN B Nepuog c okTabpsa 2010 roga no AHeapb 2015 roga.
Kputeprem BKtoueHUA GblIo NEPBUYHOE ObpaLleHre Mo NOBOAY BPOXKAEHHOMO BbiBYMXa
6efpa y feTeil, LOCTUILMX BO3pacTa XoAbbbl. MauneHTbl 6b111 cyyaiiHbiM 0bpa3om pac-
npepeneHbl Ha ABe rpynnbl: B rpynny MoandrumMpoBaHHON octeoToMun Tasa no Contepy
WM B rpynny octeotomuu Tasa no [era. [lanee nayneHToB KaXgon 13 rpynn pasgenunm
Ha iBe noArpynnbl: nogrpynna A — nauyeHTbl 4o 4 neT v nogrpynna B — naymeHTbl cTapLue
4 ner.

PesynbraTbl. /iccnefoBaHve He BbIABUNO CyLECTBEHHbIX KNTMHUYECKUX N PEHTTeHONoru-
YeCKMX pasnmunii mex gy nogrpynnamu A rpynn c octeotomuein no flera u ¢ moanouum-
poBaHHOW ocTeoTomuel no ConTtepy; 61AroNPUSTHBIN KIIMHUYECKNI ncxod Obll OTMEYEH
B 83,3% cnyyaeB B nogrpynne A rpynnbl ¢ octeotomuen no [era v B 92,7% cnyyaes B Ta-
KOW »e BO3pacTHOW nogrpynne rpynnbl ¢ MoandunumpoBaHHo octeotoMmeli no Contepy.
Takxe Obln1 OTMeUeHbl 61aronpuATHbIE Pe3ybTaTbl PEHTFEHONOMMYECKNX MCCe0BaHUIN
y 91,6% 1 87,9% mncnbiTyeMbix nogrpynnbl A rpynnbl ¢ ocTeoTommnen no lera n nogrpyn-
nbl A rpynmnbl ¢ MOaNGUUMPOBaHHOIN ocTeoTommen no Contepy COOTBETCTBEHHO. [locTo-
BEPHblE PA3NYMA B KIUHUUYECKNX U PEHTTEHOMOrMYecKnX NokasaTenax 6bi1u BbiABMEHDI
mMexay nogrpynnamm B rpynnbl ¢ octeotoMmeli no lera u rpynnbl ¢ MOgMGULMPOBaHHOM

88 "Surgery Eastern Europe", 2024, volume 13, No. 1

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




Tpa BMaTosiorma n oprtonenua

Traumatology and Orthopedics /I

octeotomueri no Contepy. bnaronpmATHbIN KNMHWYECKUIA ncxod BOCTUMHYT B 93,1% cny-
yaes B noarpynne B rpynnbl ¢ octeotomunein no [era n 8 54,6% cnydyaes B nogrpynne B
rpynnbl ¢ mognduLMpoBaHHo octeoTommern no Contepy, B TO BpeMA Kak bnaronpuAr-
Hble peHTreHoNornyecKme pesynbratbl oTMeyveHbl B 93,2% n 54,5% cnyyaes B nogrpyn-
ne B rpynnbl ¢ octeotomuert no [era v B nogrpynne B rpynnbl ¢ mogndnupoBaHHON
octeoTomuen no Contepy COOTBETCTBEHHO.

3aknioueHue. py neyeHUn nauMeHToB CTaplle 4 feT npeanoyTuTeNnbHee NPOBOAUTb
ocTteoToMuio Mo [lera, KOTopasa CONPOBOXAAETCA MEHbLUUM KOIMYECTBOM OC/IOXHEHWI,
yem moanduLMpoBaHHaa octeotomua no Contepy, B TO BPema Kak y NaLMeHTOB MiagLue
4 net MoXHo 6e30MacHo ncnonb3oBaTb 0ba BrAa OCTEOTOMUN.

KnioueBble cnoBa: mogndumumpoBaHHaa octeotomua no Contepy, octeotomma no [era,
BPOXAEeHHaA ANCNnasua, KoppeKkuua BpaliatenbHoi aepopmauni, aBacKynAapHbIN HEKPO3

B INTRODUCTION

The sequel of developmental dysplasia of the hip (DDH) are a common cause
of osteoarthritis of the hip and may create challenges when performing total hip
arthroplasty [1]. Surgical treatment of a developmentally dislocated hip presenting after
walking age involves an open reduction and capsulorrhaphy, usually an osteotomy of
the proximal femur for shortening and derotation, and often a pelvic osteotomy. Many
authors have suggested that the results following a pelvic osteotomy are best when the
procedure is performed before 4-5 years of age as the acetabular remodeling is greatest
during is early years [2-4]. While some surgeons favor using Modified salter’s redirectional
osteotomy [5], others utilize a volume-reducing pelvic osteotomy such as the Pemberton
or Dega to address acetabular dysplasia at the time of open relocation of the hip [6].

B PURPOSE OF THE STUDY

To compare clinical and radiographic results in patients of walking age with a
developmentally dislocated hip treated by open reduction and capsulorrhaphy, femoral
shortening osteotomy with or without derotation and varus, and either a Modified salter
or a Dega pelvic osteotomy.

B MATERIALS AND METHODS

We reviewed clinical and radiographic data on a consecutive series of cases treated
by a single surgeon at one institution between October 2010 and January 2015. Patients
were included if they had an untreated developmentally dislocated hip(s) and presented
after walking age. Patients were excluded if they had previous surgical management,
a teratologic dislocation, or any neurologic condition, syndrome, or connective tissue
disorder.

The surgical technique involved a percutaneous adductor tenotomy, open surgical
relocation and capsulorrhaphy, a femoral shortening osteotomy with or without
derotation and/or varus, and a pelvic osteotomy. The indication for a femoral derotation
was anteversion greater than 60°, and for varus was a neck-shaft angle greater than
145°, The amount of femoral shortening ranged from 10 to 35 mm, with an average of
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Table 1

Barrett’s modification of McKay'’s criteria
Rating Criteria
Excellent Stable, painless hip; no limp, Trendelenburg sign negative, full range of motion
Good Stable, painless hip; slight limp, slight decrease in range of motion

Stable, painless hip; limp, positive Trendelenburg sign, limited range of motion,

Fair or a combination of these
Poor Unstable or painful hip or both; positive Trendelenburg sign
Table 2

Bucholz - Ogden classification system of avascular necrosis of the proximal femur

Type Description

Irregular ossification of the femoral head with no abnormalities of ossification of the metaphysis is
the hallmark of type | AVN

Lateral metaphysis shows evidence of injury; femoral head grows into valgus deformity following
premature lateral epiphyseal closure; relative overgrowth of greater trochanter

11l Entire metaphysis affected; femoral neck extremely short, with marked trochanteric overgrowth
Lucent defect along medial metaphysis indicates growth disturbance of medial growth plate,

\% which causes femoral head to grow into varus deformity; relative overgrowth of greater
trochanter
Table 3
Severin criteria for evaluation of radiographic results
Type Rating Criteria
Typel Excellent Normal hips
Concentric reduction of the joint with deformity of the femoral neck, head,
Typelll Good
or acetabulum
Typellll Fair Dysplastic hips without subluxation
Type IV Bad Subluxation
TvpeV The head articulating with a secondary acetabulum in the upper part of the
yp Very bad original acetabulum
Type VI Redislocation

20 mm, the femoral osteotomy was fixed by a 2.7 dynamic compression plate (DCP) with 5
or 6 holes. The Modified salter osteotomy was performed using a standard technique (Add
reference).

In addition to these procedures, patients were randomly divided into those who
received a Modified salter (Group 1) versus a Dega (Group 2) osteotomy. For the purposes
of our analysis, the patients were further divided based on age <4 years (1A, 2A) versus
>4 years (1B, 2B), yielding four study groups. Demographic information was collected
preoperatively, and radiographs and clinical records were reviewed throughout the
postoperative course. The clinical outcomes were assessed by a modification of McKay's
criteria (Table 1) [7]. The radiograph assessment was based on the acetabular index (Al)
[8], the Bucholz — Ogden classification (Table 2) [9], and the Severin classification [10]
(Table 3).

The volume-reducing pelvic osteotomy consists of an incomplete semicircular
transiliac osteotomy, in which the osteotomy started about 1.5 cm above the superior

90 "Surgery Eastern Europe", 2024, volume 13, No. 1

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




TpaBmatonorus u optonegus

Traumatology and Orthopedics /I

acetabular ridge and is directed obliquely from the lateral superior to medial and inferior
aspect to exit through the inner cortex just above the horizontal limb of the triradiate
cartilage, leaving the posterior one-third of the inner cortex intact (approximately 1 to 1.5
cm in front of the sciatic notch). Tricortical autologous iliac crest graft was used in all pelvic
osteotomies. Patients were immobilized in a one-and-a-half spica cast with hip in 10-15°
flexion, 15-25° abduction, and neutral rotation for six weeks then trimmed to bilateral
above knee cast for additional four weeks. In bilateral cases, contralateral hip surgery was
performed 2 months after the first surgery, if Modified salter osteotomy was performed in
the first hip, the pins used for fixation of the graft were removed at that time. Radiographs
were taken preoperatively, immediate postoperatively, after 2 weeks, after 6 weeks, after
removal of the spica cast, at 6-month intervals, and at the final visit.

Differences between the groups were compared using the Chi-squared test for the
comparison of categorical variables, while for normally distributed values a two-tailed
Student’s t-test was used. A two-tailed p-value of 0.05 was regarded to be statistically
significant. The analyses were performed using SPSS version 17.0 software.

B RESULTS

The average age was 2.8 years at the time of surgery (18 months to 6 years), and the
average follow-up was (4-50) months. Varus derotational osteotomies were performed in
24 patients (30 hips). There were no significant differences in the percentage of favorable
results between the Dega (83.3%) and Modified salter (92.7%) osteotomies in the younger
cohort of patients (1A, 2A) (p>0.05), patients treated by the Dega had a greater percentage
of favorable results, 93.1% versus 54.6% for the Modified salter group, in the older cohort
(P<0.05). For those patients treated with Dega osteotomy, no statistical difference was
observed between subgroups A (83.3% favorable) and B (93.1% favorable) (P>0.05), while
there was a significant difference between subgroup A (92.1% favorable) and B (54.6%
favorable) for those who underwent Modified salter osteotomy (P<0.05) (Table 4).

There were statistically significant differences (P<0.05) between subgroup B for those
patients treated with Dega osteotomy (favorable 93.2%) and subgroup B of those treated

Table 4
Classification of the patients at first presentation according to the age and type of osteotomy performed

Age subgroup (Months) Dega osteotomy Modified salter osteotomy Total no. of hips
18-48 (A) 36 (55.39%) 41 (65.08%) 77 (60.16%)
48-72 (B) 29 (44.61%) 22 (34.92%) 51 (39.84%)
Total 65 (100%) 63 (100%) 128 (100%)
Table 5
Final clinical outcome in the two different age subgroups with each type of osteotomy

Clinical end results Dega osteotomy Modified salter osteotomy

A B A B

Excellent 9 (25%) 12 (41.4%) 13 (31.7%) 6 (27.3%)

Good 21 (58.3%) 15 (51.7%) 25 (61%) 6 (27.3%)

Fair 4(11.1%) 2 (6.9%) 2 (4.9%) 3 (13.6%)

Poor 2 (5.6%) 0 (0.0%) 1 (2.4%) 7 (31.8%)

Total 36 (100%) 29 (100%) 41 (100%) 22 (100%)
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with Modified salter osteotomy (favorable 54.5%), while no significant difference (P>0.05)
was noted between subgroup A for patients treated with Dega osteotomy (favorable
91.6%) and subgroup A of those treated with Modified salter osteotomy (favorable 87.9%)
(Table 5).

For those patients treated with Dega osteotomy, there was no significant radiological
difference (P>0.05) between both subgroup A (favorable 91.6%) and subgroup B
(favorable 93.2%), while a significant difference (P<0.05) was found between subgroup A
(favorable 87.9%) and subgroup B (favorable 54.5%) for those treated with Modified salter
osteotomy (Table 6).

Three repeated Acetabular index measurements were performed in all the studied
groups during the preoperative, immediate postoperative, and final visit, and the results
are shown in Table 7. Significant statistical difference in the mean of acetabular degree
correction was found both in the immediate postoperative period (P<0.05) and at the

Table 6
Final radiographic outcome in the two different age subgroups with each type of osteotomy
i i A Dega osteotomy Modified salter osteotomy
Severin classification
A B A B
Typel Excellent 7 (19.4%) 8 (27.6%) 9 (22%) 5(22.7%)
Type ll Good 26 (72.2%) 19 (65.5%) 27 (65.9%) 7 (31.8%)
Typelll Fair 1(2.8%) 1(3.4%) 2 (4.9%) 3(13.6%)
Type IV Bad 1(2.8%) 1(3.4%) 2 (4.9%) 3(13.6%)
TypeV 0 (0.0%) 0 (0.0%) 0 (0.0%) 2(9.1%)
Very bad
Type VI 1(2.8%) 0 (0.0%) 1 (2.4%) 2(9.1%)
Table 7
The Acetabular index (Al) mean values for both groups of osteotomies
Mean Acetabular index Dega osteotomy Modified salter osteotomy
A B A B
Preoperatively 385 45.2 37.8 424
Immediate postoperatively 23.6 19.2 25.2 30.8
Final follow-up 16.8 14.8 18.2 27.04
Table 8
Complications
L Dega osteotomy Modified salter osteotomy
Complications
A (n=36) B (n=29) A (n=41) B (n=22)
Grade 1 - - - -
AVN according to Grade 2 6 (17%) 5 (17%) 4(10%) 5 (23%)
Bucholz - Ogden ) o ) 0
classification Grade 3 2 (6%) 1(3%) 3 (7%) 5 (23%)
Grade 4 1 (3%) - 2 (9%)
Limitation of hip joint movement 6 (17%) 2 (7%) 3(7%) 10 (45%)
Subluxation 1 (3%) 1(3%) 2 (5%) 3(14%)
Redislocation 1 (3%) - 1(2%) 4 (18%)
Superficial wound infection 1 (3%) - 3 (7%) -
Distal femoral fracture 3 (8%) - 1(2%) -
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final follow-up visit (P<0.05) when comparing subgroup, A of patients treated with Dega
osteotomy and those of the same age group treated with Modified salter osteotomy, and
this was in favor of Dega osteotomy. When comparing subgroup B of patients treated
with Dega osteotomy and subgroup B of patients treated with Modified salter osteotomy
regarding the mean of acetabular degree correction significant statistical difference was
observed both in the immediate postoperative period (P<0.05) and at the final follow-up
visit (P<0.05) which was also in favor of Dega osteotomy.

Complications are listed in Table 8 and included stiffness (21), avascular necrosis
(9), a subluxation (7), redislocation (6), superficial wound infection (4), and distal femur
fracture (4).

Complications included limitation in range of motion Regarding subgroup (A) of
patients treated with Dega osteotomy limitation of hip joint movement was observed in
six patients. Avascular necrosis occurred in nine hips according to the Bucholz — Ogden
classification (six were grade Il, two were grade lll, and one grade IV), and all patients
were managed conservatively. Subluxation occurred in one patient and redislocation also
occurred in one patient and was considered a failure. Superficial wound infection was
observed in one patient and was managed with oral antibiotics and dressing. The distal
femoral fracture was observed in three patients after changing the spica to the above
knee.

Subgroup (B) of patients treated with Dega osteotomy limitation of the hip joint
movement was observed in two patients. Avascular necrosis occurred in six hips (five were
grade ll, one grade Ill) and all patients were managed conservatively. Subluxation was
noted in one patient only.

Subgroup (A) of patients treated with Modified salter osteotomy limitation of the
hip joint movement was observed in three patients. Avascular necrosis occurred in
seven patients (four were grade Il, three were grade ll) and all patients were managed
conservatively. Subluxation occurred in two patients and re-dislocation was observed
in one patient and was considered a failure. Superficial wound infection was observed
in three patients and was managed with oral antibiotics and dressing. A distal femoral
fracture happened in one patient after changing the spica to the above knee.

A B

Fig. 1. (A) Preoperative radiograph of 2.5 years old girl with left side DDH. (B) Same patient after 1 year
follow-up of Dega osteotomy and femoral shorting
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A B

Fig. 2. (A) Preoperative radiograph of 2 years old boy with right side DDH. (B) Same patient
after 16 months follow-up of Dega osteotomy and femoral shorting

A B

Fig. 3. (A) Preoperative radiograph of 2 years and eight months old girl with bilateral DDH. (B) Same
patient after 20 months follow-up of Bilateral Modified salter osteotomy and femoral shorting

A B

Fig. 4. (A) Preoperative radiograph of 22 months old girl with right side DDH. (B) Same patient after
15 months follow-up of Modified salter osteotomy and femoral shorting

Subgroup (B) of patients treated with Modified salter osteotomy limitation of the hip
joint movement was observed in ten patients (three patients improve with physiotherapy
and seven patients show no improvement). Avascular necrosis occurred in twelve
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patients (five were grade I, five were grade Ill, and two were grade IV) and all patients
were managed conservatively. Subluxation occurred in three patients and redislocation
happened in four patients and was considered a failure.

B DISCUSSION

In the dysplastic hip, point loading occurs at the edge of the steep and shallow
acetabulum, pelvic osteotomies reduce this load by increasing the contact area, relaxing
the capsule and muscles about the hip, improving the moment arm of the hip, and
normalizing the forces of weight bearing [11].

In this study, we divided the patients according to age into two subgroups A and B
in each type of pelvic osteotomy (for better interpretation of the results) and we chose
the age of 4 years as a cut-off age between the two subgroups because the tendency of
acetabular remodeling is markedly decreased after the age of 4 years [12].

The acetabular index was used to assess femoral head coverage and follow-up of
acetabular remodeling [13]. For those patients who underwent Dega osteotomy the
mean degree of acetabular index descent at the final follow-up visit was 22°, 30° degree
for A, B subgroup respectively, these results are similar to those mentioned by Grudziak
and Ward (21°) [14], also Karlen and Skaggs et al., reported a (24°) degree of descent in
26 hips at the final follow-up visit [15], while for those patients who underwent Modified
salter osteotomy the mean degree of acetabular index descent at the final follow-up visit
was 20° 15° degree for A, B subgroup respectively, and these results are similar to that
mentioned by Sun et al. who reported an average of 20° of descent of Al postoperatively
[16], while Bohm and Brzuske reported 21° of Al descent at the last follow-up in a period
of 30 years follow up [17].

Patients who underwent Dega osteotomy reported 83.3%, 93.1% favorable clinical and
91.6%, and 93.2% favorable radiological results for subgroups A, B respectively. Similarly,
Ruszkowski and Pucher documented favorable clinical outcomes in 89% and favorable
radiographic outcomes in 72% [18], while Grudziak and Ward reported good outcomes in
most of their patients [14].

In our study, subgroup A of patients with Dega osteotomy had 16.7% unfavorable
clinical outcomes (six cases of limitation of hip movement) which might be due to early
osteonecrosis of the femoral head and some technical difficulties of the osteotomy
procedure.

In subgroup A of patients treated with Modified salter osteotomy, 92.7% favorable
clinical and 87.9% favorable radiological results were documented, comparable results
were obtained by Chia-Hsieh Chang et al. who reported good clinical and radiographic
results in 89% and 92% of their patients, respectively [19]. However, in Modified salter
subgroup B favorable clinical and radiological results were 54.6%, and 54.5% respectively,
we explain these results by the following reasons: first, limited acetabular coverage offered
by Modified salter osteotomy because of the limited flexibility of its hinge mechanism
which is the pubic symphysis [11], second, decrease acetabular remodeling after 4 years
old as mentioned previously, third, in our study all patients had frank dislocation which
might negatively affect the results of Modified salter osteotomy by increasing the
incidence of avascular necrosis of the femoral head [17]. Modified Salter R.B.and Dubos J.P.
also documented less favorable results in Modified Salter osteotomy for those more than
4 years old [20].
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In other studies which compare both types of osteotomy, Lopez-Carreno et al. [21]
reported significant differences in favor of Dega osteotomy in clinical results and degree
of Al descent, but radiological results according to Severin’s classification were not
significant, while in our results in subgroup B of Dega and Modified salter osteotomy
significant differences were found in clinical results, degree of Al descent and radiological
results, also in subgroup A of Dega and Modified salter osteotomy no significant difference
was noted in clinical results and radiological results, however, a significant difference was
only noted in the degree of Al descent, this explains by the fact that Lopez-Carreno et al.
not classified his patients according to the age and he took into account the varieties of
DDH: luxation of the hip, subluxation, and acetabular dysplasia, while we included only
frank dislocation.

Another prospective study by Ahmed Essam Kandil et al. [22] which was done for
patients with a mean age of 2.3+0.5 years revealed no significant differences both in
clinical and radiological results and this was similar to our result in subgroups A.

Another study by Mohamed El-Sayed et al. [23] who involved patients from 2-6 years
and divided the patients into those below 4 years and those above 4 years, showed that
in those above 4 years old favorable results in Dega osteotomy were higher than that of
Modified salter osteotomy and this was similar to our results, while in those under 4 years
he reported better clinical and radiological results in Modified salter osteotomy and he
stated that Dega osteotomy performed in those below 4 years old had the worst clinical
and radiological results among all other subgroups in his study and explained this by
technical difficulties and the recent introduction of Dega osteotomy to their center.

Avascular necrosis of the proximal femur which is a devastating complication
occurred in 26.5% of our patients, Thomas et al, reported 37% of AVN [24], Brougham et
al. [25] reported 47%, while Zionts L.E. et al, reported 6% of ANV in their study [26]. Marcin
Domzalski et al. [27] explained this wide variation might be due to classification systems
and the strictness with which the criteria are interpreted and the period of follow-up
of the study which may show an increased incidence of AVN as follow-up increases
and therefore the diagnosis of growth disturbance of proximal femur in a period less
than 10 years is considered a preliminary, also he noted like many authors, Sibinsk et
al. [28] Chia-Hsieh Chang et al. [19] that those patients with increasing age, high grade
of dislocation, Without pre-op. traction or without femoral shaft shortening had an
increased incidence of AVN, we also believed this and did femoral shorting routinely in
our patients.

In patients who underwent Modified salter osteotomy we noted an increased
incidence of AVN in those more than 4 years old, while in the Dega osteotomy group we
not seen any difference between both subgroups, this might be due to increasing ANV in
those below 4 years because of technical difficulties in Dega osteotomy in young children.

In the Dega osteotomy group, we encountered two cases of subluxation and one case
of dislocation, while in the Modified salter osteotomy group subluxation was noted in
five patients and dislocation occurred in five patients, we might explain this by the fact
that Modified salter osteotomy is suitable only in those with anterolateral deficiencies
of the acetabulum [29, 30]. In contrast, Dega osteotomy can give anterior, lateral,
and posterior coverage and that is why Dega osteotomy was designed originally for
patients with cerebral palsy, who have greater lateral and posterior acetabular coverage
deficiencies [11].
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B CONCLUSION

We concluded that Dega osteotomy is valuable in the treatment of DDH after walking
age, especially for those with shallow acetabulum since it gives anterior, lateral and
posterior coverage and a greater degree of acetabular index correction. Hinge sites of
Dega osteotomy can involve to varying degrees, the sciatic notch, the posterior portion
of the inner pelvic cortex, and the horizontal limb of the triradiate cartilage, while
Modified salter osteotomy only redirects the acetabulum and only provide anterolateral
coverage. Also, Dega osteotomy is considered stable and not requires osteosynthesis so
there is no additional risk for osteosynthesis removal, while Modified salter osteotomy is
unstable and requires pins fixation and had an additional risk for osteosynthesis removal.
Despite all of this, Modified salter osteotomy is also considered a good option in those
less than 4 years who require only 10°-15° of Al correction and it has the advantage
in that it can be performed without fluoroscopy and no technical difficulties as Dega
osteotomy.
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Abstract

Introduction. Benign parotid tumors have a minor risk for malignant transformation.
Parotid gland tumors account for almost 70% of all salivary gland tumors and over 85% of
them are benign, since 80% of these benign tumors are pleomorphic adenomas.
Purpose. Determination of the incidence of parotid tumors in Iraq and the percentage of
malignant cases.

Materials and methods. A randomized prospective cross-sectional study had been
conducted from January 2017 to July 2022, on 41 patients. Data including; increase in
mass size, painful mass, a heterogeneous picture on imaging techniques, and atypical
findings on fine needle aspiration (FNA). The biopsy was examined by two expert
histopathologists.

Results. The present study included 41 cases with a mean age of 47.51+14.81 years,
more than half of the cases were female 23 (56.1%). Most of the cases were from rural
areas 24 (58.6%). And the majority of the cases had no family history of malignancy 29
(70.7%). However, nearly half of the cases were non-smokers 21 (51.2%). Meanwhile,
the majority of the cases had a benign biopsy 39 (95.1%) while only 2 (4.9%) cases had
malignant biopsy results. Features like increasing the size of the mass (70.73%) while only
(29.27%) presented with pain, and most of these cases presented with less than 5 years
(60.97%) while those who presented between 5 and 10 years in only (39.03%). However,
postoperatively, the majority of patients suffered from numbness 27 (65.9%) followed by
mouth deviation during laughing 2 (4.9%). Regarding the fine needle aspiration results
of the patients; 80.48% of the patients recorded pleomorphic adenoma features, while
9.76% presented with atypical adenoma and Warthin’s tumors.

Conclusion. Female gender, middle age, positive family history and smokers are frequent
features of parotid gland tumors. Postoperative complications include seroma, hematoma
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and facial neuropathy are recorded. Benign lesions are the most common pattern of
parotid tumor than malignant. Enlarge size of the mass and chronic pain could be signs
of malignancy of parotid gland tumors. Most common histology of parotid tumor is
pleomorphic adenoma.

Keywords: parotid gland malignancy, atypical adenoma, benign parotid tumors,
pleomorphic adenoma, head and neck mass, Warthin’s tumors

Cadap A.AADK, Cayp Ok .2 Canux M. k.2
'YuyebHas knuHuka Anb-Cagpaepa, bacpa, Vpak
2YyebHan knuHmKa bacpsl, bacpa, Mpak
3MenunumHckuin Konnenx, bacpa, Mpak

YacToTa BCTpeyaeMoCTH 3/10Ka4YeCTBEHHbIX
HOBOOOPA30BaHNI OKONOYLLHOM CJIIOHHOM »Kene3bl
y MNaLMeHTOB, NepeHecwnx Xmpyprmyeckoe
BMeLLaTesIbCTBO MO NOBOAY MNaToNornyeckmnx
[o6poKayecTBEHHbIX 0Opa3oBaHNN

KOHGNUKT MHTEpecoB: He 3asiBneH.

Bknap aBTopoB: Cadap A.A.A. - KOHLENUMSA NCCNe[oBaHNA, METOAONOUS, GOPManbHbIN aHaNN3, NPOBEAEHNE NCCIE[OBaHNIA,
npviBneyeHne pecypcos, 06paboTka AaHHbIX, HaNMCaHNe NCXO[HOTO TekcTa cTatby; Caya [x.[. — HayuHOe PyKOBOACTBO, KOH-
Lenums NccnefoBaHus, NPOBEAEHUE NCCIef0BaHNil, 06paboTKa faHHbIX, HAaNVCaHNe NCXO[HOTO TekcTa cTatby; Canux M.Ox. —
Hay4HOe PyKOBOACTBO, KOHLENLWA NCCef0BaHus, MPOBEAEHIE NCCIIe[0BaHNIA, MPUBNEYEHNE PecypCcoB, 06paboTKa AaHHbIX,
HanmcaHme NCXOAHOrO TEKCTa CTaTbMU.

STuyeckoe 3aaBneHmne. Bce BKIOUEHHbIE NAaLMEHTbI BblIM NPOMHGOPMMPOBaHbI O CYTU UCCIIE[OBAHA U MOHUMANN €ro LieH-
HOCTb, Nepef BKIIOUEHNEM OT HUX 6binv MoNyyYeHbl YCTHble cornacus. OduumanbHoe ogobpeHmne Ha NpoBeaeHne NCCNeaoBaHns
6b1/10 MOMTyHYEHO OT YNpaBneHws 3npaBooxpaHeHuns bacpei.

CraTbs ony6n1KoBaHa B aBTOPCKO peaakumu.

MopaHa: 05.09.2023

MNpuHaTa: 11.03.2024
KoHtakTbl: medicalresearch20@yahoo.com

Pesiome

BBepeHume. [1o06poKayeCcTBEHHbIE OMYXOJIV OKOMOYLLIHOWN CIIIOHHON Xese3bl XapaKTepusy-
I0TCA HE3HAUUTENTbHbIM PUCKOM 3/I0Ka4yeCTBEHHOro nepepoxaeHusa. Onyxony OKONoyLL-
HOW CJIIOHHOW ene3bl COCTaBNAT NouTy 70% Bcex onyxonemn CAOHHBIX Xenes, u 6onee
85% U3 HYX ABNAIOTCA JO6POKauyeCcTBEHHbIMU, MOCKONbKY 80% 3TNX JO6POKaueCTBEHHbIX
onyxonen NpefcTaBAAlT cobom NneoMopdHble afeHOMbI.

Lienb. OnpegeneHre 4acToTbl BCTPEYAEMOCTM ONYXONel OKONOYLUHOWN CIOHHOW »ene3bl
B /pake 1 npoueHTa NaLMeHTOoB CO 3/10KayeCTBEHHbIMU HOBOOOPa30BaHMAMM.
Martepuanbl n metoabl. PaHAOMM3POBaHHOE KOHTPONMPYyeMoe nepeKkpecTHoe nccne-
[OBaHMe NpoBoAnIoch ¢ AHBapA 2017 roga no utonb 2022 roga. B nccnegoBaHum npuHAn
yuyactve 41 nayueHt. [laHHble NCCnefoBaHWA BKAYanu: yBenuueHne pasmepoB obpa-
30BaHusA, 6011e3HeHHOCTb, HEOAHOPOAHOCTb KapTWHbI MPY BU3yanu3aumm 1 aTunuyHble
pe3ynbraTbl TOHKOUTONbHOW acnupauuoHHon buoncun (FNA). MiccneposaHne 6buonTtatos
BbIMNONHANN ABa CneLmanucTa-rucTonaTonora.
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Pesynbrartbl. B gaHHOM nccnegoBaHuy yyacteoBan 41 nauyuneHT. CpefHuMi BO3pacT naym-
eHTOoB cocTaBwn 47,51+14,81 rona, 6onee NonoBuHbI NaLMEHTOB ObV TNLAMWN XKEHCKOTO
nona (23 (56,1%) ncnbiTyembix). BONbWNHCTBO NaLMEHTOB ObINN U3 CENbCKON MeCTHO-
cTn (24 (58,6%) ncnbiTyembix). Y 60nbluen YacTi NauveHToB He 6bl1o ClyyaeB 3n0Kayve-
CTBEHHbIX HOBOOOPa30BaHWIN B ceMeliHON nctopumn 6onesHun (29 (70,7%) ncnbiTyembix).
Mpu 3TOM NOYTK NONIOBKHA NaLMEHTOB He Kypunu (21 (51,2%) ncnoityembliin). B 6onblumnH-
CTBe CJlyyaeB pe3ynbraThl 6uoncMm nokasanm gobpokayecTBeHHble HOBOOOpPa3oBaHUA
(y 39 (95,1%) ncnbiTyemMbix), 1 ToNbKo B 2 ciyyasx (4,9%) HoBoobpa3oBaHMA OblIv 3110Ka-
yecTBEHHbIMU. YBENUUYEHMe pa3Mepa HOBOOOPa3oBaHMI BbiABeHO y 70,73% nauneHToB,
6onesble ouyLeHnA oTMedeHbl Y 29,27% ncnbiTyembix. [laBHoCTb 3aboneBaHuA B 60nb-
LUMHCTBE CNyyaeB He npeBsblwwana 5 net (60,97%), B TO BpemaA Kak KONMYeCcTBO NaLMeHTOB,
MMeBLLMX AaBHOCTb 3aboneBaHusA oT 5 o 10 neT, coctaBuno Bcero 39,03%. Mocne xupyp-
rmyeckoro BMeLlaTenbcTea 60nblIas YacTb NaLUMEeHTOB ollyllana oHeMeHue (27 (65,9%)
NCMbITYeMbIX), @ TaKXe NCKPMBNIeHNe pTa Bo BpeMA cMmeXxa (2 (4,9%) ncnbityembix). YTo Ka-
caeTcA pe3ynbTaToB TOHKOUIONIbHOWM acnuMpaumnoHHon 6uoncun, To y 80,48% nauneHToB
6b1M BbIABIEHbI MPY3HaKW NneomMopdHol ageHombl, a y 9,76% — aTunnyHas ageHoma 1
H6poHxroreHHasa ageHoMa (onyxosb YopTuHa).

3aknioueHune. OcHOBHbIMU aKTOpamMy pUCKa Pa3BUTAA OMyXOmel OKOOYLIHOWN CIOH-
HOW »ene3bl ABNAIOTCA XEeHCKNUIA NoJ, CpeaHuiA BO3pacT, cyyaun 3abonesaHunsa cpeam poa-
CTBEHHUKOB W KypeHue. [locneonepaLoHHble OCNIOKHEHMA MPOABAAIOTCA CepOMaMiy,
reMatomMamu 1 napannyom Mol nuua. JobpokayecTBeHHble HOBOOOPa30BaHMA BCTpe-
YaloTCA Yalle 3/I0KaueCTBEHHbIX. YBenyeHne pasmepoB HOBOOOPa3oBaHUI 11 MOCTOSH-
Hasa 6onb MOryT 6blTb MPU3HAKaMM 310KaYeCTBEHHOW OMYyXONN OKOMOYLUHOW CITIOHHOMN
Xene3bl. Hanbonee yacton ructonormyeckorn Gopmor onyxosim OKONOYLLUHOWM CIIOHHOW
enesbl ABNsSeTCA NneoMopdHan ageHoma.

KnioueBble cnoBa: 3/10KauyecTBEHHOE HOBOOOPa3OBaHME OKOMOYLLHOW CIIIOHHON Xene-
3bl, aTUNUYHaA afeHOMa, fO6pOoKaueCTBeHHble HOBOOOPa30BaHUA OKONOYLIHOW CIIIOHHOM
Xenesbl, nneomopdHasa ageHoma, HOBOOH6pa3oBaHMA B 061aCTU FOOBbI U LLEW, ONYXONn
YopTuHa

B INTRODUCTION

Parotid gland tumors account for almost 70% of all salivary gland tumors, and over 85%
of them are benign, furthermore, 80% of these benign tumors are pleomorphic adenomas,
primarily on their superficial lobe [1]. The third to sixth decades are the most often affected
age groups, with a clear female predominance [1, 2]. These tumors often have a slow-
growing, painless mass that ranges in diameter from 2 to 6 cm? when removed. In 4%
of cases, tumors might be cancerous [3]. Histopathological findings include a bosselated
surface, frequently with protrusions that resemble tongues (pseudopods) [4].

Malignant transformation is a risk that can range from 5-15% increase over time, is
more common in older people [5, 6], and is related to the length of time the lesion has
been present (1.5% in the first five years, 9.5% after 15 years) [2]. The clinical big size and
the medical history of diagnostic or therapeutic radiation are additional determining
criteria [7]. Adipose metaplasia, osseous metaplasia, squamous metaplasia (with
keratinization), sebaceous metaplasia and mucinous metaplasia are only a few examples
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of the metaplastic alterations that observed [8, 9]. Hyperchromasia, clumped chromatin,
high nucleus-to-cytoplasm ratio, and necrotic background may be noticed [10].

The frequent benign salivary gland tumor is Warthin's tumors, which described
as cystadenoma lymphomatous, is virtually always seen in the parotid [5, 11]. Warthin
tumors are made up of a lymphoid stroma with germinal centers and varied amounts of
papillary-cystic structures lined by oncocytic epithelial cells [12].

Undifferentiated carcinoma, mucoepidermoid carcinoma, squamous cell carcinoma,
oncocytic adenocarcinoma, and adenocarcinoma can all result from the malignant
transition, despite the fact that it is incredibly rare [13]. The Warthin’s tumor is unique in
that it frequently develop synchronous multiple tumors; mucoepidermoid carcinoma is
the most common combination [14-16].

Mucoepidermoid carcinoma is the most prevalent malignant salivary gland neoplasm,
representing 10% of all salivary gland tumors and 30% of all salivary gland cancers [17].
The WHO 2005 and 2017 classified mucoepidermoid carcinoma as a cancerous glandular
epithelial tumor with columnar, clear cell, and oncocytoid characteristics based on its
various clinical and histological characteristics [18]. According to numerous research,
which suggest a female preference [19]. Mucoepidermoid carcinoma has a 50% 5-year
survival rate, which rises to 90% to 100% in cases with low malignancy grade and 26%
in situations of high-grade malignancy, while the 5-year survival rate of pleomorphic
adenoma and Warthin’s tumors were 90% and 80% respectively [20, 21].

B PURPOSE OF THE STUDY

To determine the incidence of parotid tumors in their region and the percentage of
malignant cases.

To the best of our knowledge, this is the first study that include such a number of
patients to estimate the status of parotid tumors in Iraq.

B MATERIALS AND METHODS

Study design and setting

A randomized prospective cross-sectional study had been conducted from January
2017 to July 2022, on 41 patients who attended the General Surgical Department at Al-
Sader Teaching Hospital and the private clinic- Al-Saadi Private Hospital.

Inclusion criteria:

Increase size of mass;

Painful mass;

Heterogeneous picture on imaging techniques;
Atypical findings on fine needle aspiration (FNA).

Exclusion criteria:
All patients with benign lesions and have no malignant features were excluded from
the study.

Sample size
A simple random sampling technique was applied to enroll (41 patients) in the current
study, and it was assisted by Epi Info™ 7.2.5.0 a recommended program of CDC.
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Preoperative preparation

All patients who were included in this study were well prepared before the operative
day. A detailed history, meticulous examination, and accurate investigations had been
done for the patients as hematological, biochemical, serological, immunological, and
virological tests. An enhanced recovery program had been established 24 hours before
the day of operation, and prophylactic antibiotics had been administered. All patients
underwent preoperative FNA biopsies. All cases were investigated by frequent neck
ultrasound examination.

Postoperative period

Patient was kept on a post-operative fluid regimen (the first 24 hour) and intravenous
antibiotics for two days followed by oral antibiotics for four days. The biopsy was examined
by two expert histopathologists, and the results were obtained accordingly.

Statistical analysis
This was done using (SPSS Inc. 26). The categorical data were presented as numbers
and percentages, while the continuous data were presented as mean + SD.

B RESULTS

The present study included 41 cases with a mean age of 47.51+14.81 years and
median 53 years. More than half of the cases were female 23 (56.1%) compared to males
18 (43.9%). Additionally, most of the cases were from rural areas 24 (58.6%). The study
also revealed that the majority of the cases had no family history of cancer 29 (70.7%)
while, only 12 (29.3%) case had a positive family history. Nearly half of the cases were non-
smokers 21 (51.2%) and about 20 (48.8%) were smokers (Table 1).

In relation to postoperative complications, the majority suffered from numbness 27
(65.9%) followed by mouth deviation 2 (4.9%). Moreover, a radivac drain was used in only
10 (24.4%) cases and most of the cases developed seroma 12 (29.3%), and only 1 (2.4%)
case suffered from hematoma at the site of the incision (Fig. 1).

Table 1
Basic features of the studies cases
Variables No. %
Mean+SD 47.51£14.81
Median 53.0
Age (years) Minimum 16
Maximum 68
Range 52
Male 18 439
Gender
Female 23 56.1
Urban 17 41.5
Address
Rural 24 58.5
Family hist ¢ mali Present 12 29.3
amily history of malignanc
y y 9 y Absent 29 70.7
X . Smoker 20 48.8
Smoking history
Non-smoker 21 51.2
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Fig. 1. Pie chart illustrated the rates of complications

(2 cases)
(39 cases)
Benign
B Malignant
Fig. 2. Pie chart illustrated the rates of histopathological findings
Table 2
Clinical related data of the studies cases
Variables No. %
. Enlarge size 29 70.73
Symptoms at presentation -
Pain 12 29.27
. <5 years 25 60.97
Duration of mass
5-10 years 16 39.03
FNA 37 90.24
Biopsy True cut biopsy 4 9.76
None 0 0
1-1 40 97.56
Stage
llland IV 1 244

The study showed that the majority of the cases had a benign pattern 39 (95.1%) while
only 2 (4.9%) cases had malignant biopsies (Fig. 2).

It worthy to note, that most of the cases presented with enlarge size of the mass
(70.73%) while only (29.27%) presented with pain. Most of cases presented with less than
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Table 3
Preoperative FNAC findings of the patients enrolled in
Variables No. %
Atypical cells 4 9.76
Pleomorphic adenoma 33 80.48
Warthin tumor 4 9.76
Table 4
Preoperative assessment of patients by neck ultrasound
Variables No. %
Enlarge LN 35 85.36
Oval 24 58.53
Shape
Round 17 41.47
Homogeneous 20 48.78
Echogenicity Heterogeneous 12 29.27
Mixed 9 21.95
No necrosis 40 97.56
Central hilar 38 92.68

5 years (60.97%) while those who presented between 5-10 years were (39.03%). FNA was
done in 90.24% and true cut biopsy done in 9.76%. In relation to disease stages, stage
I-Il was presented in 97.56% and only one case (2.44%) was stage lll since tumors of
intermediate and high malignancy require combined treatment (Table 2).

Regarding the FNA results, 80.48% of pleomorphic adenoma, while 9.76% with atypical
adenoma and Warthin tumor (Table 3).

Table 4 showed the findings of neck ultrasound of LN. Enlargement of LN recorded
in 35 (85.36%) of cases. Oval-shape LN found in 58.53% and round-shape in 41.47%.
Homogeneous LN reported in 48.78% and heterogeneous in 29.27%. No necrosis
documented in 97.56% of cases. Central hilum found in 92.68%.

B DISCUSSION

All the cases in this study referred to our center complaining of primary benign parotid
tumors with an indication of surgery and no evidence of malignant disease before the
surgery were recorded, however, previous researches into parotid malignant progression
has been considerable [22-24]. However, most of these researches lacked appropriate
comparison groups as they investigated the temporal development or biological
transformation of benign to malignant parotid tumors.

In this scenario, benign tumors with a long incubation time may develop into
cancerous ones. Based on this fact, Choi et al,, in their study found that throughout
longer incubation times (more than 5 years), primary tumors had a higher probability of
becoming cancerous [25].

The two cases with cancer gave a history of rapid increase in size and new pain
episodes which is consistence with malignant pattern [26]. Specifically, mucoepidermoid
carcinoma usually associated with these symptomes, interestingly [27], the tow discovered
cases in the present study were mucoepidermoid carcinoma.
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Facial nerve dysfunction is the most common postoperative complication found after
parotid surgery and the reported prevalenceis 18 to 27% in previous published studies [28,
29]. In our sample, majority of patients experienced temporary or persistent facial nerve
dysfunction (65.9% paranesthesia and 4.9% mouth deviation), with total parotidectomy
being the most widely used treatment.

Prevalence of post-parotidectomy residual seroma varies widely in the literature from
3-24% of patients, regardless of drain placement at the end of the parotidectomy [30].
In the present study, a radivac drain was used in only 10 (24.4%) cases and most of the
patients who didn’t have a drain developed seroma 12 (29.3%).

According to Marchese-Ragona et al., hematoma is uncommon and usually related
to inadequate hemostasis at the time of the surgical procedure [31]. Interestingly, in the
present study, only 1 (2.4%) case suffered from hematoma at the site of the incision.

Enlargement of LN recorded in 35 (85.36%) of cases. Oval-shape LN found in 58.53%
and round-shape in 41.47%. Homogeneous LN reported in 48.78% and heterogeneous
in 29.27%. No necrosis documented in 97.56% of cases. Central hilum found in 92.68%.
These features mostly of benign nature, however further studies must be conduct to
estimate the data for such pattern.

In future we recommend to conduct study to describe the patterns of transformation
of benign tumor of parotid gland to malignant. A synchronous benign and malignant
parotid gland tumor should be removed in order to draw the conclusion that Warthin’s
tumor has undergone a malignant change. Additionally, some components must be
visible in the histologic study, such as infiltrating growths in the surrounding lymphoid
tissue or transitional zones between benign oncocytic and malignant cells [14].

This study, it is the first study in Iraq that deal with the subject and it include a relatedly
good number of cases in comparison to other studies on the same subject.

The study has several limitations, it is a single-center study, therefore, generalization
of the results to all communities maybe not be fully accepted. Secondly, there were no
specific centers for salivary gland diseases in our locality making the collection of cases
difficult.

B CONCLUSION

Female gender, middle age, positive family history and smokers are frequent features of
parotid gland tumors. Postoperative complications include seroma, hematoma and facial
neuropathy are recorded. Benign lesions are the most common pattern of parotid tumor
than malignant. Enlarge size of the mass and chronic pain could be signs of malignancy
of parotid gland tumors. Most common histology of parotid tumor is pleomorphic
adenoma. The tendency for malignant transformation raise with time and must be in the
future discuss.
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Abstract

Introduction. The urinary obstruction occur due to stones, sepsis and acute kidney
traumas that can be managed by nephrostomy or ureteral stenting.

Purpose. To compare the quality of life (QoL) and pain score between ureteric stenting
(US) and percutaneous nephrostomy (PCN) insertion in patients with acute ureteral
obstruction secondary to urolithiasis.

Materials and methods. This is a prospective, single-centre study compared the QoL in
individuals who underwent either PCN or US at period of 12 months at Department of
Urology. Totally, 44 cases with renal stones plus obstructing uropathologies were enrolled.
The detection of the obstructing ureter and stone site were done by CT or US and x-ray.
A percutaneous polyurethane placed or stents were inserted. A guide-wire was inserted
into the kidney via the rigid cystoscope. The verbal visual analogue scale (VAS) was used
to scored pain. The EuroQol EQ-5D questionnaire was used to QoL assessment.

Results. Stone diameters was significantly largerin PCN thanin US (P<0.05).Thedistribution
of stone sites were significant different between the two groups (P<0.05) in which more
cases with proximal site (12, 54.5%) underwent PCN while more cases with distal sites
(10, 45.5%) underwent US. Significantly, the days of hospitalisation was found to be longer
in PCN than US (6.9 days vs. 4.5 days). VAS score of pain in both groups was statistically
different (P<0.05), which were better in PCN than US. During the procedures, there
were no issue of failure. However, there were more subjects with US suffered from stent
syndrome (haematuria, storage urinary symptoms and dysuria) than PCN subjects (27.2%
vs. 13.6% respectively). Cases undergoing US documented more difficulties in resuming
their daily activities (54.5%), movement (31.8%), self-caring (22.8%) and depressed mode
(27.3%) than PCN cases [daily activities (36.4%), movement (9.1%), self-caring (9.1%) and
depressed mode (13.6%)]. The important point of EuroQol EQ-5D questionnaire noticed in
the pain outcome, the number of patients of PCN (7 cases) significantly smaller than cases
of US (7 cases) (P<0.05).

Conclusion. Both US and PCN have negative impaction on a patient’s QoL, in terms of daily
activities, motions and pain. The data of this study supporting the usage of PCN. A marked
improvement in a patient’s QoL is evidence in PCN than US, since with the use of US, the
QoL outcomes significantly worsens over time as compared to those who have PCN.
Keywords: ureteric stent, nephrostomy tube, ureteral obstruction, QoL
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Pesiome

BeBepeHme. OOCTPYKLUMA MOUYEBbIBOAALLMX NyTel BO3HUKAET B pe3ynbTaTe 06pa3oBaHuA
KaMHel, cencuca 1 oCcTpbiX TPaBM MOYeK U MOXET ObITb YCTpaHeHa C NOMOLLbto HedpocTo-
MWW U CTEHTUPOBAHUS MOYETOYHUKaA.

Llenb. CpaBHUTb MOKa3aTenn KavecTsa xun3Hu (Qol) n ypoBeHb 601 npu npoBefeHMm
CTeHTMpPOBaHUA MmoyeToyHrKa (CM) n upeckoxHom Hedppoctomun (HHC) y naumeHToB
OCTpOW 06CTPYKLMEN MOYETOUHMKA, 0OYC/TOBIEHHOWN MOYEKaMeHHOW 60se3HbIo.
Martepuanbl n merogbl. B faHHOM NepcnekTMBHOM OAHOLIEHTPOBOM KCCeOBaHUN
CPABHUBANM KAvecTBO XM3HU (KXK) 1L, NoaBepriumxcs YpecKoXHOM HeppocToMmm unm
CTEHTUPOBAHMUIO MOYETOYHMKA B TeueHne 12 mecsLeB B oTaeneHnn yponorun. B nccne-
[OBaHVV MPUHSANN yyacTre 44 naymeHTa ¢ KaMHAMUW B NMOYKaxX N 06CTPYKTUBHbBIMY YpO-
natosiorusimn. O6CTPYKLUS MOUYETOUHMKA U MeCTa PacrosioKeHNs KamHein Obln BbisB-
neHbl ¢ nomoubto KT unu Y3 n peHtreHorpadmm. BoinonHANN YpecKoXHOe BBeAeHUE
nonuypeTaHoBOW TPYOKU UM YCTAHOBKY CTEHTOB. [TPOBOIOYHbBIN NPOBOAHWK BBOAUIMN B
MOYEeUHYIO NIOXaHKY C NMOMOLLbIO XeCTKOro uucrtockona. [1nsa oueHkn 6onm ncnonb3o.a-
nacb BepbanbHas BU3yanbHas aHanorosas wkana (VAS). ina oueHkun KXK ncnonb3sosancsa
onpocHuk EuroQol EQ-5D.

Pe3synbraTbl. [luametp KamHeln y nauneHtos nocne YHC 6bin 3HaunTeNbHO 601blue, Yem
y nayunenHToB nocne CM (P<0,05). PacnpepeneHure yyacTkoB 06pa3oBaHWA KaMHel cyLie-
CTBEHHO pa3nuuyanocb mexgay AsymaA rpynnamm (P<0,05). Mpu 3ToM y naumMeHToB nocne
YHC uvalye obHapyXuBanu KamHu B NpokcrManbHom otgene (12, 54,5%), a y nauuex-
ToB nocne CM - B guctanbHom (10, 45,5%). BaXkHO OTMETUTb, YTO NMPOAOMKUTENBHOCTD
rocnutanusauum nocne YHC 6bina 6onee gnutenbHol, yem nocne CM (6,9 aHA no cpas-
HeHwuto ¢ 4,5 aHA). OueHka 6onu no wkane VAS B 0b6enx rpynmnax cTaTUCTUYeCKn JoCTo-
BepHO pa3nuuanacb (P<0,05) n 6bina nyywwe y naymeHtos nocne YHC, yem y naumeHToB
nocne CM. Y Bcex naumeHTOB onepaTuBHble BMELLIATeNbCTBa OblNM BbIMOHEHbI ycneLw-
Ho. Kpome 3Toro, y naumeHToB, nepeHecwnx CM, valle pa3BrBanncCb CTEHT-3aBUCUMblE
CUHAPOMBI (reMaTypus, CMMMTOMbI 3aCTOA MOYM U AW3YpUs), YeM Y NaLUEeHTOB, nepe-
Hecwmx YHC (27,2% no cpaBHeHMo ¢ 13,6% COOTBETCTBEHHO). Y nauneHToB nocne CM
OTMEYEHO 60JIbLUe CNIOKHOCTEN C BO3BPALLEHMEM K NMOBCEAHEBHOW XN3HEAeATeIbHOCTY
(54,5%), ¢ pBUraTenbHOM akTMBHOCTbIO (31,8%), C camoobcnyXnBaHuem (22,8%) 1 Bbixo-
[OM 13 AenpeccMBHOro coctoaHusa (27,3%), uem y naumeHtos nocsie YHC (noBcegHeBHasA
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aKTUBHOCTb - Y 36,4%, ABUratenbHasa akTMBHOCTb — Y 9,1%, camoobcnykuaHue -y 9,1%,
BbIXOJ 13 1enpeccMBHOro coctoaHuA — y 13,6%). Mo pe3ynbTaTtam oueHKr 6onu ¢ nomo-
wpto onpocHuka EuroQol EQ-5D nokasatenu nauuneHToB, nepeHecwnx YHC (7 cnyyaes),
OblIM 3HAUUTESIbHO HUWPKE, YeM MokasaTenu nauymeHToB, nepeHecwinx CM (7 cnyyaes)
(P<0,05).

3aknioueHune. Kak CM, Tak n YHC HebnaronpmaTHO cKasbiBatoTcA Ha KX nauuneHTa B nna-
He NoBCeAHEBHON XM3HeOeATeIbHOCTY, ABUraTeIbHOWM akKTUBHOCTU 1 GoneBbIX oulylie-
HUN. [JaHHble HacToALero NCccnefoBaHNA CBMAETENbCTBYIOT B Nosb3y nposefdeHna YHC.
BbipaxeHHoe ynyuweHune KK naumeHTtoB nocne YHC nogreeprkgaeT, UTo 3TOT MeTof
npegnoytutenbHee CM, nockonbKy nokasatenu KX nayueHTos, neperHecunx CM, 3Hauu-
TeNIbHO YXyALWATCA C TeYeHneM BpemMeHu, B OTAnYMe OT NoKasaTtenen nayneHTos, nepe-
Hecwmnx YHC.

KnioueBble cnoBa: CTEHT MOUYETOUHMKA, HedpocToMuyeckan Tpybka, ob6CcTpyKuma Moye-
TOUYHMKA, KAUeCTBO »KN3HU

B INTRODUCTION

The urinary obstruction occur due to stones, sepsis and acute kidney traumas that
manage by nephrostomy or ureteral stenting [1]. Percutaneous nephrostomy (PCN)
tube and stenting of ureter (US) are urosurgical drainage procedures [1]. The decision to
choose between two techniques is depend on urologist, risks, outcome, complexity, cost,
quality of life (QoL) and complication [2]. The ureteral double J stenting is widely used and
more practicable, in managing case with acute ureteric obstruction than percutaneous
nephrostomy. Several studies compared between these two procedures, however, no
conclusive information about best one improve QoL [2, 3].

Joshi and co-authors [4] concluded, there was no difference seen in the overall
health conditions. Otherwise, Mokhmalji et al. [5] assessed QoL at two time points
immediately following drainage and one month thereafter. Furthermore, the findings
were not statistically significant, a tendency toward favourable of PCN over stenting was
evident. Zhao et al. [6] mentioned that QoL progressively improved in the PCN group but
deteriorated in the stenting group.

B PURPOSE OF THE STUDY

To compare the quality of life (QoL) and pain score between ureteric stenting (US) and
percutaneous nephrostomy (PCN) insertion in patients with acute ureteral obstruction
secondary to urolithiasis.

B MATERIALS AND METHODS

Study design and setting

This is a prospective, single-centre study compared the QoL and pain score in
individuals who underwent either PCN or US at period of 12 months from 13 May 2021
to 12" May 2022 at Department of Urology.
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Participants
Totally, 44 cases with renal stones plus obstructing uropathologies were enrolled. The
detection of the obstructing ureter and stone site were done by CT or US and x-ray.

Inclusion criteria
Obstructing stones.
Fever (>38 °C).
Acute renal failure.
eGFR <60 ml/min.
Pain.

Solitary urolithiasis.
Bilateral stones.

Nouhrwh=

Exclusion criteria

<18 years.

Pregnancy.

Contraindications to the drainage.
Uncorrected coagulopathy.
Hemodynamic instability.

Urinary tract anomalies.

Ectopic kidney.

Nouhrwh=

Data collection
Demographic data included age, gender, BMI, co-morbidities, positive urine culture,
stone size and locations, and eGFR and the indications for drainage method were collected.

Procedure

A percutaneous polyurethane placed or stents were inserted. A guide-wire was inserted
into the kidney via the rigid cystoscope. The verbal visual analogue scale (VAS) was used
to scored pain [7]. The EuroQol EQ-5D questionnaire was used to QoL assessment [8].

Statistical analysis

Statistical Package for the Social Sciences software SPSS ver. 24 (IBM, Chicago, USA)
used to analysed results. The median, frequencies and percentage were expressed the
descriptive data. Unpaired T-test was used to determine the difference between the
groups. P-value of less 0.05 is considered significant.

B RESULTS

In total, 22 US subjects and 22 PCN subjects were investigated. The demographics and
stone data are presentedinTable 1. Age, sex, BMI, eGFR values and comorbidities were non-
significant correlated between two arms of the study. Stone diameters was significantly
larger in PCN than in US (P<0.05). The distribution of stone sites were significant different
between the two groups (P<0.05) in which more cases with proximal site (12, 54.5%)
underwent PCN while more cases with distal sites (10, 45.5%) underwent US. Significantly,
the days of hospitalisation was found to be longer in PCN than US (6.9 days vs. 4.5 days).
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VAS score of pain in both groups was statistically different (P<0.05), which were better
in PCN than US. During the procedures, there were no issue of failure. However, there
were more subjects with US suffered from stent syndrome (haematuria, storage urinary
symptoms and dysuria) than PCN subjects (27.2% vs. 13.6% respectively).

EQ-5D questionnaire outcomes are listed in Table 2. Cases undergoing US documented
more difficulties in resuming their daily activities (54.5%), movement (31.8%), self-caring
(22.8%) and depressed mode (27.3%) than PCN cases [daily activities (36.4%), movement
(9.1%), self-caring (9.1%) and depressed mode (13.6%)]. The important point of EuroQol
EQ-5D questionnaire noticed in the pain outcome, the number of patients of PCN (7 cases)
significantly smaller than cases of US (7 cases) (P<0.05).

The indications of two procedures were listed in Table 3. The only significant difference
between the groups were the presence of sepsis, which was more indicated in PCN

(12 cases) than US (5 cases).

Table 1
Demographics and stone data of the study
US (n=22 PCN (n=22
Variables ! : ‘ : : P-value
n (%)
Age (years), median 55 52 NS
Male 12 (54.5) 9 (40.9)
Sex NS
Female 10 (45.5) 13 (59.1)
BMI (kg/m?), median 29 27 NS
Comorbidities 12 (54.5) 11 (50.0) NS
eGFR (mL/min/1.73 m?), median 71.5 65.9 NS
Stone size (cm?), median 1.7 2.2 <0.05
Proximal 4(18.1) 12 (54.5)
Site of stone Mid ureter 8(36.4) 7(31.9) <0.05
Distal 10 (45.5) 3(13.6)
Hospitalisation (days), median 45 6.9 <0.05
. Nil 5.5+2.5 4.6+1.5
VAS score of pain <0.05
8.2+2.2 3.7+1.2
Complication like stent syndrome
(haematuria, storage urinary symptoms and | 6 (27.2) 3(13.6) <0.05
dysuria)
Table 2
EuroQol EQ-5D questionnaire outcomes
Postoperative (one month)
EQ-5D questionnaire PCN ‘ us
P-value
n (%)
Movement 2(9.1) 7 (31.8) NS
Self-care 2(9.1) 5(22.8) NS
Daily activity 8(36.4) 12 (54.5) NS
Pain 7 (31.8) 13 (59.1) <0.05
Depression 3(13.6) 6(27.3) NS
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Table 3
Indication of US and PCN
I us 'PCN
Indications P-value
n (%)
Sepsis 5(22.7) 12 (54.5) <0.05
Dysfunction 8(36.4) 10 (45.5) NS
Pain 13 (59.1) 6(27.3) NS
Solitary kidney 3(13.6) 1(4.5) NS
Bilateral obstruction 3(13.6) 3(13.6) NS
B DISCUSSION

PCN tubes and US are both established, which are used commonly as alternative
procedures for relief the obstruction of upper urinary tract, especially in cases of infection,
renal failure or severe pain. These two procedures of treatment expected to be equal in
efficacy.

Ramsey at el. [9] reported that retrograde stent insertion lead to an increase rate of
bacteraemia.Some authors ascertained that stent insertion is significantly more hazardous
in cases who presented with acute obstructive symptoms whereas PCN insertion is a
preferred drainage method for case presenting with sepsis [10].

Postoperative pain VAS score are comparable in both methods, of which, patients from
stenting arm reported high VAS scores than PCN arm. This is dissimilar to other studies
[4, 5]. The findings of high postoperative pain in the stenting arm might be explained by
the fact that the method was done by passing a rigid cystoscope with local anaesthesia
given transurethral. While, in the PCN arm took a longer time for renal system to be recover
post drainage, which is supported by Shoshany et al. [11].

Whilst PCN tubes are associated with complications like displacement (bag leakage)
and sepsis [12, 13], procedure complication rates were higher in the stenting group,
opposing the outcomes [11].

Commonly, ureteric stents are associated with fewer urinary tract symptoms and
various pain degrees in the bladder region due to mechanical irritation [14, 15], and these
have effects on a patient’s general health, daily activities, mood and motions [4].

Furthermore, the number of visiting to emergency room be greater in US arm than
PCN group. In PCN cases, they suffered from discomfort and difficulties in movement,
personal hygiene domains and self-care due to the presence of the tube. Our findings are
corroborated with other studies [3, 6] which shown, during time, the general symptoms
in PCN cases improved but in US cases it worsened. Nevertheless, the data of this study
supported superior QoL in patients underwent nephrostomy tube insertion.

B CONCLUSION

Both US and PCN have negative impaction on a patient’s QoL, in terms of daily
activities, motions and pain. The data of this study supporting the usage of PCN. A marked
improvement in a patient’s QoL is evidence in PCN than US, since with the use of US, the
QoL outcomes significantly worsens over time as compared to those who have PCN.
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Pesiome

Llenb. NpoBeaeHne aHanm3a AaHHbIX JIOKaIbHOrO MOHWUTOPWHIA 4acToTbl Pa3BUTUA U
MUKPOBHOTO nei3a)a rHoMHO-CENTUYECKNX COCTOAHNIA, @ TaKXKe UX PaHHeN ANAarHOCTUKN
y MaLMEeHTOB C OXXOroBOW TPaBMOW C LieNblo MOCTPOeHNA AanbHelLen TakTUKK UX paumo-
HanbHOW aHTUOMOTMKOTEPaNUK.

MaTtepuanbl n metoabl. BbinonHeH peTpoCneKTUBHO-NPOCMEKTMBHbIV aHaNn3 pe3ynb-
TaToOB NOCEBOB 764 06pa3LioB (KPOBb, OTAENIAEMOE OXKOroBbIX PaH, MOKPOTa, SHAOTpaxe-
anbHbIV aCcNMPaT U3 MHTYOALMOHHON TPYOKM MM TPaxeoCToMbl, MoYa 1 ap.) oT 273 nauyu-
€HTOB (163 My>KumHbl 1 110 XeHLKMH) B Bo3pacTe 44 (19-66) neT C 0>KOroBoi 6onesHbio,
HaXOAALMXCA Ha JIeUeHUN B OTAENIEHUM aHeCTe3VONor U peaHMaLun yuypexaeHns
34 paBooOXpaHeHun «fomenbcKas ropoackan KnvHuuyeckas 6onbHuLa Ne 1». PocT MUKpoO-
OpraHU3MoB noJsiyyeH B 454 o6pasuax (59,4%), noces He aan pocTa B 310 (40,6%) cniyyasix.
Pesynbratbl. Y 238 naumeHToB (87,2% OT BCeX MOCTPafaBLIMX) Ha Pa3fIMYHbIX dTanax
TEUEHUA 0XOroBOW BONE3HN PerncTpUPOBaNnCb T€ UAN NHblE THONHO-CENTUYEeCKNe oc-
NOXHEHUA, U3 HUX Hamboree KNNHNYECKM 3HaYMMbIMU Gbln HGEKUMN KPOBOTOKa, Cen-
CNC, MHEBMOHUK, paHeBasa NHPeKLMA, MHOEKLNN MOYEBBLIBOAALLEN CUCTEMDBI, MHOEKLNN
CO CTOPOHbI INa3 B B BTOPUYHOIO UHPMLIMPOBaHMWA, MHPEKLUN Na3yX 1 CpeaHero yxa.
JmnarHocTnka gaHHbIX COCTOAHUIM OCHOBbIBAIACh Kak Ha KJIMHUYECKOM KapTHe OCHOBHOW
MaTonorMu, Tak 1 Ha VMEIOLMX MECTO U3MeHeHKAX nabopaTopHbIX NoKasaTenen — 6uo-
MapKepoB BOCMNaJieHA.

3akntoueHue. Hanbonee KNMHNYECKN 3HAUMMBIMUA U TPO3HBIMK FTHONHO-CENTUYECKMU
OC/TOXHEHMAMU Y NaLUEHTOB C 0XKOroBOW 60/1e3HbIO ABUNCL paHeBas MHPeKUUs, NMHEeB-
MOHMU 1 CENCUC, B pOLOBMAOBON CTPYKTYpe KOTOpbIX Npeobnagana rocnutanbHasa ¢no-
pa, npeactaeneHHas Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas
aeruginosa, Staphylococcus aureus, Enterococcus faecalis u gp. lNonyyeHHble faHHble MO
3NUAEMMONONY 1 BUAOBOW CTPYKTYpe BO30yauTenen rHoMHO-CENTUYECKUX OCIIOKHEHNT
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Y NaLMeHTOB C 0XKOroBOW 6051e3HbI0 MO3BONNAN MPOBECTV UX CBOEBPEMEHHYIO JMarHo-
CTUKY 1 pa3paboTKy 3PPeKTNBHbIX CXeM NeYeHUs.
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Abstract

Purpose. Conducting an analysis of data from local monitoring of the frequency of
development and microbial compound of purulent-septic conditions, as well as their
early diagnosis in patients with burn injury in order to develop further tactics for their
rational antibiotic therapy.

Materials and methods. A retrospective-prospective analysis of culture results was
performed on 764 samples (blood, burn wound discharge, sputum, endotracheal aspirate
from an endotracheal tube or tracheostomy, urine, etc.) from 273 patients (163 men and
110 women) aged 44 (19-66) years with burn disease, being treated in the department
of anesthesiology and intensive care of the health care institution Gomel City Clinical
Hospital No. 1. The growth of microorganisms was obtained in 454 samples (59.4%),
culture did not give growth in 310 (40.6%) cases.

Results. In 238 patients (87.2% of all victims) at various stages of the burn disease, certain
purulent-septic complications were recorded, of which the most clinically significant were
bloodstream infections, sepsis, pneumonia, wound infections, urinary tract infections, eye
infections in the form of secondary infection, sinus and middle ear infections. Diagnosis of
these conditions was based both on the clinical picture of the underlying pathology and
on changes in laboratory parameters — biomarkers of inflammation.

Conclusion. The most clinically significant and dangerous purulent-septic complications
in patients with burn disease were wound infection, pneumonia and sepsis, in the generic
structure of which the hospital flora, represented by Klebsiella pneumoniae, Acinetobacter
baumannii, Pseudomonas aeruginosa, Staphylococcus aureus, Enterococcus faecalis, etc.,
predominated. on the epidemiology and species structure of causative agents of purulent-
septic complications in patients with burn disease allowed for their timely diagnosis and
development of effective treatment regimens.
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B BBEOEHWE

B cTpyKType BHEWHUX NpUUYnH CMepTU TepMrUyecKas TpaBma 3aHMMaeT OfHO U3 Be-
AyWwmnx MecT B MUpe 1N CONPOBOXAAETCA 3HAUYNTENbHBIMU COLNANIbHO-IKOHOMUYECKMU
3aTpaTamu, CBA3aHHbIMUK C fleyeHneMm, peabunutaumen 1 BbICOKMM YPOBHEM WHBaNNAU-
3alMmM NOCTPafaBLLMX, 8 CMEPTHOCTb OT OXOrOBbIX MOBPEXAEHUI 3aHMMaeT 3-e MecTo
cpeau BCex TpaBmMaTMyecknx GakTopoB B MUPHOE BPeMs, B TOKaJIbHbIX BOMHAX N BOEH-
HbIX KOHGNMKTaX rny6oKre oxorn HabnogatTca npnbnusnTenbHo y 30% nocTpagaBLImx
[1-4]. CornacHo gaHHbIM MrHMCTepCcTBa 3gpaBooxpaHeHns B Poccuu, B8 2018 rogy umcno
OXKOroBbIX TpaBM cocTaBmno 1,71 Ha 1000 HaceneHus [5]. Mo oburumanbHOM CTaTUCTUKE,
exerogHo B Pecny6nuke benapycb peructpupyetcs okono 30 000 cyiydaeB OXKOroBbixX
TPaBMm, U3 HUX 0Kono 6000 NaLMeHTOB C OXKOraMm roCNUTaNN3NPYIOTCA B CTaluMoHap, 6o-
nee 300 ymmpaeT. To, Kak npaBusio, NIOAN MOIOAOIo U TPYAOCNOCOOHOro Bo3pacTa.

Pa3BuBalowwancsa Ha poHe oxorosol 6onesHn (OB) Tokcemmsa nprnobpeTtaer cuctem-
Hbl XapaKTep, BAVAIOLLWIA, B CBOIO OYepefb, Ha TeYeHUe 1 NCXOA MNaToNI0rMyeckoro cocTo-
AHWA B Leniom. OBHUM 13 3HAUMMbIX COCTABAAIOLLMX MAaTOreHe3a 0>KoroBo 6one3Hu ABNA-
€TCA UMMYHHbIV ANCTPECC-CUHAPOM, CONPOBOXAAtOLWMINCA 61I0Kafo ero rymopanbHbIX 1
KNeTOYHbIX KOMMOHEHTOB C NMPUCOEANHEHMEM YXKE Ha CaMblX PaHHWUX 3Tanax ee pa3suTuA
BTOPWYHOMW, B OONbLUMHCTBE CJlyYaeB HO30KOMMANbHOW, nHbeKummn [6-9]. Pa3BuBLImecs
FHOMHO-CENTMYECKME COCTOAHUA, B TOM YUMCHE U Hanbonee rpo3HOe Cpefmn HUX Cerncuc, He
TOMbKO YXYALIAOT TeUEHNE OCHOBHOTO 3ab60N1eBaHNA 1 ONpedenAloT TAXKECTb NOCTPaaaBs-
Lero, HO 1 B psAe cinyJyaes (Mo aHHbIM IUTepaTypbl, 6onee yem B 75%) MOryT ABUTHCA He-
nocpeacTBeEHHON NpuYKHON HebnaronpuatHoro ncxoga [10, 11]. CoBpemeHHbI ypoBeHb
pa3BUTUA MHTEHCMBHOWN Tepanuu 1 KOMOYCTUONOMM NO3BOSIUA CHU3UTb NIETASIbHOCTL U
YBENUYUTb NPOAOIKUTENBHOCTb KU3HM AaXKe NP CaMOW TAXKENON TpaBMe, HO, K coxare-
HUIO, M MPUBEN K POCTY KONMMYECTBA MHOEKLMOHHBIX OCNIOMHeHMI [12, 13].

YxyAlweHne pe3ynbTaToB leYeHnNa rHOMHO-CeNTUYECKUX OCIIOKHEHWI Y MALMEHTOB C
OXXOroBOW TPAaBMOW B 3HAYNTENbHOW CTEMEHN CBA3AHO C OTCYTCTBMEM CTaTUCTUYECKN [0~
CTOBEPHBIX flaHHbIX 06 X BO36YyAMTENAX, HA OCHOBAHMMN KOTOPbIX BO3MOMHO NOCTPOEHMNE
afeKBaTHOW aHTMbaKTepManbHON Tepanuu.

Mcxopa ns BbllleckasaHHOro, CTaHOBUTCA OYeBMAHbIM GaKT BaXKHOCTU UCCNER0BaHUN
3TUONOTNM N PaHHEN ANArHOCTUKM THONHO-CENTUYECKUX OCNIOKHEHWI Y MaLNEHTOB C TA-
Xenbim TeyeHnem OB ¢ Lenblo KOHTPONA 3a pa3BuTueM MHGEKUMA 1 AanbHenLwen onTum-
MM3aLUK aHTHbaKTepranbHON Tepanun, KOTopasa HeBO3MOXHa 6e3 3HaHuMI 06 3Tronoru-
UECKOW CTPYKTYpe 1 YPOBHE PE3UCTEHTHOCTM BeayLmnx Bo3byanTtenein MHGeKL M.

W LEJTb NCCNEOQOBAHKA

MpoBecTn aHanM3 faHHbIX JIOKAIbHOr0 MOHUTOPWHIA YAacTOTbl PAa3BUTUA U MUKPOO-
HOrO ner3aa rHOMHO-CeNTUYECKNX COCTOAHNUN, @ TaKXKe NX PaHHer ANarHoCTUKN y nauu-
€HTOB C 0’KOrOBOW TPaBMOW C LieNibio MOCTPOEHNA AalbHelLWen TaKTUKN pauiOHaNbHOM
aHTMOMOTUKOTEPANMIMN.
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B MATEPWAJIbl U METObI

BbINoNHEHO PEeTPOCNEKTMBHO-MPOCNEKTUBHOE UCCNIeloBaHWe, BKIOYalowee 273 na-
umneHToB (163 My>kumHbl 1 110 XeHwuH) B Bo3pacTe [Me25-Me75] 44 (19-66) net c OB, Ha-
XOAALMXCA Ha NEYEHUN B OTAENEHMMN aHECTE3MONOMMM U peaHMaLnn yuypexaeHns 3apa-
BOOXpaHeHus «fomenbCcKas ropoackas KinHuyeckas 6onbHuua N2 1» B 2018-2022 rogax.
B o6cnepyemytio rpynny BOLWIW NaLMEHTbI € MoLWwagbo oxoros 15% u 6onee [11-28] 06-
el NOBEPXHOCTM Tena (13 HUX rny6okue oxoru coctasnanm 10% v 6onee [2-19]. Tepmo-
WHranaumoHHaa Tpasma (TUT) Ton unn nHom cteneHun TaXecTn oTMedeHa y 145 (53,1%)
NaLMeHTOB C TEPMMUECKMMM OXKoraMu. Kpnutepuamm CKnoveHns SBnaamcb BO3pacT na-
umneHToB cTapuie 70 neT, XpoHnyecKmne 3aboneBaHns B CTagum 060CTPEHNUS U AeKOMMEH-
caumn. iccnepgosaHue 6b110 0406 peHo aTndecknmn Kommutetamm benMAMO 1 fomIMY.

Bcero 6b110 U3yyeHo 764 n3onATa, BblAeneHHbIX B pasnnyHble cpoku OB n n3 pas-
JINYHBIX BronorMyecKnx cpeq (KpoBb, OTAENSIEMOE OXKOMOBbIX PaH, MOKPOTA, SHAOTPAxe-
anbHbIN acnupat 13 NHTYOaALMOHHOW TPYOKU M TPaxeoCTOMbI, MOYa) OT 273 nalneHToB
(B cpegHem 2,8 Ha 1 nayueHTa). Konuuectso npo6, B3ATbIX Y OAHOrO NaLMeHTa, 3aBuce-
110 OT psiga GpaKTOPOB, B YACTHOCTU OT TAXKECTU U AnTeNIbHOCTM TeueHna OB, Hannuus
TUT, npucoegnHeHNsa rHOMHO-CENTUYECKMX OCSIOMHEHNI, Pa3BUTUA cencrca u T. 4. Poct
MUKpPOOPraHn3MoB rnonyuyeH B 454 obpasuax (59,4%), noces He gan pocta B 310 (40,6%)
cnyyasx. 3abop KpoBY Ha a3pobHYo 1 GaKynbTaTUBHYO aHa3POOHYI0 MUKPODIOPY U KaH-
anabl nposoaunca Bo dnakoHbl Bact/Alert FA Aerobic n Bact/Alert PF Pediatric, Ha cTpo-
rme aHaspobbl — Bo ¢nakoHbl Bact/Alert FN Anaerobic/ c cobntogeHnem 0CHOBHBbIX Mpa-
BWN 3a60pa MaTepuasa 13 MHTaKTHON nepudeprnyeckol BeHbl He MeHee 2 pa3 B TeueHue
yaca cpasy rnocsne NocTynieHnsa naureHTa B oTAeNleHre [0 Hayana aHTMbaKkTepuanbHON
Tepanuu nnbo nepep BBeAeHNEM oUepeaHON A03bl aHTUOAKTEpPUaNbHOMo NpenapaTa. 3a-
TeM Kaxkable 7 AHeN [0 NepeBofa B OXKOroBoe oTaesieHne npy 61aronpusTHOM TeueHUn
nmbo yepes 3 fHA Npy He3PPEKTUBHOCTU NPOBOAUMON Tepanun. 3abpaHHbIN MaTepran
NHKybrpoBancs B npubope Bact/Alert 3D, npu noasneHUn pocTa BbICEB MPOBOAWUIICA Ha
YallKKN C COOTBETCTBYIOLLEN NUTaTeNbHOW Ccpefon. bakTepronornyeckme nccnegoBaHms
NpoBOAMNCL Ha aBTOMaTMYeckoM aHanm3aTope Vitek-2 Compact, bioMerieux (GpaHuun)
1 aBTOMaTMYECKOM aHanm3aTope KynbTyp KPOBM U LPYrMX B HOPME CTEPUINIbHBIX XUAKO-
cTein BacT/ALERT 3D, bioMerieux (®paHuuna) B nabopatopun LieHTpanbHOM caHUTapHoO-
snungemmnyeckon ctaHuuu r. fomensa n 8 PHIL pagnauMoHHON MeauLHbI 1 SKONMOMnN Ye-
noseka r. lomens.

CTeneHb MUKPOBHOro o6cemeHeHUst coctaBuna ot 1x10% KOE/mn go 1x107 KOE/mn.

YpoBeHb NPOKaNbLUTOHVHA B CbIBOPOTKE KPOBW Onpeaensny npu NnomMoLm MMMyHO-
XEMWUJTIOMUHECLEHTHOrO aHanu3aTtopa Vidas BRAHMS (bioMerieux, ®paHuus).

Cratnctnyeckyto 06paboTKy NoslyYeHHbIX AaHHbIX MPOW3BOAUAN C MOMOLLbID NPO-
rpamMmmHoro obecneuyeHus Statistica 10.0 u MS Excel 10.0.

B PE3YJIbTATbl U OBCYXAEHWE

Mo atnonoruyeckomy daktopy noutn B 69% Bcex cnyyaes oxoros (188 naumeHToB)
npeo6nagann TPaBMbl, NONyYEHHble B pe3ynbTaTe NOBPEXAEHNA OTKPbITbIM NiaMeHeMm
1 BO3ropaHua JIerkoBOCMNIaMeHALWNXCA BellecTB (BeH3MHa, CKMKEHHOTO rasa), ocTasb-
Hble 0Kono 31% cocTaBuAM OXOMK, MONyYeHHbIe MPU KypeHun B NOCTeNN, Bbl3BaHHble
[eNCTBMEM ropAYNX HANUTKOB U 611tof, a Takke 06yClIoBNeHHble BO3AeNCTBUEM SNeKTPU-
YyecKoro ToKa, yaapa MOJIHUUN 1 T. .
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O6cnefoBaHue 1 neyeHune naumeHToB ¢ OB, BKMIIOUYEHHbIX B UCCNE[OBaHNE, NPOBOAU-
JINCb B COOTBETCTBUM C KIIMHMYECKUM MPOTOKOJSIOM AMArHOCTUKM, NEeYEeHUA U MeguLnH-
CKOWM peabrnnutaumm naumMeHToB C TEPMUYECKUMUN MOPAKEHUAMN 1 UX NOCNELACTBUAMMY,
yTBepXAeHHbIM NprKazoM MuHucTepcTBa 3apaBooxpaHeHuns Pecnybnuku benapycb ot
07.08.2009 N2 781, N KNUHNYECKUM MPOTOKONOM NeyeHUs rinyboKMX 0XXOroB MeTOAoM
TpaHCMNaHTauumM aytonormyeckol (Co6CTBEHHON, ayTOKOXM) UM JOHOPCKONW (KoHcep-
BMPOBAHHOWN KafiaBepHOW, alfIOKOXM) KOXKK, yTBEPXKAEHHbIM NpukazoMm MunHncTepcTaa
3apaBooxpaHeHusa Pecnybnukn benapycb ot 24.03.2011 N2 293. MpoBognMasa UHTEHCHB-
HasA Tepanusa BKNYana agekBaTHoe 06e3605BaHNe, CBOEBPEMEHHYIO PeCcnnpaTopHYo
noaaepKy, JOCTaToOuHoe rygpaTauoHHO-BoNleMuyeckoe obecneueHre 1 ynpasneHue
rnapobanaHcom, ONTUMaNbHOE 3HTepasibHO-MAPeHTEPAsIbHOE KIMHMYECKOE MUTaHWeE,
KOPPeKLMI0 KUCIOTHO-OCHOBHONO COCTOSIHUA W FemMocCTasa, aHTubaKkTepuasnbHylo Tepa-
N C YYeTOM aHTUOBUNOTUKOPE3NCTEHTHOCTU BbiceBaemol Gpnopbl N3 paHeBOI MOBEpPX-
HOCTM 1 BUONOrNYecKnx cpea.

MNpun peTpocneKTBHOM aHanu3e yCTaHOBMEHO, YTO Yy 238 nauneHToB (87,2% oT Bcex
NOCTPafaBLUMX) Ha Pa3NINYHbIX 3Tanax TeyeHma Ob perncTpnpoBanuch Te Uin NHble FTHON-
HO-CeNTNYecKne nHdEKUUN, YTo CBULETENBCTBOBASIO O MOCTOAHHOWN ONAaCHOCTW KOHTaMU-
HaLMn MUKPOOHOW 1 B MEHbLUEN CTENEHN FPUOKOBOI GpoOpol NaLMEHTOB C 0XXOroBOW
TpaBmoW. Hanbonee KAMHUYECKN 3HAYMMbBIMK THOMHO-CEMTUYECKUMU OCAOKHEHUAMMU,
BO3HUKILIMMMK Ha ¢oHe TeyeHus OB, 6bn: NHEKLMM KPOBOTOKA, CENcnc, MHEBMOHMM,
paHeBana MHbeKUUSA, MHPEKL MM MOUYEBBIBOAALLEN CUCTEMbI, MHEKLMM CO CTOPOHDI a3 B
BMAE BTOPUYHOIO MHOULMPOBaHNA, MHbEKUMM Nasyx 1 cpefHero yxa. BoiasneHa koppe-
NAUMOHHAA CBA3b YaCTOTbl BOSHMKHOBEHUA U TAXECTN THOMHO-CENTUYECKNX OCITOKHEHWI
C TAXKECTbIO OXKOroBOW TPaBMbl, MOLWaAbo FyOOKMX 0XKOroB, TAaxecTblo TUT, a Takxe Ha-
nMunem KoMopOuraHbIX COCTOAHUI 1 3aboneBaHU.

[lnarHocTMKa oXoroBoi 60ne3HM OCHOBbIBaNaCh Kak Ha KIMHUYECKOW KapTuiHE OcC-
HOBHOW NaTONOrMK, XapakTepu3ylowenca runeprepmmnert, Taxmkapanen, HapyweHmem
[bIXaHWA, MEHTaNbHOIO CTaTyCa, a TakXKe N3MEHEHUAMM NOKaNbHOro oyara U T. ., Tak U Ha
MMEILLMX MECTO U3MEHEHNAX NabopaTOPHbIX NOKa3aTenen — briomapkepoB BoCnaneHmsa
(o6WMN aHanNM3 KPoBK, MOY, BUOXMMMNYECKIMIA aHANN3 KPOBU, KUCSTOTHO-OCHOBHOE COCTO-
AHMeE, NPOKANbLUNTOHUH U T. 4.). [pn npncoegnHeHUn rHOMHO-CENTUYECKNX OCNTIOMKHEHNI
MX ArarHoCTrKa Obina 3aTpyAHeHa, a NocnefyoLlan CBOEBPeMeHHasA naTtoreHeTnyeckasn
Tepanusa 6biia He Bcerga Bo3MoXkHa. Hambonbluylo npobnemy Bbi3biBana AMarHOCTMKa
cencuca Kak Hambonee TAXKeNOro 1 NPUBOAALLErO B pAfe ClyyaeB K eTalbHOMY UCXOAY
FHOMHO-CENTNYECKOTO OC/TOMKHEHNA OXOroBOWM TPaBMbl.

PaHeBas nHbeKUMA, Kak NpaBuUIo, AUarHOCTUPOBanach NPakTUUYeCKn y BCeX N3yyae-
MbIX NaUUeHTOB (MCK/loUeHNe COCTaBUAN MALUMEHTbI C TAXKENbIMU OXKOramu, ymepLive B
pPaHHWE CPOKU — B MEPUOL, 0XKOrOBOTO LLIOKA), XOTA U3HaYaNbHO OXOr ABNAETCA CTepUSib-
HbIM, MOCKOMNbKY NormbaeT BcsA MUKpodIiopa Ha Nopa)keHHOM OXOrom yyactke Koxu. Oa-
Hako 3aTeM Ha ¢poHe noTepu KoXKHOro 6apbepa, HapyLueHNA 3aLUTHBIX aHTUMHGEKLMOH-
HbIX PYHKLMI OpraHn3mMa NocTpaAasLLEero, C y4eTOM ero AfimTenbHoro npebbiBaHUA B CTa-
LuMoHape 1 nposefeHnn 60MbLIOro KonmMyecTsa MHBa3UBHbIX MaHUMNYNALUIA, CO3[at0TCA
6naronpuATHbIe YCNOBUA ANA 3aCeNeHUA 0XXOroBOW MOBEPXHOCTN MUKPOobNopon 13 co-
cefHMX obnacTen 1 13 oKpy»KatoLen cpefpl. [pn OTCYTCTBUMN MECTHBIX M CUCTEMHbIX NPU-
3HaKOB BOCNasieHuns, a Takke MMKPoOHOM uncne meHee 10° KOE/Mn TKaHW paHeBas WH-
deKunsa 0XKOroBol paHbl XapaKTepr3oBanacb Kak baktepuasnbHas KoloHM3aumaA. [laHHoe
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COCTOAHME ObINO AMarHOCTUPOBAHO B HalleM nccneoBaHumy y 252 nauneHTos (92,3%) n
pacueHUBanoch Hamu, Kak 1 pyrumm aBTopamm, Kak «<MapKep TpeBoru» B niaaHe NporHo-
3MPOBaHNA BO3MOXHOIO MOCNeAyioLero pa3BuTna paHeBon MHbekuuu. MNpu Hanuunm
MECTHOI BOCNannTeNIbHOM peakuun U UHBa3UM MUKPOOpPraHM3mMoB B 6onee rnybokue
CJI0/ OXKOFOBOW paHbl 1 OKpYXKatoLmnX TKaHelr, MUKpobHom uuncne 6onee 10° KOE/mn pa-
HeBaa nHbeKUnA npruobdpeTana uepTbl NHBA3MBHOM U Gbina BbiAiBNeHa Hamu Y 179 nauu-
eHTOB (65,6% cnyyvaes).

Yaule Bcero Bo3byanTenamm paHeBon MHOEKLMM Yy OXKOrOBbIX NaLMeHTOB ObiNn Kak
rpamoTpuuaTenbHble naToreHbl (71%) — npepcTaBmuTenn cemenctea Enterobacteriaceae
(K. pneumoniae, P. mirabilis n gp.) n HebepmeHTHpYyOLWME rpamoTprLaTeNibHbIE MaNoYKM
(P. aeruginosa n A. baumannii) u gp., Tak 1 rpamnonoxuTenbHble (26%) NpeacTaBUTeNn
poga Staphylococcus (S. aureus, S. epidermidis, S. haemolyticus). Ha paHHux stanax Ob
(nepBble-TpeTbyM CyTKM 3aboneBaHnA) 13 OXKOroBbIX PaH BbICEBANIMCL NPUONN3NTENBHO B
OMHAKOBOM MpPOLEHTe Kak MOHOKYNbTYpPa, Tak U accoumaLm MMKpoboB, B fanbHelLem
B nofgasnaioLiem 6onblIMHCTBE cnyyaeB (6onee 65%) nHdeKUNA MMena NOAUMUKPOGBHbIN
XapakTtep, Npy 3TOM Hanbonee YyacTbiM BO3byauTenem paHeBon MHPeKUUN Yy NaLMeHToB
C OXOramm ABMANCH B HaweM HabntogeHun P. aeruginosa, A. baumannii n K. pneumoniae
(26,5, 32,8, 16,9% cooTtBeTcTBEeHHO), Enterococcus spp. (26,6%) n Staphylococcus spp.
(9,4%), NpeacTaBeHHble B Pa3fIYHbIX MUKPOOHbBIX accoLnaLlmsx.

B cmeHe 3Tnonorum paHeBon nHdeKLUUM NPOCeXnBanacb HeKasa BPeMeHHaa CTaguin-
HOCTb, @ IMEHHO MPenMYyLLEeCTBEHHAA KOJSIOHM3aLUMA OXKOroBbIX pPaH rPammnofioXnUTeSb-
HbIMM BO3OYAUTENAMM Ha paHHMX 3Tanax 3abonesaHus (NepBble 3-5 CyTOK) cMeHAnacb
npeob6nagaHNeM rpaMoTpuLIaTENbHbIX NMAaTOreHOB, X BCEBO3MOXHbIX accoLnauunii, npe-
MMyLLeCTBEHHO rocnuTasnbHbIX, Ha 6onee No3gHKX 3Tanax 3abonesaHuA. Npu gnarHoctu-
Ke paHeBoW MHbEKUMM YUUTbIBANUCH HapAAZY C NOKaNbHbIMU U3MEHEHUAMM (noaBneHne
KOPWYHEBOrO, YePHOrO N GMONETOBOro OKPaLLIVBaHWA PaH, OTTOPXKEHNE HEKPOTMYEC-
KOro cTpyna, rmnepemmsa 1 0TEYHOCTb OKPY»KaloLMX TKaHel, yrnybneHne n 605b 0Xoro-
BbIX paH) U JaHHble 6aKTePMONOrMyecKmX UcciefoBaHni (Noces paHEBOMO OTAENIAEMOTO).
Mpu oLeHKe BO3MOXHbIX GAKTOPOB pUCKa paHeBON MHOEKUUN 1 pUCKa HebnaronpnAaT-
HbIX UCXOLOB HamU 6blIv OTMeUeHbl 6osbLian yacToTa rmy6okux oxoros (p=0,028) n 60-
nee CTaplUMi BO3PACT NaLMEHTOB C MHbeKLmel oxorosbix paH (p=0,045). Cpeaun ymep-
LUIMX NaLMEHTOB C MHPEKLMEN OXKOroBbIX paH Npeobnaganu nauneHTbl 6onee NOXUNoro
BO3pacTa 1 ¢ bonbluen nnowaabio rnyboKMx 0XKOroB, XoTA Mo 3TUonorny Bo3dyautenen
[OCTOBEPHON pa3HuLbl HAMU He BbiABNeHO (p=0,562). PaHeBas nHdeKUMA Morna BbiCTy-
naTb Kak nepsoouyar gasbHeNnlero pa3BuTtna cencmca uin Bo3HMKaTb U Nporpeccnpo-
BaTb Ha PoHe ye pa3BUBLLErOCA. YUNTbIBAA BbICOKYIO BEPOATHOCTb PacnpoCTpaHeHun
paHeBol MHbeKLMn Ha 6onee rnyboKme Cnov NOBPEXAEHHOW KOXN, @ TakXKe 3aMmefieHne
3aXKMBJIEHNA OXOTOB, IM3UC ayTOTPAHCMNAHTaTOB 1 BO3MOXXHOE NPUCOefMHEHNE B faNb-
Helwem cencuca (6onee yem y 27% B nocnegytouiem pasBunacb 6aktepuemus), Takum
nauMeHTam NPOBOAVIUCH PaHHAA HEKPIKTOMMA C KOXHOWM NANaCTUKOW, NepeBA3KN C aHTU-
cenTMkamm, Ha3HaYannCb CUCTEMHbIE aHTUONOTUKM N aHTUMUKOTUKNA.

MHeBMOHMN Ha GOHE TAXKENOM 0XKOroBoI 6oe3HN ABUNCDH eLLe OAHUM Hanbonee ya-
CTbIM U TPO3HbIM NHGEKUMOHHBIM OCNioXHeHneM. Cpean BCex ulyyaembix NalMeHToB Y
126 (46,3%) pa3Bunacb rocnutanbHaa NHeBMOHUA. Yawe Bcero (83 naumeHTa, unu 30,4%
OT Bceli BbI6OPKM) OHa AUarHOCTUPOBaach y NaluueHToB C FyOHOoKMMM OXoramuy nioLya-
Obto 6onee 15%, TaAxenol cteneHbio TaxkecT TUT 1 Haxo[ALWMXCA Ha UCKYCCTBEHHOW
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BeHTMAALMM nerknx (MBJ). Mpwu passuTtnm OB, ocobeHHO B KombrHaumm ¢ TUT, npoTekKato-
wen Ha GoHe CMCTEMHON Y MECTHOWM MMMYHOCYNPECCUN, CO3La0TCA YCNOBUA ANA pa3BU-
TUA HO30KOMUASbHbIX MHEBMOHWI. YCTAHOBNEHO, UTO OCHOBHbBIM MCTOYHUKOM MHbEKLMUK
NPy MHEBMOHMMN ABNAETCA COAEPKMMOE XKeNnyLOoUYHO-KMILIEYHOrO TPaKTa, acnupupyemoe
npw rnotaHuu, runepcanueaymm npu TUT, Ha GoHe MeanKaMeHTO3HON cegaunmn, 30HA0-
BOIr0 KOPM/EHWA, @ TaKXKe NPW reMaTOreHHOM pacnpocTpaHeHnu. Matonornyecknin npo-
uecc ycyrybnanca passuBaloWMUMNUCA HapyLIEHUAMY BEHTMAAUUU U ra3oobmeHa. Kak
npasuno, 3To BbINM rocnuTanbHble MHEBMOHUN: PaHHMWe (40 5 CyTOK OT rocnutanmnsaymm)
1 no3gHue (6onee 5 cyToK), cpeam nocnegHUx npeobnagany NHEBMOHWM Y NaLNEHTOB,
HaxoAAawWmMXcA Ha VIBJ1. 9T NHEBMOHMM Pa3NNYanmcb Kak Nno CpoKam MosABSIEHUA M MO KX
BO30OyauTeNnAM, Tak 1 MO TAXKECTU TeyeHuA. [JoCTaTOUHO BbICOKasa YacToTa BO3HUKHOBE-
HMA NHeBMOHUN Yy naumeHToB ¢ Ob obycnoBneHa Hannumem MHoXecTBa GakTopoB pUCKa
ee BO3HMKHOBeHUA. OgHNM 13 3HaUMMbIX GaKTOPOB, CNOCOOCTBYIOWNX BO3HUKHOBEHUIO
rocnuTanbHbIX NHeBMOHWI, AaBnAeTcA VBJ1. [THeBMOHMM Y NaLMeHTOB, HaXOAALMXCA Ha
WBJ1, BeHTUNATOpP-accoLMmpoBaHHble nHeBMoHUK (BAIT), B Hawem nccnefoBaHmm otme-
yanuchb B 2,5 pasa valye, yem y nauymneHtos 6e3 VBJ1. M3 opyrux ¢aktopos pucka u npe-
OVKTOPOB Pa3BUTUA NHEBMOHUI y NauneHToB ¢ Ob cnegyeT oTmMeTuTb 06LLYyI0 Naowaab
0XOroB, KoMopbuaHbln GoH (Hanuume conyTcTBytowen natonoruu), TUT. OCHOBHbIMUK
BO30OyauTENnAMY, NONYYEHHbIMM U3 SHAOTPaxeasbHOro acnmpata, 6o HedepmeHTUPY-
owue rpamoTpuruatenbHble 6akTepun (Klebsiella pneumoniae, Acinetobacter baumannii,
Pseudomonas aeruginosa) u rpamnonoxutenbHble 6aktepun (Staphylococcus aureus,
Staphylococcus haemolyticus, Staphylococcus epidermidis) n Enterococcus faecalis. Jua-
rHOCTUKa NHEBMOHUI ABNANACh KOMMIEKCHOW 1 OCHOBbIBaNacb HaMm Ha yyeTte GpakTopoB
pUCKa Ux BO3HNKHOBEHUA, GU3MKaNbHbIX JaHHbIX, TAKUX KaK MOBbILIEHVe TeMnepaTypbl
Tena, LMaHo3 KOXKHbIX MOKPOBOB U C/IU3UCTbIX, YCUNEHUN TaxMKapammn 1 TaxunHos, no-
AB/IeHNe KaluiAa C MOKPOTOM, ayCKy/NbTaTUBHO BIaXKHbIX XPUMOB, PEHTreHOIOrMYeCcKom
KapTUHE, JaHHbIX KOMMbIOTEPHOM TOMOrpaduK, a TakxKe Ha NoKasaTensax 1abopaTopHbIX U
6aKTePUONOrMUYeCcKmX NCCNefOBaHUA.

Cencuc npegcTtaBnseT coboi Hanbonee rpo3Hoe 1 oNacHOe FTHOMHO-CeNTUYECKoe OC-
NOXKHEHUe Y NaLMeHTOB C 0XK0roBol TpaBMo. CornacHo nuTepaTypHbIM JaHHbIM, CENCUC
pa3BuMBaeTCcA Y JaHHOIO KOHTUHIeHTa naumeHToB B 8—-42% cnyyaes, a leTajibHOCTb MO-
XeT pocturatb 50% v 6onee [13, 14]. K coxaneHuto, NpUXoANTCA COrMAcUTbCA C MHEHNEM
nccnepoBaTeniet, UTo ofHa N3 OCHOBHbBIX MPUYMH CTOMb NeYanbHOM CTaTUCTUKUN — CHOXK-
HOCTb CBOEBPEMEHHOWN 1 TOYHOW €ro ANArHOCTUKM.

K «TpagnumoHHbIM» dakTopam prcka pa3BuTusA cencuca y nauneHtos ¢ OB, Takum Kak
MOXMNOW BO3PacT, NyoLiafb 0XOroBol NOBEPXHOCTU 1 niowaab rnybokmx oxoros, TUT,
BblpaeHHasa UMMYHOCYNpecchs, B HacTosLLlee BPeMs, K CoxaneHuto, obasmunncb n 6o-
nee «COBPeMeHHbIe» — KOJIOHM3aLMA KOXN MyNIbTUPE3UCTEHTHON rocnuTanbHon Gnopoi,
N3MeHEHNE MUKPOOMOTbI KULIEYHUKA N MUKPOOHasA TpaHCIoKauma KuiieyHon ¢nopol,
npoBeAeHNe MHOXEeCTBa MHBa3MBHbIX MaHUMYNALMIA U onepaLmi, Taknx Kak SHAOCKONU-
yeckre nccneoBaHuA, MyYHKUUA 1 KaTeTepr3almna BEHO3HOIo pycna, MHTybauna Tpaxeu,
MeTOfbl MOYEYHO-3aMeCTUTENIbHOW TepanuKn, COBPEMEHHbIE METOANKN UHTEHCMBHOWM Te-
panum n XMpypruyeckrx BMeLLaTenbCTB, a TakKe AnuTenibHasA rocnutanmsauus.

CoBpeMeHHbI anropuTm AnarHOCTUKKM cencuca y nauneHTtos c Ob BkntovaeT: onpese-
neHve GaKToOpOB prCKa 1 NPeANKTOPOB €ro Pa3BUTUA, yueT KNMHNKO-N1abopaTopHbIX AaH-
HbIX, OLleHKY 61MOMapKepoB BOCNaneHns, AaHHbIX GU3NKaNbHOIO Y MHCTPYMEHTaNIbHOro
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nccnefoBaHuA, a Takke 6aKTepUoNornyecknx nccnenoBaHuii. MNpun guarHocTrke cencuca

Y OXOroBbIX MALMEHTOB Mbl CTOJIKHYNINCb CO CriefyowmnMm npobnemamm:

1. Bo3MOXHOe Hannume HEeCKONbKUX O4YaroB MHOEKUUN — HE TONbKO OXOroBble pPaHbl,
HO 1 fbIXaTeNbHble MNYTU, MOYEnosioBas CUCTEMa, Pa3finyHble 4eBanicCbl U T. 4.

2. Bycnosusax pa3suBatouleroca npu Ob cuHgpoma meTabonmama c ero TMnYHbIMK NPo-
ABNEHUAMN B BUAE rmnepTepMnn, TaxmKapgum, TaxmnHo3, U3MeHeHneM nokasatenen
KPOBW 1 faXke TPaH3UTOPHON GaKTeEpPMEMUN CTAHOBUTCA HEBO3MOXKHBIM NMPUMEHEHNE
TPaAWLMOHHON LWKanbl ANArHOCTUKMU Cencuca, npepsioxeHHon ObuiecTBom mepu-
LUUHbI KpUTUyeckux coctoaHnin (SCCM), Kotopas ncnonb3yeT AnA NOCTaHOBKY AMarHo-
3a «CEMNCUC» MMEHHO 3TU NMoKa3aTtenu.

3. He Bcerga BO3MOXHO MCMOJSIb30BaHKeE NOSIHOrO Habopa MeToL0B PU3NKaANIbHOTO U NH-
CTpyMeHTanbHoro obcnegoBaHus.

4. [aHHble MUKPOOBMONOrMyeckmx NCCneqoBaHni 1 Nokasatenn 6omapkepoB B page
CUTYaL M ABNAIOTCA IOXKHOMONOXUTENbHbIMU 1 HE MOTYT 6bITb aleKBaTHO MHTepnpe-
TVUPOBAHbI.

KnnHuko-nabopaTopHasa AmarHocTmka cencuca OCHOBbIBaslaCb HaMU Ha y4yeTe npu-
BEEHHbIX Bbllle (PAaKTOPOB pUCKa MIC KPUTEPUN, NPedSIOKeHHble 3KcnepTamn KoH-
CyNbTaTUBHOrO COBETa MO OXOroBon nHbekunm Kntanckon megmumMHCKON accoumaumm
(2013 r.). icnonb3yemble B faHHOW WKane Kputepum obbenHeHbI B 2 rpynnbl — KpU-
Tepun BoCManuTesibHoro oteeta (rmneptepmusa 6onee 39,0 °C manm runoTepMma MeHee
36,5 °C, Taxvkapgua 6onee 110 ya/MuH, TaxunHos 6onee 25 abixaTeslbHbIX ABUKEHU B
MUH., TpomboumToneHns meHee 100 000/mKn, runeprankemma 6onee 12 mmonb/n (Npu
OTCYTCTBUU CaxapHOro anabera), HEBO3MOXHOCTb NPOBeEeHNA SHTEPANIbHOIO NUTaHUA
6onee 24 u., nenkouuntbl 6onee 15 000/mMKN nnn meHee 5000/mMK, runepHatTpremms bonee
155 Mmmonb/n, HapyLleHe MeHTaNlbHOro CTaTyca, NPoKanbUUToHKH 6onee 0,05 Hr/mn) n
[OKYMEHTaNnbHO MoATBepXAeHHble MpU3Haky MHPeKUuun (OTBET Ha aHTMOMOoTMKOoTepa-
nuto, NHBa3MBHaA paHeBasa NMHbeKUMA, reMoKynbTypa). [paBOMOUYHOCTb AMarHo3a «cen-
cuc» y naumeHToB ¢ OB 6bi1a BO3MOXHa NPY HanMuum 6 KNMHNKO-1abopaTopHbIX KpuTe-
pueB 1 Kak MUHUMYM 1 [OKYMEHTaNnbHO NOATBEPXKAEHHOTO Npr3Haka nHbekumm.

[locTaTouHO HafeXHbIM METOAOM AMArHOCTUKM cencuca c obasatenbHbIM Yy4eTOM CO-
OTBETCTBYIOLLMX KIIMHNKO-NabopaTOpPHbIX AaHHbIX ABAANACh OLeHKa YPOBHA 1 AUHAMU-
K1 M3MeHeHMA 6MoMapKepoB BocnaneHus, Takmx Kak U1-6, C-peakTnBHbIN 6eNoK, Npo-
KanbUWTOHWH. MNocnegHnin 4OCTaTOYHO aKTUBHO UCMOJb3yeTCA B KNMHUYECKON Npak-
TUKe KaK HafeXKHbIl MapKep BOCManuTeNbHOro npoLecca, B TOM Yncne 1 y nauueHToB
¢ Ob. B Halem mnccnegoBaHUM ero AnMarHoCTMYeCKUn ypoBeHb ANA Ccencruca cocTaBui
0,5 Hr/mn (0,42-3,18). YpoBeHb Bbiwwe 2,0 HF/MA COOTBETCTBOBAJ TAXKENOMY Cerncucy u
cenTmnyeckomy LWOKY. [NoKa3aHa BO3MOXKHOCTb MCMONb30BaHWA YPOBHA MPOKanbLUTO-
HUHA KaK KpUTEPUA NPOrHo3a TEYEHUs Cencuca 1 B KauecTBe NnoKasaTens OueHKN 3¢-
beKTUBHOCTM NpoBoanMON Tepanun. Mpu ncnonb3oBaHUM GOMapPKeEPOB BaXKHO NOM-
HUTb, YTO 6OoJbLLEE ANArHOCTMYECKOE 3HaUEHNE VIMEET He CTOJIbKO UX YPOBEHb, CKONIbKO
ONHaMKKa ero usMeHeHusa y JaHHOro nauneHTa, KoTopaa KoppenupyeT C TAXKeCTblo Te-
yeHnA NHPEKLMOHHOIO NpoLiecca, NPUCOeAMHEHNEM HOBbIX 04aroB MHQeKLUUK, passu-
TUeM opraHHbIX ANCOYHKLMI, a TakKe 3GDEKTUBHOCTbIO aHTMOaKTepranbHOW U NHTEH-
CYBHOW Tepanuu.

baktepnonoruyeckoe wccnegoBaHue reMOKynbTypbl Ha MpeaMeT NOATBepXKae-
HMA cencuca B ABYX TPETbUX MUKPOOHbIX N30MATOB BbIABUIO MOHOKYLTYPY U B OLHON
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TpeTn — MUKpoOHble accoumaumm. MnMKpoOHbI nensax Bo3byautenen cencmca (MOHo-
KynbTypa) B HalleM UCCefoBaHMM NOYTK Ha 76% COCTOAN U3 rpaMoTpuLaTenbHbIX H6ak-
Tepuii (Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas aeruginosa),
okono 18% — 13 rpamnonoxuTenbHbix 6akTepuin (Staphylococcus aureus, Staphylococcus
haemolyticus 1 Enterococcus spp.) 1 IpakTUYeCKn B PpaBHOM COOTHOLLEHUN B MUKPOOHbIX
accoumaumnax.

Haunbonee yactbiMu popmamm rHOMHO-CENTUYECKNX OCIIOKHEHWIA CO CTOPOHDI a3 y
naLmneHTOoB ¢ oxkoramu 6b11m 6nedaput (17,7% [15; 21]) - BOCNaneHne pecCHNUYHON KPOMKN
BeK, M 6nedpapoKOHBIOHKTUBIT (14,3% [12; 21]), KOoraa B BOCMaNUTENbHbIN NPOLECC BOBIe-
KaloTCA KOHBIOHKTMBA U Kpas BeK. Yalle Bcero fJaHHble COCTOAHMA BO3HWKANM NPW 0XKOrax
[POroBuLbl U INLIEBOI YaCTW FOSIOBbI U NPOABAANNCH NOKPACHEHNEM M OTEYHOCTbBIO Kpaes
BEK, OLLYLLIEeHNEM TAXKECTH, 3Y[OM U XKXKEHMEM BeK, a TakKe pa3gparkeHneM KOHbIOHKTHBBI
CO cne3oTeyeHneMm, CBETOB0A3HbIO 1 OLLyLEHNEM UHOPOAHOTO Tesna, MOBbILEHHON UyB-
CTBUTESIbHOCTbBIO K APKOMY CBETY, ObICTPOI YTOMIAEMOCTbIO INas, BbiNafeHeM pecHuL,.
MNHorga oTmeyatoTcA BblAeneHna U3 rnasHoW Wenm MTHOMHbBIX MAacC C HEMPUATHBIM 3ana-
XOM, KOTOpble CTaHOBATCA MPUUYMHON CKNEeUBaHUA PecHUL, X BbiNageHua. BusyanbHo
onpenenaeTca NoKpPacHeHMe N 0TEYHOCTb OPOUTaNbHON KOHBIOHKTMBbI. HecTabunbHOCTb
C/1Ie3HON NNEeHKN BefET K 3puUTenbHOM AnchyHKLUNN.

B pnarHoctuke 6nedaprita BegyLlyo posib UrpaeT Hapy»KHbI OCMOTP BeK, NPU KOTO-
|POM BbISIBNIAETCA r’MNepemMmnsi U OTEYHOCTb KOHBIOHKTMBBI, MOKPACHEHWE KpaeB BeK; onpe-
[eneHne ocTPOoTbl 3peHmnsa, BUOMUKPOCKONUA, HaKTeproNorMyeckuin noces (Yalle BCero
BbiABNAETCA cTapunokokkosasa nHbekuumsa). JleueHve bnedapurta HanpaBieHo Ha ycTpa-
HeHVe NPUUNHbI 3aboN1eBaHNA 1, KaK NPABUIO, BKJIlOYAeT KOHCEPBATNBHbIE MEPONPUSA-
TA (TyaneT BeK, Maccak BeK, 3aKanblBaHuWe rnasHbIX Kanesb, 3aknajbiBaHne masen 1 ap.).

NHdeKkunn moueBbix nyTen (ypeTputbl U LUCTUTbI) MMENN NpenMyLeCcTBEHHO ATPO-
FeHHbIN XapaKTep 1, Kak NPaBuno, acCOLMNPOBANINCH C BbIHY>KAEHHbIM JAUTENbHbIM CTOA-
Huem KaTeTepa 6onee 10,3 [9,4; 15,2)] CYTOK 1 0Xk0oramm B 06nacT npomMexxHocT B 11% [9;
13)] cnyyaeB. [InarHOCTKa OCHOBbIBaNach Kak Ha BHELLHeN OLeHKe OTAeNsemMoro no Mo-
yeBOMY KaTeTepy, TaK 1 Mo AaHHbIM aHann3a Moy, nocesa Mouu, uuctockonuu. Mpu pas-
BUTWM JaHHbIX OCNOXHEHWI B MOYe BblCEBANNCh KOarynasoHeraTusHble CcTadpunoKoKKu
(Staphylococcus haemolyticus n Staphylococcus epidermidis) u Enterococcus faecalis.

WNHdeKuun co cTopoHbl Nasyx 1 cpegHero yxa Habnoganocb Hamm y nauymeHTos ¢ Ob
npevmMyLlecTBeHHO Ha 18-e n ganee [17,3; 21,7] CyTKM N UMenun NpAMyto CBA3b C YacTo-
TOW M TPAaBMaTUUYHOCTbIO CAaHNUPOBAHNA POTOBOI MNONOCTU, HOCOMIOTKU, FOPTaHOMIOTKY, a
TaKXe C ANINTeNbHbIM CTOAHMEM Ha30racTpasbHOro 30HAa AJ1A OCYLLIEeCTBIEHUA SHTepalb-
HOro NuTaHuA. [lnarHoCcTnKa JaHHbIX COCTOAHUN Yy naumeHToB ¢ O[] 3aTpyaHUTENbHA N He
BCerga cBoeBpemMeHHa. /I3 KNnuHMYecknx npr3HakoB oTMevanca nogbem TemnepaTypbl
Tena 38 °C 1 Bblle, MHTEHCUBHAA rofloBHaA 60/b, MHOMAA Pa3BUTME PEAKTUBHOMO OTEKA
BEK M MAFKUX TKaHen nuua. Kak npaBuno, pelatoliee 3HaueHe B AMarHOCTUKE UMEIOT
nepegHAA pMHOCKONWA, peHTreHorpaduma nasyx Hoca, ynbTpa3ByKoBOe McCiefoBaHue,
OMarHocTmyeckasa NyHKUMa; nabopaTopHble UCCNefoBaHUA; MUKpoOMonornyeckoe mc-
cnepoBaHue. 13 MuKkpobHol ¢nopsbl valle Bcero BbiceBatoTcA Staphylococcus aureus,
Str. epidermidis, Haemophilus influenzae n gp.).

Ha3BaHHble Bbille OCNOKHEHMA BO3HMKANM Ha PpOHE TeUeHUA 0XKoroBol 6onesHm, oc-
NOXKHANN ee TeueHue, a B pAAe KNUHNYECKX CUTYaL I ABAANNCH NPeanKTOpaMn CUCTEM-
HOro pacnpocTpaHeHNa NHGEKLNOHHOTO areHTa — cencuca.
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SNYAEMUONONNA U AMAarHOCTMKA THOMHO-CENTUYECKUX OCNIOKHEHWI Y MALMEHTOB C TAXKENON 0XKOroBou 60ne3Hbio

JnHamnueckoe MMKpobuonormyeckoe UccnefoBaHue reMoKynbTypbl y NauueHToB C
Taxkenon Ob nokasano pasnuuna B CTPYKTYpe MUKPOBHOro nerisaxa B 3aBUCMOCTY OT
cpokoB 3aboneBaHus. NepBbli PpocT N3 06pa3LoB KPoBK Obin NonyyeH Ha 5-10-e cyTKu
TAXKENOW 0XKOroBo 60ne3Hy, NnpecTaBeHHON NPenMyLLECTBEHHO rPaMMoNoXKUTENbHOW
dnopoii (cTadrnoKoKKN 1 CTPenToKoKKK). Ha 10-14-e CyTKU TeYeHUA 0XXoroBow 6onesHun
K HUM Mornin yxe npucoegnHuTbea 1 Klebsiella pneumonie n Acinetobacter baumannii.
[HaHHas ¢nopa 6bina BoisiBieHa B 107 n3onatax (23,6% Bcex NO3UTMBHbIX Npo6), B 112 130-
nATax HabnoJanucb MMKPobHble accoumauun. MprcoeguHeHne HO30KOMIKaNbHOM Fpamo-
TpuuaTtenbHol Gnopbl HabnaanoCh, COrnacHoO AaHHbIM MOCEBOB reMOKyNbTypbl, K 10—
20-m cyTKaMm. B 3TOT neprof oTMeueHo yBennyeHne 4acToTbl BCTPEYAEMOCTU B reMOKY/1b-
Type nonupesncteHTHbix wWrtammoBs Klebsiella pneumoniae n Acinetobacter baumannii.
K 25-30-m cyTKam B 13051ATax BCTpeYatoTca npefcTaBUTeNny rpamoTpuLiatesibHo Gnopsl,
B TOM UmnCsie U NOANPE3NCTEHTHAA CUHErHOMHanA nanoyka. B obpa3uax reMoKynbTypbl Ha
33-40-e cyTKM B MUKCe accouraLmin rpamnosioXnUTeNIbHON 1 rpamoTpuuatenbHon ¢o-
pbl perncTpupyoTca cyyaun pocta rpubos, B 6onblueli cteneHn npefcTaBieHbl pofoM
C. albicans 1 B meHbluein cTeneHun Aspergilus.

B BbIBO/bl

1. THOMHO-cenTUYeCKMe COCTOAHUA Y NaLNEHTOB C OXOroBol 6one3Hbio NpeaCcTaBnAlT
coboi aKkTyanbHylo npobnemy cOBpeMeHHON MeuLMHbl, MOCKOJIbKY ABNATCA Hau-
6onee YacTbiIMU M KIIMHUYECKN 3HAYMMbIMU OCIOMHEHUAMMW, KOTOpble MOryT ObiTb
O[HOW U3 OCHOBHbIX NPUYMNH MPOAOCIKUTENBHOIO CTaLMIOHAaPHOrO fleyeHnsa 1 rnbenu
naumeHToB. BO3MOXHbIV MyTb YyylleHns pe3ynbTaToB NeyeHns — 3HaHue SNMaeMmno-
NOTUN N PaHHASA, CBOEBPEMEHHAA VX AMNarHOCTMKa.

2. Hanbonee KNUHNYECKN 3HAUYVMbIMU 1 FPO3HBIMU THOMHO-CENTUYECKUMU OCIIOKHE-
HUAMM Y NaLMUEHTOB C 0’KOroBol 60s1e3HbI0 ABUNINCL paHeBasA UHPeKLMA, MHEBMO-
HUK 1 cencuc. JnarHoCTUKa faHHbIX COCTOAHUI OCHOBbIBANaCh Kak Ha KIMMHUYECKON
KapTWHe OCHOBHOW NaToNOrK, Tak U Ha UMEILLMX MECTO U3MeHeHMAX nabopaTop-
HbIX NoKa3aTenen — boMmapkepos BocnaneHus. MNpu npucoeguHeHUW rHOMHO-Cen-
TUYECKUX OC/IOXKHEHU NX AMArHOCTUKa 6blna 3aTpydHeHa, a nocneayowasa csoe-
BpemMeHHaa natoreHeTuyeckasa Tepanua Obina He Bcerga Bo3MoXKHa. Hambonbluyto
npo6nemy Bbi3biBana AMarHOCTMKa Cencuca Kak Hambosee TAXenoro 1 npusogsiLe-
ro B page ciyyaes K JieTallbHOMY MCXOY THOMHO-CENTUYECKOTO OCNIOMKHEHMA OXO-
roBOW TPaBMbl.

3. MNpu GakTePMONOrMYecKkoMm MCCIefoBaHNN BbIABMIEH BbICOKMI ypOBEHb 06CeMeHeH-
HOCTU M3yyaeMblx Oronornyeckux cpeq, NpefAcTaBeHHbI Kak MOHOKY/BTYPOW, Tak
N pasfiMyHbIMM MUKPOOHbIMM accoumaumamu. lMpeobnagatoleli B poaoBUAOBON
CTPYKTYpe FHOWMHbIX OCNOXKHEHWUI Y MALMEHTOB C OXXOroBow 6onesHbio Hbina rocnu-
TanbHaA ¢nopa, npeacTtasneHHan Klebsiella pneumoniae, Acinetobacter baumannii,
Pseudomonas aeruginosa, Staphylococcus aureus, Enterococcus faecalis n gp. Mo-
NyyeHHble JaHHble Mo 3NUAEMUONOrK U BUAOBOWN CTPYKType Bo30yautenen rHow-
HO-CeNTUYECKNX OCNOXHEHUI Y NaLMeHTOB C 0XXOroBol 60ne3Hbio NO3BOANAN NPO-
BECTU UX CBOEBPEMEHHYIO IMAarHOCTUKY 1 pa3paboTKy 3ddEeKTUBHBIX CXeM neyeHus.
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Pesiome

Lenb. VccnegoBaHre ocobeHHOCTEN MeToAa SHAOCKOMUYECKOTO CTEHTUPOBAHUS, NpU-
MEHAEMOrO y NaLMeHTOB C cUHAPOMOoM aucarum c Pr1.

Marepuanbl n metogbl. B nccnegosaHmm ¢ Lenblo BOCCTaHOB/IEHNA NPOXOAMMOCTM MK~
wesoga y 220 nauMeHTOB C AMAarHO30M paka B 0OCHOBHOM llI-IV cteneHn pasnnyHbix oT-
nenos nuwesoga (PM) (I rpynna) 1 112 nayneHToB C NocneonepaLoHHbIMK peunansamm
B 30HE aHAaCTOMO3a MeXay NMLLEBOAOM U XeyaKOM U NULWEBOAOM M TOHKOM KNLIKOM
(Il rpynna) BbINOIHEHO 3HAOMNPOTE3UPOBAHNE CAaMOPACLLNPAOLLMMUCA CTEHTaMM.
Pesynbratbl. Cumntom agncarnm BcTpeyaeTca B 69% cnyyaes y naumeHTos ¢ PI1, npnyem
yacToTa BbiAiBNeHNA ancdarim vaule Bcero obHapyXnBaeTcs B cpegHenn 1/3 nuwesopa.
Y naumeHToB ¢ Pl paHHWE OCNOXHEHWA NPU CTEHTMPOBAHUM Habnoaanuce B 12,7% cny-
yaes, a Nocsie CTeHTMpPOBaHMA — B 28,6% cnyyaes, no3gHue — B 34,1% cnyyaes. Y naymen-
TOB C Pl € peumamBupyownm n OCNOXKHEHHBIM KIIMHNYECKNM TeYeHNeM 3aperncTpupo-
BaHbl paHHWE OC/IOXKHEHWA BO BpeMs SHAONPOoTe3npoBaHmA nuwesoga B 17,0% ciyyaes,
nocne creHTMpoBaHuA — B 33,0%, a no3gHue — B 41,1% cny4yaes, u B 74,1% cny4yaeB 3Tn
OCJTIOXHEeHWA YAanocb NOABEPrHyTb SHAOCKONMMYECKON KOppeKLnN.

3aknuyeHne. JHOOCKONNYECKOe CTEHTUPOBaAHNE MOXHO CYMTaTb Hambonee 3dppeKkTUB-
HbIM METOOM YCTPaHeHUA Ancharnn y nauneHToB C pakoM NuLeBoaa.

KnioueBble cnoBa: pak nuueBoaa, aucdarma, camopaclimpalmMeca MmeTaainyeckue
CTEeHTbI, OC/IOXKHEHUA CTEHTUPOBAHMWA
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Abstract

Purpose. This study examines the characteristics of endoscopic stenting in patients with
dysphagia syndrome associated with esophageal cancer.

Materials and methods. In research studies, 220 patients diagnosed with stage IlI-IV
cancer of different departments of the esophagus (EC) (group 1) and 112 patients with
relapses in the anastomotic zone between the esophagus-stomach or esophagus-small
intestine after surgery in oncology patients (group Il) had an endoprosthesis made with
self-expanding stents to restore the permeability of the esophagus. According to research,
220 patients (group 1) diagnosed with stage llI-IV cancer of various departments of the
esophagus and 112 patients (group Il) with relapses in the anastomosis zone between
the esophagus and the stomach or the esophagus and the small intestine after surgery in
oncology patients (group Il) were endoprosthetized with self-expanding stents.

Results. In patients with esophageal cancer (EC), the symptom of dysphagia is found in 69%
of cases, and the frequency of occurrence of dysphagia is more determined in the middle
1/3 of the esophagus. Early complications were observed in 12.7% of esophageal cancer
patients during stenting, early complications in 28.6% of cases, and late complications
in 34.1% of cases after stent placement. In esophageal cancer patients with a relapsed
and worsening clinical course, 17.0% of the esophageal endoprosthesis, 33.0% of early
complications, and 41.1% of late complications after stenting were recorded, and 74.1%
of these complications could be corrected endoscopically.

Conclusion. Endoscopic stenting is considered to be the most effective treatment for
dysphagia in patients with esophageal cancer.

Keywords: esophageal cancer, dysphagia, self-expanding metallic stents, complications
of stenting

B BBEJAEHWE

Pak nvwesopa coctaBnaeT 4-6% 310KaYeCTBEHHbIX ONYyXOJen, BCTPeYaloLWwmnxcsa y ve-
NI0BeKa, 1 ABNAeTCA 4-1 NO 3HAYMMOCTU MPUYNHON CMEPTHOCTM OT paka. Pl - 310 3n0kKa-
YyecTBEHHbIe OMNYXOSU, XapaKTepu3yloLmecs BbICOKOW NeTasibHOCTbIO 1 HeYAOoBeTBOpU-
TeNbHbIM MPOrHO30M. PAd NpoBefeHHbIX NCCIefoBaHUI MOKa3an, YTo cpeaHAA Npogon-
XKNUTENBbHOCTb XM3HU NaLMEHTOB C pacnpocTpaHeHHbIMK dopmamm Pl coctaBndaet 3-5 me-
cAues [1-4]. B 60% cnyyaeB pak nokanumsyerca B CcpefHerpyagHoM OTAene MuWeBOA3,
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3¢¢eKTI/IBHOCTb MeTOoAa SHAOCKONNYECKOro CTEHTUPOBaHNA B NeYeHNN 3N10Ka4YeCTBEHHbIX ,qviccbarwh nuwesofa

B 30% cnyyaeB — B HMXKHMX OTAenax rpyamn 1 xmnsota, B 10% cnyyaes — B Lee N BEpXHeN
rpyaHon Yactu. Kak Mbl y»e ynomMnHanu Bbille, O4HUM U3 MECTHbIX U Hanbonee Habnopaa-
eMbIX CMMNTOMOB paKa nuesopa aensaetca aucdarua. ucdarna Bctpeyvaerca 'y 85-95%
nauuneHToB ¢ Pl1, BO3HMKaeT B pe3ynbTaTe CyXXeHnA NULWeBOAHOro oTBepcTra Ha 50-75%
1 4acTo CBUAETENbCTBYET O PacnpoCTpaHeHHOM OHKoreHese. [lucdaruna yacto BO3HMKaeT
BC/leAcTBME 06TYpaLny NULLEBOLHOMO OTBEPCTUA PACTYyLLEN ONyXOnblo, NPUYEM CTerneHb
BbIPa’>X€HHOCTU YBeNNUYMBaeTCA No mMepe pocTa onyxonu. LLinpokoe pacnpoctpaHeHue
ONyXONU 1 Hey#0BNETBOPUTENIbHOE COMATUYECKOE COCTOAHME NauueHTa B 60blINHCTBE
Cny4aeB He MO3BONAIT NPOBECTUN paguKanbHble Xnpyprmudyeckme onepaumm [5, 6]. Mpn
3TOM B pe3ysbTaTte fepopMaLmm 1 Cy>KeHUA OTBEPCTUA OMYXONeBON TKaHblo pa3BrBaloT-
€A cMMNTOMbI Aancdarnu, YTo 3aTpyaHAET UV BOBCE fieNaeT HeBO3MOXKHbIM NMPOXOXKAeHne
nULKM Yepes NuLeBapuTeNbHbIN TPaKT. [pu neyeHnn Takmx NaLMeHTOB C Liefibio BOCCTa-
HOBNEHWA MPOXOAMMOCTM MULLEBOAA LUMPOKO MPUMEHAETCA MeToh SHAOCKOMUYECKOWN
YCTaHOBKM CTEHTOB. [1n1A 3TOro B 0TBepCTME NKULLiEBOAA 1 KapAano3asodarmanbHoro otaena
3HAOCKOMMNYECKN YCTaHaBNNBAOTCA CaMopaclmpaloWmneca MeTanimyeckme CTeHTbl.

70T MeTog, 6yaAyum 6e30MacHbIM 1 TEXHUYECKMN BbIFO4HbIM, MO3BONAET BOCCTaHOBUTb
NpoxoaMMOCTb MULLEBOAA U obecneunTb 3HTepanbHoe nuTaHne y 80-95% nauneHToB,
ynyudLllaeT KauyecTBO »KNU3HW U NOKa3aTenn BbKMBAaeMOCTH.

MonyyeHHble pe3ynbTaTbl NPOTVBOPEUMBbI, MOMUMO NONOXKUTENbHOrO 3bdeKTa co-
NPOBOXAIOTCA PALOM OCNOXHEHU Kak BO BpeMs, Tak 1 nocsie cTeHTnpoBaHma [7-11].
HecmoTpsa Ha aHZONpPOTE3MpPOBaHKe CaMopPacLLUMPAILWNMNCA CTeHTamK, B 20-40% cnyya-
€B BCTPeyvaloTCA Kak paHHWe, Tak U NO3[4HNE OCIOMKHEH WA, MPY 3TOM YacTOTa Cepbe3HbIX
0oCnoXxHeHun coctaBnsaeT 8-10%. Y 30% naumeHTOB NPOBOAUTCA MOBTOPHOE CTEHTUPO-
BaHMe. Hanbonee yacTbiMM OCNIOXKHEHVAMU MPU CTEHTUPOBaHUN MNWLLEeBOAA ABNAIOTCA
nepdopauua nviesoda, CMeLLeHre, MArpaums, pacnag (bparmeHTauus) cteHTa, ero o6-
Typauusa onyxoneBomn TKaHbio, rmnepnniasna cIn3ncTon 06010UKK, 06CTPYKLMA CTeHTa
ocTaTKamy NULLM 1N HEMOJIHOE pacKpbiThe CTeHTa, peunans ancdarmm n KpoBoTeyeHus
n3-3a paspacTaHuna onyxoneBon TKaHW. OCNIOKHEHNA B OCHOBHOM 3aBUCAT OT TUMa UC-
NMoNb30BaHHOrO CTEHTa, XapaKTepa onyxonw, oKkanusauuu, mopdonorum onyxonu, cta-
a1mn 3aboneBaHUA, COMaTUUYECKOro COCTOAHMA NaLueHTa, NPOBOAVMON Tepanun 1 onbiTa
orneparopa, BbIMOAHALEro ctTeHTupoBaHue [12-14].

CTeHTMpOBaHWe CaMopacWNPAIOWUMUNCA CTEHTaMK NPY CTEHO3aX NKMLWeBOAA NOBbILWIA-
eT NPOHMNLIAEMOCTb NULLEBOAA, MONOKUTENBHO BAMAA Ha XN3HedeATeIbHOCTb MaLUMeHTa,
MO>KeT CNoco6CTBOBaTb MCMOMb30BaHMWIO APYrMX METOAOB NaIMaTUBHOMO neyeHns (Xu-
MunoTepanua n nydesas Tepanus) [15, 16].

OueHKa OCNOXXHEeHN NPU CTEHTMPOBAHUK Y NALMEHTOB C pacnpocTpaHeHHbIM Pl mo-
XeT nmeTb 60bLIOe HayYHOe 1 NPaKTUYeCcKoe 3HaueHre C TOUKU 3pEHMA U3YyUYeHUs 0Co-
6eHHOCTeln 3TOro meToAa U NPUMEHEHUA METO0B KOPPEKLNN.

B LEJTb NCCNEOQOBAHKA
M3yueHne ocobeHHOCTEN MeTofa SHAOCKONNUYECKOrO CTEHTUPOBAHUA, MPUMEHSAEMO-
roy ctpagatowmx Pl nayneHToB ¢ cMHaPOMOM ancdaruu.

B MATEPWAJIbl U METObI
B nccnepoBaHme BkntoyeHbl 332 nauyueHTa, Haxoamslumxca B 2010-2021 rr. B 3HAO-
cKkonuyeckom otgeneHun HaumoHanbHOro ueHTpa oHkonorun M3 AP 1 nonyumslimnx
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neyeHve No NoBoAy CTEHO30B MKLLEBOAA CO 3/I0KAYeCTBEHHOWN 3TUONIOTeN METOAOM SH-
JocKonuyeckoro cteHTUpoBaHuA. Cpegu HMX 220 NauneHToB C farHO30M paka B OCHOB-
Hom IlI-IV cTeneHun pasnuuHbix otgenos nuwesopa (I rpynna) n 112 naumeHToB € peuu-
OVBaMM B 30He aHAaCTOMO30B MeX Ay NULLEBOAOM U »KenyaKoM UAn NULEeBOJOM N TOHKOMN
KMLLKOW Y OHKONIOrMYeCcKMX NaLMeHToB Nocne Xmpypruyeckux smewatenscTs (Il rpynna).
Mo paHHbIM 3HAOCKONUYECKMX U Apyrux o6cnefoBaHuiA, NpoBefeHHbIX B | rpynne, y 172
(78,2%) naumeHTOB, NepeHecLINX CTEHTUPOBaHKE NULLEBOAA, BbIABMEH PaK MULLEBOAQ, Y
48 (21,8%) — pak »enyfka € pacnpocTpaHeHneM Ha NuLLeBos.

201 naumeHT 6bIn My>KcKkoro nona (60,5%), a 131 naymeHT (39,5%) — eHcKoro nona.
CpegnHunin Bo3pacT nauuneHToB cocTasun 66,0+0,5 roga.

Mepen MnnaHTaumen cTeHTa NPOBOAUIOCL SHAOCKOMNYECKOe 06CnefoBaHNE Kax-
[Oro nauyMeHTa C Lesblo onpefeneHnsa pa3mepoB 1 CTeNeHn, aHaTOMUYECKOM SloKanmsa-
LM NOBPEXAEHMA NULLEBOLA, @ TaKKe PacCTOAHNA MeXAY BEPXHUM U HUXKHUM COUHKTe-
pPOM NULLEeBOAA. JHOOCKONMYECKOe NcciefoBaHme — 330paroracTpogyofeHOCKONua nnu
330¢aroMHTECTMHOCKONUA — NPOBOAWNIOCL C MCMNOJSIb30BaHMEM 3HAOCKOMNOB Pa3fIMYHO-
ro gnametpa. B cBA3M CO 3HaUNTENbHBIM Cy>KeHMEM OTBEPCTUA 30HbI 61acTOMaTO3HOro
cTeHo3a Yy 230 (62,5%) naumeHToB AS1A MNOMHOLEHHOro NpoBeAeHUA SHAOCKONNYECKOro
06cnefoBaHMA UCNOJIb30BaNNCL SHAOCKOMbI Manoro Kanubpa gnameTpom 5,3-5,6 mm.
A'y 32 (8,7%) naumeHTOB yAanocb NPOBECTU Yepe3 30HY CYXXeHWA TONbKO YNbTPAaTOHKNIA
ypetepopeHodubpockon AnameTpom 3,7 MM. Y ocTanbHbIx 35 (9,5%) nauneHToB 13-3a He-
BO3MOXKHOCTM MPOBECTU KAaKON-NINOO 13 SHAOCKOMOB Yepes HipKenexalyme otgenbl npu
OYeHb BblpaeHHOM CTEHO3€ NPOCBET CHavana pacmMpAnm 3a cyeT By>XKMpoBaHWA 1 TONb-
KO 3aTeM NPOBOAUAN HAOCKONMYecKoe obcnefoBaHNe C MOMOLLbIO FaCcTPOCKOMa Masioro
kanmopa. OctanbHbiM (71 (19,3%) NaumeHT) aHAOCKONMYeCcKoe obcniefoBaHme 6bl10 NPo-
BeAEHO 3HAOCKOMamu cpefHero guameTpa (8,2-9,8 mm).

Ona cteHTUpOBaHUA McNonb3oBanucb 3HAOCKoMNbl mogenn GIF Exera 2 anameTtpom
9,6 mm. [Mocne noaTBepKAeHMA AMarHO3a NaumneHTa HeOOXOAMMbIN CTEHT Nogdupanca
B 3aBMCMMOCTM OT pasMepa Onyxonu 1 CTeneHu CyX<eHus nuuiesopa. B nposegeHHOM
nccnefoBaHNN NPUMEHANINCH MOHOCTBIO MOKPbITbIE M NOAYMNOKPbITbIE CamopacLLmpA-
lowmneca MmeTannnyeckme cteHTbl. M3 332 nepBMYHO yCTaHOBMIEHHbIX NULLEBOAHbIX CTEH-
TOB 126 (37,9%) 6bIAIM MOKPLITHI CUHTETMYECKMM MaTepuanom (CUIMKOHOM) YacTUUHO,
a 206 (62,1%) — nonHocTblo. MaumeHTaM 6bIN MMNAAHTUPOBAaHbI B OCHOBHOM CaMopac-
KpbIBalOLWMINCA CTEHT NuLweBofa ¢ obonoukon Choostent, senatowminca mogenbto Nitinol
ChoostentNES, camopacKpblBalOWMUNCA CTEHT NULLEBOAA C YacTUUYHOW 0O6O0MOYKOM
Choostent ¢ TexHonorunen Shim 13 mogenn NES-18, camopacKkpbiBatoWMACA CTEHT NuLle-
Boga c obonoukor Hanarostent ns mogenun NES-22 1 ¢ S-06pasHbiM aHTUPEPTIOKCHBIM
KnanaHom, cteHTbl mogenu HEV. OTnnunTtenbHon ocCoO6eHHOCTbIO 3TUX CTEHTOB ABNAETCS
Hannume mexaHm3ama Shim, npegHa3HauyeHHOro Ans NPeAoTBPALLEHMA MUTPALIUN CTEH-
Ta. MYHMManbHbIA AnameTp NuweBoda ANA pPasMeLleHnsa CTeHTa JOJKeH COCTaBnATb
6,0-8,0 mm.

Mpn OTCYTCTBUM HYXXHOTO AnameTpa ANA NONyYeHUA XKenaeMoro pasmepa BbINosHA-
NUCb, Kak 6bl10 yKa3aHo Bbille, 6yKnpoBaHue nnu 6annoHHas gunatauus. byxnposaHue
NPOBOAMIIOCH C MOMOLLbIO SHJOCKOMMYeCKUx b6yxeln gnametpom 9,0-11 mm. MNocne cTex-
TUPOBaHWA ANA NpefoTBPaLleHNA peryprutaumm y HEKOTOpbIX NaLMeHTOB YCTaHaBNMBa-
NN CTEHTbI C aHTUPEPNIOKCHBIM MexaHn3mMom [17-19].
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C yyeToM nokanu3saumm 310KavecTBeHHbIX cyxeHuin y 200 (59,8%) nauneHToB 6biv
yCTaHOBANEHbI CTEHTbI AnameTpom 20 MM, y 85 (25,8%) u 47 (14,4%) naumeHTOB — Aname-
Tpom 18 1 22 mm. CTeHTbI NOSIHOCTBIO PAaCKPbIBaNINCh Yepes 2-3 AHA Nocie pa3MelleHuns,
a [/IHA CTEHTOB NOC/e PacKpbITUA Bapbuposana ot 100 go 160 mm. B uenax Koppek-
LUK NOSIOKEHNA CTEHTA UK YAANIEHUA ero NOMHOCTbIO B MPOKCMManbHbIX, @ B HEKOTOPbIX
MOAeNAxX B AUCTaNbHbIX Yraax CTeHTa MMeoTCA cneumasbHble HATU — 1acco. YNOBUTb NX
MOXXHO C NOMOLLbIO YCTPOWCTBA, BBEAEHHOrO Yepe3 KaHan sHgockona. MNpu napametpu-
YecKmnX aHanm3ax CTaTucTYeckme pesynbraTbl, NONyYEHHbIe ANA OTKIOHEHNA WA NPUHA-
A runoTe3bl «0», 6binn yTouHeHbl KpuTepuamm H-Kruskal — Wallis unu U-Mann - Whitney.
3aBMCMMOCTb MeXay M3yYaeMbIMN KONNYECTBEHHbBIMUN N KaueCTBEHHbIMW MOKa3aTenamm
onpenenany c NOMOLLbIO KOPPEeNALMOHHOro aHanm3a p-Spearman.

B PE3YJNIbTATbl U OBCYXOAEHNE

Ha ocHoBaHMM 3HJOCKONMMYECKMX U APYTMX NCCNefoBaHNA, NPOBEeAEHHbIX Y NauneH-
TOB, BKJIOUEHHbIX B MCCNiejoBaHWe, OblIv onpefeneHbl noKanmn3auusa onyxonm 1 cTeneHb
ancoarunn.

Jlokanu3auma 30Hbl OnyxoneBoro nopaxeHus y nauynenTos ¢ PI1 (I rpynna) npeacras-
neHa Hwxke. Kak BMAHO, y naumeHToB ¢ Pl 3nokayecTtBeHHasa onyxonb JIOKanu3syeTca B
cpeaHen 1/3 yact nuwesoga (Tabn. 1).

[na OOGBLEKTUBHOWN XapaKTEPUCTMKM Aucharmm ucnosib3oBasnach WKana Bown. Kak
BMAHO 13 Tabn. 1, 6ONbLIMHCTBO NaumMeHToB | rpynnbl NPUHUMaNM TONIbKO Kalleobpas-
HYI0 UNK TBEpPAYIO NuLLy, T. e. cTeneHb ancdarum B 84,3% cnyyaes coctaBnana 2-3 6anna

Ta6bnuua 1

Jlokanusauusa yyacTka noBpeXeHus onyxosibio y nauneHTos c PI

Table 1

Localization of the site of tumor damage in patients with esophageal cancer
OTtaensbl nuweBoAa KonunyecTBo naymeHToB, n KonuuecrtBo naymneHToB, %
BepxHaa 1/3 yacTb nuwesona 37 16,8%
CpepHsaa 1/3 yacTb nuweBoaa 112 50,9%
HwuxHAas 1/3 yacTb nuuesoaa 71 32,3%
Wtoro 220 100%

Ta6bnuua 2

OueHka gucdarunm no wkane Bown

Table 2

Bown Dysphagia Score

Konuuecteo naumneHTos, %

XapakTep npuHUMaemoii nnwn Crenenb =
Ancdarun PN eLMANBLI B3OHE | B oo e
aHacTomo3a
TBeppaan, HO OYeHb NPoXKeBaHHaA 1 6ann 17 (7,7%) 1(0,9%) 18 (5,4%)
KaweobpasHas (n3menbueHHas > 6anna 69.(31.4%) 0 8.0% 350

MUKCepoM nnn 6neHgepom)
Xugkas 3 6anna 118 (53,6%) | 84 (75,0%) 202 (60,8%)
He nutaeTcs nepopasnbHo, Bbinse-

4 6anna 16 (7,3%) 18 (16,1%) 34(10,2%)
BbIBAET C/IIOHY
Wtoro - 220 (66,3%) 112 (33,7%) 332 (100%)
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no wkane Bown. B | rpynne 69 yenosek (31,4%) Mornvm NpuHMMaTh TONbKO Kalleobpas-
Hyt0 NrLy (NepemeluvBaemyto Mukcepom nnu 6nengepom), 118 (53,6%) — KnaKyto nuy.
16 naumeHToB (7,3%) BOOOLLE HE MO €CTb NePOpPaNibHO, faXe NPW FOTaHUU CITOHDI
ncnbiTbiBanu TpygHoctu. Bo Il rpynne 9 uenosek (8,0%) mornv npvHMMaTb TONbKO Ka-
weobpaszHylo Nuwly (MPUroToBieHHY MUKCepoM munu GneHgepom), 84 (75,0%) — xma-
Kyto nuuly. 18 uenosek (16,1%) BoobLe He Morny NMTaTbCA nepopanbHo. Kak BUAHO,
8o Il rpynne no cpaBHeHwuio ¢ | yalle pernctprpoBanmcb cumntombl gncarmm il n IV cte-
nexm (x’=34,763; pp<0,001; p,<0,001) (tabn. 2).

Yepes 4-6 yacoB Noc/e SHAONPOTE3MPOBAHMA NALMEHTbI B LleNsx HabnoaeHna ctene-
HU gucdarum B ArHamuke npuHnmanu no 100-150 mn xungkoctu. Nocne cTeHTupoBaHuA y
330 13 332 nayuneHToB HabnNJANOCh MPOXOXKAEHME XNAKOCTU Yepes nuLesos. B pesynb-
TaTe Takoro ymeHbLueHUa aucdarnv OHM CMOTIN NPUHUMATD AaKe NONYKUAKYH MuLLYy.

MMoMUMO NONOXWTENbHbIX PEe3yNbTaToB CTEHTUPOBAHUA, TaKMX Kak YMeHbLUeHne CTe-
neHun ancdarmm, HabnAANNCb TakXKe OCNOXHEHUA, TpebdytoLme SHOOCKOMMYECKOWN Nnu
XNPYPruyeckon KoppeKkLumu.

OcnoxHeHua, Habnogaemble B NpoLiecce CTEHTMPOBAHWA, AeNATCA Ha 2 rpynnbi: 1) BO
BpeMA CTEHTUPOBaHWA; 2) Nocsie BbINONHEHNA CTEHTUPOBaHKWA. [TocneaHAA, B CBOKO oye-
pefb, pasfgenaeTca Ha 2 rpynnbl: paHHUE (0o 2 Heflesb) U OTCPOUEHHble (bonee 2 Heaenb)
OCNOXHeHuA. K paHHUM OCNIOXHEHNAM OTHOCATCA pPaspbiB MuLWeBoAa, HeEMpPaBUSIbHbIN
BbIOOP AIMHBI U AiaMeTpa CTEHTA U ero HenpaBWiibHOe pa3MelleHme. B HacTosee Bpems
OCNIOXKHEHMA, Habnogaemble B TeyeHve 7 fHel Nocsie YCTaHOBKM CaMOpacLUMPAIOLLNXCA
MeTannnyeCcKknx CTEHTOB, OTHOCAT K PaHHUM OCITOXHeHuAM [17].

Y 20 (12,7%) n3 220 nauuveHToB ¢ PI1, BKNoYeHHbIX B 06cnefoBaHue, Habnoaanucb
OC/IOXKHEHMA NpU cTeHTUpoBaHUN. Y 7 (3,2%) U3 HUX 3aperncTprupoBaHa nepdopauma
nuwesoda, y 11 (5,0%) — aucnokauma cteHTa, y 2 (0,9%) — KpoBOTeUeHmne C MOBEPXHOCTN
onyxonu (taén. 3).

M3 220 naymeHToB ¢ PI1, nepeHecwnx cTeHTUpoBaHme, y 63 (28,6%) nocne cTeHTUpo-
BaHWA 3aperncTpupoBaHbl paHHWe oCIoXHeHUA. Y 16 (7,3%) nauneHTOB B NepBble CYyTKN
B pe3yfibTaTe HeNpaBUbHOTO NMTaHMA Habnodanacb AncioKkauma cteHTa. OgHUM 13 Hau-
6onee yacTblX PaHHUX OC/IOXKHEHWI Bbina ANCNoKaLmMA CTeHTa Ha 3-4 CM HVKe YPOBHA
BEpPXHel rpaHunLbl onyxonu. Y 6 nauMeHToB 3TO NpounsoLwno Yyepes 1-3 gHA nocne nepso-
ro BMellaTenbcTBa (y 1 naumeHTa CTeHT ABa)KAbl MUrPUPOBan B ANCTasibHOM Hanpasne-
HuK). YacToTa noABneHUA Ancnokaumm cteHToB B | rpynne coctasuna 7,3%. Y 6 (2,7%) na-
LIMEeHTOB BbIABMIACh NOMHAA MUTpaLusA CTeHTa, Y 5 (2,3%) naumeHToB — 06TypaL s CTeHTa
nuwen. Y 9 (4,1%) nayMeHTOB 3apErnCTPUPOBAHO TAXeNloe 06MIbHOE KPOBOTEUYEHME, HO
BO BCEX CIy4anx OHO BbiNo NMMKBUANPOBAHO SHLOCKOMUYECKUM NN KOHCEPBATUBHBIM re-
MOCTaTUYECKUM NIeYEHVEM.

OcnoxHeHua, HabnogasLLMeCca NP YCTaHOBKe CTEHTa, HanpAMYIo 3aB1CENK OT JIoKa-
nusaumu onyxonu. Tak, Npu ycTaHOBKe CTeHTa B BepxHioto 1/3 nuiiesopa valle Habnoga-
nucb nepdopauna NULLEBOAa N KPOBOTeUeHre C MOBEPXHOCTH onyxonu. MonHaa murpa-
LMA CTeHTa perncTpupoBanacb NpenmyLecTBEHHO NPU YCTaHOBKE CTEHTa B HUKHIOW 1/3
nuwesoda (puc. 1).

B Hawem nccnegosaHnn y 98,6% naumeHToB B pe3yfbTaTe AaBNeHNA CTeHTa Ha TKaHU
oTmevanca 6oneBoli CUHAPOM Pa3NIMUHON cTeneHun TaxkecTn, y 27 (12,3%) naumeHTOB 3Ta
6onb cTaHOBMUNIACb OCTPOW, HO Y 3 NaureHToB 6onb NpoAomKkanack BCto Hegeno. Y 80 ve-
NoBeK (36,4%) Habntofanncb KpaTKoBPeMEHHbIE nerkne 6onu.
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Ta6bnuuya 3

OCnoXxHeHUA nocsie CTEHTUpPOBaHUA y nauuneHTos ¢ PI1 (I rpynna) n metoabl nx Koppekuun
Table 3

Complications after stenting in patients with esophageal cancer (group I) and methods
for their correction

AHanusupyembie napameTpbl
- KonuuectBo nayneHToB
XapakTep ocno)XHeHwin
OCnoKHeHNA NP BbINONHEHNM CTEHTUPOBAHNA: 20(12,7%)
nepdopauna nuwesoaa 7 (3,2%)
ONCNoKaunA CTeHTa 11 (5,0%)
KpOBOTEYeHWe C NOBEPXHOCTW ONyXOonn 2(0,9%)
PaHHVe oCnoXHeHunA: 63 (28,6%)
AMCNOKaLMA CTeHTa B pe3ysibTaTe HemnpaBuUibHOMO NUTaHMA NaLMEHTOB B
nepBble CyTKN 16 (7,3%)
NonHas MUrpauma CTeHTa 6(2,7%)
npoody3Hoe KpoBoTeUyeHre 9 (4,1%)
06Typauma cTeHTa ¢ nuLen 5(2,3%)
pe3kue 6onu 27 (12,3)
[Mo3aHMe OCNOXHeHNA: 75
¢dparmeHTaLusA cTeHTa 22 (10,0%)
NonHas MUrpauma cTeHTa 10 (4,5%)
MOKPbITUE NMPOKCMMANbHOTO UMM AUCTaNbHOTO KpaeB CTeHTa py6LIOBOIA v
OnNyxoneBoW TKaHbto 37 (16,8%)
KpoBOTEYeHNe 6 (2,7%)
KonunuectBo
MeToa KOppeKL BO3HUKLLETO OCNOXKHEHUA
BMeLlaTenbCTB
JHAOCKONMYeCKaa KOPPeKLMA NONOXEHNA CTEHTa C MOMOLLbIO 1aCCo 50 (22,7%)
PecTeHTMpPOBaHMe TUNa «CTEHT K CTEHTY» B pe3ynbTaTe nepdopaumm nuwesoga |31 (14,1%)
SHAoNpoTe3VpPOBaHME NULLEBOAA THMA «CTEHT K CTEHTY» C duKcaumen cteHTak | 25 (11,4%)
CJlyXOBOMY MPOXO0fy C MOMOLLbI0 MexaHn3Ma Shim
SHOOCKOMMYECKOe yaaNneHne YacTuL, ML, o6TyprpyIoLWKX CTEHT, NyTemM 11 (5,0%)
NPOMbIBaHNA BOJON
KoHcepBaTnBHO-remocTaTyeckas Tepanusa 6 (2,7%)
O O O
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Puc. 1. Koppenauua mexay NocTCTEHTUPYIOWMMN OCIOKHEHUAMW U OTAENIaMU NULYEBOAA
Fig. 1. Correlation between post-stenting complications and esophageal sections
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Y 75 (34,1%) nauneHTOB 3TOW rpynnbl NOCAe CTEHTUPOBAHWA 3aperucTprpoBaHbI
no3gHue ocnoxkHeHus. Tak, y 22 (10,0%) nauueHToB Habnodanackb nosHaa parmeHTauua
cTeHTa, y 10 (4,5%) — ero nonHaa murpauus, y 37 (16,8%) — NOKpbITME NPOKCUMASIbHOTO
WV AUCTaNbHOIO Kpas cTeHTa py6L0BON Uin onyxoneBou TKaHbio, y 6 (2,7%) — nuweBoa-
Hoe KpoBoTeueHue. CneflyeT OTMeTUTb, UTO Y 34 naumeHToB Habnoaanocb oHOBPEMeH-
HO HECKOJIbKO OC/TIOXKHEHUIA.

Y naumeHTOB ¢ Pl1 B 3aBUCUMOCTI OT 3TUOSIOTNK, NOKaNN3aLUM ONYXONN U NPOTAXEH-
HOCTY CyXeHWA NULLEBOAHOro OTBEPCTMA CTaTUCTMUECKN 3HAUMMOWN PasHMLbl B YacToTe
PaHHNX OCNOXXHEHWI He BblAABNIEHO, OQHAKO NPU CTEHO3aX, PACMONIOXKEHHbIX Y BEPXHEro
Kpaa cpegHelt 1/3 yactv nuwieBoa v MeloLWnX HeOONbLUYIO ANUHY, PaHHWE OC/TOXHe-
HUA BCTpeyanuck pexe: y 20 (54,0%) naumeHToB 13 37 (16,8%), BepxHAA rpaHu1La nopa-
XeHnA y KOTOpbIX pacrnonaranacb B BepxHen 1/3 nuwesogda, y 27 (24,1%) nauneHToB 13
112 (50,9%), BepxHAA rpaHmMLa CTeHO3a Y KOTOPbIX pacnosnaranacb B cpegHen 1/3 nuue-
BOda, Yy 16 (21,1%) nauyneHTtos 13 71 (32,3%), noBpexaeHre y KOTopbIX pacnonaranocb
B HVUXHel 1/3 nnwesofa, BO3SHUKNN paHHWe OCNOoXHeHMUA. [Npy pacnonoeHnm onyxo-
nn B BepxHen 1/3 nuweBoaa NpoueHT obTypaunn CTeHTa C NuLeil CTaHOBUTCA Bbille
(2 naumeHTa, 5,4%). CTaTUCTMYECKN 3HAUUMbIX PA3ANYNI MO YaCTOTE Pa3BUTUA PaHHUX
OCNIOXKHEHMI He BbiABNEHO (p=0,146). Tak, Npn pacnonoxeHunn B cpegHen 1/3 nuuieso-
[a 1 B TeX Cyyanx, Korga y4yacToK Cy»eHus Oblil KOPOTKUM, OCSIOXKHEHNA pa3BMBaNnChb
penko. Cpeaun NO3QHUX OCNIOXKHEHU dparMeHTaLmMA CTeHTa BCTpeYaeTca npenmylue-
CTBEHHO Yy MaLMeHTOB C AfIMHON cTeHo3a 10-15 cm (8 naumeHToB — 15,4%), a NOKpbI-
TWe KpaeB CTeHTa OMNyXoNeBON TKaHbio — Y NaLMeHTOB C HeOONbLLUOW ANMHON CTeHO3a —
2-5 cm (9 naumeHTOoB — 25,9%). Y naumeHToB C bonbllen gamHon cteHos3a (10-15 cm)
nocsie CTEHTMPOBaHWA NPOBOAUNMCL 6osblue KoppeKumu (y 35 naymeHToB — 67,3%).
Tak, B AaHHOW rpymnmne nauMeHTOB Yalle BbINMOSHEHbI PECTUTYLIMUN TUMA «CTEHT K CTEHTY»
(14 naumeHTOB — 26,9%), 3HAONPOTE3UPOBAHMNE MULLEBOAHON TPYOKMU TMa «CTEHT K
CTeHTY» ¢ duKcaumen K bapabaHHom nepenoHke Shim-mexaHn3mom (7 nmaumeHToB —
13,5%), sHpoCcKoNunyeckoe yaaneHue o6TypupyoLLero CTeHT KOMOYKa NULLKM NyTem Npo-
MbIBaHUA BoAon (4 nauneHTa — 7,7%). OgHako 3Tu pe3ynbTaTtbl He OblIv CTaTUCTUYECKN
3HaunmbiMn (p=0,054).

T OTMeUeHHble OC/IOXKHEeHNA, Oyayumn cepbe3HbiMU, ObINTM KOPPEKTUPOBaHbI MOBTOP-
HoOW 3HAocKonuen. OBbIYHO CTEHT NPMBOAMTCA B af€KBATHOE MOJSIOXKEHME C MOMOLLbIO
nacco. MNpy Heob6XoaMMOCTU OH YAANAETCA C NOMOLLbIO J1acCco, NPOBOANTCA CTEHTMPOBA-
HWe, HO eCnin Nacco NOPBETCA, CTEHT MOXET YCKOb3HYTb B XeNyfoK.

Mpn Murpaumm nan QNCNoKaumm CTeHTa BHU3 OT CTEHO3a CTEHT OCTaeTCA B »Kenyd-
Ke, Npy HeobXoAMMOCTM OCYLLeCTBAAETCA peKaHanu3auusa nuuiesoga 6y unpoBaHuem.
B cnyyae BO3HMKHOBEHMA TEXHMYECKMX 3aTPYAHEHWI MPW NOATArMBaHUM CTeHTa, Npwu
HaNMUYUN PUCKOB TAXKESNbIX OCIIOKHEHUI N MOBTOPHOIO CMELLEHNA NPOBOANTCA PeCcTeH-
TUPOBaHMe THNa «CTEHT K CTeHTy» [17, 20, 21]. B npoBegeHHOM Hamun nccnefoBaHUN B
| rpynne y 50 (22,7%) naymeHTOB C MOMOLLbIO Iacco 6bla BbIMOMHEHa SHAOCKONUYeCKan
KoppeKLmA nonoxeHna ctenTa, y 31 (14,1%) naumneHTa — peCTeHTMPOBaHNE TUNA «CTEHT K
CTeHTY» B pe3ynbTaTe nepdopaumn nuwesoaa, y 25 (11,4%) nauneHToB SHAOMNPOTE3NPO-
BaHMe NuLLeBofda «CTEHT K CTEHTY» NyTem rKcaLmmn CTeHTa K clyxoBomy npoxogy Shim-
mexaHusmom. ¥ 11 (5,0%) naumeHTOB KOMOK MUKW, O6TYPUPOBABLUUIA CTEHT, 6blN SHAO-
CKOMMYeCKN yaaneH C NpombiBaHMeM ero Boaon. 6 (2,7%) nauneHTam 6bl10 HazHauYeHo
KOHCepBaTMBHOE reMoCTaTUYecKoe fieyeHue.

«Xupyprua BoctouHasa EBponax, 2024, Tom 13, N2 1 133

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




3¢¢eKTI/IBHOCTb MeTOoAa SHAOCKONNYECKOro CTEHTUPOBaHNA B NeYeHNN 3N10Ka4YeCTBEHHbIX ,qmc¢ar|/||7| nuwesofa

Yepes 7 gHel nocsie BMeLLaTenbCTBa y 6 NaLyeHTOB Haboaanocb 3HaunTeIbHoe Kpo-
BOTEUEHME 13 TKaHelN OnyXomnn, PacnoNoXKeHHbIX HUXKe CTeHTa: Npu 330daroractTpogyo-
[eHOCKONUW BN3Yanu3npoBanochb 3anofHeHne OTBePCTUA CTEHTA KPYMHbIMW CryCcTKamu
KPOBMW, CBEXEWN KPOBbIO 1 HaNM4yre Ha CTeHKax NnuuieBofa CBexern Kposu. Boonb ancranb-
HOro KOHUa cTeHTa Habnoganucb cpopmmpoBaBLumecs, bonee cTapble CrycTKM KPOBW.
B nuweBogHoO-XenygouHOM oTaene pa3pbiBOB He Habnoaanock. MauneHTbl Npoxoannu
KOHCepBaT/BHYIO0 reMOCTaTUYECKYI0 Tepanuio B OTAeNIeHUN MHTEHCUBHON Tepanuu.

B npoBeieHHOM HamMWn UCCNefOBaHUM pPaHHME U MO3JHME OCNOXKHEHUA, Habntoaas-
LIMECA NPUX CTEHTUPOBAHMK NaUUeHTOB ¢ peuunansom PI1, npeacTasneHbl B Tabn. 4. Kak
BMAHO 13 Tabnuubl, OCNIOXKHEHWA NPY CTEHTUPOBAHNW 3aperncTpupoBaHbl y 19 (17,0%)
naLneHTOB 3TOW rpynnbl.

M3 Hux y 7 (6,3%) naumneHToB Habnoganack nepdpopauma nuwesoaa, y 9 (8,0%) — auc-
noKauma CTeHTa, y 3 (2,7%) — KpoBOTeUeHMe C MOBEPXHOCTN onyxonu. Kak BUMAHO un3 pe-
3ynbTaToB, B 3TOW rpynne no cpaBHeHMio € | rpynnoi 3aperncTpnpoBaHo HamHoro 60sb-
e CTaTUCTUYECKM 3HAUYMMbIX OCIOMHEHWI Mpu cTeHTUpoBaHun (x?=9,329; pp=0,025;
p,=0,015) (tabn. 4).

HA NEPBYIO

Ta6bnuua 4
OCnoXXHEHNA NPY CTEHTUPOBaHUM NaLMeHToB ¢ peunausom Pl
Table 4
Complications during stenting in patients with recurrent esophageal cancer
AHanusmnpyemble napameTpbi
KonunyecrBo nauneHTos
XapaKTep ocnoxHeHunA
OCnoXHeHUs NPy BbIMONHEHUN CTEHTMPOBAHUA: 19 (17,0%)
nepdopauma nuesoaa 7 (6,3%)
OncnoKauns cTeHTa 9 (8,0%)
KpOBOTEYEHME C MOBEPXHOCTN ONyX0oNn 3(2,7%)
PaHHMWe ocnoXHeHus: 37 (33,0%)
AMCnoKauua CTeHTa B pe3ynbTaTe HernpasBUIbHOrO MUTaHNA NaLMeHTOB B
nepBble CyTKN 10 (8,9%)
NonHas MUrpauma cTeHTa 11 (9,8%)
npog¢y3Hoe KpoBoTeyeHre 2(1,8%)
06Typauma cTeHTa ¢ nuwen 7 (6,3%)
pe3kue 6onu 7 (6,3%)
[Mo3gHWe oCcnoXHeHunA: 46 (41,1%)
dparmeHTaLma CTeHTa 21 (18,8%)
noJsiHasA MUrpaLma CTeHTa 13 (11,6%)
NOKPbITME MPOKCMaNbHOIO UM AUCTaNbHOTO Kpaes CTeHTa Py6L0BO 1in
OnyxoneBoW TKaHbIo 5 (4,5%)
3PPO3MBHbIE KPOBOTEUEHUA 3(2,7%)
A3BEHHbIN 330darnT (CBA3aHHbIN C pedIIloKcom) 4 (3,6%)
Konunvecteo
MeTtop KoppeKu BOSHUKLIEro OCNIOXKHEHNA
BMellaTeNnbCcTB
JHAOCKOMNMYeCcKasa KOpPeKLMA NONOXKEHNA CTEHTA C MOMOLLbIO Tacco 33(29,5%)
PecTeHTUpOBaHMe TUNa «CTEHT K CTEHTY» B pe3ynibTaTe nepdopaumm nmile- 21(18,8%)
BOJAA
SHAOMNPOTE3MPOBaHME NULLEBOAA TUMA CTEHT K CTEHTY» C duKcaumen cteHta | 14 (12,5%)
K CJTyXOBOMY MPOXOAY C MOMOLLbI0 MexaHn3Ma Shim
SHOOCKOMMYECKOe yaaNieHne YacTuL, ML, o6TyprpYIOLWKX CTEHT, MyTeM 7 (6,3%)
NPOMbIBaHNA BOJON
KoHcepBaTnBHO-remocTaTyeckas Tepanusa 8 (7,1%)
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PaHHVe ocnoxHeHnA nocne CTeHTUPOBaHWA 3aperncTpupoBaHbl y 37 (33,0%) naunen-
T0B. Y 10 (8,9%) nauuneHToB Haboaanocb CMelLleHre CTeHTa B pe3ysibTaTe HeMnpaBuiibHO-
ro NUTaHWA B TeUeHne NepBbIX CYTOK, ANCNOoKauna cTeHTa, y 11 (9,8%) — nonHaa murpaumsa
CTeHTa, Y 2 (1,8%) — npody3Hoe KpoBoTeUeHue, y 7 (6,3 %) — 06Typaumsa CTeHTa NuLLen,
y 7 (6,3 %) — ocTpas 6onb.

Y 46 (41,1%) nauneHTOB 3TOWN rpynnbl Habnwaanucb No3gHUE OCNOXKHeHUA. Y 21
(18,8%) uenoBeka BblfiBNieHa ¢pparMeHTaLma CTeHTa C pacnagoM NOJIMMEPHOro MOKpPbI-
TA (CNy4Yam NOSIHOIO MMM YaCTUYHOTO pasgeneHus GparmMeHToB cTeHTa), ¥ 13 (11,6%) ve-
NOBEK 3aperncTpupoBaHa NosiHas MUrpauua cTeHTa, y 5 (4,5%) naumeHToB — NOKpbITUE
MPOKCVMAsIbHOrO U AUCTaSIbHOFO Kpasl CTeHTa pyOLOBON MM OMYXONIeBOWN TKaHbIO, Y
3 (2,7%) yenoBeK — 3p03UBHbIE KPOBOTeUeHuUs, Y 4 (3,6%) NauneHTOB — A3BEHHbIN 3300a-
TUT, CBA3AHHBIN C pedsiloKcoM. Y 4 NauneHToB 3adpUKCMPOBaHbl NPo6emMbl, Bbl3BaHHble
nporpeccrpoBaHmeM ONyxonn: NHBa3nA peungnea onyxonu nuweBoga B Tpaxetlo, pas-
BMTME CTEHO3a B AUCTaSIbHOM HanpasfieHUn K nunopo-bynbbapHol 30He. Y 2 naumneHToB
yBenMyeHne Onyxonu OXBaTU/IO MPOKCUMASIbHYIO YacTb CTeHTa (13-3a BO3HWKHOBEHUA
CTeHO3a Haf NPOKCMMAbHbIM KOHLIOM CTEHTA) U B pe3yfibTaTe pacnaga onyxonn obpa-
30Banacb TpaxeonuueBogHaa ¢pucTtyna. Kak BUQHO 13 pe3ynbTaToB, HECMOTPA Ha TO, UTO
B 3TOW rpynmne no CpaBHEHWIO C | rpynmnoi BbIABNEHO CTaTUCTUYECKM 3HaUMMOe pasfinune
¢ Kputepuem MnpcoHa Kak no paHHUM (x*=14,827; pp=0,01 1; pu=0,655), Tak 1N NO3QHUM
OCNOXHeHuaAM (x*>=25,325; pp<0,001; p,=0,51 3), AaHHbIV pe3ynbTaT He Hallen CBOero nog-
TBEpXAeHNA Kputepnem MaHHa — YUTHM.

Cnenyet OTMETUTb, YTO MHOTME OCNTOXHEeHUA (74,1%), BO3HMKaloLMe Npu CTEHTMPOBa-
HUM Y NaLmMeHToB ¢ peunaneom Pl1, cHoBa yganocb ycTpaHUTb NOBTOPHbIM CTEHTUPOBa-
HueM. B Hawem nccnegosaHum y 33 (29,5%) naumeHToB Gblila Npon3BeaeHa sHAOCKONMYe-
CKaa KoppeKLUA NOSTIOKEHNA CTEHTA C MOMOLLbIO TACCO (NOJIb3YACh NOANNIKTOMUYECKNMN
NeTNAMU UM GUONCUOHHBIMW LMMLAMK, COOUPAA C MOMOLLbIO 1aCCO BEPXHME W HKHUE
OTBepCTMS, ObINN YCTPaHEHbI MUTPUPYIOLLME CTEHTbI UK UX dparmeHThbl), y 21 (18,8%) na-
LUMeHTa B pe3ynbTtate nepdopauum nuweBoaa 6biso BbINOHEHO PECTEHTUPOBAHME TUMNa
«CTEHT K CTEHTY». TaK, HATUHOJNIOBbIMU CTEHTaMW NPOBEAEHa KOPPEKUMA TUMA «CTEHT K
CTeHTYy», y 14 (12,5%) yenoBek BbINOJIHEHO SHAOMPOTE3MPOBaHME NULLEBOAA TUMA KCTEHT
K CTEHTY» nyTem GMKCaLUuM CTEHTa Ha YLIHOW pakoBMHE C MOMOLbI0 MexaHm3ma Shim.
Y 7 (6,3%) uenoBek KycoK nuLy, oOTypUpYoLLMIA CTEHT, Bblil SHAOCKONMYECKU yaaneH ny-
TeM MPOMbIBaHNA ero Bofon (byxnpoBaHune 13 oTBePCTUA CTeHTa). 8 (7,1%) naumeHTam
6blfI0 HA3HAYEHO KOHCEPBATMBHOE reMOCTAaTUYECKOE NleUeHne. 2 NauueHTam BbiNMoJIHEHO
[IBOMHOE CTEHTMPOBaHNE, T. €. YepPe3 OTBEPCTUE NMULLEBOLHONO CTEHTA B NIOPO-0ynbbap-
HOW 30He YCTaHOB/IEH HOBbIN CTEHT. Y 2 NaueHTOB YBeNnyeHne onyxonm oxBaTuiao Npok-
CMMAanbHYI0 YacTb CTEHTaA (M3-32 BO3HMKHOBEHMA CTEHO3a Hafj NPOKCMMarbHbIM KOHLIOM
CTeHTa) U B pe3ynbTaTe pacnafa onyxonu obpasoBanacb TpaxeonuieBoaHas GucTyna.

AHanM3 YyacToTbl MUTPALX WU BUCTOKALMN CTEHTOB B 3aBUCMMOCTU OT STUOMOTUMN
3/10KayeCTBEHHOIO MOPaXKeHNA MOKa3bIBaeT, UTo B | rpynne murpauma onpegenanacb B
2,7% (6 naymeHTOB), a BO Il rpynne - 9,8% (11 nauymeHTOB) HabnoaeHuin. B uenom onpepe-
JIeHVe YaCTOTbl PaHHEro CMeLLeHUA CTeHTa 13 agekBaTHOWM No3numMmn No rpynnam nokasa-
N0, YTO YacTOTa CMeLleHUA sHaonpoTe30B B | rpynne coctasuna 7,3% (16 naymeHToOB), BO
Il rpynne - 8,9% (10 nayneHTOB). BO BCex nccnegyembix rpynnax MMrpauma sSHAONpoTe3os
B paHHeM nepuroge npouvsowna B 5,1% (17 nayneHToB), anucnokauma — B 7,8% (26 naymer-
TOB) cnyyaes. [1py NONApHOM CPaBHEHUU TPYMN Obl1a YCTAHOBMEHA CTAaTUCTUYECKAnA [0O-
CTOBEPHOCTb pasnuuuin (p=0,011).
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Takum ob6paszom, y 63 (28,6%) naumeHToB 13 220 | rpynnbl, 37 (33,0%) naumeHToB 13
112 Il rpynnbl (p=0,011) BO3HWMKAW paHHWKe, y 75 (34,1%) n 46 (41,1%) naumeHTOB — N0O34-
Hue (p<0,001) ocnoXHeHNA. ITO CBMAETENbCTBYET O TOM, YTO YaCTOTa OC/OXKHEHU Ha-
NPAMYIO 3aBUCUT TaKXKe OT 3TUONOMK 351I0KaYeCTBEHHOM ancdaruu.

Bbiwe Hamu OblfIo OTMeYeHO, UTo y 27 nauneHToB (12,3%) noseneHne 601eBbIX CUM-
NTOMOB HanpPsAMY0 6bIf0 CBA3aHO CO CTEHTUPOBAHUEM.

B xope nccnegoBaHmA npu aHanmse 6051eBbIX CUMNTOMOB B 06eunx rpynnax ycTaHOB-
NEHO, YTO He3HauuTenbHble 6onn Habndanucs y nauneHTos | rpynnsl B 36,4% (80 na-
LUMeHTOB) cny4yaeB (3TV MayMeHTbl He nonyyanu o6e3bonmBaiolime), ymepeHHble 6onm —
B 44,1% (97 naymneHTOB) CJly4aeB (3TV NaLUeHTbl NpUMeHsan obesbonmeatowme fo 2 pas B
[lEHD), @ BblpaXkeHHble 60nu — B 18,2% (40 nauneHTOB) ciyyaes (3T NaLMeHTbl NPUMeHs-
nun obesbonueatoLme 6onee 2 pas B A€Hb). Y NaLMEHTOB, BKIIIOUEHHDbIX B FPYMMy Hanoxe-
HuA aHacTtomo3a (Il rpynna), HesHaunTenbHas 6onb 3aperncTprupoBaHa B 27,7% cnyyaes
(31 nayweHT), ymepeHHasn — B 57,1% cnyuyaeB (64 naymeHTa), BbipaxeHHas — B 15,2% cny-
yaes (17 naumeHTOB).

BONbLIMHCTBO MALUMEHTOB ANA yCTpaHeHUs 60MeBOro CUHAPOMa MPUHUMANM KETo-
pos unu TpamMagos. ABHOW 3aBMCUMOCTY NPOosBieHUs 6051eBOro CMHAPOMA OT 3TUOJNO-
rMK 3710Ka4YeCTBEHHOWN OBCTPYKLMN BEPXHNX OTAENOB »KeNyAOYHO-KMNILEYHOro TpaKTa He
BbIAB/IEHO (pp=0,105). [lnsA oueHKM JOCTOBEPHOCTN HaMu OblIM UCNONb30BaHbl KPUTEPUN
Ouwepa n NMupcoHa (Tabn. 5).

MonyueHHble pe3ynbTaTbl MOKa3asu, YTo CMeLLeH e (Aucnokauma n MMrpauus) CTeHTa
B 30HY aHacToMo3a npwu peunamusax (10 nauymeHToB — 8,9%) HabnOLANOCh yYalle, YeM B
| rpynne (16 naumeHToB — 7,3%). Mpun 3TOM 3HAOCKOMMYECKAA KOPPEKLUMNA OCOXKHEHNIA
nocie CTEHTUPOBAHKA BbINOSHANACH B rpynne peunansos (74,1%) valle, yem B | rpynne
c PN (60,0%).

OcnoxHeHua Npu CTeHTUPOBaHMK B 0b6enx rpynnax (p=0,386; p<0,001), uyscTBO 60N1
(p=0,166; p=0,002) n noTeps Beca Tena (p=0,196; p<0,001) 3aBUCAT OT CTeneHn gucdarmm.
CyXeHue npocBeTa CTeHO3a UrPaeT BaXKHYIO POSib B BO3HWKHOBEHMM PaHHUX OCNOXKHe-
HUIM nocne cteHTUpoBaHuA (p=0,109; p=0,048) (puc. 2).

B obeunx rpynnax oCIOXKHEHWSA, BO3HMKLLME MW CTeHTupoBaHun (p=0,182; p=0,001),
a Takxe paHHue (p=0,153; p=0,005) n no3gHwme (p=0,331; p<0,001) ocnokHeHUA nocne
CTEHTUPOBaHNA COMPOBOXAANUCH YcUneHvem 6onu.

Ta6bnuua 5

MposABneHne 6oneBoro CMHAPOMa B 3aBUCUMOCTH OT 3TUOJIOrMN CTEHO3a 3a 0JIroe Bpems HabnioaeHui
3a nayMeHTamMmm nocse SHROCKONUYECKOro CTEeHTUPOBaHNA

Table 5

Manifestation of pain depending on the etiology of stenosis during long- term observation of patients
after endoscopic stenting

Boneson cuHgpom I rpynna Il rpynna TR
nawuueHToB

He3HauntenbHble 80 31 111
(obe3bonuBatoLLie He NPUMEHSANINCH) 36,4% 27,7% 33,4%
YmepeHHble 97 64 161

44,1% 57,1% 48,5%
BbipakeHHble 40 7 >7

18,2% 15,2% 17,2%
Uroro 220 112 332

100% 100% 100%
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Puc. 2. Koppenauusa mexay oCnoXXHeHNAMM, HabnlogaeMbiMy NpY CTEHTUPOBaHUN, U CTeNeHblo Ancharum
Fig. 2. Correlation between complications observed during stenting and the degree of dysphagia

TakuM 06pa3om, AN BbISIBNEHUS PAHHUX OCNTOKHEHWUIA MOC/Ee CTEHTUPOBAHUA NKLLE-
BOZa NaLMeHTbl JO/IKHbI HAXOAWTbCA MO CTPOrUM HabniogeHeM, B MOCSEAYIOLNE CYTKM
cnepyeT OCYLeCTBAATb PEHTIEHONOrMYeCcKnin KOHTPONb ANnA onpefeneHna CoCTOAHMA
CTeHTa 1 ero oTKpbITMA. BO3MOXHO NpoBefeHe CBOEBPEMEHHON KOPPEKL MW OCNOXKHE-
HWI, BbI3BaHHbIX PEHTIEHONOMMYECKNMIN U SHAOCKONMMYECKUMM nccnegoBaHuamu. MNpu
pacnosioXeHnn NaTonormyeckon onyxonu B BepxHer 1/3 nuwesofa nocne CTeHTUPOBa-
HUA HabnofgaloTCs bosee cepbe3Hble PaHHUE OC/IOXHeHUA [22, 23].

MoMMMO NONOXNTENbHOMO BANAHUA CTEHTUPOBAHUA Ha KauyecCTBO »KMU3HU U flevyeHune
nauueHToB, HabnoaaloTcA onpeaeNieHHble OC/IOXKHEHWA Kak BO Bpemsa onepawumu, Tak U B
nocneaytoume nepnofbl. OfHaKO HECMOTPA Ha 3TO, CTEHTUPOBAHME NMLLEBOAA OCTAeTCA
Hambonee onTUManbHbIM METOAOM obecneyeHna SHTEPaNbHOIo NUTaHKA [24-28].

B 3AKJTIOMEHUE

CumnTom ancdarum BcTpeyaeTcs y naumneHToB ¢ Pl B 69% cnyyaes, 1 yactoTta gucda-
rMKn Yalle BCero BblABNAETCA B cpefHent 1/3 nuweBoga. YCTaHOBAEHO, YTO NOC/Ie YCTaHOB-
K1 CcTeHTa y 28,6% naumeHToB C Pl1 BO3HMKaIOT paHHUe, y 34,1% — no3gHMeE OCNIOXHEHNS,
Npu 3TOM CTereHb pPacnpoCTpaHeHWA OMyXoseBoro npouecca, Jlokanmsaumsa onyxonu
1 GYHKUMOHaNbHOE COCTOAHME MauMeHTa cunTaloTca GpakTopuasnbHbIMKU MPU3HaKaMu.
JHAonpoTe3npoBaHMe nuLeBoAa naumeHTos ¢ P, oTanyaowmxca peunansupyowmm n
OTArOWAOWUM KITMHNYECKUM TeYeHneM, NO3BONAET NPOBECTU AN NPOAOCIKUTL CneLun-
¢duryeckoe neyeHue B 74,1% cnyyaes.
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Pesiome

BBepeHme. VIHpopmaTm3aLmsa obpa3oBaTeNbHOMO MpPoLecca CerogHs ABASETCA OLHON
13 Hanbornee akTyasibHbIXx Npobnem. OHa 3aK/ioyaeTcad BO BHEAPEHUUN UHPOPMALMOH-
HO-KOMMbIOTEPHbIX TEXHOMOMMIA B Mearormyeckyio NpakTnky. 3To 0CO6eHHO BaXkHO AJis
MEAVLMHCKMX YUPEXOEHWI, KOTOPbIE HA AAHHbI MOMEHT He 06/1afatoT AOCTAaTOYHbIM KO-
NIMYECTBOM KauyeCTBEHHbIX MporpamMm anst obydyeHus cneyuanucToB. MNpeogoneHne 3tomn
npo6snembl 00yCIOBAEHO HEOOXOAUMOCTBIO MOCTOSHHOIO Pa3BUTUA 06pPa30BaTENIbHOIO
npouecca.

Llenb. Pa3paboTtka 1 BHeApPEHME 31IeKTPOHHO-06pa3oBaTesibHOM Nporpammbl «peHaku
B FHOMHOW XUPYpPrun» B pamkax 00yueHus no mogynto «ObLan xmpyprus».,

MaTtepuanbl 1 meToAbl. DfIeKTPOHHAsA Nporpamma co3faHa bnarofgapsa ciepylowemy
KOMMbIOTEPHOMY NporpaMmmHomMy obecneyeruto: AP CC 2021 (Adobe Photoshop), AA 21 /
Windows (Adobe Animate), AFP 10.1 (Adobe Flash Player/USA, 2020), CorelCAD 2020
(Windows/Mac), iSpring Suite 10.2. PecnoHpeHTamMn ANna OUEHKU KOMMNETEHUUI npo-
rpamMmbl CTanu CTYAEHTbl, acnupaHTbl 1 opaunHatopbl OFAQY BO Tlepsbii MIMY
umeHn WN.M. CeyeHoBa MuH3zgpaBa Poccumn (CeyeHoBcknii YHusepcuTeT) (Mocksa) n
OreQy ANO PMAHMO M3 PO (MockBa) B konnuyectse 68 uenoBek. [151s CTaTUCTUYECKOMN
06paboTKM MonyyeHHOro GaKTMYeCcKoro matepriana NPUMEHsNIOCb NporpaMmMHoe obe-
crneyeHue Statistica 13.
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PesynbraTbl. PecnoHgeHTamuy Obinn BbICOKO OLEHEHbI criegytolne Kputepun sbdekTms-
HoCTU obyuatowern nporpammbl: «[oHUMaHne matepuana (OMNMM)» — 4,95+0,01, «CTpyKTy-
pa Flash-npunoxexuna (CM)» — 4,98+0,05.

3aknoueHune. Boicokas oueHKa nokasaTenei 3GGeKTMBHOCTU 31eKTPOHHOro 0byuyeHus
ABNAETCA BaXKHbIM MOMEHTOM €ro BHeApeHUs B yuYebOHbI NpoLecc BbICIUNX U CPeHNX
obpa3zoBatesibHbIX yupexaeHuin. CneumanncTbl OLEeHNBAKOT AaHHY MporpaMmy 3a ee
CNoCco6HOCTb NPefoCTaBUTL OOLIVIPHYIO 1 NIErKyio AJ1A YCBOEHMA Y4ebHO-MeToAMYeCKyIo
nHdopMaLMio, YUTO MOMOraeT UM YCMELHO 0CBOUTL HosbLUo 06bem MaTepuana.
KnioueBble cnoBa: KauecTBO 3/IEKTPOHHOrO 0byuyeHus, apeHaxu, flash-nporpamma, xu-
pyprus, MOHUTOPUHT, yao6cTBO popmbl 0bLLEeHA
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Abstract

Introduction. Informatization of the educational process, as a system for transmitting
information and computer technologies into pedagogical and educational practice, with
the attached methods, solutions and ideas, is currently a socially significant problem,
the ways to overcome which are determined by the continuous development of the
educational process and its organization. Despite the prevalence of middle and higher-
level educational institutions, particularly medical ones, there is a notable scarcity of
electronic educational programs designed to train specialists.

Purpose. To develop and implement an electronic educational program «Drains in
purulent surgery» as part of the training module «General Surgery».

Materials and methods. The electronic program was created using the following
computer software: AP CC 2021 (Adobe Photoshop), AA 21/Windows (Adobe Animate),
AFP 10.1 (Adobe Flash Player/USA, 2020), CorelCAD 2020 (Windows/Mac), iSpring Suite
10.2. The respondents for assessing the competencies of the program were students,
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graduate students and residents of the Federal State Autonomous Educational Institution
of Higher Education First Moscow State Medical University named after I.M. Sechenov
Ministry of Health of the Russian Federation (Sechenov University) in Moscow and the
Federal State Budgetary Educational Institution of Further Professional Education Russian
Medical Academy of continuous professional education of the Ministry of Health of the
Russian Federation in Moscow in the amount of 68 people. For statistical processing of the
obtained factual material, the software Statistica 12 was used.

Results. The highest scores were assigned to the following sections: «understanding
of the material (MUA)»: 4.95+0.01, «Flash application structure (SFA)» — 4.97+0.05 and
«creative approach (CA)» — 4.98+0.01.

Conclusion. The implemented electronic manual «Drainages in septic surgery» is
integrated into the educational process. The resounding acclaim from the program'’s
experts underscores the successful blend of its components - professionals greatly value
the opportunity to efficiently and effectively grasp a substantial volume of educational
and methodological knowledge.

Keywords: quality of e-learning, drainage, flash-program, surgery, monitoring, ease of
communication

m BBEJEHWE

B 80-x rr. mpowwnoro Beka MHGOPMaLMOHHO-TEXHONOIMYECKas 3BONIOLMA, N B YacT-
HOCTU KOMMblOTEPM3aLUMA, CTana akTMBHO MPOHUKATb B pa3fivyHble cdepbl COLMYyMa,
BK/OYaA o6WMpPHYl0 OTpacsb obpa3oBaHuAa. ObyyeHue AWCLUUMIMHAM CKNadblBaeTcA
B eCTeCTBEHHYI0 B3aVMMOCBA3b, KOTOpasa UMeET UCTOKU «Mpupogbly CaMUX AUCLUMIINH.
C pa3ButreM MHPOPMALIMOHHbIX 1 KOMMNbIOTEPHbIX TEXHONOrMIA Grnocodbl, COLMONOr 1
MHOOPMATVKM CTanm NOABOAUTL UTOMM 1 0606LLaTb NPoLECC Pa3BUTUA Y BHEAPEHWS Me-
TOA0B MHOOPMaTU3aLUK, UHGOPMALIMOHHBIX TEXHOSIOTUI 1 renMndrKaLmMm B pasfinyHbIX
obnactax obLecTBa. ITOT NPOLLECC OXBaTblBaeT BCe chepbl COLMYyMa B LLEeIOM 1 NPUBOAUT
K KaueCTBEHHbIM U3MEHEHVAM, BeLyLLMM K HOBOMY COCTOAHMIO [1].

B coBpemeHHOM MUMpe 31eKTPOHHbIE 0byUaloLime NporpamMmbl Bce bosnblue Habupatot
nonynspHOCTb Cpean CTYAEHTOB 1 npenogasatesneit [2]. O6yyeHne B meanuuHCKon cde-
pe TpebyeT oBnageHUA 60blNM 06BEMOM TEOPETMUECKOTO MaTepmana 1 CreLmnanbHbIX
HaBbIKOB, UTO TPebyeT OT CTyAEeHTOB pPa3paboTkm cobCTBEHHON 06pa3oBaTesibHON Tpa-
€KTOpUWK, yunTbiBatoLwen 0ba3aTesibHYI0 NMPaKTUKY U MOCTOAHHOE CaMOCOBEPLLEHCTBO-
BaHue. B coBpemeHHbIX ycnoBUAX GOPMUPOBAHME YHUKANbHOW TPaeKTopmmn obyuyeHus
3aTPyAHEHO OTCYTCTBMEM HaBbIKOB PaboTbl ¢ MHGOPMaLMOHHbBIMY NMOTOKaMU, YMEHUAMM
aHanM3npoBaTb M BblAENATb HaNboNee 3HaUNMYI0, akTyarnbHyto uHdbopmaumio [3, 4].

MprMmeHeHne MynbTUMEONNHBbIX TEXHONMOMMIN, KOTOpble COXHbl MO CBOEN npupoge,
ABnAeTCA pesynbTatoM uHGopmaTu3auum B obpasosaHmu [1]. OyHaameHTannsaumsa, ryma-
HVUTapr3aumsa 1 MHGopmaTmnsaLma MoryT OfHOBPEMEHHO COMyTCTBOBaTb 0bpa3oBaTesib-
HOMY npoLieccy yH1BepcuTeTa, fONONHAA Apyr apyra [5]. [onHoueHHoe ocyllecTBneHne
3TVX MPUHLUMNOB BO3MOMXHO TOJIbKO MPY aKTUBHOWM UHTErpaumm nHGopmaLmoHHO-KOM-
MblOTEPHBIX TEXHONOTWI B chepy obpazoBaHus [6, 7].

NHbopmaTm3auma B 06pa3oBaHUN HanpaBieHa Ha cMcTeMaTU3aLmio 1 nepefayy 3Ha-
HWIA, @ Takke nepeBoa MHGOPMaLIMK B 3HaHWE C MOMOLLbIO MHGOPMALIMOHHbBIX TEXHOMOT WA,
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BakHelwwen 3afayeli npenogaBaTena octaeTca NpeobpasoBaHme yuebHOro matepuana B
3HaHWA, CoeaMHAIOLLMECA C YeNTOBEYECKMMU YyBCTBaMU 1 SMoLmamMm [5].

AHanus TekyLen cuTyaLumn NoKasbiBaeT, UTO, HECMOTPA Ha 3HaUUTeSIbHblE N3MEHEHUSA
B obpa3oBatenbHOl chepe 3a nocnegHve fecATUNETUA, GONbLUMHCTBO MEAULMHCKMX
yuebHbIX 3aBefieHNin B Poccum nmbo He ocHalleHbl 06yyYatoLMm KOMMbIOTEPHbIMA MPO-
rpammamu, NMbo oYeHb OrpaHNYEHHO UCMONb3YIOT yXKe cylecTaytowue [3].

Tema «[JpeHaxu B rHOMHOWN XMpyprum» aenAetca 6a3oBon ana pa3BUTUA MpakTuye-
CKMX HaBbIKOB CreuranucToB B obnactu meauumHbl. OpreHTauma B faHHOW Teme ABNA-
€TCA HeoTbeM/IeMOI YacTbio NMOArOTOBKM COOTBETCTBYIOLMUX CMELUanuCcToB, UTOObl OHU
BOBpPEMA NMPUHUMaNM 06OCHOBaHHbIE peLIeHWA MO YNyULIeHUo pe3ynbTaToB feyeHus
NnaumeHToB, KOTOpble HyXAaloTcA B ApeHupoBaHUUN. CTyAeHTbl, UHTEPHbI U acnMpPaHTbl
Mo CneunanbHOCTM «XUPYPrUA» YaCTo CTANIKMBAIOTCA C BONPOCaMu PEeHNPOBaHNA, 1 AnA
ycnelHon paboTbl B JaHHOWM obnactu M TpebyeTcsa xopoluaa TeopeTryeckasa U NpaKTu-
yeckasa nogrotoska [8].

B LIEJIb NCCNEOAOBAHNA

OueHnTb KpuTepUN 3GGEKTUBHOCTM EKTPOHHON obyyatowwei nporpammbl «peHa-
XU B THOMHOM XMPYpPrm» C Nocieayowym BHegpeHem B yuebHbIn npouecc ans dopmu-
POBaHUA NHPOPMALMOHHBIX KOMMETEHLUIA.

3apaum nccnepgoBaHuA

1. MpoBecTn nuTepaTypHbI 0630p AaHHON NpobnemaTky AnA obocHoBaHUA Bbibopa
HanpaBe/ieHNA NCCnefoBaHuA.

2. Co3sparb flash-npunoxeHwve «[peHaxu B FTHONHON XNPYpPrumns B Cpefe «CTyAeHT — npe-
nogasaresib».

3. BHepputb flash-npunoxeHuve «[JpeHa)u B THONHOM XUPYyprun» B NpakTUKy npenoja-
BaHMA.

4. TpoBecTn aHKeTUPOBaHUe cpeamn CTyLeHTOB BTOPOro U TPeTbero Kypcos obyyeHus,
OpAVHATOPOB 1 aCMPaHTOB NEPBOrO U BTOPOro KypcoB oOyyeHUs no cneumanbHOC-
TAM «06LLaA XUPYPrUaA», «<XMPYPrusa» Ana oLeHKn Kputepmes 3GPeKTUBHOCTN.

B MATEPWAJIbl U METObI

CnctemHoe nporpammHoe obecneuyeHne AA 21 / Windows (Adobe Animate), AP CC
2021 (Adobe Photoshop), iSpring Suite 10.2, AFP 10.1 (Adobe Flash Player/USA, 2020),
CorelCAD 2020 (Windows/Mac) nocnyuno MeTogom peanunsamm nporpammbl. CTpyKTy-
pa nporpammbl 6a3upyeTcs Ha NosHON Ha3e TeopeTUUYECKUX MOAYNEN, BKIOUasa nocneao-
BaTeNIbHOCTb 3TanoB NOArOTOBKM NaLneHTa, NpoBefeHe pa3finiyHbIX TUNOB APEHNPOBa-
HMA 1 yxof 3a NauMeHTOM B NocneonepaLnoHHbIi neprog. na peanusauuv nporpaMmmel
ncnonb3oBasach TeKCTOBasA, rpaduueckas n sugeonHpopmauus (puc. 1).

Mporpamma cocTouT U3 IByX OCHOBHbIX 6/I0KOB — 06yYatoLLuii U «CUCTEMA-KOHTPOSIbY
(TecTpoBaHMe M KnuHU4Yeckre 3agaum). Obyvatowmn 6nok npegnaraeT yrnybneHHoe
nsyyeHue Teopun. MynbTMeuinHbIn 610K, BUaeomaTepuranbl, TeKCToBasa nHbopmauma
W gpyrue Tunbl 06yyeHWA NPefoCTaBnAlTCA B YAOOHOM U Nerko JocTynHom dopma-
Te, UTO MO3BOJIAET NOJSIb30BaTeNIAM OCBalBaTb HOBble 3HAHUA U HaBbIKN B pexunme od-
nanH 1 B ygobHoe ana Hux Bpems. «CucTeMa-KOHTPOJb» ABMAETCA HEOTbeMIEMON Ya-
CTb0 NPOrpammbl, KOTOpas NO3BONAET CneLumnanmcTaMm OLeHUTb CBOW 3HaHNA U YPOBEHb
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Puc. 1. MpumeHeHune TeKcTOBOI, rpaduueckoii u BugeonHdopmaumu B S1eKTPOHHOI obyualoweri
nporpamme «JlpeHa)ku B THOMHOI XMpyprumn»

Fig. 1. Use of text, graphic and video information in the electronic training program «Drainages in septic
surgery»

nogrotoBku. CucteMa TeCTMPOBaHMA Obifia paspaboTaHa C yUeTOM COBPEMEHHbIX CTaH-
[apTOB, OCHOBAHHbIX Ha MPUHL{MNAaX OLLEHKU KOMMNETEHLMI U MEXAYHapOaHbIX 06pa3oBa-
TeNbHbIX CTaHJapTax. B pe3ynbrate KOPPEKTHOCTb OLEHKM CTAHOBUTCA JOCTOBEPHO, UTO
MO3BOJIAET NOJNb30BaTENAM OObEKTUBHO OLIEHUTb CBOE TEKYLLEE COCTOSIHUE 1 OCO3HAHHO
NPUHATbL PeLIeHrne O NocsiefyoWMX Wwarax B 06yyeHum. Nporpamma cnocobHa aHanm3u-
poBaTb YPOBEHb 3HAHWUI NMONb30BaTENA U Npef/aratb eMy MHAUBUAYANbHbIE MaTEPUAsbl
1 3aflaHuA, COOTBETCTBYIOLLME ero NoTPeObHOCTAM 1 YPOBHIO MOArOTOBKM (puc. 2).
O6yuyatolan nporpaMmma npefoCcTaBAAeT CTyAeHTaM BO3MOXHOCTb CAMOCTOSTENbHO
M3yyaTb fpEHAXHbIe CCTEMbI, MOBTOPATb MaTepuan 1 Nnosiyyatb NOACKa3KM 1 06bACHe-
HUA OT MporpaMmbl. 3TO AefaeT npouecc obydyeHus 6onee 3GHEKTUBHBIM N YAOOHbIM,
MOCKOJIbKY KaXKAbI CTYAEHT MOXET BblOpaTb CBOWM Temn 00yyeHus 1 cnocob ycBoeHus
MaTepuana. Takxe NporpamMmMa BK/OUYAeT MHTEPAKTVBHbIE 33[jaHWsA 1 KeNCbl, KOTOpbIe Mo-
MOTaloT NMPUMEHNTb 3HAHNA Ha NPAKTUKE 1 Pa3BUTb YMEHUS PeLLeHUs peasibHbIX 3afau.
B nporpammy Takxe BCTpPOeHbl GOpMbl KOHTPOJIS, BKIIKOYAOLWME TECTOBbIe 3afaHus
M NpaKTUYeCKMe 33flaun C BO3MOXHOCTbIO MPOCMOTPA OTBETOB M BO3BPaTa K CJIOXKHbIM
Temam. B npouecce npoBepku, Npu 06Hapy>KeHUM OLLINOOK, NpPorpamMmMa npeasiaraet Bep-
HYTbCA K TOMY pa3Zieny, rae BO3HUKIM npobiembl. Takol Nogxof K oLeHKe No3BossieT oby-
YarLLEeMyCsi MOBTOPHO OCBOWTb M3YYEHHYI0 MHPOPMALMIO M UCMPABUTb JOMYLEHHbIE
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Puc. 2. «Cncrema-KOHTPOJb» B 3/IEKTPOHHOI obyyatoLeil nporpamme «fipeHa)<ul B THOWMHOW XMPYprumn»
Fig. 2. «Control-system» in the electronic training program «Drainages in septic surgery»

ownobKu. Mo oKoHYaHUK Kypca NPOrpamMMon NpefoCTaBnAeTcs BO3MOXKHOCTb CAaMOOLIEH-
KW JOCTUMEHUI C MOMOLLbIO Pa3fIMYHbIX AnarpaMmm. 3To NO3BONAET yUEHMKY ACHO BULETb
CBOW NPOrpecc 1 pe3ynbTaTMBHOCTb YCBOEHNA MaTepurana. Takum obpa3om, nporpamMma
nomoraeT cneumanmcTam pasBuTb NpakTUYeCKne HaBblK B 0611aCTV ApeHNPOBaHMA.

Co3paHme nporpammbl «[lpeHaku B THOMHOW XUpPYpPrm» 6b110 OCHOBAHO Ha POCCUI-
CKNX HaLMOHaNbHbIX KOHCEHCYCaX, KNMMHUYECKUX PeKOMeHJaLmnaxX 1 yuyebHo-meToamye-
CKMX nocobusx. MHTerpauma nporpammbl B yuebHble MegULMHCKNE 3aBeeHUs, BKOYas
Hanpage/ieHNa XUPYpPrum, TPaBMaTonornum 1 optoneann 1 odTanbMoOXUpPyprum, No3Bona-
€T NOAroTOBUTb CTYAEHTOB K rOCYapCTBEHHOWN UTOrOBOW aTTeCTalny U BCTYNUTENbHbBIM
NCMbITaHNAM, a TakXKe NpefoCcTaBnAeT AOMNONHUTENbHYI0 MHPOPMAaLIMIO MONOABIM CneLu-
anuctam (puc. 3) [9].

Mo am3aliHy nccnefoBaHve CTano NPOCNeKTUBHbIM. [Tpy oLeHKe OCHOBHbBIX pa3fenos
Nporpammbl, TaKMX Kak rnaBHas cLieHa yuebHoro nocobus, KnoyeBble MOMEHTbI, TOHUMa-
HWe MaTeprana, CTPYKTypa NpUnoXKeHus, MynbTUMeaniiHble BO3MOXXHOCTU U TBOPYECKMIA
nogxof, vucnonb3osanacb NATMOannbHaa wkana. OueHKa ocyLlecTBAANacb Ha OCHOBe
MUHUMaNbHOrO 1 MakCMMaNbHOro 3HauyeHuA Ha AaHHOW wWKane. Takol MeTo No3Bonui
6onee 06bLEKTUBHO OLIEHMBATb KaX<ablil 13 Pa3fenoB Nporpammbl, yUUTbIBas UX BaXKHOCTb
N KayecTBO. ITO NOMOIJIO BbIAENNTb CUSIbHbIE U Cllabble CTOPOHBI MPOrpPaMMbl, @ TakXKe
npepocTasuio nHbopmauuio ana ee ganbHenLWero ynyyeHna n pa3suTums.

MakTnyeckne paHHble 6binM 06paboTaHbl C McCMonb3oBaHWeM nporpamm Excel
Microsoft, SPSS Descriptive Statistics version 20.0 (IBM, New York, USA) u Statistica version
13.0 (TIBCO, Palo Alto, USA). MaccoBoe nccnefioBaHvie NpoBOAWIOCh Cpean CTYAEHTOB,
OpAMHATOPOB U acnNUPaHTOB NepBbix 1 BTOpbIX Kypcos OTAQY BO Mepsbin MTMY nme-
H1n WN.M. CeueHoBa MuH3gpasa Poccuin 1 M3 P® PMAHIO r. Mocksebl, obyuatowmxca
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Puc. 3. O6yyaiownii MTHTEPaKTUBHbIN NHTep@ec B 3NeKTPOHHOI Nporpamme
Fig. 3. Educational interactive interface in the electronic program

Mo HanpaB/eHNAM «XNPYPrUA» U «TPaBMaToNorna n optoneansa» B nepuog ¢ 2022 no 2023 .
O6Luee KONMYECTBO NHTEPBbLIOUPYEMbIX COCTaBMIIO 68 UenoBek.

Kputepuun BKAOUYEHMA: Hannumne NUCbMEHHOro MHPOPMUPOBAHHOIO cornacus nauu-
€HTa Ha yyacTue B ncciefoBaHuu; obyvatowmecs (CTyaeHTbl, OpAMHATOPbI U aCNUpaHTbl)
1-2-ro rofa o6yuyeHus No cneunanbHOCTAM KXMPYPrusA», <TPaBMaToNOrA 1 opToneans;
BO3pacT: oT 18 fo 50 neT; My>XCKOM NN XEHCKNIN Non.

Kputepumn HeBKntoUeHNUA: OTCYTCTBME MUCbMEHHOro MHGOPMUPOBAHHOIO Cornacua
nauuveHTa Ha yyacTre B UcciiegoBaHny; Bo3pact mnaguue 18 net n ctapwe 90 neT; Henpa-
BUIIbHOe 06yueHmne paboTe C NpPorpammorn.

Kputepumn ncknioueHna: 0Tkas MHTEPBbIOUPYEMOro OT AasibHeNLLero y4acTus B uccie-
[0BaHWW; yYaCTHUKM, HeCNOCOOHbIe BbIMONHATL YCNOBUA UCCNelOBaHNA; HEKOMIIAeHT-
Hble YYaCTHUKMW.

OCHOBHOI NCX0J UCCNefoBaHUA: «TBephas» KOHeYHas Touka (HecnocobHOCTb K 0by-
yeHuo paboTe C 3NeKTPOHHOW obyyatoLLell MPOrpamMmMon), «<CypporaTHasa» KOHeUYHas Tou-
Ka (pa3Butue ctepcc-cuHapoma npu pabote ¢ obyyalollein Nporpammon, Henpeoaonu-
Mble TPYAHOCTM B 00yuYeHUn paboTe C 311eKTPOHHO Nporpammorn).

[nA oueHKM OCHOBHbIX pa3fernoB Nporpammbl (rnaBHas cueHa yyebHoro nocobus
(FCYM), knioueBble MOMeHTbI (KM), oueHKka noHnmaHua matepuana (OlNM), ctpykTypa npu-
noxeHwus (CIM), mynsTumeaninHble Bo3moxHocTn (MB), TBopueckmin nogxop (TM)) 6bina nc-
nonb3oBaHa NATMGaNIbHanA WKana (0T MMHUMAaNbHOIO 3HaYeHUA K MakCManbHOMY):
® 1 6ann - «<OCHOBHOW pa3aen He pa3paboTaH B COOTBETCTBUM C KOMMNETEHLNAMMNY;
® 2 6Ganna - «Hey[oB/IeTBOPUTENIbHO; KOMNETEHL MM He NpopaboTaHbl»;
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3 6anna — «ylOBNeTBOPUTENIbHO; KOMMETeHLUN NpopaboTaHbl YaCTUUYHOY;

4 6anna — «xopoLo; rpamoTHaa NpopaboTKa KOMMNETEHUUA C He3HAYUTENbHbIMIY MO-

rPEeLHOCTAMMY;
® 5 6annoB - «OT/IMYHO; FPaMOTHbIE, He TpebyioLire AONONHUTENbHON A0PaboTKM KOM-

neTeHLmn».

Ana ctaTncTnyeckon o6paboTKn GakTUUECKUX fJaHHbIX UCMOMb30BaNINCh NPUIOXKEHMWE
Excel Microsoft n cneuvanbHble NporpaMmHble NakeTbl BbIYNCAUTENIbHOW cUcTeMbl SPSS
Descriptive Statistics Bepcun 20.0 (IBM, Hblo-Mopk, CLLA) n Statistica sepcun 13.0 (TIBCO,
Mano-Anbto, CLUA). B paboTe ncnonb3oBanncb MeTOAbI ONMCATENIbHOW CTaTUCTUKK. [nA
CTaTUCTUYECKON 06paboTKM ObiNn NprIMeHeHbl MeTofbl cbopa 1 rpynnUpPoBKKU GakTrye-
ckoro matepuana. lNpu HopmanbHOM pacnpefeneHnmn Gbinn paccumTaHbl CpeaHaAn owmno-
Ka (m), cpegHee apudpmeTnuyeckoe (M) n cpepHee KBagpaTuyHoe OTKIIOHeHWe (o). Mpwn
OTCYTCTBUU HOPMAnbHOrO BapbMpOBaHWA MCNOMb30Banncb MmeanaHa (Me) n mexkaap-
TUNbHbIN pasmax (IQR). MpoBepka pacnpeneneHna Ha <HOPMaNbHOCTb» Gblfa BbINOJIHEHA
C nomolbio Kputepres Konmoroposa — CMMpHOBa (TecT HopManbHOCTU Konmoroposa —
CmupHosa) u Wanupo - Yunka (tect HopmanbHocTy Wannpo - Yunka). loctoBepHOCTb
pasnuuna ona napameTpuyecknx nokasatenen onpefensanacb C MOMOLbIO KpuTepua
CrblogeHTa (t-TecT), ANA HenapaMeTpuyeckmx — C NOMOLLbIO Kputepma MaHHa — YuTtHin
(U-Tect MaHHa - YutHn). KoapduumeHT Koppenaumm (r) 6bin npoBepeH aAnsa napameTpuye-
CKUX MPU3HAKOB C UCMoNb3oBaHueM Kputepmsa MNMupcoHa (x?), ANA HenapameTpuyeckmx —
C ncnonb3oBaHuem KosddpuureHTa koppenauun CnupmeHa. Pa3nuuma nokasatenei cuu-
Tanucb goctoBepHbiMy Npu p<0,05 [10].

B PE3YJIbTATbl M OBCYXOEHUE

Ha puc. 4 npeactaBneHbl pesynbraThl OLEeHKM 06yJatoLel KOMMbTEPHON NPOorpam-
Mbl CTyAeHTaMK, acnpaHTamun n opauHatopamm CeuyeHoBCKoro yHnsepcuteta n PMAHIMO
MwuH3gpaBa PO B r. MockBa. ObLiee KONMYECTBO yYaCTHUKOB COCTaBUIIO 68 YenoBek.

5,00
4,95
4,92
4,90 (.01
4,85

ICYII (MSFA)OIIM (MUA) KM (KP) MB (MC) TII (CA) CII (SFA)

M Ouenka pecnionaenTos no 5-6anaLHoil mKkane

Puic. 4. Pe3ynbTaTbl OLleHKI OCHOBHbIX KputepueB Flash-npunoxenns
Fig. 4. Results of evaluation of the main sections of the Flash application
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MpumeuaHme: B faHHOW nporpamme Obina Mcnonb3oBaHa NATMGannbHaA rpagauua
OnA oueHKM pa3genos. [pagauua coctout n3 naty 6annos, rge «1 6ann» cooTBeTCTBYET
HauxygLueln oLeHKe, yKa3blBaloLLe Ha TO, YTO KOMMETEHLUN OCHOBHOTO pa3aena He 6binu
MOIHOCTbIO peanu3oBaHbl. B cBoto ouepenb «5 6annoB» COOTBETCTBYIOT HAMBBICLLIEN OLleH-
Ke, MoApa3yMeBaloLLei rpaMoTHYIO peanm3aLmio BCex KOMNeTeHLUM OCHOBHOTO pa3aena,
He TpebytoLLyto JONOHUTENbHOW JOPabOoTKM.

B ocHoBHoW uyactu yuye6bHoro nocobusa (FCYM) nogpobHo oueHnBaeTca 3dPeKTrB-
HOCTb W none3HocTb nporpammbl. CTpykTypa nporpammel (CI) oTpaxaeT Bce acnekTbl
MaTepmana u ero BO3MOXHOCTM MyfnbTumeamna. OueHka NnoHnmaHua matepmana (ONM) n
Kntouesble MOMeHTbI (KM) IeMOHCTPUpPYIOT COOTBETCTBUE 00YUaIOLMXCA KOMMNETEHLNAM
1 NnoKasatesei ycnelwHoro osnageHus flash-nporpammoit ¢ noMoLbio cMcTem KOHTPONA,
TaKUX KaK TeCTUPOBaHKEe U CUTYaLMOHHbIE 3aJauln.

Haunbonee BbicOKMe oLEeHKM Bbiny NoslyyYeHbl B pa3fenax, OLeHMBaLWmMX NOHMMaHne
maTepuana (OMNM) - 4,93+0,03, ctpykTypy Flash-npunoxenusa (CM) - 4,95+0,035 v TBOp-
yeckun noaxop (TM) - 4,97+0,01.

WNHdpopmaTm3auma uHterpmpyetca B 06pa3oBaHme B TeUeHre HECKOSbKUX JeCATKOB
net. Xota undposan TpaHchopmaLma yKe MPOUCXOAUT U MHTErPUPOBaHa B NOBCEAHEB-
HYI0 KIIMHUYECKYI0 NPaKTWKy, ee BHejpeHVe B 0O6pa3oBaTeNibHbIA NPoLecc noka HoCuT
NMWb YaCcTUYHBbIA XapakTep. OOHOM M3 rMaBHbIX 0COHBEHHOCTeN pa3paboTaHHOM Npo-
rpamMmbl ABNAETCA ee JOCTYNHOCTb. CTyleHTbl MOTYT UCMOJIb30BaTb NPOrpammy B noboe
Bpemsa 1 B NtobomM mMecTe, MMeTb JOCTYN K MaTepuanam 1 3ailaHuAaM yepe3 MHTEePHET. T
obecneunBaet rmbKoCTb B yuebHOM npoLiecce 1 NO3BOAAET CTyAeHTaM CaMOCTOATENIbHO
nnaHMpoBaTb CBOE BpeMs.

OcHoBHble Mogynu 1 GYHKLUN 31eKTPOHHONM obyJatoLeln nporpaMmbl NpeacTaBna-
toT coboli Habop MHCTPYMEHTOB, HeobxoaMMbIX AnA 3bdeKTnBHOro obyyeHus B obnactu
OpeHaxHbIX cncTem. B nporpamme NpucyTCTBYIOT Takue Moaynu, Kak «Teopusy, «lpakTtn-
Ka» n «TecTpoBaHue».

Mopynb «Teopus» npegocTaBaseT Noib3oBaTeNo JOCTYN K OCHOBHbIM MOHATMAM U
npuHUMnam paboTbl ApeHaken. 30ecb MOXXHO 03HAKOMUTBLCA C Pa3fIMYHbIMM TUNaMU ape-
Hakel, NpUHUMNaMm Bbibopa maTepranoB 1 cnocoboB yCTaHOBKU. TakxKe B JaHHOM MO-
Zyne npeacTaBneHbl KNMHUYeCKre NpyMepbl NaLneHTOB OTAENEHNA THONHOW XUPYpPriu.

Mopynb «[MpakTuka» NnpeanaraeT Nosib30BaTeslo BO3MOXHOCTb CAMOCTOATENIbHO NPO-
BECTU BMPTYyasibHble TPEHNPOBKN.

Mopynb «TecTpoBaHMe» NO3BONAET NPOBEPUTb MONYyUYEHHbIe 3HAHWA Y HaBbIKK Yepe3
cepuio TeCTOBbIX 3afiaHUi. 3aecb Nosib3oBaTeNto NpeasiaraeTca BbI6paTb NPaBubHbIN Ba-
pUaHT OoTBETa Ha BOMPOCHI MO TeOPUU U MPaKTUKe ApPeHa)<HbIX cuctemM. Pesynbrathbl Te-
CTUPOBaHKA MOTYT ObITb COXPaHeHbI 1 MCMONb30BaHbl AN1A OLEHKU Nporpecca obyyeHus.

Wcnonb3oBaHMe nporpammbl B 06pa3oBaTesibHbIX NpoLieccax MMeeT MHOXKeCTBO npe-
umyulects. Bo-nepsblx, OHa NO3BONAET CO3A4aBaTb MHTEPAKTMBHbIE YPOKU M TPEHUPO-
BOYHbIe 33JlaHNA, KOTOPble MaKCUManbHO NPUOAMKEHbI K peasibHbIM CUTyaLuaM. ITO No-
MOraeT CTyAeHTaM nyuylle ycBauBaTb MaTepuan 1 pa3BUBaTb HaBblK/ CaMOCTOATENIbHOM
paboTbl. Bo-BTOpbIX, NpOrpamMmma npeanaraet WNPOKNIA BbIbop obyuyaloLmx MmaTepuranos:
BMAEONEKUNN, TEKCT, rpadmyeckne n ayaromatepuransl. Tako nogxon no3BonsAeT agan-
TUPOBaTb MaTepuan Nog UHAMBKAYaNbHble NOTPEOHOCTU Kaxgoro cTyaeHTa. Kpome Toro,
OHa obnafaet ¢yHKUMEN MTHOBEHHOIO KOHTPONA 3HaHMI. [Iporpamma aBTOMaTU4ecKu
npoBepseT OTBETbI CTYAEHTOB Ha 3aflaHnA U NPeAoCTaBAeT AeTaNbHYy0 06paTHYI0 CBA3b.
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JT0 Nnomoraet CTyAeHTaM CaMOCTOATENbHO OUEHNBATb CBOW 3HAHNA N CcOCpefoTavynBaTb-
CA Ha cnabbix mecTax. Euwe ogHum npenmyecTtBOM nporpamMmmbl ABNAETCA €€ A0CTyn-
HOCTb. CTyneHTbI MOryT NCNOJIb30BaTb €€ B noboe yJJ,O6HOE B[NnA HUX BpeMAa N MecTo, 4YTo
no3BosiAeT UM rmbko OpraHn3oBbIBaTb CBOE O6yLIeHI/Ie.

B 3AKJTIOMEHUE

Ypo6cTBO MCNONb30BaHUA ABAAETCA OAHUM M3 KloueBbiX GaKTOPOB YCNELHOCTH J1to-
6o obpazoBaTenibHOM NporpaMmbl. MNonb3oBaTeNU [OMKHBI NErko OPUEHTUPOBATLCA B
HaBurauum v 6bICTPO HaxoAWTb HyXHble MaTepuanbl. BKnoueHre 4ONONHUTENbHbIX 3a-
JaHV OnA 3aKpensieHna MaTepuana Uiy UCnosib30BaHre NHTEPaKTUBHBIX UFPOBbIX 3/1e-
MEHTOB MOXeT cienatb npouecc obyyeHUs 6osee MHTEPECHbIM 1 YBJIeKaTENbHbIM.

MNofBoAasA NTOT, MOXHO CKa3aTb, UTO CyLLeCTBYeT BblCOKUIA YPOBEHb FOTOBHOCTM CO CTO-
POHbI CTYAEHTOB NPUHMMATL y4yacTue B Kypcax U nporpammHom obyyeHun. MoxHo Bbl-
OenuTb cTabrnbHYI0 MONOXNTENbHYIO OLLEHKY CKOPOCTU 0ByUYeHUA 1 nonyyeHna cneum-
anbHbIX 3HAHWI.

PaspaboTaHHOe aneKTpoHHOE nocobue «[JpeHaxun B rTHOMHON XUPYPrm» NOJIHOCTbIO
WHTEerpmpoBaHo B 06pa3oBaTesibHbIN Npouecc. B uenom nporpamma 6bina oleHeHa CTy-
JeHTamMy MONOXUTENIbHO U MCMonb3oBanacb perynapHo. OueHKa MoKasbiBaeT, YTo UC-
nonb3oBaHue LUPPOBbLIX PECypCoB U HOBbIX MefMa CO34aeT COBPEMEHHbIN U UHHOBa-
LUMOHHbBIA MeTo pacluMpeHus npenofjaBaHnA 1 [OCTYMHOCTU Nepedayn uHGopmalmn.
Pa3paboTku B 0651acTv 31eKTPOHHOro 0byyeHns cTaHyT OCHOBOW PeBONIOLMN B CUCTEME
obpa3oBaHuA B byayLiem.

l JINTEPATYPA/REFERENCES

Medzhidova A.A. Informatization in education. Bulletin of the Peoples’ Friendship University of Russia. Series: Informatization of education.
2016;4:113-118. (in Russian)

2. Roux D, Meyer G., Cymbalista F, et al. Computerized ranking test in three French universities: Staff experience and students’ feedback. Rev Med
Interne. 2016;37(3):166-172. doi: 10.1016/j.revmed.2015.12.026. (in French)

3. Guslova M.N. Innovative pedagogical technologies: a textbook for students in secondary vocational education institutions. Moscow: Academy; 2013.
288 p. (in Russian)

4. Soboleva AV. The use of multimedia technologies in teaching foreign languages. Pedagogy: traditions and innovations: materials of the
IV international scientific conference. Chelyabinsk: Two Komsomol members. 2013;1:119-123. (in Russian)

5. llyin A.S. Informatization of education is a step towards the university of the future. Library. 2011;11:6-9. (in Russian)
6. Andryushenko 1.V, Malinina E.V. Innovative teaching technologies of the clinical department. Higher education in Russia. 2013;1:61-65.
(in Russian)

7. Morozova I.V.,, Martynova N.A. The use of 3D modeling and information technology in increasing the efficiency of studying operative surgery and
topographic anatomy. Modern high technology. 2014;8:213-213. (in Russian)

8. Kiefer B. Trouble dans l'informatisation médicale. Rev Med Suisse. 2018;14(611):1256.

9.  Kazantsev A.D., Kazantseva E.P. The use of a modern electronic training program "blepharoplasty” in the process of mastering the surgical and
ophthalmological modules. Modern problems of science and education. 2021;2:5-9. doi: 10.17513/spn0.30711. (in Russian)

10. Borovikov V.P. Statistica: the art of analyzing data on a computer. St. Petersburg: Peter; 2003. 688 p. (in Russian)

148 "Surgery Eastern Europe", 2024, volume 13, No. 1

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




an/IMeHeHI/Ie NneKapCTBEHHbIX CpeacTs 1 M3[ennn MeaNLNHCKOrO Ha3HAYeHUA B Xupyprun

The Use of Medicines and Medical Products in Surgery /I

https://doi.org/10.34883/P1.2024.13.1.028 ®O6
YAK 615.038-005.21-005.011

KesatkoBckas O.A.'D<, Jioguuk A.B.2, CepatoueHko H.C.3, Knumyk C.A4 NTiogunk T.b.*
! Pecny6nnKaHCKNIA LEHTP MEAULMHCKON peabunutaumn n 6anbHeoneyeHns,
MwuHck, benapycb

2000 «nanCuH TexHonopxu», MrnHck, benapycb

3 HaumnoHanbHasA akagemusi Hayk benapycu, MuHck, benapycb

4 Benopycckuii rocyfapCTBEHHbIN MeOULUHCKUIA yHUBepcuTeT, MUHCK, Benapycb

rl/laﬂypOHOBaFI KNCNOTa — yHMBepcaanbM npenapar

MO BOCCTAHOBJIEHWIO JIOKANIbHOIMO rOMeOoCTa3a
(0630p nuTepatypbl)*

Bknap aBropoB: KBaTkoBckasa O.A. (OTBETCTBEHHbIN aBTOP) — pa3paboTka KOHLENLUMK, aHanms3 nutepatypbl, NOATOTOBKA U pe-
[aKkTupoBaHue TekcTa; Jlloguuk A.B. — pepakTmpoBaHue TekcTa, popmupoBaHue BbiBofos; CepatoueHko H.C. — KpUtnyeckmin
aHanu3 TeKcTa, yTBepXKAeHNe OKOHYaTeNbHOro BapuaHTa; Knumyk C.A. — npoBeaeHne nccnefoBaTeNibCkoii paboTbl, peaakTmpo-
BaHvie TeKcTa; Jlioaunk T.6. - npoBefeHve nccneaoBaTenbckom paboTbl.

MopaHa: 30.01.2024

MNpwuHaTa: 11.03.2024
KoHTakTbl: olgasergey89@gmail.com

Pesiome

lManypoHoBasa KUCoTa ABNAETCA OCHOBHbIM KOMMOHEHTOM BHEKJIETOYHOIO MaTpUKca.
Bnaropaps cBoeli CTPYKTYpe M CNOCOOHOCTU CBA3bIBATLCA M B3aMMOAENCTBOBATb C OCHOB-
HbIMW KJlacCaMu peLienTopoB KNETOUYHON NMOBEPXHOCTM rMalypoHOBas KMCoTa ABNAETCA
OCHOBOW «yHMBEPCASIbHOrO» MexaHrn3ma no BOCCTaHOBEHUIO JIOKaJIbHOrO roMeocTasa Ha
KJIETOYHOM U CYyOKNETOUHOM YPOBHAX. [laHHbIN GpaKT yKasblBaeT Ha MHOrOrPaHHOCTb BO3-
MO>KHOIO UCMOJIb30BaHNA MpenapaToB Ha OCHOBE MMaJlypOHOBOWM KNCNOTbI B Pa3fINYHbIX
MeAVLUMHCKNX OTpacnax (KOCMeTonorus, TpaBMaTosiorna 1 opToneans, XMpyprus, He-
BPONOrMA N HEMPOXMPYPTrUSA, yPONorna 1 ruHekonorusa, opTanbmMonormsa, CToMaTonorusa
W Ap.), YTO NOAKPENNEHO NCCef0BaHMAMM COTPYAHMKOB HayYHO-MPaKTUUYECKOro LieHTpa
000 «nanCwnH TexHonogm». B gaHHOW CTaTbe NPOAEMOHCTPUPOBaHbI pe3ynbTaTbl SKC-
NepYMEHTaNbHbIX U KIIMHUYECKNX UCCIIe[OBAHNI MO U3YYEHUNIO BIUAHUA TManypoHOBOW
KUCJIOTbl Ha pereHepaToOpPHO-penapaTuBHble MPOLeCChbl Kak B TMHEKOSIOrK, Tak U B TpaB-
MaToNIOrM 1 OOLLEN XUPYPrnv NMPY TPAaBMATUYECKOW MATONIOrMM CYXOXMWMWA, Npu 3a-
XUBNEHMM KaK aCeNTUYECKUX, TaK U CENTUYECKUX PaH, MPOAEMOHCTPUPOBAHO BMAHNE
rManypoOHOBOW KUCOTbl HA TMCTOCTPYKTYPY HEPBHOM TKAHM U CMOHTAHHYIO aKTMBHOCTb
HeNpPOHOB NPU TPaBMe roJIOBHOIO U CMMHHOIO MO3ra KpbIC, NPeACTaBneHbl pe3ynbTaThl
NPUMeHeHNA rManypoHOBON KUCSIOTbI MNP Pa3fIMYHON NaTOIOTUK YeOCTH, @ TakkKe B 0f-
TaJIbMOJIOrV MPU XPOHNYECKOM ANCTPOPUYECKON NaToNOrm rnasa.

KnioueBble cnoBa: rmanypoHoBas KMCJI0Ta, JIOKaNbHbI FOMeOCTas, KIeTOYHbIN peLien-
TOp, WrpoTa npumeHeHus, lTmanCrnH TexHonogxm

* Ha npaBax peknambi.

«Xupyprua BoctouHasa EBponax, 2024, Tom 13, N2 1 149

HA NEPBYIO HA CIEQYIOLLYIO HA NPEABIAYILYIO K COAEPXAHUIO




rI/IaJ'IypOHOBaﬂ KUcnota - yHI/IBepcaJ'IbeIVI npenapar
MO BOCCTAHOBNIEHUIO NOKalbHOIo roMmeocCTasa (0630p J'II/ITepaTypbl)

Olga A. Kvyatkovskaya'l<, Andrey V. Lyudchik?, Nikolay S. Serdyuchenko?, Svetlana A.
Klimuk®*, Tatyana B. Lyudchik*

' Republican Center for Medical Rehabilitation and Balneotherapy, Minsk, Belarus

2 GialSin Technology LLC, Minsk, Belarus

% National Academy of Sciences of Belarus, Minsk, Belarus

4 Belarusian State Medical University, Minsk, Belarus

Hyaluronic Acid is a Universal Drug
for Restoring Local Homeostasis (A Literature Review)*

Authors’ contribution: Olga A. Kvyatkovskaya - concept development, literature analysis, text preparation and editing;
Andrey V. Lyudchik - text editing, drawing conclusions; Nikolay S. Serdyuchenko - critical analysis of the text, approval of the
final version; Svetlana A. Klimuk — conducting research, editing text; Tatyana B. Lyudchik — conducting research work.

Submitted: 30.01.2024

Accepted: 11.03.2024
Contacts: olgasergey89@gmail.com

Abstract

Hyaluronic acid is the main component of the extracellular matrix. Due to its structure
and ability to bind and interact with the main classes of cell surface receptors, hyaluronic
acid is the basis of a "universal" mechanism for restoring local homeostasis at the cellular
and subcellular levels. This fact indicates the versatility of the possible use of hyaluronic
acid-based drugs in various medical fields (cosmetology, traumatology and orthopedics,
surgery, neurology and neurosurgery, urology and gynecology, ophthalmology, dentistry,
etc.), which is supported by research by employees of the scientific and practical center
of HyalSin Technology. This article demonstrates the results of experimental and clinical
studies on the effect of hyaluronic acid on regenerative and reparative processes
in gynecology, traumatology and general surgery in traumatic tendon pathology,
in the healing of both aseptic and septic wounds, the effect of hyaluronic acid on the
histostructure of nervous tissue and spontaneous activity of neurons in brain injury and
the spinal cord of rats, the results of the use of hyaluronic acid in various pathology of the
jaw are presented, and also in ophthalmology for chronic dystrophic pathology of the eye.
Keywords: hyaluronic acid, local homeostasis, cellular receptor, application, HyalSin
Technology

lmanypoHoBas kucnota (MK) coctanset B cpegHem 0,02% oT Maccbl TeNa YesnoBeka u
NPUCYTCTBYET B COEAUHUTENbHDBIX, SMUTENNANBbHBIX U HEPBHbIX TKAHAX opraHu3ma [1-5],
XOTsi bonbluee ee KOMMYECTBO HAaXOAUTCA B KOXe, CIHOBUANbHOW »KULKOCTU 1 CTEKIIO-
BuaHoMm Tene [2]. K BnepBble Gbina BbisiBneHa B 1934 rogy, a B 1986 rony B MeXxayHa-
pPOAOHON HOMEHKNaType Nonmcaxapuaos NOABUICA TEPMUH «ranypoHaH», ABNALUACA
YHVBEpPCaNbHbIM AS1A Pa3fnyHbIX GOpPM, KOTOpble MOXKET NPUHUMaTb Monekyna (KMcnioT-
Has unn B Buae conm) [1]. TmanypoHaH — OCHOBHOW KOMMOHEHT BHEK/IETOUYHOIO MaTPUKCa,

* As advertisement.
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CTPYKTYpa KOTOPOro COXPaHAETCA Ha Pa3fIMUHbIX YPOBHAX XM3HW, HauMHasA ¢ 6akTepuin 1
3aKaH4yMBaA NO3BOHOUYHbIMU, B TOM UMCIIE Y YEeNOBEKa, YTO FOBOPUT O TOM, uTo K AaBnseT-
CA >KM3HEHHO BaXkHOM Monekynom [1, 2].

bnarogapsa csoein, C OQHON CTOPOHbI, NPOCTON, a C APYroN CTOPOHbI — YHNKaIbHON
cTpyKType K obnagaet NCKNIOUMTENBHBIMU PEOSIOrMYECKMM CBONCTBAMM, KOTOpble Ae-
natoT pacTBOpbl Ha ocHoBe K ngeanbHbIMK «CMa30UYHbIMU MaTepranammy Mexay KOHTaK-
TUPYIOLWUMIN MOBEPXHOCTAMM, YTO 1 MOCNYXKMNO akTVBHOMY NpumeHeHuto K B KauecTse
BHYTPWCYCTaBHbIX MHBEKUWUA NPU AereHepaTMBHO-AUCTPOGUYECKON MaTonornmm onop-
Ho-fABUraTesnibHoOro annapara. B gaHHom cnyvae K geictByeT Kak amopTu3aTop, cTabu-
nn3aTop CTPYKTYpPbl, perynatop BogHoro 6anaHca, xota K nmeeT pag NHbIX «None3HbIX»
CBOWCTB, peann3yemMbix Ha KIIeTOYHOM U CyOKIeTOYHOM ypoBHsX [1, 2, 6-8].

'K MOXeT cBA3bIBaTbCA C OCHOBHbIMY KJlacCaMy PeLenTOPOB KNeTOYHOWN NOBEPXHOCTU
[1-3, 9-14]. Tak, K, B3aumogenctaya ¢ CD44, akTnsupyet nponudepavuio n aubdepeH-
LMPOBKY MYJIbTUMOTEHTHbIX KNeTok [14], cnocobcTByeT Ux NOABMMXHOCTY Y NOCNeayioLLe-
My pocTy [15], uTo ABNAETCA KNIOYEBbIM MOMEHTOM pPec/HTE3a 3/IeMEHTOB BHEK/IETOYHO-
ro MaTpuKca, BOCCTAaHOBMIEHNA N Noffep»KaHnaA JlokanbHOro romeocrtasa. CBA3bIBaAACH C
CD44, TK Takxke perynupyeT agresmBHble CBOMCTBa KNneTok [14, 16]. Banmopenctays ¢ pe-
uentopom RHAMM, TK nsmeHsaeT nosegeHne MUrprpyoLnx KNeTok, yckopasa npouecchbl
pereHepauun [14]. TK Takke obnafaeT aHTMOaKTepranbHbIM 4ENCTBUEM U aHTUAAre3UB-
HoW cnocobHOCTbIO, onocpeaoBaHHoOM B3aumogelicteuem ¢ Toll-nogobHbiMu peuenTopa-
MU, KOTOpble UrPaloT KU3HEHHO BaXHYI0 POMb B aKTMBaLMM PeakLin UMMYHHbIX KNeTOK
[14, 17]. KoHTaKT K c peyentopom ICAM-1 obycnoBnuBaeT aHTUMUKPOOHOE fiecTBME Ha
PAR MUKPOOPraHN3MOoB, NpenATcTByeT OakTepranbHON agre3nn 1 obpasoBaHuo bakTe-
puanbHoli 6ronneHku [14, 18]. B nutepaType onuncaHbl B3aMMOLENCTBUA U BO3AENCTBUA
'K Ha nHble curHanbHble NyTU, obecneyrBalLLme B TOM YnCie U NPOTMBOBOCNANNTENb-
Hble 3ddekTbl [19-23], nyTem nofasneHus skcnpeccuu IL-13 [19, 24], IL-8, IL-6, PGE2, TNFa
[19, 25].

HecmoTpa Ha To, UTO WMPOKOe pacnpocTpaHeHne npenapaTbl Ha ocHose 'K nonyumnu
B KOCMETOJIOrY 1 OPTONEeAUN B BUAE MHBEKLMOHHbBIX GOPM, HE MEHbLLYIO NOMYNAPHOCTb
'K umeeT 1 He MeHbLLyO 3OPEeKTUBHOCTb NPOABAAET NPU NeYeHN HEBPONOTNYECKON,
obTanbMONOrMYecKomn NaToNormm, B CTOMaTonornum, ’MHeKonormm, yponoruu, Xupyprim v
B APYrvX CneunanbHOCTAX, YTO B MEePBYI0 ouepefb roOBOPUT O HANUYUN «yYHUBEPCANbHO-
ro» MexaHv3ma gencTBus.

Ha cerogHAWHWI AeHb CyLlecTBYET pAA NperMyLLeCcTBEHHO 3apy6exHbIX MpenapaTos
'K, KoTopble akTUBHO UCMONb3YOTCA B MeauumHe. Ha Tepputopun Pecnybnukm benapycb
000 «nanCuH TexHonom»Km» NPOUN3BOAATCA 1 peanusyloTca npenapatbl [K, Takne Kak
«fwan-Un», «fman-Nu Mpononr», «man-CnHy, «fnan-Cun MponoHr», «fman-CnH MponoHr-
Mntoc», npet pa3paboTka HOBbIX 1 YCOBEPLLUEHCTBOBAHME MetoLmnxca Gpopm npenapaTos,
HanpaBeJ/ieHHbIX Ha MoTeHUMMpoBaHue nedyebHbix 3dpdekToB K. HayuHo-npakTuueckum
ueHTpom «[manCrH TexHONO[KW», B COCTaB KOTOPOro BXOAAT KBannduLMpoBaHHble cre-
LManuCTbl pa3nnyHoro npoduns, akTMBHO NPOBOAMTCA Hay4YHan AeATeNIbHOCTb B Pa3fny-
HbIX HanpasneHuax. Tak, COTPYAHUKAMN HayYHO-NPAKTUYECKOro LieHTpa pa3paboTtaHa u
npumeHaeTca TexHonorna GOTOUHAYLIMPOBAHHOIO CTPYKTYpUpOBaHUA 61uononnmepos
B pactBope [K, uTo no3BonaeT AOCTaBAATb B TKaHW MoneKkysnbl [K B «akTMBHOM» COCTO-
AHUM ANA BbICTPOro akuenTa C peLenTopamy KneTouHon membpaHbl, 4To ropasfo Obi-
CTpee 3anycKaeT NpoLecchl pereHepaLumn 1 BOCCTaHOBMIEHNA romeocTasa. [lpoBefeHHble
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OOKNUHMYeCcKne nccnepoBaHua GoTomHayLMpoBaHHOro pacteopa 'K npogemoHcTprpo-
BanN BblpaXKeHHble penapaTvBHO-pereHepaTopHble N NPOTUBOBOCNaNUTeNbHbIe 3ddek-
Tbl, @ TaKXXe aHTMaare3nBHoe aencTeue.

Llenbto gaHHol paboTbl ABUNOCH OObefMHEHNE U NpeAcTaBleHNe NONyYeHHbIX pe-
3yNbTaTOB HaYYHbIX NCCNefOBaHNA, NOCBALEHHbIX U3YUYEHWIO BO3MOXKHOCTEN N LUNPOTbI
npumeHeHna npenapatos [K oTeyecTBeHHOro NPOV3BOACTBaA.

MNpu npoBeaeHMM SKCNepUMeEHTa Ha Kpbicax No U3yyeHuto BANAHNA npenapaTtos K Ha
pereHepaunio NOBPEXKAEHHON CyXOXWIIbHOW TKaHW, KOrga UM nocsie onepaTnBHOIO BMe-
WwaTenbcTBa B 06nacTb WBa 1 NapaTeHoHa BBoawcA npenapatT «[Man-MH», oTmeyanocb
BbIPa’KEHHOE CHIXKeHMNe aAre3nn 30Hbl CyXOXUIbHOTO LUBA C OKPY>KaoLWMMK TKaHAMMK CO
3HauMTENbHBIM CHMXKEHMEM pybLIOBO-cnaeyHoro npouecca. Mog snuaHnem MK oTmeua-
eTca obpa3oBaHMe 3penblX TEHOLUUTOB B Gonee paHHUE CPOKU, UTO CBUAETeNbCTBYET 00
aKkTuBauuu nponudepaTmBHbIX Npoueccos. Mpu ncnonb3osaHun npenapatos MK K 6-1 He-
Jene yaanocb fobutbca o6pa3oBaHUA CyXoXUNnMenofo6bHoM TKaHN B 30He NOBpeXaeHMs,
KOTOpas pa3nTenbHO OoTIMYanach ot pybLoBo TKaHu, cGOpMMPOBaBLLECA B FPYMMe »u-
BOTHbIX, KOTOPbIM He BBOAMnach K [26].

Takxe 6bina npoBefeHa uccnegoBaTenbckan paboTta no usyyeHuto BanaHNA MK Ha 3a-
XMBNEHMEe OCTPbIX PaH C UCMONb30BaHNEM dKCMEePMMEHTASIbHON MOAENN Ha UBOTHbIX.
B xofe aKkcneprMeHTOB paHO3a)KMBAsAlLllee Ae/iCTBME OLEHMBANN NOCNe eXedHEeBHbIX
BHYTPMKOXHbIX MHbeKuun 1% pacteopa K npounssoactea OO0 «manCuH TexHonogum».
B pe3ynbraTe AUHaMMYECKOro KOHTPOSIA 3a TeYeHUEeM paHEBOro NpoLecca 1 OLeHKN BOC-
CTaHOBNEHUSA NOBPEXAEHHOW TKaHW NOCPefCTBOM MMCTONormyeckoro 1 mopdomeTpurye-
CKOro aHanu3a npu exefHeBHOM NPUMeHEHUN Kak UHTaKTHOM 'K, Tak n mognduumpoBaH-
HbIX NpenapaTtoB [K y >KMBOTHbIX C aCENTUYECKNMM SKCMEPUMEHTaNIbHbIMM paHamu 6b110
YCTaHOBNEHO, YTO McCnedyemble npenapaTbl OKasblBalOT CTUMYNMpPYlOLLee AeNCTBME Ha
penapaTBHble MPOLECChl NPU aceNTUUYECKUX paHeBbIX AedeKTax Koxu. Hanbonee Bbipa-
MeHHOoe 1 NOMIHOe BOCCTAaHOBNEHWE NOBPEXAEHHbIX KOXHbIX MOKPOBOB MPONCXOAUT NpU
npumeHeHnn moguduumnpoBarHHom MK [27-31].

[na n3yyeHna NHTerpanbHbIX NOKa3aTesie 3aXKUBJIEHNA XPOHNYECKNX, TPODUUECKNX
paH Npu MecTHOM npuMeHeHun moguourympoBaHHon NK OO0 «MmanCuH TexHoNOAXW»
6b110 BbINOMHEHO UCCNeAOBaHNE Ha Kpbicax, KOTopble Bbinn pasfeneHbl Ha 2 rpynnbl —
KOHTPOJIbHYIO I OCHOBHYI0, C MeCTHbIM BBefieHeM 1% pactBopa MoandnLMpoBaHHON
K. Mpu oueHKe nokasaTenen CKOPOCTb INUTENN3ALNN U 3aXKUBJIEHNA PaHbl Y dKCnepu-
MEHTaJIbHbIX *KMBOTHbIX OCHOBHOW FPyMMbl B pa3bl NpeBblCUa AaHHbIN NOKa3aTenb KOH-
TPONbHOWM TPyNMbl Ha BCEM MPOTAXEHUN SKCMeprMeHTa. SbdeKToM MecTHOro npume-
HeHua K aBnanca poct Myukpococynos, nponudepaumsa ¢pnbpobnactos ¢ AanbHenwen
cekpeuuen GUOPOHEKTMHA, KonnareHa, NPUBOAALLUX K PaHEBOWN KOHTPaKLMM C yyacTKa-
MW MOSIHOCTbIO BOCCTaHOBJIEHHOrO anunaepmMmca. Knumyk C.A. c coaBTopamm 6binia 3ana-
TeHTOBaHa OpWrHanbHasA MeToArKa No NleYeHno KOXHbIX fedeKkToB, o6pa3oBaBLUNXCA
nocne AecTpyKTUBHbIX GOPM POXMCTOrO BOCMANieHNA, 3aK/I0YaloWanca B NPOBEAEHNN
06paboTKM paHeBOW NOBEPXHOCTU C MOMOLLbIO CMeLanbHOro annapara AeToKCMKaLnm 1
ae3nHdeKuumn c nocneayoLlein HeoAHOKpPaTHO 06paboTKON MHBEKLMOHHbBIM PacTBOPOM
K «fman» paHeBon NoBepxHOCTU. [laHHbIN MeTOof YCMeLWHO NPUMEHAETCA B KIIVHUKE 1
ABnsAeTcsA Becbma 3¢ deKTUBHbIM [27-31].

KomaH[om yueHbIX COBMECTHO C . M. H., Npodeccopom, uneHom-KkoppecnoHgeHtom HAH
CepatoueHko H.C. 6bin0 BbINOAHEHO 3KCNepUMEHTaNbHOE UCCIefoBaHUe MO U3YUYeHUIo
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BO3MOXKHOCTen npumeHeHna MK npy Hempoxupypruyeckor natonornn. 1na oueHkn npo-
LileCCOB BOCCTaHOB/EHWA ABUraTeNbHbIX GYHKLUIA 1 SNEKTPUYECKON aKTUBHOCTU HeMpo-
HOB rONOBHOrO MO3ra KpbIC NMocie pa3melleHusa B 06nacTy TpaBmbl CMMHHOMO UMK TO-
NOBHOMO MO3ra 06beMHbIX OMIOKOHCTPYKLUIA, B COCTaB KOTOPbIX BXoAWna mogmouumpo-
BaHHas [K OO0 «manCuH TexHoNogXu», Obin BbINOTHEH SKCMEPMMEHT Ha camuax KpbiC
nuHum Wistar. Mo pe3ynbTataMm JaHHOMO 3KCNepuMeHTa 6bifio JoKa3aHo, YTo 3anosiHeHre
06beMHbIMK 6UOKOHCTPYKUMAMY ¢ K obnacTy TpaBmbl CMMHHOTO WM FOSIOBHOFO MO3ra
Cpasy nocne onepauny NO3BOJSIAET COXPaHUTb MTMCTOCTPYKTYPY HEPBHOWM TKaHW U CMOH-
TaHHYI0 aKTUBHOCTb HEMPOHOB, CHIXKaeT NPOABJIEHNA HEBPONOrMyeckoro gedpuuumTa.

lMHekonoramu coBmecTHoO ¢ MaueeBbim C.B. 66110 NPOBEAEHO KNMHMYECKOe rccre-
[loBaHVe Mo UCnonb3oBaHuio npenapata «[Man-MH» y naymeHToK ¢ BYSIbBOBarvHanbHoOM
aTpodwmel, nefnkonnakmei BynbBbl, KOTOPbIM BbIMOMHANNCH CEPUN BHYTPUKOXKHbBIX MHbEK-
uu npenapata MK B obnactb BynbBbl. Kypc neyeHus coctasun 2 npoueaypbl C MHTEPBa-
nom B 30 gHen. Bce nauneHTKN OTMETUAM YyUlleHne CaMoYyBCTBUA, YMEHbLUEHNWE 3YAa,
CyXOCTW Bnaranuiia v BynbBbl. IdPeKTNBHOCTb cnocoba focTuranacb 3a cYeT BOCCTa-
HOBMEHMWA aPXUTEKTOHMKM MOACAN3NCTOrO CNOA BYNbBbl M PEKOHCTPYKLUMN CIU3UCTOMN, C
NoABNeHNeM 1 YCKOPeHNeM NpoLIeCcCOB HEOKO1areHoreHe3a, He0aHrmoreHesa, Yto nNpu-
BEJ10 K NOABMIEHNIO HOBOW C/IN3UCTOM, BOCCTAaHOBSIEHUNIO NOACMN3UCTOrO CNOA N NOBbILLe-
HWIO M1aCTUYHOCTUN TKaHW BCIEACTBME €e KOMOSIOXKEHUSAY.

MNpopbIBOM B CTOMaTONOMMN N YEIIOCTHO-NNLIEBOW XUPYPIN ABUIOCH YCMNeLHoe Npu-
MeHeHue npenapata MK «[man-UH MponoHr» y naumneHTa 75 feT C OTArOWEHHbIM aHaM-
He3oM (Cr) c buchochoHaTHbIM HEKPO3OM BepxHel YentocTu. [locne cooTBeTCTBYOLWErO
onepaTMBHOro BMellaTeNIbCTBa (CEKBECTPIKTOMMUM C pe3eKLmein anbBeonapHOro oTpocT-
Ka BEpXHeNn YentoCcTn cnpasa 1 nepegHen CTEHKM BEPXHeUeNloCTHOM Na3yxu ceBa, Bepx-
HeyenCcTHasA CUHYCOTOMUA C 0Benx CTOPOH, MNacTMYecKoe 3aKpbiTe OpOaHTPanbHbIX
coobLyeHuni) Ha 3-1 cyTKkn 6bino HauaTo BBeAeHue npenaparta K «Mman-UH MponoHr» nH-
TPaMyKO3HO C Noc/iefyoLWMMN MHbEKUMAMUK Ha 6-e, 10-e 1 14-e cyTKu. LLBbI O6binn cHATHI
Ha 14-e CyTKM nocne NoAHOW 3NUTenn3aLuunm, Yto ABAAETCA JOKa3aTeNbCTBOM TOro, YTo
npumeHeHne MK cTuMynunpyeT KneTouHble NPoLecchl, CBA3bIBAET U YAEPXKMBAET MOJIEKY-
Nbl BOAbI, 3aLMLLAET OT BO3AENCTBMA OMACHbIX BHELWHNX GpaKTOpOB, aKTUBMPYET CUHTE3
KOMMOHEHTOB KOXM, CTUMynupyeT anutennsaumio [32]. MprumeHeHune K Takxe akTyanbHO
B CTOMATOJSIOMMN N YeSIIOCTHO-NNLIEBOW XNPYPrn ANa BUCKOCaNMnaeMeHTapHOW Tepannn
apTpO3a BUCOUYHO-HMKHEUENIOCTHOrOo CycTaBa 1-2 CTagun, 3aKnioyatoLLeinca BO BBEAEHNN
0,5 mn 1% pacteopa K B nonoctb cyctaBa oguMH pa3 B Hegenio B TeueHre oT 3 Ao 5 Hegenb
noapsag ¢ ofHOBPEMEHHON BO3MOXHOCTbIO eyeHns oborx cyctaBoB. KnnHuueckue mc-
NblTaHNA NOKa3anu Bbipa)KeHHoe AeNCcTBUe yxke nocsne 3-n nHbekumm [33].

Mpun npoBegeHUN nccnefoBaHWii No oueHKe 3PPeKTNBHOCTU BUCKOCanmnIeMeHTap-
How Tepanun npenapatom «man-CuH MNponoHr» B KoMniekcHoM NneyeHnmn 3abonesaHunn
N TPaBM KONEHHOrO CycTaBa Yy BOEHHOCNYyXalmx 6bno ob6cnefoBaHo 527 naumeHToB.
B ocHoBHyto rpynny 6bin BKNtoUueH 271 nauuneHT, B KOHTPOJbHYto — 256. Bcem nauyuneHTam
OblIM BbIMOMHEHbI apTPOCKOMNMYeCKne XMpyprmyeckne BmellatenbcTea. MoMumo ctaH-
JapTHOWM TaKTUKW BeAeHMA B MOC/eonepaLOHHOM nepuoae nalyeHTaM OCHOBHOW rpyn-
Nbl NPOBOAMNACb BUCKOCaMNMIeMeHTapHasa Tepanua C ABYKPATHbIM BHYTPUCYCTaBHbIM
BBeAeHnem npenapata «man-CuH MponoHr» ¢ nHTepsanom 3 Hegenu. Mpun oueHke 3¢-
dekTnBHOCTU Uepes 3 1 6 MecALeB 6blIY NOMTyUYeHbl CneayoLme pe3ynbraThl: Yy nauneH-
TOB U3 OCHOBHOW rpymnrnbl OTMEYEHO CYObEKTUBHOE 3HAUUTENbHOE CHUMXKEHUE 6oNeBoro
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cMHApoma (MHTEHCUBHOCTb M MPOAOMKUTENIbHOCTb) N YBEIMYEHME aKTMBHOCTU MO OT-
HOLUEHWIO K KOHTPOJIbHOW rpyrmne, YTo MO3BONIAIIO BOEHHOCNYXALUM B Honee KOPOTKMIA
CPOK BEPHYTbCA K MONHOLEeHHOW paboTe. JaHHbIn 3ddeKT 6bin nonyyeH BBMAY TOro, UTo
BHyTpucycTaBHoe BBefeHue K «[Man» KoMneHcnpyeT noTepio rrmanypoHarta npu apTpo-
CKOMMYEeCKOM MPOMbIBaHMM CycTaBa M BOCCTaHaBNMBAET BA3KO-dMacTMYeCKne CBOMCTBA
CUHOBMANIbHONM XNOKOCTY, a Takxe ee QyHKLUUW, BO3AENCTBYET HAa HOLUMLENTHBHbIE 60-
neBble peLenTopbl cycTaBa 1 6nokupyet ux. lMpefcTaBneHHasa MHbopmauma roBopuT o
TOM, uTo npumeHeHne «Man-CuH MNponoHr» Nocsie apTPOCKONUUYECKoro AebpuameHTa
1 NaBaka no3BonaeT JoO6UTbCA 3HAUNTENIbHOTO YMEHbLUIEHNA UHTEHCUBHOCTY GoneBoro
CUHZpOMa U ynyyueHna GYHKLUOHANbHOIO COCTOAHUA CycTaBa Y NalueHToB C nocse-
ornepaunoHHON XOHAPOMANALMEN U HaYaNbHbIMU ABIEHUAMM NOCTTPaBMaTUYECKOro ro-
HapTpo3a [34].

I.P. Cemak 2 mapTa 2023 r. 6bIn1a 3alyMLLeHa AUCCepTaLmMa Ha COMCKaHKe yUYeHOoM cTene-
HW JOKTOPa MeNLMHCKNX HayK, MOCBALLEHHAA NEeYEHUNI0 XPOHNYECKUX ANCTPODUYECKIMX
3aboneBaHui poroBuLbl. ABTOPOM 6bifo pa3paboTaHo, SKCNePUMEHTaNbHO JOKa3aHOo r
KNUHUYeCKN 060CHOBaHO HOBOE HamMpaBJ/ieH e KOMMMEKCHOIO SlIeYeHUs NaLMeHTOB C XPO-
HUYECKUMUN JUCTPOPUYECKUMU 3a60eBaHNAMM POroOBULIbl, OCHOBAaHHOE Ha MOBbILLEHNN
aKTUBHOCTU JIOKaJIbHbIX PereHepaTUBHbIX NPOLECCOB MyTeM CYOKOHbIOHKTUBANbHOMO
BBefeHuA 1% pacteopa K OO0 «manCuH TexHonogxu». NprMeHeHNe MHbEKLNOHHOTO
pacteopa 1% 'K no3Bonunno CHX3UTb MHTEHCUBHOCTb MOMYTHEHWIA POTrOBULbI U N36eXaTb
npoBeaeHUA KepatonnacTmuku. Ha ¢doHe cybKoHblOHKTMBaNbHOro BBeeHnsa 1% MKy na-
LMEHTOB C XPOHNYECKUM ANCTPOdUYECKMM 3aboNeBaHNEM POroBULbI OTMEYEHO [OCTO-
BEpHOe ynyylleHve nokasaTtesiell COCTOAHUA POroBULbl U CIIe3HON MieHKN (cTabunmsa-
UuA BOOHOTO, MyLIMHOBOIO 1 nunugHoro cnoes). Ha ¢oHe neuveHus c npumeHeHvem MK
OTMeYasNioCb Takxe cHKeHne nHaekca OSDI (Ocular Surface Disease Index) uepes mecsu
nocne nocnegHen nHbeKLummn. TepaneBTnyeckas 3¢pdeKkTnBHOCTb 1% K npu XpoHNYECKOM
anctpoduryeckom 3aboneBaHNM POroBuLbl CBi3aHa C TEM, YTO NOC/IeAHANA He OKa3blBaeT
TOKCMYECKOro AeNCTBMA Ha Ky/bTUBMpPYEMble Me3eHXVMasibHble CTBONIOBble KNeTKM in
vitro, nogaepXmBaeT nx Xn3HegeaTeNbHOCTb. Ha doHe cyOKOHBIOHKTVBaNIbHOTO BBEAe-
HuA 1% 'K Habnioganocb BOCCTaHOBMIEHKE NMOKa3aTesiel SKCNpeccui UMMYHOTMCTOXMMU-
yeckmx mapkepos (CD44, MMP9) BocnaneHus TKaHen porosuubl. Ha ¢oHe nprimeHeHunA
1% K npoucxognna HopmManm3auma NHTEHCUBHOCTM SKCMPeCccUn NloMrMKaHa B CTPOMe
pOroBuLbl, a TakXe NO3UTUBHOM IKCNPECCUN OKKITIOAUHA B POrOBUYHOM SMUTENNN, UTO
yKa3blBaeT Ha NOBbIWEHNE pereHepaTVBHON aKTVBHOCTW TKaHeW. YPOBHMN UHTEHCMBHO-
CTU N NO3UTUBHOCTU CTPOMAJTbHON 3KCNpeccun dpaktopa pocTa COeaMHUTENbHOM TKaHN
CHWXKANMCb, YTO MOATBEPXKAAET 3amefJieHNe npoLeccoB pnbpo3npoBaHus poroesuubl. Ha
boHe cybKOHDBIOHKTMBaNbHOro BBefeHnA 1% K npu ructonornyeckom mccnefoBaHum
Habnaanocb LOCTOBEPHOE CHMXKEHNE KOMMYECTBA anoNTOTUYECKUX Tenel, B POroBuy-
HOM 3nuTennun. Takxe ObI10 JoKa3aHO MONOXUTENbHOE BAUAHNE CYyOKOHBIOHKTMBANbHO-
ro BeegeHuna 1% K go n nocne KepatonaacTUKM Ha COCTOAHUE POrOBMYHOIO TPaHCMNIaH-
Tata [35].

B 3AKJ/TIOYEHWE

K ABnAeTCcA OCHOBHBIM KOMMOHEHTOM BHEKNETOUYHOro MaTpUKCa, o6nanaeT YHW-
KasibHOM CTpYKTypOIZ, CBA3bIBaACb C peuenTtopamun KNeToUHOMN NOBEPXHOCTN U BO34eN-
CTBYA Ha HUX, perynupyet npoueccbl, HanpaBsieHHbleé Ha BOCCTaHOBJIEHNE JIOKAJIbHOIO
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romeocTasa. [JaHHbI GpaKT yKasblBaeT Ha To, UTo AeicTBme K Ha OpraHn3mM MHOrOrpaHHO
1, COOTBETCTBEHHO, BO3MOXHbIM ABMAETCA 1CMOMIb30BaHMe npenapaTos Ha ocHoBe K B
Pa3fNUHbIX MEAVLIMHCKMX OTPAC/AX, YTO MOAKPENIEHO UCCNEeAOBaHUAMM COTPYAHUKOB
HayuHo-npakTuyeckoro LeHTpa 000 «MmanCuH TeXHONOLXMN», HAaNPaBEHHbIMU Ha MOVCK
1 pa3paboTKy 3pHeKTUBHBIX METOAOB STNOMNATOrEeHETNYECKOTO NIeUEHNsA NaTONOrMYeCKmX
COCTOAHMI OpraHn3ma, nytem GOPMUPOBAHNA YHNBEPCASIbHOrO MOAXOAA, OCHOBAHHOTO
Ha BOCCTAaHOB/EHMM JIOKaNIbHOrO roMeoCTasa.
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