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LLlony maKkana

WH}eKUMAIBIK 3TUOJIOTUSJIBI CYHeK aKay/lapblH eM/ey >KoHe TOJITbIPY
Macesieci. 9e0ueTKe o1y

Pamora M.I'. !, Tyney6aeB B.E. ?, AxmeTtoBa C.b. 3, JlapmenoB E.H. , KoinaHosa A.A. °
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Tyitinaeme

Cyllexk akaynapulH emOey xcaHe moamblpy Macesec byziHel KyHee delliH e3ekmi 606N mabwuL1adsl. Ocmeomuenum - cyliek Kemizite,
Keyek mapi3di jcaHe akmam 3amka, nepuocmeymra acep ememin cyliekmiy 6ap/iblK 3/1eMeHmmepiHiH JHcyKnaavl KabbiHybl. Co3bLAMANbI
ocmeomueaummi duazHocCmuKaay xaHe emoey mpagmamos102usi MeH opmonedusiHbly 63ekmi MiHOemi 601bin mabuL1adsl. Bya nocmyaam
ACKbIHyAap O0aMyblHbl YAeCiHIH HCOFapblaaHyblHa, nayueHmmepdi emoeyodezi yakeH SKOHOMUKAALIK WLIFbIHOAPFA HIHE MepanusiHblH
V3aKMblFbIHA 6aliAaHbICMbL.

ddebuemmepdi  i30ey dcaHe woay 2024 dxcbladviH aknambiHOa KHcypeisiadi scane Web of science, Scopus, PubMed, Wiley
catimmapuviHdarsl Kiam ce3dep 6OUbIHWA Jcy3eze aAcbIpbladbl. A/NbLIHFAH y/2i0eH 3epmmey MmakblipblObiHA Calikec Makaaaaap, acipece
2014-2024 colndapdarst scymvicmap maHdaadsl. Condali-ak woayra Kaparanowl meduyuHna yHugepcumemiHiy Xupypausiiblk aypyaap
kagedpacviHda mpasmamo.io2usi JcaHe opmonedusi 60lUbIHWA OPbIHOAAIFAH duccepmayusiiap 3epmmein eH2izinoi.

Ilapmmuer mypde 6ya woay 6ipHewe 6esikmeH mypadvel: 1) Buonsenkaaapdbly KypblablMObIK-yHKYUOHAAObIK KacuemmepiHiy
sKcnAuKayusicol. Co3bLAMAAbI 0OCMEOMUEAUMMIY HeFypAbIM Ui UHpekyusblk amuogakmopbl Staphylococcus aureus-miH mbicanbiHoa
Kapacmolpblaadsy; 2) Kasipei  3amawFbl cylieKk aKayblH moAmbIpFuiuimapobl caablCmuIpManbli-cunammamansls maaoay; 3) Cyliek
annoepagpmul  Ko0aHy canacbiHoarel Kaparandel meduyuHa yHusepcumemiHiy Xupypausablk aypyaap KageopacbiHblH FblAbLMU
scemicmikmepiniy deckpunyusicel. OcbiHdall capaaay, aemopaapdbly NiKipiHwe MAaKaaaHbly MAKbIPblObIH MOAbIFbIMEH AUYFA MYMKIHOIK
6epeoi.

Tytiin ce3dep: cosblimanvl ocmeomueaum, Staphylococcus aureus, 6uonsieHka, emdey, duazHocmuka, cyliek aaMacmbulproluimapbl,
HAHOYe/110103a, cyliek aan02pagmel.
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Kipicne

Co3blIMaJIbl )KapaKaTTaH KeUiHri ocTeoMHUeTUuTTiH
x)uimiri 5-30% apasbIFbIH  KypaW/bl, NalUeHTTEeP/iH
MYreZileKTiKKe  YIIbIpaybl 50-90%  xeTeni [1].

AcKpIHYJIapAblH, Ke3/eCy KUIJIIr HeKpo3, CeKBeCTpJIePAiH,
naija GoJsiyblHa, KOpIIAaFaH >XKyYMcak TiHJepAiH ipiHAi-
KaObIHY MPOIeCKe YIIbIpaybIHA )KOHE 0CTeopenaparusHblH
GasiyslayblHa GaWJIaHBICTBI TybIHJAWAbL. Bip HayKacThbl
eMJieyeri KapXKbUIbIK IIBIFBIHAAD IIaMaMeH 25 MbIH
JoJutapbl Kypaiael [2]. KocapsanraH TepanuszaH siFHY,
XUPYPrUAJIBbIK CaHalUsl MeH [3pi-JAopMeKIeH eM/JieyJieH
kelinri peuupustep 20-30% >xaFmaijia Tipkeseni, xoHe
afebuetTepse 50 KbUIABIK AeOIOTTIK Ke3eHHeH KeHiH Jie
MHEKIUAHBIH KalTa >XaHJaHybl Typasbl MaJIiMeTTep
kenatipisiren [3]. Co3buIMasbl OCTEOMHESUTTI eMzey
MeJMIMHA/BIK FaHa eMeC, COHbIMEH KaTap oJeyMeTTiK-
3KOHOMHKAJIBIK, TpobGseMa GOJIbIN TabObLIaJbl, 6UTKeHi
eHOeKKe KabiseTTi »kacTarbl HayKacTap Ui 3apjar merezi
[4].

OcTeoMUeNUTTI eMzeyzae KOJIJaHbLJIAThIH
6uoMaTepuasZap CyWek akaylapblH TOJTBIPbIN KaHa
KoWMal, COHbIMEH KaTap aHTUOWUOTHUKTEPAl >KepriJikTi
JKEeTKi3yZiH "Kypasibl" 60Jybl Kepek eKeHi 6esrisi.
OuTKeHI OGHOIIEHKa/JapAblH HaWja 6OJybl  JKoHe
HeKpo3JaJfaH alMaKTapAblH KaHMeH KaMTaMachbl3
eTiyiHIH Oy3blIybIHA 6alIaHbICThI JKepriliKTi

Jdjicreme

[llony ocTeoMHeNnUTTeri cyHek akayJapblH eMAey
>)KOHe TOJITBIPy MaceseciH KapacTblpajbl, OJIapAblH
Ta6bICTBLIBIFBI €Ki GaKTOpFa 6alIaHbICTBI JleN OHIaHMBI3:
WHQEKUUABIK areHTTiH 3paJUKaLUAChl KoHEe CYHEeKTiH,
OHTAMJIbl a/IMaCTBIPFbILIBIH TaHAay. bipiHuuiciH »xy3ere
acelpy YLIiH cyHeKk WHQEeKLHUACHIHBIH XPOHU3alMsAChIHA
9KeJIeTIH MNaTOTeHeTHUKa/blK MpoLecTepAi auy KaxeT.
OHBI 3THOJIOTUSIIBIK areHT KoHe "OUOIUIEHKa Ty3iny"
YFBIMBI apKbLIbI TYCIHAIpyTe GoJsa/bl. OiebueTTepAi i3aey
»koHe woJuy 2024 KblIAbIH aKNaHbIHJAA KYprisingi xkoHe
Web of science, Scopus, PubMed, Wiley calTTapbiHza¥rbl
TYHiH ce3siep GOMBIHILIA Ky3ere acblpbUIJbl: CO3bLIMaJIbI

GaKTEPUIUATIK KOHILIEHTPALUAChIHBIH ~ TOMeHJIiriHe
YKOHEe aHTHOUOTHUKTEP/IH GUOIJIEHKAChl 3paJuKalUsIaHy
KOHIIEHTPALUAChIHbIH, TOMeHJeyiHe TeK »XyHesi emzey
apKbLJIbI KOJI KeTKi3y MyMKiH eMmec. Tuimzi emzaeyziH eH
KOJIaWJIBbI 2KOJIbI epTe AUArHOCTHUKA 60JIbIIN TAa0bIIa/(bl, IFHU
MHUKPOGHOJIOTHSIJIBIK, YKOHE TAaTOJIOTUSIJIBIK 3€pPTTey YLIiH
cyHeKTepAi asbll, KeHiHHEH MaKCaTThl aHTHOAKTEPUSIJIBIK,
Tepanus kacayra 60J1a/ibl.

Cyliek-6ybpIH  >KYHeCiHiH aHATOMUSJIBIK O KoHE
OUBHOIOTHUSANIBIK epeKIleNTiKTepiHe GaWJIaHbICTBI, OCbI
allMaKTa OpHaJlacKaH KenTereH NHPEKUUAJIBbIK aypyiapra
KapChl YKacaJblHFaH MUKPOGKA KapChl Tepanusap aJi Je
KeTicTikke »xetneni. CoHJai-aK, ar3a-MoOpPGOJIOTHUSIIBIK,
CUIIaTTaMaJIapblHbIH, €epeKIlIeJiKTepiHeH 06acKa, OCbl
HO30JIOTUSTHBIH, rmaToreHesiH OHoIIeHKa TY3i1y
Mpu3Machkl apKbLIbl CYHeKTeri MHUKpPOOpraHuU3MJep/iH,
MEepPCUCTEHIUACBIH Heri3ri ce6emn-caafapJsblK Mpoleci
petinze  Kapactelpy  KaxkeT  [5].  BakTepussbk
OGUoTJIeHKaMapAbl 6acy KoHe KOI Maceseci eTe ©3eKTi
MaceJe.

Hlonyabiy
3THOJIOTHUSIHBIH,
TOJITBIPY TypaJsibl
KOPBITBIH/IbLIAY.

MaKCaThbl - MHOEKIHUSIIBIK
CylleK  aKay/JlapblH  eMJiey  JKoHe
9/lebUeTTEePAIH, COHFbl JepeKTepiH

ocreomuesnut, Staphylococcus aureus, 6GuomsIeHKa,
eMJley, JWarHoCcTHKa, CyHeK  aJMacThIPFBILITAPHI,
HaHOLEJUII0JI03a, CyHeK ayyorpadThl. AJbIHFAH YJTifgeH
3epTTey TaKbIpbIObIHA ColiKec MakaJsasap, acipece 2014-
2024 xpl1japAarbl 2KyMbICTap TaHJal/bl.

oy ymin 52 FBUIBIMHM JXKYMbIC TaHZAJIAbL Kocy
KpUTepuiJiepi: XaJblKapasblK CTaHJApTTapFa CcoMkec
KeJIeTiH 9/jicTeMeJIiK KoHe MaTepUasibIK AaWbIHbIKTbIH,
YKOFaphI JleHTeli 6ap TYIMHYCKA JKoHe 63€KTi KYPbIJIbIM/IbIK,
MakaJsajap. A/bll Tactay KpuTepuisaepi: 2014 >xblLira
JeHriHri )KyMbICcTap, TUICTI djicTeMeci XOK MaKaJiaap.

Co3bl/IMaJIbl 0CTEOMUEJIUT Ke3iHJAe GMOIlJIeHKA TY3i/1yiHiH, peJi

Bruonsenkamap - opTaHblH OeTiHe  Ty3iiin
JK9He ’>KabbICaTbIH KypJeJsi HoJUMepJsi MaTpHUKC, oJap
IJIAHKTOHABIK, popMasiapFa KaparaH/Jja aHTHOUOTHUKTepre
Te3IMAIJIIr1 2KOFaphbl MHUKPOOPTraHU3MIEPAiH,
KYPbLJIBIM/IBIK, YUBIMIACYbIH KAMTH/bI [6]. BuonyieHkamap
TEOpHUsACHl  CO3BLIMAaJbl KYKNalIbl aypyJaapAplH — 65-
80% 3THOJIOrMACBIH TYCIHAIpeAi, oJlapAblH, dPTYPJIiJIiri
OakTepHsyiap KOMILUJIIriHiH e37iriHeH mnaiga 60JaThIH
3KoXKyHesepie ocy Kabinetin kepcereni [7,19]. Byxn
TepPMUH/] 6TKeH FacblpAbIH 80-11i )XbIIapbIHBIH COHbIH/A
aMepuKaHAbIK 3eprTeymi J. Costerton enrisren [8].
BruonsieHkanpl MHQEKIUANAPABIH, €Ki yJIKeH To6bI 6ap,
oJlapAbIH 66J1iHyi Ty3isy opTacblHa 6ai/IaHbICThI. BipiHiri
TOTI a/IaM aF3acblHa eHeTiH 66r/ie 3aTTapMeH 6aUIaHbICThI:
MMIIQHTTAp, OpTypJi KaTeTepJsep, 3HAOTpaxeaab/bl
TYTIKTep,  JIMH3a/jap, TiHAepAl  aJMacThIPFbILITAp
)koHe T.6. EKiHm Tom opraHusmjeri MeTabOJIMKAJIbIK,
opTasap MeH TiHJepre 6Gerzie 3aTTapAblH KATBICYbIHCHI3
OUOMIeHKaJIap/AblH JlaMyblH KaMTH/[bl (Tacrap,
TOH3WJJIUTTEP, CTOMATOJIOTHSIIBIK GJISIIIKAIAP JK9HE T. 0.).

1988 »xblabl A.G. Gristina-HblH «XKep 6eTi ymin
JKapbIC» aTThl Ka3FaH eHOEeriHfe, ’Kacylla wuesepiMeH
MeH naToreszi MUKPOOPTaHU3M/IED apacbIHZa
OUOIJIEHKA/IAP/bIH, JAaMyblH a/l[ibIH-a/la aHbIKTalAbl [9].
WUMnaHTanusjaH KeliH GuoMaTepHasl KacyllafiaH ThIC

MaTpUKCIeH abpiaabl. O ¢ubpoHeKkTHH, GUOPUHOTEH,
aab6yMWH, BUTPOHEKTHH, KOJIJIareH K9He KOMIJIEMeHTTeH
Typaze!l [10]. BuonseHKaHbIH KasiblnTacyblHAa GipHelre
Kazamzap 6ap: KaUTbIMABI OeKiTy, ’kacylmafaH TbIC
MaTpPUKCTIH Ty3iayi - KaWTBIMCHI3 6eKiTy, ecy, KeTiay
koHe ¢parmeHTanusa [11]. SA  6GUOTHUKaNBIK HeMece
a6HUOTHUKAJIBIK OETKE aZiTe31H, TEMXOU KbIIIKbIJIIaphl )KoHE
copTra3aJiap KeMeriMeH 6GeKiTiJireHHeH KeHiH OHbIH Ko0eloi
MeH MHUKpPOKOJIOHUsAJIAp Ty3yl Kypeai. Os1ap MaTpHUKCTIH

IliHge TNOoJIMCAaxXapU/ATI KacyllaapasblK —aJre3snuH -
[omonosinmep N-aleTH/TJII0KO3aMUH OH/lipiciHiH
apkacelHAa ycrasabin, icaABCD omnepoH reHjepimeHn

KOZATAJbII >K9HE MHKPOOPTraHU3M/epAi kacyma ueci
¢daronuTosbiHaH xKacblpa bl XKeTiny keseHi 6aKTepHUSANBIK
9K30MOJIMNCAXapU/iTep/ileH  TypaTblH  I[VINKOKAJHKCTIH,
GesinyiMeH cunarTanazgbl. OHbIH  QYHKIHOHAI/BIFbI
KOpIIaFaH OPTa/iaH MUHepasiJjap MeH KOPEeKTiK 3aTTap/bl
asy, MeXaHHUKaJbIK O0eKiTy MeH TYpPaKTbUIbIKTI
KaMTaMachl3  eTy, HMMYHJbIK KayalTaH Kopfay
6osibil  TabbIaAbl. OJ1 COHAAN-aK TPaHCKOJIOHUSJIBIK,
KOMMYHHUKaIMsl opTackl "quorum sensing”  6oJibII
TaObLIabl. fFHU cHUTHaAAbIK MoJsekynanap MeH JIHK
aJMacybl apKbLIbl GHOIUIEHKAaHBIH 6ipered ¢eHoTumni
MeH TeHOTHUIiH aHbIKTan/ bl [12]. ®parmMenTanus npoueci
KOpPeKTIK 3aTTap MeH OTTeriHiH XeTicleyliJirinexn
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TYbIHAAUTBIH JKafJalMeH CUIaTTajlajbl, OCblLIaklIa
GeJsiceHli alMaKTarbl OaKTepusjap O60CATBLIBIN, >XaHA
6uomnieHKasapAbl »kacaibl [10, 11]. BuomnseHKaHBIH
ApXUTEKTYPAChIH 3ePTTEY Ke3iH/je MUKPOKOJIOHHUSJIAP TEK
15-20%, an 3k3omosruMep MaTpuKci 75-85% KypalThbIH
KeJieM KaTblHacblHA Hasap ayJapajbl. MaTpukcre
MoJIMCcaXapuATep, aMUJIOUThI aKybI3ap, XKacyliaZiaH ThIC
JHK, 6ap. CoHjaii-aK, OHOMJIEHKAHbIH KaJbIHJbIFbIHA
AHTUOUOTHUKTEpPTE Te3IMAiIIri JKOFaphbl  KoHe
MHPEeKUHUAHbIH KaWTalaHyblH TYAbIPAaTbIH MEPCUCTEPJIiK
»Kacymasap 6ap.

Bbuonsnenka JKaFanublHAA GakTepusiiap
MeTabo/IMKaJbIK OeJICEHATIKTIH, 6acKka JeHrehiHe ue
6osiafibl  KoHe (QEHOTUNTIK >KaFblHAH IJIAHKTOH/BIK,
aHaJIOTbIHAH e3relle 60Jiybl MYMKiH. Shengpeng Yu xoHe
6acka aBTOpJapMeH O6ipre 6uoOMJeHKaJapAbIH Ty3iayi
MeH S. Aureus opToneAUs/IbIK LITaMM/ApbIHbIH dPTYpJi
reHeTUKaJblK  Jk9He  (QeHOTUNTIK  cumaTTaMaJapbl
apacblHAaFbl  6GaiiaHbicTbl 137 H30JATTa KOPCETTI,
coHbiKTaH ST88, t377 xone ST630-MSSA-t377 mTamapsl
eTe Oepik O6uomneHkasap Tysexi, an MLST ST15, ST25,
ST398, ST5, ST59 xoeHe cna - TypJepi t 002, t2325, t437
9Jici3 6UOIIeHKaIapAbl KaJbIITaCTbIpa bl [13].

S. Aureus wmrtamMmzapbiHblH, MRSA »xoHe MSSA
ca/JbICThIpMaJibl Tajlfaybl: GaKTepusiIap/blH KeberoiHe
»kayan 6epeTiH yycF, yycG aHe yycH TpaHCKpUNTTepiHiH
3KCIIPECCHSACHI, MoJIMCcaxapu/Ti JKacyllaapanblk
aaresusHblH (PIA) MaHbI3/ibl aKybI3bIH KOATAyFa XKayanThbl
ica reHiHiH 3Kcmpeccusicbl, GMOIJIEHKAa GHOMaCCaChIHBIH,
MRSA-za xofapbl ekeHiH kepceTTi. bysn epexenepmen
aBTOpJIap, CO3bLIMAaJbl OCTEOMHUENUTTIH 3THUOJIOTHUSJIBIK
dakTopsl peTiHje xui apekeT eTeTiH MRSA-HBIH >K0OFapbl
BUPYJEHTTLIIriMeH Tycingipeai [14].

S.Aureus KypFaH GUOIIeHKaIaP/IbIH,
TYPaKTbUIBIFbIHBIH HeTi3ri ¢akTop/iapblH KapacTblpaibIK:

*0-TOKCHUH veciHiH MakpodarTapbIHbIH,
MeMGpaHachIH OY3bII OJIAPABIH 6J1iMiHe anapybl MYMKiH;

*neiikotokcunaep LukSE  HIgAB xone HIgCB,
LuKkED >xane LukAB mMakpodarrapsblH nossprusanusacbiHa
9KeJielli, OyJ1 KeHiHHEH 9JICi3 KaObIHYbLJIbIK GEeHOTHUINTIH
nazia GoJiyblHA >KOHE THICTI MMMYHJBIK Kayan manja
6oJIybIHA dKeJei;

*cTapUIOKOKKTBI ~ KOMIIJIEMEHT  WHTMOUTOPBI
(SCIN) - k/1accUKaNbIK KOMILJIEMEHT KOJIJapbIH TEHEH].

*cTapUIOKOKK XeMOTAKCHUCIH TeXeWUTiH aKybI3
(CHIPS);

*A xabbicy dakTopsl (CIfA) xoHe xacymajjaH Thic
aaresus akybisbl (Eap);

*"quorum sensing” apKpLIbl T€HOTHUITIH ©3repyi
[10].

BuomnyieHKanblK, ~ WHQEKIUIHBIH
JAUArHOCTHUKAChIHJA MAaTOTHOMOHUKAJBIK CUMIITOMAApP
60JIMakIbl, TEeK UHTOKCUKALIUA GesrinepiHiH
JKOFapblIaybl, aHaMHe3iHJie HayKacTblH GeWiMitiri,
nepcucrepJieyui HHOeKI S, AHTUOUOTUKTEPMEH
eM/JieyZliH, THIMCi3Ziri »kxaHaMa Typ/ile GUOIJIeHKaJap/bIH
TY311yiH KepceTe anazpl. NHBa3uBTi emec
YABTPAJBIObICTBIK 3€PTTEY, LIOJNY PeHTreHOTpadHsChl,
KT, MPT 6uonyieHKa MHQEKIUANAPBIH TiKeJeH aHbIKTayFa
MYMKiH/ik 6epmeiizi. KoHdokanbap! sa3eptik ckaHepsey
MUKPOCKOITUSCHI - OYJ1 GAKTEPUSJIBIK, MOMYJSIHASIAP/bIH
JVMHAMHUKaChIH K9He OJIapJbIH 63apa apeKeTTeCyiH 63iHiH,
yiI esieM/[ii opTacblHAa OeliHeseyre MYMKiH/iK 6epeTiH
JUArHOCTUKAJIbIK 3TaJIoH [15].

KJIMHUKaAJIbIK

BuornieHKamap/ibIy, JKOFapblJa aTajFaH

epeKluIeIiKTepiHiH
KapafraHja

KYPBUIBIM/IbIK-QYHKIIMOHANIBIK,
Gap/bIFbl  MJAHKTOHZABIK  dopMasapra
GaKTepUAJIBIK KacyllanapAelH >xkoFapsl 1000 ecere
JlefiH  pe3suCTeHTTLNriH  KepceTefi, AFHU  eMJey
yuIiH AHTHUOWOTUKTEPJIH  aWTap/bIKTal  »KOFaphl
KOHIIEHTPAIHSChIH KOKeT eTefi [16].

FpIbIMM  KaybIMJACTBIKTBIH,
MakaJiaJlapblHaH aJbTepPHATHUBTI
KapacTblpaubIK,. Adriana Vollaro JKoHe 0acka
aBTOPJIap/bIH, reTepoLUKALIK  KOPTHUKOCTEPOUJ,
JedsiazakopTa TYbIHABICHL - NMperHuAueH-11-ruipokcu-
16a,17 a-s3nokcu-3,20-guoH-1 (PYED-1) S.Aureus
ATCC 29213-taHn TybIH/IaFaH OUOIJIEHKa/IapFa
Kapcbl MHrubepJsieymi KacueTke He, COHbIMEH Koca
OyJl KOCBLIBIC OJIAapAbIH CHHTe3iHe KeJepri KesaTipin
KaHa KouMaiiabl. COHbIMEH KaTap TPaHCKPHUILUAIbIK
Taljayfa aHbIKTaJIFaH KBOPYMFa KaTbICThI TeHAep/iH
(agrA, RNAIII, hld, psm, sarA), 6eTki akybi3gapaaH (clfB,
fnbB), 6esinetin TokcuHAepAiy (hla, hlb, lukD) xone
KaMcynasablK nosaucaxapurepaiy (capC) skcrnpeccHsiCbIH
6acy apKblibl KaJbIITAaCKAH OHOIJIEHKAJAp bl Oy3a/bl
[17].

COHFBI ’Ka3bLIFaH
Taxipubenepai

S. Aureus 6UOoIIeHKalapblHa KaTbICTHI
Lactobacillus plantarum-HaH  6eJiiHETiH JUNOTEeNHX0ON
KbIIIKbIJIBIHbIH, (Lp.LTA)  u“HruGUTOpJBIK peJi
Typasibl MaJjiMerTep KeuatipinreH. Lp.LTA o6uonsieHka
Ty3iyiHiH Herisri Kypamjac 6eJiiri 60Jbll TabbliaTbIH
noJsiu-N-alleTUITIIOKO3aMUH CHHTe3iHe »xayanm OGepeTiH
ICA omnepoHbIHBbIH 3KcOpeccusicblH Texenii. CoHbIMeH
Karap, in vitro skcnepuMmeHTTepfe Lp.LTA, osapzbl
Ka/lbINITaCTBIPYAbIH,  epTe Ke3eHJAepiHAe FaHa eMec,
COHbIMEH KaTap JaMy Ke3eHiHiH opTypJ/i yakbIT
apaJbIKTapbIH/a 3epTTey/ie KopCeTiITeH Kelll Ke3eHAep/e
TexkelTini kepcetingi: 0, 3, 6, 12, 24 x«aHe 48 carar [18].

Ausbacher D. xxoHe 6acka aBTOpJiap MOJIEKYJIAJIBIK,
caamarel 500 Jla-HaH a3 WaFblH MHUKPOGKA KapcChbl
NenTULOMUMETUKTED 6O0JIBII TabObLJIAThIH Q,
Q-aJIMaCTBIPbUIFAH  [(-aMHUHAMUATep/iH 6aKTepULUATIK
KacueTTepi Typasabl Majaimzaenni. Bip cafar iminge
GUoMJIeHKaJapAblH HHKy6anuschl S. Aureus (ATCC 25923)
OUOIJIEHKAChIHBIH, MeMOpaHaJapbIHbIH, MeTab0JIUKaIbIK,
GesiceHiiyiri MeH OTKI3rilTiriHiH TeMeHzeyiHe 9KeJf].
By/sl  TYbIHABLIAPABIH ~ OaKTEPULUATIK KacheTTepi
OUOIJIEHKa/Ibl  GaKTepHUsIapblH MeM6paHaJapblHa
Tikeneld oacep eTyiMeH TYCiHAipineni, A3 TYpi
OUOIJIEHKaHbIH  (JIyopecueHIUsICBIHBIH, 6ip Mesringe
JKOFaJlyblHa >KOHe KOH(OKaJIbJbl Ja3epJiK CKaHepJiey
MHUKPOCKONUSICbIHJA 6GHOMACCaHblH >KOUbLIybIHA OKeJAi
[19].

Paul P. zeprreynepinze 1,4 - HadTOXMHOHHBIH
S.Aureus-Kka  Kapcbl ~ MHHHUMaJbJi  OaKTEPHUIUATIK
koHueTpanuscel 100Mkr/ma Kypazbsl. 1,4 - HadproxuHoH
OUOIJIeHKa MeTO00JIM3MiH TexeyJeH 6acka, S. Aureus
KO3FaJIbICbIH TeMeHJeTe/|. Bepinren KOCBIJIBIC
»KacyliasapZa aKTHUBTI OTTeriHiH OesiceHJi TypJiepiHiH
YKUHAKTAJIYbIH KOFApbIATy apKblIbl OGHOIIJIEHKAJAP/bIH
KYpbLTybIH Texxen i [20].

Frapwell ClJ. ’KYMBICbIH/A S.Aureus
OUOIJIeHKaJapblHA KAPChl XUHOJHWH TybIHABICHI HT61-
HbIH MHKpPOOKA Kapchl OeJsICEHATIri KapacTbIpblIFaH.
KochblbICTBIH, OUOoIJIEHKaIap MeH MJIAHKTOHIbI
JAKblIJapFa Kapchl THIMALIITE  6ipaed mopexeze
6oJsibl, OyJ 6UOIMJeHKa bl ¢(eHOTUNTEri 6GOiHOEHTIH
»Kacymasap/blH KaTbIHAChIH/AaFbl APTHIKIBLIBIKTbI
Kepceteai [21].



Traumatology and Orthopaedics of Kazakhstan, Volume 76. Number 1 (2025)

Korapblzia KepceTisireH ToxXipubesnep/iH 3epTTey
HOTHXeJslepi  OMOIVIEHKaZapAbl  TeXeyre  apHaJIFaH
3aTTapAblH GesiceHAal i37esiHyi »Kypinm »KaTKaHJbIFbIH
Go/pkayFa  MYMKiHZAIK  6epeni.  YChIHBUIFAH — 3aTTap
MOTEeHLAaJ/bl TepaneBTiK KOMITOHEHTTep 6012
anajpl, 6ipak S. Aureus OHWOIJIeHKaJapFa OaHJIaHBICTBI
MH}eKUUAJapMEeH  CbIPKATTaHYIIBUIBIKTBl  TOMEH/ETY
MaKcaTbIHJA [o3aJapAblH Kayincisgiri MeH Te3iMAiJIiriH
GaraJjiail OTBIPBIN, KJIMHUKAJbIK CbIHAKTaH/anpobanusaiaH

eTy YIIIH 9pi Kapall  KOoCbIMIIA capanTama KaXeT.
buonuienkasapra Kapcbl Kypecy oficTepiH i3geyni ouii
Jle KaJFacTbIpy KaKeT. AHTHOHOTHUKTepZeH 06acka
CO3bIMaJbl  OCTEOMHENUTTI eMJeye  KJIWHUKAJBIK
Toxipubese IKepriikTi KoJiaHyFa pyKcaT —eTijireH
Jlopisiep ot k0K, MUKpOOKa Kapchl IpenaparTap yIIiH
"nemo" peTiHJe 9peKeT eTyi MYMKiH CyHeKTiH Heri3ri
aJIMaCTBIPFBIIITAPbIH KAPAaCThIpaMbI3.

Co3blIMaJIbl OCTEOMUEJIMTTIH, eMiH/eri 3aMaHayu 6MoMaTepuaijapAbl KOJIAaHy

PeKOHCTPYKTHBTI OpTONeUSAHDIH, ©3€eKTi
GaFbITTapbIHBIH, 6ipi - 6uOTexHosOrUs. AyTocyHeKTeH
CHHTETHUKAJbIK OuomosuMepsepre JAediHri OipHewie
TYypJieHyre THiCTi 6apJIblK peBaJIMeHTTi cumaTTaMasjapra
ColiKeC  KeJIeTIH OCBhIHAAW  HUMIUIAHTTBI  TaOYAbIH,
MaHbI3/IbLJIBIFbIH ~ KOpCeTe/. Cyilek 3aTblH aF3ara
MMIJIAaHTALMSJIal, KAJIbIHA KeJITipy KoHe HbIFAUTY YIIiH
CyleK a/MacThIPFbIIBI peTiHjAe ajaM, >KaHyap, eciMJik
HeMece CHHTETHUKAJbIK reHe3/1i 6uoMarepuras 6oJa aaajbl
[22]. Byn xarmaiiga arperaT 6oJiybl Kepek KacHeTTepAi
LAPTTHI TYp/ie GUOJIOTUSIBIK, QU3UKAJIBIK, XUMHUSIJIBIK, AT
GeJiyre 6oJazbl. By kaFgana TOMTBIPYIIbI 3aTThIH, 601y
KepeK KacuheTTepiHe OGalJIAaHBICTBI, OJIapJbl XUMHUSJIBIK,
OGUOJIOTHUSAJIBIK, XKoHe QU3UKAJBIK Zen 66eJin KapacThIpyFa
60Js1a/1bl.

BuosIorUsIBIK, KpuTepuiiepre »)KaTa/pbl:

OCTEOKOHAYKTUBTI/NIK, 6M0pe30pOLUaIbIK, GUOCOUKECTIK;
U3UKaNbIK KpUTEepUHre - MeXaHUKabIK 6epiKTikTi

KaMTaMacbl3 €Ty, XUMHUAJIBIKKA - LUTOYBITTBLIBIKTbIH,
JKOKTBIFbI MEH 6UOJIOTUSIJIBIK Kayimnci3aik. OcTeonH KLU
- 6yn jguddepeHnuanussaH6aFaH ~— Me3eHXUMaJIbIK
GaFaHa JKacyllaJapblHbIH CyHeK OpbIHJApbIHJA FaHa
eMec, COHBIMEH KaTap JKTONHUAJBIK KepJjephe Je
OCTEOINPOTeHUTOPJIBIK, KacyllajJapAblH Ty3ily O6aFbIThI.
OCTeOKOHAYKIHUS - OyJl ’KaHaJaH maija GoJsiFaH
KallWJIApJIapAblH, NepUBACKY/IAPJBIK TIiHAEPAIH XoHe
OCTeOIPOTeHUTOPJIBIK, >Kacyllasap/blH CyHeK OpHBbIHJAA
KeyeKTi MMILJIAHTTBIH, YII eJileM/i KYpblIbIMbIHA €HYIiHIH,
yw esmeMmAai yAepici. AWTa KeTy Kepek, >XOFapblja
aTajfaH KacueTTepZieH 6acKa, OCTEOMHUENUTTI eMmjeyze
KOJIIaHbLJIaThIH UMIJIAHT aHTUOMOTHKTI CiHipy KabineTiHe
ve 60J1ybl KEpPEK, SIFHU JI9PiliK 3aTTap/Abl OIIAKKA KETKi3y
JKyHeci peTiHzie KpI3MeT eTyi Kepek.

M.L. Wickramasinghe-MeH ycbIHBLIFAH KiKTeyzae
OyriHri TaHAa CyHeKTIK HHXeHepHUsAa KOJIJAaHbLIATbIH
6apJiblK MaTepUuaagap kepcetiareH [23].

~—Agamgeix (ayTorpadeT, annorpadT, agamHbIH Kacylwace!s
MemBOpaHanapel, ayTonorMAnsIK Kocnanap)

Buonorvansik
i ~ Cuelp (rugpokcranatut, konnared Bio-Oss)
Woluka (rMopokcHanaTiT, KonnareH)
Keexorpadt _ Byaay (rMapoKGUanaTKHT, KonmnareH)
Yidpek (konnare)
Banklx (rugpoKcranatuT, konnareH)
[enbthuH (rMapokcKHanatir)
Mateprangap— Ko (¥yH, kepaTiH)
Uennionosa, dinasaHovaTap, backa
Scimaiktep nonucaxapuarep
OmeipTiaceiznap,~ Mifek kypTTapel xeHe spmekwinep (#iGek
#aHe Backa TanWkIFs! ), MWAWA(3PAroHUT), TEH3 WAATaHL!
= (aparoHuT)
|_Bronorvanslk MMHepaJ'I,D.I:I Tay MeIHEICTaPR!, KANEUWT, aparoHUT, BETEPHT
emec BONNACTOHWUT
Me'ran.qap JKeHe KopeITnanap: THTaH, Mardii, Mbipbill,
CTPOHLMK, KYMIG, MBIG, XpOM, TOT
~ Tabwru nonumepnep: Llennionosa, ansruHar,
XMTO3aH, Nyrnynad, Konnared, kepatidg,
—Kepamura #iBek
CHHTaTUKaneIK nonuMapnap
AUMUANBLIK
KOMMO3NTTED "~ TMonumep / kepamuka
Komnoautrep . Monumep / meTtann
Kepamwka / meTann
Mapgporeneaep [~ Monamep, kepamuea, UBpKH, KenaTuH,
- 7| wibek Tanwe/fel, KepaTHH
[ Crpomanege [ Kingik Gayel, Mains Tinaepaid,
ApouTnerti wacywanap | aMHUOTUKANLIK CYALIKTEIK, TIC Lennonolacs
TexHonoruAnap bBuoakTmeri — Cyier MopdoreHeTUKankIK akyblsgapb,
areHTTap 30MepoH KblWKsINEl, 6cy hakTopnapsl,
__ Konnarewasa, rpadpeH, Gop
HaHoTyTikwenasp
HarnoTanweikrap
Hanorpadrap— Hanonapakrap
HanokpuwsTannap
_ Hadoxacywanap

Cuv136a 1 - Wickramasinghe, M. L., 2022 yCbIHbLAFAH CylieK AAMACMbIPFLIUMAPObIH HCAHA Hcikmeayi
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Kaszipri yakpiTTa OHOMaTepuaifapiblH OGapJibIK,
HYCKAacCbl KOPCETIITEH eH TOJIbIK JKiKTey GOJIbIN KeJefi.
Typsiepaiy caH asnyaHAbUIbIFBI  6i3re OCbl  caJsiaJiaFbl
TOXKIpUGeJiK 3epTTeysep KaJFacaTbIHBIHBI >KaWbIHJA
GasHpanbl. BosaniakTa 6U0JIOTUsIBIK TiHAEPAI OHJEYAIH
»KaHa HYCKAJIapblHbIH allbLIyblHA GalaHbICThI JKIKTEy
KeTinAipinin, TOJABIKTBIPbLIYbl MyMKiH.  OcbLiaiiiua,

KJIMHHMKaZa >K9HEe SKCIIepUMEHTTep/e KOJIAaHbLIAThIH
Herisri 6uomMaTepuanapbl KapacTblpaMbl3.

BipkeseHainik, O0CTEOKOHAYKTUBTIK KacueTTep,
oCTeope30pOIUsIaHy, AHTUOHWOTIKTIH  3JIOHUpJIeHyiHe
YKeTKIJIIKTI KblJIJaM/IBIK, 2Kacal, KJWHHUKaJAa KypaMbIHAA
KalblUA 6Gap TOJTBHIPFBIITAPABI CITTI  KOJIIaHyFa
MYMKIiH/iK Gepe/i.

Kecme 1 - Tipek-Kumblin xcytiecindeei uHgpekyusaapdbl emoeyze K0A0aHbLAAMBIH KAaAbYUll cyabgamel Hezi3iHOe2i dapi-dapmekmep

[Ipenapat, Kypambl, IIbIFapbLIbIM Tanpay keseMmi, . . .
bopMack! HayKacrap AckpiHy 3epTTey epekiuenikTepi Cinteme
OsteoSet-T® .
- KaJIbIIMH CynbdaThl; 21 - 33% cepo3/ibl KAaObIHY Ba};};{};:;y Tg?]:j;[*fox' [24]
- 4% TOGpaMULUH; - 1 HayKacTa KaiiTa TasapTty Gakbina H/al HTH'G ait
- 3 MM; 4,8 MM TYHiHIIIKTED K y yaxK
- 6 HayKacTa (5,6%) inecne
Stimulan® aypyJIap/bIH acepiHeH
KAMbIHH CybGATH; CeICUC ’KaHe KeHeTTeH 6J1iM
’ 60JI/IBI; Bakpl1ay TOGbI XKOK;
0, v
: ;?fg?;;?gﬁj?gr;?&z 106 - 5 HaykacTa (5%) uHdekmus 6aKpliay yaKbITh - 20 aid. [25]
! Y P HepCUCTEHLUSIChI
- 4 Haykacra (4,2%)
6iTicneyi 60/11b1
Cerament® Bakpliay ToGbI XKOK;
- 60% Kasbuuii cysnbdpaTei+40% 20 -10 (50%) Haykacrta KahTa a3 TaHJaJbIM; [26]
UAPOKCUANATHT; TeKCepy 0Tackl 6aKpliay YaKbIThI - 20 aid
- FeHTaMHIUH - G, BAHKOMMIUH - V
- Bakbliay TOGbI XKOK,
- 58(62,3%) HaykacTa raHa Rg: 6 aiiian
PerOssal® _Qqgo KeliH 42 HayKacTa HYKCaHHBbIH, MyJ/ie
- 48.5% xanbuui cynbdaTbi+51,5% g'ié;{lﬁy};i?;ﬁfﬁaﬁf’;K TOJIMaybl; 16 HayKacTa »apThbl1ai
TU/JIPOKCHANIATUT HAHOKPUCTAIJaphl; 93 yaxl l;Ha)K - K TOJIybl. 12 alijiaH KeliH: MyJi/ie ToJIMaybl [27]
- 86,0% HayKacTa BAHKOMHUIIMH Ap Ady - 12 xxarpaii(20,7%); »kapThlaai ToJybl
- 6 MM Ty#HipurikTep - 24 xarpaain(41,4%); TONBIK TOJYBI -
22(37,9%)
1-wi  KecTrefe  YCbIHbLIFaH cydek TiHiHIH TuiMZipek ToaTeIpAbl (6akbLiay  ToObIHBIH,  60,0%

QJIMACTBIPFBIITBIH KOMMEPIUSJIBIK HYCKaJapbl GapJIbIK,
KJMHUKAJIBIK 3€epTTeyJep Ke3eHiHeH OTKeH, aJjaija,
oJIapAbIH, KOJIAaHbLIYbI YIIiH KaH/aFbl Ca AeHreliH koHe
TUIePKaTbIUMHUSMEH XKYPETiH KaTap aypy/JapAbl ecKkepy
KakeT. COHABIKTAH 6ip omepauusfa KOJAAHbLIATbIH
40 wm™u-re peMiHri rpaHysara colikec uIeKkTey 6ap
(uHTpaMeyIAPJBIK KosgaHyAa 80 mu) [28].

Padrdo T. (2021) xoHe T.6. aBTOpJIapMeH bipre
HAHOTU/POKCUANATUTKeE XoHEe OYKAHbIH axXWJLI CiHipiHiH
KOJLJIareH epiTiH/iciHe MaJIblHFaH NOJIMypeTaH/1bl KeyeKKe
Herisze/sreH renapuHzenred 6GUOKOMIO3UTTI a3ipsefi.
1050°C TeMmmepaTypaja 2KacajfaH Oysa TyHipuikrep
830°C Temneparypara KapafraH/a TypaKThl MeXaHHUKaJ/bIK
6epikTirin kepceTTi. Kpicy 6aracbl kepHey - fepopmanus
KUCBIKTapbl OOWbIHIIA aHbIKTa/AJbl >koHe nanoHA_
830 ywin - 0,06£0,04 MIla xkypagp;; nanoHa_1050
yuwiH - 0,21+0,06 MlIla. MRSA ecyiHiH TexesnyiMeH
BAaHKOMHULMHHIH V33K yakKbIT WWbIFapbLiybl (19 KyH),
OUOIJIeHKaHbIH Naija O60JybIHBIH alJAblH ajly >KoHe
LUTOYBITTBUIBIKTBIH 60/IMaybl GepijireH 6MOKOMNO3UTTI
aHTUOUOTHUKTI OCTEOMHUEJUTTIK omakKKa  JKeTKi3y
KyHeci peTiHfe Tangayra 6oJiajibl Jen 6o/pkayFa Heris
6epeai [29]. Ocel FanbiMaap To6bIHbIH, 2023 KbLIbl KOU
yAricinzeri kediHri sKCliepUMEHTTIK 3epTTeysepi GYpbiH
KOJ1 KeTKisinren in vitro [30] HoTHKesnepAi pacTajpbl.
K/nMHUKaNBIK CbIHAKTaH 6Ty YLIiH GHOKOMIO3UTTIH,
KOCBIMILIA CbIHAKTapbl KaXeT.

Kosinpap [31] MeH THIILIKAHAAP [32]
3KCIIepUMEHTIHAe Me3eHXUMaJlblK CTpPOMaJb/ibl
»acyllajapAbl  KOJJaHy OCTeob6JsacToreHesfii  »koHe
aHruoreHe3ji kyuenTeTiHiH kepceTTi. COHBIKTaH eM/Jey
asgKTaJFaHHAaH KeHiH 3epTTeyAiH Heri3ri TOOGBIHJA
»KaHa/laH naiija 6osiFaH  cydek TpabeKyJiajapbl
aHbIKTaAAbl. OJslap OKeTiATeH »koHe akay aHMaFblH

Kapcel 100%). Bya »xyMmbicTap 6aFaHa Kacyllajapbl
pereHepaTUBTI opToneAusAjarbl 06ajsaMa MJIACTHUKAJIbBIK,
6uoMaTepuasfap/bly 6ipiHe alHaaybl MyMKiH eKeHiH
kepceteai. Anaiina, omebuetrTepAe MRSA-Ffa KaTbICThI
TUIMJIIIK ~ JlepeKTepi KepceTiJiMereH. OpeKeT eTy
MexXaHU3M/IepiH HaKTbLIAy YIUIH KOCBIMIIA 3epTTey/ep
J)K9He oJIapAblH Kayincisfirin Tekcepy yiiH 6ipkaTap
ChIHAKTap KaxeT, OyJ 6oJlallakTa CTaHAApTTaFaH
JKacyllasblK TepalnusHbl )KacayFa MYMKiH/Jik 6epefi.

Xu30TaH - yJayJapAblH XUTUHIHIH Jealu/bleHy
HOTWXKECIHZle  a/IbIHATBIH, KaTHUOHJbl  MOJIMCAXapuJ,.
BipkaTtap KJMHUKafa JeHiHri 3epTTeysep/ie YbITTBLIBIK,
ouoyinecimainik, OGUOBIABIPAFBIILUTHIK, COHJal-aK,
AHTUOUOTHUKTIH 5 anTara JeliH y3apThLIFaH LIbIFAPbLIYbI
ponengenai. CoHABIKTaH Oy 6HIMJAI OCTEOMHENUTTI
eMJleyle aHTUOUOTUKTepAi Xepriskrti »xeTkizy »xy#eci
peTiHze KosamaHyFa 6Gosaagbl [33-36]. Ilonumepai opan
9pi KJIMHUKaJbIK CbIHAaKTaH OTKi3y KoHe OaKpliay
TONTapbIMeH 3epTTeYJIep XKYPrizy KaXKeT.

bipkatap aBTOpJlap OCTEOMHEJHUTTIK KYbICTbI
TOJTBIPY VIIIH NeppopaHTThl OYJIIIBIKET KeCKiHJepiH
KoJIJaHy Typasibl xabapnaigpl. /JlereHMeH, asKlia
KecKiHZepiH JalblHAAy, WafFblH ipikTey[iH 60Jybl, cay
OYJ/IIIBIKETTIiH 3aKbIM/IaHYBI, ca/bICThIpY-6aKbLIay
TONTApbIHbIH 60/Maybl, 6aKbLIayAbIH LIEKTey/ai Mep3iMi
- 6yn dakTopsap 6Gepisren 6GuoMaTepUa bl TOJBIK,

OarajayFa MYMKiHZAiK 6epMeiJii »koHe OHbI KeHiHeH
KOJIlaHyFa YChIHbLIMal bl [37-40].
Keitinri ke3zge Hanouesumono3a (HI) esiniy

epeKlle KacheTTepiHe OalJIaHBICTBI €H NepCHeKTUBTI
"xacbL1" MaTepuaagapAbly 6ipiHe aiiHanAbl. Bys noaumep
IIBIFY TeriHe Kapal yu Typre 6eJiiHe/i: HAHOKPUCTA/bI,
HaHOOUOPW/LIAPJIBI KoHe OakTepusiblk [41].  HIL
6uoyiieciMaiiiri KacymanapAblH eHyi MeH KebOeroiH
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KaMTaMacbl3 eTeTiH Yl eJieMAi HaHOQUOPHUJLIAJBIK
JKeJITIK KypbLIbIMFa 6aistaneicTel. De Loid G.M. 6ipieckeH
aBTOp TOKCHUKOJIOTHUAJBIK Tasljay »KYprisy KesiHze
6akpiay To6bl MeH HIl cycneH3usicbiMeH eMjiesireH
ereyKyMpbIKTap apachblHJa capbiCy MapKepJepiHfe,
reMaToJIOTHsAAA YKoHE ructoMmopdomeTpusaa
alTapsabIKTall e3repictep 6osMaraHbIH KepceTTi [42].

CoHpali-ak, GipkKaTap aBTOpJIap HAHOLEJUIKJI03aHbI
GakTepusiFa Kapcbl IpemnapaTTapAbl KeTkKizy KyHeci
petiHne artan erTexni. OUWTKeHi Oyl OHBIH GeTiHiH

VJKEH ayZaHbl MeH >KaKChl MexXaHUKaJbIK OepikTirie,
KaTThLIbIFbIHA 6aiianbicThl [43]. ConbiMeH, V. Bundjaja
J)K9He 6acKa aBTOpJAp 63 KYMBICBIHAAQ HAaHOKPHUCTA/AbI
HaHOIEJIIIOJIO3aHbIH, K9HEe OHbIH MoAuUKalUsIaHFaH
TYpPiH TeTpanUK/INHTe KATbICThI a/|COPOIUANBIK KabineTiH
kepcerTti: 13,97-18,11 wr/r (60°C TemnepaTtypasa),
COHbIMEH KaTap GOHONoJIMMepJleH aHTHOMOTHKTIH,
KUHETUKAJIBIK, OOJIIHIN IIBIFybIH NaWJasbl THIMALIIriH
6arasnazabl - pH 3-Te 18,28% »xoHe pH 7-me 55,49% [44].
BipkaTap 3epTTeysiep KJIWHUKara JeHiHri anpob6anusza,
api kapad Ja KaHyapJapfa in vivo [9pi-A9pMeKTiH
HIBIFAPBUTYBIH 3€PTTEY KaKeT [45].

LleMeHT - JerpajanusaaH6alTbIH HMIIAaHTTAp
apacblHAaFbl aATbIH cTaHAapT. OHbBI MOHIIAK HeMece
map TYPiHZAEe KOJAAHbBIN, KEHICTIKTI TOJTbIPY apKblJibl
el KeHicTik kesieMi a3asfibl. AHTUOGUOTUKTI TaHJAy (KeT
J)Kacay YIIiH cyJja epuUTiH X9He TepMOCTabubJi 6oJy
KepeK - 3K30TepMHUSJIBIK TO0JHMMepJiey peaKLHUsaCbIHA
6alJIaHbICThI), AHTUOUOTHUKTEPTE TO3IMAIMIKTIH
J)KOFapbLIaybl (aHTUOMOTUKTEP/IH KOMIIiJliri PMMA-
JlaH 6ocaTblIFAaHHAH KeHWiH, KaJFaHJapbl MyTalUsFa
TO3iMAIMIKTI TYAbIPATbIH CYOGUHTUOUTOPJIBIK
KOHLIeHTpaLusFa aKesefi nen ecenreJseni),
OCTEOMHTEerpanus YuliH OHOJIOTHUSJIBIK KAaCUETTEPAIH

GoJsiMaybl, 06ipa3 yaKbITTaH KeWiH oJiap/ibl 3KOK YIIiH
KOChIMIIIA apaJjiacy - OGepinreH MaTepuasfpl KOJJAHY
Ke3iHJle eCKepy KaKeT KpPUTepHuiyiep 60JIbIN TaObLIabl
[46].

Ocblnaiilia, YCbIHBIFAH HMILUIAHTTApAbIH, alyaH
TYpJIiJIiriHe KapaMacTaH, oJ1ap/bl KIMHUKA/aK0JIJaHY/IblH,
6ipkaTap wekTeysepi 6ap. Osap CbIHAKTapAblH GapJIbIK
Ke3eH/lepiHeH eTNereH/iKTeH, 3KCIepPUMEHTTIK Ke3eH/Je
yJIrijiepZiiH, a3 MeJillepi MeH CaJibICThIPY TONTapbIHbIH,
OoJiIMayblHaH 6OJIATBIH IIEKTey/Jep OOJINbl TaObLIAJBbIL.
OnebueTTe aytorpadThl KOJIJAHY 3€pPTTEy asCbIHAA
cunatTajiMaraH. HaykacTblH KaTap »KypeTiH aypy/aphbl,
CBIHY KayIi, JOHOPJIBIK y4acKeHiH HHPEeKIMACh], KOCbIMIIIa
KaH >KOFa/ITy, TiHJAEep/iH J)KapakaTTaHybl, olepanus
YaKbITBIHbIH, y3apybl, OCTEOMHUEJUTHUKAJbIK KeMICTiKTi
TOJITBIPY YUIIH YJIKEH K6JIeM/li ajJlyblHbIH MYMKIH eMecTiri
- ayTorpadTap/bl KOoJAaHYAbIH TOKTATYyIIbl paKTOpJIapbl
60J1bII TaObLIa/bI.

AnnoTpaHCIIaHTTapAbI
6uoMaTepualfibl OHJey MeH
TypaTblH MYKHUAT  JalbIHABIK,
ajicTepre aHTUOUOTUKTED, SKYFBILL 3aTTap,
MepoKCUATEDP, KbILKbLIAAD, CHOUPTTEP epiTiHAinepiH
KOJIJaHy >KaTafAbl. TepMUSIIBIK 6HJeEY, KbICbIM, BaKyyM,
aKyCTUKaJbIK 3Heprust (yIbTpaAblObICTHIK BaHHA) >KoHe
LneHTpudyranay GU3MKabIK djicTepre »kaTaApl. Anaiija,
TiHAIK GaHKTep apacblHAa Cyilek TpaHCIJIaHTaLUsAChIH
JalbIHay/blH OHTAWJbI dJliciHe KaThICThI Kejicneyuriaik
6ap. OuTKeHi apTypsi  yibIMAap GU3MKANBIK  KOHE
XUMUSIBIK ~ 9ficTepAiH  KOMOMHALUSACBIH  KaMTUTbIH
KOMMepLHUsJaHFaH MpoleAypanapAbl Kanaiabpl. Ocbl
aicTepAiH 6ap iblFbl rpadUKTep/iH OCTEOUHTErpalUsChbIH
oJlaH api HalapsaTabl.

KOJIJaHAp  asiibIHJa
3apapchi3JjaH/bIpy/laH
KaKeT. XUMHSJIBIK,

KaparaHabl MeJUMIIMHA YHHBEPCUTETIHIH, XUPYPrusIblK, aypy/ap KadeapacbiHbIH,
TPaBMaTOJIOTHSJIBIK-OPTONE JUAJIBIK 66JIiMILIECiHiH FBLIBIMU i3 eHicTepi

CoHFbl OH XbUIABIKTapAa KapaFaHjbl MeAMIMHA
YHUBEPCHUTETIHIH TPaBMaTOJIOTUAJIBIK-OPTONEeUSBIK,
OeJsriMIIeCiHIH, XUPYPrUs/IbIK aypysnap KadeJpacbIHbIH,
FbUIBIMU KbI3MeTiHiH Herisri 6arbiTbl MapOypr cyilek
TiHIH  fJaliblHAay  oKyHeciH  3epTTeyre, COHJaM-ak
CO3bLIMaJbl OCTEOMHENUTTI eMmjeyre OaFbITTajfaH.
3eprreynep mnpodeccop XK. MakakaHOB aThIH/AFBI
Kellcala/lbl aypyXaHaHbIH KOMOYCTHOJIOTHSA XoHe ipiHAl
TpaBMaToJIOTUA GesiMlleciH/e, XUPYPrUSIBIK aypyJap

MaTOJIOTUAJBIK-aHATOMHUAJIBIK 3€PTXaHAaCbIHAA )KYpI‘iSiJ'I,E[i.

KaparaH/ b1 MeJUuIMHA YHHUBEPCUTETIHIH
TPaBMaTOJIOTHUSJIBIK-OPTOIEJUSIIBIK, Gedingeri
XUPYPTUAJIBIK —aypysnap KadeapacblHJJa OpbIHJAJFaH

JHCCepTalUs/IapblH KApacTbIPCAK: 3€pPTTey TaKbIPbIObI
YKaH-KaKThl TapKaTbIFAaH JXoHe  FbUIBIMH OaFbITKA
TOJIBIK, COHKeC KeJie[i, COHbIMEH KarTap >XYMbICTap/bIH,
cabakKTacThIFbl 6alKanaael. Kasipri yakpITTa 3 JOKTOPJIBIK,
JAuccepTanus 60HbIHIIA OesICeH Il XKYMBIC Kyprisinyge [48-

J)K9He  MUKpoOOGHoJioTusi, BUBapus KadejpasapblH/a, 52]
K,apai—"qubI MeJUIIMHaA yHI/lBepCI/ITeTi KJIMHUKaCBbIHbIH,
Kecme 2 - Adamdap meH scaHyapaapda colHaAFaH 6uomamepuandapobly KbiCKaua cunammamanapul
5 Pecnon- q .
Kareropus Marepuan JedexrT Typi JeHTICaHbI Hatwmxenepi Cinteme
1-wi Tor - PerOssal® OTazaH KeHiHri )kapasibl MHYEKLHUAHbIH,
0f - 0f - i
1. CUHTeTHKaJBbIK, (HaHOKPUCTAJIbIK, 80% TyTikuwei Te;}éﬁggfgﬁ fzgnzzklcg}llbﬁnﬂg?;:ma
KOMIIOHEHT TUJPOKCHANATHUT + cyilexTe fepekT | 74 mauueHT 2 ronta 1.5 et’:e KaWTa/IaHy bl TOMEH/IereH; [47]
2. llement Cyan)aqim l(\:/IaI\)/[; Z-wii Ton 6ap 1 TonTa eKiHIIi TOMNINEH ca/bICThIpFaH/a
rocnuTagusalus Mmep3imi azairas
i 1-wri TonTa co3buUIMabl KabbIHy 30
Annorpadr: CaH cy#eri, % TTODHH R aﬂa;]}:)};o;%a;bz Can cviterini KYHTIe caKTaJIFaH; 2-11i TONTa CYHeKTiH
Mapr6éyprrik cyiiek 6aHKi xyieci AHTOHOTHUK: 3 TI;H ro- eg)eKTi H 72 KosiH KaJllibIHA KeJlyi MeH GuoTpaHcdopManu- [48]
6OUBIHINIA JalbIHAATFaH TTBIKTDI ’bl]lMaFaH A SICBIHBIH, XKblIJaMaybl 6alKaiFaH; 3-1i
KIBIp TonTa edpdexT 60 KyHre caKTasraH
1. CHHTEeTHKAaJIbIK, . .
a6bIHYy 2-11i TonTa 3-11i TONNEH
KOMIIO3HT; l2.'Annorpa<bT: 1 Tom - PerOssal® C:fllblCTb?pFaHﬂa 2 ece TeMeHjereH;
CaH cyHeriHiR ypulbIFbl, +a6.; 2o - 6YTiH Lo 3-1i TONTA 2-11i TOMIEH CaJbICTabIpFaH-
Mapr6yprrik cyitex cyHexTik asnorpapT CaH cylerinin 54 Kosin J1a Gesceni ocTeopenaparua (9 ece [49]
6aHKi >ky#eci 60ibIHIIA +ab.; 3 rp. - Tecinrexn edexTi 1a DEJICEHA ¢ peraparmi (
o Y 105 5 TP A 6ipiHLui TOysiKTE, 2 ece 42 TaysiKTe);
AaiibiifanFat; 3. Anorpadr: CYMEKTIK aiénorpad)'r 3-111i TOMTA 2-111i TOMMEH CalbICTHIPFaH-
CaH CYHeriHiH YpUIbIFbI, TYI +a . —
HYCKA GOMBIHINA JAHBIHAANFAH Jia cyiex Ty3inyi 1,2 ece 6acbIMbIpak,
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MapO6ypr cyiiek GaHKiHiH *Ky#ieci apTporacTuka
Ke3iHJle Tipi JOHOpJAH caH CyHeriHiH OacbklH any
apKbl/Ibl, CYWEK a/IJIOTPAHCIJIAaHTAHTbIH, JlallblHAAyMeH
cunaTtTasna/bl. MexaHUKalbIK 6HJIeYAEH, }KyMcakK, TiHAep/i,
nmeMmipniek TeH —6aisaMJiapAbl bl TacTaFaHHaH
KeHiH, 6ip peTTiKk cTepunbAl KoHTelHepzeri amnorpadrt
82,5°C TeMmmepaTypaZia TEpPMUSJIBIK OHJleyTe apHa/IFaH
Lobator ammapaTbiHa OpHaJAcThIpbLIAABL. Bys mporecc
94 wmuHYTKa co3bLiajbl. OHbIH GapbicbiHAa AWTB-HBI
3aJIAJICBI3JIAH/IBIPY *KOHE OGapJiblK Oenrisi 6akTepusiap
MeH BHUpyCTapJaH [Je3uHObeKuusiay Kypeai. An
QJUIOTeH/IiK CyHeK TiHiHIH KaHa [JadblHJAJIFAaH CyHeK
peTiHle OUOJIOTHUSJIBIK KAcCHEeTTepi TOJIbIK CaKTaJaJbl
[47]. XuMUSIBbIK 3apapchi3JaHAbIpy 60JiCA PEIUIHEHTTIH,
0CTe00J/IaCTTapbIHbIH, 6MipIleHiriHe Tepic acep eTezi.
AjaMzap MeH jKaHyapJiapia OCTEOMHEJIUTTI eMmaeyze
KOJIIAaHBLJIATBIH ~ KeH6ip CyHeK  aJIMacCTbIPFBIIITAP/bI
KOJIJJaHy Ke3iH/ie )KYPri3iIireH 3epTTey/IepiiH HOTHXelepiH
KapacTblpaMbI3. ATa KeTy Kepek, djicTeMejle ap/JanibiM
CaJbICTBIPY  TOOBI  GosiFaH: PMMA  KoJijaHbUIFaH
TOMNINEH CaJbICThIPFAaHJA HITWKesNep Oip, KYHBIHBIH
KbIMOATTBLIBIFBI OHBI KOJIJaH6aY/ABIH 6ip GaKkTOpbI GOJIBII
TabblL1abl. COHbIMEH KaTap Kasipri yakbITTa Npenapar
OH/IIpiCTeH UIbIFapbIIa/ibl.

NeZ2-mii  KecTejleH

Kepin  OThIpFaHBIMbI3/IAH,

PerOssal® PMMA KoJiJaHbIIFaH TOIIEH CaJbICThIpFaHAA
JKaKChl KJIWHUKAJIBIK HOTHXKeJep KepceTTi. AJsanja
npenapaTt KbIMOATTBUIBIFbI OHbI KOJIZAHY/IbIH, TeXeTilli
GoJibIl TAGBbLIA/JbI, COHBIMEH KaTap Kasipri yakeITTa
NpenapaTThl KOJIIaHyAaH aJIbIl TaCTa/ibl.

JKCIIepUMEHTTIK ToNTapjAa CyHek asiorpadpbiH
KOJIIaHy Ke3iHJe OHBbIH OHWOJIOTHUSJIBIK KacueTTepi
3epTTeJi, OJIapAblH JUHAMHUKACcbl PEHTIEeH/JIK 3epTTey
MeH rucronaromopdosiorusga 6GarasaHAbl. AJIbIHFaH
MoJIIMETTEDP  KXKeTTi  OHocamaFa  TOJIBIK  COMKec
KeJiai: OCTEOKOHJYKTHUBTIIK, OCTEOMH/AYKTUBTIJIK,
6uope3opouus, ouoyhieciMainik, KYLIeHTiireH
ocreopenapanusi. COHbIMEH KaTap, 3epTTeyJiep >KOFaphl
THiMAl in vitro cyHBIKTBIK XpoMaTorpaduscbl apKbLIbl
AHTUOUOTHUKTIH KOHLIEHTPAIUsChl MEH 60CaTy YaKbIThIH
AHBIKTabl. WHKy6anuss  apKbLIbl AHTUOUOTHUKIIEH
HMMIIperHalusilaHFaH cydek TpaHcmaHTaTbl PerOssal®
TyHipiwikTepiMeH canbicTeIpFaHga 9% y3arblpak 6ocaty
yakbITbIH KepceTTi (P<0,05) [50].

Temenperi KecTere caliKec
MeH KacueTTepAiH aybIpJblFblHa OGalIaHbICTBI
aKay/JapblHbIH, ~ HeTi3ri  TOJTBIPFbILITAPBIHBIH,
GeJiriuliHe 9Kesy 9peKeTi 60JIbI TabblIa/lbl.

cunarramasap
cyliek
OpTaK,

Kecme 3 - Cyliek kemicmiziHiy Hezi32i moaMbIpFbIUMApPbIHbIH CAAbICMbIPMA/IbI CUNAMMAMAAAPbI

Kacueti Cyiiek ayutorpadp Tl LleMeHTTi KeTbl «PerOssal» By/IbIKeTTiK KUBIH/bI

Brope3op6uusIbIK 1 0 1 1
OCTEOKOHYKTHUBTIK 1 0 1 0
OCTEeOUH/IYKTUBTIK 1 0 1 0
BuocaiikecTinik 1 0 0,5 0
MexaHUKabIK 6epiKTiK 1 1 0 0

KoszaHyarbl KapanaibIM/bIIBIK, 1 0,5 0,5 0,5

IKOHOMUKAJIBIK KOJDKETIMAITIK 1 1 0 0,5
Kayincizgix 1 0,5 1 1
AHTUGUOTHK IIBIFAPY Y3aKThIJIBIFbI 1 1 0,5 0
KopBIThIHABI 9 4 5,5 3

Ne3-mi  KecTeljeH Kepinm  OTbIpFaHbIMbI3fal, 3eprTTeyiepfid 30-7ZaH acTaM napaMeTpJiepiH Tipkeyre,

uudpablK, 6aranay »KoHe

KeJsiecigen 6estiHai:

ynaijiapMeH Kyprisingi

- 1 6an - i3geneTiH KacueT 3epTTey GapbICBIHAA
Ta6GbLI/bI XKOHE pacTasl/ibl XKoHe MaJIiM/Ie/IreH YCTaHbIM/IbI
TOJIBIK KaHaFaTTaHAbIPaZbl;

- 0,5 6ass - 3epTTey GapbIChIH/A i3/]eJITeH KACHET
TaGBLI/bI )KOHE pacTas/bl, 6ipaK MaJIiM/IeJITeH O3UIHUSTHbI
TOJIbIK KaHaFaTTaHblpMai/bl;

- 0 yma# - KaXKeTTi KaCHeTi XOK,

3epTTeyAi KOpbIThIH/AbLIAY Ke3iHe MapOypr kyleci
GoUbIHIIA AalblHAANFaH CydeK rpadTbIHbIH LeMeHTIeH
cajbICThipFaHAa 5 6Gasira; PerOssal®-ra kaTbicThl 3,5
6aJlsIFa JKoHe OYJIIIBIKET KeCKiHIMEH casbICThIpYy KesiHze
6 6aJsira alKbIH apThIKLUIBLIBIFBI 6ap eKeHi 6esrii 60161

Ocmnaﬁma, FbLJIBIMU KbI3METKepJIep:

1. 2 LOKTOpJIBIK XoHe 5 MarucTpJIiK JuccepTanus
KopFaszbl [48-52].

2. KJ'II/IHPIKaJ'IbIK,, 3€pPTXaHAJIbIK »KoH€ aCIaIlTbIK
KOpBITbIHABI

OcTeoMUeNUuTTI emjey Kasipri 3aMaH¥Fbl
TPaBMaTOJIOTUSHBIH KypJeJsi MiHAeTi GoJibll TaGbLIa/bI.
XUpPyprusiyiblK }KoHe OPTONEeJUsIbIK UMIIAHTALUSJIAP/bIH

10

emMzey MeKeMeciHze CO3bLJIMAJIbI OCTEOMUENUT
KO3/IbIPFBILITAPBIHBIH, ~ MHUKPOOTBHIK ~ CIHEKTPi  MeH
aHTUOUOTUKKe Te3iMJiniriHiH e3repyiH 6akpliayFa
)KkoHe 6ospkayFa MYMKiHAIK  6epeTrin  "Co3bliMasibl
OCTEOMMEJIMTIIEH ayblPaThIH HAyKaCTap/bl eM/IeyTe TipKey
»K9He GaFasiay TacCiJi" aBTOMaTTaH/bIPbUIFAH aKNapaTThIK
KyHeci a3ipsieni [48].

3. Map6ypr cyiiek 6aHKiHiH >XyHeci 60HbIHIIA TYyI
e3re dAic 6GOWbIHIIA AaHTUOUOTHKTEPMEH JalbIHJAJIFaH
aytorpadThl UMIperHanusay afici xacangsl [49, 51].

4. "Cy#iek ayssorpadblH Tecyre apHaIFaH KypPbLIFbI"
HaTEeHTI aJIbIH/AbI.

5. Web of Science, Scopus
nHgekcrenared 10 Makasia »kapusiiaH/ibl.

KYpHa/IJapblHJAA

6. Kannbl caHbl 7 aBTOPJIBIK KyaJliK aJbIH/BbI.

7. HoTmxkenep apTypJii JeHreijeri, oHblH iwiHzge
XaJbIKapaJblK JeHreieri 15-TeH actaM KoHdepeHLUsAIap
MeH CUMIIO3uyMJap/a 6assHaanabl.

KebewiHe 6alaHbICThI )KaKbIH apajia 6yJ1 HO30J0TUSIHbIH,
0J/laH api ecyi KyTinyze.
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Cyliek akay/napblH KaJlIbIHa KeJTipy YIIiH

TOJTBIPFBILUTBI" Taby JkoHe GUONJIEHKAHBIH
naija OOJIybIMEH KYpecy CO3bUIMasbl KapaKaTTaH
KeHiHri OCTEOMHUEJIUT TepanuAaCbIHbIH Herisri
GaFrbpITTapbl GOJIBIN TabbLIaAbl. XapTbl FacbIpFa KYbIK
yaKbIT OYpbIH "OHOIMJIEHKaJapAblH" allblK KYObLIBICHI
OyriHri KyHre JeuiH 3epTTesin KeJseni JKoHe aJIJarbl
yaKbpITTapAa Jila 6acklM OaFbIT 6o0Jajbl. bys moctynat
Kypzesi MUKpPOAPXUTEKTYpPaMeH, MONYJISAIUSHBIH
reTeporeH/iiyiriMer, earepmesni MopdodyHKIHOHAN/BIK,
KacueTTepiMeH TyciHaipineni. Conmai-ak, 6y pakTopsaap
OGUOTIJIEHKA/IAP/Ibl 3BOJIIOLAAJBIK Gipstik peTiHpe
3epTTeyre MYMKIiHZAIK 6epin, OJaH >XaHa "MHKPOOTHIK,
epKeHHeTTep" man1a 60J1a/1bl IeTeH TYKbIPbIMFa CEHIM/TiJTIK

"MiHci3

Cyliek GHOKOMIIO3UTTEPIH >Kacay MeJIUIIMHAHBIH
KapKbIH/Ibl JIaMbIll KeJie JKaTKaH cajaJapblHbIH 6ipi
60JIbIN TabbLIAZAbL. BapJbIK CyiieK aJiMacTbIPFbIIITAPbIHBIH,
YCBIHBLIFAH JKiKTeMeciH Tanzjay "MiHCi3" TOJTBIPFBIIITHI
KapKbIH/IbI i3]Iy JKasIFacy/ia ereH KOPbIThIH/bI Kacalabl.
Anaiipa, Herisri 6uoOMaTepuaZApAbIH, CUIIATTaMaJbIK-
CaJILICTBIPMaJIbl CUITATTAaMachl €H OHTAMJIbI 3T MKePriTiKTi
cyiiek 6oJibln Kajia 6epeTiH/iriH KepceTTi.

Mapb6ypr cyiiek 6aHKiHiH Kydeci 6oHbIHIIA
JadbIHAQIFaH CydeK asiorpadblH ChIHAKTAH OTKI3y/iH,
3KCIIEPUMEHTTIK Ke3eHi )KaH-KaKThl 3epTTeJilN, asgKTal/ibl.
FpIbIMM  )KYMBICTApABIH, HOTHXKesepi KepceTKeHJeH,
Oys1 6roMaTepuas GapJiblK KaXKETTi KacHeTTepre TOJIbIK
coMikec Kesezi. BuogerpaganusiaHaTblH UMILJIAHTTAPAbIH,

6epe/ii. ©3re soKaNu3aMsIapAaFbljai 6acka opTajapMeH
GamJIaHbIC 60JI1Ca )KOHE aHECTE3USIChI3 CAHUTAPJIBIK, Ta3apTy
JKOHE OpTYpJii emJiey TNpoleaypasapbl MYMKiH 060JIca,
OHJIa CYyHeK TiHiHJe JJaMybl »KabblK KeHICTiKTe aypy/bIH
aFbIMbIH €J19yip KyllelTe/i koHe KaWTaJslaHyJapFa bIKIasl
eteni. buonsieHkasapzabl Oy3aTbIH ’KoHe MHKpPOOKa
Kapchl TIpenapaTTapAblH OaKTepUSJIBIK JKacyllajapFa
KOJI JKeTKi3yiH JXKeHiNZieTeTiH 3aTTapAbl i37iey OesceHIl

JlepeKTepiH eHJipyre »koHe oJsapAbl KasaKcTaHHBIH
CTalMOHapJlapbIMeH KaMTaMacbl3 eTyre MYMKIiHAiK
OepeTiH ofiaH opi KJIMHUKAJIBIK 3epTTeyJIep KAXKET.

ABTOp/1apABIH, KOCKaH yJjeci. KoHnenrtyanusauus
- PM.I', TB.E,; xkazy - PM.I; xxa3y »«oHe pepakuyusnay - PM.T,
TB.E., A.C.b.; maTepuanzgap kuHay koHe capajay - PM.[,,
J.EH, KAA.

BapsiblK aBTOpJslap OCbl MakKaJlaHblH MOTIiHIHIH,

XKyprisinyze.
COHFbI HYCKACbIMEH TaHBICHII, MaKYJIAa bl
BakTepusiFa Kapchl JK9HE aJre3usifFa  Kapchl i oK s MAKyaA
KacueTTepi 6ap MaTepuasJap MeH  KypbLIFbLIAp Myajsenep KaKThIFBICHI ‘kapusiaHGaraH. Byn

MaTepuas GYpbIH KapusaaHOaFraH, 6acka 6acblibIMJapaa

a3ipsienyze. bys Tek opToneussbIK TPaBMaTOJOTTapAbl
»Kapusilay YIIiH JkoHe 6acKa OacrasiapfblH, KapayblHAa

FaHa eMeC, COHbIMEH KaTap KJIMHUKAJbIK MI/IKp06I/IOJIOI‘Tap

MeH ¢apMakoJiortapibl AUAarHOCTHKalay MeH emjeyre €MecC.

KaTbICAThIH MYJIbTHU/YCLHUIIMHAPJIBIK, TACIJ CO3BLIMAJIBI Kapxbuianasipy. JKyMbiC  KapKblLJIAHZABIPYCbI3
OCTEOMMENIUTIIEH ayblpaTblH HAyKacTapAbl eMJeYAiH  Kyprisiaji.

COTTi/iriH  KaMTamacels eTeAl. MyHjal  yiHuecTik

TaJIKbIJIAHATBIH HO30JIOTHSIChI 6ap HayKacTapAbl 6ackapy
TaKTUKACbIH/]A JKaHa CTpaTerusiiapAbl 93ipJseyre xaraai
»Kacauibl.
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Pesrome

Bonpoc sevenus u 3anosHeHus KOCMHbIX Oepekmoe 516/151emcsi aKkmyaabHbiM no cell deHb. Ocmeomuenaum - UHEPEKYUOHHOe
socnasieHue 8cex 3/eMeHmo8 Kocmu, 3ampazusarujee KOCMHuIl Mo32, 2ybuamoe U KOMNaKkmHoe sewjecmeo, Haokocmuuyy. JluazHocmuka
U J1IeveHue XpoHU4ecko20 0CmeomMueauma 6/51emcst akmya/sHoll sadayeti mpasmamoio2uu u opmoneduu. JlaHHbill nocmyaam o6yca081eH
8bICOKUM NPOYEHMOM 0CA0HCHEHUL, 601bWUMU IKOHOMUYECKUMU 3ampamamu npu e4eHuu nayueHmos, 01ume1bHOCMbo mepanuu.

Iouck u 0630p Aumepamypul hpogedeH 8 gespase 2024 2o0a u ocyujecmesiaicst no Kauegblm ca108am Ha caiimax Web of science,
Scopus, PubMed, Wiley. U3 nosyueHHOU 8bl60pKU 0mOUpaaucL cmamsl, coomeemcmaylowue memamuke Ucc1e008aHus, npednovmeHue
omdasasoce pabomam 2014-2024 ez. Takdce usyvyeHvl U 8KAKUEHbI 8 0630p duccepmayuu mpasmamos1020-0pmoneduyeckozo npopuis,
8blNo/IHeHHble Ha kagedpe xupypauyeckux 6ose3Hell MeduyuHckozo yHugepcumema KapazaHobl.

YenoeHo 0630p cocmoum u3 HeckonbkKux uacmell: 1) skcnaukayus cmpykmypHo-@yHKYUOHA/bHbIX c80UCcmE OUON/AeHOK Ha
npumepe Staphylococcus aureus, kak Hau6o./1iee 4acmozo UHHEeKYyUOHHO20 IMUOPAKmMopa XpoOHUYECK020 ocmeomMueauma; 2) cpasHumeAbHo-
onucamenbHblll AHAAU3 COBPEMEHHbIX 3anoIHUMeell KocmHulx degpekmos; 3) deckpunyust Hay4Hblx docmudiceHull kagedpbl Xupypauveckux
6os1e3Hell MeduyuHckozo yHusepcumema Kapazandvel 8 o61acmu npumeHeHusi KocmHozo aanozpagma. Takas dugpdeperyuayusi, no MHeHUuo
asmopos, N03804u1a Haubo.1ee NOJHO PACKPbIMb MeMy Cmamou.

Katouesvle caosa: xpoHudeckutl ocmeomueaum, Staphylococcus aureus, 6uonsieHku, edeHue, 3amMeHumenu Kocmu, HaHoYe/1110.1034d,
KocmHblii annoepagm.
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Abstract

The issue of treatment and filling of bone defects is relevant to this day. Osteomyelitis is an infectious inflammation of all bone elements
affecting the bone marrow, spongy and compact matter, and the periosteum. Diagnosis and treatment of chronic osteomyelitis is an urgent task
of traumatology and orthopedics. This postulate is due to the high percentage of complications, high economic costs in the treatment of patients,
and the duration of therapy.

The literature search and review was conducted in February 2024 and was carried out by keywords on the websites Web of science,
Scopus, PubMed, Wiley. Articles corresponding to the subject of the study were selected from the received sample, preference was given to the
works of 2014-2024. The dissertations of the traumatological and orthopedic profile performed at the Department of surgical diseases of the
Karaganda medical university were also studied and included in the review.

The review consists of several parts: 1) explication of the structural and functional properties of biofilms on the example of Staphylococcus
aureus, as the most common infectious etiofactor of chronic osteomyelitis; 2) comparative and descriptive analysis of modern fillers of bone
defects; 3) description of scientific achievements of the Department of surgical diseases of the Karaganda medical university in the field of bone
allograft. Such differentiation, according to the authors, made it possible to fully reveal the topic of the article.

Keywords: chronic osteomyelitis, Staphylococcus aureus, biofilms, treatment, bone substitutes, nanocellulose, bone allograft.
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OnucaHue KAUHU4ecKo20 cny4yaa

KinunHunuyeckuii ciydyall pyHKIIMOHA/TIbHOTO peMoAe/IMPOBAHUA KOCTH Y
pe6eHkKa 6 JieT ¢ Jepopmanyen AUCTAJTbHOIO OTAEJ/1A IJIe4eBOM KOCTHU B pe3yJ/ibTaTe
BTOPUYHOTO CMeUleHUs

Bepesynkuii C.H.

3asedyrowjuli kagedpoti mpagmamosio2uu u opmoneduu, [laabHe8ocmoyHblll 20cydapcmeeHHbIl MeOUYUHCKUL yHUsepcumem,
Xabaposck, Pocculickass ®edepayusi. E-mail: s79242147010b@yandex.ru

Pe3wome

Paszu6amesbHble 4pe3MblujesK08ble nepesombl y demell MAaduie20 803pacma 0CMarnmcst 00HUM U3 CAMbIX 4ACMbIX 8UJ08
nepesnomos. Hecmomps Ha paspa6omarHule KAUHUYeCKUe pekoMeHOayuu nopoti 0emu 0cmaromcsi ¢ 0CMamo4HblMU A6A€HUSMU 8MOPUYHO20
cmewjeHust 8 sude depopmayuu kocmu. Ucxod 8 makux cay4asx 3asucum om pauHell yHKYUOHAAbHOU peabuaumayuu u 803MOXiCHOCMU
pemodenuposaHust Kocmu.

Ileav coobweHusi: npodemoHCMpuposamv KAUHUYEeCKUl cayvall YHKYUOHA/NbHO20 pPeMO0enupo8aHus Kocmu y pebeHKa 6
sem ¢ degpopmayueli ducmanvHozo omdesa naevesoll Kocmu 8 pe3ynbmame 8MOPUUHO20 CMeujeHUsl 0451 06CYHCOeHUsT NAacmuyeckux
go3modicHocmetll y Odemell. Hamu npedcmagaeH kaunudeckull cayyail HyHKYUOHAAbHO20 pemoO0enauposaHusi Kocmu y pebeHKa C
PEHM2eHO02PaAMMAMU HA PA3HbIX CPOKax 0o 1,5 s1em nocse mpasmoi.

Bb1800bl. Yyumbieas 8bicoKue naacmuyeckue cnocobHocmu demell 8 niaHe (YHKYUOHANbHO20 pemModeaupo8aHusi kocmet, npu
0CMamo4HoOM 8MOPUHHOM CMEWEHUU NPU HEBO3MOHCHOCMU NPO8edeHUSs 3aKPpblMmol peno3uyusi 0ma0MKos ¢ hukcayuell Chuyamu no KaKuM-
AU60 NPUYUHAM BO3MONHCHO C 8bICOKOU doJ1eli 8epOSIMHOCMbI0 peModeaupos8aHus kocmu 8 cpok do 1,5 nem. JlanHoe cgolicmeo moxcem
YyUHUMbIBAMBCS NPU peuleHUU 0 NPUHAMUU nposedeHUst 00ONOJHUMENbHbIX JIe4e6HbIX MepONpUsmMull, 8 mom 4uc/e — onepamusHbIX, HO Npu
yca08UU 80CCMAHOBAEHUS XOPOWUX (HYHKYUOHAIbHBIX Pe3y/1bmamos.

Kawuesowie caoea: paszu6ame/1be1e upe3mblujesiKosble hnepesiombl, demu maadwezo eo3pacma, ¢yHK14uOHG./leO€
peMode/lupoeaHue Kocmu, ns1e4e8ds KOCmb.
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BBeaeHue

PasrubaTesibHble 4pE3MBbILIENKOBbIE IE€PEJOMbI
y ZeTed OCTAlTCS OJHUM M3 YacTbIX BHUJOB NEPEJOMOB
no 16,2 % [1] or Bcex TpaBM KOHEYHOCTeH y JeTeH,
C KOTOpPbIMHM CTAJIKHBAaeTCs JEeTCKUH TpaBMaTOJIOr -
oprones. AJrOpUTM BeJEeHHS [JAHHOrO MalMeHTa B
11eJIOM pa3paboTaH MHOTOYUCJIEHHBIMH HUCC/IEL0BAHUSIMU
Ha 3Ty TeMy [2]. B mepByw ouepespb, Kak IMpaBuUIIO,
BBIINIOJIHSIETCSI 3aKPbITast PENO3UIUsI OTJIOMKOB I10/] 00I{UM
06e36osiMBaHuEM ¢ QUKcalreld runcoBoi muHoH [3]. [Ipu
HeylayHOW perno3ulus, Ju60 BTOPUYHOM CMELIEHUH,
B COOTBETCTBHE C KJWHUYECKUMHU PEKOMEHJALUSIMU
MuHuCcTepCcTBa 3/IpaBOOXpaHEHUS Poccuiickoit
denepanyy NoKa3aHO ONEpPATHBHOE JIEYEHHE - 3aKPbITast
peno3uuus ¢ UKcAUMENd COULAMH [0 TOH WM HHOH
MeTOJMKe. B 0OOJIbIIMHCTBE C/y4aeB Takas TaKTHKa

OnucaHue KJIMHUYECKOro cay4dasa

[IpencraBien KJIMHUYEeCKUH cayyan
nanueHTa A. JJ€BOYKH 6 JieT, KoTopasd  IOJIy4YWJa
BBICOKO3HEPreTHYecKyld TpaBMy, YyHaB C TypHHKaA

B JeTckoM cafy. CKopoll MeJULMHCKOW IOMOIIbIO
JIOCTaBJIEHA B JIETCKOe TPAaBMAaTOJIOTUYECKOe OTZAeseHHe
JIe4eGHOT0 YYpeXJeHHUs, TJie, MOCjle IMOATOTOBKH, IOJ
00IKM 06e360JIMBaHHEM B TMpefesaX CTaHJapPTHBIX
6 4YacoB BBINOJHEHA THUMHWYHAs 3aKpbITas OMNIO3ULUS
OTJIOMKOB C QUKcallMiedl TMUIICOBOU MHUHOU. KOHTpoJIbHBIE
peHTTeHOrpaMMbl Cpa3y IOC/Ie PEeNo3UIHUH pacleHeHbl
KaK yJOBJEeTBOpPUTesNbHbIe. [l0 KakUM-TO HpUYMHAM
pe6eHOK ObLI BBIMHCAH C IpPU3HAKAaMH BTOPHUYHOIO
cMeleHUs:  (KOHTPOJIbHbIE  PEHTreHOTpaMMbl  4yepe3
6 [Hel) W HaAOG/IIOJAJNCT B TPaBMIYHKTE IO OOBIYHOH
CTaHJJApTHOH CXeMe CO CHSITHEM T'HIICOBOH IIHMHBI B CPOK
Y Ha3HAYeHHeM peabWINTAlMOHHBIX MeponpuaTuu. [Ipu
3TOM BBINOJIHAJNCH KOHTPOJIbHbIE PEHTI€HOTPaMMbl, Ha
KOTOPBIX XOPOIIO TPOCJEXUBAETCI QYHKIMOHATBHOE
peMoieIMpoBaHMeE KOCTH C BbIpaXKeHHBIMHU yMeHbLIeHHEeM
nedopmanuy KocTH, 06pa3oBaBLIErocsi B pe3ysbTaTe

NPUBOJUT K IOJIOKUTENbHbIM pe3ysnbTaTtaM [4, 5]. Ho Ha
NpPaKTHKe HHOI/IA HEKOTOpble 3Talbl HE BBINOJHSIOTCS
10 TEM WJIM UHBIM IPUYUHAM, U JIETU OCTAIOTCS C TOW UJIH
WMHOW CTeNneHbl0 HEYCTPAaHEHHOro CMelleHus. B Takux
c/ly4yasiX, BbICOKasi MJIACTUYHOCTb TKaHeW peGeHKa MNpH
YCJIOBUM pAHHEro BOCCTAHOBJIEHHS (QYHKLHUH CycTaBa
MOXeT HPHUBECTH 4Yepe3 ONpeJeJeHHbIH NPOMEXYTOK
BpEMEHH K PEMOJEJIMPOBAHUIO KOCTH C HCIPaBJEHUEM
saBJeHUl gepopmanuu KocT [6]. OAHMH U3 TaKUX CIy4aeB
MbI Obl U XOTEJIU MPEeJOCTaBUTh B JAHHOU CTaThe.

[lenb ucCIe0BaHUSA: MMOKa3aTh HAa KJHMHHUYECKOM
npuMepe BO3MOXXHOCTH BOCCTAHOBJIEHHS (OPMbI KOCTH
IpY 4Ype3MbllLIeJKOBbIE IIepejioMe IJIe4eBOH KOCTH C
OCTAaTOYHBIMHU $SIBJIEHUSIMH BTOPUYHOIO CMEIEHHUs INpHU
paHHel QyHKIMOHA/JIbHOM peabuIuTal U pebeHka.

BTOPUYHOTO cMelleHUs1. KoHeyHbIH pe3ysbTaT (Yepes rox)
y pebeHKa pacieHeH KaK XOpOIIHUH.

Iludpporas peHTreHorpaMmma npaBoro
JIOKTEBOI'0 CyCTaBa NPHU MNOCTYIVIEHUMU [0 Peno3ULUM
(mepBble CYyTKM TpaBMbI). lcciemoBaHue BBITIOJHEHO
0 CTaHJApTHOM MeTOAHKe, B TpsSMOM 3aJHEH U
BBIHYKJJEeHHOM  6OKOBOM  mpoeknud. Onpegessercs
pa3rubaTesbHBIA YpEe3MBILEJKOBBIA IepesioM MHpaBoi
IJIe4eBOM KOCTH, cO cMelleHHeM ¢parmMeHToB Ha 1/3
nonepevyHUKa JlaTepajbHO U JJOP3aJbHO, C POTAlMOHHBIM
komnoHeHToM (Poro 1,2). OmpenesieHUe [JOCTOBEPHOU
BEJIMUUHbI CMeEUleHUs B J0p3aJbHOM HalpaBJIEHUH, IO
npeJlOCTaBJIEHHBIM [UPPOBLIM peHTreHorpamMMam, He
NpeJICTaBJSIETCS BO3MOXHBIM, B CBSI3U C BBIHYKJEHHbBIM,
HeCTaH/JJApPTHBIM I0JIOKEHHEM B 60KOBOU MPOEKITHHU.

Pomo 1, 2 - PenmeeHo2pamMma npasozo 10KmMegoz20 cycmasa 8 npsamMoll U 8bIHydHcdeHHOU 60K080l npoekyuu (npu nocmynjaeHuu),
KpacHoll cmpekoll yKa3aHo cMewjeHue 8 1amepaabHOM HanpasaeHuu. Pazzu6amensHolil upe3mblujeIK08bLI nepesoMm npasoil naeuegoll
Kocmu, co cmeweHueM gppazmenmos Ha 1/3 nonepeyHuka 1amepanbHo U 00p3aabHO, C POMAYUOHHBIM KOMNOHEHMOM
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IInppoBas peHreHorpaMMa MpaBoro JOKTEBOI0
cycraBa (1 cyTku, mocje peno3unmu). MccienoBaHue
BBINOJIHEHO B NPSIMOM U GOKOBO# NMPOEKIUH B TMIICOBOM
JIOHTETe.

[Tocsie peno3unuy onpeessieTcss pa3rubaTebHbIN
4Ype3MbIILeJIKOBbIM IepesioM NpaBOW MJe4eBOHM KOCTH,

OTMeYaeTcsl YCTpaHeHWe CMeleHUs B J0p3aJlbHOM U
JlaTepaJIbHOM HanpaBJIeHUH, NepeJHss JUHUS IIe4eBOi
KOCTH IPOXOJUT Yepe3 CPeIHION TPETD s1ipa OKOCTEHEHUsI
roJIOBYATOTO BO3BBILIEHUs IJIE4€BOH KOCTH, MOJIOXKEHHE
OTJIOMKOB yzioBJieTBopuTesbHoe (PoTo 3,4).

®omo 3,4 - PeHmeeHozpamma npagozo 1I0KmMesoz2o0 cycmasa 8 npsimoll u 6okoeoll npoekyuu om (1 cymku, noc/e peno3uyus),
KpacHoll cmpekol yKa3aHo ycmpaHeHue 1amepaabHo20 CMeueHus,, NPOX00sauwas yepe3 cpedHor mpems s10pa 0KOCMeHeHUs 201084amo2o
6038blUEHUS NepedHsisl AUHUS Ne4egoll yKkassleaem HA ycmpaHeHue dop3a/1bHO20 CMeujeHUs

LIndposas peHTreHOrpamMma IPaBoro
JIOKTEBOTO CycTaBa (6-e CyTKM IOCJIe TPaBMbI, Iepej,
BBINUCKOM). HccresoBaHMe BBINOJHEHO B NPSMOM U
GOKOBOHM NMpOEKLUU B LUPKYIAPHOH I'MIICOBOH MOBs3Ke.
OmpepensieTcss  pasrubaTesbHbIA  YPe3MBbIIEIKOBBIH
TIiepeJsioM NpaBoy IJIe4eBOH KOCTH, OTMeYaeTCsl BTOPUYHOE
CMellleHHe B J0p3a/IbHOM HaNpaBJeHUH, epeHss JTUHHUS

IJIe4eBOH KOCTH NMPOXOJUT BeHTpasbHee (K mepesu) sapa
OKOCTEHEHHsI T0JIOBYATO0 BO3BBILIEHHS IJIeUE€BOH KOCTH,
OLIEHUTb JlaTepaJbHOe CMelleHHWe He INPeZCTaBJSAETCsS
BO3MOXKHBIM, TaK-KaK B IPsSIMOM NMPOEKLHHU 30Ha MepesioMa
NepeKpbITa TEHbIO LUPKYJASPHOW THUICOBOH MOBSI3KH
(doro 5,6).

®omo 5,6 - PeHmeeHozpamma npagozo 10KmMeso20 cycmaesa 6 npsimMoli u 60koseoli npoekyuu (6 cymku nocse mpasmul, neped
8bINUCKOUL), KPACHBIMU CMPeAKAMU YKA3AHbI 2PAHUYbL 10pA OKOCMEHeHUS! 201084AM020 8038blUeHUS], NepedHss AUHUS naevesoli npoxodum
seHmpasvHee (knepedu) om 8blueyKka3aHHo20 10pa OKOCMeHeHUs

IludpoBas peHTreHOrpaMMa IPaBOro JTIOKTEBOT0
cyctaBa (22-e cyTKM mocJjie TpaBMbl). ViccienoBaHue
BBIIIOJIHEHO B npsIMOM M OGOKOBOM NMPOEKUUH B
UUPKYJISAPHOW  rumcoBod  noBsske.  Onpejessiercs
CpacTawIuiicss  pasrubaTeNbHbIA  YPe3MbILEJKOBbIN
nepejoM TMpaBOW IJleyeBOW KOCTH, B CpaBHEHHUU C
pentreHorpaMmoir ot 04.07.2022 ropa, noJsioxkeHue
OTJIOMKOB IIpe)XKHee, BU3ya/U3alusl 3aTpyJHEHA 3a CYeT
TeHU LUPKYJSPHON FUIICOBON MOBSI3KH, B CJIEJJICTBUH YETro
/PO OKOCTEHEHHs TO0JIOBYATOTO BO3BBIIIEHUS MPaBOM
nJie4eBoH KOCTH He oIlpejessieTcs, 30Ha HHTepeca
B MNpsSIMOM TNpPOEKIHH YeTKO He BHJHA, OINpejesseTcs
dbopMHpOBaHME KOCTHOTO IIMNA IO BeHTpaJbHOU
MOBEPXHOCTH IJIeYeBOM KOCTH B 30He mepesioma (Poto
7,8).

I[ludpoBas peHTreHOrpaMMa IPaBoOro JTIOKTEBOI0
cyctaBa (35-e cyTku mocjie TpaBMbl). VccienoBaHue
BBINOJIHEHO B MPSIMON U GOKOBOW MPOEKIMU 63 TUIICOBOM

nopaskd. OTMeyaeTcas  HeBbIpaXX€HHOe  HapylLleHHe
YKJaJKH B OOKOBOM MHpOEKLHH, 3a CYeT BHYTpPeHHeH
poTaLuu.

OnpegnensieTcss  HENPAaBWJIBHO  CPacTaOIUKACH
pasrubaTesbHbIN Ype3MbILEeJKOBbIN nepesioM
MpaBoOM IJe4eBOM KOCTH, C BapyCHOW (J1aTepajbHOH) U
Jop3asbHON Jgedopmanueli, cHopMHUpPOBaH «KOCTHBIN
IIMI» 110 BEHTPAJIbHON MOBEPXHOCTH IJIEYEBOH KOCTH B
30He nepesioma /10 13,3 MM, 0/lHaKO C/IeJlyeT YYUThIBATh
norpemHocTtb ykaajgku (Poro 9,10,11).
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®omo 7,8 - PenmeeHnozpamma npagozo 10Kmeaozo cycmaega 8 npsimotl u 60k08oll npoekyuu (22 cymxku nocie mpasmbl), KpacHol
cmpekoll ykazaH opmupyrowutics «KoCmHbIU wun» nepedHux omaes108 npasoll ne4esoli Kocmu 8 30He nepeaomMa

®omo 9,10 - PeHmzeHo2pamma npasozo J10Kmegozo cycmasa 8 npsimoli u 60k080tll npoekyuu (35 cymku nocie mpasmbi),
KPACHbIMU CMpeaKamu yKa3aHbl 2paHuybl 10pa 0KOCMeHeHUs 20/1084amo20 80368blWEHUS! N1e4edoll Kocmu, nepedHsisl naeyesasi AUHUS
npoxodum Knepedu om 8bluleyKA3aHHO20 10pa OKOCMeHeHUSl, 3e/IeHbIMU CMPeAKaAMU YKA3aHO AamepaabHOe CMeweHue

®omo 11 - YeenuueHHas peHmzpamma npagozo 10Kkmegozo cycmaeaa 8 60kosoll npoekyuu (35 cymku nocse mpasmvl), usmepeHa
geAUvUHa «kKocmuozo wuna» 13,3 Mm

IudpoBas peHTreHorpamMma MpaBoro
JIOKTEBOTro cycraBa (84-e CyTKM ©OC/ie TpPaBMBbI).
HUcceoBaHue BBITIOJHEHO B IPSIMOY U 60KOBOM POEKIIUHU
6€e3 TMIICOBOM MMOBSI3KU.

Onpepensercs HeIllpaBUJIbHO cpocuuics
pasrubaresbHbIN Ype3MblLeJKOBbIN nepesioM
MpaBoOi MJieyeBOM KOCTH, C BapyCHOH (JlaTepasibHON) U
Jlop3ajibHOU fedopmanuel, copMUPOBaH KOCTHBIN LUK
M0 BEHTPaJIbHOW MOBEPXHOCTHU IJIe4eBOM KOCTH B 30He
nepesioMa Jjo 13,8 MM, B cpaBHEHHUH C peHTTeHOIPaMMOH OT
02.08.2022 ropna, oTMeyaeTcd ysay4dlleHUue KOHCOJUJALUY,

JIMHUM TlepejioMa CKJIepO3UpOBaHbl, CPOpPMHUpPOBaHA
nepuocTtanabHas Mo3oJb (Porto 12,13,14).
IInpposas peHTreHorpaMMa  NpaBoro

JIOKTEBOIr0 cyctaBa (272-e CYyTKH MOCJe TpPaBMBbI).
WcciiefoBaHue BBIIOJIHEHO B IPSIMO# M 60OKOBOM IPOEKIUH
6€e3 TUIICOBOM MOBSI3KH.

18

Onpepensercs HeIllpaBUJIbHO cpocuuiics
pasrubaTesbHbId 4YPE3MBbILIEJIKOBBIA MepesoM MpaBol
IJIeYeBOU KOCTH, C BApyCHOMU (JIaTepasibHOM) U 10p3aJbHON
nebopmanuell, B CpaBHEHHU C PEHTrEeHOrPaMMOU OT
20.09.2022 ropga, cMelleHUsl B JUHAMUKe YMEHbLINUJIUCH,
3a c4eT peMoJe/MpoBaHusl, cGOPMUPOBAHHBINA KOCTHBIN
M 10 BEHTPAJbHOW NMOBEPXHOCTHU IJIe4eBON KOCTH B
30He nepesioMa 0 6,08 MM, B AMHaMUKe YMEHBIIUJICH,
OoTMedYaeTcs yaydlleHHue KOHCOUAALMY, IMHUY llepesioMa
CKJIEPO3UPOBaHbl,  peMOJe/UpyeTcs  NepuocTalbHas
Mo3oJb (PoTo 15,16,17).
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®omo 12,13 - PeHmeeHo2pamma hpagozo I0OKmMego2o cycmasa 8 npsiMoll u 6okosoli npoekyuu (84 cymku nocsie mpasmbl),
KPACHbIMU CMPeaKamu yKka3aHbl 2paHuybl 10pa 0KOCMeHeHUs1 20/1084AMo20 8038blUEHUS Ne4esoll Kocmu, nepedHsis nievesas AUHUS
npoxodum knepeou om 8bluleyKa3aHH020 s10pa OKOCMeHeHUsl, 3e/1eHbIMU CMPeKaMU YKA3aHO 1amepaibHoe cMeujeHue

Domo 14 - YeenuueHHasi peHmMzeHo2pamMma npasozo 10Kmeesoz2o cycmasa 8 60kos8oll npoekyuu (84 cymku nocae mpasmot),
usmepeHa 8eAuMUHa «kKOCmMHo2o wuna» 13,8 mm

©®omo 15,16 - PeHmaeHo2pamma hpago2o 10Kmego20 cycmaesa 8 npsimoll U 60kosoli npoekyuu (272 cymku nocjae mpagmul)
KPACHbIMU CMPeaKamu yKa3aHbl 2paHuybl 10pa 0KOCMeHeHUs1 20/1084AMo20 8038blUEHUS N/e4esoll Kocmu, nepedHsis nievesast AUHUS
npoxodum 4epes nepedHi0l0 mpemb 8blUleyKA3AHHO20 10pa OKOCMEHeHUSs, 3e/1eHbIMU CMPeAKaMU YKA3aHO 1amepaibHoe CMeujeHue

Bexnmu E A

Domo 17 - YeenuueHHasi peHmMzaeHo2pamMMa npasozo 10Kmegoz2o cycmasa 8 60kosoll npoekyuu (272 cymku nocse mpasmbl),
usmepeHa 8eAuvUHa «kkocmHoz2o wuna» 6,08

Iudposas peHTreHorpaMmMa  NpaBoro Onpepensercs HeNpaBUJIBHO cpocuuiics
JIOKTeBOro cycraBa (315-e cyTKu mnocjie TpaBMbl). pPa3rubaTesbHbIM Ype3MbILIEJKOBbIA IMepesioM MpaBoi
HccnenoBaHue BBINOJHEHO B IPSIMOM M 60KOBOM NPOEKIIMK  [JIeYeBOM KOCTH, C BApyCHOM (JlaTepasibHOM) U op3a/ibHON
6e3 runcoBoii nossa3ku. OTMeuyaeTcs HapyllleHHe YKJIaJAKY, JAedopmalyell, B CpaBHEHMM C peHTreHOrpaMMoOM OT
3a CUET HEIMOJIHOTO CrubaHus. 27.03.2023 roga, cMeuleHUs B JUHAMUKe YMEHbIIMJIUCH,

3a CYeT peMojeJUpOBaHUsA, cHGOPMUPOBAHHBIN KOCTHBIN
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UIMII 110 BEHTPaJbHOW MOBEPXHOCTU IMJIEYEBOW KOCTHU B
30He nepesioma 70 5,53 MM, B IUHAMHKe HE3HAYUTEJTbHO
YMEHBIIUJICS, OTMeYaeTcsl Y/ydlleHHe KOHCOJIU/AAIMY,

JIMHUM IlepesioMa CKJIEPO3WPOBAHHI,
nepuocTtanbHas Mo30sb (Poro 18,19,20).

peMo/ieIupyeTcsi

®omo 18,19 - PenmeeHozpamma npagozo 10Kmegoz2o cycmasa 8 hpsamoll u 6okosoli npoekyuu (315 cymku nocae mpasmbl),
KPACHbIMU CMPenKamu yKka3aHvl 2paHuybl 10pa 0KOCmMeHeHUs1 20/1084AMo20 8038blUleHUS Ne4esoll Kocmu, nepedHtsis naeyesast AUHUS
npoxodum uepes nepedHi0l0 mpemb 8blUleyKA3aHHO20 10pa OKOCMEHeHUSs, 3e/1eHbIMU CMPEeAKaMU YKA3aHO 1amepaibHoe cMewjeHue

®omo 20 - YeeauueHHas peHM2eHo2pamMMa npagozo J1I0kmegozo cycmasa 8 60koeoli npoexyuu (315 cymku nocae mpagmbi)
usMepeHa 8eAUYUHA «KOCMHO20 wuna» 5,55 mm

IlndpoBas peHTreHOrpaMMa IpaBoro JIOKTEBOro
cyctaBa (593-e cyTku mocjie TpaBMbl). MccienoBaHue
BBIINIOJIHEHO B MPSIMOX M GOKOBOM MPOEKLUM 6e3 rMIICOBOM
MOBSI3KH.

Onpepnensiercs HEeNpaBUJIbHO cpocuuiics
pasrubaTesibHbIH YPE3MBILEKOBBIH IepesioM INpaBoi
IJIe4eBOU KOCTH, C BapyCHOU (JIaTepaJIbHOMW ) U 0p3aIbHON
Jebopmanuell, B CpaBHEHMM C PEHTTeHOrpaMMOH OT
09.05.2023 ropga, cMelleHUs1 B AUHAMUKE YMEHBUIUJIHUCD,

3a CYeT peMoJieJIMpoBaHUsA, cPOPMUPOBAHHBIA KOCTHBIN
IIMI 10 BEHTPaJbHON MOBEPXHOCTU IJIEYEBOM KOCTH B
30He nepesiomMa o 1,98 MM, B AUHAMUKe yMeHbIIWJICS,
OTMeuaeTcs ylydllleHue KOHCOU/Jalluy, IMHUY IlepesioMa
CKJIEpO3UPOBaHbl,  PEMOJEJUPYETCS  NepUoCTalbHas
Mo3oJb (Poto 21,22,23).

Pomo 21,22 - PenHmeeHozpamma npagozo A0KmMesozo cycmaeaa 8 npsimoll u 6okosoll npoekyuu om (593 cymku nocsie mpagmot),
KPACHbIMU CMPeAKAMU yKA3AHbI 2PAHUYbI I0PA OKOCMEHEHUS! 20/1084AMO020 8038blUIeHUs NAe4e80ll Kocmu, nepedHsisi nievesast
JAUHUSL npoxodum yepe3 epaHuyy nepedHell u cpedHeli mpemblo 8bIUWEYKA3AHHO20 10pa OKOCMEHEeHUs], 3e/IeHbIMU CMPeAKAMU YKA3AHO

JAamepanbHoe cMeujeHue

20



Traumatology and Orthopaedics of Kazakhstan, Volume 76. Number 1 (2025)

®Pomo 23 - YeeauueHHAs1 peHmMaeHo2pamMMa npagozo 10Kkmegozo cycmasa 8 60kogoll npoekyuu (593 cymku nocsae mpasmot),
u3sMepeHa 8eAUMUHA «KKOCMHO20 wuna» 1,98 mm

06cyxaeHue

B mpeacTaBsieHHOM — KJIMHHUYECKOM  CAy4ae B JIOKTEBOM CycTaBe pe3y/JbTaT MOXHO OLEHHUTb Kak
NalyeHTKU 6 JIeT C OCTaTOYHbIM BTOPUYHBIM CMeIlleHHUeM  XOPOIIMH.

OTIOMKOB  TIOC/I€ 3aKPBITOH PENO3HIMsA  OTIOMKOB Y4uThIBast BBICOKHE IJIACTHYECKHE CIIOCOGHOCTH
Mbl MOXEM MpOCAEJUTH 3Talbl QYHKUMOHANBHOTO  reteii B miaHe (yHKIHOHAJIBHOTO pPeMo/ielHPOBaHHs
PEMOJe/IMPOBAHHs MCTANLHOTO KOHIA IJIEYEBOH KOCTH  gocreii, mpH OCTATOYHOM BTOPMYHOM CMELIEHWH MpH
C TOCTeNEeHHbIM YCTPaHeHHeM JepopMallu KOCTH M yepo3MOMHOCTH TPOBEAEHWs 3aKPBITON  perosHIys
BBICTOSIIETO KOCTHOTO WIMNA B CPOK A0 1,5 JeT mocke  oromkop ¢ ukcauuell CIMUaMH 10 KakAM JMGO

TpaBMbl. B coueTaHUU C MOJIOKUTEJBHBIM pe3yJIbTaTOM NPUYNHAM C BBICOKOH /l0JIell BEPOSITHOCTBIO BO3MOXKHO
BOCCTAHOBJIEHUsI (QYHKUUM B JIOKTEBOM CycTaBe € peMojeMpoBaHUs KOCTH B CPOK 710 1,5 JieT.
He3HAYUTeJbHbIM OrpaHHYeHHeM o0beMa JABHKEeHUH

BoiBOABI

TakuM  o6pasoM, Ha  IpUMepe  [AAHHOIO duHaHCUpOBaHHE HUCCaes0BaHusA He
KJMHUYECKOTO  Cay4as  Mbl  MOXeM  Ha6JII0JaTh  OCYIIEeCTBJISJIOCH.
BO3MOXXHOCTH  (QYHKIMOHAJIBHOIO  PEMOETUPOBAHUS
IJIe4eBOM KOCTU y JeTed MJaJiiero Bo3pacTta IpH
Ype3MbIIeJKOBbIX IIEpeoMax NPy BTOPUYHOM CMeEIleHUU
OTVIOMKOB. CpOK IOJIHOTO PEMOZEJMPOBAHUS COCTABHUIJI
1,5 roga. B oyepenHo# pa3 MOATBEPXKAAETCS BBICOKAsi
IJIACTUYECKasi  CIOCOGHOCTh  PACTYLIEro  JETCKOTO

Bech BkJIaj B paboTe HaJl cTaTbed OCYLIECTBJIEH
aBTopoM bepesynkum C.H.
ABTOp mpouMTas], COIJIACUJCA C OKOHYATEJbHOU

Bepcuel pyKomucd U nojnucan GopMmy nepenadu
aBTOPCKUX IPaB.

opraHusMa. /laHHOe CBOHCTBO MOXeT YYUTBHIBATHCA MPHU JTuyeckue  cooOpakeHHs. Y 3aKOHHOTO
pelleHud O MPUHATHH MPOBEJEHUs [JOMOJHUTENbHbIX TPEACTABUTENA nanueHTa ObLI10 MoJy4€eHOo
JieueOGHBIX MEPOTIPUSATHH, B TOM YHCJIEe — OTIEPATUBHBIX, HO MHOOPMHPOBaHHOE coryiacue Ha IyGIMKaL{HI0

NPH yCIOBUM BOCCTAHOBJIEHHS XOPOIINX QYHKIMOHANbHEIX ~ MEAMIMHCKON MHpOpMalMK KacaTe/IbHO MallieHTa.
pe3y/IbTaTOoB.

Kondaukr uHTepecoB. [Ipy HamvcaHUM JJAaHHOU
CTaTbu KOHQJIUKT UHTEPECOB OTCYTCTBYET.
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HUBIK cyiieriHiH aucTtanabl 66JiriHiy gedpopmanusacel 6ap 6 xkacap 6a1ajarbl KaiTajaaMmalibl bIFbICY
HOTHXKeCiHJe CYHeKTiH pyHKIMOHaN bl KaliTa KYPbUIYbIHbIH, KJIMHUKAJBIK, XKaFAaiibl

Bepesynkuit C.H.

Tpasmamodsozus saHe opmonedus kagedpacviHbiy MeHeepywici, Kublp LbiFbic MeMaekemmik MeduyuHa yHugepcumenmi,
Xabaposck, Peceli ®edepayusicul. E-mail: s79242147010b@yandex.ru

Tyitinaeme
Kiwi scacmarel 6a1a1apdarsl IKCMEH30p1bl WAMAOAH MBIC CbIHLIKMAP CblHbIKMApOblH eH Kon mapaaraH mypaepiniy 6ipi 60.1bin
Kasa 6epedi. KoadaHbicmarbl KAUHUKAALIK YCbIHBICMAPFA KapamMacmat, kelide 6ananapoa cyliek dedpopmayusicul kesinde katimamanwl cyliek

bIFbICYbIHBIH KAA0bIK Kybblablcmapbl opblH anadel. Myndail xcardaiinapda em Hamudiceci epme PyHKYUOHAN0b! OHANMYFQA KHCaHe cylieKmi
Kalima Kypy MyMKiHdieiHe 6ali1aHbICMbl.

XabapaamaHsly makcamel: 6a104apoarsl NAACMUKAAbIK MYMKIHOIKmMepOi Kepcemy mMakcamsiHOAa Kalimanama opulH ayblCmblpy
Hamudicecinde ducmaabobl ublk cylieziHiy degpopmayusicbl 6ap 6 jcacmarvl 6asada cyliekmiy @GyHKYUOHA/0bl Kalima KypblayblHblH
KAUHUKAAbIK Jcardatibin kepcemy.  Haykacmuiy 1,5 swcwiara Oeliinel Kalimaaama peHmeeHozpamMMaaapblMeH YCbIHbLAFAH CyleKmiH
@yHKYUuoHa10bL Kalima KypblayblHbIH KAUHUKAAbIK #aFOatibl MA/KbIAAHFAH.

KopbimbiHdbl. Bananapoarel cyliekmepdi, GyHKYuoHa0bl Kalima Kypblay MYpPFbICbIHAH HCOFAPbl NAACMUKAAbIK KabiiemmepiH
eckepe omuvlpbin, ezep KaHdall da 6ip cebenmepMeH iabblK JHcypeizy MyMKiH 604Mmaca, oHda cyliekmepdi 1,5 xcvlara deliiH Kalima Kypy
bIKMUMAAObIFbI HCOFAPbL 601Ybl MYMKIH. Bya scardatinapda em Kocblmwa emdey wapaaapbslH, OHbIH iWiH0e oma jcacay mypaabl Wewim
KabblL10araH Kezde eckepinyi MyMKiH. Aaalida amaamblul wWewiM mek Hakcvl yHKYUOHAA0bI Homudicesep KaanbliHa KeamipinzeH sxcardatioa
Kabbla0aHaovl.

Tytii ce3dep: y3apmuvlLaraH aiidapubiKycmi CblHbIKMapbl, %cac 6aaanap, cyliekmiy yHKYyUuoHa10bIK Kaiima Kypblaybl, UblK cylieai.

A clinical case of functional bone remodeling in a 6-year-old child with deformities of the distal humerus as
a result of secondary displacement

r Berezutsk:

Head of the Department of Traumatology and Orthopedics, Far Eastern State Medical University, Khabarovsk, Russian Federation.
E-mail: s79242147010b@yandex.ru

Abstract

Extensor percondylar fractures in young children remain one of the most common types of fractures. Despite the developed clinical
recommendations, sometimes children are left with residual phenomena of secondary displacement in the form of bone deformation. The
outcome in such cases depends on early functional rehabilitation and the possibility of bone remodeling.

The purpose of the message: to demonstrate a clinical case of functional bone remodeling in a 6-year-old child with deformities of the
distal humerus as a result of secondary displacement to demonstrate plastic capabilities in children. We present a clinical case of functional
bone remodeling in a child with radiographs at different times up to 1.5 years after injury.

Conclusions. Given the high plastic abilities of children in terms of functional bone remodeling, with residual secondary displacement,
if it is impossible to carry out a closed reposition of fragments with knitting needles for some reason, it is possible with a high probability of
bone remodeling for up to 1.5 years. This property can be taken into account when deciding whether to take additional therapeutic measures,
including surgical ones, but subject to the restoration of good functional results.

Key words: extension supracondylar fractures, young children, functional bone remodeling, humerus.
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Tyiingeme
To6blK  6YbIHBIHBIH OCmMeoapmpumi HeMece Kpy3apmpos — 6y Kcuiizi caavicmuipmaasbl mypoe memeH 6o/ica da, HayKacmapobly

eMmip canacviHa eseyai acep ememiH co3blamansl aypy. Kpysapmpos kebiHece xcapakam candapblHaH naiida 604FaHObIKMaH, eHbekke
Jcapamobl jxcane 6esaceHOi Xaablk apacbiHOa dicui kezdecedl.

Bya woayda kpysapmpo3del duazHocmukaaayobuly dcaHe emoeydiy 3amanayu adicmepi maadauraH. Makasnada koHcepgamusmi
emdey adicmepi, oHbIH [WiHde papmakomepanus xaHe gusuomepanus, COHOAU-aK ME3EHXUMANbIK OAFAHAAbL HCACYWAAAPIbl KOADAHY HCIHE
ocy pakmopapwl CusiKMbl HcACYWaTblK MepanustHblK Haya 6arslmmapbl KApacmulpulaaobl.

Apmpockonusi, ocmeomomusi scaHe mo6blK GybIHbIH IHOONPOMe30ey CUsIKMbl UHHOBAYUSLAbIK XUPYP2UsAbIK ddicmepl HayKacmapoblH
OMIp CanacbiH HAKCAPMYFA KHCoHe a/NeyMemmiK-3KOHOMUKAAbIK —WbIFbIHAApObl azalimyra MymkiHOiIKk Gepedi. Asmopaap ap KeseHde
capaaaHrad macindiy muimoiniein aman emin, oHbIH Kpy3apmpo30bly 6puwlyiH 6asysamyra dcoHe emoeydiy muimdiniein apmmulpyra
KeMeKmecemiHiH kepcemmi, 6y 4cac d%caHe 0pma Hcacmarsl nayueHmmep ywiH eme Maybl30bl.

TyliiH ce30ep: mobblK 6YbIHbI, 0cMeoapmpum, Mmo6bblK 6ybIHbIHbIH 0CMeoapmpumi, 6araHa/abl Hacyuanap.
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Kipicne

To6b1K 6ybIHHBIH, (TB) octeoaptputi (OA) Hemece
Kpy3apTpo3 - 6yJ ajieM XaJKbIHbIH IIaMaMeH 1%-bIHa
acep eTeTiH co3bLIMasbl aypy, 6GosnkamAbl >kuigiri 100
000 TypfbeiHFa wWwakkKaHAa 30 xargalgbpl Kypanjbl xKoHe
’KaJmbl OCTeoapTpuTi 6Gap  GapJsblK MalUEeHTTePiH
2-4%-p1Ha coMikec keseni [1,2]. Xambac OGybIHBI XKoHe
Ti3e OCTeoapTpPUTiHEH aWbIPMAIIBLIBIFBl, Kpy3apTpo3
HerisiHeH xkapaKaTTaH KeHiH (70%) »xoHe KebiHece TOOBIK
OYBIHHBIH, POTALUSJIBIK, CHIHBIKTAPbl HOTIKECiHZE Mmahja
6osagp! [3,4]. Kanran 30% 6aksaMJapAblH, CO3bLIMAJbI
TYPaKChI3AbIFbIHBIH, KAaOBbIHYJIBIK, aypyJ1ap/iblH,
HeWpOoNaTUSHBIH, reMopuIus CUSIKTBI KyHestik
aypynapZblH caagapbel Gosbin  Tabbutazbl [3]. Keitbip
MoJliMeTTep GOHMBIHING, TOmal CyHeriHiH 3aKbIMJaHYbI
HoTwKeciHZe ToObIK OybIHHBIH OCTEOApTPUTI mMalja
6osly Typasbl MasiMeTTep JAe O6ap. CoHbIMEH KaTap,
KapakaTTapAblH cajJapblHaH MalUeHTTepJe Tomau
cyHeriHiH ocTeoxoHJpaabJbl 3aKpiMAaHybl (0X3) maiizga
6oJsiaZibl, OJIap YaKbITBUIBI eMjlesJiMereH karganga OA
JaMybl Oactanazabl. Powers R.T. xoHe T.6. aBTOpJap
aHTepoJIaTepasib/bl TONAN CYHeTiHiH, aHTepOMe/Uab/ibl
KUTIHIIIK JKOHe MeJUasbAbl TOOBIK OYbIHHBIH CYHek-
meMipuieKk 3aKbIMZAaHy/JIapbl Kpy3apTPO3/blH JaMyblHa
6ertim fenm MasiMaeni [5].

JTHOJIOTHSACEl  JKapakaTTaH  KeHWiHri  Ke3eH
GOJIaTBIHBIH eCKepCeK, Kpy3apTpo3bl 6ap MalnueHTTep
asK, OybIHJApbIHbIH 0acKa JereHepaTHUBTI aypysapbl
6ap manueHTTepre Kaparanza (18-44 jxac) »xac keseni
[2]. Byn naykactapzpa GybIH KbI3MeTiHiH 6Y3bLIYBI JKoHE
Kpy3apTpO3/bIH Kelll Ke3eHiepre oTyi 6acTasFaHHaH KeHiH
10-20xbl11aH KeliH maiaa 6os1aabl. BelreabT .6.aBTOpIAp

9djlicreme

Bbyn omebu woayaelH aBTopsapbel  Web  of
Science, PubMed, Cochrane Library xaHe Google Scholar
JlepeKKopJiapblHJa i34ey »kyprisingi. [3gey yiuin keseci
TYHIH ce3ep KOAAAHbLI/bI: TOOBIK OYbIHbI, OCTE0APTPHUT,
OCTEOXOH/PUSAJIBIK aKay, JUarHOCTUKA, eMJey, XUpyprus,
Me3eHXHMaslblK 6aFaHaJibl XKacylaJaphl.

Ocbl  pepekTepai

KMHAy 6apbICBIH/A 3epTTey

©3 3epTTey/epiHze 6GacTankbl Ke3eHJe KOHCepBATHBTI
eMJeyieH KeHiHri Tomal cyHeriHiH o0CTeOXOHJpasb/bl
3aKbIMJlaHybl y3aK Mep3iMAl Ke3eHJe MUHHUMaJJbl
Gesrijepre He IKOHE Kpy3apTPO3/blH aUTapJbIKTal
yAeyi 6adKaaMaijbl JAen Xabapsazabl [6]. Anaiijga, 6asy
YAeHTiHIHe KapaMmacTaH, KJHWHHUKaJIbIK 3epTTeysep
facTankbl JleTeHepaTUBTI 3epTTeyJsep TpaBMaJlbIK
3aKbIMJaHyZaH KeliH 12-18 ail iminge JaMUTBIHABIFbIH
kepcetefi [3,7]. Kpy3apTpo3abiH 6acTankbl Ke3eHepAeri
KJIMHUKAJBIK, KepiHicTep/iH a3JbIFbIHA »KoHe
XUPYPTUSJIBIK, apajacyaap/blH a3 00JiyblHa KapaMacTaH,
COHFBI CaThbIIaFbl KpPy3apTpo36eH ayblpaThlH HayKacTap
aybIpCBIHY MeH OYHKIUSHBIH JKOFaJyblHA 6GalJaHbICTA
»)kaMbac ocTeoapTpUTIMeH 6ipAedl gopexeje 3apzan
mere/ii *koHe NMaleHTTep/iH eH6eKKe KabileTTi »kacbl MeH
GeJsICEeH/IIIITIH ecKepe OTBIPBIN, JXKUi eMAey THiMAimiriHe
KOUBLJIATBIH TajlanTap 6ackasapra KaparaHja aJijieKan/ja
KoFapbl [4]. Byn aypyablH o9J/eyMeTTiK-9KOHOMMKAJIBIK,
MaHbI3bIH pacTalfbl, ce6ebi eHOekke OesiceHJi XasblK
3apjan uerefii xoHe MYTeJeKTiKTiH ecyiHe okeseni [8].
CapasianfaH ToCiIAl KoJIJaHA OTBIPBIN, KPy3apTpo36eH
ayblpaTblH HayKacTapzbl Jep Ke3iHJe JAMarHoCTUKaJay
)KOHe eMzieysi epTe 6acTray OCTEOAPTPUTIHIH COHFBI
Ke3eHTe 6TYiH 60JibIpMayFa KeMeKTece/i.

[llosyaplH, MaKcaThl: KpPy30pTpo30eH aybIpaTbIiH

HayKacTapJbl eMJeyAiH Herisri 3aMaHayd oficTepiH
KapacTelpy IkoHe ojebHeTTepZAi IIOAyAbl  TaJjjar,
HOTIDKEJIEpAl  JKa/mbIdy  apKbLIbl  Kpy3apTpo36eH

ayblpaTblH HayKacTap/bl AUAarHOCTUKalay MeH eMJey[iH
capaslaHFaH TOCI/IIH aHBIKTAy.

Ke3eHiHiH TepeHAiri GoHbIHIIA MIEKTeyJep OOJIFAH YKOK.
473 opmebu [epekke3 TalObLIAbI, KeWiH KalTasaHATbIH
MakaJiajap aJblHblI TacTanzabl. Kanran 147 nepekkesneH
allbIK, KOJI KeTiM/i aFbl/IIIbIH HEMeCe OpbIC TijepiHzeri
Makasianap TaHgangbl. CoHJail-ak Te3ucTep, KbICKA
xabap/jaMasap, JKapHaMasblK Makajnajaap TypiHzeri
MakKaJsiajzap ajJbIHbIN TacTanabl (1-uii cypeT).

lagey

[epekkopnapaaH Tyl cesaep GoibiHia izney

(n=473)

N\

HaiTanaynapabl anein tactay

(n=147)

iV

CHprHUHT

AFBINWBIH TiNIHAETI TONLIK, KOAXRETIMII

makananap
(n=109)

N

Enrisingi

Teaucrep, Kbicka xabapnamanap HaHe MapHaMarbiK,
MaKaNanap anbiHbIN TacTanabi

(n=91)

1 cypem - Calikec kKesnemin 3epmmeyepoi aHblkmay

[ManueHTTEPAI KINMHUKAJIBIK GaraJjiay

[TanueHTTepAI KJAMHUKAIBIK 6aFanay aHaMHe3Ai
MYKHUAT >KUHAyJaH >X9HE CUMITOMJApAbl aHBIKTAy/JaH
6actasazpl, Oyl peTTe OGapblHIIA  KOJIAUCBI3JBIK,

aybIPChIHY K9He OYbIH QYHKIHUICBIHBIH  OY3bLIYbIH
TYABIPATbIH aliMakKa Haszap ayzapblLiafbl [2]. Conpai-
aK aHaMHe3/[li >XUHAy 6apbICbIHAA asKTa OYpbIH OOJIFaH
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»KapakaTTap, TOObIK OyblH 6GaljaMAapbIHbIH CO3bLIYHI,
XKYHeJli aypy/ap >koHe OCbl yaKbITKA JeHiH >KacasJblHFaH
omepanusJap TypaJbl aKHapaTTbl HAKTbLIAY KaXeT.
AypyznblH NalUeHTTiH KYHJeJdiKTi eMipiHe »oHe OHBIH,
KaCibu MiHZETTepiH aTKapyfa ocepi Typasibl CypayablH
MaHBbI3bl 30D, 6HTKeHi Oysl HAKThl JJUAarHO3 KOWbLIFaHHAH
KeliH KaHJal eMjiley HeFYpJIbIM KOJIaJbl GOJIATBIHBIH
aHbIKTak anazel [9]. ToObIK OYbIHBIH Kapay KesiHe
Oy/NLIBIKET aTpOdUACH, asgKTBIH OCi jKoHe CYHeKTiH
JfebopMaluACkIHbIH 60sybl 6aranaHa/bl. [lanueHTTepAIH
TOOBIK OybIHBIHBIH aybIPChIHYFa IIAFbIMJAHy Ke3iHze
afKTbIH OCiHe Haszap ayJapblIMalTBIH Ke3ziep 60Jafbl.
Anaiijla fleHe caJMaFbIHBIH TapaJybl, OCbTIK >XYKTeMe
»K9He OyblH GHMOMeXaHHKAChl ©3repeTiHJIiIKTeH BapyCThIK,
HeMece Ba/IbIYCTHIK JAepOopMalUAHBIH TOOBIK GYbIHHBIH
3aKbIM/IaHYbIHA eJieyJii acepi 6ap.

To6blK, ~ GybIH alHaIaCbIH/IaF bl aybIPCBIHY
HYKTeJIepiHiH opHajacybl OybIHJBIK HeMece CyHek
MaTOJIOTUACBIHBIH, Naija GOJIyblH KepceTeAi, MbIcalbl,

AcnanTsIK 3epTTeyJjiep

OcTeoapTpUT  AMATHOCTHKACBIHBIH  acHanThbIK
oflicTrepiHe Tikesel, TabGaHAbl Oypy apKbLIbl KOHE
OyHipJiK NpoeKUUsAAaFbl peHTreHorpadus, KOMIbIOTEPIIK
ToMorpadus (KT), KYKTEMeJTiK KOMITBIOTEPJIIK

Tomorpadusi, 6ip GOTOHJbI IMHUCCUSIBIK KOMIBIOTEPJIK
MarHUTTi-PE30HAHCTHIK,
To6bIK GYbIHHBIH

tomorpadpus (BPIKT) koHe
tomorpadus (MPT) »xkartagbt [11].

Tonai-KalblK Topi3sec OyblHJA, OKIle-TeKlle Tapiszjec
OybIHJIa, KAaWbIK Topi3/iec-CblHAJIBIK OyblH/JA, TOmAHacThl
OybIHZA HeMece TaObIH GybIHJAPBIHAA. ToOBIK
OYBIHHBIH, (opcUdIeKcUsT KoHe IJIaHTap(IeKCus)
Ko3fasblc aMIuiuTyAaceiHa (KA) Haszap ayzapa OTbIpHIIN,
TONAHaCTBLIBIK, OYbIH, TONMAW-KAWbIK >K9HE OKIlIe-KYOThI
yil OYbIHABI KellleHiHiH (3Bepcusi >koHe HHBepcHsi) KA-
CblH 6arasnay KaxeT [10]. Kosfajbic aMILIMTYAACBIHBIH
LieKTeJlyl apTpo3JblK 63repicTepAi KepceTyi MyMKiH.
Tekcepy ekl »aKTbl KYPTi3ilyl KaKeT: )Kypy >KoHe HepB-
KaHTaMbIp KbI3MeTiH 6aFajiall OTBIPHII, xKaMbac xoHe Tize
OybIH/IApPBIH TeKCePYy/i KaMTYBbI THIC.

Conpaii-aK 6aiyiay anmapaTbIHBIH JK9He THICTi
OYJIIIBIKETTED MeH CiHipJIepAiH, TYPaKTbIJIbIFbIH
Tekcepy KaxkeT. ToObIK OYbIHHBIH GaFasayFa Y3bIH JKoHe
KbICKa J>KIJIIHIIIK ciHipsepiH Kapay, osiap/iblH, GOHbIMEH
najblnanusjay »oHe IJIAHTAapJbIK Oyry/xasy KesiHze
KapchblIacy KYLIiH TecTisiey Kipyi Tuic [2].

OCTE0apTPHUTI, 6acka OybIHJApJaFbl CUSKTBI, CYHeK
ecinainepiniy (octreodurtrepAiy) naiija 60aybiMeH, GYbIH
TapblIybIMeH, CyOXOHAPaIb/bl CYHEeKTiH ThIFbI3/jalybIMeH
(cy6xoHApaIbbI CKIEPO3), CYOXOHpaib/bl KUCTANAP/bIH
nai;a 6oJybIMeH K9He OyblH OeTTepiHiH miliHiHIiH
e3repyiMeH HeMece oOJIapAblH KeHiHri KeseHJepiHze
nedbopmanusiceiMeH Kepineai (2-wi cyper) [12,13].

2 cypem - Tikesell (A) xcane 6yliipsik (B) npoekyusinapdarvt Th penmeenozpagusicul (a-scininwix ocmeogdummepi; b-kiwi sicinik
ocmeogumi; c-monatl ocmeogumi, 6yliipaik npoekyus0a Kbi3bla Kepcemkiul - 6yblH KeHicmigiHiH mapblaybl, cy6XoOHOpaabObl cKaepo3)

Mopdo/IorusiNbIK —~ TYpPFBIIAH  9PTYPJi  TOOBIK,
OYBIHHBIH, OCTEOXOH/Apasb/ibl 3aKbIM/IaHYbl 6ap.
BipiHwiileH, KUCTO34bl aKay >kapakaT a/iFaHHaH KeHiH
yaKbIT ©Te KeJle CHHOBUAJbJbl CYUBIKTBIK €HeTiH
MHUKpOXKapbIKTapAaH naija 6osazpl, 6yJ KUCTadap TY3y

yiiH cydek imigik KbICBIMABI KOFapbLiaTafbl (3-mi
cypert). Exinmi karmaiifa, mapakaTTaH KeliH 6ipgeH 6oc
OCTEOXOH/Ipa/ib/ibl GparMeHT nana 601azbl.

3 cypem - Tikeseti (A) scane 6yliipsik (B) npoekyusaapoarsl ocmeoxoHopusiivlk akayaapsl 6ap T KT
(1 - ppaemenmmik akay, 2-kucmasvlk akay)

PenTtrenorpammaja MUKpPOXapbIKTapAblH,
0OoJIyblH aHBIKTAy 6©Te KWbIH. Bysn epTe KeseHzepje
KHUCTA TUNI GOUBIHIIA OCTEOXOHJPaJbJbl 3aKbIMAAHYbI
epTe JUAarHOCTUKAChIlH KublHAaTazabl [14]. lkuta Y. xoHe
TaFbl 0acKa aBTOpJAp OCTEOXOHAPAJIbJbl 3aKbIMZAHYBI
JAUATHOCTUKACBIHAAFbl  dPTYpJl  acnanTblK — 3epTTey

9JiCTepiHIH ce3IMTaJAbIFbl MEH epeKIUeJsiriH aHbIKTazbl
(1-mi kecte) [15]. KecrefeH kepinm OTbIpFaHBIMbBI3/AH,
peHTreHorpadus 0CTe0APTPUTTIH aIFAlIKbl Ke3eHIepiHae
aHBIKTAy ce3iMTaJ/1/|bIFbl TOMEH K9HE ayPY/bIH aybIPJIbIFbIH
YKUi 6arasiaMaiibl.
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1 kecme - OcmeoxoHdpan0dvlk akayaapdsl duazHoCMuKaayodars! achanmulk 3epmmeyodiy apmypi adicmepiniy ce3immanodsiFol MeH

epekwedniei
9jicrep Ce3iMTaIbIK, Epexkiueiri
CraHapTThl peHTreHorpadus 0,59 0,91
Ta6GaHzbl 6ypyMeH peHTreHorpadus 0,70 0,94
KT 0,81 0,99
MPT 0,96 0,89
KT coHfbl caTblgaFbl Kpy3apTpo3 Ke3iHJe 3aKbIMJlaHFaH 6eJiiriH Ja/1 okuiaysnayfa, 3aKbIMJAHY/bIH

CcyHek TiHiHIH >XOFaJlyblH, KHUCTaJapAblH JAaMybIH >XoHe
OCTeOapTPHUTI JAopexkeciH [aJ1 aHbIKTAy YIIiH Naljasibl,
6y/1 omepauus aajblHJAFbl >KOClapJayAa 6acTel peJ
aTKapybl MyMKiH [16]. Keli6ip »kaFaaiiap/a )XyKTeMeMeH
KT »xyprisinezni, o1 To6bIK OybIHHBIH, (QU3HUOJOTUSIIBIK,
aFjanjia Tericteyai 6aranayra, 6apJiblK Ka3bIKTbIKTapa
OCbTiK aybITKyJlapZibl aHbIKTayFa MYMKiHAIK OGepeni
K9He TOOBIK OybIHHBIH, TabGaHHBIH apTKbl, OpTa >9He
aJNJbIHFBl GeJiKTepiHiy JAedopmanusaapelH eMJeyae
naigananbiiybl MyMkiH. B®IKT  sazaposblk MeguuMHa
netektopbl MeH KT 6ipikTipezi. Bys To6bIK GYbIHbBI €H Kol

KapKbIH/JBUIBIFBIH ~ aHBIKTAyFa, COHJaW-aK  LIeKTec
OybIH/apaFrbl OCTEOAPTPUTTI Kepyre MyMKiHAIK Gepefi
[17,18]. MPT-HbIH cTaHJApPTTbl PEHTrEHOJIOTHUSIBIK,
dJlicTep/ieH aWbIpMallbLIbIFBl  T'HMAJHUH LIeMiplleriHig
JlereHepalUsiCblH, CUHOBUT IeH CyHeK KeMIiriHiy iciHyiH
aypy ce3iMiHiH bIKTUMaJ cebebi peTiHJe KepceTe aJjajbl
(4-wi cypert). O coHfjaii-aK, 6aiiiaMZap MeH CiHipJsepaiH
»KapakKaTTapblH, CyHeK-lIeMipIIeKTiH  3aKbIMJaHYbIH,
COHJlali-aK TOOBIK OybIHBl >KapakaT CUHAPOMJIApbIH
HeMece aJI/IbIHFbl XUPYPTUAJIBIK apasacy 6eiriiepin Koca
asIFaH/a, Heri3ri ce6enTtepai aHbIKTan bl [19].

4 cypem - 2 npoekyusidarvt Tb MPT (cyb6xoHdpaabobl iciy, cy6xoHOpaabdbl Kucmanaap, 2uaauHoi wemipuiekmiy dezeHepayusicol)

EmMziey oficiH aHBIKTAy OCTE0apTpHUTI AapexeciHe
Heri3zmenyi »oHe 63iHiH aiaroputMi 6oJybl THic. Byn
yiIiH TOOBIK OybIHbI yiIiH Kesirpen meH JloypeHCTiH
TypsaeHAipisireH  kikTeMeci  (2-mi  KecTe)  KoHe
Tanakypa-TaHaka >kikTeMeci CHSIKTBI TOGBIK GYbIHBIHJA
PEHTTEeHOJIOTUSIIBIK, OaFasayfblH, 9pTYpJi >KikTeMesepi
naigananbianel [13,20]. CoHbIMEH KarTap, €H, TaHbIMaJ
Kyhe TaHaka KJaccMUKALUACHT OOJIBIT  TaObLIAbI.

XKiktey TepT ke3eHJi aHBIKTAHABl KOHE KJIMHHUKAJIBIK
MaHbI3bl 6ap, ce6ebi aBTOpJsIAp GipJiecKeH JereHepanus
JlopexxeciHe CcoWKec OYbIH CaKTaTbIH XHUPYyprusira
LIeKTeyJsep KouAbl. Anaiijia, 3epTTeysep KepceTKeHJeH,
OyJ1 KIKTeyJIep/iH emKanChIChl MeliM Kabblijay KypaJibl
peTiH/le HeMece apakKaTTaH KeHiHri TOOBIK GYbIHbI
oCcTeoapTpUTiHe 6Go/nKaM kKacay YUl ceHimai emec [21].

2 kecme - Keanepen men JloypencmiH - Takakypa-TaHaka 6ipikmipinin e3zepminzen TE apHaaraH kaaccugukayusicol

Kesuirpen MeH JloypeHCTiH K1acCUPHUKALUAChH Takakypa-TaHaka KJacCUpHUKaLHsICh
1 Topexe Meznanb/pl HeMece JIaTepasb/ii TOGBIKTAFbI aMaJjibl 0CTe0PUTTED, Bacrankpl ckyepo3 sxoHe ocTeopUTTEPAIH, TY3iyi, GybIH
Aop CHUpeK UIHIIIK CK/IepOo3bl, 6ybIH CAaHbLIAYbIHbIH TapbLIMaYbl CaHblIaybIHbIH TaPbLIYbIHCHI3
2 nepese OcreoduTtTep Meauaib/bl TOOBIKTA, OYbIH CAaHbLIAYbIHbIH Tapbliybl | MeJuaib/bl OybIH CaHblJIAYbIHbIH TapblLIybl (CY6XOHApasb/bl
P KOK, cyiekneH 6aiaHbIC )KOK)
OcreopuTTep MeinabAbI )KkoHE /HeMece J1aTepasib/ii TOGBIKTA, . o
o CyliekneH cy6XoH/pa/ibl )kaHaCybl 6ap Tomal cyiex
3a zopexe OybIH CaHbLIAybIHBIH OpTalia Tapbl1ybl <50% o
A A KOMHaybIH/ja GYbIH CaHblJIAYbIHbIH 061N TEPaALHACHI
Tomnal cyieriniy GypbILIbI <2
OcTteoduTTep MeUaNbAbI )k9HE /HEMece JlaTepanb/i . N
o . CyliekneH cy6XoH/pas/ibl )kaHACybl 6ap Tomai cyiek
3b popexe TOGBIKTA, OybIH CaHbLIAYbIHBIH OpTalla Tapbliybl <50% Tonai .
LU o KoMHaybIH/ja GYbIH CaHbLIAYbIHBIH 06N TEPALUACH
cyHeriHiHOYpBIIbI>2
OcteoduTTep MeAHAIb/AbI JKIHE JIaTepasib/ii TOObIKTA, COH/Ial-
4 Hopeske aK KiJIIHIIIK - Tonal cyilek 6ybIHAAPbIHbIH, LIEeTTepiH/E, 6ybIH ToJsbIKTal yJIKeH XiTiHIIK-Tonak cylek »aHacybl Ke3iHgeri
AP CaHbLIaybIHbIH, alKbIH TapbLIybl (>50%), XiMiHIIK-TONAl cyliek GybIH CaHblJIAybIHBIH 06 IUTEPALUSACEI
GYbIHBIHbIH, alKbIH CKJIEPO3bI

Kpy3apTpo3abl emaey

Kpy3apTpo3zabl emMJiey KOHCEPBAaTHUBTI, OYBIH/bI
caKTayfa OaFbITTaJFaH XUPYPTUSJIBIK »oHe 6ybIHHAH
albIpbLIyFa OKeJEeTiH XUPYPrUs/IblK OoJsibll GesiHeni.

26

EMpey aficiH TaHZay 0CTeoapTPUTI AopexeciHe Herizaenyi
KepeK XaHe 63 aJIFOPUTMi 60J1ybl Kepek (5-111i cypeT).
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KoHcepBaTHuBTi emey

KoHcepBaTHBTI eM/iey TOOBIK GYbIH ONlepalUsChlH  CaKTay KaKeTTiri Typasel TyciHAIpy MaHbI3gbl. CeMi3zik,
GospIpMali HeMece KeM JiereH/le KeWiHre KaJZIbIpbIN,  JypbIC TaMaKTaHO6ay, )KOFaphbl acep eTeTiH CIOpPT TypJiepi,
NalMeHTTiH  KO3Fa/lbIChbl MeH  QYHKIHOHA/IABIFBIH  JKYKTeMe CUAKTHI GakTopsap QYyHKIMOHAABIK OY3blIyIap
caKTrayra MYMKiHJik Gepeni. Kpy3apTpo3ablH caTbIiCblHA  KaylliH apTTBIPBIN, apTPO3/bIH 6plIyiHe 9Kesyi MyMKiH [9].
KapaMacTaH, THIMALIIriH 6aFanay yuIiH keMiHze 6 ail 60iibl  PapMaKoJIOrUAJIBIK eMec XoHe GapMaKoJIOTUAIbIK eMey
KOHCEepPBATHUBTI eM/iey/ieH 6acTay yCbIHbIIA bl [laliieHTKe  TaKTHKACBIH aXKbIpaTazbl (3-1i kecTe).

OCTEOapTPHUTTI eM/Jiey Ke3iHJie YChIHBIM/JIAp MeH peXUMi

3 kecme - [layuenmmepdi koHcepsamusmi emdey adicmepi

dapMaKoI0rUsIbIK eMec dicTep

1 dusnoTepanus xaHe a3po6ThI XKATThIFYIap [22]: MpoNpHOLeNIMAHbI XaKCaPTY KoHe TOObIK 6ybIHbIHbIH, JUHAMHUKAJBIK,
TypaKTaH/bIPFBIIITAPbIH HBIFAUTY

2 [MauueHTTEpAI OKBITY [23, 24]: casMaKThl a3alTYy, OMip CaJThIH 63repTy, KOChIMINIA TipeK KypaJAapbliH KOJIaHy

3 OpToneus/IbIK KYPbUIFbUIAP [25]: AYpBIC TY3€TY, KO3FaIFbILITBIKTBI LIEKTeY, MeihaJl/ibl HeMece laTepas/bl cbiHa < 10 MM

DapMaKoJIOTUSLIBIK 9AiCTEp

1 AHaJIbreTHKTEp >K9He KabbIHyFa KapChl CTEPOM/THI eMec IpenapaTTap [26]

2 [/110K03aMHH, XOHAPOUTHH CyJIbGaThl XaHe T. 6. cusiKTbl OA eMzieyre apHa/IFaH CUMIITOMATHKAJIBIK Oasty acep eTeTiH npenaparrap [27]

3 Bybiniminik kopTukocrepoungrap [28, 29]: 3-4 ail MHTepBa/IMeH XKblIbIHA 3-4 MHbEKIM (a/IIbIH aJia )KaFbIMChI3 HOTHXKeJIepi Typasibl

aKMmapaTTaH/BIPY KaXeT)

4 TYTKBIPJIBIKTBI apTTHIPAThIH NpenapaTTap (ruanypoH KelliKblabl) [30-34]: aHaareTHK icep eTneNTiH NalUeHTTep YIIiH

5 Tpom6ouuTtTepre 6ai miasma (PRP) [35-38]: aybip xaHaMa acepsiepAiH 60/1Maybl )kaHe aypy ce3iMiHiH aiTap/bIKTal 6acenaeyi

6 MesenxuMablK 6araHalibl )kacyuanap [39-42]: To6bIK 6ybIHBIHBIH 0CT€0APTPO3bl Ke3iH/je eMey/ie KoJ1JaHbUIYbIH apbl Kapai sepTTey
To6blK, ~ GYBIHHBIH ~ OCTE€0apTPUTI apHailbl HAyKacTbl TOJBIFBIMEH eMJeyre MYMKiHAIK 6GepMeiiai,

eM/leyre apHa/faH KJIMHUKaJIBIK YCbIHBICTAap 6o/Maca TeK XUPYPrUsiIblK eMJeyAi KelnikTipeni. 6 ail iminge
fa, 6Gacka OybIHAApAblH  OCTeoapTpUTi OGOMBIHIIA KOHCepBAaTUBTI eMjey THiMci3 6o0J/ica, Kpy3apTpo3/Abl
>KaJINbl KaOblIJAHFAH YCbIHBICTApAbl OPbIHAAY OPBIHJBI  eMJAey/iH XUPYPrUsIbIK 9/iciHe XKYTiHIeH XKeH.

Gosibll  KepiHeJi. OJeTTe, KOHCEpPBATUBTI eMm/jey

BybIHAApABI CAKTAaUTBHIH XUPYPrUsAJIbIK eMAeY

OcTeoxoHApaIbAbI 3aKbIM/IAHY oHe TOObIK OYbIH  koHe OybIHILIIIK 6Goc JeHesepai »kowoga Tuimai [43].
apTpPO3bIHBIH, 0acTanKbl Ke3eHJepiHAe KoJJaHbLIaZbl. —JIoKaliu3anusiJlaHFaH OCTEOXOHJPasbJbl 3aKbIMJAHYJIAp
OstapFa MbIHaIAp KaTazbl: OoJIFAaH JKaFJaifa 1eMiplieKTi KajlblHA  KeJTipy

1. Apmpockonusiavik de6pudmeHm afiicTepiH KosjjaHyFa MyMKiHZiK Gepefi. COHbIMEH KaTap,
apTpocKonus aypyAblH [JaMyblH 0aceHjeTin, KeHiHri

ApTPOCKONUANILIK ACGPHAMEHT — KPY3apTPO3/AbIH XUPYPrUsJIbIK apasacy KaKeTTi/IiriH KelikTipyl MyMKiH.

epTe KeseHJepiHJe KOJJaHbLIAThIH djic. bysn npouenypa
aybIPCBIHYZBl A3aWThbIN, QYHKIHUSHBI >KaKcapTa aJajbl

27




Traumatology and Orthopaedics of Kazakhstan, Volume 76. Number 1 (2025)

2. OcmeoxoHOpab0bl 3aKbIMOAHYObl XUPYP2USAbIK
emadey

OCTeoXOHApaibbl 3aKbIMAAHYAbl XUPYPLUSJIBIK,
eM/leyiH KeNTereH ajicTepi 6ap, OHbIH illiHAEe KenTereH
OypfblIay, MHUKPOCBIHABIpYJAp, JAeOPUAMEHT JKoHe
abpasusi, ayToreHJi cyiek-1eMiplieKk MaacTUKachl, KOSH
cyderiHiH aJJIOTpaHCIJIAaHTATbIH TPAHCIJIAHTTAY >KoHE
ayTOJIOTUSIJIBIK ~ XOHAPOLUTTIK HUMILJIAaHTALUs  GOJIbII
TabbLIa/bl.

o Cyliek kemizeiH blHma/aHoblpy adici

Cyllek KeMIriH bIHTa/laHJbIPY 9AicTepi, COHBIH,
iminge OipHemwe OGypFbUIAyAbl, MHKpPO  CBIHBIKTap
XoHe abpasusAJbIK apTPOMJIACTHKAHbl Koca aJIFaHzAa
CyHeK-MM JKacyllajiapblH >koHe OybIH LieMiplueriiy,
pereHepanusAcblHa bIKNAJA eTeTiH ecy ¢aKTopJapbiH
60caTy YlIiH Cy6XOHApPaIb/bl CYHeKKe eHyre GarbITTalFaH
(6-mb1 cypeT). Bysn agictep aygaHel 150 MMZ-zeH KeM
HeMece AuaMeTpi 15 MM-re feHiHri 3akbIMAapAbl eMjey

yiliH nmaifanaHbliajbl XKoHe epTe >KoHe opTa Mep3iMai
Ke3eHJlep/le KaKCbl HaTHXKesep Gepeni [44,45]. Anaiiza,
’)KaHa/laH KaJlllblHA KeJITIipiJireH 1IeMipuieKk THaJuH
meMipiieriMeH cajbICTbIpFaHJa HKeMJl >XoHe TO3yFa
6eiiM Ta/NIIBIKTBl MieMipliek 60JbIN TabbL1aZbl [46].
OcblfaH KapaMacTaH, KeINTereH 3epTTeyjep cyHek
KeMIriH bIHTaJIaHABIPY apicrepimen Th OA empey
Ke3iH/le OHTAWJIbl HATHXKeJep Typasbl Xabapsanzbl, 6y
peTTe 3aKbIMAaHy MeJjmiepi 0,25-geH 4 cm?-re geitin, an
emaeyaiHcoTTiNr 39%-1an 96%-ra aewin e3repai [47].
3eprTeynep aygaHbl 150 MM2-7eH keM HeMece guaMeTpi
15 MM-re AeliHri 3aKbIMJaHyIapAblH, HEFYPJIbIM KOJIAUJIbI
HoTmwkeci 6Gap ekeHiH kepceTrTi [48]. Xyprisiaren
MeTaaHa/ U3 cylek KeMiriH bIHTallaHABIPY d9AicTepi yuIiH
3aKpIMJIaHY/AbIH HEFYpJbIM KoJaiabl Mesuepi 107,4
MM? HeMece guaMeTpi 10,2 MM Jeilin 60/1ybl THiC ekeHiH
KepceTTi [49].

6 cypem - Tonaii cylieziniy apmpockonusiiblk MukpopakmypuHei (a - apmpockonusiiblk mieicmiy cy6xoHopaabobl cyliekke enyi, 6 -
3aKbIMOAAFAH CYOXOHOPALOLI CyliekmeH KaH kemy 6atikanadvl)

* OcmeoxoHOpa/1bdbl aymompaHcnaaHmayusi

OcTeoxoHApaIbAbl ayTOTPAHCIVIAaHTALUA Tomau
cyviektiH Tb OA emjey yuiiH KosgaHbLiajbl. Bysa apic
FHaJIMH  lieMipiieridiy OyblH KeMICTiriH  KasmnblHa
KeJITipyre »koHe CydeKk TiHiHIH KopllaFaH alMakka
J)KaKChbl TYCYiH KaMTaMachbl3 eTyre MYMKiHAIK 6epeni.
JloHOpJIBIK y4ackesiep KebiHece caH CYHeriHiH AUCTaNbAbl
GesiMiepiHeH anblHAAblL. LIMJIMHAPAIK TpaHCIJIAHTATThI
HeMece GipHellle ThIFbIHAAP/Ab! (MO3aMKaJbIK MJACTHKA)
naijanaHy 3akKpIMJ@aHy MeJlliepiHe GaliaHbICThI (7
cypet). KelliHre KajiJbIpblIFaH 6cy HEMecCe 6CIey KUiJiri
mamameH 0-2% kypaizabl [50,51]. OnepauusgaH KeiiH
J)KYKTeMeci3 6-8 anTa ’KoHe THUIICTIK HMMMOOHWJIM3aIUs
YCbIHBLIAABl, Oyl cyWeKk  KeMiriH  bIHTalaHABIPY
dJlicTepiMeH caJbICTBbIpFaH/la KaJllblHA KeJTipy Ke3eHiH
y3apTazbl. Kennedy |.G. xoHe T.6. aBTOpJ1ap 72 NALlUEHTTIH,
alTap/bIKTall ’KaKcapFaHbIH aTam ©OTTi, oJlapAblH 42-
ci OYpBIHFBI CIOPTTHIK 6esiceHAiINIK JeHrelliHe opasjbl
[52]. Hangody L. xkoHe 6ackanapbl (2010) 17 XKbUIABIK,

- ~

s~ %
o N

ﬂ: y

., P
- -

3epTTeyiHJle MO3auKaJblK IJIACTUKAJaH KeHiH >KaKChbl
J)KOHe TaMalla HaTWXKesepbaraHaabl 92%  Typasbl
xabapsaagpl [53]. Anaiiza, KadWTasaHFaH apTPOCKOMUSA
Ke3iHze mnanueHTTepAiH 36%-bIHAAQ TOJBIK CaybIFy
6osiMaFraH, 6y apTpockonus MeH MPT HoTwmxkesepiHiH
colKecci3iriMeH aHbIKTaJAfaH. JIOHOpPJIBIK y4acCKeHiH,
aypybl mpob6JsieMa 6GoJsiblll Kajbil OTbIp. Reddy S. koHe
f6ackasapbl JJOHOP OO6JbICBIHAAaFbl 11 malUeHTTiH,
4-iHpe enPyip KOJIAUCBI3ABIK Typasbl Xabapsanbl [54].
Chimutengwende-Gordon M. xaHe 6ackaiapbl GUOPO3BIK,
HIeMipIHIeKTiH ruepTPOoPUACH CUAKTHI Kyp/ie i acKbIHy/I1ap
»KafjansapbiH atan eTTi [55]. Kepicinme, 831 nmanueHnTTi
KaMTHUTBIH y3akK Mep3imJi 3epTTeyge Hangody »xoHe Fuels
JOHOPJIBIK, yYaCKeHiH CbIpKaTTaHYWbLAbIFbl 3%-Fa JeliH
TeMeH/iereHi Typasbl xabapsazpel [56]. OcTeoxoHgpaab/bl
ayTOTPaHCIUIAHTALUSAHBIH, Herisri kemiijgikrepi - 6y
TONal CyHeKTiH yJKeH KeJjieMJe 3aKbIMJaHFaH Ke3je
ayTOTPAHCIJIAHTAT KOJIJJaHY/|blH MYMKIiH eMecTiri »<aHe
JIOHOPJIBIK yYacKeJiepMeH mpo6JieManap 6oybl.

7 cypem - CaH cylleciHiy alidapWbiFbIHbIH 0CMeoXoHOpa/1bObl 6araHawaHbl monatl cylieziHiy kemicmizi opHbiHa ayvicmulpy [52]

* OcmeoxoHdpabObl annoepagmayusi

OcTeoxoHApanbAbl asnorpadranus akayabl THICTI
MeJiliep/eri TpaHCIJIAaHTAIlUsIMEH TOJIThIpa OTBIPHIIN,

Tomal cyHeriHiH TepeH *oaHe ipi OX3-sapblH eMJey YLIiH
Kos1laHblIazbl.  Herisri apTBIKWBLIBIFBL - JOHOPJIBIK,
y4yacKeZie acKbIHYJIapAblH 00/Maybl, OyJ MO3auKaJbIK,
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IJIaCTUKaMeH CaJbICThIPFaH/AQ TaJILIbIKThl IIeMipIIeKTiH
eHy MYMKIiHAIriH asaiTajbl. AJUIOrpaHCIJIaHTAT YJIKeH
0X3 yuiH xoHe caTci3 GipHelle MO3auKaJbIK MJACTUKTEH
KeHiH Kosadabl. Byn agicti anram per Gross E.A. »xoHe
6acka aBTopsap 2001 KbLIbl YCbIHFAH K9He 12 XbLIJBIK,
6akpliay asaorpadTblH opTalia eMip Cypy YyaKbeIThIH 9
JKbLI ekeHiH KepceTTi [57]. Gortz S. »aHe 6acka aBToOpJap
aytorpadThiH eMip cypyiHin 83%-bl koHe NalueHTTepAIH
60%-bl QYHKIUAHBIH KaKcapFaHblH aTan eoTTi [58].
AyTorpaHclJaHTaTThbl KOJJJaHFaH Ke3Jie WHQEKIHSIHBIH,
6epinyi MyMmKkiH, 6ipak 6y/1 KayinTi azaiiTyra 6osazab! [59].
3akpiMZaHy  MeJuiepi 300 MM2-JleH acca Jja, MaHbI3/bl
daxkTop emec. AKayAbpl TOJTBHIPY YuiH 6ip asgorpad
JKEeTKIMIKTI, O/ MeXaHUKaJbIK KacUeTTeEPAl *KaKcapTaabl

J)KoHe OipHelle  aBTOTPAHCIJIAHTAT  GaFaHaJaphl
apacelHAaFbl ~ HAIlap  MHTerpanusra  GalJaHbICTHI
MacesiesiepAi  KOSAAbI [49]. Anaiiga, Kazakcran

Pecny6iMKaceIHBIH, ayMaFblHJ@ MoOHIT assorpadrapbiH
KOJIJaHYFa 3aHHaMaJIbIK JeHrei/ie ThIMbIM caJlbIHFaH.

o )Kacywanavik mepanus

COHFBI €Ki OHXBUIJBIKTA  OCTEOXOHJpPasbJbl
)acymanblK umimiantanusa (0XKU) empey omici petinge
YCBIHBLIABIL, OYJ KOJal/bl KJIWMHUKAJBIK HOTHXKeaepi
kepceTTi. Brittberg M. koHe 6ackasaphl ajfaul peT Tise
GyBbIHBIHBIH, TOJIBIK, KA6aTThI lIeMipIleK aKay/JapblH eMAey
YUIiH ayToJiorusiiblK, xoHApouuTTik OXU a3ipseni [60].
0KW npoueaypachl eki Ke3eHHeH Typajbl: LieMiplieKTi
any (1) »xambac cyHeriHiy OyHipJiik HeMece MeAHabJbI
KOHJIMJIIHIH KYKTeJMereH aWlMarblHaH (8-mi cyper).

KynbTueuposaHue

o o

Knetkn

\ -

nedext

'y t OcTeoxoHApantHbIi |

[llemipuiek ycakTajajJbl, KoJlJlareHa3aMeH blJIbIpai/ibl,
coZlaH KeHiH LleHTpudyrajaHabl *KoHe >acylla TYH6ACHI
aJIBIHBIN, KYJIBTYpasblK OpTaZia KalTa cyclleH3usIaHa/pbl.
XKacymwanap eki anta imiHjge kebGeieni, cofjaH KeHiH
onap (2) wemipmek akayblHa HMIJIAHTALUSIAHbIII,
nepuocTeyMMeH >kabbliajbl. XKyprisisren septreysnep oH
HOTIKeJiep TypaJsbl Xabapsazbl: Giannini S. »oHe 6acka
aBTopJiap 26 aiijlaH KeliH GapJiblK 8 malueHTTe KOJIanJibl
HOTWXKeJiep Typasibl xabapJagpl, AOFAS ynaiibl 32-1eH 91-
re Aieiin xakcapzbl [61]. ApTpockonus memipuiek Tapisai
TiHAep6aFaHa/Jbl >KaKCbl pereHepaluscblH aHBIKTa/bl,
al rucrosorusablK 3eprrey Il TunTi KoJsareH MeH
IpOTeOoVIMKAH/ApAbIH, 6apabap 3KCIPeccUsiCbIH KepCeTTi.
Battaglia M. »oHe 6acka aBTopJsiap 5 Kbll 6GakblLIayAaH
KeliH yKcac HaTHxesep Typasibl xabapsaaael [62]. ACI
KOJIZJAaHYZIbIH, Herisri mpo6J/ieMaapbl pereHepanusjaHFaH
$UbpPO3AbIK 1IEMIPIIEKTIH TOMEH MeXaHUKaJbIK OepiKTiri
MeH UKeM/JIIriH, 6YbIHAAPAbIH Y eMeJi JereHepanusichlH,
eki Ke3eHJi paciMmaep  6GafaHasbl Ka)KeTTiJIiriH,
CyOXOHJpa/bJbl aKay[bl HaIlap PeKOHCTPYKLUsAIAY/ b
JK9He cyMek YCTiH maifiasaHy Ke3iHJe TpaHCIJIAaHTATThIH,
runeptpodusicelH  KaMmTuAbl.  Ocel  mpo6JieMasap/ibl
meny yiiH cydek ycTiHig opnbiHa I/III TunTi KostareH
MeM6paHacel madjanasHelgbl.  Gooding C.R. xoHe
b6acka aBTopJsiap cydek acTel TB TpaHCIJIaHTaHTTBIH,
20% runeptpodusickl 6ap ekeHiH KepceTTi, 6y
KoJslareH MeM6paHacel TH 2,9%-6eH ca/jbICTBIpFaH/a,
KoJiIareH MeMOpaHa/japbelH IleMipiiek JedekTiciHgeri
XOHZPOLUTTEPAI kaby YIliH Kosiai/abl MaTepHas eTTi [63].

HagkocTHHLa

Mmnnantauma

8 cypem - Ocipinzen aymosiozusiavik xoHdpoyummepdi umnaanmayusaaay npoyeci [64]

MaTpukc-accoyuanusaaHFaH XOHJIPOLUTTEPAI
HWMILIaHTaLUsIay (MAXHN) TIHAIK WHXeHepusd
TEXHOJIOTHSChIHA HeTi3/jeJIreH eMey/iH KaHa d/jici 60J1bIn
Tab6bL1a/(bl. COHFBl OHXXBUIJBIKTA LIEMIipIIeKTi KaJblHa
KeJITipy YLIH XOH/APOIUTTEP/MaTPUKC KOHCTPYKLHUSIAPEI
azipsenai [65, 66]. Kasipri 3amanfer MaTpunanap kebinece
)Kacyllajapra ajfaM JieHeciHe yKcac 6GHOMHMETHKAJBIK,
OopTaHbl KaMmTaMacbl3 eTeTiH 3D-KaHKasapabl xacau
OTBIPBIN, KOJIaleH HeMece THaJypOH  KbIIIKBLIbI
HerisiHzeri GUOBILIPAUTBIH MaTepHalfapJaH Typajbl.
OJICTIH apTHIKIWbLIBIKTapbl MaTpULAZaFbl >Kacyllajgap
deHOTUNIHIH caKTalyblH, KaHKAJaFbl KacyllaJapAblH
GipKesIKi TapaJsiyblH JKoHe THICTi KeJsieMZieri MMILJIaHTTap
»)Kacay MYMKIHAIriH KamTuabl. KakblHAa Kyprisijred
3eprreynep MAXU-gpr TO6BIK 6ybiHBIl OA emjey yuIiH
naianaHy KesiHje nepcrneKTHUBaJIbl HOTHXKeJep KOPCETTi.
Magnan B.»xaHe 6ackanapsl MAXU TexHOIOTUsICHI GOMBIHIIIA
XOH/IpOLMTApPJIbIK-KOJIJIareHli MaTpUlajJapMeH eMJe/reH
30 nanueHTTiH OH HaTWXeJepi TypaJsibl Xxabapsaabl: AOFAS
onepaLMaFa JeHiHri opralma KepceTKill 4 KbLIJaH KeliH
36,9-naH 83,9 6asra feliH jxakcap/ibl >koHe 30 MalueHTTiH,
28-1 aKCbl HeMece ©Te >XKAaKChbl HOTHXKe KepceTTi [67].

Richter M. MeH Zech S. 0X3 6ap 124 nauueHTTi eMzey
yiiH cydek KeMiriHiH 6aFaHasbl Kacymiajapel MeH [/
[II TunTi KosnareHAi MaTpULACBIH MaWJasaH/Abl >KoHEe
VAS FA kepceTkimi onepanusiian Kehin 45,2-neH 84,4-xe
nediH »kakcapabl [68]. BuoMHUMeTHKaNbIK KaHKaJap/blH,
COHFbI 3epTTeyJsiepi KaHyapJap MoAeJbJepiHje, COHJAM-
aK, in vitro »oHe in vivo ruajsuH leMiplIeriHiH OHTaNUJbl
pereHepauusicblH  kepceTTi. Ty3sinreH KaHKa/sap/blH,
JKOFapbl OHOCOMKecTiri KeJelekTe TiHAIK-MHXeHEPJIiK
nieMipIieK yIiiH eH »KaKCbl TaHay 60Jiybl MYMKiH. Ayaiiia
0XKH xoHe MAXU apicTepiHiH MexaHUKaJbIK OepikTiri a3
¢ubpO3AbIK TiHAEP MeH LIEeMipUIEKTiH pereHepaluyschl,
J)KOFapbl 3KOHOMMKAJIBbIK, UIBIFBIHAAD *K9HE JOHOPJIBIK
aliMaKTap/blH aypybl CUSIKTbI 63iHiH KeMIIiTiKTepi 6ap.
e[enb macsimaadarsiwimapoa OpPHA/IACKAH
Me3eHXUMAa/blK 6araHaabl dxcacywanapsii (MBXX) kondany

MBX-pIlH Me304epMalibAbl KaCylIaablK OaFbIT
OolbIMEH capaJjiaHyfa KabineTti, 6ysa osapAbl TiHAepAi
Ka/lllblHa KeJTipy YIIIH OPTOOMOJIOTHSJIBIK, >acCyllaJblK,
Tepanus peTiHAe MNaijanaHyFa MYMKiHAiK Gepeni [69-
71]. Epecex MBXK-bIH Oykin af3a 6GoHbIHIIA 9PTYpJi
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TiHjepAe ke3faeceni. JIMMOCAKUMAHBIH, €H a3 WHBA3UBTI
TeXHUKACbIHbIH, KOMeriMeH aJ/IblHFaH aJJaMHblH Ma#
Tingepinge MBX-HblH Meuliepi  AAPOJBIK  Kypamzbl
Kacywasap nonyasuuscelHblH, 1%-man 10%-ra  pgeitin
Kypaibl [72]. Xiang X. N. »xoHe 6acKasapbl OKlIayJaHFaH
meMipllek akayJapblH COTTI KaJlllblHA KeJITipyMeH
nleKTeyJi KJIMHUKa/JbIK 3epTTeyne MBX cingipinren
GHOJIOTUAJIBIK KaHKAJIap/bl HOTIKeJTi manjanansl [73].

YATTBIK OGUOTEXHOJIOTUS OpPTaJIbIFbIHBIH,
»KarFganbiH/a ayTosorusaablk MBXK MeH ecy dakTopsiapbiH
KaMTHUTBIH ~ OUMOKOMNO3UTTI  GUOPUHJAIK  TUAporesb
cuHTesei [74]. By ruaporens in vivo KosiH yirinepinge
J)KaKChl HOTHKe KepceTTi. [MCToNorusiiblK MaTepual
omepauusafaH  Kedinri 12-antasa penapauusiaHFaH
rAaIvH meMmipuiek  TiHi MeH CyOXOH/pasIb/ibl
cyiek TIJIaCTHUHKachlH KepceTTi. Tise  OybIHBIHBIH
OCTEOXOHJPAIABIK KeMicTikTepi 6ap mNaluUeHTTepje
ruaporesazi KOJIJaHy 6OMBIHIIA KJIWHHUKAJBIK,
3epTTeyJepAiH  aJJgblH aja  JepeKkTepi  OHTaWJIbI
HaTHXKeJiep KepceTTi. OcbLnaiia, OX3 6ap nanueHTTepAe
MBXK KoJsiiaHy - oflaH 9pi 3epTTey/i Tajsan eTeTiH TOJBIK
KapacTbIpblIMaFaH aiMak,

3. Jucmpakyusinvik
apmpoduacma3s

apmponjaacmuka Hemece

9zic Th AuCTpaKLUAABIK, KYLITI KOJIJaHa OTbIPbII
HeMece 06acKka TexHMKaJapMeH (XOHAPOILIACTHKa,
OCTEeOXOH/paJbAbl Nepdopanusiap, MUKPOCBIHABIPY/IAp,
rMajJypoH KbIIIKbUIbIHBIH, HeMece PRP mHBekuusiapbl
’)KoHe T.6.) yHsecTipe OTBIpBIN, YJKeH XKITiHIIIK »KoHe
TapaH/bIK CyHekTep apacblHAa OGekiTiireH HeMece
TOICa/bl ChIPTKbl OGEKITKIIITI OpHaTyJbl KaMTHUAbl [75].
Herisri kepceTtinimzep - )kapakaTTaH KeHiHri Kpy3apTpo3bl
6ap, AedopMalUAChl KOK KoHe KO3FasbIChl CaKTaJlFaH
’)Kac nmauueHTTep (45 xacka feiiH). CbIpTKbl GeKiTKill
uieMiplieKKke OH acep eTy yuIliH KeMiHJe 3 all opHbIHJA
TYpyHI THiC. ByJ1 TexHUKa a/IFallKpl 5 XKblJ1Jja aybIPChIHYAI
70%-ra JeliH TeMeHJeTyAe KYHJAbUIbIFbIH KOpCEeTTi;
ajaijla, HOTHXKeJlep YaKbIT ©Te KeJje HallapJani/bl
J)KOHe JKaKcapy TMIOTeTHKa/blK O60J/bll  TabblLIaAbl,
oliTKeHI 3epTTeysep OYbIHHBIH JAMCTPAKLHUSCHI Ke3iHJe
HmeMipueKTiH alKblH pereHepalUsACBIHbIH, JaJejepiH
aHbIKTaFaH oK, [76].

4. To6biK
ocmeomomusiaap

6YbIHbIHLIH atliHanaceiH0arbl

Bys - OybIHZABI caKTal Kasy OOWBIHIIA >KaJIbIFa
6ipZiel TaHBUIFAH KaJFbI3 poneaypa. ToObIK OYbIHBIHBIH,

nedbopmanuscbl  Ke3iHJle  KOPCETIJITeH  OCTeOTOMHUS
(kapakatTtaH kedinri CO 70%-ra JediH BapycCThIK
nedopmanuaMeH KepiHesi); MakcaT KywTi 6epy 6Gimirin
OYbIHHBIH, HEFYPJIbIM 3aKbIMJAJFaH OeJiiriHeH a3sbIpak
3aKbIM/IaHFaH OeJiiriHe KaiTa 6eJiy 6OJIbIN Ta6blLIa/ bl
[76]. OcTteoToMusiiap  TOGBIK, OYbIHbI  ChI3BIFbIHAH
J)KOFapbl (TOOBIK YCTiJMiK), OChI CBI3BIKTAH TOMEH
(nHppamassieosIpJbIK) HeMece apajiac OpbIHJAIAJbI.
Onap 70-75% »xkafmaisiapzia ayblpChbIHY/bI a3aUTa/Ibl )KoHE
apTpo/ie3 HeMece TOOBIK OYbIHBIH TOJIBIK 3HJOMPOTE3/EY
CUSIKTBl apajlacy KaKeTTiliriH KkeWiHre Kasjblpajbl
[77]. OcTeoToMus yiiH Heri3ri kepceTkim - omepanus
Q1 /IbIHIaF bl MPT HeMece WHTpaolepanusiabIK
apTPOCKONHUSA KOMeriMeH pacTajybl THIC KeM JiereHje
50% cay memipieri 6ap Tomal-yJKeH KiJiK OYbIHBIHBIH,
acummeTtpusiiblK, OA. BapycTeik, agedopmanus KesiHJe
MeaHWaJb/li allaTblH HEMece JiaTepasib/li »KabaThlH ChIHA
Topi3fi ocTeoToMus KoszjaHbLiaAbl [77]. ToGBIK GYybIHBI
BAJIbI'YCTHIK ~ JedOopMalUsAChIH  MeJUalb/Ji KabaThlH
CblHA TOpIi3/i OCTEOTOMHUA >KOJIBIMEH, Killli >KIJIIHIIIK
CyHeriHiH OCTeOTOMMSCBIMEH YHJeciMze Ui TyseTezl
[78]. BysbrHimwigik BapycThIK HeMece  BaJIbIYCTHIK
ACUMMETPHUSIJIBIK, TOOBIK OYbIHbI >KaFJalbIHJa OybIHHAH
TBICY/IiCTEP HALIIAp HOTHXKeE Oepe/lixKoHe Kal TaslaHy1ap/IbIH,
HeFYPJIbIM JKOFaphl »KUiJiriH 6epeai. MyHjai xarjaniapaa
KalTa/laHy/ap/iblH, ~ TOMEH  J>KMiJiriH, AYBIPCBHIHYIbI
enpyip KeHinJeTyai, QyHKIMOHAIABIK, KaKCapyAbl jKoHe
JleTeHepaTHBTIK MPOIECTIH MYMKiH 60JIaTbIH 6Gasiy/1ayblH
KOpCETETIH YJIKEeH JKiJIiK cyHeriHiH Kuraul OybIH ilmiHjeri
OCTEOTOMMUSIChI (mradoHmoMIACTHKA) cunaTTal/bl
[79]. Tafbl Gip MaHBI3ABI XaUT — TabaHHBIH OiTicrel
KaJIFaH CbIHBIKTapbIH eMmjiey. Zhang Y. xoHe GacKasapbl
MayUeHTTep/iH KONUIIIriHje »aKcbl HeMece eTe KaKChbl
HOTHXKeJIep Typasibl XabapJsan/ibl, OYJ1 PeKOHCTPYKTHBTI
XAPYPTUAHBIH KONUIIIKTe TUIM/JI eKeHIH »XoHe OH acepi
npoueaypaZaH Kerid 27 KbliFa JediH caKTalybl MyMKIiH
ekeHiH kepceTesi [80].

ByblHHbIH ~ J#COFA/YblHA oKeJAemiH XUpyp2usiiblk
emdey apTPO3JbIH Kell Ke3eHJAepiHJe, ayblp aybIpChIHY
CUHJPOMBI, OybIH QYHKIUACBIHBIH OYy3bLIybl KoHE
pEeHTreHAiK cypeTTeple OybIH CaHblJIaybIHbIH
00JIMTEePALMAChl OOJIFAH Ke3ze KoJJaHbLIajbl. MyHAau
olnepauusiiapFa 3HA0NPOTE3/eY XIHE apTPo/ie3 HaTa/lbl.

ToGBIK GYBIHBIHBIH, TOJIBIK 3HAONPOTE3 ALY KOHE apTpoAe3i

Bys ocTeoapTpUTTiH COHFbBI CaTbIChl JaMblFaH
xkargahga (Takakypa-Tanak kiktesnimi 6GoibiHmIA 3B
J)KoHe 4-caTbliap) HeMece GYbIHABI CaKTay dJicTepi caTci3
6oJIFAaHHAH KeliH KepceTiareH.

¢ To6blK 6YbIHbIHBIH MO.J1bIK 9HOONpome3dey

COHFBI OH JKbLIJJAa XUPYPrUsl TOOBIK OYbBIHBIHBIH,
ToJIbIK, 3HAomnpoTe3saey (TETI) kpy3apTposbl 6ap Keibip
nalUeHTTepZie TOObIK OYbIH apTpoje3iHe 6asama 60Ji/bl
[81,82]. Osapra asnFamkbl, >KapakaTTaH KeHWiHTi >koHe
KabbiHy OA-MeH aybIpaTblH, KO3Faly KabineTi MeH
3aKbIMJIAHFAH TOOBIK OYbIHbI (QYHKLHACHIH KOFaJTKaH
epecek MaLUEHTTep KaTaAbl. AfK apTpoje3i HeMece
Kepllijec 6yblHJapAarbl apTPUTTIK e3repicTepi 6ap
NaleHTTep Je  aybICThIPyFa JKaKChl  yYMiTKepJiep
6osibin caHasnazabl [82]. Kasipri yakbITTa KepceTkimrrep
OCTe0apTPUT TEPMHUHAJNJBIK CaThICBIHAAFBI (>kapaKaTTaH
KeHiHri, KaObIHy 1KkoHe TaFbl 0acKa) TMalUeHTTeD,
KO3FaJIMalThIH eMip casIThl, erjie afamzaap (KasipriyakeiTra

30

55 kacTaH ackaH), ToMeH QYHKLHOHAI/BIK KQXKEeTTIMiKTEp
)KoHEe OYbIHAAPABIH, CaKTaJfaH KO3FaJbIChl  GOJIbIN
Tabbp1aAbl. TOOBIK 6ybIHBI KOHTpJIaTepaibAbl apTpo/esi,
O0CTE0apTPUT YJIKEH HeMece Kepllisiec OybIH/Jap/bIH,
(aTan ailTKaHja, Tomad >XoHe TomMal-KaWbIKIIa Topi3ai
OybIHJAAPAbIH) aJAbIHFBI apTpoAe3i 6GosFaH  Ke3ze
ne KeHiHeH TapasfraH [81]. TBT3-meH 6alaHBICTBI
ackpiHysnap 13,5-teH 54,5%-ra gellin esrepeni. Keii6ip
KaFfaWaapra  OeTKi  JkoHe  TepeH  HHOeKUUsIAp,
»KapaJslap/iblH, albIpblIybl, WUHTpa >K9HE oOIlepalus/iaH
KeliHri  cbIHbIKTap (HeridiHeH TabaH cyiekTepi),
aceNnTHKaJbIK IIalKaly, onepaluusiad KeliHri aybIpchiny,
TBIFbI3/IbIK, reTepoTONHUsI/IBIK,  KaJblUUKaLUsIap,
CyHeK KHCTaJapbl, JKYMCaK TiHAEpAiH  KbICBLIYHI,
HeUpOBaCKYJISIPJIBIK ~ 3aKbIMJJaHy JKoHe  KalTasama
onepanusiHbl TaJal eTyi MyMKiH TepeH TaMbIp TPOMGO3bI
kipeai [4,83]. Exinwi »karbiHaH, TBTI ymin Geacenpi
nHbekuus, nepudepUsbIK apTepUsJapJblH  ayblp
aypysl, lllapko HeHpoapTponaTUsIChl HEMeCE JleHi cay Tepi
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»KabbIHAApPb! CUAKTBI Kelb6ip abCcoMIOTTIK Kapchl alFaKTap
6ap. CasjbICTbIpMasbl Kapchl KepceTimiMAaepre TeMeki
Liery, MaToJIOTUSJIBIK CeMi3/iiK, TOOBbIK OYybIH aHKHUJIO3BbI,
»kac »kacbl (50 jxacka feiH, fay/bpl Macesie), asKTapbIHbIH
ayblp KHcalobl, Tolal CyHeKTiH aBacCKyJsApJbIK HEKpO3bl
(50%-maH actam) koHe ocTeomnopos kaTtazpl [83,84]. Tize
’)KOHEe jKaMbac OYbIHJAApbIH TOJIBIK 3HJONPOTEe3/ey/leH
albIpMalIblIBIFB], OPbIH aybICTBIPYMEH aybIp AedopManus
»KaFJalblH/la KaJbIIThl MeXaHUKaJblK OCbTI  KaJNblHA
KeJaTipy yliH cyflekTep MeH »XyMcak TiHJepAl Terictey
pacimzepi Tanan etinyi mymkin [81,85]. Xacbl eckepinyi
THic MaHbI3Jbl (akTop 6osbIN TabbLIFAaHBIMEH, OpTa
Mep3iMAl mnepcnekTHBaZa TOOBIK OYbIHBIH aybICTBIPY
50 »kacka fgeiinri manuenTtrepae 50 koHe 0JlaH KOFAphI
»KacTaFbl NALMEHTTep/le TUIMAI eKeHi )kapusiiaH/bl [86].

¢ To6b1K 6ybIHbIHBLIE apmpodesi (TBA)

JacTtypni  TypAe  apTpoAe3  KpPy3apTPO3/bIH
TepPMHUHAJIJBIK CaTbICBIH eM/IeYAiH TaHAay/lbl 9fici 60/AbI.
MakcaTbl TYpaKThl, aybIPTHAJBbIKChI3 >K9He TipeKke
KabisieTTi TabaH Ka/bINTACTBIPY >KoHe OYJ dJic >KOFapbl
GYyHKLUUOHANABIK, ~ KaXeTTinikTepi 6ap  QU3MKAIBIK,
GesiceHJi MNalMeHTTep VUIH apTHIKWBLIBIK  GOJIBIN
Tabb1a bl [87]. OHBI S9pTYpJii omepauUsIbIK dicTep (a3
ysUJIbl @y TOTPAHCIJIAHTATHI 6ap JlaTepasbAi Kiwi xkiniHmik,
aJNJbIHFBl MeJMaJb/li oHe a/AbIHFbI JaTepasb/i IIaFbIH
amblK 9flic HeMece TOOGBIK OybIHBI CaKTajJa OTBIPbII
»KacaJaTbIH KJIACCUKAJbIK, a/l/IbIHFbl 9/1iC) KoHe apTypiii
OCTEOCHHTE3 TypJiepiH (a/l/bIHFbl MJIACTHHA, JaTepasb/i
MJIACTHHA, KOC IIJIaCTHHA, alKaCTbIPbLIFaH 6ypaMasiap xoHe
T.0.) KOJI/JaHa OTBIPBIN KacayFa 6oJsajbl. TBA yuiH Heri3ri
KepceTKimTep: TepMuHaNAbIK caTbljaFbl OA (I11b, Tanakypa-
Tanaka 6oibiHIIA [V), )kapakaTTaH KeHiHTi ocTeoapTpuT,
KaObIHY/JBIK ~ apTPUT, TOMal CYHeKTiH aBaCKyJAapJbIK,

KOpBITBIHAbI

TB OA »xambac HeMece Ti3e GybIHbIHA KaparaH/a
CHUpEK Ke3JZiecce Jie, 0J HEFYPJIbIM JKac, eHOeKKe KabiseTTi
KOHTHHTEHTTI 3aKbIMIAUTBIH aybIp aypy G0JIbII Ta6bLIa bl
’KOHe Kasipri yakpITTa OHbI eM/JeY/iH CeHIM/i XUPYPrUAJBIK,
J)KOHe KOHCepBaTHUBTI oaicTepiHiH caHbl ecyge. Th OA
eM/JIey/iH, capaslaHFaH TaciJi 60JIybl Kepek jkKoHe KeMiH/ie
6 aii 60MbI KOHCEPBATHUBTI 9A1iciieH 6acTasnysl THic. TuiMcis
OOJIFAaH JKaFfaiiia XUPYPTHUSJIBIK dAicTepre 6aChIMJbIK
6epinesi. COHFbl yaKbITTa aypyAblH aCKbIHYbIH TOKTATy
makcaTbiHa TB OA epTe JuarHocTukasay MeH eMmjeyre
Ken KeHisn OeJsiinyzme. KacymasblK TeXHOJIOTHUSIAP/IbI
YKoHEe GHOWH)KEHEPHSIHbI JaMbITY - OChbl NATOJIOTHUsIAPAbI
eM/ieyiH 6osamiarbl 6ap 6aFbITHIL.

9ae6HueT

HEKpPO3bl, TOOLIK GYbIHBIH TOJIBIK 3HA0NPOTE3/Aey/iH CaTCi3
HOTMKecl »koHe TaFbl 6acKa [87]. Bys1 6esrini kiaccukanblk
TeXHHKa 60JIFaHbIHA KapaMacTaH, HeTi3Ti acKbIHyJ1ap Keplii
OybIHAAP/ABIH IaMaJlaH ThIC XKYKTeJIyi KaHe ecreyi 60J1bII
Tabbl1a/bl. XKaHackln kaTKaH OYbIHAAPABIH IaMaJjaH ThIC
JKYKTeJyl KaslbINThl GOJbIN Tabblaajbl. OUTKeHi J19/1 OChI
OybIHAAP TOOBIK OYbIHBI KO3FaJbICBIHBIH »KOKTBIFbIHBIH
OPHBIH TOJTBIpYFa kayan G6epeai. Ocbliaiiia, Tonak xoHe
Tomal-KalblK Topisfi ocreoapTpuTi ogeTrTe TBA-HeH
KehiH JaMu/bl. Bipak COHFBICHI 9pKAIlaH KJIWHUKAJBIK,

TYPFbIJIAH MaHbI3/Ibl  OOJIBII TabbIMakiAbl [88].
Aprtpockonusibl, ~ TBA e3iH Tapmay  oaici  HeMece
aJJbIHFbl  Ollepalusjiapra GalIaHBbICTBl KYMCaK

TiHJep/AiH Hamap XKaW-Kydi 6ap manueHTTepAe eMJey/iH
QJTBIH CTAaHAAPTBl peTiHAe KepceTTi (Oys1 Kpy3apTpo3
ke3iHJe kui kKeszeceni) [89]. Optypai 3eprTTeynepje
alIbIK JK9He apTPOCKOMHUSJIBIK apTpo/ie3i calbICThIPbII/bL.
Biticy »koHe 6iTicney Mep3iMi GoibIHIIA OGipAel HaTHXKe
KepceTKeHiMeH, apTpockonusaiablK TBA kesinze emzeyre
JKaTKbI3Y Ke3eHi KbIcKa (OHBI TINTi aMOy/1aTOPHUAIBIK TYPAE
Kyprisyre 6osazibl), an GyHKIMOHANJBIK KaKcapy allbIK,
d/licIieH XKeTyMeH Ca/bICThIpFaH/a alKbIH apThIKUIbIIBIKTbI
kepceTTi. bipak 6ys alblpMambLIbIKTap eMzeyaiH 1
JKbLJIBIHAH KeliH TeHecTipineai [89].
¢ Tonati cytleziH xcannsl npomesdey

CoHFBI 5 XbLIJQ aBaCKyJAPJBbIK HEKpo3 Ke3iHfe,
Tomal cyHeriHiH CbIHYbIH COTCi3 6ekiTyge oHe yheMmesi
Kpy3apTpo3 Ke3iHje KyprisizieTiH Tonai cyleriniy, »amnbl
NpoTe3/iepiH a3ipJieyre epeKlile KbI3bIFYIbIIbIK 6alKa1a/|bl
[90]. KenTeren 3epTTeysiep 6yJ1 9A4icTiH Tomail cyieriHiH
imiHapa mnpoTe3fepiHe KapaFaHAa >XaKCbl (QYHKIUACBIH
KepceTce Jie, 0J1ap/iblH Y3aK Mep3iM/Ji TUIM/IJIITIH aHbIKTay
TOJIBIKKaH/bl 3epTTeyJiep KaxeT [91]

Keskapac KapaMa-KaWlIbUIBIKTapbl. ABTOpJIap

Ke3Kapac KapaMa-KalLblJIbIKTapbl XKOK eKeH/IiriH
MaJTiMIEeU/I].
Kapxbuiangaelpy. bByn  3eprreyai  Kasaxkcran

Pecny6sinkace! FpibIM koHe »OFaphl 611iM MUHUCTPJIIriHIH
FeiibiMm komuTeTi KapkblaaHgbipazel (Ne AP19679620
IPaHTHI).

ABTopaapapiH, yiaeci. Herizgey - PEK; axicreme
- C.I.A.; capantaMa aHe ipiktey - b.5.E.; pecmu Tangay -
C.JI.A,; a3y (TynHycKaHbl AaibiHAay) - M.M.H.; ka3y xoHe
Ty3ety - C.B.E,; TTA,; CK.b;
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Pe3ome

Kpy3apmpo3 uiu ocmeoapmpo3 20/1eHOCIMOoNHo20 cycmasa npedcmas.isiem coboli XpoHu4yeckoe 3a60.1e8aHue, KOmopoe, HecMompsi
HA cpad8HUME/IbHO HU3KYH pacnpocmpdHeHHOCMb, 0Ka3bleaem cepbe3sHoe go3delicmsue Ha Kayecmeo HCU3Hu nayueHmoes.

ﬂaHHGﬂ o63opmm cmambus aHa/ausupyem coepeMeHHble noodxodsl kK duazHocmuke U ieyeHuro Kpy3apmpo3a, akyeHmupys 6HUMaHue
Ha ocobeHHOCMSIX nopasixceHus aKkmueHouU u mpydocnoco6HozZ yacmu HacesieHus, y KDmOlej 3mo 3abos1e8aHUE YACMO paseusaemcs nocse
mpasm.
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8 K/1emo4Hou mepanuu, makue KAk npumMeHeHue Me3eHXUMA/IbHblX CMe0/108blX K/1emoK U gjakmopoe pocma. Takoce ob‘cywcda}omm
UHHOB8AYUOHHblEe Xupypauveckue mexHUKU, 6KJ/l4asd dapmpocKonu4eckue emewamesibcmeda, ocmeomomuro u npomesuposaHue
20/1eHOCMONHO020 cycmaea, 4mo no3eo/isdem nossblCumsb Ka4ecmeo HCU3HU nayueHmoe U CHU3Umbsb coyuasibHO-3KOHOMUYecKue sampameal.
Aemopbl npedaazarom duggdepeHyupo8arHbIll N00X00 HA 8ceX IMANAx /ie4eHusl, KOmopblil cChocobcmayem nogblueHuUI0 e20 IhhekmusHocmu,
a makoice 3amedisiem npoecpeccuposaHue ocmeoapmpo3a, 4¥mo 0CO6EHHO 8AMCHO 05 nhayueHmoes M0.100020 U cpedHezo go3pacma.
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Abstract

Ankle osteoarthritis, or ankle OA4, is a chronic condition that, despite its relatively low prevalence, has a substantial impact on patient
quality of life. This review article examines current diagnostic and therapeutic approaches to ankle OA, emphasizing its prevalence among the
active, working-age population, as this condition often develops following trauma.

The article reviews conservative management strategies, including pharmacotherapy and physiotherapy, alongside emerging cellular
therapies such as mesenchymal stem cells and growth factors. Additionally, it discusses innovative surgical techniques, including arthroscopic
procedures, osteotomy, and total ankle replacement, which aim to enhance patient quality of life and reduce socioeconomic costs.

The authors propose a differentiated approach at each treatment stage, aimed at improving treatment outcomes and slowing disease
progression, an approach that is particularly beneficial for younger and middle-aged patients.

Key words: ankle joint, osteoarthritis, ankle osteoarthritis, stem cells.
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Abstract

Hypothenar hammer syndrome (HHS) is a post-traumatic change of ulnar artery in the hypothenar region. HHS is a rarely occurring
disease and little known among doctors which makes its diagnosis difficult.

The authors of this article presented here a clinical case of HHS among the Kazakh population.

This clinical case of HHS is the first known in Kazakhstan, so we present it due to it’s exclusivity. The optimal treatment of a such

complication of hypothenar hammer syndrome like an aneurism of ulnar artery is surgical. The surgical removement of aneurism usually does
not cause relapse or serious complications.

Key words: hypothenar hammer syndrome, ulnar artery aneurism, ulnar artery aneurism removal, microsurgery, hand surgery.
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Introduction

The first Hypothenar hammer syndrome (HHS)
was described in 1934 by Von Rosen, the syndrome
was found in factory workers [1]. The syndrome often
occurs in people whose professional activity is associated
with constant hypothenar mobility, e.g.: workers in the
industrial sector, construction and sportsmen [1-3]. The
term hypothenar hammer syndrome was offered by Conn
in 1970, who suggested that repeated blunt force trauma
to the hypothenar and ulna artery was the cause of this
condition [1,3,4]. The main percentage of patients with
this pathology are people whose professions as: mechanics,
miners, butchers, carpenters, bakers, brick stackers,
sawmill workers, machine operators, policemen [1,4-6]. In
addition, HHS can subject volleyball, karate, hockey, tennis
players, cyclists, powerlifters, badminton people at risk
[1,7]. Regular use of a cane, history of hook bone fracture,
smoking, male gender are also considered risk factors 8.
After exiting the Guiyon Canal, the ulnar artery gives off a
superficial branch that passes through the muscles of the
hypothenar proximal to the hook of hamate and pisiform

Case report

Patient aged 58, worked for many years piercing
paper with a wooden tool. Patient complained about the
pain and the subcutaneous formation in the hypothenar
region. The formation has been occurred 3 years ago, and
it was increased gradually. The patient had previously been
examined by oncologists, traumatologists and orthopedists,
but no one diagnosed the disease. On physical examination,
a pulsating mass up to 2*2.5 cm in size was detected in the
hypothenar region. Allen’s test showed no peculiarities.
There were no signs of finger ischemia. Before the surgery,
ultrasound examination was performed. According to the
ultrasound data, a pulsating mass measuring 24*26 mm

bone, then pierce the palmar plate [4]. Repeated blunt
trauma to the hypothenar region may cause local thrombus
or aneurysm formation due to brief but intense mechanical
compression of the ulnar artery towards the pisiform and
hamate bones [4,8]. The clinical symptoms of HHS are
very variable: intolerance of cold, cyanosis, hyperalgesia,
pain, a mass in the hypothenar region, fingers necrosis
[1,9]. The diagnostics includes a clinical examination,
Allen test, doppler ultrasound, arteriography, MRI [10,11].
The differential diagnosis of HHS is between Raynaud’s
disease, systemic lupus erythematosus, scleroderma, giant
cell arteritis, Buerger’s disease, thrombangiitis obliterans,
rheumatoid arthritis, and vasculitis [4,12]. The hypothenar
hammer syndrome is a quite rare disorder, it’s incidence
estimates <1% [3,12]. Due to the rarity of the disease, the
epidemiology of CHS is not well understood; a prevailing
data about this disease is presented in the form of case
reports or case series. There are no any information about
HHS in kazakh population before, so this case is the first
evidence of it.

under the hypothenar muscles was detected. The surgery
was performed by the Z-shaped incision in the hypothenar
region. The formation was separated, and the intraoperative
diagnosis was primary aneurysm of ulnar artery (Figure 1).
Aneurysm removal, end-to-end arterial anastomosis was
performed. According to the histological processing, areas
of hypertrophy and degeneration of the wall of the excision
of the ulnar artery, proliferation of the intimate membranes,
thrombus have been identified. In the post-operative
period, the patient has no complaints and a year after that
(Figure 2).

Figure 1 - ulnar artery aneurism

Figure 2 - the patient’s hand 1 year after surgery
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Discussion

The ulnar artery runs along the palmar surface of the
hand anterior to the flexor retinaculum between the pea-
shaped bone and the hamulus of hamate bone, the so-called
Guyon’s canal. In Guyon’s canal, the artery is fixed by fibrous
bridging along with neighbouring anatomical elements.

Distal to Guyon’'s canal up to the beginning of
the superficial palmar arch, the artery is covered by the
superficial aponeurosis, short palmar muscle. In this
segment, the artery is most unprotected from external
injuries. With constant repetitive blows or compressive
movements of the hypothenar, the artery is caught between
the hypothenar and the hook bone like a hammer and anvil
[5]. Artery trauma causes vasospasm and possible crush
injury. According to histological data, during intermittent
trauma, intimal hyperplasia, fragmentation of the internal
elastic lamina, thrombosis with occlusion of the lumen are
formed. Further, there can be a possibility of ulna artery
aneurysm [4,5].

Clinically, there may be extremity coldness, fingers
ischemia, severe pain syndrome, paresthesia, blue disease,
and pulsating formations [8,12]. The clinical picture is like
Raynaud’s disease, but in HHS there is no hyperemic phase.
In this case, changes in skin color and temperature are more

Conclusion

In this case of HHS, the patient took a lot of time
to consult with doctors of different profiles before he was
diagnosed and treated. It happened due to HHS is a pretty
rarely disease, there were no any evidence of HHS in Kazakh
population before. Many doctors in Kazakhstan don’t know
this syndrome and disassociate its clinical aspects with
musculoskeletal system diseases. A surgical treatment
of HHS in our patient did not cause any complications or
relapse during after-operation period, which does not
contradict the findings of other published clinical cases of
HHS.
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Tyitinaeme
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oymaiiabl emoey Xupypausavlk 601bin Mabwvlaadsl. AHEBPUIMAHbBI XUPYP2USIbIK AAbln macmay ademme KalimanaaHyodbl HeMmece ayblp
acKbIHyAapdbl myouipmatiovl.
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Pe3wome
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Abstract

Mangled hand injuries caused by entrapment in rotating industrial machinery pose a significant challenge in trauma and reconstructive
surgery. This clinical case describes the treatment of a 45-year-old female patient with a mangled injury to the right hand, who presented one
month after the initial trauma.

Following the injury, the patient underwent primary amputation of the first, fourth, and fifth fingers with surgical wound debridement.
Upon admission, signs of a chronic wound with soft tissue necrosis, edema, and inflammation were noted. Within the first 24 hours, radical
surgical debridement (necroectomy) was performed to remove necrotic tissues and sanitize the wound. An innovative wound covering based
on modified alginate hydrogel with silver ions and the antibiotic cefepime was applied to the wound surface. Three days later, the antibacterial
covering was replaced with a wound covering containing fibroblast growth factor (FGF-2) to stimulate tissue regeneration. Two weeks later,
after wound preparation, free autografting was performed using skin grafts harvested from the patient’s thigh. The postoperative period was
uneventful. Two weeks after the skin grafting, satisfactory wound healing was observed.

This case demonstrates the effectiveness of innovative wound coverings with sequential use of antibacterial and regenerative strategies
in combination with staged surgical treatment. This approach successfully closed the complex wound defect and improved the functional state
of the hand.

Keywords: hand injury, chronic wound, necroectomy, autografting, wound covering, silver ions, fibroblast growth factor.
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Introduction

Mangled hand injuries caused by entrapment in
rotating industrial machinery pose a significant challenge
in modern trauma and reconstructive surgery [1]. These
injuries are characterized by extensive soft tissue damage,
necrosis development, and the formation of chronic infected
wounds, significantly complicating treatment [2]. Given the
high level of disability and the complexity of restoring hand
function, finding optimal approaches to treat such injuries
remains an urgent task [3].

Despite the existence of various methods for treating
mangled hand injuries, such as the use of skin grafts and
reconstructive techniques, there is a significant gap in the
application of innovative solutions to prepare complex
wounds for definitive reconstruction. Specifically, the use

Case Description

A 45-year-old female patient was admitted to
the National Scientific Center for Traumatology and
Orthopedics named after Academician Batpenov N.D., one
month after sustaining a severe occupational injury. The
injury occurred due to the entrapment of the right hand in
rotating industrial machinery. In the context of emergency
hospitalization at the site of the injury (Russian Federation)

of wound coverings containing antibacterial components
and growth factors in conditions of chronic inflammation
and infection has not been sufficiently studied [4,5].
Furthermore, additional research is needed to clarify their
role in accelerating tissue regeneration and minimizing the
risk of complications.

The aim of this study is to demonstrate the
effectiveness of a comprehensive staged approach to
treating a mangled hand injury using an innovative wound
covering based on alginate hydrogel with silver ions, the
antibiotic cefepime, and fibroblast growth factor (FGF-2).
This approach ensured the successful closure of a chronic
wound defect, the prevention of infectious complications,
and the improvement of the functional condition of the limb.

(Figure 1), the patient underwent primary surgical
debridement of the wound and amputation of the first,
fourth, and fifth fingers. However, during the postoperative
period, the patient reported worsening pain, progressive
necrosis of soft tissues, inflammation, and swelling,
necessitating reconsultation for specialized medical care.

Figure 1 - External appearance of the limb 10 days after initial surgical debridement (primary wound treatment)

Upon admission to the hospital, the patient's general
condition was assessed as moderate (Figure 2). She was
conscious, coherent, and oriented. Her body temperature
was recorded at 37.5°C. The patient reported severe pain
in the area of the right hand, pronounced swelling, and the
presence of a non-healing postoperative wound with signs
of inflammation.

The right hand appeared deformed, with
postoperative stumps of the first, fourth, and fifth fingers.
The skin around the wound showed areas of necrosis with
a black, moist appearance, located on both the dorsal and

-

palmar surfaces of the hand. The second and third fingers
were swollen with a cyanotic hue, and movement was
absent due to significant edema and pain. Surrounding the
wound, hyperemia, hyperthermia, and pronounced soft
tissue swelling were noted.

The wound surface was moist, covered with
seropurulent exudate and detached necrotic masses.
Despite local signs of inflammation, systemic infection
symptoms were absent, indicating a localized nature of the
lesion.

Figure 2 - External appearance of the limb upon admission to the National Scientific Center for Traumatology and Orthopedics, 30
days after the injury

The patient was admitted to the trauma sequelae
department with the diagnosis: "Mangled trauma of the right
hand with amputation of the first, fourth, and fifth fingers,
soft tissue necrosis, and formation of a chronic infected
wound." A staged treatment plan was developed, including

radical wound sanitation, the application of innovative
wound coverings, and subsequent skin reconstruction.
As part of intensive therapy, antibacterial treatment

was initiated based on the results of a bacteriological culture.
The wound discharge revealed the presence of Enterococcus
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faecalis (3x10® CFU/mL) with multidrug resistance to
antibiotics, including benzylpenicillin, erythromycin,
levofloxacin, and tetracycline, but with preserved sensitivity
to vancomycin and linezolid. Antibacterial therapy included
the administration of vancomycin. To support the patient’s

general condition, intravenous infusions of sodium
chloride with added ascorbic acid were administered. Anti-
inflammatory and analgesic therapy involved tramadol,
diphenhydramine, and metamizole, which effectively
controlled pain and reduced local inflammation.

Figure 3 - X-ray of the right hand at the time of admission

Within 24 hours of hospitalization, considering
the severity of the condition, pronounced tissue necrosis,
intense inflammation, and the presence of purulent
discharge, the patient underwent the first stage of surgical
intervention. Under general anesthesia, and following
standard surgical preparation of the field, radical wound
debridement was performed. Necrotic areas of skin and
soft tissues with a black, moist appearance were removed
from the dorsal and palmar surfaces of the hand as well as
from the stumps of the first, fourth, and fifth fingers using a
scalpel, scissors, and a Volkman spoon. Examination during
debridement revealed hematomas with dense blood clots,
purulent pockets, and areas of necrotic tissue liquefaction.

The wounds were thoroughly irrigated with a 3% hydrogen
peroxide solution and antiseptic solutions.

The  procedure was completed without
complications. It significantly reduced inflammation,
decreased the volume of necrotic tissues, and prepared the
wound for further treatment.

Following the necroectomy, an innovative wound
covering based on modified alginate hydrogel with
silver ions and the antibiotic cefepime was applied to the
wound surface. This covering provided an antibacterial
effect, protected the wound from secondary infection, and
promoted the cleansing of the wound bed (Figure 4).

Figure 4 - External appearance of the limb on the fourth day after admission, following necroectomy and three days of treatment
with a wound covering containing the antibiotic cefepime

Three days later, after achieving localized infection
control, the antibacterial covering was replaced with
a wound covering containing fibroblast growth factor

(FGF-2). This step facilitated the stimulation of tissue
regeneration processes and further prepared the wound for
the reconstructive phase of treatment (Figure 5).

Figure 5 - External appearance of the limb on the eighth day after admission, following four days of treatment with the second-stage
wound covering containing fibroblast growth factor (FGF-2)

On the 10th day after admission, a repeat
bacteriological culture of the wound discharge was
performed, which revealed no growth of pathogenic
microflora. This confirmed the effectiveness of the
antibacterial therapy and local wound management. The

elimination of the infectious process allowed for a safe
transition to the next stage of treatment.

Two weeks after the initial surgical debridement, the
patient’s condition had significantly improved. The wound
surface was cleared of necrotic tissues, and inflammation
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and swelling were notably reduced. These improvements
allowed for the second stage of surgical treatment aimed at
closing the wound defect.

The second stage involved free autografting. Under
general anesthesia, and after preparing the surgical field,
three skin grafts measuring 0.3 mm in thickness were
harvested using an electric dermatome from the anterior
and lateral surfaces of the patient’s thigh. Two grafts
measuring up to 13 cm in length and 4 cm in width, and

one graft measuring 5x4 cm, were perforated to improve
drainage and placed over the prepared wound surface of
the hand.

The grafts were sutured to the wound edges with
Vicryl, ensuring uniform coverage of the dorsal and palmar
surfaces of the hand as well as the stumps of the fingers.
A fixative dressing with saline solution was applied to
complete the procedure (Figure 6).

Figure 6 - External appearance of the limb on the 14th day after admission, following the complete course of innovative wound
covering treatment and the second-stage surgical intervention for defect closure

The postoperative period was uneventful. On the
10th day after autografting, satisfactory graft adherence
was observed. The wound surface was clean, and no
signs of inflammation were noted. The patient continued

[

to receive comprehensive therapy aimed at supporting
tissue regeneration and preventing secondary infectious
complications.

Figure 7 - External appearance of the limb at the time of discharge for further outpatient treatment

The patient was discharged in satisfactory condition
with recommendations for outpatient rehabilitation and
regular follow-up to evaluate the final outcomes of the
treatment. This staged approach resulted in the successful
closure of the wound defect, the elimination of infection,
and a significant improvement in the functional condition
of the hand. (Figure 7).

Three months after the staged treatment, the patient
underwent follow-up examination. The condition of the skin
in the area of the previous autograft was satisfactory, with
no signs of active inflammation or complications. The skin
grafts were well integrated, and the wound surfaces were
fully closed. (Figure 8).

Figure 8 - External appearance of the limb three months post-treatment during follow-up examination

However, a minor necrosis and mummification
process of the distal phalanges were observed. The medical
team decided on a watchful waiting approach, as in such
cases, necrotic tissues often separate naturally without
requiring additional intervention. The patient remains
under regular observation to monitor the process and
address any potential complications promptly.

The patient is also undergoing rehabilitation

therapy aimed at restoring hand mobility and improving
the functional state of the limb. The program includes
physiotherapy and specific exercises to enhance movement
and strengthen the muscles. These rehabilitation measures
are contributing to the recovery of strength, range of
motion, and overall quality of life.

Written informed consent was obtained from the
patient for the dissemination of their medical information.
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Discussion

The treatment of mangled hand injuries complicated
by infection and soft tissue necrosis is a challenging task
[7]. Existing methods for reconstructing soft tissue defects
include the use of skin grafts, vacuum-assisted therapy, and
various wound coverings [8]. In this case, the focus was on a
combined approach involving radical wound debridement,
the application of innovative wound coverings, and
autografting [9].

Global studies demonstrate the high effectiveness
of such technologies. For instance, in a study conducted
by Mark S. Granick et al., a bioabsorbable temporizing
matrix (BTM), initially developed for burn treatment,
was successfully used for complex traumatic wounds,
including mangled injuries. It facilitated neodermis
formation, promoted wound cleansing, and stimulated
tissue regeneration prior to autografting. Its resistance to
infection and ease of use make such coverings an essential
stage in managing complex wounds [10].

Another study conducted in the United States
described the use of Integra® as a temporary measure
before definitive reconstruction of injured extremities. The
coveringwas used to protectareas ofvascular reconstruction
and stabilize the wound surface. This approach allowed the
postponement of free or rotational flap procedures until the
extent of necrosis was determined and the defect stabilized.
Additionally, the formation of a collagen layer reduced
the need for more complex reconstructive techniques and
minimized the risk of donor site morbidity [11].

Innovative wound coverings based on alginate
hydrogel with added silver ions, antibiotics, and growth
factors play a key role in treating complex wounds. The

Conclusion

The presented clinical case demonstrates the
effectiveness of a comprehensive approach to treating
mangled hand injuries complicated by chronic infected
wounds. The use of innovative wound coverings with
antibacterial components and growth factors, as well as
autografting, enabled successful wound healing, prevented
the development of complications, and ensured significant
improvement in hand functionality.

Thus, the combination of modern wound treatment
methods and a staged surgical approach makes it possible
to effectively manage such complex clinical cases, ensuring
both the resolution of the infectious process and the
restoration of integrity and functionality in the injured area.
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Tyhinaeme

AllHaamanbl 6Hepkacinmik HabO0bIKMbIH KbICbIAYbIHAH MYbIHOAFAH KO/AObIH NiWiHi OY3blLAFAH XHcapakammap icapakammbik-
DPEKOHCMPYKYUSIbIK XUPYP2USIHbIY Hezi32l npobaemacsl 601bin mabwlaadel. bya KauHukaavlk xcardail 6acmankbl dcapakamman Kelid 6ip
atidaH KelliH Kes12eH OH KO/bIHbIH Jdcapakamol 6ap 45 sjcacmarvt Haykacmol emdeydi cunammaiiosL.

JKapakam aaraHHaH KelliH HAYKACKA HapaHbl XUPYp2UusablKk mazapmy apKblabl 6ipiHwi, mepmiHwi jxcaHe 6eciHwi caycakmapblHblH
amnymayusicel xcacanosl. TyckeH kesde scymcak miHdepoin HeKpo3bl, ICIHYI dcaHe KabbIHYbl 6ap CO3bIAMALL HCAPAHBIH 6e2i1epl aHblkmaobl.
BipiHwi KyHi HekpomuKa/iblk miHdepoi Jco10 JHeaHe HapaHsl CaHUMap/blK masapmy ywiH padukanosl Xupyp2usiavlk emoey (HeKkposkmomust)
Jcypeizindi. XKapa 6emine Kymic uondapul MeH yedenum aHmubuomuki 6ap modudukayusnawraH anveuHam 2udpozeni HeziziHoezi
UHHOBAYUSIILIK HCAPA HCAOBbIHBL KO0AHbIAOLL YUl KyHHEH KelliH 6akmepusra Kapcbl maxFsiwl miH0epdiy pezeHepayusicbiH bIHMaaaHdblpy
ywiH kypamsiHda pubpobaacm ecy paxkmopeol (FGF-2) 6ap scapa mayFulwbiMeH ayblcmblpbladsl. Eki anmadaH ketiiH scapaHbl 0atlblHOaGFaGHHAH
COH HAYKACMbIH HCAMOACLIHAH AbIHFAH Mepl MPaHCNAaHMamsl apKblabl epkiH agmompaxcnaaumayus sxcacandel. Onepayusidan ketliHel
Ke3eH ackblHycblz emmi. Tepi ezydeH kellin ekl anmaodaH KelliH JcapaHbly KAHAFAMMAHAPAbIK HaA3bl1ybl 6alKaA0bL.

Bya xcardall aumubakmepuaadsl jHcaHe pezeHepamusmi cmpameausaaposl keeHoi Xupypausaslk emoeymeH Gipikmipin koadaHy
Ke3iHde2l UHHO8AYUS/IbIK #apa MaHFblUmMapblHbl muimoiniein kepcemedi. Amaamuiw macin Kypdei xcapa akayblH cammi xcaybin, KoA0bIH
PYHKYUOHANObIK HcardaliblH Heakcapmmel.

Tyiiin cesdep: Koa Jcapakamuvl, CO3bLAMAAbL HCAPA, HEKPEKMOMUS, AYMOMPAHCNAAHMAYUsl, HCAPAHbL HaGy, KyMic uoHOapel,
¢ubpobaacm ecy pakmopeol.
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Pe3wome

H3ypodosaHHble mpasmbl pyK, 8bI36AHHLIE 3AWeMAeHUEM 80 8paAWarwemcsi NPOMbIUIEHHOM 060pydosaHuu, npedcmagasiom
c060ll cepbe3Hyt npobjemy 8 mpagmamosi02u4eckoll U peKoHCmpyKmueHol xupypeuu. B daHHom KauHu4eckoM cayyae onucbieaemcs
seveHue 45-1emuell nayueHmku ¢ yseubem npasoll pyku, o6pamusuwielicst yepe3 Mecsiy Noc/e NepeuyHOl Mmpasmbi.

Iocse mpasmbvl nayueHmy npoussedeHa nepsuvHAs AMnymayusi Nepeozo, 4emeepmozo U Nsimoz20 Naabyesd ¢ Xupypauveckou
caHayuell paubl. [Ipu nocmynieHuu ommeyveHbl NPU3HAKU XPOHUYECKOU paHbl C HEKPO30M Msi2KUX MKaHel, 0meKoM u gocnaseHueM. B nepauvie
CYyMKU npo8oduaU padukaabHyH XUpypeuyueckyo 06pabomky (HEKp03IKmMoMui) ¢ Yyeabr yoaaeHus HeKpomu4eckux mkaHel U caHayuu paHbl.
Ha paHesyro nosepXHocmb HAHOCUAU UHHOBAYUOHHOE paHesoe NOKpblmue HA OCHO8e MOOUPUYUPOBAHHO20 ANb2UHAMHO20 2U0pPO2ens C
uoHamu cepebpa u aHmubuomuka yegenuma. Yepez mpu 0Hsi aHmubakmepuasbHoe nOKpbimue 6bl/10 3aMEHEHO HA paHesoe NOKpblmue,
codepacaujee hakmop pocma ubpobaacmog (FGF-2) das cmumyasyuu peeeHepayuu mrkaHell. Yepes dee Hedeu, nocse nod20moeKuU paHbl,
6bl1a nposedeHa c80600HAST AYMOMPAHCNAAHMAMAYUSL C UCNO/b308AHUEM KOXCHbIX MPAHCNAAHMAMos, 83simbulX ¢ 6edpa nayueHma.
IlocsaeonepayuoHHblll nepuod npomekas 6e3 ocaoxcHeHull. Yepes dse Hedesu nocse nepecadku Koxcu Ha6H00aA10CL y0o8aemeopumenabHoe
3a0cuseHue paH.

Janustii cayuail demoHcmpupyem 3ghgpekmusHocmb UHHOBAYUOHHBIX PAHEBbIX NOKPbIMUL NPU NOC/16008AMEALHOM UCNO/Ib308AHUU
aHMU6AKMepua/IbHbIX U pe2eHepamusHbIX cmpameauti 8 COHemaHuu ¢ NO3MANHBIM XUPYypau4eckKuM JaedeHueM. JJaHHbli docmyn ycnewHo
3aKpbL CA0XHCHDLU paHegoll depekm U yayuwua yHKYUOHAAbHOE COCMOSTHUE KUCMUL.

Katouesble c108a: mpasma pyKu, XpoHuU4eckasi paHa, HEKpIKMoMus, aQymompaHcniaHmam, paHesoe NOKpslmue, UOHbl cepebpa,
¢axkmop pocma ¢ubpobaacmos.
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OneHKa cTerneHu YAOBJIETBOPEHHOCTH NAUEHTOB KAK HHCTPYMEHT INNOBbIIICHUA
Ka4dyecCcTBa pa60TbI CTallMOHAapa
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Pe3ome

Ljesnb uccnedosanus: oyeHka MHeHUSl NAYUEHMO08 CMAyuoHapa OMHOCUMeIbHO Kavecmaa MedUyUHCKUX YCaye, ypo8Hs Kom¢gopma u
cepaguca, a makaice o6wetl y0os1emeopeHHoCmu npedocmasieHHOU MeQUYUHCKOU NOMOWbHO.

Mamepuana u memodsl. Mamepuasiom nocayscuau pesysemamet okoa0 4000 aHkem nayueHmos cmayuoHapa 3a nepuod ¢ aszycma
2022 200a no dekabpb 2023 200a. OnucaH npoyecc aHKemupo8aHusi Ha pa3AUYHbIX IMANax eyeHus 8 cmayuoHape. AHKemvl 8KA104A1U 8 ce6s1
80npocwl 0 npogdeccuoHaIU3Me U He108eHeCKUX Ka4ecmeax NepcoHasa, kayecmae 1e4e6Ho20 NUMaHusl, 0 Kayecmee 0Ka3aHHoOU MeduyuHcKol
NnoMowu 8 yes10M, B03MONCHOCMU BHeCeHUsl Nped104ceHUll U nojceAaHull 05 yayvuleHusl pabomul omaoeneHusl.

Pesynemamel. B yesnom ece pecnoHOeHMbl KA4ecmeoMm 0Ka3aHHOU MeduyuHCKoU noMowu y0o8/1emeopeHsl, NayueHmeol 8bIpasuu
ceoto 61az200apHocmb. Hccaedosanue bisigun0 obaacmu 045 yayvweHus pabomsl. [IpuHam ps0 op2aHU3ayuOHHbIX Mep N0 ONMUMU3AYUU
desimeibHOCMU HEKOMOPbIX 0madeseHul, yayHUleHUI yCA08Ull npebbleaHUsl 8 cCmayuoHape, komgpopma u cepsuca.

Buigodbl. [IposedenHoe uccnedosaHue NOKazaso 8bICOKYH CmeneHb y008/1eme0PeHHOCMU NAYUeHMOo8 Ka4ecmeoM OKA3aHHbIX
MeOUYUHCKUX YCaye, 00HAKO 8blsi8/eHHble HedoCmamKu cma/u 0CHOGol 015 danbHeltiwux yayyueHull. Ha ocHoge nosyueHHbIX 0aHHbIX Oblau
NpuUHAMbL Mepbl N0 onMuMu3ayuu pabomsl omaesbHblx omadeneHull, yay4uweHuio yca08ull npebbl8aHUsl NAYUEHMO8 U N08bIWEHUS YPOBHS
kKom@opma u cepsuca. /JlaHHblll npoyecc aHKemuposaHusi Cnocobcmeosasn nosblWeHUu0 kaiecmea MeduyuHCKoOlU noMowu U yay4ueHuro
obujeti ammocgepbl 8 cmayuoHape.

Katouegble ca108a: ankemupoganue nayueHmos, y008,1emeopeHHoCcms MedUYUHCKOU NOMOWbI0, Kauecmeo MeduyuHCKOU NOMOwU.
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Beeaenue

30pOBbe HaceJIeHUd ABJIAeTCA OAHUM U3 K/JII0YEeBbIX

nokasaTesied  KyJbTYpPHOrO, HAy4YHO-TEXHUYECKOTO U
KOHOMHYECKOT0 6J1ar0COCTOSIHUS CTPAHBI.

CorylacHO HNPUHLMIA, 3aKpeIJieHHOro B
YcraBe BceMupHOH oOpraHusaluy — 3/paBOOXpaHeEHMUs,

«[IpocBeljeHHOEe OOGIECTBEHHOE MHEHHE W aKTHBHOE
COTPYJJHUYECTBO CO CTOPOHBI O6IECTBA KpaiHe Ba)KHbI
JUIs1 yulydlleHus1 3J0poBbsi Hapoza» [1]. CienoBaTesbHO,
OLleHKa CYO'b€KTUBHOM  XapaKTEpUCTHUKU  CUCTEMBbI
3/IpaBOOXpaHEHUS SIBJISIETCS BOXKHBIM 3JIEMEHTOM Ha Iy TH
K IPeI0CTaBJIEHU IO KaueCTBEHHOH MeJUIIMHCKOW IOMOIIIH,
JIOCTHXKEHMs! TOJIHOH y/IOBJIETBOPEHHOCTH MNAIlEHTOB, a
TaK»e ee COBEPIIEHCTBOBAHHUSI.

OueHKa CTeleHU YA0BJETBOPEHHOCTH MALMEHTOB
MOXET pEIINTb TaKHe BONPOChl KaK  BbIIBJIEHHE U
yCTpaHHe PUCKOB, CBSI3aHHBIX C OKa3aHUEeM MeJJUIIMHCKON
noMouy. Takke AaHHBIA MOJXOJ IOMOraeT 06ecle4uThb
6e30MacHOCTH MalMeHTy, MOBBIILIAET €ro JOBepHe K
OpraHU3aLUsM 3/]paBOOXpPaHEHUs, IOMOraeT ONpeJeUTh
3$GEKTUBHOCTb  METOJOB  JIEYEHHUsl,  ONpejesseT
COOTBETCTBHE IPOLIECCOB MEJUIMHCKOW OpraHu3aluu
CTaHAAapTaM OKa3aHHWs CTAllMOHAPHOW MOMOILHM, a TaKXKe
BbIIBJISIET 00J1acTH, Tpebymowue yaydumenus. OJHaKo,
HEeCMOTpPsl Ha TO, YTO TIOCYAapCTBO 3aUHTEPECOBAHO B
OXpaHe 3JI0pOBbs U 0JIaroNOJyYUH CBOMX TpaKJaH,
NPSIMBIMU NOTPEGUTENAMU MEJULMHCKUX YCIYT SBJISIOTCS
NalyeHThl, CJIeZJ0BaTeIbHO, TOJIbKO NAllMeHThl MOTYT AATh
HauboJiee TOYHYIO OLIEHKY CHCTEMbI 3/]paBOOXPaHEHHS,
KayecTBa OKa3bIBA€MbIX MEAMLMHCKHUX YCJAYT U YPOBHS
cepBHCca OpraHM3alUi 3ApaBooxpaHeHus. [loaToMy ass
obecrieyeHUs] OTKPBITOCTH M OBICTPOrO pearupoBaHMs
Ha MOTPeGHOCTH NAlMEeHTOB, Mbl PELIMJIM HUCIOJIb30BATh
pes3yJIbTaThl aHa/IM3a aHKETHBIX JJAHHBIX KaK UHCTPYMEHT
NOBBILIEHUS KayecTBa paboThI MeJUIIMHCKON
OpraHHU3alHH.

CoLMOJIOTUYECKUH ONpOC MaLUEeHTOB MOXeT
NPOBOJUTBLCA B NHCbMeHHOW ¢opMe (B TOM 4YHcCIe

Marepuaa u MeTo bl

Jlis  aHa/ivM3a  MHEHMH  NMalMeHTOB  ObLIU
KCIOJIb30BaHbI pe3y/bTaThl AHKEeTHPOBaHUS,
npoBoJMBIIErocss B nmepuoj c asrycra 2022 mo jgexkabpb
2023 rozma B 14 KJIMHUYECKUX OTAENEeHUsAX (5 oTaeseHUH
TPaBMAaTOJIOTUM, 7 OTAEJeHUN OpTONeAul, OT/AeseHue
ApTPOCKONMUU U CIOPTHUBHOW TpaBMbl, OT/JeJieHue
peabwnuTanuy) HamuoHa/JbHOTO  HAy4YyHOro IeHTpa
TpPaBMaTOJIOTUM U OPTONEAUM HUMeHH akajeMmuka H./I.
BaTneHoBa, uMelLIero KoeyHblit GoH/ B KosinyecTBe 385
KOEK.

[lanueHTOB, MOJIYYHBIIHUX JleyeHue B
CTallMOHAPHBIX YCJIOBUSX € aBrycTa Mo Aekabpb 2022 roja
(reHepasibHAs COBOKYITHOCTD),COCTaBU/I04 179 nalueHTOB,
c sHBaps mo Aekabpp 2023 roga - 11 764 nauueHra.
KosindyecTBO aHKeT (BbIGOPOYHASA COBOKYMHOCTH) B 2022
rozy coctaBuio 1144 (27,4%), 3a 2023 rog - 2845 (24,2%).
JlaHHOe uccjejoBaHHe NPOBe/leHO Ha OCHOBAHUM aHa/IN3a
3989 aHKeT mnalMeHTOB. PecrnoHJeHTbl H36GHpaNUCh
PaHAOMHO, BBIGOPKA MPOBeJeHA CAYYalHbIM METOA0M.

AHKeTHpOBaHI/Ie NnpoBOAHJIOC AHOHMMHO, Ha
,E[OﬁpOBOJIbHOﬁ OCHOBe Cpear COBEpPLIEeHHOJIETHUX WJIH
3aKOHHBIX Hpe,C[CTaBl/ITeJIeﬁ HEeCOBEpPUIEHHOJIETHHUX
MalfueHToB, MeJWIMHCKasd IOMOIb KOTOPbIM OKa3aHa
B Iepuoj HWJIW TIiepen IpoBeJeHWEM aHKEeTHPOBaHUA.
AHKeTBl 3aNoJIHSAJIUCh NnangpeHTaMu CaMOCTOATEJIbHO.
PECHOH,C[eHTaMHpeAOCTHBJ'IHIIaCI:BO3MO)KHOCTb3al'IOJ'IHl/lTb

yepe3 «fUMKKU [goBepHUsi»), HAa OQUIMANbHBIX CalTax
MeJULMHCKUX opraHusanui, nyTeM H3y4YeHUs
06lIeCTBEHHOIO MHEHHMSI B COLMAIbHBIX CeTAX, C
MOMOIIbIO €KeroJJHOTO aHa/lMu3a ob6pallleHUuH rpa)JaH
B MeJJULMHCKHe OpraHM3alLHHU. [lepuognyeckure
noJ06HbIe ONPOCHl HAaceJeHHUs IPOBOAATCS OpraHaMu
U yuypexxJeHusMHU ¢oHJa COLHAJbHOIO0 MeAMIIMHCKOTO
crpaxoBaHusi (PCMC), pa3/IMYHBIMHU HETOCYAAPCTBEHHBIMHU
OpraHMU3aLUSIMU.

B Pecny6.inke KazaxcTaH cTaHjapThlaKKpe U TalUs
MEeIMITUHCKUX OopraHu3aluHy, OKa3bIBaKOIIUX
CTAalMOHAPHYI0 MOMOIlb, NPeAyCMaTPUBAIOT OILEHKY
nalyMeHTaMHu KavyecTBa MpPeOoCTaBAsIeMbIX YCIYT. JaHHbIH
BUJI COL[MOJIOTUYECKOTO ONpOca MO3BOJISIET ONpPEJEeJUTh
CTeNneHb  Y/JOBJETBOPEHHOCTH TMAI[MEHTOB ypPOBHEM
M KauyeCTBOM MEJUIMHCKUX YCJAYr, MO3TOMYy B HalleM
HCC/Ie[JOBAHUM Mbl pPacCMaTpUBaeM €€ pPe3yJbTaThl Kak
Han6oJiee TOYHBIA UHCTPYMEHT, TO3BOJISIOLINI MTOBBICUTh
3pPeKTUBHOCTb MEAULUHCKON TOMOLIH.

JlaHHOe Halle HcCeJoBaHUE ObLJIO HampaBJeHO
Ha OLIEHKY TEeCHOTBl CBSI3U MeXJAy CJAy4asMu
Lo6poxesnaTeJbHOTro/He06pOXKeJaTENbHOTO
OTHOILIEHUS epcoHana, KayecTBa HUTaHUS,
NpUOGpPETEHUS JIEKAPCTBEHHBIX CPEJCTB U JIaOOPaTOPHO-
JIMarHOCTUYECKUX YCJAYr 3a CYET CPeACTB MNalueHTa/
MEeAMLHMHCKOH OpraHu3aludud W  YAOBJETBOPEHHOCTBIO
nalnveHTa KayeCTBOM MeJUIIUHCKUX YCIYT.

CnenyeT OTMeTHTb, YTO NMOAOOHAsT KOMILJIEKCHAs
OLleHKa C O6CyXJieHHWeM pe3yJbTaToB B HaluoHanbHOU
Hay4yHOM LleHTpe TpaBMaTOJIOTMW U OPTONEeJUU HUMEHU
akagemuka H./l. BatneHoBa NpoBOAUTCA €XerofHo.

]_leJ'Ib Hccie0BaHUA: UByYUTb MHEHHE IallUeHTOB
A onpeageseHnud ypoBHA Ka4yecTBa OKAa3aHHBbIX
MEJAUIIMHCKUX YCIYT, YCJIOBHﬁ KOM(l)OpTa n CcepBHCa H
yAOBJIETBOPEHHOCTHU MeI[HLlPIHCKOﬁ MMOMOIBIO.

aHKeTbl Ha GYMa)XHOM HOCHUTesie JIU60 B 3JEeKTPOHHOM
BapuaHTe mocpejactBoM QR-xoza (dopma B Google
docs, copepkaliasi aHajJoruyHble Bompockl).  CBojgHas
uHdopMalus MO TNOJyYeHHbIM JaHHBIM CoGHpaslach
MeHe/pKepoM II0 KadecTBY MeAMUMHCKUX ycoayr Ilpu
dbopMHUpPOBaHUYM OTYETa BO3MOXKHO OCYLIECTBJSATH BbIGOD
nojipaszie/lIeHnd U AuanasoH pAaT. 06paboTka JaHHBIX
aHKeT W TOJBeJleHMe HTOrOB OCYIIeCTBJIS/JACh HaMH
eXXeMeCs4HO.

AHKeTBI BKJIIOYAJIU B Ce6s1 4 BOMPOCa, KacaroIUXcst
OTHOLIEHUS K MalMeHTaM MeJUIMHCKOTO TIepCcoHaa,
KauecTBa MUTAHMS, KauecTBa OpraHU3alMUM U OKa3aHHUS
MEeJUIIMHCKOM TMOMOIIM, a TaKXe MpUOGpeTeHus
NalMeHTaMU JIeKapCTBEHHbIX CPEJCTB, JUArHOCTUYECKUX
vccaeJ0BaHUH, JJedeOHbIX MAaHUMNY/ISLUN 32 CUET JTUYHBIX
JIeHeXKHbIX CpeAcTB. Takke, MO KeJAHWIO, MalMeHTaM
NpeJ0CTaBJIslIaCh BO3MOXXHOCTh BHECEHUs MPeAJI0KEHUN
M TOXeJaHUW JJisg yJaydlleHuss paboThl OT/eseHus.
JlaHHble co6paHbl B 3JEKTPOHHOM TabJUYHOM BUJE B
Microsoft Office Excell.

O6paGoTka aHKET NpoBeJieHa C HCIO0Jb30BaHUEM
NporpaMMbl JiJIsi  CTAaTUCTHUYECKOTO aHalM3a JIaHHBIX
SPSS (Statistical Package for the Social Sciences), meTof,
aHaJu3a - ONWcaTeJbHasg CTAaTUCTHUKA (YaCTOTHBIN
aHaJsu3). I3MepeHUe TECHOTBI CBS3U MeX/ly NapaMeTpaMu
BBICYUTBIBAJICSA 10 KO3 UIMEHTY compsikeHHOCTH Phi
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(®) - sxkBUBaseHT K03pPULIMEHTA JIUHENHON KOPPEIAIUU
[upcona. /Jlnsg aToro JaHHble (OTBeThl MNalMEeHTOB)
npejcTaBieHbl B 6uHapHoM ¢opmarte (0/1), a kaxAbIH
BOIIPOC aHKeTHI - B 6ykBeHHOM (A, B, C, D):

A. EciM manueHT CTaJKUBAJICId CO CJAydYasMH
HeJI0OpOXKEeJNaTeJIbHOTO OTHOIIEHHWs] C MEPCOHAJNOM, TO
OTBET, MOpa3yMeBaLIUI «/1a» NpeAcTaB/ieH B Buze «0»,
€C/IM MalMeHT He CTaJKUBAJICS C HeJo6poxelaTebHbIM
OTHOIIEHUEM, TO B BU/E «1»;

B. Eciu mnauyueHT OLIEHMJ KadyeCcTBO MNUTAHMS
KaK «XOpOIIO» HJIM «Y[OBJETBOPUTEJbHO», TO CTPOKA
npe/icTaB/eHa B BUJiE «1», KHEY0BJIETBOPUTEILHO» - «0»;

C. B cayyae, korja mnauueHT Y/[OBJETBOPEH
KaueCTBOM MEJULUHCKUX YCIyr - «1», He yAOBJIETBOPEH,
YA0BJIETBOPEH YAaCTHUYHO - «0»;

D. Ecin nanyeHT npuo6peTtasn
JleKapCTBEeHHble CpeJCTBa U IPOXOAUJ JUArHOCTUYECKUe
vcce0BaHus 3a IM4Hble cpefcTBa — «0», 3a c4eT CpefiCTB
OpraHu3anui - «1»;

Ecnu nanueHT BO3ZiepiKalicsl OT OTBETA, PE3Y/bTaT
npezcTaBJieH B Buze «0».

TakuM  o06pa3oM,  CTOJGLBl  HPESCTaBJSIOT
nepemeHHble - A, B, C, D, crpoku - 0/1 (Ta6auna 1).

Ta6auya 1 - [I[pedcmagaerue 0aHHbIX 8 GUHAPHOM opMmame

A B

C D

S| |= ===
===

S|lo|=|O|= |-
e

,Z[JIH Ka)K,Z[Oﬁ napbl TIMNepeMeHHbIX, IOCTPOEHa

MaTpuua conpskeHHocTH (Tabsnna 2).

Tabauya 2 - [Ipumep Mampuybl CONPAHCEHHOCMU MexHcdy OMHOWEeHUeM coOmpyoHUKo8 K nayueHmam (A) u kauecmeom mMedUYUHCKUX
yeaye (C), 2de n11 - koauvecmeo cayuaes, koeda A=1, C=1; n01 - koauvecmeo cayuaes, koeda A=0, C=1; n10 - koauvecmeo cayyaes, koeda A=1,
C=0; n00 - konuuecmso cayuaes, kozda A=0, C=0

Ilepemennsie A-C

A=1

A=0

C=1 C=0
nll nlo0
n01 n00

Janee mno Qopmyse, AJsi onpesieseHUst TECHOTbI
B3aHMOCBSI3M MEXJY KOKJ0H U3 3-X map nepeMeHHbIX (A-

C, B-C, D-C), paccuutaH ko3adpounueHT conpsikeHHOCTH Phi

(®):

(P = (n11*n00-n10*n01)/ \/((n11+n10)*(n01 +n00)*(n11+n01)*(n10+n00))

Pe3ysibTaThl

CormmacHO  pe3ysnbTaTaM  aHKETHPOBAaHHSA, 3a
5 w™ecaueB 2022 roja y4YacTHHKaMH HCCJIeOBaHUS
3adukcupoBaHo 2 cayyas (0,2%) HeZo6poXKeaTeNbHOTO
OTHOILIEHHS CO CTOPOHBI cecTpuHckoro (1  aHkera) U
MJazmero nepcoHasa (1 ankera), a 1142 pecnoHzeHTa
(99,8%) c HegobGpoXesaTeNbHBIM OTHOIIEHHEM CO
CTOPOHBI ITepCOHAJA HE CTA/IKUBAHCh.

3a 2023 rox KOJMYECTBO OTMEUEHHBIX CJy4yaeB
HeJJ06porKeIaTeIbHOTO OTHOLIEHHUsI cOCTaBUI0 41 ciyyai
(1,4%), 1“3 HUX: CO CTOPOHBI BpaueGHOro MepcoHaaa -
10 ciy4daeB, CO CTOPOHBI CECTPUHCKOTO MeAULIMHCKOIO

nepcoHasa - 11 ciiy4aeB, co CTOPOHBI MJIAZIILIETO [IepCOHAA
- 20 cayyaeB. 2804 mnanuenTta (98,6%) oTMeTHaH
OTCYTCTBHeE MOA0OHBIX C/yYaeB.

W3 npoBesieHHOr0 aHKeTHUPOBaHUs sCHO (PucyHok
1), yto 13 3989 mareHTOB HeGOJIbIIAs YACTh YYaCTHUKOB
(43 4enoBeka, uTo cocTtaBasgeT 1% peCNOH/IEHTOB)
OTMeTHJIa C/Ay4au HeJo6poKesaTeJbHOr0 OTHOIIEHUS
CO CTOPOHBl MEJMUIMHCKOro IepcoHasa. BoJbLIMHCTBO
pecnioH1eHTOB (3946 desioBeK, Ui 99%) 3aBUIH, UYTO HE
CTJIKUBAJIUCh C MOZ0OHBIMU CUTYAIIUSIMHU.

= Cmyan
HeoDpoXenaTeIEHOT O
OTHOIIEHHA

® OTCYICTIBHE CITY43eB
HeT0DpOMETATENMEHOTO
OTHOLNEHHA

PucyHok 1 - Cayvau HedobpodicenamenbHO20 OMHOWEHUS

Jns onpeJeseHust KOppeJsiLuu MeXAy
cly4yasiMd ~ He/l06pOXKesaTeJIbHOTO  OTHOLIEHHS U
Y/IOBJIETBOPEHHOCTbIO KAyeCTBOM MEJUIMHCKUX YCJIYT,

HOCTPOEHa
(Ta6anna 3).

caeayroniad MaTpula CONIPAXKEHHOCTU

Tabauya 3 - Mampuya conpsiszceHHOCmMU Mesxcdy OmHoweHueM compyoHukos K nayueHmam (A) u kauecmeom MedUYUHCKUX ycaye
(C), 20e n11=3865; n01=32; n10=81; n00=11

Ilepemennsie A-C

A=1

A=0

50

C=1 C=0
3865 81
32 11




Traumatology and Orthopaedics of Kazakhstan, Volume 76. Number 1 (2025)

CnenoBaTesnbHO, o GopMyse pacuéTa TeCHOTbI
CBSI3U MEXJY AaHHbIMU napameTtpamy, @ (A-C) = 0,16.

Ha BOIIPOC KacaTeJIbHO Ka4yeCTBa NUTaHUA ObLIN
IOJIy4€eHbl ciieAyrlie pe3y/bTaThbl:

[lo faHHBIM aHKETUPOBAHUSA C aBr'yCTa 0 JjeKabpb
2022 roja oL,eHU/IM Ka4eCTBO NHUTAHUSA KaK «xopollee» —
1012 nanuenrta (88,5%), «ynoBieTBOpUTeNbHOEY - 122
(10,7%) nanueHTa, Kak «HeYJOBJETBOPUTEJIbHO» - 10
nanuenTos (0,8%).

EE}"ZC BIETEOPHTENBHOS
EageCTECQ MHTAHHA

c1eAyOIUM o6paszoMm: NalyeHTOB, OLleHUBLINX
KayecTBO NUTaHUA Kak «xopouiee» - 2010 pecnioH/1eHTOB
(70,7%), «ynoBaeTBopuTesbHOE» - 767 (26,9%),
«HEYAOBJETBOpUTeNbHOEe» - 67 (2,3%), 1 nauueHT
Bo3zepxasics oT oTBeTa (0,1%).

TakuM 06pa3oM 3a Becb NEPHUOJ HCCJIE[OBAHUS
(PucyHok 2) y0BJIeTBOPEHbI Ka4eCcTBOM NMUTaHus - 3911
nanueHToB (98,03%), He YAOBJETBOPEHBI KayeCTBOM
nuTaHus - 77 nayuenTa (1,94%), 1 manueHT Bo3jepxKascs
ot orBeTta (0,03%).

77 1

03OepEANHCE 0T OTEETA

PucyHok 2 - OyeHnka kauecmea numaHus

3a 2023 rof, CUTyauus CKJIa/IbIBAETCs

4300

3911

4000

3500

3000

1500

1000

¥ OOBMETEOPHTEIBHOE
Ka4eCTEC NHTAHHA

[ ompejesieHUsT TECHOTBI  CBSI3M  MEXAY

Ka4yeCTBOM NHUTAHUA U YAOBJIETBOPEHHOCTbIO Ka4eCTBOM

MeJHUIMHCKUX YCJIYT, IOCTPOEHA MaTpHULa CONPS>KEHHOCTH
(Tabsuua 4).

Ta6auya 4 - Mampuya conpsizceHHocmu Medxcdy kayecmeom numawus (B) u kauecmeom meduyuHckux ycaye (C), 20e n11=3831;
n01=66; n10=80; n00=12

[epemennnle B-C

B=1

B=0

Cc=1 C=0
3831 80
66 12

TakuM 06pa3oM, TECHOTA CBSI3U MeXJY JaHHBIMU
napametpamu, (¢ (B-C) = 0,12.

Ha Bompoc o kadyecTBe MeAULMHCKOW IOMOIIH,
OKa3aHHOH B CTallMOHAape 3a aBIyCT - Aekabpb 2022 roja
n3 1144 mnamueHTOB MOJIOXKUTEJNBHO OTBeTHau 1126
nanueHToB (98,4%), ymoBieTBOpeHbI 4YacTHYHO - 16
nanueHToB (1,4%), He ynoBneTBopeHs! - 2 (0,2%).

B 2023 roay u3 2845 maiyeHTOB y/J0BJIETBOPEHBI
KayeCTBOM MEJULMHCKON moMowu - 2771 pecnoHeHT
(97,4%), ynomieTBOopeHbl dYacTH4YHO - 61 (2,1%), He
yZoBJeTBOpeHHI - 13 (0,5%).

3897

4000
3000
2000

TakuM oGpa3oM, pe3yJbTaThl YAOBJIETBOPEHHOCTH
nanveHToB  KadecTBOM  (PucyHok 3)  okasaHHOMH
MeJMLMHCKOM MNOMOIM pacrpesesMInuch CJIeAYI0UM
o6pa3om:

-MOJIOXKUTEJIbHAS Ol[eHKA KavyecTBa MeJUIIMHCKON
oMo - 3897 (97,7%);

-yl0BJIETBOPEHBI YacTUYHO - 77 (1,9%);

-OTpHULATe/IbHAsl OLIEHKA KayeCTBa MEeJHUIIMHCKON
nomoi - 15 (0,4%).

7 15
e - e
0
VooEneTEopeHE Y JOENETEOPEHE] He
HACTHYHO VIOENETEOPEHH

PucyHok 3 - OyeHka kauecmsa MeduyuUHCKOU nomMouwu

[Io Bompocy o mnpuo6GpeTeHUH JieKapCTBEHHbIX
CPeACTB, JIUaTHOCTHMYECKHUX  MCCAe[loBaHUNM  M/WUIuU
JleyeGHbIX MaHUNYJAALUNA B TNepuoj CTalMOHApHOTO
JledeHUsl C aBrycra no Jekabpp 2022 roja 3a cueT
MeJULMHCKOW OpraHM3aliU MOJIOKUTEJIbHO OTBETUJIU
1094 pecnongenTa (95,6%), 3a CYeT JIMYHBIX CPeJCTB
nalyeHTa, N0 JaHHbIM aHKeTHPOBAHHUS, MOJIOXKUTENbHO

OTBeTHJIU 46 mauueHToB (4%), BO3JepKalich OT OTBeTa
- 4 nayuenra (0,4%).

3a 2023 roz oTBeThI Ha BhlllleyKa3aHHbIA BONPOC

pacripefiesieHbl  C/eJYIOIIMM  00pa3oM:  HOJIY4YHJIH
BCE  JIeKapCTBEHHble  CPeJACTBA,  JUArHOCTHYECKHe
HCCJIe[lOBAaHUA H/WAW  JledeGHble MaHUNYJAALUM B
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Nepuos, CTAalMOHApHOTO JiedeHHs 2665 malnueHTOB
(93,7%), nproGpesu 3a CYET JIMUHBIX CPEZCTB 110 JaHHBIM
pe3ysnbTaToB aHkeT 175 manueHToB (6,1%), 5 nauueHTOB
BO3zep)kanrck oT otBeTa (0,2%).

Takum o6pa30M, 3a BeCb Iepuoj TINpoBeAeHHA

HCCJIeIOBAHNUSA  pe3y/NbTaThl aHKeET  pacrnpefesnanch
c/lelyI0I MM 06pa3oM:
- JIeKapCTBEHHble CpeJCTBa, JUArHOCTHYECKHE

4000
3300
3000
2500
2000
1500
1000
500

Ipnobpererme
TEKAPETE M OMaTa

HCCMemoEAHIGT 3 TEKAPCTE M OMIATA
coBCTEeHHBDT cusT MCCTSJOBAMINT 33

CUET MeMIIECKDT
opramramni (1et)

(ma)

UCCJIeIOBaHUsl U/WUIH JiedeGHble MaHUNYJISAIUN B TIEPHO/]
CTAllMOHAPHOTO JIeYEHUs] MOJIyYeHbl MAlMEHTOM 3a CYET
MeJMIUHCKOU opraHu3anuu - 3759 nanueHnTtos (94,2%);

- JIeKapCTBEHHbIE CPEJCTBA, [JUAarHOCTHYECKUE
HCCJIe/[0BaHUs] U/WIIH JiedeOHble MAHHUIYJISILAU B TIEPHOJ,
CTaLOHAPHOTO JIeYeHHUsI [I0JIy9€Hbl 332 COGCTBEHHBIN CYET
1o faHHbIM aHkeT - 221 (5,5%);

- BO3/lepKaJiich OT oTBeTa - 9 manueHToB (0,3%).

Tpnobperemme

Bospepsamics 0T
oTEeTa

PucyHok 4 - [IpuobpemeHue 1eKkapcmseeHHbIX cpedcms, QUAZHOCMUYECKUX UCCAed08aHUTl U/UAU 1e4eBHbIX MAHUNYAAYUU 8 nepuod
CMayuoHapHoO20 AeyeHusl

[[J'IH onpeaesieHusa 3aBUCUMOCTHU cjy4aeB
HpI/I06peTeHl/lH JIEKapCTBEHHBIX CpeACTB U IMPOXOXKAEHHUA
AUArHOCTHUYECKUX PlCCJIeAOBaHPII;’I 3a C4YeT JIMYHBIX

CpeACTB/CPeACTB  MeJMLMHCKOM  OpraHu3alMu U
Y/ZIOBJIETBOPEHHOCTbIO KAayeCTBOM MEAUIMHCKHUX YCIYT,
MOCTpoeHa MaTpula conpsikeHHocTd (Tabauna 5).

Tabauya 5 - Mampuya conpsisiceHHocmu Medscdy npuobpemeHueM 1eKapcmeeHHbIX cpedcms, 1a60pamopHo-0uazHOCMUYecKux ycayz
3a cuem nayuenma/meduyuHckoli opzanuzayuu (D) u kauecmgom meduyunckux ycaye (C), 2de n11=3684; n01=213; n10=75; n00=17

[lepemennbie D-C C=1 C=0
D=1 3684 75
D=0 213 17

U3 3TOro cjeayer, YTO TECHOTA CBS3H MEXIY
JlaHHBIMM napaMeTtpamy, (P(D-C) = 0,08.

[Io KenaHWI0 TNALMEHTOB  INPEeJOCTaBJIs/Iach
BO3MOKHOCTb BHECEHMS IPE/JIOKEHUH U NOXKeJaHUH JJ1s1
yJIyqlIeHUs: paGoThl OTJesIeHUs.

06cy:xaeHue

Ha ocCHOBaHMHM MOJIYYEHHBIX PE3YJbTATOB, GBLIO
BBISIBJIEHO, YTO B ZJAHHOW MEJMIIMHCKOW OpraHu3aluyd B
[[eJIOM HabJII0ZAeTCsl MOJIOKUTEIbHOE B3aUMOOTHOIIEHHE
MEX/y NaldeHTaMu U COTPYAHMKaMH opraHusanuu. Tak,
B TeKylleM uccaefoBaHUU 99% mnanueHTOB OTMETHJIU
MOJIOKUTEJIbHOE OTHOIIEHHE MeJUIIMHCKOTrO0 [IepcoHaJIa.

B MexayHapoJHBIX  HCTOYHMKAax  HUMEITCS
WccaeJ0BaHus, Kacawouuecs B3aMMOOTHOILIEHUS
NalMeHTOB U MeJUIMHCKOTO0 NepcoHasa. B ucciempoBanuy,
npoBeseHHoM Aljarallah u coaBTopamu [2] cpegu 384
NalMeHTOB B [BYX TOCYJApPCTBEHHBIX GOJbHHUIEAX Ip-
pusazga, CaynoBckad ApaBus, CTaHAApPTHU3UPOBAHHbBIN
OTIPOCHUK CO/ieprKaJsl BOIPOC, KACAIOLUIUHCA KOMMYHHUKAI[UN
M MEeXJUYHOCTHOIO OOIeHMs ManueHTa ¢ BpadoM. [lo
pe3ysbTaTaM JAaHHOTO MCCIe[0BaHUs, MALUEHThl 3THUX
MeJMLMHCKUX YYpeXJeHWH TaKe BBICOKO OIeHUJIN
OTHOILIEHHE NepcoHasa - 73% yJ0BI€TBOPEHHOCTH.

He MeHee HUHTEpECHbIE pe3yJIbTaThl
NpPO/ZIEMOHCTPUPOBAJIIO  HCCJEAOBAaHUE,  NPOBEJEHHOE
Zhou u coaBTopamMu [3] B KpymHbIX GoJsibHUIIAX KuTas.
B pa6oTe mpoBeseH aHaIM3 KayecTBa OOCIYKUBAHUSA
W YBaOXHUTEJbHOI'O OTHOLIEHUSI K [AlUeHTaM C
MCUXUYECKUMU paccTpoiicTBamMu (700 manueHTOB)
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3a Becb nepuofi NMpOBeJEHUS MCCAe[lOBaHUsI U3
3989 nanueHTOB OCTaBUJIHU GjarofapHocty 1331 nayueHT
(33,4%), aHKeT C MoXKeJJaHUAMH U NpeAJIOKEeHUSMHU [
yAydllleHUuss paboTbl MeAMIIMHCKOM opraHusauuu - 379
anker (9,5%).

¢usnyeckumu (524 mnanuenTa) 3abosieBaHUAMH. Jlis
UCC/Ie[lOBaHUsl OTGUPAJIUCh MALMEHTD], CIOCOGHbIE JATh
Cy6'bEKTHBHYIO OLIEHKY KayecTBa MeAULUHCKHUX YCIYT.
[lo pe3synbraTaM HCCJIefOBaHUS ObUIO BBISBJIEHO, YTO
NALMEeHThl, TOJyYalolde MCUXUATPUYECKYI0 MOMOIIb
GoJsiee yAOBJETBOPEHbI YPOBHEM BHUMAaHHUS U YBaXKEHUS
CO CTOpOHBI IlepCOHa/a N0 CPAaBHEHHIO C NalueHTaMH,
JIeYMBLIIMMUCA OT GU3NUECKHUX 3a60JIeBaHUH, OJHAKO NPU
NPOBEJIEHUN [JAHHOTO HCCIeJJ0BaHMsl ObLIa BBISBJIEHA
npo6jeMa HrHOPDUPOBAaHHMsI ToJioca NALMEHTOB U3
TPYNNbl C NCUXUYECKHMH PACCTPOHCTBAMM B HPUHSATHH
MEJUIVHCKUX pelleHUH, HeXeJd Yy TNaLHUeHTOB C
¢dbr3nYecKUMHU 3260/1€eBAaHUSIMH.

JlOTOJIHUTEIBHO aBTOpPaMU ObLIM PAcCMOTPEHBI
WCC/IeJOBaHNs, [pOBeJileHHble B  JBYX GOJIbHHUIAX
PymbiHuu. Duldu u coaBTOpHI [4], BBIIBU/IN CBSI3b MEXAY
JelleHTpasu3anued ympaejeHuss (or MwuHHCTepCcTBa
3paBOOXpaHeHUs1 PyMbpIHUM K oOpraHaM MeCTHOTO
yHIpaBJIeHNs) ¥ 3HAYUTEJbHBIM yJIydlleHHEM OTHOLIEHUS
MeXAy MaldeHTaMd ¢ MeJULHUHCKUM IepCOHAJIOM.
ABTOpBI CYHTAIOT, 4YTO CTENEHb Y/OBJETBOPEHHOCTH
NanyeHTa UMeeT CHUJIbHYIO 3aBHUCHMOCTb OT CIIOCOGHOCTH
MeJUIMHCKOr0 MepCoHasa K 3MIATUM NMPH BLITOJHEHUHU
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MeJULMHCKUX ycayr. Ho caM MeAMIMHCKUN TepcoHas
MOXET JIOCTUYb BBICOKOI'0 YPOBHS 3MNATHUU B 6OJIbHUIIAX,
rJle KaKk MaTepUabHbIH, TaK U 9MOIIMOHAIbHBIA KOMGOPT
obecneyuBaeTcs A8 MeJULMHCKOrO  IepcoHasa
NoCpe/iICTBOM yNpaBjeH4eckoro nojxoja. [lo pesyabratam
ONMCAHHOT'O HCCJeJOBAaHUs, INPOLEHT pPeCloH/IeHTOB,
OLIEHUBIIMX KauyecTBO MeJMIMHCKUX AeHCTBUH U yxoja
KaK [IpeBOCX0JiHOe, 3HAaUUTebHO yBeauuu/cd B 2021 rogy
no cpaBHeHHU10 ¢ 2010 rogom (c 39,42% f0 67,31%). Hame
Hcc/le/loBaHUe He 3aTparMBaeT CTPYKTYpPHble U3MeHEeHUs
OpraHM3allMU, HO pe3y/IbTaThbl ONIMCAHHOTO UCCIe0BaHUS
JIeMOHCTPUPYIOT BAXXHOCTb M YIpaBJeHYeCKUX pedpopM
JIJIs1 OBBIIIEHUS Ka4ecTBa MeUIIMHCKOMN TOMOLIY.

OnHUM us3 HauboJiee MOJIOXKHUTEJbHBIX
rnokKasaTejed B  HalleM HMCCAeJOBAaHUU  SIBJISIETCS
VAOBJIETBOPEHHOCTh MAlMEHTOB KayeCTBOM MUTAHUS.
Bcero 98,03% pecnoHAeHTOB BbIpasW/IM  IOJIHOE
VAOBJIETBOPEHHUE MPELOCTABJISIEMbIM MUTAHUEM,
4TO pasUTeNbHO OTJIMYAETCS OT Pe3y/IbTAaTOB JPYrUx
HcCAeJOBaHUN, KOTOpble TOKasaju GoJjiee HU3KUH
pe3yabTaT. HanpuMmep, uccieioBaHue y40BJIeTBOPEHHOCTH
MalUEHTOB B TOCYAApPCTBEHHOW 6oJibHULE 3amnajHou
Benranuu, WHjus, npoBeseHHoro Basak u coaBTopamu
[5], mokasaso ypoBeHb cepBHCa B KJHHUKE C y4eTOM
TEXHUYECKOTO KayecTBa M KauyecTBa OOGC/IYyKHBaHMUS.
TexHUYeCKOe KadyeCTBO BKJIIOYAJIO TaKHe acleKThl, KakK
BpeMsi peaKLUHW Ha 3KCTPeHHble CJy4ad, KOHTPOJb
HHOEeKUUH, omepaTUBHOCTb Bpayedl U MejcecTep B
OTBET Ha NOTPEOGHOCTH MALUEHTA, a TaKXKe COBJIIOJeHue
KJMHUYECKUX NPOTOKOJIOB. KayecTBO o6CayKHMBaHUs, B
CBOIO 0Uepe/ib, 0XBAaTUJIO TAKUE 3JIEMEHTHI, KaK BEXKJINBOE
MoBeJleHUe IePCOHAa, MOAlep>KaHHe TUTMeHbl U YUCTOTHI,
OIEPAaTUBHOCTb JOCTAaBKW NMUTAaHUs U ero kadectsa. [lo
pe3yJbTaTaM ONMCAHHOTO UccaejoBaHus, 85% ManueHToB
BbIPA3WJIM HEJ0BOJbCTBO KayeCcTBOM MNuTaHus. Takoe
pasuTesNbHOE OTJIMYME B T[OKa3aTessX MOXeT ObIThb
00bSICHEHO DPa3/IMYMsMU B YpOBHe GUHAHCHPOBAHHUSA U
pecypcHoOi ob6eclieueHHOCTH. B HalleM LeHTpe NHUTaHue
SIBJISIETCS BaXKHOM 4acCTbI0 NMpOrpaMMbl O6CIY>KUBaHUS,
YTO TaKXe OTpakaeTcsl Ha 0O6ILell yJOoBJIeTBOPEHHOCTU
MaLKUEHTOB, B TO BpeMsl KaK B CTpaHaX C OTPaHUYEHHBIMHU
pecypcaMy, KauyecTBO BCIIOMOTATeJbHBIX YCAYT, TaKUX
KaK MUTaHWe M 4YHUCTOTA, 4YaCTO OCTaeTCs Ha HU3KOM
YPOBHE H3-3a HEXBATKU CpPeACTB. /laHHbIe pe3y/bTaThl
MOJAYEPKUBAIOT BAXKHOCTb KOMIIJIEKCHOI'O MOAXOJAa K
06C/IY>KMBAaHUIO MallUeHTOB, KOTOPBbIA OXBaTblBaeT He
TOJIbKO MEeJJULIMHCKUE YCJIYyTrd, HO U TaKue acleKThbl, KaK
npe6blBaHUE B CTAllMOHAPE U MUTAHUE.

OCHOBHBIM M, BEPOSITHO, IJIABHBIM IOKa3aTeJeM
KayecTBa MeJIMLIMHCKOH IOMOIIY B HALlleM MCCIeJOBaHUU
SIBJIIETCSI  BBICOKMH  YpPOBEHb  y/JIOBJIETBOPEHHOCTH,
KoTopelt goctur 97,7%. Bcero 33,4% pecnoH/eHTOB
OCTaBWJIM 6J1arolapHOCTH COTPYAHHUKAM MeAUIMHCKON
opraHusanuy, 9,5% nanueHTOB BbIABUHYJIN IPeJIOKEHUS
U TNOXeJaHUs JJI YJIydlleHUs pPaboThl MeAUIMHCKOH
opraHusaunuu. JlaHHBIH TNOKasaTesJb COOTBETCTBYET
pe3ysbTaTaM MHOTMX MEX/YHAapOJHBIX HCCIe/l0BaHUH,
re TaKKe HaGJII0ZaeTcsl BbICOKAs Y/LOBJETBOPEHHOCTb
NallMeHTOB  MeJUIMHCKUMHM  yciyramu.  Hampumep,
uccaenoBanue Aljarallah u coaBTopoB [2], omucaHHOe
paHee, MOMHMO BOIPOCOB «TEXHHYECKOTO KayecTBa»,
«pUHAHCOBOI'O acleKTa», «BPeMeHH, IPOBEJEeHHOTro C
BpauyoM», «JJOCTYITHOCTH U yA06CTBa», <KKOMMyHUKaLlUH U
MEXJMYHOCTHOI'O OGIEeHHs MallMeHTa C BPauoM», TaKkKe
MpOoaHaJIM3UPOBAJIH OOILYIO CTENIEHb YA0BJIETBOPEHHOCTH,
KOTOpasi OXBaTblBasa BCe 18 MyHKTOB H, B YNOMSHYTbIX
paHee MeJMLMHCKUX OpraHU3aunusax, coctaBuia 73,77%,

O/lHAaKO, MO pe3yJbTaTaM MCCIe[0BaHUS OTMeyaeTcs
3HA4YUTeJbHOE HeJ0BOJIbCTBO BpeMeHeM, KOTOpoe Bpayu
yaessiiy nanueHTaM (68% yZ0BJ1eTBOPEHHOCTH).

Heo6xoAMMO  OTMeTUTb, UTO psAj  cTaTeid
CpaBHMBAJIM KauyeCcTBO MpeJOCTaBJeHUS MeJULUHCKUX
yCIYyr B TOCYAApPCTBEHHBIX UM 4YaCcTHBIX KJHMHHMKax
[6-12]. Tak, Leslie u coaBTopbl [6] B cBoeil paboTe
MpOaHAU3UPOBAIM HHJAEKC 4YucTod mnoazepkku (NPS
- not promoter score) cpegu 13 434 manuenTtoB u3 184
kauHUK [lepy. [lo pe3synbraTaM ucc/leJOBaHUS KayeCTBO
06C/IyKMBaHUA NALMEeHTOB II0Ka3a/l0 He TOJbKO BBICOKUH
YPOBEHb YAOBJETBOPEHHOCTH - 74%, HO U BBISIBUJIO
3aKOHOMEPHOCTb, YTO MallUeHTbl YaCTHbIX KJWHHUK,
Kak TIpaBujo, 06oJjiee y[AOBJETBOPEHbl KayeCTBOM
0o6CIyKMBaHUA, 4YeM MalUeHTbl TOCYAapCTBEHHBIX
y4pexAeHUM.

JlOCTYITHOCTB JIeKapCTBEHHBIX CPEeJCTB SIBJSETCS
BaXKHBIM [T0Ka3aTesieM KauecTBa MeJULIUHCKOW OMOILH, U
B HallleM McceZloBaHuM 94,2% nalnueHTOB OTMETHJIH, YTO
OHM MOJIyYUJIM BCe HEOOXOANMble MeJIMKaMeHThI 3a CYeT
MeJJULIUHCKOW OpraHM3alUH.

UccnenoBanne Duldu u  coaBTopoB  [4],
npoBeJieHHOe B PYMBIHHMHM, TaK)Ke BBISIBUJIO, YTO 3a CYET
KPYIHBIX WHBECTHUIMA B MOJEpHMU3ALUIO OOJbHUIL U
3aKyNKy MeJULIMHCKOrO0 060pyJ0oBaHMs, Oblla ysydlleHa
JIOCTYIIHOCTb JIEKAPCTBEHHBIX CPEJCTB, YTO IOBBICHJIO
KaueCcTBO MeAMIMHCKUX yciayr. Tak, B CpaBHeHHH
¢ 2010 romoM, [0 JelleHTpaJu3aluM yHpaBJeHUs
MeJJULIMHCKUX KJIVHUK, 10JI51 NAl[MeHTOB, IPUOOpeTaBIINX
JIeKapCTBeHHble CpeJCTBA 3a CYeT JIMYHBIX CpeJCTB
coctaBssiaa 57,3%, a B 2021 roga cocTaBuJia BCETO JIMIIb
29,3%, a 70,67% neKkapCcTBeHHBIX CPEJICTB BbIAaBaIUCh 3a
CYeT CPeJiCTB MeJUIIMHCKOH OpTaHU3alH. ITO T03BOJIUIIO
ManydeHTaM CHU3UTb IpUOOpeTeHHe JieKapCTBEHHBIX
CpPeACTB W3 JAPYTMX HCTOYHUKOB, 4YTO 3HAYUTEJbHO
MOBBICUJIO HMX Y[ OBJETBOPEHHOCTb MeJUIUHCKUMU
yCJIyraMu.

OzpaHuveHusi  uccaedogaHvus. Ha  ocHoBaHHU
aHaJ/Iu3a pe3y/bTaTOB JAaHHOTI'0 UCCJIeJ0BAHUS BbISIBJIEHO,
4TO GOJIBIIMHCTBO IAl[MEHTOB BbICOKO I[€HAT KadecTBO
MeJUIMHCKOW TIOMOIIM W YCJIOBUS Tpe6GbIBaHUS B
crayuroHape. OJHAKO /sl TOJIHOM U JOCTOBEPHOM OLIEHKU
KayecTBa  MEAMLMHCKHX YCJAYT  BaXHO  YYUTHIBATh
He TOJIbKO CyO'beKTHUBHbIE BIEYATJE€HHUS MalMeHTOB,
HO W YYUTBIBAaTh MX COIHAJbHO-AeMOTrpadruyecKue
XapaKTEPUCTUKH M KOHKpPETHbIe YCJI0BUS NMpPeObIBaHHUS B
crayguroHape. [103ToMy, aBTOpbl peKOMEHAYIOT AOTOJHUTh
aHKeTbI BONPOCAMHU, KacaloluMHucs CTPYKTYpPbI
QHKEeTHUpPYEMbIX MALUEHTOB, TAKUMU KaK IM0JI, BO3pacTHas
KaTeropusi, ypoBeHb 00pa30BaHMUs, Cpella MPOKUBAHUS,
3aHATOCTb.

Pexkomendayuu. [lo HalleMy MHEHHIO, U3MeHEHUS],
BHECEHHble B IlepeyeHb BONPOCOB aHKeETHUPOBAHUS,
peryJsipHbld MOHUTOPUHI U BHeJ[peHUEe PeKOMeHJALUH,
BbICKA3aHHBIX MallMeHTaMH, SBJAIOTCA  KJIOUYEeBbIMHU
IaraMd B MOBBIIIEHUH YAOBJETBOPEHHOCTH U 0O6IIero
KayeCcTBa MeAMIIMHCKOTO OO6GCIyXMBaHUA B JAHHOM
cTalMoHape.

TecHoTa B3auMocBsizu (P) Mexay caydasMu
L0o6poXenaTeJbHOT0O/HeJOOpPOXKeJNATENBHOTO
OTHOILIEHHUS  NepcoHala U  YAOBJIETBOPEHHOCTLIO
naldeHTa KauyeCTBOM MeAMIMHCKUX YCJAYT COCTaBUJa
0,16. CorsacHo mkajse Yexnjoka, MUCHOJb3yeMOro JJs
OLEHKU  JIMHEeHMHOro  kKo3adouIMeHTa  KOppesslur
[TupcoHa, uMeeTcs cnabast B3aMMOCBSI3b MEX/Y AaHHBIMHU
napaMmetpaMu. Koppensius Mex/Jy KauecTBOM NHUTaHUS

53
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U YAOBJIETBOPEHHOCTBIO KauyeCTBOM MeJUIMHCKHUX YCJYyT
- 0,12, cnepoBaTesbHO, CBA3b MeXJy NapaMeTpaMu
Take cjabas. Cuja Koppesnslud MexAy CiaydasMH
npuobpeTeHus JieKapCTBEHHBIX CPeJCTB U JIabopaTOpHO-
JINaTHOCTHUYeCKUX YCIyr 3a Cc4YeT CpeAcTB ManueHTa/
MeJJULIUHCKOW OpraHu3allMM U  YA0BJIETBOPEHHOCTBIO
nalnyeHTa KayeCTBOM MeJUIMHCKUX ycayr paBHa 0,08,
YTO COOTBETCTBYET OYeHb CJA0OW TEeCHOTe KOppeJsslHU.

3aBHUCHMOCTB YA0BJIETBOPEHHOCTH NallMeHTa C KaueCTBOM
NUTaHUA U ciay4yaeB npuobpeteHus JIC u uccaefsoBaHU
3a CyYeT CpeJCTB TMalMeHTa, 6oJiee He3HAUYUTeEJbHA,
YyeM 3aBHUCUMOCTb JaHHOTO MapaMeTpa OT OTHOLIEHHS
nepcoHasa, 3HayeHHe KOTOpOH 6oJiblile OTHOCUTENbHO
OCTa/IbHBbIX pe3y/JbTaToOB Koppessauuu. TakuM o6pasom,
MOoJIyYeHHble pe3y/NbTaTbl CBUJETEJbCTBYIOT 06 OYeHb
c1a60i U c1aboil KoppeasaLuu Mex Ay napaMmeTpaMHu.
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Kbl3aMemKepaepdiy Kacibuaiei meH adamu kacuemmepi, eMOIK MamMaKmaxy candacwl, #Haansl KepceminzeH MeOUYUHANbIK KOMEKMIH candacsl,
66/1IMUWEHIH HCYMBICHIH HcaKcapmy yWiH yCblHbicmap MeH mijiekmep eHzisy MymKiHdiei mypasbl cypakmap Kipoi.

Hamuowenep. Xaanwi, 6apavlk pecnoHdeHmmep KepceminzeH MedUYUHANbIK KOMEKMIH candcbiHa KAHArammadsin, nayueHmmep
03 aAFbicmapuiH 6ia0ipdi. 3epmmey JHcyMbicmbl Heakcapmy 6arblmmapbuiH aHbiKmadsl. Ketibip 6eaimwenepdiy KbilamemiH oHmatiiaHobipy,
cmayuoHapda 601y xeardatinapulH, HaliibLabIK NeH cepaucmi sgcakcapmy 6olibiHwa 6ipkamap yllblMoacmelpy wapanapul KabbladaHobL.

Kopbimuindvsl. 3epmmey nayuenmmepdiy kepceminzeH MedUYUHAAbIK Kbiamemmepdiy candacblHA KAHAFAMMAHYbIHbIY HCOFApbI
dapediceciH kepcemmi, aaatida aHbIKMAAFAH KeMWiaikmep 00aH api scakcapmyra Hezi3 60410bl. ANbIHFaH MaliMemmep HeziiHde JcekeneceH
6e1imuwenepdiy HYMbICbIH OHMAUIAHObIPY, nayueHmmepoiy 601y #ardatiiapblH HaKCapmy jHaHe Healiablablk NeH cepauc deHzelliH apmmblpy
6otlbiHWa wapaaap Kabvlidaxosl. CayaaHamaHuly 6y npoyeci MeUyUHAIbIK KOMEeKMiY canacblH apmmulpyFa JHcaHe cmayuoHapoarsl
JHCaNsl ammoc@epaHsl HaKcapmyFa biKnaa emmi.

TytiiH ce3dep: nayueHmmepze cayanaHama #cypzizy, MeOuyuHaIblK KOMeKKe KaHaFrammay, MeouyuHa/1bIK KOMeKmiH canacol.

The assessment of patient satisfaction as a tool to improve the quality of hospital work
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Abstract

Objective: to assess the opinion of hospital patients regarding the quality of medical services, the level of comfort and service, as well as
overall satisfaction with the medical care provided.

Material and methods. The material was the results of about 4,000 hospital patient questionnaires for the period from August 2022 to
December 2023. The process of questioning at various stages of hospital treatment is described. The questionnaires included questions about the
professionalism and human qualities of the staff, the quality of medical nutrition, the quality of medical care provided in general, the possibility
of making suggestions and suggestions to improve the work of the department.

Results. In general, all respondents were satisfied with the quality of medical care provided, and patients expressed their gratitude. The
study identified areas for improvement. A number of organizational measures have been taken to optimize the activities of some departments,
improve hospital conditions, comfort and service.

Conclusions. The study showed a high degree of patient satisfaction with the quality of medical services provided, however, the identified
shortcomings became the basis for further improvements. Based on the data obtained, measures were taken to optimize the work of individual
departments, improve the conditions of patient stay and increase the level of comfort and service. This survey process contributed to improving
the quality of medical care and improving the overall atmosphere in the hospital.

Keywords: patient survey, satisfaction with medical care, quality of medical care.
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Abstract

Objective of the study: The aim was to identify the amount of expenditure the Republic of Kazakhstan incurs to maintain and improve
the health and physical well-being of individuals with spinal cord injuries.

Methods. The evaluation was conducted based on three indicators: the amount of funds saved for reduced hospitalization, disability,
and mortality. The analyzed period: 2018-2022.

Results. Over the analyzed period, the economic loss from the hospitalization of patients with traumatic spinal cord injuries amounted
to approximately 800 million tenge. Taking into account secondary health conditions, the government spends an additional average of
13.6+0.4%. The total economic loss to the state amounted to 10 598 376 937 tenge, and from mortality, 1 111 907 729,3 tenge. Overall, over
the past 5 years, considering hospitalization, disability, and mortality from spinal cord injuries, the economic loss to the state reached 12 620
410 304,6 tenge.

Conclusions. Spinal cord injuries impose significant financial burdens, which are not solely due to increased healthcare system
expenditures but also affect the patients themselves. Moreover, they reduce the quality of life of the patients (disability, reduced working
capacity, etc.).

Keywords: financial burden, economic loss, spinal cord injuries.
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Introduction

Overthe pastdecade, therehasbeenanincreaseinthe
incidence and mortality from spinal cord injuries and their
consequences, which impose a social and economic burden
on healthcare systems worldwide, affecting patients' quality
of life and their life expectancy [1]. Despite advancements in
medicine, the treatment and care of individuals with spinal
cord injuries remain a significant challenge for society.

Accordingto global estimates,in 2021, approximately
15,4 million people were living with spinal cord injuries,
resulting in over 4,5 million years of life lived with disability
[2].

Based on «The Global Burden of Diseases, Injuries,
and Risk Factors» study, between 1990 and 2019, the global
prevalence of spinal cord injuries increased by 81,5% (from
74,2 to 87,1), incidence rose by 52,7% (from 30,3 to 69,8),
and YLDs increased by 65,4% (from 56,3 to 76,0) [3,4,5].

In 2019, there were 20,6 million people worldwide
living with spinal cord injuries (of which 175,000 were in
Central Asia), with an incidence of 0,9 million new cases
(600,000 in Central Asia) [3].

The financial burden of traumatic spinal cord
injuries worldwide amounts to significant sums, which not
only include the costs of providing qualified medical care
but also the costs borne by society due to disability and
mortality among individuals with spinal cord injuries. The
financial damage from spinal cord injuries is often much
higher than from any other injury [6].

In 2023, the global spinal cord injury treatment
market was valued at $7,49 billion, and it is projected to
reach $11,15 billion by 2031. This growth is attributed not
only to the increasing incidence of cases but also to costs
associated with advancements in regenerative medicine and
new therapeutic strategies [7].

According to a systematic review by Hamid
Materials and Methods

The financial burden (both direct and indirect) was
assessed based on three indicators: (1) hospitalization rates,
(2) disability rates, and (3) mortality rates of patients with
spinal cord injuries. The analyzed period was from 2018 to
2022. The evaluation was based on accumulated data from
patients in Almaty who received specialized neurosurgical
services.

For the assessment of economic damage related to
hospitalization, the following parameters were defined:
the number of spinal cord injuries and their consequences
with ICD-10 codes (S12.0, S12.1, S12.2, S12.7, S13.0, S13.1,
$14.0, S22.0, S22.1, S23.0, S23.1, S24.0, S24.1, S32.0, S33.0,
$33.1,T91.1, T91.3); and the average cost of hospitalization
in tenge.

The average cost of hospitalization was calculated
as the sum of the tariff for inpatient care based on clinical
cost groups (512.0-S14.0; S22.0-S24.1, S32.0-S33.1) with
consideration of the regression coefficient. The average cost
of hospitalization in round-the-clock inpatient care for the
analyzed ICD-10 conditions has been increasing annually: in
2018 - 211,594 tenge, in 2019 - 217,941.8 tenge, in 2020
- 279,684 tenge, in 2021 - 288,074.5 tenge, and in 2022 -
296,716.7 tenge [12].

Direct costs during hospitalization were calculated
using the formula:
DC=nSCI*AH (1)
Where, DC - direct costs; nSCI - number of spinal
cord injuries; AH - average cost of hospitalization.

Malekzadeh et al. (2021), the average direct costs for
inpatient care of patients with spinal cord injuries in Canada
range from $39,330 for incomplete paraplegia to $138,620
for complete paraplegia. In Australia, the costs range
from $42,600 for patients with paraplegia to $63,134 for
patients with quadriplegia. In the United States, regardless
of neurological status, the costs range from $92,220 to
$337,400 [8].

Regarding healthcare expenditure as a percentage
of GDP per capita, in Australia, it ranges from 68% to 110%,
in Canada, from 47% to 73%, in the United States, from
281% to 590%, and in low - and middle-income countries
from 12% to 123%.

A study conducted by Brian Chun-Fai Chan et al.
(2019) on the lifetime cost of spinal cord injury treatment
funded by public sources (direct costs) in Canada revealed
that the net lifetime cost for spinal cord injury of 1,716
patients was $336,000 per person [9].

Additionally, significant costs are associated with
indirect expenses. According to Yue Cao & James S. Krause
(2020), the average annual indirect costs related to changes
in employment and income before and after the injury
amounted to $29,354 in 2019 [10].

Spinal cord injuries represent a substantial burden
on healthcare systems. Both direct and indirect costs for
individuals with spinal cord injuries are significant and
accumulate throughout their lifetime [11]. Assessing
the financial burden of spinal cord injuries is crucial for
developing effective national healthcare policies and
establishing prevention strategies.

The study aimed to identify the total amount of
expenditures incurred by the Republic of Kazakhstan for
maintaining and enhancing the health and physical well-
being of individuals with spinal cord injuries.

To calculate the indirect financial burden of spinal
cord injuries, an assessment of economic damage due to
disability and mortality was conducted.

The assessment of the economic damage from
disability aimed to estimate the economic losses associated
with payments for temporary disability benefits, disability
pensions, the number of lost productive years of life (in
monetary terms), the reduction in GDP production, and
other related factors.

This indicator was calculated using the formula:
ED=VP*WD+(DP+SL+MC)*CD (2)

Where, ED - economic damage; VP - value of the
production lost due to disability (per working day); WD -
number of working days lost due to disability; DP - daily
disability pension; SL - daily social benefits; MC - daily
medical care costs for the disabled person; CD - number of
calendar days spent in disability.

The indicator of the value of production lost due to
disability (per working day) corresponds to the monthly
calculation indicator (MCI) for the reporting period (2018
- 2405 tenge; 2019 - 2525 tenge; 2020 - 2778 tenge; 2021
- 2917 tenge; 2022 - 3063 tenge).

The number of working days lost due to disability
was calculated as the difference between the average
pension age and the average age of a patient with a disability
after a spinal cord injury, multiplied by the average number
of working days over 11 months and the number of patients
assigned disability of groups I and II. The calculations for
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the number of lost working days were as follows: 2018 -
266,247 days; 2019 - 337,278 days; 2020 - 59,244 days;
2021 - 123,318 days; and 2022 - 303,480 days.

The cost of one calendar day spent on disability
was determined as the sum of the disability pension,
social benefits, and medical care costs for the disabled and
amounted to the following for the government: 2018 - 3962
tenge; 2019 - 4325 tenge; 2020 - 4583 tenge; 2021 - 4868
tenge; and 2022 - 5761 tenge.

Another indirect indicator - the economic damage
from mortality due to spinal cord injury, was calculated
using the formula:

Ppvt(year)=NMC*CAL*(LE-AI)=209,378,795.3 tenge

(3)
Where, NMC - number of mortality cases; LE - life
expectancy; CAL - cost of 1 year of average life in tenge; Al -

Results

Indicator: «Hospitalization». There was an increase
in hospitalization from 799 to 971 cases (an 18,8%
increase) during the period from 2018 to 2022. In 2020-
2021, a decline in hospitalization rates was observed due
to quarantine measures (COVID-19) implemented in the
country.

Considering that only average standardized values
(tariffs) were used in calculating the above indicators, the
actual costs of providing care to individuals with spinal cord
injuries are higher.

In 2018, the healthcare system spent 169,063,606.0
tenge on the primary hospitalization of individuals with
spinal cord injuries, not accounting for the financial
expenses borne by the patients themselves (on average,

average indicator of the age range in Almaty.

The life expectancy in Almaty was as follows: 2018
- 75,54 years; 2019 - 75,45 years; 2020 - 74,02 years; 2021
- 71,97 years; and 2022 - 77,32 years [13].

The cost of 1 year of average life is typically taken as
the average annual wage or per capita GDP, calculated based
on the population employed in the economy during the
financial year in Almaty. The cost for each year was: 2018 -
120,684 tenge; 2019 - 141,954 tenge; 2020 - 161,234 tenge;
2021 - 179,554 tenge; and 2022 - 214,122 tenge.

The age interval value was taken as the average
indicator of the age range in Almaty, which was: 2018 - 37,77
years, 2019 - 37,22 years, 2020 - 37,01 years, 2021 - 35,98
years; and 2022 - 38,66 years. This approach is justified as it
takes into account the average statistical value.

their share is up to 28,5%). The hypothetical total cost of
hospitalization, considering all funding sources, could
amount to 217,246,733.7 tenge.

In 2019, due to a slight increase in hospitalization
cases (0,5%), the cost increased by 27,737,839.4 tenge
(Table 1). In 2020, the hospitalization rate decreased
due to the introduction of restrictive measures related to
COVID-19, allowing the government to reduce its expenses
to 174,802,500.0 tenge.

In 2022, the government spent up to 288,111,915.7
tenge on hospitalization. Considering all financial sources
(with the patient’s contribution at 17,9%), this amount
rises to 339,683,948.6 tenge.

Table 1 - Costs of Primary Hospitalization for Individuals with Spinal Cord Injuries, 2018 - 2022, in Tenge

Period Costs According to Clinical Cost Groups Tariff Hypothetical Total Cost Indicator
2018 169 063 606,0 217 246 733,0
2019 196 801 445,4 245411 402,4
2020 49783752,0 62478 608,8
2021 101 690 298,5 127 621 324,6
2022 288111915,7 339683 948,6
Total 805451 017,6 992 442 017,2

Considering the costs associated with the treatment
of Secondary health conditions, the costs for the «recovery»
of individuals with spinal cord injuries increase.

Since 37.3%1.7% of all hospitalized patients
experience secondary health conditions (and in some cases,
two or more), an assessment of the burden was carried out
using the average values based on the tariffs for each year.

The average costin a 24-hour hospital for secondary
health conditions according to ICD-10 was, on average,
85,695.7 tenge in 2018, 88,987.2 tenge in 2019, 97,548.6
tenge in 2020, 98,564.5 tenge in 2021, and 104,217.7 tenge
in 2022 [12].

2018 2019

The state spends, on average, an additional
13.620.4% on medical services for secondary health
conditions. Consequently, in 2018, the costs for the
hospitalization of individuals with spinal cord injuries
and secondary health conditions increased by 15,6%
(26,308,578.9 tenge), in 2019 by 14,4% (28,386,916.8
tenge), in 2020 by 14.5% (7,218,596.4 tenge), in 2021
by 13.6% (13,799,030.0 tenge), and in 2022 by 10.05%
(28,972,520.6 tenge) (Figure 1).

2020 2021

2022

® Costs for the treatment of secondary health conditions
= Costs for the hospitalization of patients with spinal cord injuries

Figure 1 - Costs for the treatment of Secondary health conditions in patients with spinal cord injury
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Considering that more than two-thirds of
secondary health conditions can be preventable at the
level of safe healthcare organization and timely response of
specialists to the symptoms of Secondary health conditions,
the financial burden could be reduced.

Indicator «Disability». The economic damage from
the disability of individuals with spinal cord injuries (indirect
costs), according to the calculations (Table 2), amounted to
3,532,379,040 tenge in 2022. Over the past 5 years, the total
economic damage from disability due to spinal cord injuries
for the state amounted to 10,598,376,937 tenge.

Table 2 - Economic Damage from Disability of Patients with Spinal Cord Injuries

_ Disability . Number of Economic
Year Cos;rgf(jtjstdsn??ged '\:I:)rgbLec;s?TD\lljv:;E hesion Ber?eci‘(i:tlglper Medicalicare palendoy BalaEE
Disabilit Disabilit Amount per Da Costs per Day Days Spent on (Column. 2*3+
Y Y Day Y Disability (4+5+6)*7)
1 2 3 4 5 6 7 8
4671,0%57= 6954,0%57=
2018 2405 266 247.0 2333 942 487 396 378.0 2210773671
5034,0%67= 7 494,0%67=
2019 2525 337278.0 2406 1417 502 502 098.0 3026 200 800
4937,0%12= 7 350,0*%12=
2020 2778 59 244.0 2619 1417 547 88 200.0 568 822 432
4743,0%26= 7 062,0*%26=
2021 2917 123 318.0 2855 1417 596 183 612.0 1260 200 994
5058,0%60= 7 530,0*60=
2022 3063 303 480.0 3111 2000 650 451 800.0 3532379040

Indicator «Fatality». In 2018, the economic damage
from fatality due to spinal cord injury amounted to
209,378,795.3 tenge.

Ppv(t) (2018) = 46 * 120,684 * (7554 - 37.77) =

209,378,795.3 tenge

In 2019, the economic damage from fatality due to
spinal cord injuries amounted to 238,783,622.5 tenge.

Ppv(t) (2019) = 44 * 141,954 * (7545 - 37.22) =

238,783,622.5 tenge

In 2020, the economic damage from fatality due to
spinal cord injury amounted to 65,639,973.7 tenge.

Ppv(t) (2020) = 11 * 161,234 * (74.02 - 37.01) =

65,639,973.7 tenge

In 2021, the economic damage from fatality due to
spinal cord injury amounted to 151,095,385.7 tenge. During

349017218570

2615524 652,20

2018

2019

691464 657,10

this period, quarantine measures due to COVID-19 were
also observed, affecting the fatality rate.
Ppv(t) (2021) = 23 * 179,554 * (71.97 - 35.98) =
151,095,385.7 tenge
In 2022, the economic damage from fatality due to
spinal cord injury amounted to 447,009,652.08 tenge.
Ppv(t) (2022) = 54 * 214,122 * (77.32 - 38.66) =
447,009,652.1 tenge

Thus, over the studied period, the total economic
damage from fatality amounted to 1,111,907,729.3 tenge.

The financial burden of traumatic spinal cord injuries.
The total economic damage to the state over the past 5
years, considering hospitalization, disability, and mortality
from spinal cord injuries, amounted to 12,620,410,304.6
tenge (Figure 2).

429647310140

152677570820

2020 2021 2022

Figure 2 - Financial burden of spinal cord injury trauma

Discussion

Spinal cord injuries not only impose a significant
social burden but also place a financial strain on the
healthcare system, and the state as a whole. Despite the
relatively low incidence of spinal cord injuries compared
to other diseases, the consequences are disproportionately
high. International studies indicate significant costs
associated with spinal cord injuries, but estimates vary
widely, and interpretation is complicated due to differences
in healthcare systems and levels of social support [14, 15].

Over the past 5 years, Kazakhstan has spent
approximately 1 billion tenge (around 2 billion USD) on
the hospitalization of victims with spinal cord injuries,

with the cost of a single episode being 1,000 USD or more.
Malekzadeh H. et al. (2021), who combined 21 studies in
their work, highlight lower costs for Nigeria, Tanzania,
China, and Taiwan (from $290 to $4,860), while figures
for Australia ($29,500), Canada ($9,980), and the United
States ($92,220) are several times higher [8, 16]. Although
Kazakhstan’s figures are low compared to developed
countries, the costs related to providing care for individuals
with spinal cord injuries are substantial for the economy:.

The main causes of spinal cord injuries are
trauma resulting from falls, and road traffic accidents,
followed by violence (including self-harm and suicide
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attempts), and occupational or sports injuries. During the
COVID-19 period, which affected causal factors due to
implemented quarantine measures, there was a reduction
in the hospitalization of patients with spinal cord injuries in
healthcare organizations, as well as a general decline in the
level of trauma. This suggests that reducing hospitalization
rates through expanded preventive initiatives among the
population could help decrease costs.

Delayed identification and treatment of secondary
health conditions in patients with spinal cord injuries
contribute additional financial burden on the healthcare
system (covering costs of diagnostics and treatment,
prolonged hospitalization, etc.). Secondary health
conditions increase the treatment costs for spinal cord
injuries by an average of 13.6+0.4%. The results of this
analysis are supported by literature findings. In the study
by Yue Cao & James S. Krause, it was noted that secondary
health conditions increase annual healthcare costs for spinal
cord injury patients by 1.5-2 times [10]. The authors found
that gastrointestinal disorders contributed to an increase in
costs up to 38,608 USD (compared to 22,968 USD in their
absence), pressure sores increased costs up to 45,457 USD
(from 27,724 USD), and urinary tract infections up to 38,417
USD (from 24,953 USD). In the Canadian study by Chan BC et
al. (2019), additional costs for secondary health conditions

Conclusion

Spinal cord injuries present significant financial
challenges, not only due to the increased healthcare system
costs but also the burden on the patients themselves. These
injuries also reduce the quality of life for patients (disability,
reduced working capacity, etc.). Over the past 5 years,
considering hospitalization, disability, and mortality from
spinal cord injuries, the economic damage to the state has
amounted to 12 billion tenge.
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Pe3ome

He./lb uccsaedosamusi: s168/15/410Ch 8blsigAeHUE CYyMMbl 3ampam, Komopoe Hecem Pecny6/luKa KasaxcmaH dsas COXpaHeHus U yKpenJsieHus
360p08bﬂ u g‘)usuqecxozo 6/1azon011yl4uﬂ nocmpaaaewux CO CNUHHOM03208bIMU MpasMaMmMu.

Memoobl. Oyerka npogoduiacs N0 mpem NOKA3ameAsM: CymMma cpedcms, CIKOHOMAEHHAs! 8 C/AyYae CHUJMCEHUs 20CNUMaau3ayuu,
uHeaudHocmu u 1emaasbHocmu. AHaausupyemblili nepuod: 2018-2022 200kbl.
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-1111907 729,3 menee. CymmapHo, 3a npowedwue 5.1em ¢ yuemom 20cnumanuzayuu, UH8aAuOHOCMuU U 1emaibHOCMuU 0m CNUHHOMO3208bIX
mpaem akoHomu4eckull yujep6 eocydapcmea cocmasua 12 620 410 304,6 menee
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Abstract

Osteoarthritis of the knee joint of stages I1I-1V (according to the classification of Kellgren and Lawrence) is characterized by severe
pain syndrome, impaired function of support and movement, as well as a significant decrease in quality of life.

The aim: to analyze the results of TKA operations performed in the Multidisciplinary City Hospital Ne2 of the Akimat of Astana over a
five-year period.

Methods. In the period from 2020 to 2024, a retrospective study was conducted aimed at evaluating the clinical effectiveness of the
treatment of patients after total knee arthroplasty. The study included 495 patients, including 346 (70%) women and 149 (30%) men, with an
average age of 56 years (from 42 to 73).

Results. The diagnoses were distributed as follows: degenerative-dystrophic gonarthrosis was detected in 470 (94.9%) cases and
accounted for the majority of operations, post-traumatic gonarthrosis in 9 (1.8%) cases, and 16 (3.2%) operations were performed as part of
revision arthroplasty. A significant improvement in the functional status was recorded 3 months after the operation, when the index reached
82.7+35.8 points, and one year after the intervention, when it was 84.2+4.5 points. A similar dynamic was observed in patients' subjective
assessment of quality of life on the SF-36 scale before and after surgery.

Conclusion. The main solution of TKA is to eliminate the pain factor and restore full joint mobility, thereby improving the quality of
life of patients with disability. However, it is characterized with significant postoperative pain, which can hinder rehabilitation and cause
complications.

Keywords: analysis, total arthroplasty, knee joint, degenerative-dystrophic arthrosis, treatment.
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Introduction

Total knee arthroplasty (TKA) is one of the most
common and expensive elective surgeries in the world,
performed more than 600,000 times per year, according
to the Department of Epidemiology and Biostatistics at the
University of California, San Francisco, USA. Primary TKA
is typically performed electively, with hospitalization costs
averaging $30,000. About 80% of patients are satisfied with
the postoperative results, which justifies the frequency
of this procedure and its high cost. However, about 5% of
surgeries require revision surgery, which costs up to $75,000
per procedure. In 2005, about 500,000 TKA surgeries were
performed in the United States, with a total cost exceeding
$11 billion. By 2013, osteoarthritis was among the top five
most expensive diseases in terms of hospital costs, and these
five diseases account for about 20% of all hospital costs. The
number of such surgeries is projected to increase as the US
population ages [1].

To date, the TKA registry of the Vreden Russian
Research Institute of Traumatology and Orthopedics
(Russia) contains data on more than 39,000 operations,
which allows tracking the dynamics of the development of
this area of surgery in the Russian Federation. From 2011 to
2022, the center performed 36,350 primary endoprosthetics
operations, which is 92.3% of all interventions. The number
of primary operations increased from 1,678 in 2011 to
3,924 in 2022. Similar trends are observed in Australia and
Sweden, where the number of such operations increased by
8.2% and 8%, respectively, in 2021 compared to 2020. In
Australia, the proportion of primary interventions increased
from 41% in 2005 to 76.1% in 2021, and in Switzerland from
24.4% in 2015 to 31.9% in 2020 [2].

Materials and methods

A retrospective study was conducted from 2020 to
2024 to evaluate the clinical efficacy of treatment in patients
after TKR. The study included 495 patients, including 346
(70%) women and 149 (30%) men, with an average age
of 56 years (42 to 73). Indications for primary TKA in 470
patients were degenerative-dystrophic arthrosis of stage I1I-
IV, in 9 patients - post-traumatic arthrosis, and in 16 cases,
revision endoprosthetics was performed.

All patients were examined according to the
standard algorithm. Before hospitalization, they were
recommended to undergo X-rays, computed tomography
(CT), general and biochemical blood tests, C-reactive protein
testing, fibrogastroduodenoscopy (FGDS), ultrasound
Dopplerography (USDG), echocardiography (EchoCG) and
a dental examination with mandatory oral sanitation. Upon
hospitalization, the assessment began with an analysis of the
anamnesis, including extracts, X-ray results and laboratory
data, as well as the chronology of the onset of pain syndrome.
The nature of the pain, the level of physical activity before
the operation, the presence of risk factors for infectious
diseases, previous invasive interventions and the amount of
conservative treatment were taken into account.

Before the operation, patients were injected
intramuscularly with 2.0 ml of sibazon (5 mg/ml) for
premedication. For 30 minutes before the protocol
operation, 1.0 g of cefazolin or 1.5 g of cefuroxime was
injected intravenously to prevent infectious complications.
The surgical procedure was performed via a standard
anterior median approach. Resection of the tibial condyles
was performed using an extramedullary guide, and resection
of the femur was performed using an intramedullary
technique. Patellar replacement was not performed in any
case. Non-antibiotic cement was used. The intraoperative

According to World Health Organization forecasts,
by 2025 the number of people over 60 years old in the
world will reach 1 billion, while the proportion of diseases
and injuries of large joints among all diseases of the
musculoskeletal system will increase by 80%. About 1.5
million endoprosthetic surgeries are performed annually
worldwide [1].

According to the reporting data, in Kazakhstan
about 1,700 people out of every 10,000 population need
joint endoprosthetics (which corresponds to about 17,000
operations per year). However, the actual number of
operations performed in the country is significantly lower
[3].

Osteoarthritis of the knee joint stage I11-1V (according
totheclassification ofKellgrenand Lawrence) is characterized
by severe pain syndrome, impaired support and movement
function, as well as a significant decrease in the quality of
life. One of the most effective treatment methods that allows
you to restore the range of motion, stability in the joint and
eliminate pain is total endoprosthetics [4,5].

Over the past decades, this operation has become
one of the most common reconstructive procedures
in orthopedics. However, despite the improvement of
technologies and implants, up to 20% of patients remain
dissatisfied with the outcome of the intervention [3,6].

The aim of the study: to analyze the results of TKA
operations performed in the Multidisciplinary City Hospital
Ne 2 of the Akimat of Astana over a five-year period.

infusion volume was 1500-2000 ml of crystalloid and colloid
solutions.

Postoperatively, for the prevention of venous
thromboembolism, patients were prescribed 0.4 ml of
enoxaparin sodium solution subcutaneously in the evening,
and after discharge - dabigatran etexilate 110 mg, 1 pill
twice a day or rivaroxaban 10 mg once in the evening for
three weeks. For non-drug thromboprophylaxis, elastic
bandaging or special stockings were used, starting from
the operating room, as well as ultrasound Doppler imaging
of the lower limb vessels. Early mobilization began the day
after surgery. Rehabilitation included a set of exercises
supervised by exercise therapy doctors and physiotherapists
using passive movements and myostimulation. Patients were
recommended to limit the load when walking with crutches
for three months.

A follow-up examination was conducted before
discharge and after 3 months, then one year after surgery.
The presence of pain syndrome was assessed and X-ray
examinations were performed for signs of endoprosthesis
loosening. Functional assessment was performed using the
American Knee Society Score (KSS) knee joint assessment
system [7], and subjective assessment of quality of life was
carried out using the SF-36 questionnaire (physical and
psychological components were summed up) [8]. Data was
processed using the Stat Soft Statistica 6.0 program.
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Results

At the time of hospitalization, patients had severe
limitations of movement in the knee joint, no extension
and flexion, severe pain, decreased daily physical activity
and deterioration in quality of life. According to the study

Table 1 - Average rates of patients examined

results, the average age of patients was 56.2 years (min 39,
max 78). Of the 495 patients, 346 (69.8%) were women
(Table 1).

Average
Ne Years Female Male Average age lAverage duration of bed-days
surgery
1 2024 65(67,7%) 31(32,3%) (min Pracem ) 78,0+12,0min. 9,0
2 2023 72(70,5%) 30(29,5%) (min oo 75) 80,0+15,0min. 10,2
3 2022 75(70,7%) 31(29,3%) (min o 76) 82,0410,0min. 113
4 2021 72(69,9%) 31(30,1%) (min e 7 90,0+15,0min. 13,5
5 2020 62(70,4%) 26(29,6%) (imin s 78) 92,0+10,0min. 135
149 56,2 A

Sum 346 (69,8%) (303%) (min 30 roax 78) 84,4+12,4min. 115

In our clinic (Multidisciplinary City Hospital Ne2
of the Akimat of Astana, Traumatology and Orthopedics
Department), 495 TKA surgeries were performed from
2020 to 2024 (Table 2). Stryker Triathlon and Zimmer
Biomet implants were used in all cases. The diagnoses were

Table 2 - Number of operations and names of pathologies

distributed as follows: degenerative-dystrophic gonarthrosis
was detected in 470 (94.9%) cases and accounted for the
majority of operations, post-traumatic gonarthrosis - in 9
(1.8%) cases, and 16 (3.2%) operations were performed as
part of revision endoprosthetics.

Diagnosis

Number of -

Ne Ye . q n q Post-t i
ears operations Degeneratlve-dl}ﬁ_tlr‘?gglc gonarthrosis ggna;;\}l:rrgsaislc Revision
1 2024 9% 90 (93,8%) 1 (1,0%) 5 (5,2%)
2 2023 102 100 (98,2%) 1(0,9%) 1(0,9%)
3 2022 106 101 (95,3%) 2 (1,9%) 3 (2,8%)
4 2021 103 96 (93,2%) 4(3,9%) 3(2,9%)
5 2020 88 83 (94,4%) 1(1,1%) 4 (4,5%)
Sum 495 470 (94,9%) 9 (1,8%) 16 (3,2%)

The results of the assessment according to the KSS
scale before and after the operation are presented in Table
3. The average assessment of the functional state of patients
before the operation was 42.7+4.2 points. A significant

improvement in the functional status was recorded 3
months after the operation, when the indicator reached
82.7+35.8 points, and one year after the intervention, when
it was 84.2+4.5 points.

Hospital Stay Duration by Year
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Figure 1 - Boxplot: Hospital Stay Duration by Year

The boxplot analysis demonstrates a significant
reduction in hospital stay duration from 2020 to 2024, with
median values decreasing from 12-13 days in 2020-2021
to 8-9 days in 2023-2024. Tukey’s HSD test confirmed that

hospital stays in 2023 and 2024 were significantly shorter
than in previous years (p<0.05), reflecting advancements
in surgical efficiency, rehabilitation protocols, and
perioperative management. However, the difference
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between 2023 and 2024 was not statistically significant (p >
0.05), suggesting that these improvements have stabilized.

Additionally, the reduction in outliers over time indicates
more standardized post-surgical recovery protocols.

Table 3 - Assessment of knee joint function in patients of both groups according to the KSS scale

Observation period Results
Before surgery 42,7+4,2
After 3 months 82,5+3,8

After a year 84,2+4,5

Similar dynamics were observed in the subjective
assessment of quality of life by patients on the SF-36 scale

before and after surgery. The results of these assessments
are presented in Table 4.

Table 4 - Assessment of quality of life on the SF-36 questionnaire

Observation period Results
Before surgery 75,618,4
After 3 months 142,8+7,6

After a year 164,2+3,5

During the first 6 weeks after surgery, 7 (1.4%)
patients required closed manual knee joint redressing
under general anesthesia to eliminate range of motion

Discussion

Postoperative pain is a major obstacle to restoring
mobility and returning to active life after TKA. Effective
pain management plays a key role in enhanced recovery
protocols after TKA. Pain after TKA is complex, occurring
bothlocally in the knee and along nerve pathways, which can
lead to prolonged and delayed recovery, sometimes lasting
several months. In some cases, pain can be a determining
factor, significantly affecting the patient's quality of life. To
combat pain after TKA, a comprehensive approach with
analgesics is necessary, enhanced by the use of potentiating
drugs. Some of them can be administered systemically,
sometimes even before surgery, while others are applied
locally, directly to the surgical site. Local administration can
be carried out by injections at the surgical site or near nerve
endings to reduce pain stimuli [9,10]. Local infiltration
analgesia (LIA) effectively reduces postoperative pain in the
early postoperative period and also reduces the need for
narcotic analgesics. However, the problem of postoperative
pain relief in patients unresponsive to LIA requires further
research [5].

American researchers noted that transcutaneous
peripheral nerve stimulation (TPNS) is a promising non-
opioid method for treating chronic postoperative pain, in
particular after TKA. Thin wire electrodes are inserted
under ultrasound guidance and precisely directed to the
femoral and sciatic nerves of the leg. The effectiveness
of TPNS in reducing chronic postoperative pain has been
clinically proven. This method improves the functional
recovery of patients and accelerates their return to active
life after TKA [11].

The complex innervation of the knee joint does not
allow recommending any one type of blockade as the only
method of postoperative pain relief. Increasingly, we are
talking about combined blockade of two, and sometimes
three nerves, which often requires the use of special
equipment. The negative aspects of peripheral nerve blocks
include muscle weakness and the associated risk of falling,
as well as hypoesthesia (decreased sensitivity) of the lower
limb.

Dissatisfaction with the results of postoperative

limitations. The condition was considered unsatisfactory if
the joint flexion angle was less than 90°.

pain relief in patients with TKA remains one of the
pressing problems of modern medicine and requires the
development of new approaches to its solution. One of such
solutions is the method of high-volume local infiltration
anesthesia (HVLIA), which demonstrated its effectiveness in
the works of D. Kerr, L. Kohan in 2008 [12]. Publications on
the use of postoperative wound infiltration appeared earlier,
but it was these authors who were able to demonstrate the
effectiveness and safety of this method on a sufficiently
large number of patients [13].

The significant severity of postoperative pain
syndrome in TKA requires the development of new
treatment protocols, since the use of only multicomponent
systemic analgesia is ineffective. Epidural anesthesia
(EDA) provides the best control over surgical pain, but it
requires careful monitoring by the staff due to a fairly high
incidence of adverse reactions, primarily the development
of hypotension and postoperative nausea and vomiting.
Despite certain technical and organizational difficulties in
using EDA for postoperative pain relief in patients after TKA,
the results obtained convincingly proved its effectiveness.

When using HVLIA, a level of analgesia comparable
to EDA can be achieved. Therefore, HVLIA is not inferior in
the effectiveness of postoperative pain relief to EDA, does
not require strict monitoring and is accompanied by a lower
incidence of adverse reactions and complications, and the
simplicity, safety and effectiveness of the technique in the
future can make it the “procedure of choice” in the scheme
of multimodal analgesia during TKA [14].

Robotic knee replacement procedures are becoming
a new trend that attracts the attention of orthopedic
surgeons around the world. There is a hypothesis that the use
of robotics improves the accuracy of prosthesis positioning
and restoration of its centering. Studies have shown that
robotic TKA provides superior postoperative anatomical
and mechanical alignment compared to traditional TKA.
However, clinical and functional outcomes, as well as the
incidence of complications, remain the same [15].

The usage of 3D technologies to create individual
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surgical templates and physical models of bones (tibia and
femur) in TKA demonstrates good and excellent results.
This method is especially useful in complex cases when
standard instruments or computer navigation do not
provide the required accuracy [4].

Studies show that small residual varus deformities
(mean 3.9° + 0.74°, from 3.1° to 5.6°) after TKA in patients
with varus gonarthrosis do not have a significant impact
on the clinical, radiographic, functional and dynamometric
results of treatment [16].

The range of motion in the knee joint before TKA
plays a key role in determining the functional results after
it. Limitation of mobility, especially associated with tension
of the extensor muscles, before surgery increases the risk of
limitation of flexion in the postoperative period. Increasing
range of motion before TKA is therefore an important goal
to create optimal conditions for the flexor muscles to work
after surgery.

Knee flexion after TKA depends on many factors,
but range of motion before surgery is one of the most
significant [13,17,18,19].

The group of UK researchers identified the
feasibility of a randomized controlled trial to evaluate a
pre-habilitation program for frail patients undergoing
TKA. Participants were instructed to perform daily home
exercises for 12 weeks before surgery and were given
a daily protein supplement. Qualitative interviews with
participants and non-participants were conducted and
analyzed using thematic analysis [17,19].

Conclusion

Active treatment of degenerative-dystrophic
diseases of the knee joints, in particular TKA, is becoming
an increasingly common, frequently used method of
treatment. The main solution to TKA is to eliminate the
pain factor and restore full mobility of the joints, thereby
improving the quality of life of patients with restoration
of working capacity. However, this is characterized
by significant postoperative pain, which can hinder
rehabilitation and cause complications. It is also necessary
to actively implement protocols for early postoperative
rehabilitation of patients, aimed at early activation of
patients after surgery and reducing the duration of their
inpatient treatment.
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Tylingeme

III-1V camveidarut mize ocmeoapmpumi (Kellgren scane Lawrence Kaaccugukayusicol 60libiHuA) alikbiH ayblpCblHy CUHOPOMbBIMEH,
mipek neH K03rablc PYHKYUSACLIHBIH 6Y3bLAYbIMEH, COHOA-aK 6Mip canacbiHbIH alimapasikmatl memeHoeyimMeH cunammanaodbl.

3epmmeydiy makcamoul: AcmaHa Kaaacsl akimoiziHiH Ne2 Kencaaabl Ka1aablK AypyxXaHaceiHOa 6ec jicbla0blK KeseHoe jcypeisineeH
mi3e 6yblHbIH Mo/blK 3Hdonpome3sdey 60ilblHWA onepayusaapdbly, HomudiceaepiH maaoay.

ddicmepi. 2020-2024 sxcoladap apaabiFbliH0a mise 6yblHbIH Mo/blK 3HdonpomesdeydeH KeliiH nayueHmmepdi emdeydiH KAUHUKAAbLK
muimadiniein 6araaayra 6arbimmanarad pempochekmusmi 3epmmey sxcypeizindi. 3epmmeyze 495 nayuenm kipdi, onapdsiH iwinde 346 (70%)
atiesndep scare 149 (30%) epaep, opmawa sxcacwl - 56 scac (42-deH 73-ke detiit).

Hamuoiceci. [Juaznosdap keaecidell 60.1iH0i: dezenepamusmi-ducmpogusiavik conapmpo3 470 (94,9%) scardatida aHbikmadel scaHe
onepayusaapobly Heziszi 6esieiH Kypadvl, scapakammaH Kellinel 2conapmpo3s 9 (1,8%) xcardaiioa sicane 16 (3,2%) onepayusi pegususiavly
aHdonpome3dey weHbepiHde opbiHOAA0bl. PyHKYUOHANOLIK MapmebeHiH alimapabikmall jcakcapybl onepayusioaH keliH 3 atlldaH KetiH,
kepcemkiw 82,7+35,8 6aaara sjcemkeHoe JicaHe apanacyoaH 6ip xcvla emkeH coH, o1 84,2+4,5 6aanra sjcemkeHde mipkeadi. ¥kcac Hamuoice

nayueHmmepdiy onepayusira deliiH jcaHe odaH Keliinzi SF-36 wkasiacel 6olblHWA 6MIp cypy candcuiH cybsekmuemi 6arandaybiHoa oa
6atikaa0bl.

KopbimuiHdbl. Tise GybiHbIH MoablK 3HOonpome3deyodiy Heziszi wewiMi - aybIpcbiHy GakmopwbiH 010 HaHe 6YbIHOapObIH MOJbIK
KO3FA/FbIWMbIFbIH KAANbIHA KeAMIpY, 0cblaatiua eybekke kabiniemminiein acblpbin, HaQyKacmapdsly eMip cypy canacwit jcakcapmy. Aaatioa,
6y onepayusdaH Keliinei atimapavikmatl ayblpCblHyMeH cunammaJiadsl, 01 0HaAMyFa kedepzi keamipin scaHe acKbliHyAap myoblpybl MYMKIH.

Tytlin ce3dep: masday, moswik 3Hdonpomesaey, mise 6ybiHbl, dezeHepamusmi-oucmpog@usiivlk apmpo3s, eMoey.

AHau3 JieyeHUs TOTaJIbHOT0 3HAOIPOTE3NPOBAHUA KOJIEHHOI'0O CyCTaBa

AbunbmaxunoB M.T. !, Ay6akupos E.C. 2, Mom6ekoB A.B. > Mamacaaues B.M. #, Kycannos M.C. 5,
Kyzueros A.IL ¢, 96inmaxinoBa T.M. 7, Cepux6aii A.E. ®

! loyenm, 3asedytowjutl kaghedpol mpagmamosozuu, opmoneduu, MeduyuHckuii yHusepcumem AcmaHa,
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Kasaxcman. E-mail: ermek.al1977 @mail.ru
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Kazaxcmawn. E-mail: abzalmombekov8800@gmail.com
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Kasaxcman. E-mail: baxa_medic_88amail.ru
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Kazaxcman. E-mail: kussainov.marat1991@gmail.com
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Pe3wome

Ocmeoapmpos koaewHozo cycmasa III-IV cmaduu (no kaaccugukayuu Kellgren u Lawrence) xapakmepudyemcs 8blpajceHHbIM
60.1€6b1M CUHOPOMOM, HAapyuleHUeM GYHKYUU 0nopbl U neped8usiceHUs, a Makice 3Ha4UMeAbHbIM CHUXCEHUEeM Ka1ecmea HCU3HU.

Lleab uccaedoganus: npoaHaaU3Upo8AMsb pe3yabmamul onepayuli N0 Moma/abHOMy 3HOONPOME3UPOBAHUID KOJIEHHO20 Cycmasa
(T3KC), nposederHuvix 8 MHozonpoguibHol 2opodckoll 6oabHUye N°2 Akumama 2. AcmaHa 3a namusiemHuil nepuoo.

Memodebl. B nepuod c 2020 no 2024 200b1 66110 npogedeHo pempocheKmugHoe ucc/1e008aHue, HanpasAeHHoe Ha OYeHKY KAUHUYecKou
appekmueHocmu seveHus nayueHmos nocae TIKC. B uccnedoearue ekawuveHo 495 nayuenmos, cpedu komopwuix 346(70%) sxeHwjuH u
149(30%) myxcuuH, co cpedHum go3pacmom 56 nem (om 42 do 73).

Pezyabmameol. /luazHo3bl pacnpedenuauct caedyruwjum 06pazom: dezeHepamug8Ho-ducmpo@uyeckuli 20Hapmpo3 6bla 8blsi8/1eH
8 470(94,9%) cayuasix u cocmasus OCHOBHYIH 4acmb onepayull, hocmmpasmamuueckuli eoHapmpo3 - 8 9(1,8%) cayuasx, a 16(3,2%)
onepayutl 6b110 8bINOJIHEHO 8 PAMKAX PEBU3UOHHO20 IHOONPOME3UpPO8aHUs. 3HaYUMebHoe yayvueHue GyHKYUOHAIbHO20 cmamycd 6bl10
3agukcuposaHo vepes 3 mecsaya nocae onepayuu, koeda nokazameab docmue 82,7+35,8 6asana, u yepes 200 nocsae emewlamenbcmed, ko2oa
oH cocmasus 84,2+4,5 6aana. AHa02uvHASE OUHAMUKA HAG/HOAAACH U NPU CY6BEKMUBHOU OYeHKe NayueHmamu Kavecmaea #u3Hu no wkaJe
SF-36 do u nocse onepayuu.

Bbi8odbl. OcHosHbiM peweruem TIKC sieasemcss ycmpaHeHue 601€8020 ¢hakmopa U 80CCMAHO8/AeHUe NOAHOU NoJ8UNICHOCMU
Cycmagos, mem cambliM yAyHuas Kaecmaeo Hu3Hu NayueHmos ¢ 80cCmaHosieHuem mpydocnocobHocmu. OOHaKo 3mo Xapakmepusyemcs co
3HaUUMeNbHOU NOC/e0NePayUOHHOL 60/1bI0, KOMOPAsl MOXcem NPensimcmeo8ams peabuAUMayuu U 8bI3b18ams 0CA0HCHEHUSL.

Katouesvie caosa: aHanus, momasnvHoe 3HJONpomesupogaHue, KoJeHHbull cycmas, dezeHepamusHo-ducmpoguyeckuil apmpos,
JleveHue.
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