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Pedakmopselk makana

Ka3akcraHn Pecny6/1MKacbhIH/Aa TPAaBMaTOJIOTHS »K9He OpTOoNne A sl ca/iachl
60libIHIIIA MeJMIUHAJIBIK, OHIMepAi Ko/1JaHyia UMIOPTThI A/IMacThIpy MaceJiepi.
CascaTThl KypyFa apHa/IFaH aHaJIMTUKaJIbIK oy (Policy Brief)
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Ty#in/Tyiingi oiiap

Macene nede?

- KasakcmaHHbiH mpasmamosiozust scaHe opmonedusi canaacbiHoa KoA0aHbIAAMbIH MeOUYUHAIbIK 6HIMOepOiH UMNopmka moJblk
mayenoi 601ybl;

- Casnada umnopmmul aamacmelpyra 6arbimmanrad ic-wapanapdsbly 6acmamacsl 604FaHbIMeH, 6HOIpicmiH Kapaxcam
scemkinikcizdiei cebebiHeH KapkblHObI aMbiMaybl.

Casicam HycKaaapbul

o 1-winycka. Tpagmamosi02usi %caHe opmonedusi CanacbiHoa K0A0aHbLAAMbIH MEOUYUHAbIK 0MaHObIK 6HiMdep eHOipiciH dambimydul
asKmaHobIpy ywiH HOpMamuemi-KyKblKmolK jtaHe 3KOHOMUKA/IbIK, acipece UHecmuyusi mapmy MacesesepiHde memaekem mapansiHaH
K0.10ay Kepcemy;

o 2-wiHycka. Tpagmamoiozusi HcaHe opmonedusi canacbiHoa K0A0aHblAamblH MeQUYUHA/bIK 6HIMOep 6HOIpiciHiH 6acekeze Kabiniemmi
dapedicede damybl MeH UMNOPMMbI MOALIKKAHObI AIMACMbIPY MYMKiHOI2iHe Jcemyi ywiH ocbl npoyeccke Kamvicywbl mapanmapobly
okin0epiHil Kacibu deHeelliH JcoFapbliamy;

3-wi Hycka. Tpasmamosoaus xaHe opmonedusi canacbiH0a OMaHoblK MEOUYUHAAbIK 6HIMOepOiy KAUHUKA/bIK acepainiei MeH
Kayincisdiei 6otlblHuIa da1en0eMeni KAUHUKAAbIK 6a3aHbl KA1biNMacmblpy YWiH Kenicul10blK KeuleHol FulablMu-madcipubenik 6aroapaama
Kypacmolpy.

Casicam HycKa/1apblH jcy3eze acblpyFa apHA/IFaH Ke3Kapac

Bi3 ycbiHFaH cascammubliy yw mypi 6ipiH-6ipi e3apa moabIKMuIpyFa 6arbimmanran. Amajameiul cascam HyckKaaapbiH Gipikmipin
Jcy3eze acvlpy omaHdblK mpasmamos02usl #HaHe opmonedust canacbiHoa KoA0aHblLAAMbIH MeQUYUHAAbIK 6HiMOepdiH eHdIpiciH dambimyda
cenmiegin muzizedi.

KopbimuviHdbl

Tpasemamosiozusi HcaoHe opmonedusi €anacblHOa KO/A0AHbLIAMbIH MeOUYUHAAbIK 6Himdep (npomesdep, umniaummap, mypai
naacmuHaaap JcaHe m.6.) 6OUbIHWA UMNOPMMbL AAMACMbIPY IKOHOMUKAAbLIK MypFbloa eme muimodi. Asnaiida omaHovlk eHdipicmi
asskmaHobIpy YWiH Memaekem mapansiHaH HOpMamuemi-KyKblKmulk JaHe IKOHOMUKAALIK K0a0ay Kaxcem 60./1ca, aa eHOipywi mapanmat
OHbIH 63 NOMEHYUANbIH JHeemindipyi Kepex.

Canada koadaHbLiamuiH MeQUYUHAALIK OHIMOep OHOIpIiCiH askmaHOblpbln, UMNOPpMMbL AAMACMbIPYFA KO JHCeMKi3eeH COH,
dalibiH mayapaapdel emki3y HapbiFblH (3Kcnopm) scemindipyze 6atinaHbicmbl KUbIHObIKMAp myblHOaysl MyMKIH. COHObIKMaH omaHoblkK
mpagmamo.102usi FaHe 0pmonedust CaaacbIHOa UMNOPMMbl AAMACMbIPYObIH AA0bIMEH IWKI CyPaHbICMbl KAMMAMACHI3 emyae 6aFblmmanraH
«8epmukadbl» cmpamezusicbl KoAalavl 604Mak,

Tyiiin ce3dep: mpasmamoozus yxcaHe opmonedusi, oMmaHoblK MeOUYUHANbIK 6HIMOep, uMnopmmsl aamacmwipy, Kasakcman.
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Kipicne

JKanmbl MeauuMHaA casacblHJQ, OHBIH ilIiHAe
TpaBMaTOJIOTUSl MeEH OpTonejusja  KOJIaHblJIAThIH
MeJULMHAJIBIK 6HIMAep ©HJAipici aJieMHiH [JaMbIfaH
eJiepiHJie THUIMJI »KOJIFA KOWBLJIFaH. 9JieM HapbIFbIHJA
OH/ipyLIi KOMIIaHUAJIAp aTAaJIMBbILI caa/ia KOJIJaHblJIaTbIH
MeJULUHAJIBIK eHIMJepAal, acipece 3HAONpPOTe3epAl
JKETKI3yIli peTiHZe TYpaKThl KeII6GacCIIbLIBIK, OpbIHZAA
[1,2]. TpaBmaTosioTMSI MeH OpPTONEAWs cCaJacblHAA
eMHIH XUPYPTUAJbIK JKOJIJAPbIHBIH, GeJiceH/i JaMybl
KJMHUKAJIBIK ToXipubere HMMIUIAHT JaWbIHAAY CeKiaai
>KaHallblJI TEXHOJIOTUsIIap/bl eHri3yMeH ThIFbI3
0GalJIaHBICThI. AJT YKaHAIbLJI TEXHOJIOTUsIAP, 63 Ke3eTiH/e,
6acekere KabiseTTi 60/ybl YIIiH KJIMHUKAJIBIK 9CEPJIiIiri
YKOFaphI XKoHEe 3KOHOMHUKAJIbIK, TYPFbIA TUIM/I 60J1yBI THIC
[2-6].

Kazakcran Pecny6sivkacbiia OTaH/BbIK,
OH/IPICTI JaMbITy MeH UMIOPTThI aJMacThlpy MaceJieci
En6aceiubly, 2018  xbuigbelH 10 KaHTapbIHAAFbI
«TepTiHIIi eHepKaciNTiK peBONIOLUSA >KaFAAWbIHAAFbI
JaMyzblH >KaHa MyMKiHAikTepi» atTbl KoJsjaybiHzaa
WHAYCTPUAJAH/bIPYAbIH, aca MaHbI3/bl IIApThbl peTiHAe
KapacTblpblIFaH 6oJiaThiH [7]. Bys1 GaFbITThIH JaMyblHA
OTaHABIK ¢apMaleBTHKa cajacbkl 63 YJeciH 6esceHAi
KOCBII KeJyze.

TpaBMaTOJIOTHS K9HE OPTONEAMs CaslachlHJA €H
KU1 Ke3/1eceTiH XUPYPrusiJIblK, eM TypJiepi - xamMbac KoHe
Ti3e 6ybIHAAPbIH3H0NPOTE3 ey 60IbIN TabbLIa/AbL Eypona
eJiZlepiHZie 3HJONPOTE3/ey KacaJlblHFAH HAyKaCTap/blH,
oprama >xacbl 70 »acTaH ackaH 6oJica, KasakcraHparsl
HayKacTap/bl opTalla kacbl 50 xac 6oJbll TaObLIA/bI.

Erep nmporesziy KbI3MeT eTy y3aKTbIFbIHbIH 10
XKBUI/IBI KYpPaWUTBIHBIH €CKepCeK, YaKbpIT eTe KeJse OyJI
KaTeropusijlaFbl HayKacTapfa KalTa peBU3HSJIBIK OTa
»Kacay KaKeTTiri apra TyceTiHiH 6adKayra G6oJsajibl.
Axanemuk H.K. baTtneHoB aTbiHAAFbl YJTTBIK FbLJIbIMU
TPaBMaTOJIOTHS XKdHe OpToNeAus opTaabiFbIHbIH (YFTOO)
pecMu aknapaTbl 6o#biHIIA 2019 XblIBI pecny6anKaza
KOpCeTi/IreH JKOFapbl TEXHOJOTUSJIBIK MeAUIMHAJIBIK,
keMekTiH (PKTMK) 25,7%-b1 (>kacajifaH OTaHBIH »KaJlllbl
caHbl - 4618) xxaMbac GYybIHBIHBIH 3HJ0NPOTE3/ey 6oJica,
55,97% - ocbl OybIHHBIH 3HJONPOTE3iHIH peBU3UACHI
6osiraH. Tize GybIHBIH sHAONpOTe3/ey 2019 blLIbl cana
6oibiHma KepceTiareH XXTMK-Tiy 34,7%-b1H (>kacasFaH
OTaHbIH, KaJIbl caHbl - 6231) Kypaca, an 22,28% - Tise
OybIHBI MPOTE3iHiH peBU3UsACHI 6osiFaH [8]. HaykacTap/biH
aFbIMbl KeIl GOJIFAaHABIKTAH, eJJe 3HJONpOoTe3/ey/eH
KeWIHTl peBU3HSJIBIK OTa acaTy YIUIH Ke3eKKe Typy
yaKbIThl 3 KbLIFa JlediH co3bliabl. COHABIKTAaH, cajajia
KOJIJAHATbIH MeJULMHAJBIK 6HIMJep/i, OHBbIH IiuiHze
npoTe3/iep MeH HUMIUIAaHTTapjbl e TeppPUTOPHUSACHIH/A
eHJZlipy - Kaszakcrtan PecnyGiukacblHZ@a HMIOPTTHI
aJIMaCThIPY casiCaThIHBIH, asiChIH/IA KYy3€eTe acbIPbLIYbI THIC
THUIMAI LIeIliM eKeHi KYMIHCI3.

Bi3 ychlHFaH aHAJIMTUKAJIBIK, IIOJIYAbIH MaKCaThbl
- OTaH/bIK TPaBMAaTOJIOTHS K9HE OPTONeJUs cajacblH/AA
KOJIJaHbLJIaThIH MeJMLIUHAJIbIK 6HIM/ep OHAIPiCiH JaMbITy
apKbLJIbl UMIIOPTTHI aJIMACThIPYFa KATBICThI CYpaKTapAblH,
aFbIM/JIaFbl  JKaflalblH  Oafajian, MoceseHi Iiemyre
apHaJIFaH CasicaTThIH HYCKa/JIapblH KYPacThIPY.

MaceJieHiH, )Ka/Inbl CHIATTAMAaChl MEH AYKbIMbI

OHjipic casacelHAa MMIOPTTBI  AJIMacCTbIPy
CcascaThIHBIH, JJIEMAIK >K9He OTaHABIK, TIKipuodeciHe
OoJIy

Kanner  osneMjie eHAIpicTIK canma GOWBIHIIA
HMIIOPTTHI aJMaCTbIpy TKIPUOECIHIH TapuXbIH 3epTTel
KeJie JlaTbIH AMepUKacbhIHbIH )aHe OHTYCTiK-IbIFbIc A3Ud
enzepiniy (Cunramyp, BbeTHaMm koHe T.6.) ToxipubeciHe
Hasap ayAapAblK. OTKeH FacbIp/blH OpTacblHAAFb! JIaTbIH
AMepuKacbIHbIH TXKipubeci esjie UMIOPTTHI aJIMacThIPY
YUWiH TbhIM KeNl Tayap TypJiepi KaMTbLIFaH/bIKTaH,
eHri3iJireH cascaT MeMJIeKeT TapalblHaH >KyMcaJjfaH
opacaH IMIbIFbIHAAPFA aJbll KesAl. YJATTbIK HapbIKThIH
JKabbIK 6OJIybl eJiJle MOHONOJIUSAJIAP/bIH Maija 60JblH,
eoH/JIipiniTeH  TayapJapAblH  6acekere  KabGinmeTTisiri
TeMeH/e/li. TeXHOJIOTUAIBIK JaMy apTTa KaJlblll, 6H/ipiCTiH
J)KYMBIChI THIMci3, ajq TayapAblH 6aFachkl >XOFapbl 6oJia
6actazbl. by daktopsap JlaTeiH AMepuKachIiHJA 6HAIpic
caJIacbIHbIH CTaTHAIMsIFa YIbIpayblHa ablm Keazi [9,10].

An OxrycTik-lbIrbic A3Ua enfepiHgeri MMIOPTThI
aJIMacThIpy casicaThbl KYMCAaK, UMIOPT MeH 3KCHOPTThIH,
Tene-TeHAIriH caKTay apKplibl XKYy3ere acblpbLIAbl. AFHU
GacTankbl/ia ilKi HApBIKTBIH KaXKeTTi/liriHe 6aFbITTaJFaH
casicaT  GipTiHZen  3KcmopTTa Ja  KecbacUIbLIBIK,
KepceTKillTepre KoJ »xeTkizai [11]. OsieMHiH KemnTereH
JaMbIfaH eJifepi >KOoFapblJia aTasjblll KeTKeH eki TypJi
ToxKipubere cyilleHe OTBIPbIN, HUMIOPTTHI aAJMacThbIpy
casicaTblH KypacTblpfaH 6oJiaThbiH. Kasinbl aliTa KeTcek,
MMIIOPTTHI aJIMacTblpy HUMIOPT-3KCIOPT Teme-TeHAIriH
caKTaFaH Ke3Je THUIMJi HaTHKe KepceTeAi. UMIopTThl
aJIMacThIpy casicaTbIHbIH Herisi - eHIMHIH 6acekere
KabizeTTisiri MeH casicaTThbl ilIKi HapbIKTaH CbIPTKbI

HapbIKKA Kapai 6ipTiHen 6ediMaey 60161 TaObLIabI.

Opi Kapail 6i3 KeHec ykiMeTi bliblpaFaHHaH COH,
3KOHOMUKAJIBIK TYPaKChI3/IbIKKA YIIbIpaFaH Kepluiijiec
eJIJlep/liH casicaThIH KApacThIPAbIK. By esiep/ie UMIIOPTTHI
aJIMaCThIPY casicaThbl eJIZeri XKa/Ilbl MAKPO3IKOHOMHUKAJIBIK
axyasifa, ilKi >XoHe ChIPTKbl WHBECTULUSAHBIH KeJeMiHe
GalJIaHBICTBI 9P TYpJii leHrel/ e ekeHi 6akiKanazasel [9,10].
KasakcraH cekini maiiaabsl Kazoaaapbl MOJ MEMJIEKETTED
OHJIey OHEepKacibiHAe YATTBIK OHJIPICTIH  >KOFaphbl
KepCeTKillTepiHe KOJI KeTKi3TeHiMeH, YKeHiJ1 eHepKacinTe
’KOHE aybLl LIApyallbLIbIFBI eHiIMAepiHJe GaFa 6acekeci
MeH KeJeHJiK KeJieprijiep/iiH asaioblHa 6aWJaHBICTBI
YTBIM/IbI )KaFjaiiia eMec.

Ka3akcTaHHbIH, HMIOPTTHI
casicaThbl

a/IMacThIpyAaFbl

Toyencia ~ KasakcTaHfa  HMMIOOPTTBI  ajMacy
casicaTblHJAAFbl asifallKbl ipi Kagam - «KeHin xkoHe
TaMaK, eHepKacibi casajapblHa UMIOPT aJMacTbIPY/bIH,
2001-2003 xbL1apFa apHaJFaH Gargapsamachl» 60J1bl
[12]. Anaiima casicaTThiH, GipiHII Ke3eHi CTpaTerusJibIK,
TYpFblAQ MBIKTBI GoJIFaHbIMEH alTap/bIKTal
9KOHOMUKAJIBIK OH HOTIXKe KepceTe aamajbl. Enimisze
HMIOPT aJIMacThIPYyZAblH eKiHWi Ke3eHiHJe «KasakcTaH
Pecny6JiMKacbIH yAeMesli WHAYCTPUS/IBIK-UHHOBALUAJIBIK,
JaMmbiTy keHiHgeri  2010-2014 xblijapfa apHasFaH
MeMJIEKETTIK GaFjapjiaMacbl» KabbUIZaHFaH 00JIaThIH
[13]. Byst Ke3eH, es1 93KOHOMHKACBIH dpTapanTaHAbIpy MeH
LIMKi3aTKa TOyeJAIKIeH Kypecyre GaFbITTaJbII, eldyip
oH HoTWXKe KepceTTi. Ocbl 6GaFbITTa JaMyZAbIH YIIiHII
ke3eHi «KaszakcraH PecnyGinKacblH WHAYCTPUSJIBIK-
WHHOBAUUS/IBIK — AaMmbITyabiy,  2015-2019  xbuigapra
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apHajJiFaH  MeMJIeKeTTiK  OaFjapJsiamMachkl»  asChIHJA
)Ky3ere acblpblibl. By KoJibl GafFfapsamMa KeHiJ KoHe
aybplp OHJIpicTi faHa KaMTbII KOWMaM, TypJsi FbLIbIMHU-

MHHOBALMSJIBIK, ~ 6acTamMajap/ibl, CcTapTanTap MeH

KOCINMKePJIiKTI KoJ1Aay GaFbITTapblH KaMThIbI [14].

MeaunHaAbIK 6HiMAepAe UMIOPTThI a/IMaCTBIPY

MejuuuHa casacblHAAFbl UMIOPTTHI aJAMacTbIpy
cagcaTbl  Kasipri TaHja JaMyllbl  eJjjepAi  aca
KbI3BbIKTBIPATBIH OAFbIT 60J1bIN TabbL1aAb! [3]. Bi3 Pecelifiy,
MeJULMHAJNBIK  6HiMJepZe  HUMIOPTTbl  aJMacThbIpy
casicaTblH 63 TaXipubeMi3fe KoJIJaHyFa bIHFAWUJIbI Jen
Tayblll, OHbI KEHIHEH TaJJal KeTy/l el TiK.

Pecelile = MeAMIIMHAJBIK  6HiIMAep GOWBIHIIA
UMIOPTTHl asMacTbipy 2010 »KbL1Zapel 6actay asbll,
«dapmalleBTUKAJbIK K9He MeAUIMHAJBIK OHJIpicTi
JLaMBbITY[bIH, 2013-2020 XKblIApFa apHaJsIFaH
GafFapiaMacblHbIH»  HOTWIKECIHJle eJl HapbIFbIHJAFbI
OTaHJABIK MeJULIMHAJbIK oHiMaepaiH 40%-fa, an
3KCNOPTTHIH NMalbI3AbIK yiaeci 16%-Fa xeTKi3yai ke3geni
[15]. HakTbl TpaBMaTOJIOTUSA K9HE OPTOINeAUs cajacblHa
UMIOPTTB  aiaMmacteipy 2014  xeuifapel  6actama
annbl [16]. Bysn Peceiire mietes TapanblHaH KOWBLIFaH
TYpJi XaJblKapaJblK 3KOHOMMKAJIbIK CAaHKIMAJIAPAbIH,
caJljlapblHaH eJ 3KOHOMHUKACBIHBIH, 6CyiHe yJec KOoCyFa
GaFaTTasiFaH mapa 6oJsiaTbiH. HoTmkeciHJe enre KipeTiH
WMIOPTTBHIK ~ OHIMJepre  3aHHaMaJsblK  ILIeKTeyJep
KOUBLIZBI 3, eJiJle MeTeiK UHBeCTOpJIapMeH 6ipJiecKkeH
eH/JIipic KeHiHeH eTek anjbl. Atan aiTcak, 2015 >XbLIbl
«Smith & Nephew» xoHe «Moiie Kepamuk UMmiaHTaHTE»
KOMIIaHUSJIapbl HapblKKa Kipe 6acraca, 2018 >bLibl
BEHTePJIiK TPaBMaTOJIOTHS YKOHE OPTOIe/Ms CalacblH/[aFbl
eHAipymi «Sanatmetal» OGHHMHCK KajacelHAQ 6OHAIpic
OpHBIH allThl. Bi3 63 TapanbIMbI3/JaH Keplllijiec eiH 6y
casicaThIHBIH HOTIKeJIepiH GaKpliayaMbl3.

KasakcTtaH cupek KesjeceTiH MeTaslIZJap/blH
Ka3ba >XYMbIChIMEH aWHalacaThIHABIFbIHA KapaMacTaH,
esi/ie poTe3 CbIH/Jbl MEJULIMHAJIBIK 6HIMJep eHAIPICiHIH
JaMbIMaybl cebebiHEH HMIIOPTKA  TOJIBIK  TyeJi
6osibin  Kesefi. Byringe enimi3fiH  TpaBMaToJsiorus
>)KoHe OpTOoNeAusl cajlacblHJA dJIEM HaApbIFbIHJA »KOFaphl
canaceiMeH TaHbLiFaH AKI, Iepmanus, ®paHuusa xoHe
[Tonpwa enpepiniy MeTa/1 KYpbIIFbLIAPbl KOJJAHbUIYAA.
Bys mpote3 eHiMAepiHiH 6aracel oprama ecenmneH 450-
600 MbIH TeHreHi Kypahabl. EniMisge jkambac koHe Ti3de
OybIHAApbIHA JKacaJaTblH 3HJONPOTE3/ley OTaJapbIHBIH
CaHbl >XKbLIbIHA IMamMaMeH 11 MbIHHAH acaTbIHJbIFbIH,
9pi peBHU3USJIBIK OTaFa Ke3eKTe TypFaH HayKacTap/blH
KOINTiriH ecKepcek, HMIIOPTKaA TOYeJ/IIKTIH,
3KOHOMMKaJIBIK, TYPFbI/Ia TUIMCi3 eKeHi alKbIH.

Canajja UMIOPTTbl  AJMaCThIpy CasCaTbIHbIH
asnFaukpl Kagambl petinge 2018 xkblibl L birbic-Kazakcran

MaceJieHiH Heri3iHae )kaTKaH ¢pakTopJiap

Biz ’kofapplja aTanm KeTKeHJeH, MaceJeHiH
HeriziHze »kaTkaH OipiHum ¢akTOp - KapXKbLIaHZABIDY.
Kepuiinec eJ1lepAiH Taxipubeci MeMJIEeKeTTIK
GarzapJiamMasap adAcbIHJA Kap2KblJIaHIbIpY MeH
WHBECTOpPJIAD TapTy apKblLIbl JaMblFaHbIH GalKayFa
6osagpl [3-6,15,16]. UMOopTThl ajMacThlpy cascaTbIH
KETKIJIIKTI  JeHreije KapKbliallh  KaMTy  apKblibl
KaZpJapAbpl  JAaspiay, Toxipube anMacy, eHJAipicTi
TeXHUKAaJIbIK KAMTY CeKizi 6ipiaMa Macesiesiepi menryre
MYMKIiH/iK 6ap.

MacesieHiH, acTapbIHJ]a KaTKaH eKiHIIi ¢$akKTop
- OTaH/JBIK ©HIMJepAiH, MeMJIeKeTTIK TipKeyleH 6Ty
Ke3eHiHAeri Kejeprisepziy opblH anybl. Eyponasnbik

06JibICBIHBIH,  9kiMi  J[.K. AxMeToBTiH 6acTaMacbIMeH
«MepunyHa cajacblHAA KOJJAHy MaKcaTblHAA THUTaH
»KoHe 6acKa Jia CUpeK Ke3/eceTiH MeTalJap/aH XacaFaH
eHiMZepi »kacay» OaFbITBIHJAAFBI iC-IIapasiap/bl XKy3ere
aceIpyJibl peTTey YLIiH apHaWbl )XYMbIC TOGbI KYpPbLIFaH
60J1aThIH. ATaJIMBIII KYMbIC TOOBIHBIH, KypaMblHa «YJ16i
MeTaJ/ULyprusi  3aybITbl»  aKLUOHEpJIK  KOFaMbIHbIH,
[J.Cepikb6aeB atbinparbl [biFbic-KazakcTaH MeMJIEKETTIK
TexXHUKalblK yHuBepcuTeTiHiH  (IIKMTY), IlbiFbic-
KasakctaH o6JibIchl JleHcaysblK, caKTay OGacKapMacbIHbIH,
xkoHe YFTOO exingepi kipai. MeauuuHa cajacbiHzAa
KOJIZIAaHYy MaKCaTbIHJAa THUTaH oHe 06acka Ja CHpek
Ke3JleCeTiH MeTal/IJapAaH »KacalfaH OTaHJbIK 6HiMJepAi
OHJIipY >KYMBICTApblH THIMAI yHBIMAACTBIPYAbIH Ko
KapTachl Kypbuiabl. Ochbl ic-mapaHblH ascblHAA 6i3AiH
opTtasblk [IKMTY-He 8 eHepTaGbICTBIK MATEHTIH YCHIHBII,
eJliMi3/liH, TpaBMaTOJIOTUS K9He OpTOoNeAus CajlachbIHbIH
KJIMHUKAJIBbIK, TOXKipUOeciH/ie eH KUi KOJIJaHbLIbII KeJreH
MeJMLUHAJbIK OHIMJep/iH Ti3iMi MeH oOCbl eHiMJepre
6ip bl imiHAEe pecrny6JMKaIbIK ayKbIMAA TYbIHAAUTHIH
KaKeTTilik KesieMi aHbIKTaaAbl. 2KoJ KapTacbIHbBIH,
ascbiHAa Ilonbmanbiy,  «Chm»  3aybITbiMeH Toxipube
aJIMachlIl, XaJllbl cOMackl 1 MJIH TeHre KypalTbIH yJrijep,
atan aWTKaHza, 3D NpUHTTUHr dAici apKbLabl CyHek
OCTEeOCUHTe3iHe apHa/IFaH IJIaCTUHAJap MeH OMBIPTKa
J)KOTAaCcblHa apHaJfaH KeWX KypbLIFbLIApbl  CaThII
anbiAbl. KnvHukara geiinri septrey asceiHga ¥FTOO
YJATTBIK OGUOTEXHOJIOTHSIJIAD OpTaJIbIFbIMEH  6GipJsece
OTBIPbIN, TUTAaH-TaHTaA-HHUO6UHK (Ti-Nb-Ta) MeTtannzapbl
KODBITIIAChIHBIH, GUOJIOTHSJIBIK, YiseciMainirin 6Garanay
MakcaTbiHZa 40 KosiHFa 3epTTey »Kypriszi. 3epTTeyaiy
TUCTOMOPQOJIOTUSJIBIK, HOTHIKeJepi HMILJIAaHTALUSHBIH,
30-wbl, 60-wbl x0He 90-1bl KYHAepi cyliek TiHiHe yJibl
acep eTneUTiHAIri fasiengeH .

CoHbIMEH, OTaHJBIK  TPaBMaTOJIOTHs  JKoHe
opTomeus  cajacblHJa  MeAMIIMHAJBbIK  OHiMAepai
KOJIJaHyZla UMIIOPTTBl ~ aJMacThlpy OGOHbIHIIA  ic-

mapaJsiap/iblH 6actamMacel 6ap. Ajakga, 6yriHri Tayja
KapKbLIAaHJBIPYAbIH, KelliKTipisyiHe 6GadsanbicTbl 2Kou
KapTachl asCbIHZAFbl ic-lapajiap 63 >XYMbIC KecTecCiHeH
GipuramMa KelliKTipinin, KIMHUKAIBIK 3epTTeyIep XKyprizy
MaceJieci )Ky3ere acnau OTbIp.

9KOHOMMKAJbIK OJaKKa Mylle eJsfiepZe, OHbIH illiHJe
Kazakcran Pecny6aukacbiHZa >kaHa (TYHHYCKA), SFHU
QHAJIOTTBIK eMeC MeJULMHAJbIK 6HiMJepAi Tipkey
paciMzepi colikec YATTBIK paciMJiepre KaparaHzJa OHaM
opi KapamaWbIM OOJIFAaHABIKTAH, OYJ KaFgal IIeTessiK
eHIMZepiH esniMi3ze 6acekere KabiseTTiyiriH apTThIphIn,
cajJlaHbIH, JaMyblHa Gesrisii 6ip Kezepri kKesTipinm kesefi.
Cebe0i mweTeniKk MeJULMHABIK OHIMJIEpAl TipKey pacimi
6ip Ke3eHJi, o9pi JAaMbIFaH KOMHNAHHUsIAPJbIH OTaHJBIK
KJIMHUKaJapMeH TbhIFbI3 GalylaHbIChl KbLIJap GOMbIHA
KaJIbINTacKaH [4,5].

)Ka.]ll'[bl, OTaH/AbIK TpaBMaTOJIOT'UA JKoHe
oproneaud CajaCblHAA HWMIIOPTTbI aJIMACTBIPYAbIH eKi
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JKOJIbI 60JIMAK;: aJIFAIIKbICHI - AYKbIM/Ibl KAPAXKATThI KAXKET
eTeTiH JKaHALIbLI MeIUIIUHAJIBIK, 6HIMIepli oH/Iipy 6oJica,
eKIHIIiCl - IeTesfiK aHaJOrThl OHIMJEpAiH eaiMi3ze
OHJIipiJIyiH AaMBbITy. ATa/IFaH €Ki »K0J1 [jla 3KOHOMUKAJIBIK,
TYpFbIZia THIM/[, 6ipaK OTaHABIK MeJUIIMHAJIBIK OH/Jipic
caJlaCblH [JJaMbITy MEH COWKeC FbUIBIMU 3epTTeysaepAi

XKYprisyre KapakaTTblH efdyip MeJuepae 6esiHyi
KQKeTTIiriH MeH3eu .

KopbITbIHbLTAN KeJIreH/Jie, OTaHABIK,
TPaBMaTOJIOTUA JKoHe opTroneaus cajlacblHJIa

KOJIZJAHbLJIATBIH MeJMIMHAJbIK 6HIMJepAi eHAipy ylliH
esiie XKYMbIC KYLIi MeH FbLJIbIMUA NMOTEHIHaJ KEeTKIMiKTI.
Anaiiia oTaHABIK OHJIPIC TEXHOJIOTHSJIAPBIHBIH, KeJeMi
MeH JeHredi TeMeH. ATajMbIll (aKTOPJbl KO0 YILIiH
MaMaHJapZbl JaspJiay KoHe  FbIJIbIMU-TEXHUKAJIBIK

MOCEJIEHI IHEINY ATH, YIII HYCKACBI

bBi3 KeTepin oTbIpFaH MaceJieHi Lielly casiCaTbIHbIH
JKy3ere acblpy bIKTUMaJI/J|bIF b 3KOFaphl KeJleci Y1 HYCKaChIH
KypacTelpfblK: (i) TpaBMaToJiorusi »K9HE OpTOINeAUs
caJlacblHJIa KOJIJaHbLJIAThIH OTaH/JbIK MeJUIIMHAJIbIK
OHIMJlep eHAIpiCiH JAaMbITy[bl asfKTaHAbIPYy  VIIiH
HOPMAaTHUBTI-KYKBbIKTBIK >KoHe 3KOHOMHKAJbIK, acipece
MHBECTUIMS TapTy MaceJiesepiHie MeMJIEKET TapalblHaH
Kosjay kepcety; (ii) TpaBmartoJsiorusi koHe OpTOIeAUs
cajacblHJla KOJIJAHbLIATBIH MeAUIMHAJBIK YHbIMJAD
eH/JlipiciHiH Gocekere KabineTTi Aopexene AamMybl MeH
HMIIOPTTBl  TOJIBIKKAH/Jbl ~ aJMacTblpy MYMKiHJiriHe
JKeTyi YIIIH OChl MpPOLEeCCKe KAThICYLIbl TapanTapZblH
eKinpepiniH  kocibu  geHreiin  xkorapeuiaty;  (iii)
TpaBMaToJ/IOTHsl XOHE OPTOMEAUs calacblHAA OTaHJBIK
MeJULUHAJbIK 6HIM/iepAiH KJUHUKAJbIK dcepJiiiiri MeH
Kayimncizziri 6ofbIHILIA Ja/e/eMei KIMHUKaAIbIK 6a3aHbl
KaJIBIIITACThIPY YIIIH KOIDKbUIJBIK KelleH/i FblIbIMU-
TIKipubesik 6aFapaamMma KypacThIpy.

1-wi Hycka. Tpaemamosio2us rcaHe opmonedus
€a1acviH0a KO/10aHbLAaMbIH MeQUYUHAAbIK OMAHObIK
6Himdep 6HOIpiciH dambimydsl asskKmMaHobIpy YWwiH
HOpMamuemi-KyKblKmbulK  JC9He  IKOHOMUKA/IbIK,
acipece uHeecmuyusi mapmy mace/iejnepiHde memiekem
mapansIHaH K0.10ay Kepcemy.

CasicaTThIH 6yJ1 HYCKACbIH KoJIJjay YLIIH KeJeci ic-
IIapaJiapZbl )Ky3ere acblpy Kepek Jiell CaHalMblI3:

- TPaBMaTOJIOTHs JKoHE OPTOINeJrs caJacblHZAFbI
KOJIJAaHBLJIATBIH ~ MEeAWIMHAJIBIK  OHIMJAep  OHJIpiciH
JaMbITy ME€H HMIIOPTThI aJMacCTbIpY/AbIH Y3aK Mep3iMJi

6asaHbl JKETINAIPYy VJKeH IIbIFBIHAAPAbI KaXKeT eTefi.
CoH/ABIKTAH, CaJlaHbl KEeTiJaAipyre GesliHETiH LIBIFBIHJAP
MeH HUMIOPTTBI aJMacCThIPY/blH, ecebGiHeH yHeM/eJeTiH
KapakaTThbl CaJBICTBIPBIN, GOJ/KaM >kacay MaKcaTbIH/A
KYp/eJii cajlaapa/iblK 3epTTey XKYPri3y KaKeT.

KapacTeIpbiblll  OTBIPFAaH  OTaHABIK ©HIMAep
OOMBIHIIIA MMIIOPTThI AJIMACTBIPYAbl GacTanKbl Ke3eHJe
imki HapblKKa GafFbITTam, GoJallaKTa 3KCIOPTTHI

JaMbITy[lbl >KOCHapJay YUIiH KeJseCi HOTHXKeJiepre KoJl
JKETKI3y KaXKeT:

-eHIMZEepAiH 6acekere KabineTTiIiri apTThIpY;

-TapThIM/bI 6aFa casicaTbIH Kypy;

-6HIMZEepAIH
Kayinci3iriH FbIIbIMU TYPFbIJA [JaJ1eJeY.

KJIWUHUKANbIK ~ THIMAIIIrI MeH

GaF/ap/iaMachblH KypacThIpy;

-)KOFapblJa aTajfaH GaFjapsaMaHbl Xky3e acbIpyFa
Kezepri KesTipyl BIKTMMaJ TypJl 3aHHaMaslblK >KoHe
3KOHOMHUKaJIbIK KeJieprisiepAi xoto;

-0OTaH/JBbIK MeJUIMHAJBIK ©HiMJepAl, acipece
npoTe3iep MeH UMILUIAHTTapAbl TipKey paciMAepiH
HeTeJiK pacimaepre caiikec 6ip JeHreiie yHbIMAACTBIPY;

-6afa Ty3y CascaTblH HaKTbl KypacThIpy YVIUiH
coHFbl 10-KbUIABIK KesieMiHJe Taxipubee KoAaHbLIFaH
MMILJIAHTTAp MeH MNpOoTe3/ep HMMIOPTHIHBIH LIBIFbIHBIH
3epTTey;

-UMIOPTTHI QJIMacThIPYAbI 3aHHaMaJlbIK,
cydeMesiJiey YLIiH 3aHTep FaJabIMAapMeH 6ipJecin 3epTTey
YKYMBICTaphIH XKYPTi3y.

2-wi HycKa. Tpaemamosio2us #caHe opmonedus
canacviH0a KO0/A0aHbLAAMbIH MeOUYUHAALIK YUbIMAap
oHOipiciHiH 6acekeze Kabisiemmi dapedicede damybl MeH
UMnNoOpmmusl MoAbIKKaHAbl AAMaCMubIpy MYMKIiHOI2iHe
cemyi yuliH 0Cbl NpoYyeccKke KamuICyulbl mapanmapobly
6Ki/10epiHiH Kaci6u deHeelliH HcoFapsvliamy.

BipiHmi  Ke3eKkTe HMIOPTTbl  aJIMaCTbIPYIIbI
TeXHOJIOTUSIIApAbl 6HAIPY, UHBeCTOpJap TapTy, AalblH
eHIM/li anpobanusiay xKoHe ToxKiprubere eHrisyaiy 6apJibIK
Ke3eHJiepiHe KaTbhICaThIH TapanTap/bl KapacTbIPbII KeTy
KaxeT (cypet 1).

l KP Yrimeri ‘
l KP iCM ‘ WHBecTOp w
Axgdemux HA. | —
Bamnenos 3MCK, J
ameiHiarsl ¥TOO
{ Gnpipywi NucTpubetoTop
| TyTuiHywb/HayKAC |

Cypem 1 - OmaHdblK mpasmamo.i02usi #aHe opmonedusi canacsiH0a MedyuHAAbIK 6HIMIepdi KoadaHyda
UMNopmMmel aAMacmulpydbl 0amblimy NpoyeciHe KAmMbICyWbl mapanmap

TpaBMaTosiorusi ’KoHE OpPTOMEAMs calacblH/A
KOJIIaHbLJIaThIH MPOTEe3/jep MEH UMILIAHTTap/Abl 6aceKere

KabineTTi [opexene eHAIPY MeH UMIIOPTTHI TOJIbIKKAH/bI
aJIMacThlpy MyMKiH/ZiriHe »eTyi VIIiH oCbl Hpoleccke
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KaTbICyIlIbl TapanTapAblH, 6KiijepiHiH Kacibu JeHreiiH
capajlail Kejie OHJipylli TapanTblH, MOTEHI[UAJTbIHBIH

TeMeH/liriHe Hasap ayAapAblK. MaceseHi 1wemyre
KapacThIpbLIATbIH  KapakaTThlH 6acelM  0OeJiiri  ochl
TapanTbl JKeTNAIpY MakKcaTblHJQ, SFHU TeXHUKAJbIK,

abaTTaHABIPY MEH OKY KoHe FbLIbIMU-TEXHUKAJIBIK 6a3a
KaJIBIIITACTBIPY YLIIH )KYMCalybl THIC.

CasicaTThIH, 2-111i HYCKACBIH KoJiay YIIiH KeJieci ic-
niapaJiap/bl XKy3ere acblpy Kepek Ziell CaHalMbI3:

- TPaBMaTOJIOTHS KoHe OPTONe Hsl HapbIFbIH/AAFbl
MMIOPTThI a/JIMacTblpyFa  KaTbICyLIbl  GapJibK
TapanTapZblH 63apa KaTbIHACbIHJA MYMKIH/ITIHIIE TOJIBIK,
alIBIKTBIKKA KOJI XKETKI3Y;

- OCbI KAaThICYIlbI TapanTap/blH TYPaKTbl JUaJI0TbIH
YUBIMAACTBIPY;

- OTaH/IbIK, TPaBMaTOJIOTHUSA-OPTONE/IUSJIBIK
KaybIMIACThIKTbIH, OTAH/BIK J>KoHe IIeTeJiK 6HJipic
eKi/IlepiMeH UHTETrPaUsIChIH apTThIPY;

- OTaH/JbIK  OHJIpICTIH  MapKeTUHITIK
WHBECTULUSJIBIK CTPATETUAChIH KYIIEHTY.

XKoHe

3-wi HycKa. Tpaemamosoz2us scaHe opmonedus
canacbiHoa O0mMaHoblK MedUYUHAAbIK OHIMAepdiHy
K/JAUHUKAIbIK acepinici meH Kayincizdizi 6GolibiHwa
dasiendemeni KAUHUKAAGLIK 6Ga3aHbl Ka/ablnMacmsuipy

YWiH KendcblndblK KewleHOi FblAbIMU-maxcipubenik
6ardapaama Kypacmuipy.

CasicaTThIH OYyJ1 HYCKACbIH KOJay VIIiH KeJieci ic-
Lapasap/pbl XKy3ere acblpy Kepek Jiell CaHalMbI3:

- UMIIOPTTBI aJIMacThIpyUIbl ~ MeJUIIMHAJBIK,
eHiMJep GoMbIHIIA MPOCNEKTUBTI KJIMHUKAJIBIK,
3epTTeyJiep/iiH YJATTbIK PETUCTPIiH Kypy;

- ’KaHaUIbLI TEeXHOJIOTUsJIapAbl auyra
BIHTAJAHJAbIPY  YWIiH  OTaHABIK  3UATKEpP  JOHOp-
FaJIbIMAP/bIH, eHoerin TUIMI1 KOMIIeH caLusiiay

YKOJIZIAPbIH KapacThbIpy;
- ’KaHAIbLJI TEXHOJIOTHUsJIAP/bl TAXKiprbere eHrizy

MakcaTbhIHZa GipsieckeH >o6ajap/ibl JKy3ere acbIpy YUIiH
HIETEeJ/K 3UATKEP JOHOP-FaJbIM/AapAbl TAPTY;

- FBUIBIMU KaJipJlapAblH LIeTesAiK eHJAipyluinep
MeH FbUIBIMH OpTaibIKTapAa Taxipube asMacyblHa
MYMKIHAIK 2kacay;

- UMIIOPTTHI aJIMacThbIPYLIbI MeJJULIUHAJIbIK,
eHiMJepAi eHAipylliHiH GoJsamakTa Tipkey pacimMzaepiHe
KeTeTiH LIBIFbIH KeJIeMiH a3alTy MakcaTbIHJA OJap/bl
OHJipy GapbICbIH/A JKyprisizieTin KJIMHUKAJIBIK,
MaJliMeTTepAl capanTay MeH Gafasay GOMbIHILIA 3epTTey
J)KYMBICTApbIH  aflaMHBbIH,  KaTBICYbIHCbI3  XKYprisyre

MYMKIiH/IK any.

CasicaT HyCKaJIapbIH JKy3ere acblpyFa apHa/IFaH Ke3Kapac

Bi3 ychIHFaH casicaTTbIH YII HYCKachl 6ip-6ipiMeH
TBIFBI3 GalJIaHBICTBI GOJIFAHJBIKTAH, OJIapAbl YHJeciMai
’Ky3ere acblpy OTaH/bIK TPaBMaTOJIOTHUSA X9He OpTOINeAUs
caJlaCblHZa MeAMLMHA/JBIK 6HiMJepAl eHAipy MeH
MMIIOPTTHI aJIMacThIPYAbIH, KapKbIH/bI JaMyblH KaHa api
camnaJjibl JieHreire kKeTepezi Jen caHaMbl3. YCbIHbLJIFAH
casicaT HyCKaJiapbl eJIiMi3/iiH MeJMIIMHa cCalacbIHbIH, 6acKa
Jla GaFbITTapbIH/IA KOJITaHbLIA alajbl.

Cascarthiy, 1-wi, arHy, «Tpaemamosozus J#caHe
opmonedusi €anacvblHoa KO0/A0AHbLAAMbIH OMAHIbIK
MeduyuHaavlk  6Himdep  eHJIpiciH  damMbimydul
asikmaHosIpy YwiH HOpMamuemi-KyKblIKmulk
JiCOHe IKOHOMUKAQJIbIK, 3Jcipece uHeecmuyuss mapmy
MacesnesepiHde MemJeKem  mapansiHaAH  K0/10ay
Kepcemy» aTTbl HYCKACBbIH Xy3ere acbIpyAafbl bIKTUMaJl
KeJiepriziep - npoTeszep MeH UMIUIAaHTTapAbIH OTaH/bIK
OH/IIPICiH KO0JIFa KOMBII, UMIIOPTTHI TOJIBIK, aJIMacThIpFaH
KaFjanjia JadblH OHIMJAI OTKi3y HapbIFbIH (3KCMOPT)
KaJIBIITaCThIpYAarbl KUbIHABIKTAp. by MaceseHi wemry
KOJIbI OTAH/IbIK, 6HIMHIH 69ceKere KabieTTiIiriH apTThipy
MeH TapTbIM/Ibl 6aFa casicaTblH KYpyMeH OalJIaHBICTHI.
JKcnopT 6oJIalIaKThIH, eHIliciHe, al 6i3/iH 6ipiHIIiIiKTI
MaKCaThIMbI3 — UMIIOPTTHI AIMACTBIPY 60IMaK,

ConbiMeH KaTtap, COVID naH/ieMUACBIHBIH, YATTHIK
3KOHOMMKa¥Fa dCepiHiH ca/ijapblHaH 60J1ybl MYMKiH Kap>Kbl
JKeTKiMiKci3Airi ge bIKTuMas KeZepri 60J1bIN TabbLIAAbL.

CascaTThlH, 2-mi, 9FHYu, «Tpaemamoso2us jHcaHe
opmoneodusi canacslHAAa K010aHbL1aMbIH MeQUYUHANbIK

KOopbITBIHABI

TpaBMaTo/IOTUs ’K9HE OpTONEeJUS CcajacbiHAA
KOJIJAaHBLIATBIH ~MeAUIMHAJIBIK eHiMzaep (mpoTe3zep,
MMIUIAHTTAp, TYpJi IJacTUHAIAp >k9He T.0.) GoWbIHIIA
WMIIOPTTHl Q/JMacTblpy 3KOHOMMKAJ/BIK TypFblJa 6Te
TUIMAL. Aylalila OTaHABIK OHJIpiCTi asgsKTaHAbBIPY YILIiH
MeMJIeKeT TapalblHAaH HOPMAaTHUBTI-KYKBIKTBIK >KoHe
3KOHOMMKAJ/IBIK KOJIZIay, aJ OHAipywl TapanTblH 63
MOTEHLMAJIbIH XKeTUIAIPYI KepeK.

yiisiMdap eHOipiciHiH 6acekeze Kabisnemmi dapedicede
damMysbl MeH UMNOpMMbul MOAbIKKAHObI a/1mMacmselipy
MyYMKiHdi2iHe Jicemyi ywiH ocbl npoyeccke KambvICyulbl
mapanmapdsiy OKi/s10epiHiY Kaciéu deHeelliH
JiICOFapuliamy» aTTbl HYCKAcblH JKy3ere acblpyza
BIKTHMaJl KeJlepri peTiHze eHAipyIli TapanThblH IPOLecCKe
KaTbICylIbl 6acka TapanTapMeH WHTerpanusiChIHbIH,
6oJIMayblH KaTacTbIPABIK. Bys MaceseHi HOpMaTHBTI-
KYKBIKTBIK, KyKaTTapJbl GeKiTy Ke3iHZe ecKepy KaxeT
Jen caHaiMbI3. COHbIMEH KaTap, Ka3aKCcTaH/bIK 6HZAipyuli
TapalTblH JAaMyblHAa Kepiuisec Peceli MeH besapych
MeMJIeKeTTePiHiH 0H ToXipubeciH Herisre asyra 60J1abl.
blkTuMan KezepriHiH Tarbl 6ip Typi — TYTBIHYIIbI
TapamnTblH, SFHU HAyKacTap[AblH OTAH/bIK 6HIMIe JereH
ceHiMci3/iriHiH opbIH aMybl 601ybIl MYMKiH. Op HayKaCThIH,
TaHJay KYKbIFbIH eCKepe OTBIPHBII, OFaH LIeTeJAiK eHIMAl
63 KapaXKaThIHA CaThII aJIbI eMAEYAl YChIHyFa 601a/bl.

CascarThly 3-i, 9FHu, «Tpaemamosozus caHe
opmonedusi €anacblHOA OMAHObIK MedUYUHAAbIK
O6HimMOepdiy KAUHUKa/bIK acepainici MeH Kayincizdiei
60libIHUWIA dasiendemeni - KAUHUKAAbIK ~ 6A3aHbI
Kaasinmacmulpy  YWiH  KOnXCoulL10blK  KeuweHOi
FbLIbIMU-Madicipubesik  6ardapiama  Kypacmuipy»
aTThl HYCKACBIH Ky3ere acblpy/ia bIKTUMaJ KeJepri Tarbl
Jla Kap:KbLIaHJbIPyFa KATbICTbl OoJsiMaK. bBys macesneni
JKOFapblZia aTal KeTKeHJEH, CascaTThblH asFallKbl €Ki

HYCKACbIH TUIMAI YUBIMAACTBIPY apKbIJIbI LIelyTre 601a/bl.

Casazia KoJIJ@aHbLIATbIH MeJWLMHAJIBIK 6HIiMJep
OHJIPICIH afAKTaHABIPBIN, MMIOPTTHI aJMacTbhIpyFa KOJ
J)KeTKI3reH COH, JaWblH TayapJ/apAbl ©TKi3y HapbIFbIH
(akcmopT)  KeTinzipyre  6GaMaHBICTBI  KUBIHABIKTAp
TybIHJAAQybl MYMKiH. COHABIKTAH OTaH/bIK TPaBMaTOJIOTUA
J)KoHe OpToNeus calacblHAA MMIOPTTHI aJMaCThIPYAbIH,
aJAbIMeH  IIIKi  CypaHBICTBI  KaMTaMacbl3  eTyre
OGaFbITTAJFAaH «BEPTUKAJJbl» CTPATErvsiChl KOJIAWUJIbI
60JIMaK,
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Kapxxbutavablpy. Bysl aHa/JWTHUKabIK IIOJAYAbl  aHAJUTHUKAJAbIK  LIOJAYAbI  JaWblHAAyJa  MyAjesep
JlanbIH/Iay/1bl CBIPTKbI YHBIMJAP Kap>KblJIaH/IbIPFaH OK, KOHQJIMKTICi OpbIH aJIMaFaHbIH OasTHAN/IbI.
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Pe3iomMe /K/I104eBbI€ NOJI0XKEHUA
B uem 3ak10uaemcs npoéaema?

- MeduuuHCKue usdenusi, npumeHsiemole 8 obsaacmu mpasmamovsiocuu u opmoneduu Kasaxcmaua seasitomcsi nosHoCMbio
umnopmo3sagucumbsbimMu;

- Mepoponpusimus, nposodumble 8 pamkax UMnopmosameuwjeHusi MedUYUHCKUX usdeaull 8 mpasmamosio2uu u opmoneduu
npuoOCMaHo8./1eHbl U3-3a HEX8AMKU PUHAHCUPOBAHUSL.
Bapuanmul noaumuku

e Bapuanm 1. HopmamueHo-npagogasi u 3KOHOMUYeckdst noddepicka CO CMOpOHbul 2ocydapcmea, 8 yacmuocmu codeticmaue
8 npuesiedeHUU UHBeCmopos8 045 pa3eumusi Npou3eodcmea omevyecmeeHHbIX MeOQUYUHCKUX u3deaull, hpuMeHsieMblX & obsaacmu
mpaemamo.iozuu u opmoneouu;

e Bapuanm 2. [losviweHue keaaugukayuu npedcmagumesell yHacCmMHUKO8 npoyecca no uUMNOpmo3ameweHulo MeouyuHcKux
usdenutl, npumeHsieMblX 8 mpasmamosio2uu u opmoneduu Kasaxcmara 0415 obecneveHust ux pblHOYHOU KOHKypeHmMocnoco6Hocmu;

e BapuaHm 3. Paspabomka MHo20/1emHell KOMNAEKCHOU HAay4HO-Npakmu4eckoll npoz2pammul 045 opmupo8aHusi KAuHuU4eckol
dokasamesbHoll 6a3bl no agpghekmusHocmu u 6e3onacHocmu MedUYUHCKUX u3deauli, Npou3eodcmeo KomopbslX NAAHUpyemcs: Haa1adums 8
PAMKAX NOAUMUKU UMNOPMO3AMeUeHUS.
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BudeHus no peaauzayuu eapuaHmoes nosiumuku

Ilpedsazaemble HaAMU MpuU @apuaHmMa NOAUMUKU 83auModonoiHsom dpye opyea. CouemanHasi peaau3ayust yKa3aHHoIX 8apuUaHmMos
NnoAUMUKU N03801UM 0P2AHU308AMb NPOU3B0ICMBO 0Me4ecmeeHHbIX MeOUYUHCKUX u3deaull 8 obaacmu mpasmamoJio2uu U opmoneouu ¢
ye/1bl0 UMNOpmMo3ameujeHusl.

Bb1800b1
Hmnopmo3zameuwjeHue MeduyuHcKUx usdeaull & o6sacmu mpasmamo/iozuu u opmoneduu (npomesvl, UMNJAAHMbI, PA3AUYHbIE
njacmuHbl u 0p.), 6e3yca08Ho, s8a1emcsi IGPeKMu8HbIM peuleHUeM ¢ MOYKU 3peHust IKoHoMmuku. OdHako, 015 docmudiceHust amotl yeau

Heo6X00UMa HOPMAMUBHO-NPABOBASI U IKOHOMUYECKAsE N0JdepicKa co cmopoHbl eocydapcmea. B ceoto ouepeds, npouzgodumesnv makoice
doJ12iceH n08bICUMb CO6CMBEHHbIU NOMeHYua.

Mbl odxcudaem, ymo nocse cmabuauU3aAYUU OMe1ecmeeHHo20 NPou3800cmea MeAUYUHCKUX u3deaull 8 mpagmamo.io2uu opmoneouu u
NOJHOYEHHO20 UMNOPMO3AMEUeHUSl MO2YM 803HUKHYM NPO6AeMbl, CBA3AHHbIE C IKCNOPMOM daHHbIX usdeaudl. [Jas pazgumusi om4ecmeeHH020
npouseodcmea mMeduyuHcKUx uzdeautl 601bwe 8ce2o N00Xo0um «8epmuKaabHASL» CMpamezusl, 0pUeHMUPOBAHHASL HA BHYMPEHHbIL PbIHOK.
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Abstract / Key messages
What the problem is?
- Medical products applied in the field of traumatology and orthopaedics of Kazakhstan are fully import phase-out;

- Measures carried out within the framework of medical products import phase-out applied in this field have been put on hold due to
lack of funding.

Policy options

¢ Option 1. Regulatory and economic support from the state in particular an assistance in investors attracting for production growth of
the domestic medical products applied in the field of traumatology and orthopaedics;

« Option 2. Upgrade training of participants of the process on medical products import phase-out applied in the field of traumatology and
orthopaedics of Kazakhstan for promotion of competitiveness on the market;

 Option 3. Development of longstanding complex research and practice program for formation of clinical evidential base on efficiency
and safety of medical products the manufacturing of which is planned within the framework of import phase-out policy.

Policy options realization perspective

Our three policy options are mutually supportive. The combined realization of these policy options will allow organizing the production
of domestic medical products in the field of traumatology and orthopaedics with the aim of import phase-out.

Conclusions

Import phase-out of medical products in the field of traumatology and orthopaedics (prostheses, implants, various plates, etc.), of course,
is an effective solution in terms of economics. However, to achieve this goal from the state, regulatory and economic support is needed. In turn, the
manufacturer must also increase its own potential.

We expect that after the stabilization of domestic production of medical products in traumatology orthopaedics and full-fledged import
phase-out, problems associated with the export of these products may arise. We believe that a “vertical” strategy focused on the domestic market
is most suitable for the development of domestic production of medical products.

Key words: traumatology and orthopaedics, medical products, import phase-out, Kazakhstan.
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Abstract

Introduction. Today, knee arthroplasty is one of the most common surgical procedures. Infection after endoprosthetics is the most
dangerous complication in patients who have undergone total knee arthroplasty, which negatively affects the prognosis. Most cases of infection
develop within the first 2 years after surgery, and the frequency is 1.5%, and after that it decreases to 0.5%.

Material and Method. When a study group of 31 patients (22 female, 9 male) who were diagnosed with infected knee prosthesis and
underwent two-stage revision knee prosthesis as a treatment method; the mean age of all patients (31 patients) was 68.78 years. In our study
by using the American knee association scoring system; preoperative knee scores of 31 patients who underwent two-stage revision surgery were
35.43 #+ 7.14, while this parameter was found to be 83.27 + 8.89 postoperatively (p <0.01).

Conclusion. We believe that two-stage revision surgery is an effective method in the treatment of infection that develops after primary
total knee arthroplasty application.

Restoration of the joint line in accordance with the anatomical structure will positively affect the clinical results, and the use of a long
stem to increase the stability of the prosthesis is appropriate for successful results, especially in the cases with bone defects.
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Introduction

Joint replacements one of the most common surgical
procedures currently. As a result of technical and surgical
developments compared to 30-40 years ago, the risk of
prosthetic infections has decreased considerably [1,2].
Infection is the most feared complication that worsens the
outcome in patients undergoing total knee arthroplasty
(TKA) [3]. In a study done by Kurtz et al. involving 69.663
patients who underwent total knee prosthesis between
1997-2006; prosthetic infection was detected in 1.400
patients [4]. Most of these infections developed within
the first 2 years after the operation and the incidence
was reported as 1.5%. After two years, this rate has been
determined as 0.5%.

According to the onset time, prosthesis infections
are divided into 3 stages as early infections, delayed
infections and late infections. Early infections are the
infections that occur within the first 3 months after joint
replacement. Delayed infection is the infections that develop
within 3-24 months after joint replacement. Late infections
are infections that occur 24 months after joint replacement.
While early and delayed infections develop during the
operation, late infections occur as a result of hematogenous
spread (from a source such as the urinary system, skin and
vascular catheter). Prosthesis infections are divided into
4 types according to the onset time and clinical factors.

Material and method

When 31 patients, composing of 22 female and 9
male, who were diagnosed with infected knee prosthesis
and who underwent revision knee prosthesis as a treatment
method, were examined.The mean age in all patients (31
patients) was 68.78 years £10.61, and 73.27 years+16.67 in
males and 67.31 years + 12.39 in females (Table 1).

Underlying chronic diseases (rheumatoid arthritis,
hypertension, atherosclerosis heart disease (ASKH),
diabetes mellitus...) were detected in 25 of the patients
(80.6%). When the underlying diseases were examined,
ASHH (51.6%) was detected in 16 patients. When we look
at the clinical symptoms of all cases included in the study,
the most three common symptoms are; pain n28 patients
(90.3%), joint swelling in17 patients (54.8%) and fistula

Table 1 - Demographic information

Positive intraoperative culture is the growth of the same
microorganism in at least two cultures taken during the
operation. Early postoperative infection is an infection
that develops within one month after the operation. Late
chronic infection is an infection that develops one month
after the operation and has subacute and insidious clinical
symptoms. Acute hematogenous infection is called an
infection with symptoms of acute infection in a functioning
joint.

Staphylococcus aureus and Gr (-) bacillus are the
most common microorgamisms in the early infections In
the delayed infections coagulase negative staphylococci
and Staph. are more common, while in the late prosthetic
infections aureus, Staf. epidermidis, Gr (-) bacillus, and
especially E. Coli, were found to be the most common
microorganims. In a study involving 50 patients with
late-type prosthesis infection, the average emergence of
clinical findings was found to be 5 years. In this study, Staf.
aureus and Gr (-) bacillus are the most frequently isolated
microorganisms [5]. Growing microorganisms can vary
depending on the type of implant and the underlying disease
[6]. Culture negativity can sometimes be seen in prosthetic
joint infections with clinical signs and symptoms [7].

in5 patients (16.1%). Second stage revision knee prosthesis
implantation was applied to 25 patients, while 6 patients
underwent second stage revision surgery after the 2nd
debridement and antiotherapy. The mean time between
spacer application and second stage revision surgery was
12.3+#1.81 weeks in patients who underwent two-stage
revision surgery. This period was found to be 11.8+2.31
weeks for males and 12.4+1.92 weeks for females.
Considering the follow-up period after the second stage
operation of male and female patients who underwent
two-stage revision surgery, the mean follow-up period was
found to be 60.5 months + 16.17. The average of this period
was found 56.8 months +24.5 in male patients; 61.4 months
+ 12.8 in female patients.

Female Male
Number of Patient 22 9
Age 67.31+12,39 years 73.27+ 16.67 years
Side Right 13 5
Left 9 4
Time between first surgery and primary care
revision 32+10.36 week 28+18.61 week
The average time between the first and second stages
in patients undergoing two-stage revision 12.421.92 week 11,84£2.31 week
Average follow-up periods for patients undergoing

two-stage revision surgery 61.4£12.8 week 56.8£24.5 week

Intraoperative cultures were performed at least two
weeks after the patient's current antibiotic therapy was
discontinued [8]. Cultures were taken from at least three
different regions. The material taken directly was placed in
the culture tube as stated before in the literature [8, 9]. After
the culture was taken, it was delivered to the laboratory
as soon as possible and cultivated. It should be kept in
mind that the culture reproduction is between 65-94%

[9]. In Berbari et al. study, culture negativity was found at
a rate of 7% in 897 patients with prosthetic joint infection
[10]. When we look at the antibiotics placed in cement
in the literature, it is seen that vancomycin, tobramycin,
teicoplanin, gentamicin are used [11-13]. In our patients,
we used antibiotic cement prepared with 4 g vancomycin in
40 gr gentamicin cement. No toxicity was observed in any of
our patients, and we think that high success was achieved
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in the eradication of the infection. If the time between two
stages of revision is short, the infection will be difficult
to eradicate; some studies have shown that if it is long, it
increases the rate of recurrent infection [14,15].

Inaddition, itis known that during long waiting times
there is a decrease in bone mineral density, muscle atrophy
becomes more common and all of these make rehabilitation
after the second stage operation difficult [14,15]. Better
results were obtained with revisions performed at 6 weeks
at the earliest [16]. In the study conducted by Hoffman AA
et al,, waiting times is reported as 12 weeks (4-58 weeks)
on average [12]. The mean time between the two stages in
our patients was 12.3 weeks and the median was 10 weeks,
and it was found to be compatible with the literature.
However, in our case, the reasons for the long duration of
this period were, in some of our patients there were not
culture reproduction but we still wanted to be sure of the
eradication of the infection due to the empirical antibiotic
treatment, and we wanted to wait for the skin problems of
the patients with active fistula mouth to be eliminated.

Considering the eradication of the infection

while deciding on the second stage revision surgery; it is
recommended that antibiotherapy should be stopped for
at least two weeks, aspiration should be performed on the
knee joint, and culture together with biochemistry studies
should be performed [11,17]. However, there are also
authorities who argue that a decrease in ESR, CRP value and
clinical examination would be sufficient [12]. It is stated
that an antibiotic with high efficacy for the microorganism
that grows in culture, parenteral administration for at least
two weeks and a total of 6 weeks of antibiotherapy will
be sufficient [18]. When we look at the average follow-up
periods as being 60.5 months + 16.17 for patients who
underwent two-stage revision due to infection, and our mid-
term results seem to be consistent with the literature. There
was no growth in the preoperative culture of the 3 patients
who did not have any growth in the current culture. Culture
was taken from all patients who underwent two-stage
revision surgery during the operation, and growth occurred
in 22 (70.9%) of them. Two separate microorganisms
(Staphylococcus aureus and Pseudomonas aeruginosa)
grew in one patient (Table 2).

Table 2 - Distribution of microorganisms grown in peroperative culture

Microorganism Number of Patient %
Coagulase (-) staphylococcus 7 31.8
Staphylococcus aureus 6 27.2
Escherichia coli 2 9.1
Pseudomonas aeruginosa 2 9.1
Acinetobacter baumannii 1 4.5
Streptococcus mitis 3 13.6
Klebsiella pneumoniae 1 4.5
Enterococcus faecalis 1 4.5
Toplam 22 100

In 9 patients who had two-stage revision surgery,
the treatment was started empirically where as in the
others the treatment started according to the culture
results. In the treatment of the patients after the first stage
revision surgery, 11 patients were given combination
therapy, while other patients were given monotherapy.
Combination therapy was given to all patients after the
second stage revision surgery. Teicoplanin + ciprofloxacin
combination was preferred in 7 patients after the first
operation in patients with Gram (+) growth. Teicoplanin
treatment was given to only 2 patients. Teicoplanin +
ciprofloxacin was preferred in 7 patients, Teicoplanin +

Rifampicin in 2 patients and Vancomycin + Rifampicin
in 2 patients as a combination in MRSA, MSSA and MRSE
treatments. After parenteral treatments, Ciprofloxacin
+ Rifampicin were given to 3 patients as oral therapy;
Ciprofloxacin + Fusidic acid were used in 7 patients. In the
treatment of prosthetic joint infections caused by Gram
(-) factors, Imipenem + Amikacin was given to 3 patients
and Meropenem + Colistin was given to 2 patients. In the
following oral treatments, quinolone-based treatments; 4
patients received Ciprofloxacin + Rifampicin and 1 patient
received Ciprofloxacin + TMP-SMX.

Table 3 - Statistical comparison of preoperative and postoperative knee score, function score, flexion degree
and flexion contracture of patients who underwent two-stage revision

Preoperatif Postoperatif P value

Knee Society Score 35.43+7.14 83.27+8.89 P<0.01
Function Score 3497 £10.23 77.34 £13.67 P<0.01
Flexion degree 40.13+11.32 105.41+9.87 P<0.01
Flexion contracture 3.76+5.47 1.32+2.02 P<0.020

Kim Y.S. using the American knee association
scoring system found that the preoperative American knee
association score was 33.8 points, the postoperative score
was 85.3 points (p<0.01), and the functional scoring was
35 points in the preoperative scoring, 87.5 points in the
postoperative scoring (p<0.01). In their study, they found
that the range of motion of the patients increased from 69.8
preoperatively to 102.8 postoperatively (p<0.01) [19].In our
study using the American knee association scoring system;

preoperative knee scores of 31 patients who underwent
two-stage revision surgery were 35.43+7.14, while this
parameter was found to be 83.27+8.89 postoperatively.
These values are statistically, significant (p<0.01). Similarly,
when functional scores were compared, the preoperative
value was 34.97+10.23, while the postoperative value was
77.34%£13.67. In the statistical comparison of these data,
a significant improvement was achieved with p<0.01.
Looking at joint range of motion; preoperative mean flexion
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degrees of patients who underwent two-stage revision
surgery increased from 40.13+11.32 to 105.41+9.87
postoperatively (p<0.01). Flexion contracture, on the other

Discussion

Complications after total knee arthroplasty
requiring revision surgery can be seen in the form of
infections (38%), instability (27%), aseptic loosening
(16%), periprosthetic fractures (7%), patellar problems
(8%), unexplained pain (4%)

There are numerous studies suggesting various
recommendations for the treatment of infections after
total knee prosthesis, such as antibiotherapy, debridement,
resection arthroplasty, single or two-stage revision
prosthesis, arthrodesis, and even amputation [20-22].

Reinfection rates have been reported as 0%, 5%,
9.1% and 11% in single-stage infected knee prosthesis. The
largest series was reported by Singer where 63 infected
prosthesis were studied. He reported that no re-infection
was detected in the 24-month examination [23-26].

Studies have reported successful results ranging
from 85% to 100% with a two-stage revision in the
treatment of knee and hip replacement infections [27].

Highly successful results are obtained with a
good planning and timing, in the second-stage revisions.
Reinfection rates are 7%, 13%, 17% and 28% in studies
including more than 100 patients in two-stage revision knee
prosthesis. 239 patients underwent two-stage revision. The
aim of that study is to calculate the time without infection,
they reported a success rate of 85% in 5 years and 78% in
10 years. In our study, 6.5% re-infection was detected, and it
was found to be compatible with the literature [28].

Laboratory parameters such as ESR, CRP, and BK are
used while diagnosing an infection. While these parameters
increase after surgical trauma other than infection, they
return back to their normal values within weeks. Here, we
see that the CRP value regresses to normal limits faster than
the ESR [29]. Current studies emphasize that ESR> 30 mm/

Conclusion

The clinical results of revision knee prosthesis are
not as good as the results of primary arthroplasty. Short-
term follow-up studies have shown worse clinical outcomes
and higher complication rates. Long-term follow-up is
limited to early stage revision prosthesis with minimal
modularity. Diagnosis of periprosthetic joint infections is
quite difficult. For this reason, it is necessary to develop the
most appropriate and highly reliable diagnostic tools and to
increase scientific studies [34].

The two-step revision arthroplasty technique using
a modified joint spacer is a safe and effective method in
the treatment of infected TKA (Casel-2). This procedure
improves patient function and compliance with treatment,
and both stages provide joint stability and mobility in
the inter-revision period [19]. Revision knee prosthesis
applications are a surgery with complications that are open
to surprises. In the treatment of an infected knee prosthesis,
the difficulty of the surgical technique appears to be an
important problem due to the disrupted anatomy of the
infection. In the first stage, the debridement to be made in
the revision is wide, the careful removal of the prosthesis
and the placement of antibiotic-loaded cement, sufficient
time for IV appropriate antibiotherapy, and the repair of
bone losses in the second stage revision are essential for
clinical success.

hand, decreased from 3.76 + 5.47 preoperatively to 1.32+
2.02 postoperatively (p<0.02) (Table 3).

hour, however, CRP>10 mg/L should be interpreted in favor
of infection [30].

CRP is not a sufficient marker for infection. In the
study done by Kusuma et al., they could not find a definitive
marker for diagnosing an infection [31]. Only very high
CRP values are significant. Alijanipours et al. stated that
they also advocate to be based on higher values of serum
inflammatory markers [32]. IL-6 and procalcitonin have
also come into use, but they emphasized that none of them
could be more sensitive than CRP [33].

According to the literature, bone scintigraphy with
technetium 99 has a high sensitivity but a low specificity
in detecting infection. Especially in the early postoperative
period, increased bone remodeling makes it difficult to
diagnose an infection. The use of technetium 99-labeled
monoclonal antibodies in scintigraphy increases the
specificity [9].

In our study, technetium 99 scintigraphy could be
performed in 5 of the patients diagnosed with infected
knee prosthesis. All patients' results were reported to be
consistent with the infection. If scintigraphy will be used
to distinguish between infection and aseptic loosening, it
is stated that using it together with labeled leukocytes will
give more reliable results.

Cultures were taken from all patients who underwent
two-stage revision during the operation, and 22 (70.9%) of
them were reproduced. Two separate microorganisms grew
in one patient. It has been found that intraoperative culture
results are more effective and reliable. Examination of deep
tissue cultures taken intraoperatively is considered to be
the gold standard method for diagnosing an infection.

In the treatment of infection that develops after
primary TKA, the restoration of two-stage revision surgery
in accordance with the effective anatomical structure will
positively affect the clinical results and it will be appropriate
to use a long stem to increase the stability of the prosthesis,
especially in the cases with bone defects. It should not be
forgotten that many difficulties such as high infection rate,
insufficient bone quality, difficulties in maintaining soft
tissue balance, multiple joint involvement and insufficient
immobilization of the patient should be fought in patients
with rheumatoid arthritis.

Disclosures: There is no conflict of interest for all
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Tyiingeme

Kipicne. Kasipai maHda mise 6ybiHbIH 3HOOnpome3dey eH KeH maparaH Xupypausiiblk eM mypi 604bin mabwuliadel. Tize GYbIHbIH
mosiblK 3Hdonpome3sdeydeH KelliH HCYKNAHbIH KOCbLIYbl 61 Haykacmapda ke3decemiH aca Kayinmi ackbiHy 601bin mabbliadbl j#aHe 0Cbl
Jcardali KAUHUKAAbIK 6044caMFa mepic acep emin sjcamadbl. JKYKnaHbiy KocbLaybl omadaH KelliHel anrauksl exi xcola iwinde 1,5% cardaiioa
ke3decce, 00aH KelliHai Jcbl1dapbl amaamuiw kepcemxkiw 0,5% detlin cupelioi.

Mamepuanadapsl meH adicmepi. 3epmmeyze omadaH KeliiH mize GybiHbI IHdONpome3siHiH sicyknacsbl damviran 31 Haykac (22
atien MeH 9 ep adam) kameicmol. Bapavik Haykacmapra mise GYbIHbIHbIH eKiHwiaikmi moJblK aHdonpome3deyi xcypeisineeH 601amblH.
Haykacmapdbeiy opmawa scacwl 68,78 scacmul Kypadsl. bizdiy sepmmey sy MbicbiMbi30a AMepuKablk mise 6ybiHbl KAybIMOACMbIFbIHbIH 6A1/1
stcytieci Koadaudbl. Tize 6ybIHbIHbIH eKIHWIAIKMI Mo1blK 3Hdonpome3sdeyi scypeizineeH Haykacmapdarbl omara deliiHei kepcemkiw 35,43+7,14
6a.11 60J1ca, 0cbl Kepcemkiuw omadaH KeliiHei kezende 83,27 + 8,89 6asa 60410v! (p <0,01).

KopbimuiHovl. bi3 eki keseHdi pegususavik a3Hdonpomesdey adicin mise GybIHbIHbIH MOblK IHdenpome3odeyiHeH KeliH JHCYKNaHbIH
KOCbLIYbl HCAFOaUAAPLIH XUPypausiiblk emoeydiy muimoi x#cobl den caHalimbl3.

AHAMOMUSINBIK KYPbLAbIMbIHA Call 6YblH CbI3bIFbIH KA/JINbIHA Ke/AMipy OH KAUHUKA/bIK Hamudceze KOJ dcemki3yee 63 cenmigiH
mueizedi. An npome3diH KaanbiH MypakmaHoblpy YUWiH Y3blH AsAKWAaHbI KOAOAHY cyliek miHiHIH akaybl 604FaH Hcardalida 6ybiH KblamemiH
Ka/nblHa keamipyze MyMKiHOik 6epeoi.

Tyiiin ce3dep: mize 6GyblHbIH MO/bIK 3HOOnpomesdey, eki Ke3eHOI peBU3USIAbIK XUpYpausi, MHCYKNa KOCbIAFAH Mi3e GYbIHbIH
sHdonpome3sdey.

CpesHecpoYHbIe Pe3y/IbTaThl JBYX3TATHOIO NIOBTOPHOTr'0 TOTA/IbHOTO 3H/J0NPOTE3UPOBAHHUSI KOJIEHHOTO
cycTraBa npyu MHGUIUPOBAHUH
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Pe3ome

BsedeHue. Ha ceco0HswHull deHb 3HJONpomesupogaHue KOJeHHO20 Cycmaea s18Asemcsi 00HOU U3 CAMblX PACNPOCMPAHEHHbIX
Xupypaudeckux npoyedyp. HHpuyuposaHue nocse nposedeHH020 3HOONPOME3UPOBAHUsl - HAUbOlee ONACHOe OCA0NCHEHUe Yy NayueHmos,
nepeHecuux moma.bHoe 3HOONPOMe3Upo8aHue KOJIeHHO20 Cycmasa, Komopoe ompuyameasHo 8ausiem Ha npo2Ho3. boibwuHcmeo cayuaes
UH@UYUpOBAHUS pa3susaemcsl 8 meveHue nepewIx 2-X /1em noce onepayuu, a yacmoma cocmasasem 1,5%, a nocae chuswcaemcest 0o 0,5%.

Mamepuaavt u memodsl. B uccaedosanuu yuacmeosaau 31 nayuenmog (22 dceHWUHbl, 9 MYXHCYUH), Y KOMOPLIX 6bl10
duazHocmuposaHo UHEPUYUPOBAHUE KOJEHHO020 Cycmasea nocjie emewlamessbcmed. Bcem nayuenmam 6bl10 nposedeHo noemopHoe
momasvHoe 3H0oNpome3uposaHue KoaeHHo2o0 cycmasa. CpedHutl eospacm nayueHmos cocmasus - 68,78 nem. B nawem uccaedosanuu
UCNo0/1b308a1acCk 6ANNLHAS CUCMeMA OYeHKU AMepUKaHcKoll accoyuayuu KoJeHHbIX cycmaegos. JoonepayuoHHas OyeHKa KoJeHHO020 cycmasa
y 31 nayuenmos, nepeHecwiux 08yxamanHyr pesusuoHHyo onepayuio, cocmasuaa 35,43+7,14 6aa1a, a 8 nocieonepayuoHHoM nepuode smom
nokasameas cocmagua 83,27 + 8,89 6aaos (p <0,01).

Bb1800b1. Mbi cyumaem, Hmo 03yx3manHoe pesu3uoHHoe 3H60np0mesup06aHue ses5emcs 395(ﬁ€KmUGHbLM MemodoM JieueHus npu
UH{I}UMUPOGGHHO.M momaJsibHOM 3Hdonp0me3up06aHuu KOJ/IEHHO20 cycmasa.

BoccmaHnoeseHue auHuu cycmaga 8 coomeemcmeuu ¢ aHAmMoMu4eckol cmpykmypol no/soxcumesbHo 8ausiem Ha KAUHUYEecKue
pe3ysabmamul, d UCNO/1b308aHUE OJUHHOU HOXCKU 0151 y8eauveHuss cmabuibHOCmu npomesda chocobcmsyem 80CCMAHO8AEHUN (BYHKYUU
cycmasa, 0c06eHHO 8 cay4asx deghekma Kocmu.

Kalueevie caoea: momanavHoe 3H60npome3upoeaHue KoJ/1IeHHO20  cycmasa, deyxsmanHaﬂ pesusuoHHasa Xxupypeus,
3H00npome3upoeaHue qu‘}uuupoeaHHozo KOJ/IEHHO20 cycmasa.
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PeBy.fIbTaTbI HCC/IeA0BaHUA MPIHepaJIbHOﬁ IJIOTHOCTH KOCTHOM TKaHHU y AeTEﬁ 151
MOAPOCTKOB C HU3KOIHEPTETHUYECKHUMHU ITEPEIOMAMHU JJIUHHBIX KocTel
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Pe3wome

Lleawv uccnedoganus: onpedeaums y demetl U NOOPOCMKO8 € HU3KOIHEP2eMUYECKUMU NepeaoMamMu ONUHHLIX Kocmell UcXodHble
nokazameau MUHepaabHOU NIOMHOCMU KOCMHOU MKAHU, 0yeHums cmamyc sumamuHa D.

Memodul. H3syueHbl daHHble deHcumomMempu4yeckux U 1a60pamopHbIx Memodos uccaedosaHust 46 60bHbIX demell U N0OPOCMKo8
¢ nepesomMamu OAUHHBIX Kocmell 8 so3pacme om 6 do 18 sem. U3 Hux maavuukos 6bi10 39 (84,8%), desouek - 7 (15,2%). MunepasoHyro
n/10MHOCMb KOCMHOU MKAHU 0YeHU8aAU Memodom 08yXaHepeemu4eckoll peHmaeH08CKol abcopbyuomempuu Ha KOCMHOM deHcumomempe
DMS STRATOS (®panyusi) c npumeHeHuem eapasutickoll HopmMamuegHoll 6asbl IAHHBIX.

Pesyrbmamul. Y 9 601bHbIX demell ¢ HU3KOIHEp2emMuYeCKUMU NnepeomMamu 6blL1a 8blséeHa ocmeoneHusl I cmeneHu, y 00HO20
60/1bH020 ocmeoneHusi Il cmeneHu, y 5 6016HbIX — ocmeonopo3 I cmeneHu, y ocmasabHbix 31 60bHbIX nokazameau MITK coomeemcmeosaau
HOPMA/bHBIM 3HAYeHUsIM. Huskull yposeHs kaavyusy 56,4% maavuukos uy 57,1% degsouek Hapsidy ¢ n08bIWEHHOU AKMUBHOCMbIO We0YHOU
docpamasvt y 94,8% manvuukos u 100% Odesouek csudemesnbcmeosanu 0 HApyuwleHUU npoyeccos KocmeobpasoeaHus. IIpu aHvaauze
codepacanusi eumamuHna D 8 kposu y 61,5% maavuukos swvisieseHa HedocmamoyHocmyb uy 57,1% degouek degpuyum eumamuna D.

Bb1800bl. Hu3kasi MuHepa/nbHasi NJAOMHOCMb KOCMHOU MKAHU, HaJauvue 2unosumamuHoza D y demell u nodpocmkos c
HU3KOIHEp2emu4yeCKuUMU nepesoMamMu, Yy4umsvledss 8AMCHOCMb 3MuX nokazamesel 045 cpawjeHus nepejaoma, mpe@yrom Koppekyuu
8bls18/1eHHbIX HapywleHull: 8bl6opa 6osee wWadsawux Memodos Je4yeHusl, HA3HAYeHUs adekeamHoli MedUuKaMeHMO3HOlU mepanuu,
JuHamuyeckozo Habaw0eHusl 3a 3PPekmusHocmblO Ha3HAYeHHOU mepanuu, a y demell ¢ nodmeepxoeHHbIM OUA2HO30M 0CMEoNnopo3 —
ucc1e008aHUst MUHEPAbHOU NIOMHOCMU KOCMHOU MKAHU 8 QUHAMUKE.

Kamwueswle cnoea: demu, MUHepa/1bHAsA NJ0MHOCMb KOCMHOU MKQaHU, HU3KO3Hepeemu4eckKkue nepesiombvl O/NUHHBIX K'OCmElj,
2unosumamuHo3s D, ocmeonopos.
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BBeaeHue

Mera6osiMyeckie  HapylleHHsT  CKeJeTa Mo
CBOEH 3HAYMMOCTH 3aHUMAKOT OJHO M3 BeAYLIMX MeCT
N0 TMOKa3aTeJsIM MPUPOCTa MNATOJIOTHH. B HacTosiee
BpeMsi M3y4YEHHI0 OCTEONnopo3a, KaK OJHOTO0 M3 CaMbIX
aKTyaJbHbIX MpO6JieM COBPEMEHHOW TpPaBMaTOJIOTHH
W OpTONEJUM TOCBALIEHO O4YeHb MHOro pa6otr [1-4].
Hapsiay ¢ onTuMusanyei noTpe6ieHNs KaablUs y JeTel,
3HAYUTEJbHOE BHUMaHHE YJeJseTcs J0CTaTOYHOMY
cratycy ButamuHa D [4].

Butamun D mnopjepxuBaeT QopMHpOBaHHE U
06MeHHbIe NMPOIECChl B MbIIIEYHOH TKaHH, a ero JeQUIuT
CO3JjaeT TpeJPacnoJIOKEHHOCTh K TafeHusMm [5,6].
Ha ¢one Hu3Koro craryca BuTamMuHa D Hapymaercs
pereHepanus KocTtu [4].

[Ipo6iemMa JleyeHUs1 TNepesioMoB Ha  ¢oHe
0CTeollopo3a U OCTeONeHHUH JOCTAaTOYHO aKTyajbHa He
TOJIBKO ¥ B3POCJ/bIX, HO U y AeTel. B cBaA3M ¢ aTUM AJs
CBOEeBpeMeHHO! AMarHOCTUKU PaHHUX CTaiNH ocTeonoposa
y JAeTed ¢ HU3KO3HEpPreTHYeCKHUMM IepesioMaMU
JUIMHHBIX KOCTeHd Heo6XOJAMMO COBEpLIEHCTBOBaHHE
METO/IOB OIIEHKH MHWHEpPaJIbHOW TJIOTHOCTH KOCTHOH
TkaHu (MIIK), a Takke He06X0JUMO paHHee BbIsIBJIEHHE
nsmeHenut MIIK gna  npefynpexxJeHHs NOBTOPHKX
MepesioMOB, a /151 BepuUKaIMU BbISIBJIEHHON MAaTOJOTHH

- COBepIIeHCTBOBaHHWE  GUHOXUMHYECKHUX  MeTOJIOB,
OTPaKaIOLIMX MPOILeCcChl OCTeopenapalM MU KOCTHOH
pe3opbuuy, a Takke HCCIeJ0BaHUE MOJIEKYJISPHO-
reHeTUYEeCKUX  MapKepoB  KOCTHOTO  MeTabosu3Ma.
AnexBaTHass  Tepamusi  OCTeONopo3a, eCTeCTBEHHO,
HEeBO3MOXKHa 0e3 YyTOYHEHHs ero npu4yuHbl. Ha ocHoBe
aHa/JM3a pe3yJbTAaTOB KOMILJIEKCHOTO 06Cjae0BaHUs

JleTell M TOAPOCTKOB HEOOXOAMMO BepuULMPOBATH
MEePBUYHBIA WJIM BTOPUYHBIA OCTEONOPO3, pa3paboTaThb
nuddepeHIIMpOBaHHYIO TaKTHUKY XUPYpPru4ecKoro
JleyeHHUs MepesioOMOB JJIMHHBIX KOCTel y feTell Ha ¢oHe

MarTepuas u MeTOo bl

Hamu ObliM  M3ydeHbl JaHHble KJIHWHHUYECKHUX,
PEHTIeHOJIOTHYECKHUX, JIEHCUTOMETPHUYECKUX u
JIabOpaTOPHBIX METOAOB HCCJIeAOBaHUA 46 GOJbHBIX
JleTed ¥ IMOJPOCTKOB C HU3KO3HepreTH4eCKUMHU
nepesioMaMHu JJIMHHBIX KOCTeH B Bo3pacTe OT 6 o 18
JIET, HAxXOJUWBILIMXCA Ha 0OCIe[OBAaHHWU W JIEYEHUHU B
KJIMHHMKE JeTCKOW TpaBMaTo/Ioruu Pecny6mkaHCKoOro
CreLaJu3uPOBAHHOTO Hay4HO-ITPaKTUYECKOI'0
MEJMIMHCKOTO LIeHTpAa TPaBMATOJIOTMM W OpTONeUH
MuHMCTepCcTBa 3/lpaBOOXpaHeHUs Pecny6/1nku
Y36eKkucTaH.

U3 46 peteit 39 (84,8%) 6bUIM MaJbuUKH, 7
(15,2%) - neBouku. U3 Hux 16 (34,8%) 6bL1M B BO3pacTe

cHmxenHou MIIK.

UccnenoBanus Crabtree NJ. ¢ coaBT. (2013)
NOKa3aly, 4YTO MepejoMbl INPUBOJAT K HApYLIEHHUIO
MUHePaJTbHOU MJIOTHOCTHU KOCTH U Pa3BUTHIO OCTEOTIEHUH
He TOJIbKO B TPaBMHUPOBAHHOM KOCTH, HO W JPYTHUX
KOCTSIX CKeJIeTa, YTO HEraTUBHO OTPaXkaeTcsd Ha mpolecce
dopMHUpoBaHHs MHMKA KOCTHOH Macchl y feTel [6].

[To nanubiM Di lorgi N. c coaBT. (2018), Bo BceM Mupe
perucTpupyeTcss 3HayuTesJbHas pPacNpoOCTPAaHEHHOCTb
OCTEONEeHUYeCKOro CHHJApOMa CpeAM  NpPaKTHYeCcKH
3/I0POBLIX JleTel, KOTOpble B aHaMHe3e Jaxe He
HMEIT COMYTCTBYIOIIEH XPOHUYECKOHM COMaTUYeCKOU
naToJiorud. B cBs3u ¢ 3TUM, 0c060e BHUMaHUe yJeJsAoT
dopMHUpOBaHHI0O THKAa KOCTHOM Maccel y JeTed [2].
O6uiensBecTHbIM  fIBJseTcss To, yTo 80% mnpupocTa
NMKOBOW KOCTHOW MacChl MPOUCXOJUT B JETCKOM U
NOJPOCTKOBOM Bo3pacTe. HejocTaTouHoe HakomJjeHHe
NMKa KOCTHOW Macchl PY BbICOKHX TeMIIax pocTa CKeJsleTa
y JAeTed B pasjMyHble MepPUOAbl PA3BUTHsS SBJSIOTCS
NPUYMHOA  yBeJWYeHUs] JeTCKOTO KOHTHHIeHTa ¢
nepejoMaMH, YTO NOKa3aHo B pa6oTax MasnbieBa C.B. ¢
coaBTopamu B 2015-2016 rr. [5,7,8].

[Io JaHHBIM MHOTMX aBTOPOB, SIBJISIOIUXCS
BeJyLIMMH B U3yYEHHUH JJAHHOH NIaTOJIOTMH, MUHEPa/IbHAS
IJIOTHOCTb ~KOCTHOM TKaHU SBJISETCS OJHUM U3
OCHOBHBIX II0Ka3aTesJied NPOYHOCTH KOCTH, a CaMylo
0O'bEKTHBHYI0 OLEHKY KOCTHOM MaccChl JalOT MEeTO/bl
KOCTHOH JIEHCUTOMETPUHU, KOTOPbIE SBJSIOTCSA «30JI0ThIM
CTaHAAPTOM» [JIMAarHOCTUKU W DPAHHEro BbISBJIEHUS
OCTeONEeHUH U ocTeomnoposa [9-11].

Ilesb UcCCIeXOBaHMUS - ONPEJEJNUTh Y JAeTed U
MO/JIPOCTKOB C IMEepesoMaMH JJIUHHBIX KOCTEH HCXOAHBbIE
MOKa3aTeJu MHUHEpPaJbHOU IJIOTHOCTH KOCTHOM TKaHH,
OIIEHUTDb CTATyC BUTaMuHa D.

6-10 seT, 30 (65,2%) - 11-18 seT. U3 cerMeHTOB 4alie
BCEro mnopaasach miedeBast Koctb - 26 (56,5%), 3aTem
npejieyse - 16 (34,8%), TpeTbe U YeTBEPTOE MECTO IO
4YacTOTe 3aHUMaJIM KOCTH TosieHHu - 3 (6,5%) v GespeHHast
KocTb - 1 (2,2%) cooTBeTcTBEHHO. [0 MeXaHU3MY TPaBMBI
y Bcex 46 60JIbHBIX HaGJII0JalNCh HU3KOIHEPreTHIeCKue
nepesioMbl (IIaZieHHe C BBICOTHI COGCTBEHHOrO TeJa).
Bce Ha6/10faeMble ZeTH MO IOJY, BO3PACTY, MEXaHU3MY
IOJIyYeHHO! TpaBMbl U HOBPEXJEHHbIM CerMeHTaM Ha
¢doHe cHmxenHoi MIIK 6bL1u pacnpesie/ieHbl CIeLy0LIM
o6pa3oMm (Tabsuna 1).

Ta6auya 1 - PacnpedeseHue demeli no noJty, 803pacmy, MEXAHU3MY MPABMbl U XApakmepy no8pexcoeHust

Mo Bospact

MexaHH3M TPaBMbI

CermMeHTBI

MasbuuKu
JleBoYKM
1-3
3-5
6-10
11-18

HuskosHepreTHueckui
BbicOoKko3HepreTHyecKui
Is1edeBast KOCTh
Kocrtu npepriedbst
BeapeHHas KOCTb
Koctu ronenun

39(84,8%) | 7(152%) - - 16(34,8%) | 30 (652%)

46 (100%) -

26 (56,5%) | 16 (348%)  1(22%) | 3(6,5%)
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B wuccnemoBaHue He ObLIM BKJIWYEHBI JeTH B
Bo3pacTe oT 1 0 5 JieT, Tak KaK aHa/IU3 JIUTEPATYPHBIX
HMCTOYHMKOB MOKa3aJ, 4TO 4YacToTa IepesioMOB HMeJa
TeHJIeHIMI0 K POCTY U JJOCTUTa/Ja MaKCUMaJbHbIX LUp ¥
JleTell B peny6epTaTHOM U My6epTaTHOM Bo3pacTe, KOrza
MMEHHO B 3TH NEepHOoJbl HAGJIIJAeTcs MaKCUMaJbHOe
camxenune MIIK [8]. KpuTepusiMu nck/II0UeHUs NMaleHTOB
W3 HCCIeOBAaHUSl CIAYXKHJIM TaKXe TOCHUTaJIN3aLUs
[o3jiHee CYTOK OT MOMEHTa TpaBMbl, IPUCYTCTBHUE
COYETAaHHBIX INOBPEXJEeHUN [pYyrux OpPraHOB U CHUCTEM
WM HaJUYUM OCTPBIX, WIM XPOHUYECKHX 3ab0JieBaHUHN
Cep/leuHO-COCYAMCTOM, AbIXaTeJbHOM, MNUIEeBApPUTESbHON
UJIHn MO‘{eBbIAeJIHTeJIbHOﬁ CUCTEM.

B KJMHUKe 6OJIbHBIM MNPOBOJAUJM PYTHHHBIE
JIMarHOCTHUYECKHEe MEPONPUSITHS, BKJIIOYAs KJIUHUYECKHEe
U OMOXMMHYECKHE aHa/IM3bl, a TaKXe JUHAMHYECKYI0
peHTreHorpaduio nopakeHHbIX KOHEYHOCTEMH.

B ycioBUSX cTalMoHapa B MOMEHT IMOCTYIJIEHHUS
NpOBOJMJIACh  OJHOMOMEHTHAas  py4yHas  peno3uius
KOCTHBIX OTJIOMKOB U MMMOGUW/IM3aLMs TMIICOBOH LIMHOM.
B nmocieaymooueM omnpejenssach JajlbHeHIas TaKTHKa
JledeHUs. Bce manueHTBHI MOJy4Yalu CHUMITOMAaTHYECKYIHO
Tepanuio, TNPOBOJAUJINCH  €XeJHEBHble OCMOTpPbl U
nepeBs3ku. CPOK roCNUTANIM3aLMU COCTABJS B CPeJHEM
(10+3) koiiko /aHeN.

Kpome Toro, y Bcex GOJIbHBIX OblIM HPOBEJEHBI
JIabopaTOpHble  MCC/IEJOBAaHUSA  MapKepoB  KOCTHOTO
MeTabo/IM3Ma. [IporpamMma UCCJIe/l0BaHUSA OblIa
peaqu3oBaHa C NpPUMEHEHHEM MeTOJ0B JIaGopaTOPHOU
JIMarHOCTUKH Ha 1-e CyTKH N0CJIe IOCTYIJIEHUS B CTallMOHaP.
MarepuraoM cykuJia BEHO3Has KPOBb IALIUEHTOB, B3sTast
U3 JIOKTEBOW BeHbl yTPOM HaToLlaK. M3yyeHHe OCHOBHBIX
NoKasaTesed MUHEPaJbHOro oO6MeHa NPOU3BOAUJIOCH Ha
OCHOBAaHUM OJHOKPATHOI'O HCCJIEJO0BAHUS B ChIBOPOTKE
KpPOBM KOHLIEHTpaluu o61iero Kajablus, ¢ocdopa u
aKTHUBHOCTH 11eJo4yHOH ¢ocdaTasel. [lapasnienbHo 6blI0
NPOBEJIEHO MCC/Ie/JOBAaHUE KPOBU C LIEJIbIO OIpeJiesIeHUs]
YPOBHs BUTaMHHa D.

Pe3ysbTaThl

Y o6cnefoBaHHBIX HaMM OOJIBHBIX IOKa3aTesu
JIEHCUTOMETPHUYECKOT0 06C/Ie/JOBaHUS MO KaacCUPUKALUU
no Manuuuny B.JI. (2006) [12] 6bliu ciaefyomumu - y 9
OOJIbHBIX JIETEH C MepesioMaMH BbISIBJIeHA OCTEOIEeHUs

MuHepa/bHy10 IIJIOTHOCTH KOCTHOM TKaHU
OLeHHUBAJIU METO/IOM /IBYX9HEPTreTU4eCKON PEHTTeHOBCKOH
abcopburoMeTpuruHaKoCTHOMAeHcuToMeTpe DMSSTRATOS
(PpaHuus) ¢ npuMeHeHHEM eBPa3sMMCKOM HOPMATHBHOM
6a3bl JaHHBIX. Mcno1b30BaIy eJHaTPUUECKYI0 IporpaMmy
oneHkn MIIK Tes NO3BOHKOB Ha YpOBHE NOSICHUYHOIO
otfesa no3BoHoyHUKA (LI-LV, dpoHTanbHasa mpoekius) U
MPOKCUMAJIBHOTO OT/esja GeJpeHHOW KocTH (mporpamma
Dual Hip: Ha ypoBHe meiiku 6epa Neck u moaBepTeibHOM
obJiacTu).

YpoBeHb MUHepaJu3aluu OLleHUBa/IU o
abcosoTHBIM  mokaszaTteasasMm MIIK  mo  mokasartesio
Z-KpuTepusi Ha HCCAEOBAaHHBIX YPOBHSIX CKeJIETA,

y4uTbIBas pasHuLy Mmexay MIIK o6cie0BaHHOTO NalEHTa
U CpeHeCTaTUCTUYECKON HOPMOM [IJIsl 3J0POBBIX JAeTel U
MOJIPOCTKOB TAKOTI0 e Bo3pacTa U MoJia.

CraTucTuyeckas 06paboTka pe3y/bTaToB
npoBeJieHa C TpUMeHeHHeM NaKeTa MPUKJIAJHbIX IPpOrpaMM
Microsoft Excel u Stats of Statistica V 6.0. Pasnuyus
MoKasaTeJsiel cCYuTau AocToBepHbIMU npu P <0,05.

JaHHasg  pykonucb  ABasercd  QparMeHTOM
JIUCCEPTAllMOHHON pa6oTel MaraHoBa 3.M. Ha TeMy:
«OnTUMHU3aLMA JUAarHOCTUKM M JIeYeHUs IepeioMOB
JJIMHHBIX KOCTeH y fgeTedl Ha d¢oHe ocTeonoposa Hu
OCTEOIEHUU».

Y 3aKOHHBIX HpeﬂCTaBHTeﬂeﬁ BCeX MMAallMEHTOB OBLIO
IMOJIYy4€HO I/IH(l)OpMI/IpOBaHHOE coriacue.

I creneHu, y opHoro 6GoJsibHOTO ocTeomeHus Il cremeHw,
y 5 6osbHBIX - ocTeomopo3 | cTenmeHH, y ocTaabHbIX 31
JeTell mokasatesnu MIIK cooTBeTcTBOBa/M HOpPMaJbHbIM
3Ha4yeHUsM (Tabauna 2).

Ta6auya 2 - [leHcumomempuueckue nokazameau y demeli ¢ nepesaomamu dAUHHbIX Kocmell no kaaccugukayuu

ocmeoneHuu u ocmeonopo3a no Maauxuny B.JI. (2006) [12]

"0Ka3aTeH"Zf:;);frZprg:o(o/ o) MITK mo Ocreonenus/Ocreonopos KosinyecTBO 06C/1€J0BaHHBIX
(Mo 10 %) Hopma 31
11-17% OcreoneHnus | crenenu 9
18-25 % Octeonenus Il crenenun 1
26 % u 6oJstee Ocreonenus Il crenenu -
26-34 % Ocreonopos [ crenexnu 5
35-49 % OcTteonopos Il crenenu -
50 % u 6oJtee Ocreonopos Il crenenu -

B Hauem MaTepuase y o6cieslyeMbIX HAMU GOJIBHBIX
C nepeJioMaMH AJIMHHBIX KOCTeH aHa/lInu3 [0 HccleflyeMOMy
BUTaMUHYy D B CbIBOpOTKe KpOBH nokasas, 4to y 2 (5,1%)
ManpunkoB Uy 1 (14,3%) [AeBoukM ero IoOKasaTeslu
COOTBETCTBOBAJIM HOPMaJIbHBIM 3HavyeHUsM, y 24 (61,5%)
MaJbiuKOB U y 2 (28,6%) peBouek OblLia BblsBJIEHA

HEeJI0CTAaTOYHOCTb BUTaMuHa D, y 9 MmanbunkoB (23,1%) uy
4 (57,1%) neBovek — gebuuuT Uy 4 (10,3%) MaJbuUKOB —
BbIpaKeHHbIN fepunuT BuTamMuHa D (Tabsauna 3).
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Ta6auya 3 - HcxodHble nokazameau eumamuHa D y demell ¢ nepesomamu 0AUHHbIX Kocmell Ha hoHe
CHUXCEHHOU MUHepaibHOl NIOMHOCMU KOCMHOU MKaHU

ButamuH D (Ma/1buMKu) Butamus D (aeBouykH)
— A _ o
= 85 B L= s 85 =) =N
s S = s <]
i~ £2 E2 RS P~ ERS €2 R
=z ° £ == 5 ES =z ° £ =5 5 ED
5o 5o .g-o £35 T 5o 5o -S-o £33 T
=S 5 o N g'g'o =S N o N sge
T h = & = T Q = & 9 =5
& S — o ] v =) S = 3 \
o, o bl a = o, o b a -
jas) o=
2 (51%) 24 (61,5%) | 9 (23,1%) 4(103%) | 1(143%) 2(28,6%) 4 (57,1%) -
[Tpu aHasu3e JIaHHBIX 6uoxumuyeckoro y 22 (56,4%) manpuukoB U 4 (57,1%) neBodyek GblI HUXKe

HCC/leJOBaHUsl YpOBHeH o6iero kanablus, ¢ocdopa u
aKTHBHOCTH 1L1esJ0YHOH docdaTasbl, HAMU YCTAHOBJIEHO,
YTO ypoBeHb Kaibuus y 17 (43,6%) ManbuukoB U 3
(42,9%) neBoyek 6bl B IpeJie/laX HOpMasIbHbIX 3HAaYEHUH,

HOpPMBbI, TOBBIIIEHHbIX 3HAYEHHUH YPOBHS KaJblHUs V
NalMeHTOB He HabJ0anu (Tabaunbl 4-5).

Tab6auya 4 - HcxodHble nokazameau kaavyuti-gpocghoprozo obmena y demeti ¢ nepesoMamu OAUHHBIX
Kocmell Ha pOHe CHUNCEHHOU MUHEPAILHOU NAI0MHOCMU KOCMHOU MKAHU (MAAbYUKU)

Ca o6y, docdop IlenroyHasn pocparasa
a —~
¥ < 55
S S g 5 < 6\13 g 5 T~ O g 3
Eve 8] & Eoy : : | i9g | -
2 E 2 z 28 € & z 2 23 2 z
e < = = =& = = T = =
S& £8
o~ (2N
17 (43,6%) -1 22(56,4%) 10(25,6%) | 27 (69,2%) | 2(52%) 2(52%) | 37(94,8%) 17 (43,6%)

[loxazatenn ¢ocdopa y 10 (25,6%) MaapunKoB
uy 4 (57,1%) nmeBo4yek COOTBETCTBOBAJ HOPMaJIbHbIM
3HaveHusiM, y 27 (69,2%) manpuukoB U y 3 (42,9%)

JleBOYeK 3TOT MoKa3aTe b OblJI NOBbIIEHHbIM, ¥ 2 (5,2%)
MaJIbYUKOB — HU3KUM.

Tabauya 5 - HexodHble nokazamenu kaasyuti-gpocghopHoz2o obmena u weao4Hol pocghamaswvl
y demeli ¢ nepesiomMamu ONUHHbLIX Kocmell Ha (hoHe CHUNCEHHOU MUHEPpa1bHOU n10mHocmu KocmHol mkaxu (desouku)

Ca o6 ®dochop LlenoyHas ¢pocdaraza
= —~
E B oo NeXeunl oo E S o ]
©o S [} g s NE o g oo 3 3
ERE S : 203 = f £ : :
S: a = 823 2 = S5 2 s
TN ) =) T G2 9 o T < 3 °
oy = = == = = E o = =
[N S0
o~ o~
3 (42,9%) - 4 (57,1%) 4 (57,1%) 3 (42,9%) - - 7 (100%) -

YpoBeHb wmienouHoit ¢ocdatassl y 37 (94,8%)
MaJIbYMKOB U y Bcex 7 (100%) feBouyek GblI MOBBILIEH, U

06cyxaeHue

B HacTosillee BpeMs yAOOHOW [iJiS aHaIM3a
rokasaTeJiel KOCTHOM AEHCUTOMETPUU ABJIAETCA
KJIaCCI/I(l)I/IKaLU/IH OCTeOIlleHUuHn u OCTeOoIIopo3a,

paspaboTaHHas [leTepOyprcKkMMH Y4eHBIMH M KOTOpast
npuHATAa MeX/yHapOoJHbIM OOLIECTBOM KJHWHUYECKOH
nerHcutoMmerpun (International Society for Clinical
Densitometry — ISCD) [12]. [To maHHOU KyaccupUKaAUH
B OI[€HOYHYIO IIKaJNy JepUIUTa MUHEPAJTbHOH IJIOTHOCTH
KOCTHOM TKaHU M0 Z-KPUTEPUI0O BHECEHO YTOYHEHHEe
rpagauuii geduiura MIIK B mporieHTHOM COOTHOILIEHUH,
TO ecTb 10 10% pacueHrBaeTcs kKak HopMa, oT 11 10 17% -
octeoneHnus | crenenu (ymepeHHast), 18-25% - ocreoneHus
Il crenenu (BolpaxkeHHast), 26% u 6oJiee - octeoneHus 111

22

ToJIbKO ¥ 2 (5,2%) Ma/IbuMKOB OH COOTBETCTBOBAJ HOPMe.

cTteneHu (pe3ko BbIpakeHHast), 26-34% - ocTeomnopos |
creneHy, 35-49% - ocreonopos Il crenenu, 50% u 6oJee -
octeonopos Il crenenu.

[losydyeHHble HAMKU JaHHble — HU3KUH YpPOBEHb
Kanblusa y 56,4% ManpurkoB Uy 57,1% feBouyek Hapsay
C MOBBIIIEHHOM aKTHBHOCTBIO IeJOYHOH ¢ocdaTassl y
94,8% manpuukoB U 100% peBoyek CBUJETENBCTBYIOT O
HapylIeHUd HOPMaJIbHOTO PAa3BUTHS KOCTHOW TKaHH, a
BbISIBJIEHHBIH HaMU ¥ 61,5% MasbuMKOB HEIOCTAaTOYHOCTh
ny 57,1% neBodek geduuuT BUTaMUHA D moguepKUBAOT
aKTya/JIbHOCTb CYIeCTBYIOIeH Npo6sieMbl U TpeOyIoT
NpoBeJleHUs JaJlbHENIINX UCCIEeJOBAHU M.
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Io pe3y/bTaTaM NpoBeJIeHHbIX
JIeHCUTOMETPUYECKUX HCCJIeJOBAaHUM XOTHUM OTMETHTb,
YTO B paboTe Mbl MPHJEPKHUBAIUCh pPeKOMeHJalui
Mexx/1lyHapoiHOTO obIecTBa KJIMHUYEeCKOH
JeHcuTOMeTpuu [12], B KOTOpBIX yKa3aHoO, 4ToO
Heo6x0oAMMO y4yuTbhiBaTb ¢akT cHmkeHuss MIIK Tosabko
OpU HaJW4YUM H3MeHeHMH KaKk  MHUHUMYM B /BYX
HCCJIe/JOBAaHHbIX peruoHax cKeJseTa.

W3BeCTHO, YTO Ka/bLUi UTPaeT BAXKHYI DOJIb B
nporecce MUHepasu3anud U (GOPMHUPOBAHUS CKeJIETA.
ButamuH D perynupyeT 06MeH KaJblids, OKa3bIBaeT
BJIMSIHME Ha CTPYKTYPHO-QYHKIIMOHAJbHOE COCTOSIHHE

BbiBOAbI

Huskasa MuHepasibHas MJIOTHOCTb KOCTHOM TKaHH,
Ha/Jlyuve TUNoBUTaMUHO3a D y geTedl U NOAPOCTKOB
C HH3KO3HEpreTHYeCKUMH IlepesioMaMH, y4YUTbIBasi
BOXKHOCTb 3THUX IOKasaTeJled /s CpallleHWs IepesioMa,
TpebyIOT KOPPEKIMH BbIABJEHHBIX HAapyLIIeHWH: BbIGOpa

KOCTHON TKaHU U ABJSAETCS PEryJsTOPOM MUHepaJbHOI0
o6MeHa B opraHusMe [3].

JleueHre  HU3KO3HEpPreTHYeCKHX  IepesioMOB
JJIMHHBIX KOCTeN y leTel, BOSHUKIIUX Ha QOHE CHUKEHHOU
MIIK sBASIIOTCS OLHOM M3 aKTyasIbHBIX MPOGJIEM JETCKOU
TpaBMaToJIOTUU. [Ipu H3ydeHUH [eHCHUTOMeTPHUYeCKHUX
rnokasareJiei MIIK ¥  JgaHHBIX  OHOXHMHUYECKUX
HccaeJoOBaHUM MapKepoB Kasbluil-dochopHoro ob6MeHa,
mesoyHo ¢ocdarasel U craTyca BUTaMuHa D y GoJiee
MOJIOBUHBI JeTell C TIepejioMaMH [JUHHBIX KOCTeH
BbISIBJIEHbl U3MEHEeHUs 3TUX [ToKa3aTeseil.

aJIeKBaTHOM MeJUKaMEHTO3HOH Tepaluu, JUHAMUIEeCKOTr0
HabJrieHus 32 30 PEeKTUBHOCTbIO HA3HAYEHHOU Tepanuy,
ay JleTeil ¢ MoATBEPKAEHHBIM JMAarHO30M OCTEOIOPO3 —
HCC/IeIOBaHUSI MUHEPAIbHOM MJIOTHOCTH KOCTHOW TKaHU
B JIMHaMHUKe.
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Tyitinaeme
3epmmeydiy makcamel: 6a1anap MeH xcacecnipimoepde y3viH cyliekmepoiH CblHbIFbl JardaliblHOa cyliek miHiHIH MuHepandsl
MblFbI30bIFbIHBLIK 6acmanksl Kepcemkiwmepin aHblkmay scaHe D dapymeHiHiH deHeeliiH 6araaay.

ddicmepi. bi3 y3viH cyliekmepoiy cbiHbIFbl 6ap 6 xcaHe 18 dcac apanbiFbiHOGFbl Heaansl canbl 49 6aaanap meH sxcacecnipimoepoiy
(39 (84,8%) - ya 6ana scare 7 (15,2%) - Kbi3 6ana) deHCuMOMemMpPUSAbIK KHeaHEe 3epMXAHAbIK meKcepy KepcemkiwmepiH capanadvsix. Cyliek
MiHIHIH MUHepa/0bl MbIFbI30bIFbLIH €YPONAbIK KYKbIKMbIK 6a3a MaiMemmepi Kosdana omuipbin, cyliek DMS STRATOS dencumomempinde
(®Ppanyus) exi sHepzemuKablk peHmaeHoik abcopoyUOMempPuUs Hacay HoAblMeH 6aranaobix.

Hamupoicenepi. CoiHbirel 6ap 9 6asnada I deHeetidezi ocmeoneHus, 6ip Haykacma I deHeetideai ocmeonenus, aa 5 Haykacma I deHeetidezi
ocmeonopo3 6ap exeHdiei anbikmaadvl. An Kaaran 31 6asada cyliek miHiHIH MUHepandbl MuiFbl30bIFbl Kaabinmol scardaiida 6010l ¥a
6asaaapoviy 56,4%-bl MeH Kbi3 6a1aaapouiy 57,1%-biHda kaavyull deHeeliiHiH memeHdizi, y10apoviy 94,8%-vl MeH Kbi3 6aaaapduiy 100%-
blHOa ciamiaik gocpamasa GesceHOinieiHIH HOFaPLIAAYbL CYleK KYPblabiMbl OG)Y3bl1bICMapbiHblY 60ybIHAH KepiHic 6epedi. CoHoall-ak, ya
6aaanapoviy 61,5%-vl MeH Kbi3 6aaaaapoviy 57,1%-viHda D dapymeHiHiy scemkinikcizdiei aHblkmaovl.

KopsimbiHObl. Basaaap meHn xcacecnipimdepdezi y3viH cyliekmepdiy memeH 3Hep2emuKajablK CbIHbIKMApbIHOA CylieKk MmiHiHiY
MUHEpa/0bl MbIFbI30bIFbIHbIY MOMeH 604ybl MeH D dapymeHiniy dicemkinikcizdiei, cbiHbIKMbIH 6imicyinde ocbl kepcemkiwmepdiy
MAHbI30bIABIFBIH eckepe omblpbin, 3 Ke3eziHde aHbIKMAAFaH 6y3blLabicmapdbul kKeaecidezidell mysemydi masan emeodi: eMHiY HEFYpabIM
Jcymcax adicin manoay, maralibiH0aAFaH eMHiH acepaiicin mep3imdi 6aKbLiay, 0cmeonopossvl pacmaaraH Haykacmapoa cyliek miHiHiy
MUHepa/10bl MblFbI30bIFbIH Mep3iMOi mypde 6aKbLIay.

Tyliin ce3dep: 6asanap, cyliek MiHiHIH MUHepa/d0bl MbIFbLI30bIFLL, Y3biH CyliekmepdiH memeH IHep2emuKa/blK CblHbiKmapwl, D
dapyMeHiHiH dHcemkinikcizdiel, ocmeonopo3.

Results of a Study of Bone Mineral Density in Children and Adolescents with Low-energy Fractures
of Long Bones
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Abstract

The aim: to determine the initial indicators of bone mineral density in children and adolescents with fractures of long bones, to assess
the status of vitamin D.

Methods. We studied the data of densitometric and laboratory methods of studying 46 sick children (39 (84.8%) boys and 7 (15.2%) girls)
with long bone fractures at the age from 6 to 18 years. Bone mineral density was assessed by the method of dual-energy X-ray absorptiometry on
a bone densitometer using the Eurasian regulatory database.

Results. In 9 sick children with fractures, osteopenia of the I degree was revealed, in one patient - osteopenia of the II degree, in 5
patients - osteoporosis of the I degree, in the remaining 31 children the indicators of bone mineral density corresponded to normal values. Low
calcium levels in 56.4% of boys and 57.1% of girls, along with increased alkaline phosphatase activity in 94.8% of boys and 100% of girls, testified
to impaired bone formation. The results showed that 61.5% of boys were deficient and 57.1% of girls were deficient in vitamin D.

Conclusion. Low bone mineral density, the presence of hypovitaminosis D in children and adolescents with low-energy fractures,
given the importance of these indicators for fracture healing, require correction of the revealed violations: the choice of more gentle treatment
methods, the appointment of adequate drug therapy, dynamic monitoring of the effectiveness of the prescribed therapy, and in children with a
confirmed diagnosis of osteoporosis - studies of bone mineral density in dynamics.

Key words: bone mineral density, low-energy fractures of long bones, hypovitaminosis D, osteoporosis, fractures in children and
adolescents, Uzbekistan.
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Opuz2uHanbHAa cmames

HWMnperHanusa aHTUGMOTHKOM KOCTHOTO a/iorpadTa 3aroToB/JIeHHOTO 10
Mapo6yprckou cucreMe. OpuruHaJAbHbIN METOJ,

ApyTionsiH M.I'.}, Tyney6aes B.E.2

! MeHedacep kocmHozo 6anka MHozonpoguabHoll 60abHUYbI uMeHU npogdeccopa Makascarosa XK., Kapazanda, KazaxcmaH.
E-mail: ledi_mari88@list.ru
2 3asedytowjuii kaghedpoli xupypauveckux 6ose3Hetl, Meduyunckuil ynueepcumem Kapazanowl, Kapazanda, Kazaxcmat.
E-mail: Tuleubaev@qmu.kz

Pe3swome

Lleav uccsnedoeaHus: paspabomamb OpU2UHAABHLIU Memod uMnpezHayuu aHMUOGUOMUKOM KOCMHO20 —aJ/ao02pagma,
3azomossieHH020 no Map6ypackoli cucmeme KOCMHO20 6AHKA.

Memodul. Paboma 6bl1a pasdeseHa ycA08HO HA Mpu vacmu (8 pamkax skcnepumMeHma/abHozo uccaedogaHusi). llepsast yacmo
ucc1e008aHUs BKAIOHANA 8 cebs1 3a60p U 3a20M08KY KOCMHO020 aa10epagma, komopbwlii nposoduscs Ha 6aze MHozonpoduabHOU 601bHUYbI
umeHu npogeccopa XK. Makaxcarosa, 2de 6bLAU 3020MOB/1eHbI 20108KU 6e0peHHOU Kocmu, yda/eHHble 80 8peMs apmponaacmuku u
mepMu1ecku o6pabomanHble no Map6ypackoil cucmeme kocmHozo 6aHka. Bmopoii sman ucc1e008aHust 3aKA04AACS 8 8bI60PE ONMUMAILHO20
aHmMubakmepua/bHO20 npenapama 0151 UMnpezHayuu, nymem onpedeieHusl ux mepmocmaobuasHocmu. OnpedeseHue mepmocmabuabHOCMU
6b1/10 nposedeHo Ha kagedpe mukpobuosozuu MeduyuHckozo yHusepcumema Kapazanodwl. Tpemuil sman ucciedosaHus ekawo4an 6 cebs
npogedeHue sKkcnepuMeHmMaA/bHOU pabomsl no paspabomke mMemodda UMNpezHayuu U OYeHKy aHmubakmepuaabHol 3gpgexkmusHocmu,
UMNpezHUPOBAHHbIX KOCMHbIX A1/102paghmos.

Pe3yabmamul. Tepmuyecku o6pabomaHHbIll KOCMHbIU aa102pagm, nepdopupos8aHHblll OPUSUHAALHLIM MEMOJOM C NOMOUWbIO
paspabomaHHozo ycmpolicmea 045 nepdopayuu (Ha nocaedHull noayyeH nameHm), a 3amem 3aMOYEHHbIU 8 AHMUOGUOMUKE, NOKA3a1
nodassieHue 30Hbl pocma 6akmeputl 6os1ee yem 8 2,5 pasa (p=0,01) no cpagHeHuto ¢ dpy2umu epynnamu.

Bu16odbl. [Ipedaazaemulil kocmHblll annozpagm sieasiemcst 6uodezpadupyembiM U Nno c80UM GUIUYECKUM U MeXAHUYECKUM
ceotlicmeam npubausxceH K aymokocmu. OnmuMmaabHblM MemodoM umnpezHayuu sieasiemcsi nepgopayus KOCMHO20 asnozpagma,
pPazpabomaHHasi Opu2UHAAbHbIM MEMOoJoM C UCNOAb308AHUEM CNEYUAIbHO20 ycmpolicmea 0151 nepgopayuu.

Katueewle cnoea: kocmuwlll astompancnaanmam, Map6ypackas cucmema, KOCMHbIU 6AHK, GHMUGUOMUKU, OCmeoMueaum,
uMnpezHayus, 0cmeo-3amMewaruti Mamepuan.
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BBeaeHue

B HacTodulee BpeMd OTMedaeTCd OJUTEJIbHOE
44 MaJ'IOS(l)(l)eKTI/IBHOC JiedeHHe IOCTTPaBMaTHU4Y€CKOIro

OCTEOMHUEJINTA, 3a4aCTyl0 CBA3aHHOE C Pa3BUTHEM
OUOMJIEHOYHBIX  COOOLIECTB  MHKPOOPTaHHW3MOB U
HeJJ0CTaTOYHOMU KOHIIeHTpaIuen aHTUOHUOTHKA

HEMOCPeJCTBEHHO B ouare HHQEKILMH, YTO B CBOKO O4epe/ib
npejnoJsiaraeT JajdbHEHIIMNA TMOUCK 3GGEKTHUBHBIX U
6e30MacHbIX METO/OB /Il NMPOBeJEHHs] KaueCTBEHHOIO
JiedeHUs ocTeoMuesura [1,2].

[Ipo6GsieMa palMoHa/JbHOH AHTUOUOTHUKOTEpPAHH
HOCUT HE TOJIbKO MEeJULUHCKHUH, HO U 3KOHOMMUYECKHU
XapakKTep, YTO CBsS3aHO C GOJBUIMMU (PUHAHCOBBIMU
3aTpaTaMH Ha JieyeHHe TMAalMeHTOB C XPOHUYECKUM
octreomuenutoM [3]. B wMupe yaenserca 6osblnoe
BHUMaHHe JIeYeHUI0 OCTEOMHUEJINTA, TaK KaK OTMeYarTCs
BBICOKHE ITOKa3aTeJ M HEeYJOBJIETBOPUTEJ/IbHBIX UCXOA0B U
WHBaNUAM3auuu gocrurawuei 50-90% [4-6]. llociennue
JAecATnJIeTusd B KJIHWHHYECKHUX U MeIHKO-COLMAJIbHBIX
HCC/Ie/JOBaHUSIX Cepbe3HOe BHUMaHUe Y/eJseTcsl OleHKe
KayecTBa >KM3HM NanueHTOB. COrJacHO COBpPeMEHHOMY
noaxoay BceMupHo# opranusanuy 3paBooXpaHeHus], IpU
3a60JIeBaHUSIX C XPOHUYECKUM TeYeHHEM (KaKUM sSIBJISIETCS
OCTEOMHUEJINT), OlleHKA KayecTBa >KU3HU HMeeT GoJibliee
3Ha4YeHHe, 4YeM KJIMHUKO-QYHKI[MOHA/IbHblEe JaHHbIE [7].
Ocobyto conuaabHyl0, MeJUIMHCKYI0, SKOHOMHUYECKYI0 U
TMCHUXOJIOTUYECKY 3HAYUMOCTb OHa ano6peTaeT B CBA3HU
C TeM, YTO XPOHUUECKH I OCTEOMHUEJINT Yallle BCTpeyaeTcs y
TpyzAocnoco6Horo HacesneHus (21-50 siet), B 90% ciydaes
TpebyeT [JUTEJbHOrO JiIeYeHHs, HEpeJKO MPUBOJUT K
WHBanuAu3anuu y 45% 6osbHbIx [8-10].

Marepua/ibl 1 METObI

JlaHHOe  3KCIepHUMeHTaJbHOE  HCCIeJ0BaHHE
6blIO TpPOBeJeHO Ha 6Ga3e KadeApbl MUKPOOGHUOJIOTHH
MegauuuHcKoro yHuBepcuTeTa Kaparanjgbl COBMeCTHO
¢ MuoronpoousbHOU 6GOJBHULOH HMeHU mpodeccopa
MaxkakaHoBa X.JK. (Kaparaugpi), rae B 2015 rogy 6bL1
CO3JjaH NepBbId U eJUHCTBEHHBIH Ha CEroAHsLIHUNA AeHb
JIOKaJIbHBIH 6aHK KOCTHOM TKaHU B Pecny6inke KazaxcTaH.
JlaHHasi TeXHOJIOTMs OCHOBAaHA HA 3aroTOBKE KOCTHOTO
a/torpadTa (Ioy4eHHOTo B pe3y/IbTaTe apTPONJIACTHKU)
C IpUMeHeHHeM annapara JJisi TepMU4YeCKOH 06paboTKu
LOBATOR sd-2 («Map6yprckasi cucTeMa KOCTHOTO GaHKa»
(Tepmanwus).

Ha 6ase MHoronpoduabHOW OGOJIBHUII UMEHH
npodeccopa X.2K. Maka)kaHOBa, B yCJIOBUAX ONePALOHHOHN
MPOBOJMJICS 3a60p KOCTHOI'O TPAHCIJIAHTATa, a UMEHHO
rOJIOBKM GeApeHHOW KOCTH, y TalUeHTOB B XOJe
apTPOIJIACTUKU (3HAOMPOTE3UPOBaHUE Ta306eJpPEeHHOTO
cycrasa).

KpuTepusiMu BKJIIOYEHHsI TOJIOBOK GeJpeHHOH
KOCTH B UCCJIe[lOBaHUe:

-AVaMeTp roJIOBKU GeJ[peHHOHN KocTHu OT 40 MM J0
54 MM;

-OTCYTCTBHE B aHaMHe3e MalleHTa- JOHOPa TaKUX
3aboJsieBaHUH, Kak rernatut B nau C, BUY;

KpuTepusMH HCK/IIOYEHHUS] TOJIOBOK OeJpeHHOH
KOCTH U3 UCCJIeZJ0BAaHUS ObLIU:

-HaJIMyue KHUCTO3HBIX 06pa3oBaHUil B TOJIOBKE
6epeHHOH KOCTH;

-HaJIM4YKe BBIPAXKEHHOTO OCTEeO0Nnopo3a TO0JIOBKU
6e/JpeHHOH KOCTH;

-HaJIM4YHe acelITU4eCKOro HeKpo3a.

26

Jlns  mpoBeneHUss  3PpHEKTHUBHOrO
BKJIIOYAIOIero B cebsi, G6e3ycJ0BHO,
aHTUGAKTEPUATbHYI0  Tepamnuio,
3MUAEMUOJIOTUYECKYI0  CUTYalMI0, CJAOXKHUBIIYIOCS B
KOHKPETHOM Jie4eGHOM  yupexJeHuu. OJrnHaKoBble
OT/IeJIEHUS] Pa3HBIX CTAIMOHAPOB B OJHOM TOpoOJie, KaK

JIe4eHUH,
palluOHAJIbHYIO
HeO6XOﬂI/IMO 3HaTb

NMpaBWJIO, MOKa3blBAlOT pasjiMyve B pacnpeeseHuu
MHKPOGHBIX IITAMMOB.

YuuThbIiBasg, 4TO KOCTHBIN TPaHCIJIAHTAT,
MOJIyYeHHbIN B pe3y/abTaTte apTPOIJIACTUKH,

SABJIIETCS HauboJsiee GHUOJIOTUYECKU OJIM3KUM, a TaKxKe
BO3MOXXHOCTb MPOU3BO/CTBA JJAHHBIX GUO/ErpaiupyeMbIX
VMMIIQaHTATOB Ha TeppuTopuu KasaxcTana, npuMeHeHUe
3aroTOBJIEHHOTO ayutorpadra o Map6yprckoit
cucreme U I/IMHpEI‘HI/IpOBaHHOFO aHTHﬁHOTl/IKOM umeert
CylIeCTBEHHbIE IPEUMYIIeCTBA.

TakuM 006pa3oM, HeCMOTpsT Ha /IOCTaTO4YHOE
KOJINYeCTBO paboT Mo mpobJjeMe HCIOJb30BaHHUS
pas/InYHbIX BU/JOB JOCTAaBKHM aHTHUGUOTHKA B KOCTb NpHU
OCTEOMHEJIUTE B MHPOBOH HayKe, CJeAyeT IpPU3HATh
HEOJJHO3HAYHOCTb  NPUBOJMMBIX JAHHBIX  Pa3HbIMHU
y4eHbIMH, @ OTCYTCTBUE B 3THUX PabOTaxX HCCIeOBAaHUU
NpUMEHEHUs] 3aMOPOXXEHHOT0O W HMIPErHHPOBAHHOIO
AHTUOUOTUKOM aJuiorpadpTa ompejessieT aKTyaJbHOCTb
NAHHOM TEeMbI.

Henab HCC/IeJOBAHUA: paspaboTaTtb
OpWUTMHAJIbHBIA MeTOJ HMIperHalnud aHTHOGUOTHKOM
KOCTHOTO ayiorpadra, 3aroToBJeHHOro no Map6yprckoi
CUCTeMe KOCTHOTO GaHKa.

[locne Bcex 3TanoB OYMCTKH, FOJIOBKU 6eapeHH0171

KOCTH IOJBEprajuch TepMUYecKod o06paGoTKe Ha
anmnaparte LOBATOR sd-2.
B xoze wuccienoBaHUs GbLIM  HCIIOJIb30BAHBI

HECKOJIbKO Pa3J/InNYHbIX METO/[OB UMIIPETHALIMH, B KAYECTBE
BBO/JIMMOTIO BellleCTBa GblI B3ST PAaCTBOP GPUJIIMAHTOBOMN
3eJIeHM W MeTHJIEHOBOTO CHHero. KpuTepusmMu OlleHKH
3pPEeKTUBHOCTH MPONUTHIBAHUSA (ummpernanun)
KOCTHOT'0 aytorpadra SIBJISIJIOCH JIOCTaTO4YHOE
MPONUTBIBAHKE PACTBOPOM TOJILIY I'yGYaTON KOCTH, ITOCJIE
pacnuaMBaHus KOCTHOTO ayiorpadra.

Annorpadt Nel - B 06s1acTb KpyIJIOM CBA3KH U
IIeHKW TOJIOBKU O€eJpeHHOW KOCTH, BBeJleH pacTBOp
6puinanToBoi 3eseHu 0,005% B kostmdectBe 50 MuL. pu
MOMOIIH IIMPHUIA.

Annorpadpt N°2 nmojBepriid 3aMauuMBaHUIO B
pacTtBope 6puJIMaHToOBOM 3esieHU (100 M), B pasBe/leHUHU
¢ 0,9% pacTBopoM HaTpus xyopuja B Kosmdectse 400 ML
B TeyeHue 60 MUHYT.

B amnorpadpte N3 mpejBapuUTesbHO  ObLIO
npogesnaHo 10 kaHasoB, NpU NOMOIUMU cBepJsa 3,2 MJI,
JAvaMeTp KaHasa - 1,5 MM. [Tocsie yero KocTHbIN ayiorpadT
OBl 3aMOY€EH B pacTBOpe MeTuJeHoBoro cuHero 1% (50
M), B pa3BefieHuu ¢ 0,9% pacTBOpoM HaTpus XJI0pUJa B
kosnunyectBe 400 M. Bpems akcno3uuuu - 60 MUHYT.

AnnorpadTt N24 nogsepriu kunsdyenuto (1002C) B
pacTBope MeTHIeHOBOro cuHero 1% (50 M), B pa3BeieHUN
¢ 0,9% pacTBOpOM HaTpus xJopuAa B koandectse 400 M.
Bpems akcnosuuuu - 60 MUHYT (MoJesb TepMHYECKOH
06pa6boTku KocTHoro asiorpadra B anmapate LOBATOR
sd-2).
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B asmsnorpadt Ne5 mpegBapuTesbHO, NPH MOMOIIU
pa3paboTaHHOTO HaMH YCTPOUCTBA AJs mepdopaiuu,
paBHOMEePHO 6bLIO MpojeaaHo 12 KaHAJOB, IPU MOMOILIA
cBepJiajuaMeTrpoM 3,2 MM. [locsie yero KocTHbIN astorpadt
M0/IBEPI/IN KUNSTYEHHIO B PACTBOPE METHUJIEHOBOTO CHHETO
1% (50mu), B pasBesenuu c 0,9% pacTBOpoM HaTpus
xjopuza B konudectse 400 mi. Bpemsa akcrnosunuu - 60
MUHYT.

B amsnorpadTe N26 Takike, mpeABapUTENbHO, MPU
NOMOILM pa3paboOTaHHOTO yCTPOMCTBA JJis nepdopanuu,
paBHOMEPHO ObLIO MpoJenaHo 12 KaHAJ/OB, PU MOMOIILU
cBepJsiaguameTpoM 3,2 MM. [locie yero kocTHbIN asnorpadpt
ObIJ 3aMOYEH B pacTBOpe MeTuJeHoBoro cuHero 1% (50
MJ1), B pa3Befienuu ¢ 0,9% pacTBopoM HaTpus XJopuja B
kosnunyectBe 400 Mi1. Bpems akcno3unuu - 60 MUHYT.

Annorpadt Ne7 — KOHTpOJIbHASA rpyIna.

CraTuctuyeckas o6pa60TKa AAaHHBIX [IPOBOAUJIACH

Pe3ysibTaThl

B pe3ysibTaTe NpOBEeAEeHHBIX 3KCIIEPUMEHTaJbHbIX
paboT Mo BLIGOPY MeETOJa HMIpPErHALMH KOCTHOTO
ayutorpadTa, Mbl MOJYYUIH CIEAYIOIMe pPe3y/abTaThl: B
NepBOM cJy4ae, IJie B KOCTHBIM ayiorpadT Obl1 BBeJeH
pacTBOp GPUJIJIMAHTOBOM 3e/IeHH Yepe3 06J1acTh LIEHKH,
IpY PACHUIMBAaHUM KOCTHOTO TpPaHCIUIAaHTATa IMOIMO0JaM
OBLJIO OTMEYeHO He3HauyuTesbHOEe (A0 1 cM) JioKaJbHOE
NPONUTBhIBAHUE  KOCTHOro  ajuiorpagra  pacTBOPOM
OPUJIJIMAaHTOBOM 3€JIEHH.

C MOMOIIIbI0 TabJIMYHOI0 Mpoleccopa Microsoft Excel 2016
u nporpammHoM nakete STATISTICA 8.0 (StatSoft, USA).
Onucanue KakJoro KpUTepHsl NMPOBOAUIOCH C MOMOIbIO
MeTOoJZla OMHuCAaTeJbHOW CTAaTUCTUKU. [JJIT KaxKJ0ro
KOJINYECTBEHHOTO TT0Ka3aTeJis PacCUUThIBAJACh CPeHsAs
apudmetuveckass (M), meauana (Me), kBaptuau (Q25;
Q75).

CraTuctuyeckas 3HAYMMOCTb pasau4ui
aHTUOAKTEpUATbHON 3)QPEKTUBHOCTH HAa MUTATEJIbHBIX
cpejiax olleHHBaJIach 110 HellapaMeTPUYeCKOMY KpUTEPUI0
MHOXEeCTBEHHOro cpaBHeHUs Kpackesna - VYosiuca Ha
ypoBHe 3HayuMocTH p <0,05.

[TonyyeHo ofobpeHue JlokaJbHOH KOMHCCHUH MO
6uoaTuKe MeaMLMHCKOTO yHuUBepcuTeTa Kaparanasbl,
HoMep npoTokoJia Ne4, nata ogo6peHus 25.09.2017 r.

Annorpadpt Ne2 Oblia 3aModyeHa B pacTBOp
OpuJHaHTOBOM 3ejeHH Ha 60 MuUHYT. OueHka
HachII@eMOCTH KOCTH, TakXe, MPOBOAMUJIACHE MyTeM
pacnuIMBaHUsA TPaHCIJIaHTaTa onoJiaM. B faHHOM ciydae
Obl OKpallleH TOJIbKO ITOBEPXHOCTHBIM CJIOM KocTH -
KOPTHUKAJbHbBIH, 0 4eM CBU/IETEIbCTBOBAJIO OKpAlIMBaHUe
nocJie/lHero GPU/IJIMAHTOBOM 3eJieHbl0. BHyTpeHHsAA ke
4acTh, r'y6yaTasi — 0CTaJ0Ch HeU3MeHHOH (pucyHok 1).

PucyHok 1 - Annoepagm e paspese

B cuepyromem ciaydae, amtorpagt Ne3, mocie
pacnuJMBaHUs KOCTHOTO TPAHCIIJIAHTATA, ObLJIO OTMEYEHO
NPONUTBIBAHUE  PACTBOPOM  METUJIEHOBOI'O  CHHETO
ry64aToro BelecTBa, HO HEPaBHOMEPHO.

Annorpadt Ne4, pacnuyiuB KOCTHBIM asuiorpadpt

[0M0JIaM, Mbl OOHAPYKHJIM  MOJHOE  OTCYTCTBHE
IPONUTHIBAHHUSI KOCTHOTO ajiorpadra.
Annorpadt Ne5, npeJiBapyuTebHO OBLT

nep$opUpoBaH 10 OPUTHHAIBHON METOJUKE C IIOMOIbIO

ycTpoiictBa asaa mnepdopayuu. B pesysabraTe 6bLI0
nojayyeHo 12 xkaHasoB. [locse dYero roJioBka 6blia
MO/IBEPTHYyTa KHINSYEHHI0 B pacTBOpPe METHJIEHOBOTIO
cuHero B TeyeHuu 60 MuHYT. Ha paspese KOCTHOro
asutorpadTa 6blJ1 OTMeUYeHO 6oJiee Jiydllee NPONUTbIBAHHE
KOCTHOT'0 ajl1orpadTa, 0JHaKo OHO He 6bIJI0 PABHOMEPHBIM
(pucyHok 2).

PucyHok 2 - Annoepagm 8 paspese, nocae KunsiueHusi

27
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[Mocnenuuii, N°6 KOCTHBIN a/iorpadT, TakKe OblI
NOABEPrHYT mnepdopald OpPUTMHAJbHBIM METOJOM.
[Tocsie 4ero KOCTHBIN asyorpadT GbIJ 3aMOYEH B pacTBOpe
METUJIEHOBOI'O CHHEero (NnpeABapUTEJbHO TepPMHYECKU

obpa6oTaHHbIi). Bpems skcnosunuu 60 Munyt. I[locie
pacnu/IMBaHUs KOCTHOI'O TPAHCIIAHTATA, GbLJIO OTMEYEHO
paBHOMEpPHOe NpPONUTHIBAHHE KOCTHOTO asjorpadra Ha
BCeX CJI0SIX (PUCYHOK 3).

PucyHok 3 - Annoepagpm e paspese, nocse 3aMa4usaust

TakuM o6pa3oM, 3KCIepUMeHT IoKasaJ, YTO NpHU
nep$opUpPOBaHUU KOCTHOTO ajiorpadTa, NpoNUThIBaHUE
nocJieJHero MccjesyeMbIMU pacTBOpaMy B pasbl JIydlle,
YyeM IpH 1ieJIbHOM TpaHcIIaHTaTe. OZjHaKo, TOJTHOLleHHOe
M paBHOMepHOe NpPONUTbIBaHHEe HabJlofasach B CJAyvae,
rje OblJa HCNOJb30BaHAa OpUTrMHAJbHAs MeTOAMKA
nepdopanuy c TOMOLIbI YCTPOKUCTBA AJ1s mepdopanuu.

Cnepynomum 3TanoM ObLIO NPOBEJIEHO
HMMIpPErHMpoBaHUe KOCTHOTO a/uiorpadta aHTUGUOTHKOM.
B KayecTBe aHTH6GAKTEPHUAIBHOTO npenapara
Obl1  B3AT reHTaMuuuMH. C 1esbl0  omnpejeseHus
aHTUGAKTEepUaTbHON 3pdeKTUBHOCTH KOCTHOTO
a/uiorpadTa MMIPErHUPOBAHHOI'O0 AHTHUOUOTHKOM, GbLIN
B3SThl 3 UCCJIeAyeMbIX TPYIIIbl KOCTHBIX aliorpadTos (o
12 anorpadToB B KaxKJ0M), U KOHTPOJIbHAs Ipynna.

B paMKax HuccJeOoBaHUA ObLI NMpoOu3BeJeH IOCEB
3aroToBJIEHHBIX KOCTHBIX aJUlOl"paCl)TOB Ha MNMUTaTeJIbHbIe

cpeabl (B wamu IleTpu) 3-X OCHOBHBIX BO3GyAUTesEH
XPOHUYECKOT0 ocTeoMuesnnTa - Staphylococcus aureus,
Pseudomonas aerugenosa u Klebsiella pneumonia. Bpems
9KCIIO3MIWUH Yy BCEX 3aMOYE€HHBIX KOCTHBIX aJIJlOI‘pa(l)TOB
coctaBuao 60 MUH, a y aaiorpadToB CBapeHHBIX C
JlobGaBJieHHeM aHTU6HOTHKA — 94 MUH (CTaHAAPTHBIN [IUKII
06paboTKH).

s olleHKH aHTU6aKTepUaibHON 3P PEKTUBHOCTH
H0CJIe 3aceBaHUsl KOCTHOIO ayiorpadra Ha MUTaTesbHble
cpeZibl OCHOBHBIX BO30YAUTE/IEH OCTEOMUENNTA, Kax/Able
24 4Yaca NPOBOAWIMCH 3aMepbl 30HbI WHIMOHPOBAHUS.
B KauyecTBe KOHTPOJIbHOM TIpyNIbl GblI B3AT KOCTHBIH
asorpadT He  UMIIPETHUPOBAHHBIA  aHTUOUOTHKOM
(ammorpadt No7), wuccienoBaHHE KOTOPOro I0OKasaso
OTCYTCTBHE 30Hbl HHT'MOUPOBaAHUSL. 3aMepbl IPOBOAMUIINCH
Opv NOMOIIM LHUpKyJad. Ilocse 4ero 6bUIM BBIBEJEHbI
cpeAHue 3HayeHus (Tabauna 1).

Tabauya 1 - Pasmepul 30H UH2UOUPOBAHUS HA NUMAMENbHLIX cpedax

Cpepa Annorpadpr CpeaHee Me Q25 Q75
Lies1asl CBapeHHas 6,7 6,6 6,6 6,9
1esiasi 3aMOY€eHHas 9,0 8,9 8,9 9,2
Staphylococcus aureus
nepdopupoBaHHas CBapeHHast 14,4 14,8 13,4 15,1
nepdoprupoBaHHas 3aMOYeHHast 17,6 17,6 17,4 17,8
LieJiasi CBapeHHast 6,7 6,8 6,5 6,9
1esiasi 3aMoYeHHast 11,5 11,5 11,5 11,6
Pseudomonas aerugenosa
nepdoprupoBaHHas CBapeHHast 13,6 13,6 12,6 14,5
nepdoprUpoBaHHasi 3aMOYeHHas 18,2 18,3 17,8 18,4
LeJiasi CBapeHHast 6,7 6,7 6,6 6,9
. . LeJ1as 3aMoYeHHast 15,6 15,6 14,9 16,2
Klebsiella pneumonia
nepdoprupoBaHHasi CBapeHHasi 20,8 20,6 20,5 21,3
nepdoprUpoBaHHasi 3aMOYeHHast 24,9 24,8 24,6 25,3
CpaBHeHHe [J@aHHBIX O 30He MHTMOMPOBAaHUSA De3yJbTaTOB 3aMepa 30Hbl HHTHOUPOBAHUSA, MeEXAY
KOCTHBIX  a/JuyiorpadTOB HA IHUTATEJbHBIX cpefax co6oi (pucyHok 4). OTMeuasics 6GoJbIIOH pas3dpoc
(Staphylococcus  aureus, Pseudomonas aerugenosa, 3HayeHHH B IpyIIe LeJbHbIX KOCTHBIX a/orpadToB U

Klebsiella pneumonia) npoBoAW/IOCE HAa OCHOBAaHHUU

nep$opUpOBaAHHBIX.

PucyHok 4 - [lumamevHble cpedbl. 30Hbl UH2UOUPOBAHUSL
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U3 Tabaune! 1 cienyeT, YTO 30HAa UHTUOGUPOBAHUS
6b1s1a GOJIbIIIe ¥ KOCTHBIX a/lIorpadToB, IpeBapUTETBHO

06GcyxaeHmne

JKCrepUMeHT 0Ka3aJsl, 4To npu neppoprpoBaHUU
KOCTHOro asuiorpadTa, NPONUTHIBAHHWE MOCAELHEr0
UCCleyeMbIMU DPAacTBOpaMHU B pasbl JIydlle, YeM MOpHU
[eJbHOM  TpaHcmaaHTaTe. OJHAKO  IOJIHOLEHHOE,
paBHOMepHOe MPOMUThIBAaHWE Ha6J0Aasach B Ciydae,
rae 6blla MKCIOJIb30BAaHA OpHUTHMHAIbHAs MeETOJUKa
nepdopanuy ¢ HOMOLbI0 YCTPOUCTBA AJisl TepdopaLyu.

[lepbopupoBaHHBIN, TepMUYECKH 06paGOTaHHBIH,
a3aTeM 3aMOYEHHbIN B aHTUGHOTHKE KOCTHBIH ayiorpadt
[I0Ka3aJl MoJaBJieHre 30Hbl POCTa 6aKTepuil 6oJiee YeM B
2,5 pa3sa (p = 0,01) mo cpaBHEHHUIO C APYTUMHU IPYNINAMH.

CaMbIM  pacnpoCTpaHEHHbIM  IITAMMOM, Ha
ceroJHsALIHUM ieHb ocTaeTcs Staphylococcusaureus. Takxke
B MaToreHese XPOHUYECKOrO OCTEOMMEIMTa BO3pacTaeT
poJib  MHUKPOOHBIX  acCOLMALMK, rje mHpeob6JsajaeT
rpaMmoTpuLaresbHas ¢Jjopa. [Ipy 3ToM B NpOLEHTHOM
COOTHOIUIEHHWH  TNPOUCXOAUT IOCTENEeHHOe CMelleHHe
pocTa B CTOPOHY I'paMOTpPHLATEJNbHbIX OaKTepUH, TaKHUX
kak, Pseudomonas aerugenosa wu Enterobacteriaceae
[16,17]. He HCKJIIOYEHO, 4YTO 3TO CBSI3aHO C
yBeJMYEeHNEM KOJIMYecTBa OPTONEeAUYECKHUX ONepanui
C MCIOJIb30BaHMEM MMILJIAHTOB, a TAKXKe POCTOM 4YHCJIa
TPaBM C OTKPBITBIMU NepesioMaMu. MUKPOOHBIH Nen3ax
3a 1ocjeJjHee BpeMs IpeTeples HEKOTOPble U3MeHeHHUs.
[lo [JaHHBIM Ka3aXCTAaHCKUX Y4YeHbIX IPHU PpaHEBOM
OCTeOMHUeJINTe NpeBaJupyloT Kokku (54,1%), Ha BTOpoM
MecTe CTOAT HepepMeHTHUPYIOlHe 'PaMMOTPHULATe/IbHbIE
G6axTepuu (25,2%), Ha TpeTbeM — YCJIOBHO NMATOTE€HHbIE
3HTepOobaKTePUH, IPY 3TOM NpeobJaZiaza MOHOKY/IbTYpA.

Tak)ke OTMeYaeTcsl TeHZEHIHUs K YBeJUYEHHIO
4aCTOThI BbI/[€JIEHUSI METHUIUUTUHPE3UCTEHTHBIX
CcTapUJIOKOKKOB (MRSA). 0co6eHHOCTbI0 MRSA
SIBJISIETCS HE TOJIbKO HUX YCTOWYMBOCTb K [P-JIaAKTaMHbBIM
aHTUOWUOTHMKAM, HO M OYeHb BbICOKas dYacToTa
aCCOIMUPOBAHHOM PE3UCTEHTHOCTH K IIpernapaTaM Jpyrux
kJaccoB [18].

[Ipy BbIOOpe aHTHOGAKTEPHUATBHOU
B JIeYEHUM XPOHUYECKOIO0 OCTEOMHEJNTa, HYKHO
OpUJEPXKMUBATbCA  ABYX  OCHOBHBIX  IpaBWJ.  Bo-
NEePBBIX, NpUMeHeHHe Haubosee MOJIXO/ASIIIETO
aHTHUOAKTepHaJbHOrO MpenapaTa, B 3aBHUCUMOCTH OT
pe3yJbTaTOB 0GaKTEPHOJIOTUYECKOTO HCCJIeJJOBaHUS U
YYBCTBUTEJBHOCTH K HEMY BbIJIeJIEHHOTO BO30yJuTess,
C LeJbl0 MaKCHMajbHO 3(}eKTUBHOH 3pafAUKaLUU
MUKpPOOHOTO areHTa u3 ovara uHdekuuu [16]. [Ipu atom,
AHTUOUOTHUK J0JDKEH 00J1a/1aTh:

Tepanuu

-BbICOKOM aHTHGAKTepUaJbHONH aAKTUBHOCTBIO B
OTHOLIEHUU BO36YAUTEJIs, BbIZIEJIEHHOTO ¥ KOHKPETHOTO
nanyeHTa;

-6aKTepULUHBIM eHCTBUEM;

-A0JKEH CO3[aBaTb BbICOKHE KOHLEHTpalWHu B
KOCTHU U MATKUX TKaHAX;

-UMeTb BBICOKUU PO HUIb 6€30MaCHOCTH;

-06Js1a/1aTh
nepopaibHOW Tepanuu.

BO3MOXXHOCTBIO AJUTENbHOU

HauGosiee onTHMaJbHBIM BapHaHTOM CYHUTAETCS
BbIOOp IMpemapaTa H/WIM HUX KOMOWHALMH, KOTOPBIM
HepeKpbIBaeT BECh CIEKTP BO3MOXHBIX BO36yauTesel
[19].

neppOpPUPOBAHHBIX  OPUTHHAJBHBIM  METOZOM u
3aMOY€eHHbIX B aHTH6GAKTepHaJbHBIN Ipenapar.

BTopbiM MOMEHTOM paroHaJbHOH
aHTH6AKTepHUaIbHOU Tepanuu XPOHUYECKOT0
OCTEOMMENUTA  SIBJseTC  obGecreyeHUEe  BBICOKOH
KOHIIEHTpPallMM aHTUOGMOTHKAa B o4are HHQEKIUH,
BbIOOD ONTHUMa/JbHOIO MNyTH [JIOCTaBKH Ipenapara,
6J1aroiapsi KOTOPOMY, BO3MOXKHO CO3JJaHUE MpeJieJIbHOH

KOHIIEHTpaLUU ero B o4yare XxpoHu4eckod nuHdekuuu [19].

CTOUT OTMETHUTb, TOT GaKT, YTO NPOU3BOAUMbBIE
3a pyb6exxoM OuojerpajupyeMble HMIUIAHTATbl He
3apeructpupoBaHbl B locymapcTtBeHHoM  Peectpe
JIEKAPCTBEHHbIX ~ CPEJCTB, HU3JEJUH  MeJUIMHCKOIro
Ha3HayeHUs M MEAUIMHCKOH TeXHUKH Pecny6inku
KazaxcTraH, 4To CylLeCTBEHHO 3aTPY/AHSAET UCIO0Jb30BaHHe
BBIIIEONMCAHHBIX ~ OHOMAaTEpPUaJOB  HPU  JIeYEHUH
OCTEOMMENUTA Ha TEePPUTOPUM Haued crpaHel. He
pelleHHbIM OCTaeTCs BOIPOC: KaKoe IepBUYHOE ChIpbe
JIy4Ille WCIOJIb30BaTh AJIS NOJy4yeHUs GUOerpajupyMbIx

HUMILJIAaHTOB? Ol'II/IpaHCb Ha [OaHHbIE O6CTOHTE]’I]>CTB3,
B HaCTOHl.Lll/II‘/‘I MOMEHT Heé IpeKpalaeTrcd IMOUCK
BbICOKOTEXHOJIOTUYHBIX, OGUOJIOTUYECKH «CXOOHBIX»

K OpraHusMy 4YeJIOB€Ka, W I[pU 3TOM HeJLOpOrux
HWMIIJIAHTATOB, KOTOpble MOXHO INPHUMEHUTL B JIEYEHUH
OCTeoOMHUeJINTaA.

Bompoc  paspa6oTku  yay4lleHHOH — GpOpMBI
MaTepuasa s BO3MelLleHHs KOCTHbIX JedeKToB
HWHTEpecyeT BeCb «MUp MeJULUHbI». OJHOW M3 TaKUX
paspaboTok crasa Map6yprckas cucTeMa KOCTHOTO GaHKa
(Tepmanwus) [11,14,15]. B ocHoBe Map6yprckoit crceMbl
KOCTHOI'0 GaHKa JIeXUT 3aroTOBKa «KHUBOM» JJOHOPCKOH
KOCTH, @ MMEHHO T0JIOBKM OeJpeHHOH KOCTH, KOTOpas
yAQJseTCsl y NalMdeHTa BOBPeMs apTPOIIACTHYECKUX
onepanui (x npUMepy, 3H/IONPOTE3UPOBAHUE
Ta306epeHHOTO CyCTaBa).

JKCcnepruMeHTaIbHbIE u KJUHAYECKHE
HCC/IeIOBaHUs, ONHMCAaHHble B pPaboTax 3apyOeXXHbIX
aBTOPOB, OTHOCUTEJbHO 3aroTOBKH KOCTHOW TKaHHU
MOKa3bIBAIOT, 4TO  O0OpaboTaHHble  TeMIepaTypoi
~82°C asyyioreHHble GJIOKHM T'y6YaTOH KOCTH 06JafaloT
HaWJIy4lIUMUA  OHUOJIOTUYECKUMH  CBOMCTBaMH, IO
CpaBHEHHIO C JPYTrHMH TIpoleccaMu OOpabOTKHU [Jis
HafiexkHOW  ge3aktuBauud BUY u  pesuHdeknuu ot
6akTepuii 1 Bupycos [14,15,20].

Paspa6oTaHHbIN OPUTHHATbHBIN MEeTOZ,
nepdopand KOCTHOTO asiorpadTa, 3aroTOBJEHHOTO
nmo MapOyprckod cucteMe KOCTHOrO 6aHKa H  €ero
JajbHeHdIIass MMIperHanuuss aHTHOGHOTHUKOM, I03BOJIUT
aKTUBHO U 3PPEeKTHBHO NPHMEHATb €ro He TOJBKO B
JIeYEHHH XPOHUYECKOTO0 OCTEOMHEJIUTa, HO MU JAPYTUxX
OpTOINeJUYECKHUX ONepalusax 10 BO3MeEIleHHI0 KOCTHOTO
nedekTta. HemasoBakeH U TOT QaAKT, YTO JAHHBIA METOZ,
MMIIperHalyy SBJSETC M 3KOHOMHYECKH BBIFOJHBIM
JUIsl  CTallMOHApOB TpaBMaToJIorMdeckoro mpodus,
TaK KakK 3aTpaTbl Ha 3aroTOBKY KOCTHOro asuiorpadra
no MapOyprckod cucTeMe 3HAuUUTEJbHO HHXe 10
CpPaBHEHUIO C NMpHOOpeTeHHeM TOTOBBIX, KOMMepYeCKHX
0CTe03aMeHsIINX MaTepuanoB. Taxxke, 6OJBLIUM
NPEMMYLIEeCTBOM fBJISIETCS U TOT GaKT, 4TO [pejiaraeMbli
HaMM KOCTHBIH asyiorpadT siBjsieTcst 6HoerpajupyeMbIiM
U 10 CBOMM GU3WYECKHM MU MeXaHUYeCKUM CBOHCTBaM
NPUOJIMKEH K aQyTOKOCTH.

29
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Tyiingeme

3epmmeydiy makcamul. Map6ype sxcylieci 60libiHWa 0alibIHOAAFAH CylieK aa/102pagmviH AHMUOGUOMUKNEH UMNPe2HAYUs/1aydbly
mynHycka adiciH Kypacmolpy.

9dicmepi. )ymbic wapmmusl mypde yw KezeHee 66.iHOI (madcipubeaix 3epmmey ascbiHoa). 3epmmeydiH 6ipiHwi Ke3eHiHOe
npogpeccop XK. Maxascanos amuviHdarul kenbeliiHdi aypyXaHaHulH 6azacbiHoa cyliek aa102pagmouiH dfcuHakman, o0alibiHOay icyseze
acwipblidsl. bya keseHde apmponaacmuka ke3iHoe abIHFAH CaH cylie2iHiy 6acwl cyliek 6aHkiHiH Map6ype cytieci 60TbIHWA MEPMUSIAbIK
JcoameH eHdenoi. ExiHwi kezeHde mepMomypakmulablk kacuemin 6araaay adici apkblabl umnpezHayus yuwid muimoi anmubakmepuaandsl
npenapam mawndaadsl. Tepmomypakmulablk KacuemiH 6araanay Kaparanovl MeduyuHablk yHUBepcUumemiHiy Mukpobuo/oz2us
KagedpacwviHda dtcyseze acbipbladsl. 3epmmeyodiy ywiHwi keseHiHde umnpezHayust a0iCiH KypacmulpyFa 6arblmmanraH maxcipubenik jHcymoic
neH UMnpezHayusIaHFaH cyliek aa102pagmmapbiHbly AHMU6AKMepuaidvl acepainizin 6aranay xHcypeisinoi.

Hamuoiceci. Kypacmoipvlaran nepgopayusnayusbl Kypolarsl apKblabl mynHycka adicnen mecineeH (6ya adic 6olibiHwa nameHm
pacimdenzeH) xcaHe MePMUSIAbIK HOAMEH OHOeN2eH, COCbIH AaHMUOUOMUK CiHdipineeH cyliek anno0epagdmoeltbly 6aKkmepust 6cy 30HAAAPbIH
6acka monmapmeH caavicmuipranoa 2,5 eceze detiinei (p = 0,01) scuinikme kepcemmi.

KopbimbiHObL. YcbiHbLIFAH cyliek ana0zpadmul 6Uobidbipay Kacuemine ue, api 63iHIH (U3UKAAbIK HCIHE MEXAHUKA/IbIK CUNAMbIHA
Kapati aymocyliekke yKcac 604vih mabwsliadel. Ilepdopayusisayra apHaAFaH apHalibl KYpblaFbl ApKblLibl MYNHYCKA MHCOJAMEH Cyliek
asn0zpadmoiH mecy muimoi umnpezHayusiaay adici 6016in mabwL1adbl.

Tyiiin ce3dep: cyliek arrompaHchaaumamst, Map6ype scytieci, cyliek 6aHKi, aHmubuomukmep, o0cmeomueaum, umnpezHayus, cytiek
aAAMAcmbIpFulul Mamepuad.

Impregnation of a Bone Marrow Allograft with an Antibiotic Prepared According to the Marburg System, an
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Abstract

The aim: To develop an original method of antibiotic impregnation of bone allograft prepared according to the Marburg bone bank
system.

Methods. The work was divided into three parts (as part of an experimental study). The first part of the study included the collection
and preparation of bone allograft, which was carried out on the basis of the Hospital named after professor Makazhanov, where the femoral
heads were harvested, removed during arthroplasty and heat-treated according to the Marburg system of the bone bank. The second stage
of the study was to select the optimal antibacterial drug for impregnation, by determining their thermal stability. The determination of
thermal stability was carried out at the Department of Microbiology of the Karaganda Medical University. The third stage of the study included
conducting experimental work on the development of an impregnation method and evaluating the antibacterial effectiveness of impregnated
bone allografts.

Results. Heat-treated bone allograft, perforated by the original method using a developed perforation device (the latter received a
patent), and then soaked in an antibiotic, showed suppression of the bacterial growth zone by more than 2.5 times (p=0.01), in comparison
with other groups.

Conclusion. The proposed bone allograft is biodegradable and is close to autologous bone in its physical and mechanical properties.
The optimal method of impregnation is bone allograft perforation, developed by an original method using a special perforation device.

Keywords: bone allograft, Marburg system, bone bank, antibiotics, osteomyelitis, impregnation, osteo-replacement material.
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Abstract
The aim of the study. To conduct a comparative analysis of the indicators of industrial injuries in Karaganda region for 2015-2019.

Methods. The article analyzes the data on industrial injuries in Karaganda region for 2015-2019 years by the method of descriptive
statistics, as well as the material consequences of accidents.

Results. In Karaganda region, the number of victims in accidents related to labor activity per 100 thousand adult populations is 2.5
times, and the number of deaths is 2.2 times higher than the national indicator.

Over the 5-year period, there has been a slight decrease in the number of work-related fatalities from 9.9% in 2015 to 9% for 2019. At
the same time, there was a 1.2-fold increase in material costs.

Conclusions. In Karaganda region for 2015-2019, the number of people injured at work decreased. Nevertheless, the level of industrial
injuries remains quite high, indicating the need to improve the procedure of certification of production facilities on working conditions, as well
as the regulatory framework on compliance with working conditions in the mining industry.
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Introduction

Injuries continue to be one of the serious social
problems and occupy a significant place among the causes
of health decline. It should be noted that the issues of
occupational injuries, its analysis and the cost of funds for
social protection and insurance of workers have always
been acute for the government of any state [1].

Annually in the world about 125 million cases of
injuries at work are registered, 220.000 of which are fatal
[2,4]. Today, deaths due to work-related injuries rank third
after cardiovascular disease and cancer. In addition, about
160 million cases of occupational diseases are recorded
annually [3].

Occupational traumatism has traditionally been

Materials and methods

The article analyzes the following data on
occupational traumatism in Karaganda region for 2015-
2019 years: the number of victims in accidents related
to labor activity, including fatal accidents; the number of
deaths in accidents related to labor activity by descriptive
statistics, as well as material consequences of accidents.

The main sources of information for this study were
the materials of the Ministry of Health of the Republic of
Kazakhstan and the Bureau of National Statistics of the

Results

Over the 5-year period we studied, there was a slight
decrease in work-related fatalities from 9.9% in 2015 to 9%

singled out as one of the most severe types of injuries,
most often, consisting of multiple, combined or combined
injuries, requiring the participation of specialists of various
specialties in their treatment [2-4].

The leading branches in the economy of the Republic
of Kazakhstan in terms of traumatism are the mining and
coal industry, which are characterized by harmful and
severe working conditions [5,6]. In the Karaganda region
the indicators of industrial injuries tend to grow, which
served as the main purpose of this study.

The aim of the study: To conduct a comparative
analysis of the indicators of industrial injuries in Karaganda
region for 2015-2019.

Agency for Strategic Planning and Reforms of the Republic
of Kazakhstan [7].

The work also used data from the annual statistical
collection of the National Scientific Center of Traumatology
and Orthopaedics named after Academician N.D. Batpenov
"The main indicators of traumatological and orthopaedic
care to the population of Republic of Kazakhstan for 2015
-2019" [8-12].

for 2019. However, there was a 1.2-fold increase in material
costs (Table 1).

Table 1. The dynamics of indicators of industrial injuries in the Republic of Kazakhstan

Indicator/year 2015 2016 2017 2018 2019
Number qfvictims ofaccidgnts related to labor activities, 2307 2034 2045 2160 2111
including fatal accidents, people (abs.)
Number of fatalities in accidents related to labor activities 229 225 211 215 190
(abs.)
Material consequences of accidents, thousand KZT 1457 943.8 1278543.8 1503 460.7 1532 656.2 17302024

We studied the dynamics of occupational injury
rates according to the data of the National Statistics Bureau

of the Agency for Strategic Planning and Reforms of the
Republic of Kazakhstan (Table 2).

Table 2. The dynamics of occupational injury rates for 2015-2019

2015 2016 2017 2018 2019
] = ] = =
(=} =} (=} =} =}
B B B oo B
Q Q Q 5] 9]
o~ ~ =4 ~ ~
. N o] [~ ] 1~ o] [~ o] ] o]
Indicators I~ g I~ k= I~ = I~ = I~ =
@ @ @ [ [
) o0 ) o0 oo
£ o £ £ £
T T T T T
4 N 4 N N4
The number of 1n]ur.ed people. in accidents related to work activi- 2307 593 2034 395 | 2045 444 2160 @ 430 2111 433
ties, including fatal outcome
The number of deaths in work- related accidents 229 33 225 32 211 34 215 37 190 33
Number of casualties by work-related accidents, including fatal out- 19.0 581 16,6 388 16,6 439 174 427 16,9 433
comes, per 100 thousand adult population ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
The number of deaths caused by work- rel%\ted accidents, per 100 19 32 18 31 17 3,4 17 3,7 15 33
thousand adult population
The number of casualties. work- related ac.cidents, including fatal 3,07 2,34 2,65 2,46 2,56
outcomes, in Karaganda Region / RK
The number of deaths caused by Work— related accidents, in Kara- 172 171 1,96 212 217
ganda Region / RK

Analysis of occupational injuries in Republic of
Kazakhstan for 2019 showed that the predominance
of injuries among the male population (66%), in terms

of localization, injuries to the upper (30%) and lower
extremities (31%), head (16%) prevail at work (Figure 1).
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Figure 1 - Structure of occupational injuries by localization in the Republic of Kazakhstan for 2019

In Karaganda region, the number of victims in
accidents related to labor activities per 100 thousand adult
populations is 2.5 times: republican indicator - 16.9°/,,..
while for Karaganda region - 43.3°/ . and the number

33
2019 1.5
16.9

of deaths is 2.2 times higher than the national indicator:
republican indicator - 1.5°/ . while for Karaganda region
-3.3% 1000 (Figure 2).
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Figure 2. The dynamics of occupational injuries in 2015-2019 (per 100 thousand population)

With a general decrease in deaths from occupational
injuries in the republic, the indicator for Karaganda region
is 16% of the republican level. By the way, in 2019, the

overall injury rate in Karaganda region was 4 793.7°/ ..

Discussion

In spite of the fact that the indices of occupational
traumatism in the territory of the Republic of Kazakhstan
are decreasing, the general level of occupational traumatism
and occupational morbidity in the country remains high; it
requires special attention and implementation of measures
based on the results of evaluation of working conditions. In
the republic today, about 1.7 million people work in adverse
and hazardous conditions [6,15].

In the Karaganda region for a five-year period, the
number of victims of industrial accidents decreased by
27%. However, the level of industrial injuries remains quite
high and amounts to 21% of the national level.

According to the data of different authors [12-16]
such organizational and technical reasons lie at the basis
of accidents, occurred at Karaganda region production
facilities:

-Unsatisfactory organization of work production,

We also found that the Karaganda region has the
highest rate of primary disability from occupational injuries
among adults, 1.6 per 10 thousand populations, exceeds the
republican level by 3.2 times.

expressed in the failure of responsible (officials) to
implement organizational and technical measures aimed at
production safety and labor protection;

-Failure by employers to comply with legal
requirements regarding training and briefing of employees;

-Failure to observe the technological, production
and labor discipline both by the organizers and by the direct
executors of the work;

- Failure by managers and employees to comply with
the requirements of regulatory legal acts and standards on
occupational health and safety, technical standards on the
safe operation of installations, production equipment and
mechanisms, etc.;

-Lack of control and supervision over the safe
operation of works;

-Use of technically faulty, worn out and obsolete
production facilities, etc.
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In order to reduce occupational sickness rate
and occupational traumatism in the mining industry it
is necessary to improve the system of evaluation and
accounting of hazardous and harmful factors of the working
environment. At present, the procedure for evaluating
working conditions is the closest, butitis not always possible
to adequately identify and evaluate the factors that affect the
personnel [14,16].

At present, the process of assessing working
conditions in Republic of Kazakhstan is incomplete, since
there is no assessment of the risk factor for occupational
diseases and injury hazards. One of the main reasons for the
current situation is the decline in the living standards of the

Conclusions

The dynamics of the indices of occupational
traumatism testifies to its rather high level and the present
tendency of growth. Among the adverse social consequences
of injuries, the indicators of the permanent loss of the ability
to work (disability) are rather high.

vast majority of the population that has arisen as a result
of socio-economic transformations in the country, as well
as the result of the weakened attention of state structures
to the problems of preventing various kinds of accidents, by
creating safe working and living conditions, implementing
programs of healthy lifestyles [17].

In order to minimize these factors, it is necessary to
develop a methodology that will not only make it possible
to evaluate the effectiveness of measures for periodically
certifying the working conditions at manufacturing facilities,
but will also contain a recommended list of basic measures
to bring working conditions in the mining industry of
Kazakhstan into line with the regulatory requirements.

occupational injuries by improving the system of evaluation
and registration of hazardous and harmful factors of the
production environment, with attestation of production
facilities according to working conditions, as well as by
improving the regulatory and legal framework of compliance

It is possible to solve this important and multifaceted = With working conditions in the mining industry.

medical and social problem of reducing the level of

References

1. James S.L., Castle C.D., Dingels Z.V, Fox J.T et al. Estimating global injuries morbidity and mortality: methods and
data used in the Global Burden of Disease 2017 study. Injury Prevention, 2020; 26(Supp 1): i125-i153. https://doi.org/10.1002/
ajim.23083.

2. Sorensen G., Nagler E.M., Pawar P, Gupta P.C,, et al. Lost in translation: The challenge of adapting integrated approaches
for worker health and safety for low - and middle-income countries. Plos One, 2017; 12(8): e0182607. https://doi.org/10.1371/
journal.pone.0182607.

3. James S.L., Castle C.D., Dingels Z.V,, Fox ].T, Global injury morbidity and mortality from 1990 to 2017: results from the
Global Burden of Disease Study 2017. Injury Prevention, 2020; 26(Supp 1): i96-i114.

4. Matkovcikova N. Financial cost of occupational accident in the EU countries / The 10th International Scientific
Conference on Financial Management of Firms and Financial Institutions (Ostrava, Czech Republic, Sep. 07-08, 2015). Ostrava.
2015; 772-776.

5. Kan6acunosa H.M. CocmosiHue npousgodcmeeHH020 mpasmamusma Ha npednpusimusix TOO «Kopnopayus
Kazaxmbwic» // Tuzuena mpyda u meduyuHckas skoaozus. - 2017. - Ne 2 (55). - C. 38-46.

Zhanbasinova N.M. Sostoianie proizvodstvennogo travmatizma na predpriiatiiakh TOO «Korporatsiia Kazakhmys» (The
state of industrial injuries at the enterprises of Kazakhmys Corporation LLP) [in Russian]. Gigiena truda i meditsinskaia ekologiia,
2017; 2 (55): 38-46.

6. Konvliosa A.B. bezonacHocmb, mpasmamusm U NpogeccuoHa/bHbule 3a601e8aAHUS 8 20PHOMEMAanyp2uveckoll
ompacau Pecnybauku Kazaxcmat // [opHblll uHopmayuoHHo-aHarumuveckuli 6ron1emetb. - 2016. -Ne S39. - C. 20-23.

Kopylova A.V. Bezopasnost', travmatizm i professional’'nye zabolevaniia v gornometallurgicheskoi otrasli Respubliki
Kazakhstan (Safety, injury and occupational diseases in the mining and metallurgical industry of the Republic of Kazakhstan) [in
Russian]. Gornyi informatsionno-analiticheskii biulleten’, 2016; $39: 20-23.

7. Cmamucmuka 30pasooxpaHeHus.. bropo HayuoHanbHOU cmamucmuku AzeHmcmea no cmpame2u4eckomy
niaxuposaHuto u pegpopmam Pecny6auku KazaxcmaH. Be6-catim. [lama o6paweHusi: 23.02.2021 200. Pescum docmyna: https://
stat.gov.kz/official/industry/63/statistic/8.

Statistika zdravookhraneniia. Biuro natsional'noi statistiki Agentstva po strategicheskomu planirovaniiu i reformam
Respubliki Kazakhstan (Health statistics. Bureau of National Statistics of the Agency for Strategic Planning and Reforms of
the Republic of Kazakhstan). Veb-sait. Data obrashcheniia: 23.02.2021 god. Rezhim dostupa: https://stat.gov.kz/official/
industry/63/statistic/8.

8. OcHoBHble noKkasameau mpasmamo.1020-opmonedudeckoli nomowju HacesneHuto Pecnybauku Kazaxcmaw 6 2015 200y:
co6opHuk/cocm.: 'H. Bepmazambemosa, ['K. [picakcvlbekosa — Acmana: JJAME, - 2016. - 78 c.

Osnovnye pokazateli travmatologo-ortopedicheskoi pomoshchi naseleniiu Respubliki Kazakhstan v 2015 godu (The main
indicators of traumatological and orthopedic care to the population of the Republic of Kazakhstan in 2015) [in Russian]: shornik/
sost.: G.N. Bermagambetova, G.K. Dzhaksybekova — Astana: DAME, 2016: 78.

9. OcHosHble nokazameau mpasmamos1020-opmonedu4eckoli nomowu HaceaeHuro Pecnybauku Kasaxcmat e 2016 20dy:
co6opHuk/cocm.: 'H. Bepmazambemosa, ['K. [pcakcvlbekosa — Acmana: JAME. - 2017. - 78 c.

Osnovnye pokazateli travmatologo-ortopedicheskoi pomoshchi naseleniiu Respubliki Kazakhstan v 2016 godu (The main
indicators of traumatological and orthopedic care to the population of the Republic of Kazakhstan in 2016) [in Russian]: shornik/
sost.: G.N. Bermagambetova, G.K. Dzhaksybekova - Astana: DAME. - 2017: 78 p.

10. OcHosHble nokazameau Mpasmamosi020-opmoneduyeckoll nomowu HacesneHuto Pecnybauku Kazaxcmaw e 2017
200y: c6opHuk/cocm.: I'H. Bepmazambemosa, I'K. [pcakcwvibekosa — Acmana: JAME. - 2018. - 82 c.

Osnovnye pokazateli travmatologo-ortopedicheskoi pomoshchi naseleniiu Respubliki Kazakhstan v 2017 godu (The main
indicators of traumatological and orthopedic care to the population of the Republic of Kazakhstan in 2017) [in Russian]: shornik/



Traumatology and Orthopaedics of Kazakhstan, Volume 1. Number 56 (2021)

sost.: G.N. Bermagambetova, G.K. Dzhaksybekova - Astana: DAME. - 2018: 82 p.

11. OcHogHble nokazameau mpasmamos1020-opmoneduydeckoli nomowu HacesneHuto Pecnybauku Kazaxcmahn e 2018
200y: c6opHuk/cocm.: I'H. Bepmazambemosa, ['K. [ycakcvibekosa - Acmana: JAME. - 2019. - 74 c.

Osnovnye pokazateli travmatologo-ortopedicheskoi pomoshchi naseleniiu Respubliki Kazakhstan v 2018 godu (The
main indicators of traumatological and orthopedic care to the population of the Republic of Kazakhstan in 2018) [in Russian]:
sbornik/sost.: G.N. Bermagambetova, G.K. Dzhaksybekova - Astana: DAME. - 2018: 74 p.

12. OcHogHble nokazameau mpasmamos1020-opmoneduyeckoli nomowu HacesneHuto Pecnybauku Kazaxcmawn e 2019
200dy: c6opHuk/cocm.: I'H. Bepmazambemosa I'K. []xcakcvibekosa, E.C. Hckakos — Hyp-CyamaH: JAME. - 2020. - 85 c.

Osnovnye pokazateli travmatologo-ortopedicheskoi pomoshchi naseleniiu Respubliki Kazakhstan v 2019 godu (The
main indicators of traumatological and orthopedic care to the population of the Republic of Kazakhstan in 2019) [in Russian]:
sbornik/sost.: G.N. Bermagambetova G.K. Dzhaksybekova, E.S. Iskakov - Nur-Sultan: DAME. - 2020: 85 p.

13. Byxmusipoe H.B.,, Yebomapés A.L, I[Ipoxopos B.A. IIpobsaembl 03doposseHus ycaosutl mpyda, npoduaakmuku
npogeccuoHanbHblx 3a604e8aHull pabomHukos npednpusmuill 20pHO-Memanaypaudeckoeo komnaekca // TopHas
npombluiieHHocmo. - 2015. - Ne 6 (124). - C. 14-20.

Bukhtiiarov 1.V, Chebotarev A.G., Prokhorov V.A. Problemy ozdorovleniia uslovii truda, profilaktiki professional'nykh
zabolevanii rabotnikov predpriiatii gorno-metallurgicheskogo kompleksa (Problems of improving working conditions,
prevention of occupational diseases in workers of mining and metallurgical enterprises) [in Russian]. Gornaia promyshlennost'.
2015; 6 (124): 14-20.

14. 3amueynos E.A., Podun B.E., Hcakoe B.A. [JuHamuka coomeemcmaus pe3ys1bmamos oyeHkKu ycao8utl mpyda Ha
pabo4ux mecmax ux pakmuueckomy cocmosinuio // Mssecmus 8y308. [opHuwlii scypHa. - 2014. - Ne 7. - C. 33.

Zamigulov E.A., Rodin V.E., Isakov V.A. Dinamika sootvetstviia rezul tatov otsenki uslovii truda na rabochikh mestakh ikh
fakticheskomu sostoianiiu (Dynamics of compliance of the results of assessment of working conditions at workplaces with their
actual state) [in Russian]. Izvestiia vuzov. Gornyi zhurnal. 2014; 7: 33.

15. Hocamosa E.A., Cemetikun A.F0. BausHue ycaoguill mpyda pabomHukos 20pHol ompacau Ha ¢opmuposaHue
npouszeodcmeeHHo20 mpasmamusma u npogzaboaesaruti // Hssecmus Tysbckozo 2ocydapcmeeHHO20 yHUepcumema.
Hayku o 3emane. - 2018. - Nel. - C. 102-112.

Nosatova E.A., Semeikin A.lu. Vliianie uslovii truda rabotnikov gornoi otrasli na formirovanie proizvodstvennogo
travmatizma i profzabolevanii (Influence of working conditions of workers in the mining industry on the formation of industrial
injuries and occupational diseases) [in Russian]. Izvestiia Tul'skogo gosudarstvennogo universiteta. Nauki o zemle, 2018; 1:
102-112.

16. MaaawkuHa B.A., Konwviiosa A. 0630p onbvima nposedenusi nepuodudeckoll oyeHKU ycaosull mpyda Ha
2opHodobblearoujux npednpusmusix Pecny6auku Kazaxcmaw // TopHblll uHgopmayuoHHo-aHarumuyeckull 6111emeHs. -
2019. - Ne5. - C. 209-2016. https://doi.org/10.25018/0236-1493-2019-05-0-209-216.

Malashkina V.A., Kopylova A. Obzor opyta provedeniia periodicheskoi otsenki uslovii truda na gornodobyvaiushchikh
predpriiatiiakh Respubliki Kazakhstan (Review of experience in conducting periodic assessment of working conditions at
mining enterprises of the Republic of Kazakhstan) [in Russian]. Gornyi informatsionno-analiticheskii biulleten’, 2019; 5: 209-
2016. https://doi.org/10.25018/0236-1493-2019-05-0-209-216.

3amueynos E.A. [logbluieHue sghghekmusHocmu ynpasneHust ycao8usIMU mpyoa Ha 20pHbIx npednpusmusix // OxpaHa u
aKoHoMuka mpyaa. - 2015. - Ne2(19). - C. 23.

Zamigulov E.A. Povyshenie effektivnosti upravleniia usloviiami truda na gornykh predpriiatiiakh (Improving the
efficiency of managing working conditions at mining enterprises) [in Russian]. Okhrana i ekonomika truda. 2015; 2(19): 23.

KaparaH/ bl 06/1bICBIHaFbl OHIPiCTiK )kapaKaTTaHy KepCeTKillTepiHiH JUHAMUKAChI

’akcrni6ekoBa I'K. !, Bepmaram6eTtoBa I.H. %, Tesney6aesB B.E. 3

! lunnomuau ketiinei 6i1im 6eaimiHiH doyenmi, Akademuk H.JK. BamneHog amuiHOarbl ¥/immblK FblAbIMU MPABMAMO.102Usl HCIHE
opmonedus opmanwirsl, Hyp-Cyvaman, Kazakcman. E-mail: g.jaxybekova@mail.ru

2 Akademuk H.)K. BamneHog amuviHOarbl ¥/immbiK FolAbIMU MPABMAMO102Usl HCIHE 0PMONedusi OpMaAbIFbIHbIH AFA FbLAbIMU
Kbi3memxkepi, Hyp-CyamaH, KazakcmaH. E-mail: bgazima@mail.ru
3 Xupypausinwlk aypyaap kagedpacwitbly meyzepyulici, Kaparandsl meduyuHanelk ynusepcumemi. Kaparanowl, Kazakcmat.
E-mail: Tuleubaev@qmu.kz

Tyninaeme
3epmmeydiy Mmakcamvl. Kaparanodvl 064bicbiHOaFbl 6HOIpicmiK — dcapakammauy — KepcemkiwmepiHi{ — OUHAMUKACHLIH
CaMbICMbIPMAbL Mypoe capanay.

ddicmepi. Maxasnada cunammamaasl cmamucmuka adici apkwvlabl Kaparandvl o06sbicbiHOaFbl eHOipicmik scapakammay
kepcemkiwmepi 6otibiHwa 2015-2019 xcvndapdarbl manimemmep MaadaHsin, H#a3amatbiM OKUFAAAPObIH CAA0APbIHAH MYbIHOGFAH
MamepuandsiK WulFbIHOAP capaaaHobl.

Hamuoiceci. Kaparanoul 06.1bicbiHOa eHbek kKblaMemiMeH 6ali1aHblcmbl jcazamatibim oKuraaapoal 3apoan wezywinepdiy canst 100
MblH MYPFLIHFA ecenmezeHoe pecnyb.AuKablk kepcemkiuimepoeH 2,5 ece, a1 64iM-cimiM caHbl 2,2 ece HOFapbL.

OHdipicmezi eaiM-KHCIMIMHIH dHcuiniei 5 Hcbl10blk Mep3im iwiHde 6ipwama memeHdezeHi aHblkmaadsl: 2015 xeblabl 6ya Kepcemkiul
9,9% 60sca, an 2019 xcwiavl 9,9%-0bl KyparaH. Anatlida mamepuandblk WsiFblH 1,2 eceze 6CKeH.
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KopbimubiHdel. 2015-2019 sxceindap apacsiHdoa Kaparandel obabicbiHda eHdipicme 3apdan wezywinepdiy caHbl asaliraH. Aaatioa
eHdipicmik sxcapakammaHy deneelii ani de xorapbl. bya 63 keseziHde eHIipic opblHOApbIH eHbek xcardalibl 60libiHWa ammecmayusnay
DACIMIH dHcaHe may-KeH eHepKacibiHde eHbeKk wapmmapblH cakmay 60lblHWa HOpMamuemi-KyKslkmblK 6a3aHbl xcemindipy Kaxcem ekeHiH
6in0dipedi.
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ﬂl/lHaMHKa nokasareJien NpOU3BOACTBEHHOI0O TpaBMaTHU3Ma B Kaparaﬂam{cxoifl o6J1acTH

JixakcoibekoBa LK. !, Bepmaram6eToBa I'.H. ?, Tysiey6aeB B.E. 3

! floyenm omdesa nocnegy306ckozo o6pazosarust HayuoHaabHo20 HAYy4HO20 YeHmpa mpagmamo.i02uu u opmoneduu UMeHu
Akademuka H./]. bamnenosa, Hyp-Cyaman, Kasaxcmat. E-mail: g.jaxybekova@mail.ru

2 Cmapwutl Hay4Hblil compydHuk HayuoHaibHO20 HAy¥HO20 YeHmpa mpasmamoio2uu u opmoneduu umeru Akademuxa H. /.
BamneHosa, Hyp-CyamaH, Kasaxcman. E-mail: bgazima@mail.ru

3 3agedyrowutl kagedpoli xupypauueckux 6os1e3uell, Meduyurckuii ynusepcumem Kapazanovt. Kapazanda, Kazaxcman.
E-mail: Tuleubaev@qmu.kz

Pesiome

Leaw uccnedosanus. [Iposecmu cpagHumebHbIU AHAAU3 nokazamesell npousgodcmeeHHo20 mpasmamusma 8 Kapazandumckoil
obsaacmu 3a 2015-2019 20061

Memodul. B cmamve npoaHaausuposanbl 0aHHble N0 Npou3sodcmeeHHoMy mpagmamusmy 68 Kapazandurckoti o6aacmu 3a 2015-
2019 200bl MemodoM onucamenbHOU CMAMUCMUuKU, @ Makyice MamepudabHble N0cAe0cmaust HeCHacMHbIX Cy4aes.

Pe3yrbmamul. B KapazaHduHckoll o6aacmu 4uca0 nocmpadaswiuXx Npu HecuacmHbuIX C/Ay4aslX, C8s3aHHbIX C mpydoeoll
desimesbHocmbio Ha 100 mbuicsiv 83p0oc/1020 HaceneHus 8 2,5 pasa, a yucao ymepwux 8 2,2 pasa 8vlule pechybAuKaHCKo20 noKkazameJsl.

3a 5-nemHuli nepuod ommeyaemcss HEKOMopoe CHUMCeHUE YUCAA no2ubwux Ha npouzeodcmee ¢ 9,9% 6 2015 20dy do 9% 3a 2019
200. IIpu amom 8 1,2 pasa 803pocau MamepuaibHble 3ampambl.

Buieodul. B KapazaHduHckoll o6aacmu 3a 2015-2019 200b1 yucao nocmpadaswux Ha npou3godcmee CHU3u/och. Tem He MeHee,
YPpo8eHb Npou3so0Cme8eHH020 MpasMamu3ma ocmaemcst 00CMamo4Ho 8bICOKUM, YUMo yKasbléaem Ha HeobX00UMOoCmb yco8ePUEHCMB08AHUS
npoyedypel ammecmayuu Npou3sodCmMeeHHbIX 065eKmo8 No yc/A08UsM mpyoda, a makice HOPMAMUBHO-Npagosoll 6asbl 0 cobrdeHuU
ycao8utl mpyda 8 2opHodobblgaroujeli npoMbIULIeHHOCMU.

Kniouesvwle cnoea: npouzsodcmeenHblli mpasmamusm, cmepmuocms, KapazanouHckas o6aacme, Kazaxcman.
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Pe3some

AnmeposamepanbHas c8513Ka KOJEHHO20 CYycmasa - 8axcHulll cmabuau3amop Ko/eHHO20 cycmasa N0 OMHOWEHU K 8HympeHHell
pomayuu 2o/eHu. YaempacoHozpaguyeckoe ucciedo8aHue aHmMepo.amepanbHoll C8s13KU KOJIEHHO20 Cycmaeda si8/asemcs Nnpocmuim
u docmynHbviM Memodom ee uccsedos8aHus, N03goJasiem oyeHUumb 6GedpeHHyr U 60/bWebepyosyro Nopyuu, umeem nepcnekmussbl no
€08epUEHCMBOBAHUI0 U NO YAyHUWEHUI0 NOHUMAaHUs ee hyHkyuu. [lokazaHuem K ee nposedeHuto s184semcsi nodo3peHue uau hoodmeepicdeHHoe
nospescdeHue nepedHell KpecmoobpasHoU C8s13KU.
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BBeaenue

AHTepoJsiaTepasbHas CBA3Ka KOJIEHHOTO CyCTaBa
(AJIC) - BaxXHBIM CTAOGWIM3ATOpP KOJIEHHOTO CycTaBa IO
OTHOIIEHHIO K BHYTPEHHEH pOTalUM TOJIeHH, KOTOpas
nosiyyusa cBoe HasBaHhe B 2007 roamy O6usarozaps
pa6ore Vieira E.L. u zap. (2007) [1], HO Obl1a omucaHa
BrepBble enle Segond [2]. Bosiee yeM no10BHHY pa3pbIBOB
nepejHeld  KpecTOOOGpa3HOMW CBSABKM  CONPOBOXKJAIOT
nospexxenuss AJIC [3], npu 3TOM OHU UMEIOT CBSI3b C

NOBpEeX/IeHHeM JlaTepaJbHOr0 MeHHcKa. /Jlaxe camMo
CyllecTBOBaHHWe aHTepoJaTepaJbHOW cBsA3ku  (AJIC)
COBpEMeHHBIe B3rJiddAbl Ha

aHTepoJIaTepaJIbHOMN CBS3KH

B3r/1si/ibl y4eHbIX O CTPOEHHH aHTepoJIaTepaJbHON
CBAA3KM  pacxopsaTcs.  Hekoropble — ucciefoBaTesd
BbIJIEJISIOT OPIUH CBA3KH KaK TPU NyyKa: peMopasbHyIo,
TUOUaA/NIbHY0, MeHUCKaibHyo [5], u© B 2014 rogy - 3
nopuuu no MPT [6], ecTb ucciefoBaHue (TeX ke MePBbIX
aBTOPOB) O TOM YTO CBSI3Ka MMEET /iBa OT/eJbHbIX My4YKa
MOBEPXHOCTHON U ry6okuil [7], Kosy ].D. u xgp. (2015)
JIEMOHCTPUPYIOT ~ HECKOJIbKO  BHJIOB  IPUKpENJIEeHHUs
K JlaTepa/lbHOMY MEHHUCKY, HO, 3a HCKJIIYEeHUEM
MeHuckodpemopaspbHoro [8], a Claes S. u coaBTOpbI
(2013) He MeHee y6eAuTeJbHO U HAIVISJHO pa3jd4yalOT
MEHUCKOEMOPAJbHYI0 U MEHUCKOTHOHATbHYO NOPILUU
[1].

['pynne ydeneix Bo miaBe ¢ Fardin PB.A. (2017)
BO BpeMs IpenapupoBaHUs Ha TPYNHbIX KOJIEHHBIX
CycTaBax He YJaJoCchb BbIJIEJUTh aHTepoJsaTepaJbHON
CBAI3KM KaK OT/EJIbHYIO0 CTPYKTYPY HU B OHOM cJiy4dae [4],
B TO BpeMs Kak Jpyrue ucciaegoBatenu B 100% ciydaeB
o6HapyxuBatoT AJIC wau npubamxkatorca k 100% [9-
12]. Tlouemy >Xe HpH AHATOMHYECKOM HCCJIEJOBAHUU
HET TBEP/I0H YBEPEHHOCTH B CTPOEHUH U JaKe HaJTUYUHU
aHTepoJIaTepaJbHOM CBA3KM M B 4YeM JKe KpOeTcs
npo6sema?

[IpuunH MOXeT ObITh HecKoJibKO. O/ZlHA W3 HHX
- cmnoco6 coxpaHenus Ttpyna. Tak, Fardin PB.A. u pgp.
(2017) nmnokasanu T1JIOXHE Pe3yJAbTAaTbl BBISBJIEHHUS
aHTepoJIaTepa/IbHOM  CBSI3KM NpPH  NIpenapyupoBaHUH
Ha KOJIEHHBIX CyCcTaBaX BbIMOYEHHBIX B 4% pacTBope
¢dopmasninHa, B To BpeMs Kak Vincent J.P. u nip. (2013), Helito
C.P. u gp. (2012) u Kennedy M.I. u gp. (2015) npoBoauin

AHATOMHIO n

CTaBUTCS I10J, COMHEHHE eJUHUYHBbIMHU aHATOMHYECKUMHU
HccIeIoBaHUAMM [4]. B inTepaType HeT COIIacOBaHHOCTH
OTHOCUTEJIbHO aHAaTOMMM aHTepOoJaTepaJbHON CBA3KH
(AJIC), mpeacTaB/ieHHEe O KOTOPOW MEHSAJIOCh CO BpeMeHeM
Y NIPOJI0JKAET MEHATDLCS aXKe CEeroJHs.

Lleab HCC/IeJ0BaAHUS: OlLleHKa poJin
yﬂpra3ByKOBOI>’I COHOI‘pad)I/IPl B BHU3yaJIN3alluUr
aHTepoJlaTepaJbHOM  CBS3KH  KOJIEHHOIO  CyCTaBa,

BbISIBJIEHUHU €€ NMOBPEeXJAeHUN W YIydlleHUU MOHHWMaHUs
ee QYHKIIMOHA/IbHOW aHAaTOMHUU.

$yHKIIMOHA/ILHYIO  AHATOMUIO

CBOM MCCJIE[JOBAaHUS Ha CBEXe3aMOPOXKEHHBIX Tpynax
M 1OKa3alu Jydllhe pe3y/abTaThbl. /lpyrue NPUYHUHBI
- 3TO Crnoco6 NpenapupoBaHUs TKaHeW W B3MISAAbl Ha
TO, YTO MMEHHO CYUTAThb CBSI3KOH BooGIe. [loaToMy B
uccaesoBanuu 2019 Ha 120 cBexux Tpynax KopeileB
AJIC o6Hapyxuiu TonbKo y 42,5% nauueHTtos (y 50% Ha
MpaBbIX KOJIEHHBIX CycTaBax U B 34,5% Ha s1eBbIx) [13].

Beayrca cmopel o ToM, AJIC 3TO yTOJLleHHE
kancysbl [10,13], waum sakcTpakamncynaspHas cTpyktypa [14].
Claes S. u gp. (2013) Boigensitor AJIC ¢ OfHOH CTOPOHBI
KaK OT/eJIbHYI0 CTPYKTYpPY, HO He JJAal0T OKOHYaTeJbHOIo
OTBETA O TOM, SABJSAETCA JIM OHA 4YacTbl0 KalCyJbl,
BCIIOMHUHAsA JIMLIb 06 OYeHb TECHOH CBA3M C nocaeHeH [2].
B nosb3y Toro, yto AJIC Bce »Ke AB/ISIETCA He YTOJLeHUEM
KallCy/Ibl CyCTaBa, a OTAEJbHOW CTPYKTYpOH, O KpahHel
Mepe Ha OlpeJieJIeHHOM ee NPOTSKEeHUH, MOXKeT FOBOPUTh
TO, YTO GOJIBLIMHCTBOM HCCJIe/l0BaTeJel pacrnoJioKeHHe
AJIC (mpokcuMasbHOE IpUKpeNseHHe) OTHOCUTEJbHO
JlaTepaJbHOW  KOJIJIATEPAJbHOM  CBAABKM — CYMTAETCHA
MOBEPXHOCTHBIM [7,11].

Jusg Toro, 4YTOGBI OLEHWBAaTh AaHATOMHUYECKYIO
ctpyktypy no MPT wiaum Y3U wn306pakeHUSMH HYKHO
MIOHUMAThb ee HOPMaJIbHYI0 aHaToMuI0. HeonpeseneHHOCTD
paxe aHatromuu AJIC He MO3BOJIIET OJHO3HAYHO YETKO
NpeJCTaBJSATh BCE ACHEKThI ee QYHKIIUU 1 BLI3BIBAET MHOTO
BOINIPOCOB OTHOCUTEJIBHO ee BUu3yaau3sauuu Ha Y3U nu MPT.
Y4yacTHUKM KOHceHcyca 110 AJIC cpaBHUJ/IM CUTYAIUIO C HEH €
NoJJ06HOH CUTyanel c MeJuaJbHOU aTesodeMopasbHON
CBSI3KOM, KOTZla He BCe aHATOMHUYECKHE HCCJIeJOBaHUS
o6GHapyXrBasH ee Boobie [15].

CoBpeMeHHbIe BO3MOKHOCTH BU3ya/IM3aLMI1 AaHTEPO/IaTEPA/IbHOM CBA3KHU

OKoHYaTe/JbHOW TOYKOW B NOHMMaHUHU aHATOMHUU
AJIC He MoxeT ObITh Jaxke KoHceHcyc mo AJIC [15],
Be/lb BONPOCHl aHAaTOMHUHU JO/DKHBI pellaTbCsl He MyTeM
KOHCEHCyca, a MMyTeM aHaTOMMYeCKHUX ucciaefoBaHui. Ho
JlaXke aHaTOMHYeCKHe UCCIeloBaHUsl MOTYT OKa3bIBaThCs
He TaKMMHU YK U 6Ge3ane /IALIMOHHBIMY, KaKk Mbl BUAUM. Ha
COBpeMEeHHBIX, BbICOKOKauecTBeHHbIXx MPT ToMorpadax
yeTKo Bu3yanusupoBaTtb AJIC ypmaerca Jajseko He BO
BCeX (C/yyadaX, a BU3yaJlU3UpOBaTb OJHOBPEMEHHO
Bce nopuuu AJIC Ha BceM MNpoTsXKeHUU elle pexe. He
BCerja MOXHO YTBepXJAaTb, YTO Ha H300paKeHUsX,
npeJCcTaBJeHHbIX B psjie ny6arkauuil MPT n3o6paxkeHa
nMeHHo AJIC, a He MJIMOTUOUANBHBIN TPAKT WUJIM Kallcy/ia
CycTaBa, B pe3yJbTaTe Yero 4YacTo BO3HMUKAIOT BOMPOCHI.
YnpTpacoHorpadus, KOTopasi K TOMY e MOXeT 103BOJIUTh
npoBecTu ucciefoBaHue AJIC mpu JBU>KeHUH, OLleHUTb
CTeleHb HATSXKEeHUS U JlaXke IOMOYb B yTOUHEHUH ee POJIH,
a Takxe JiaTh JOMOJIHUTE/NbHbIE JaHHblEe O ee aHATOMHUU

U GYHKUMM BBIJIAAUT TEePCIeKTUBHBIM  MeTOA0M
WCC/leloBaHUs, OCOGEHHO Y4YWTbIBasl IOBEPXHOCTHOE
pacnonoxenue AJIC.

Takum o6pasoMm, yJIbTpacoHorpaduyeckoe
nucciaejoBaHve Jaxe HopMasbHOH AJIC MoxeT BHeCTH
CBOM BKJIQJi B NMOHMMaHUe aHaToMuU U ¢yHkuuu AJIC.
Beab MOJABMXKHOCTb TKaHEH OTHOCUTEJIbHO Jpyr-Apyra
y KHBOro 4YesjiOBeKa HAaMHOrO Jydlle 4eM y Tpymna, a
0CcO6EHHO BblJiepXKaHHOro B ¢opMauHe. [IpmKU3HeHHAs
NOJBMKHOCTb TKaHEH OTHOCHUTEJIbHO Jpyr-Apyra MOXeT
ObITb GOJIblIE Jla’Ke YeM y CBEXKe3aMOPOKEHHBIX TpyHax
M3-3a Pa3BUTHA Y NIOC/IEJHUX TPYIHOr0 OKoYeHeHus [16],
M3MeHeHUH CoZiepXKaHus U KadyecTBa KoJuiareHa [17,18] u
JIPYTHUX BelLlecTB. JTO JIMIIb NPEANOJI0KEHNE, TOCKOIbKY
HaM, K COXXaJIeHHI0, He YyAaJocb HaWTH HCCJIe[JOBaHUSA
N0 aHaJu3y BJIMAHUA UM3MEHEHUH, TNPOUCXOAAIMX
nocjae CMepPTH, Ha MOOGUJBHOCTb, 3JIACTUYHOCTb U
Jipyrve TapaMeTphbl KalCyJbHO-CBA30YHOrO amnmapara
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yeJioBeKa MWJHM XOTS O6bl TeIJIOKPOBHBIX »KUBOTHBIX.
Tak ke JiesaloTCsl ONpesiesleHHble INpeJNoIoKeHUsT 06
aHaToMMM Ha ocHoBaHuM MPT wuccinegoBanuit [19],
Koraa oneHuBaeTcsd cBsa3b AJIC ¢ Kamcysodl cycraBa
B HOpMe U Mpu MNoBpexzaeHusaAx (paspbiBel AJIC mo

AaHHbIM MPT yacTo conpoBOXAalTCs MOBPEXJeHUEM U
aHTepoJlaTepaJbHOM Kalcynbl cycTaBa). [loaToMy HHorga
JIONIOJIHUTE/IbHble MeTO/ibl BU3yaJn3alMi MOTYT NOMOYb
(WM MoCTaBUThH JONOJHUTENbHbIE BONPOCHl U BHI3OBBI)
Jlaxke aHaTOMUY€ECKUM HCCleJ0BaHUSM.

TexHuKa yabTpacoHorpadudeckoi BU3yajau3alui aHTepoJIaTepaIbHON CBA3KHA

TexHuKa HaX0XK/|eHHUs aHTepoJIaTepaJbHOM
CBSI3KM COCTOMT B BbIIBJIeHMM Oyropka Gerdy, 3aTem
B BHU3ya/M3alUHd MJHMOTHOHUAJIBHOTO TpaKTa, KOTOPBIN
HauyMHaeTcs OT Hero. /laT4MK pacroJiaraeTcs napaJsiejbHo
WJIMOTHUOHATBHOMY  TPaKTy M CMellaeTcd  K3aiH,
rae Haxogutca AJIC. Eciu  cpasy BH3yaJH3UpOBATb
ee He YyAaeTcs, TO BHU3yaJU3UPyeTCs JaTepasbHas
KoJIaTepaJibHas cBA3Ka, a AJIC uleM Knepeju OT Hee,
HO K33aJM OT MJMOTHOGHAJIBHOrO TPAKTA, XOTHA YAaCTUYHO
AJIC MoxeT W HpUKpBIBaTbCA mocjaeAHUM. Eciu B
MIOJIHOCTBI0 PAa30THYTOM MOJIOXKEHUHU cpa3y Hautu AJIC
He yJaeTcs, TO KOJeHHbIH CyCTaB CrubaeTcs U MOUCKH

IpoAo0IKAKTCA npu pa3JIM9HBbIX  yIUIaX crubaHus
U poTaluu. [laT‘ll/lK YCTaHABJIMBAKOT TIapaJjieJIbHO
HalnpaBJIEHUIO aHTeponaTepaanoﬁ cBsA3KU. OG6BIYHO

npeJJjaraeTtcss ycTaHaBauBaTb ero nof ymioMm 20°C
OTKPBITBIM JUCTAJIbHO IO OTHOLIEHHI0 K ¢(UOYNSApHON
KOJIJIaTepaJIbHOM CBA3KeE, XOTS YYUTbIBasA aHATOMUYECKHE
Bapuanuu Mecta Havyasa AJIC aTo He MOXeT OBITb
aKCUOMOH. BosblIMHCTBO HccefoBaTeNeld CXOLATCA B
TOM, 4TO Jierdye Bu3yanusupoBaTb AJIC mpu COrHyToMm
KOJIeHHOM cycTaBe. Tak, OfiHM HCC/e/oBaTeJu MPOBOAAT
yabTpacoHorpaduyeckue uccaesoBanns AJIC B Ho10KeHUH
crubaHus KoJIeHHOTo cycTaBa nog yriom 90°C [20], npyrue
—-nogyriom 30°C [21], uin 30-60°C [22]. BuomexaHu4yeckoe
3KCIIepUMeHTa/llbHOe HuccaefoBaHue Parsons EM. wu

ap. (2015) mnokasano, uyro AJIC sABiseTC OCHOBHBIM
CTabMJ/IM3aTOPOM 110 OTHOIIEHHUIO K BHYTPEHHEH poTaluu
roJIEHU IPU yIJIax Cru6aHus B KoJieHHOM cycTaBe 60°C-75°C
[23], aBnseTca ocHOBaHMEM [JA NPEJIOJOXKEHHUS, YTO
AJIC MOXeT BU3ya/JIM3UPOBATHCS, JIyyllle BCETO, IPH TAKUX
yriax crubaHuss M BHYTpeHHed poTauuu rojeHu. Ilpu
3THUX e yrjax CrubaHus CTabUIM3MpYylollee BJIMSAHHE
[1X3 Ha BHYTPEHHIO pOTALMI0 TOJEHH Hao60pOT
e yMeHbwascd. [lo3ToMy Mbl MOXEM IIpeAnoJaraTb
HauGoJsbilee HaTskeHHe AJIC mpu 3THX yrjax crubaHus,
a cJ1e/l0BaTeJIbHO M JIydllyl0 ee BHU3yaausauuio. Jlydilee
HaTshkeHHe AJIC MOXeT NPOUCXOJUTD B ITOJIOKEHUH, KOTZa
OHa GoJibllle MepeKpbIBaeTCHd APYTUMH aHATOMHYECKHMU
crpykrypamu. Tak, Capo J. u gp. (2017) cyuTarot, 4TO
WJIMOTHUOWAIBHBIA TPaKT B JUCTaJbHBIX oTAesnax AJIC
nepeKpbIBaeT MOC/IeJHIOI0 U He 103BOJIET OTINYUTD €€ OT
BOJIOKOH WJIMOTHOa/NIbHOTO TpakTa [22]. Takum o6pasoMm,
BOIPOC ONTHMAJILHOTO IOJIOKEHHS KOJIEHHOTO CycTaBa
Juid nydiied Busyannsanuu AJIC ocTaeTcst OTKPBITBIM.

Arteria inferior lateralis genus fABiseTcsa BaXKHbIM
opueHTUpOM aaa Busyaausaunuu AJIC. Bwmecrte c
0/IHOMMEHHBIMH BeHaMH G0JIbIIMHCTBOM HCC/eloBaTe el
OHU onuchkIBaOTCA TIyoke AJIC - Mexay Hel U MEHHCKOM
[1, 6, 24, 25].

Pe3y.)IbTaTbI N JOCTHXKEHHUA y.flepaCOHOI‘pa(l)HH aHTeponaTepam,Hoifl CBA3KH

BOJIBIIMHCTBOM  HCCJIeZloBaTe el NPUHUMAETCS
HopMasibHbIH BUJ AJIC Kak GUOPUISIPHON aHU30TPOMHOM
CTPYKTYpbl, 3XOT€HHOCTb KOTOPOH YCHUJIMBAeTCs IpHU
TpaBMUpOBaHuHU [26]. Bnipouem Cavaignac E. u fp. (2016)
[27] u Argento G. u ap. (2018) [21] onucskiBaoT AJIC kak
TUIIeP3XOTeHHY0 CTPYKTypy, a Faruch Bilfeld M. u gp.
(2018) [28] oTMeuaroT Ha pUcyHKe HopMasbHyt0 AJIC Kak
TUII03X0TE€HHYIO.

[TockosbKy 6GoJiee TOYHBIMHM U TNONYJSPHBIMU
MeToJaMM B  Haule BpeMma gBadwTca MPT  u
KT, yJIbTpacoHorpaduIecKux Hccelo0BaHU I
aHTepoJlaTepaJbHOM CBSISKM 0OKa3aJloCb COBCEM He
MHoro. Faruch Bilfeld u gp. [28] o6Hapyxuau AJIC
BO BCeX 00cjaefj0BaHHbIX KOJIEHHbIX CyCTaBaX, 4YTO
npeBblllaeT Jaxe HEKOTOpble aHAaTOMHYeCKHe U
MPT wuccinenoBaHusl. MeHUCKaJbHble IyYKW BOJIOKOH
vccie0BaTesIsIM YBUJETb BO BpeMs y/abTpacoHorpadpuu
He yjajoch, 060JblIe6EPIIOBYI0 TOPLUI0 MPOABJIAIN
Takke B 100%, a mpukpensieHHble K 6eJJpeHHOH KOCTHU
JIMIIb HEe3HAYUTeJbHO pexe - B 96%. [Ipu sTom, Ha MPT
3TU XKe MCCAef0BaTeNMd CMOIIM Bu3yanausupoBaTb AJIC
B 96% MaLMeHTOB, U B TaKOM e NpPOLeHTe CIy4aeB ee

G0JIbIIEOEPIOBYI0 YacTh (He CyLIeCTBEHHO MEHbIIE, HO
MeHbllIe), HO IPUKpeNJieHUs K 6eZjpeHHONM kocTu Ha MPT
BU3YaJIU3UPOBaIOCh TOJIbKO B 40%, 3aTo B 93% ynanoch
paccMOTpeTb MeHHMCKa/lbHYI0 4acTb. [losioKeHHe mpu
KOTOpPOM MpoBoJua0Ch ucciaenoBanue: MPT - mpu 10%
crubaHus B HEUTpaZIbHOU poTalKy, a yJAbTpacoHorpadus -
IIPY COTHYTOM KOJIEHHOM CYCTaBe BO BHYTPEHHEH POTALUU
rojeHu. Takylo pasHHULY B pe3y/bTaTaxX HCCJIeL0BaTeNH
CBSI3bIBAIOT UMEHHO C T0JIOXKEHHEM KOHEYHOCTH.

TakuM o6pasoM, npepcraBiasercs, 4Tto MPT
M03BOJISIET Yallle W Jiydllle BU3yaJU3UPOBATh U OLlEHUTb
MeHHUCKa/bHY0 4acTb AJIC, a Y3U - TubuanbHyo u
demopaibHyI0 (MEHUCKATbHYIO IOYTHU HE BUAUM).

YnbrpacoHorpadpuueckue — ucciaepoBaHus  AJIC
BaXXHbl He TOJBKO C TOYKM 3DEHUS MePCIeKTHBBI
JIMarHOCTHKH ee MOBPEXJeHUH, HO U y2Ke JOI0JTHUJIU Halll 1
npeJiCTaBJeHus 0 ee CTPYKType U GyHKIUU. TeM He MeHee
yJbTpacoHorpaduyeckue XapaKTepUCTHKH HOpPMabHOU
AJIC Bce eme TpeGyHOT YTOYHEHMS, AJIS TOrO 4YTOOBI
UMETb TOYKY OTCYeTa IIPH JJUAarHOCTHKE ee MOBPeXAeHUH,
0COGEHHO B OT/Ja/IEHHOM IlepHo/ie 0Csle TPAaBMBI.

[lepcneKTUBBI yIbTPAacCOHOTpadUIECKHX MCC/IeAOBAaHNA AaHTEPOJIaTEPAIbHOM CBSI3KH

[lepcneKTUBHBIM UM aKTya/JIbHbIM  SIBJIAETCA
pemenue Bonpoca «PanuonanbHo sim cpaBHUBaTb AJIC
Ha TIOBPEX/IeHHOM KOJIeHHOM CyCTaBe M 3/J0pOBOM
KOHTpJIaTepaJbHOM U 0’KUJATh, YTO OHU B HOPMe J0JIKHBI
BBIVIAZIETb OJHAKOBO MPH Y/IbTPacoHOTrpaduu, eciu gaxe
B aHAaTOMMWYECKUX IpenapaTax 4acToTa BbisiBieHus AJIC B
NpaBOM U JIEBOM KOJIEHHOM CycTaBax OoTin4aeTcs?» [13].

40

[Tosie3HBIM 6bLIO GBI MPOBECTH Y/IbTPAacoHOTpadUyecKHre
WCCJIeJJOBAaHUSA C JJaTYUKOM BBICOKOTO pa3pelleHHs] OJHO
Wiu JByxcaoiHoW anatomuu AJIC, wuccaefoBaHUSL O
CBfI3U ee C CyCTaBHOM KaICyJIOH, OLleHUBasi BO3MOXKHOCTb
He3aBHUCHUMBIX JBWXKeHUH Karcysabl U AJIC uand JTUCTKOB
AJIC OTHOCHMTENbHO JApyr-fipyra TpH [JBHXKEHUAX B
KOJIEHHOM CyCTaBe, BeJlb HU OJUH JpPYyrod MeToJ He
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IIO3BOJIAET OLEHHUBATh MATKHME TKaHHU Ha X)KHWBOM 4YeJIOBEKE
B AHWHaAMHKe. Takxe MEepCreKTUBHBIM fABJIAETCA OLIEHKa
ponu coxpaHeHHOU AJIC (cTemeHb ee HaTSHXKeHUS INpHU
pa3sIMYHbIX, B TOM 4YUCJIE KOMGI/IHI/IpOBaHHbIX, JABHXXEHHUAX
U JIBIDKEHUAX B Harpyske y MalMeHTOB C IOBpeX/JeHUueM

BbiBOAbI

YneTpaconorpaduyeckoe ucceloBaHue
aHTepoJIaTepaIbHOM CBA3KU KOJIEHHOTO CYyCTaBa SABJIAETCA
NPOCTBIM M JOCTYNHBIM MeTOAOM ee HCC/le[0BaHMus,

nepefHeld KpecTooGpa3HOW cBsA3kod u weson AJIC).
Takue wuccieoBaHUS MOTYT MPOJUTh CBET HA pPOJib
HenoBpexJeHHo AJIC B obecrneyeHUH CTAOGUIBHOCTU
rocJie pa3pbIBOB NepeiHel KpecTo06pa3HOM.

NPOBEJIEHHUIO ABJIETCA NOA03PEHNEe WM NOATBEPXK/EeHOe
NOBpeX/leHHe epe/JHel KPecTo0Opa3HOH CBA3KH.

KoHduKT uHTEpecoB. ABTOpPbHI COOGLIAT 06

M03BOJIIET OLEHUTh 6eJpeHHYI0 U 60JblIe6epIoByI0
IOPLMY, UMeeT NePCIeKTHUBbI K COBEPIIEHCTBOBAHUIO U K
YJIy4IleHUI0 TOHMMaHus ee QYHKUuUU. [lokazaHHeM K ee

OTCYTCTBHUHU Cl)I/IHaHCOBbIX WJIK JPYTUX BBHHMOOTHOLHGHHﬁ,
KOTOpbI€ MOTYT IPUBECTHU K KOHd)JII/IKTy HUHTEPECOB.
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Tyninaeme

Tise 6yblHbIHBIH aHmMepoaamepaadsl CiHipi - miseHiy [WKI pomayusicblHa KamvlcamulH api MypakmulablKmbl KAMMAamacsl3
ememiH mi3e 6YbIHbIHbIH MAHbI30bI mipeei. Tize 6YbIHbIHbIY aHMepo1amepaadbl CiHipiH y1bmpacoHoz2padus apKblabl mekcepy CaH HcaHe
JHciniHWikmiy xHcardativlH 6aranayra MymKiHOik 6epemin KoxcemimOi api Kapanaiivim adic 601bin mabbliadsl. Opi 6y adicmiH 6oaawakma
KeHiHeH K0/10aHybl YWiH OHbl dcemindipy MeH HamudiceCiH 6aranay MaHui30ul 604AMak. YibmpacoHozpagus dxcacayra mikesaeli kepcemkiw
pemiHde andbiHFbLL aliKac ciyipdiy pacmaaraH 3aKbIMOAHybl Hemece OFAH KyOiK mybIHOaybl Hcardativl Kapacmuipblaadbi.

Makanada mise GyblHbIHLIY aHmMepoiamepaadsl CiHIpIH YAbmpacoHoepa@usiablK KHCOAMeH 3epmmey 6oaawakma ciyipoiy
3aKbIMOAIYbIH QUAZHOCMUKAAAY YWIH 6aFAAaHObL JcaHe OHbIH KYPbLAbIMbL MEH KbiaMemi mypasvl 6i1imM0i moabiKmulpobl.

TyiliH ce3dep: ynompacoHozpagus, aHmeposamepanods! ciyip, mize 6ybiHol.

Ultrasonography of the Anterolateral Ligament of the Knee Joint. The State of the Art and the Perspectives
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Abstract

The anterolateral ligament of the knee is an important stabilizer of the knee in relation to internal rotation of the lower leg.
Ultrasonographic examination of the anterolateral ligament of the knee joint is a simple and affordable method for its study, it allows to
evaluate the femoral and tibial portions, has prospects for improving and improving the understanding of its function. The indication for its
implementation is suspicion or confirmed damage to the anterior cruciate ligament.

Ultrasonographic studies of the anterolateral ligament are not only important from the perspective of diagnosing its damage, but have
already supplemented our understanding of its structure and function.

Key words: ultrasonography, anterolateral ligament, knee joint.
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Pe3some

COBpeMeHHble ucc/1e008aHUS ONUCLIBAOM HOBble ChOCO6bl HAHECeHUsl HAanblieHusl cepe6pa u Medu, Komopble yeseaudusarom
buocoemecmumocms Mamepuanos U nomozaiom 6osee sekmusHo 6opombubcst uAU npedomepawjams NepuuMnAaHmHyr uHgexyuio. B
daHHoll pa6ome Mbl co6pa/1u 8ApuUaHmMbl UCNO/1b308AHUA NOKPblIMUA UMN/AAHMOB cepe6poM u Meab}o, ONUCAHHbLIX 8 PA3/IUYHbLIX HAYYHbLIX
ny6/1u;<a14uﬂx. Tamfce, 8 0aHHy}O pa6ombz HaMmu 6bl1U 8K/AHYEHbl cmambu, onucsblearujue Hogbvle MemoOuKU HaHeceHus cepe6pa u medu Ha
umnsiaHmeol. HoKpblmue umnsiaHmoes cepe6p0M umeem 8bICOKYH aHmu6aKmepuaﬂbHy;o AdKMUBHOCMb U AKMUBHO UCNO/1b3Yyemcs 8 cospemeHHoﬁ
mpasmamosiocuu u opmoneduu.

Kawuesvie caosa: nepunpome3Has uH(ﬁEKl,{uﬂ, nepuumnaaHmHas quﬁeKuu;z, Hdansl/s1eHUe C€p€6pOM, Hansl/s1eHUe Meabl'o,
3H00npomesupoeal—1ue KOJ/IEHHO20 cycmasa.

Corresponding author: Alexander Krikliviy, Doctor-resident of the National Scientific Center of Traumatology and Orthopedics named after
Academician N.D. Batpenov.

Postal code: ZO0P5Y4

Address: Kazakhstan, Nur-Sultan, Abylai Khan Avenue, 15A

Phone: +7702 372 70 34

E-mail: akriklivyy@list.ru

J Trauma Ortho Kaz 2021; 1 (56): 43-47
Recieved: 02-01-2021
Accepted: 28-02-2021

This work is licensed under a Creative Commons Attribution 4.0 International License




Traumatology and Orthopaedics of Kazakhstan, Volume 1. Number 56 (2021)

BBegeHue

[lepynMILIaHTHBIE UHOEKUUH  SABJAIOTCA
NPUYMHOM MNOBTOPHBIX omepauuii B 25,2% ot o6uiero
KOJIMYECTBA SH/ONPOTE3UPOBAHUSA KOJIEHHOTO CycTaBa
u 148% or o6uero uucaa 3IHAONPOTE3UPOBAHMSA
TazobespeHHoro cycrasa [1,2]. B HacTosiieM BpeMeHU
CYUTAETCS, YTO MOXHO pa3paboTaTb MMIJIAHTBI C
MOKpPBITHEM NIPel0TBpallale 06pa3oBaHue GUOIIEHKH

(3]-

COBpeMeHHbIe Hcciaea0oBaHuA OIIMCBbIBAKOT
HOBbIe CIIOCOObI HaHEeCeHWs] HallblJIEHUS cepe6pa )4
Menu, KOTOpbIe yBEJIHNYHBAOT 610COBMECTHMOCTDb

WUMIUIaHTBI ¢ HANblJIEHHEM CEPeGpoM

B HbIHelHeM AeCATUIeTUHN 60JIbILION HUHTepecC
A1 TpaBMaTOJIOTUHU u opTroneauu npeacraBjdeT

COOOH TEXHOJIOTMSI C HCIOJIb30BaHHEM HAHOYACTHI]
cepe6bpa. HaHouacTuubl cepebpa (Silver nanoparticle,
AgNP) o06sajal0T aHTUMUKPOOHBIMU CBOWCTBAMH U
HMET aKTUBHOCTb MNPOTUB OUOIJIEHKH, 06pasyeMoi
0aKTepUsIMMU Ha IMOBEPXHOCTH MMIUIAaHTOB  [3,4].
Mo/y/IbHbIE MErasH/[0NpPOTE3bI C CEPEOPSHBIM IOKPBITHEM
WCIOJIb3yeMble IOCJE H3JIEYEHHOH IEepPUNPOTE3HOH
MHO)EKIHH M03BOJISIOT OTCPOYUTH CKOPOCTb MOBTOPHOIO
nHouuupoBaHus [5].

OnpejesneHHo, cusia U JINTEJNbHOCTb
aHTUMHUKpoGHOro 3sddekra, a TakkKe BO3MOXKHbIE
OCJIO)KHEHHUs, 3aBUCAT OT clloco6a HaHECeHWs 4acTHl|
cepe6bpa Ha UMIUIAaHTBL  CyllecTBYIOT  pas3JIMuHbIE
METOJUMKM HaHeceHMs cepe6pa Ha I[OBEPXHOCTb
HMMIUIAaHTOB. Tak, HanpHUMep, raJbBaHUYECKOE OCaKJEHUE
yacTul, cepebpa Ha IOBEPXHOCTb THUTAH-BaHA/AHEBBIX
MPOTE30B C TOJUIMHOW HOKPbITUA 15 MKM (+5 MKM) U
cJloeM 30JI0Ta ToOJIIMHOW 0,2 MKM JJis obGecrnedyeHHs
JUIUTEJIbHOIO BbICBOGOXKJEHUSI HOHOB cepebpa [6].
[Tocse MCNO/Ib30BaHUSA JAAaHHOM TEXHOJIOTMH OTMEYaJlCh
OCJIOXKHEHHS, TaKHe KaK, aprupus - JIOKaJIbHOe U3MeHEHUE
[IBeTa KOXXKHU OT CHHEro /0 rosiy6oBaTO-CEpOro, a TaKke
NOBbILIEHHbIE KOHIIEHTpalUK cepebpa B opraHusm [6,7].
AnpTepHaTUBHAsh TEXHOJIOTHS IIOKPHITUS HMIUIAHTOB
(3a aBTopcTtBoM Khalilpour P. u gp.) ucnosb3yetr HU3KOE
KOJIMYECTBO cepebpa, a TaKxe I03BOJISIET MOKPbIBATHb
WMIUIQHTAT, BKJIIOYash €ro HMHTPaMeJyJ/UISIPHblE YacCTH.
TexHOJIOrMsT OCHOBaHA Ha HCIOJb30BAaHMM YaCTHIL
3JleMeHTapHOro  cepe6Gpa, KOTOpble BHEJpEHbl B
mia3MeHHbIM nosuMmepHblil ciaoit SiOxCy [8]. IlokpbiTue
NPO/IEMOHCTPHUPOBAJIO xXopolue aHTHUMUKpPOOHbIE
CBOWCTBA invitro, mokasaso Xopouyro 61M0COBMECTUMOCTb
in vivo y kposukoB [8]. Volker Alt, Christian Heiss,
Markus Rupp JokK/aazibIBalOT 06 YCIELIHOM H3JIe4YeHUH
penuiMBUpYIOLLel epunpoTe3Hor HHQEKIMU KOJIEHHOTO
cycTaBa NpOJIEYEHHBIH METOJOM HHTPaMeLy/JIIPHOTO
apTpozie3a C MCIOJb30BAaHUEM TEXHOJIOTUH MOKPBITHUS
cepebpoM npepocraBaeHHol Khalilpour P. u coaBTopamu.
B naHHOM ci1yyae He Ha0JI0a/10Ch HUKAKUX OCJIOXKHEHHUH,
CBSI3aHHBIX C UCII0JIb30BaHUEM cepebpa [9].

[Ilpy  WcnoJb30BaHMM  HAHOYACTHUL,  cepebpa
He MCKJIIOYEHO BJIMAHHE CUCTEMHOH TOKCHUYHOCTH
Ha  OpraHuMsM C  JaJ]bHEHIUMMH  HeraTUBHBIMH

nocaeAcTBUAMM. MMeeTcs McciefjoBaHMEe B JIaHHOH
obJlacTH HpejoJiaramwliee pelleHue JaHHON MPo6seMbl
HCIO0JIb30BaHUEM HaHOYaCTHI], cepe6po-Me/ib-60p,
KOTOpbIe CHOCOGHBI HalleJIMBAaTbC Ha MHOUIMPOBAaHHbIE
ocTeobJlaCTbl, 4YTO, B HTOre, U IO3BOJIAET CHU3UTH
CUCTEMHYI0O TOKCHUYHOCTb, HO JlaHHasd TeMa TpebyeT
JIOTIOJIHUTEbHBIX UccaefnoBaHui [10].
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WM [pejoTBpallaTh IEePUHUMIUIAaHTHYI HHQEKIHIO.
HUcnonb3oBaHWe  OpPTONEAUYECKHX  MMIUIAHTOB €
NOKpPbITHEM MeJlbIo SABJISAETCS NnepCHeKTUBHBIM

HallpaBJieHWEM B TPaBMaTOJIOTHU U OPTONEJUU H3-3a
BbICOKOM aHTHUGaKTepUaJbHOM aKTUBHOCTH M BBICOKOH
IIUTOCOBMECTHUMOCTH.

Ilesbl0 JAHHOTO 0630pa JIMTEPATYPhI SBJSETCS
pacKpbITHe TeMbl HCIOJb30BaHUSI HANbLIEHUS MeAH,
cepeGpa mNpH MNEPUNPOTE3HON HHOPEKUUH KOJEHHOTO
cycTasa.

Onupasicb Ha  MeTaaHa/lu3, MPOBeJeHHbIN
Michele Fiore, Andrea Sambri, Riccardo Zucchini, Claudio
Giannini, Davide Maria Donati, Massimiliano DeP aolis,
MOCBSILIIEHHbIA OLEHKU 3PpPEeKTUBHOCTU MHPUMEHEHUS
MOKPLITUS CEPe6GpPOM OHKOJIOTMYEeCKUX MErasH/[0NPOTe30B
MOXXHO T'OBOPUTH O CHUJIBHOW CTaTUCTUYECKU 3HAYUMOU
M0JIE3HOCTH Cepe6PSIHBIX MOKPBITHH JJIs1 TPeL0TBPAIleHUsT
NepUMMILIaHTHOU HHbeKnuii [11].

HukosaeB H.C. 1 coaBTOpPbI TPOBEJIN HCCIeJOBaHHE
C HCII0JIb30BAaHUEM CIIEHCOPOB IOKPBITBIX JIByMEPHO-
yNOpsZ04eHHbIM JINHEHHO-L[€N0YeYHbIM JIETHPOBAaHHBIM
cepebpom yriepoznom (Y JILY+Ag) v npoBesiu cpaBHeHUE
C I'PYNIOH, rje 6bIM UCNOJb30BAHbI TOJBKO CIEHCOPBI.
PesysbTaTaMu  SIBJISIOCH ~ CTaTHUCTUYECKM  3HAYMMoOe
yMeHbIIEHHE KOJIMYECTBA PELMIMBOB B OCHOBHOH rpynie
10 CPAaBHEHMUIO C KOHTPOJIbHOH rpynnoi [12].

Akira Hashimoto wu coaBTOpel pa3spaboTanu
MOKpBbITHE M3 cepebpocoiepalliero UAPOKCHANaTUTa
(Ag-HA) puist mpejoTBpalleHUs IEPUITPOTE3HON HHPEKIIUU
CycTaBoB. B 3TOM Hcc/eloBaHUM aBTOPBI HCCJIeL0BaIN
3aBUCALLYI0 OT BpeMeHU 3 PeKTUBHOCTb MOKPBITUA Ag-
HA u VCM Ha ¢opmupoBaHue 6uomaeHkd MRSA Ha Ti
JIMCKax in vitro ¢ moMoIbi0 TpeXMepHOro KOHPOKaIbHOTO
JIa3epHOTo CKaHUPYIOLILETo MHUKPOCKOIIHY€ECKOTO
aHaju3a. Mcnosib3oBaHMe KOMOGWHAIMM TNOKPBITHUA Ag-
HA u VCM nokasaso MOUIHBIN MoAaBIAIOLIMN 3pdeKT Ha
o6pa3oBaHue 6HomeHOK MRSA 1 MOXeT ObITh M0JIE3HBIM
NPOTHBOMHPEKLMOHHBIM I10/IX0/J0M /IJISl Tpe/I0TBPAlLeHUS
MRSA-acconiupoBaHHOTO C MEPUIIPOTE3HON HHPeKIuen
[13].

B pa6orte Martin Fabritius u coaBTOpbI co3zanu
MoJie/ib  JIETKOTO  OCTeOMHesJMTa y  KpPOJMKOB C
npe/jBapUTeNbHO  YCTAHOBJIEHHBIMH  HMILUIAaHTATaMH,
MOKPBITBIMU CePe6PAHBIM MHOI'OCJOHHBIM TOKPBLITHEM.
[llnpoxkas o6J1acTb NpUMeHEeHUs cepebpSHOro
MHOTOCJIOMHOTO TMOKPBITHA JeslaeT ero HCIO0Jb30BaHHE
NpUBJIEKaTeJbHbIM B OpTOnefuu [14].

B 3sakjiryeHun, xoTesaocb 6bl OTMETHUTb, YTO

NOKpPbITHE HUMIUIAHTOB Cepe6poM HMeeT BbICOKYIO
aHTUGAKTEPUAIBbHYO aKTUBHOCTb u aKTUBHO
UCMOJIb3YeTCS B  COBPEMEHHOM TpPaBMaTOJIOTHU U
OpTONEeLHH.
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HMn1aHTBI C HaNlblJIEHHEM MeAblo

BuoakTruBHOE MOKpBbITHE OpTOIeANYECKUX
UMIIJIAaHTOB M€e/IbI0 MOXKET 6bITh 3 HEKTHBHBIM I10X0/0M
JUIA  TpejOTBpallleHUusl NepPUUMIUIAHTHOM HHQEKLIHH.
«KoHTakTHOe yHHuYTOXKeHMEe» («contact Killing») - TepMus,
UCIOJIb3YIOLIMICA KaK NMPOLECC YHUUTOXKEHUSI GaKTepui
Ha MeTaJlJINYeCKUX MeJJHbIX NOBepxXHOCTAX [15].

B uccnenoBanuu Norbert Harrasser u coaBTOpoB
(2016) KoO/JMYECTBEHHO ONpeJesJId AHTUMUKPOGHYIO
aKTUBHOCTb Ha noBepxHocTy Diamond-like carbon coated
polyethylene (DLC-PE, mosiMatusieH ¢ ajMa3onofo6HBIM
yIJIEPOJHBIM TOKPBITHEM) TOKPBITOH cepe6poM WU
Mezblo. [Ipy HCno/Ib30BaHUM NMOKPBITHA U3 cepebpa WU
MeJu IPOTUBOMUKPOOHBIH 3QGdeKT 6bLI 3HAUYUTETBHO
cuiIbHee, 4YeM npu ucnosib3oBanuu DLC-PE 6e3 nokperTust.
(p <0,05) Tak ke, JaHHBIM HCCIe[0BaHUEM NTOKA3aHO, YTO
NPOTUBOMHUKPOOHBIH 3pdeKT Menu 6bLI 3HAUYUTETBHO
HIDKe 10 CpaBHEHHUIO ¢ cepebpoMm [16].

Stranak V. u coaBTopsl (2011) B cBoe#l pabote
JIOKJIa/IBIBAIOT 06 aHTHOaKTepHUaJbHOM 3 deKTe TOHKUX
mieHok TuTaH-MeAb (Ti-Cu) codeTraromuecs C pocToM
0CTeo6/1aCTHYeCKUX KJIeTok [17].

Lenbo uccaenoBanuss Simon WJ. (2009) 6bu10
CPaBHUTb HCIOJIb30BAaHHE MeJM U Hep)KaBelolled CTasU.
Pe3ysnbTaThl 3TOro McCCAef0BaHUS JeMOHCTPUPYIOT, YTO
MeJb 00JIalaeT CUJIbHBIM AHTUMHUKPOOHBIM JeUCTBHEM
NPpOTUB pPAJAd KJIHWHHUYECKUW BaAXHBIX I[AaTOrE€HOB IIO
CpaBHEHMUIO C HepikaBelolel cranbio [18].

Yang Li u coaBTopnl (2016) paspaboTanu cepuro
CIJIaBOB MarHui-meJ b, KOTOpble CO4YeTalwT B cebe
6s1aronpUsATHbIe CBOMCTBaMarHus cCaHTU6aKTeprUaJlbHbIMU
cBoricTBaMu MeAd. JddexkTuBHOCTL cmiaBa Mg0.25Cu
6blla IPOJIEMOHCTPUPOBAHA €ro aHTH6GaKTepHaJbHBIMU
CBOMCTBA in vitro u in vivo u TepaneBTUYecKUi 3dPeKT
Ha KpoJMYbeld MoOJe/NN XPOHUYECKOI0 OCTeOMHUeNHTa
60Jb11e6epIi0OBOM KOCTU. Takke MpeABapUTeNbHO GbLIa
yCTaHOBJEHA GHOCOBMecTUMOCTb cmiaBa Mg0.25Cu; B
YaCTHOCTH, CILJIaB He BbI3bIBAJ MECTHBIX MJIM CUCTEMHBIX
No60YHbIX 3QQPEeKTOB U He JeNOHUPOBaAJ OYEBUJHBIX

BobiBOAbI

WMInIaHThl € HamnblIeHHEM Cepe6p0M n MeJblo
06ecrnevynBaT BBICOKYIO aHTHMHKpOGHy}O AKTHUBHOCTb
IPOTUB IIUPOKOI'0O CIIEKTpa BO36y,£[HTeJIeﬁ, 4TO IMO03BOJIAET
YMEHBbIINUTDb PUCK peihuBa HepI/IPIMHJIaHTHOﬁ I/IH(l)eKI_lI/II/I.
uI/ITOCOBMeCTI/IMOCTb MOXXET ObIThb yay4duieHa 611aro,uapﬂ

UCNOJIb30BAHHI0 COBPEMEHHbIX MeTO/J0B HaHECEeHHs
cepebpa v MeJiu.
JlutepaTtypa

KOMIZIEKCOB HOHOB CuZ+ wau Mg2+ B opraHax WJIu
TKaHAX. JTH Pe3y/bTaThl NPEAIO0/araloT NOTeHIHAIbHYIO
[0JIE3HOCTh  CIJIaBa ~ MarHui-mMeJib  IpPU  JIeYEHUH
ocTreomuesnuTa [19].

Lei Huang u coaBTops! (2020) mosty4anu KOCTHBIN
LleMEeHT CMellMBaHUEM Ccy/JbdaTa KaJbLUA U CylbdaTa
meau. Ilocje NpoBefleHHOTO — HCC/le[OBaHUA — GbLIO
YCTAHOBJIEHO, YTO 4epe3 6 HejeJb I0CJAe MUMIIAHTALUU
BOKpDYI IlleMeHTa C BBICOKMM COJlep>KaHHeM MeJu
06pa3oBaioch 60Jiblile KPOBEHOCHBIX COCY/IOB, YeM BOKPYT
nemeHta 6e3 Meau. CysnbdaT Kanbuus cofepKaljui
MeJb, [0-BUJMMOMY, IMoOJIe3eH JJs TpUMEeHeHUs B
pereHepaTuBHOH MeguuuHe [20].

B HCCJieJOBaHUHU Monica  Thukkaram u
coaBTOopoB (2021) wu3y4asuM CBOMCTBA MOBEPXHOCTH,
AHTUOAKTEPUAIBHYI0 aKTHBHOCTb U OUOCOBMECTHMOCTH
HAaHOKOMITO3UTHBIX IOKPBITUM Ha OCHOBe aMopdHOH
yIJIEBOJIOPOAHOM (a-C:H) MJIEHKH, cosepxKalen
HaHoyacTuibl Meau (CuNP), HaHeceHHble Ha [IUCKH
THUTAH 4Yepe3 MCTOYHHUK KJIACTEPOB TA30BOM arperaruu.
[ToKpbITHS ¢ HaWOGOJBIIUM KOJHWYECTBOM HAHOYACTHI]
MelW TPUBOAWJIM K BBICOKOM aHTHUOGAKTEpPUATBHOU
AKTHUBHOCTH. MccienoBaHue TUTOTOKCUYHOCTH TOKA3aJ1o,
YTO JJ@XKe MOKPBITHE C CaMbIM BBICOKHM COJIEp’KaHHEM

MeJd TIIOKasaJio >KHU3HECIHOoCOOHOCTh KJeToK =90%.
CnenoBaTesnbHO, TNOKpPbITHE, CcHOpMHUpPOBaAHHOE U3
MpPaBUJBHO TIOJJOOPAHHOIO KOJIMYECTBA HAHOYACTHI]

MeJIM ¥ TOJIIUHBI 6apbepa a-C:H, o6ecnieunBaeT CUIbHBIN
aHTHOaKTepHaIbHbIN 3pPeKT 6e3 kKakoro-1160 Bpesja s
KJIETOK ocTeobsacToB [21].

Jnisi yaydiieHUss aHTUOAKTepHaJbHBIX CBOWCTB

U GHOCOBMECTUMOCTH KJIETOK CIJIaBa THUTaH-Mejb, Jiali
Hu u coaBTops! (2020) Mcnosib30Basu yabTPa3sBYKOBOe

MukpogyroBoe okucieHne (UMAO). HccnepoBanue
[0Ka3aso, 4YTO /JaHHbIA CIJIAaB HMMEeT  BBICOKYIO
aHTUOAKTepPUAJIbHYI0  aKTUBHOCTb  (299%) mnpoTus

Staphylococcus aureus, a Takxe o6pa6orka UMAO He
BbI3bIBAeT LIUTOTOKCUYHOCTH [22].

3aaBjieHMe O (QUHAHCMPOBAaHUM. HUKaKUX
BBIFOJ] B KaKOH-1160 popme He ObLIO IMOJTY4eHO U He
OyZleT MOJIy4eHO OT KOMMepPYeCKOH CTOPOHbBI, MPSIMO WJIH
KOCBEHHO CBSI3aHHOH C IpeMeTOM JIaHHOH CTaTbH.
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Tyninaeme
Kosaxcemimoi 3epmmey scymbicmapvl KyMIC HCaHE MbIC HCAAAMY HCOAbIMEH HCACAAFAH UMNAAHMMAPObl GUOCHITbIMObLIbIFbIH

JcaHe 01apOblH mi3e 6YbIHbl NPOME3IHIH aliHaAacbIHAa HCYKna damybl kesiHde muiMoi Kypecyze dcaHe JHyKNaHbIH a/10bliH aayFa MyMKIHOIK
6epemin scaHa adic peminde cunammaiiosvl. Bya makasnada 6i3 Kymic daHe MbIC HCAAAMbIN HCACAAFAH UMNAAHMMAPObL KOAOAHY
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HycKanapblH scuHakmadvelk. Condaii-ak, 6y/1 xymblcma UMNAAHMMAPFA KyMIC neH Mmblcmbl 6ypkyOdiy jcana adicmepin cunammatimuiH
Maxkaaanap enzisineen. Kymic sjicanamy apgwbLavl scacarran umnaaHmmapdbly aHmubakmepuandsl Kacuemi #orapul 60AFaHObIKMAH, 01ap
mpasmamo.io2usl ¥aHe opmonedusl canacblHoa keyiHeH K0a10aHbL1aobL.

Tyiiin ce3dep: npome3diy aliHaNaCbIHOAFLL HCYKNA, KYMIC HAAAMBIAFAH UMNAAHMMApP, MbIC HCAAAMBLAFAH UMNAAHMMAp, mise

6YbIHbIH SHAONpome3adey.
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Abstract

Current research is describing new ways of applying silver and copper sputters that increase the biocompatibility of materials and
help fight or prevent peri-implant infection more effectively. In this paper, we have collected options for the use of coating implants with
silver and copper, described in various scientific publications. Also, in this work, we included articles describing new techniques for applying
silver and copper to implants. Silver coating of implants has a high antibacterial activity and is actively used in modern traumatology and

orthopedics.
Keywords: periprosthetic infection, peri-implant infection, silver coating, copper coating, knee replacement.
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Abstract

During the COVID-19 pandemic, there has been an overall decrease in injury rates. The type of injury also changed depending on the
period and the strengthening of restrictive measures: the number of street, sports, and school injuries decreased. However, the share of domestic
injuries increased.

This information can be useful in planning the work of health authorities and allocating resources in pandemic situations that may
arise in the future.
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Introduction

Injuries, along with diseases of the circulatory
system and cancer, are one of the main medical and social
problems in most countries of the world [1]. Thus, based on
the above data, it can be seen that injuries have a complex,
multifaceted structure and represent a major medical and
social problem.

In the world, more than 5 million deaths due to
injuries are registered annually, which is about 10% of the
total number of deaths [2-4]. As the analysis of accidents
shows, the main causes of fatal injuries are violations
of traffic rules, safety regulations, labor and industrial
discipline. The situation is aggravated by a large number of
deaths and injuries of children [5]. In Kazakhstan, injuries in
all its manifestations take the second place in the structure

of morbidity (6.88 percent), as the reason for disability-the
third place [7].

The COVID-19 pandemic has significantly affected
almost all areas of health care, with the exception of trauma
and injuries in all its manifestations. The isolation caused
by the COVID-19 pandemic has had a great psychological
impact on the population, increasing the number of cases
of domestic violence and domestic injuries. However, we
believe that the quarantine measures introduced during
the COVID-19 pandemic in the form of restrictions on the
movement of the world's population could significantly
affect the statistics.

The aim of this review is to study the dynamics of
injury rates during the COVID-19 pandemic.

Indicators of injuries of various types in the world

Injuries remain one of the main medical and social
problems not only in the post-Soviet space, but also in most
countries. In 2001-2012, the dynamics of injury rates was
characterized by an increase in the level of injuries from 87
to 93 cases per 1000 population. In 2012 and beyond, there
is a downward trend in injury rates, but there is not enough
data to indicate an unambiguous fracture. Despite the
progress in the treatment of the wounded, the reduction in
mortality and the development of rehabilitation programs,
the significant prevalence of injuries in the countries of the
Commonwealth of Independent States is associated with
the inadequate effectiveness of preventive efforts of society
and the health system to reduce the risks for the population
to get injured [3]. The importance of actions to prevent
accidents and injuries can be seen from the review of cause
of death statistics. Accidents, which led to 146,000 deaths
in 2016 (3.2% of all deaths), were one of the most common
causes of death in the 27 EU countries [4].

According to WHO data, more than 200,000 people
die from injuries caused by falls every year, of which
more than 80% of deaths occur in middle-or low-income
countries. In all regions, the highest mortality rates due to
falls are more often observed among adults over 70 years of
age (more than 40% of injuries) and, in particular, among
women. About 40% of the total number of lost years of
healthy life (DALYs) also occur in children under the age of
15 [5].

Risk factors associated with accidental falls include
old age, being female, alcohol consumption, and certain

POPULATION

ROAD TRAFFIC DEATHS

physical factors associated with aging, disease, or other
conditions. These conditions include: impaired vision,
delayed reaction, impaired attention due to alcohol use,
substance abuse, illness or medication, and impaired motor
function [6].

The main risk factors for burn injuries are age,
smoking (especially smoking in bed and falling asleep with
an unopened cigarette), alcohol consumption, as well as
certain physical conditions and diseases, such as epilepsy
[71].

Among all types of injuries (domestic, industrial,
transport, street and agricultural), sports injuries range
from 2 to 7%. The decisive factor in reducing injuries is
prevention, which consists of a set of measures that are
developed based on the causes of injuries [8].

One of the most common causes of injuries and
deaths of the population is road traffic accidents (road
accidents). According to WHO, the average global death rate
in road accidents, as at the beginning of the century, exceeds
18 people per 100 thousand inhabitants [9], which means
that research on the causes and the search for ways to
reduce the number of road accidents should continue. The
death rate from road accidents is 27.5 deaths per 100.000
populations, the risk is 3 times higher in low-income
countries than in high-income countries where the average
is 8.3 deaths per 100.000 population (Figure 1).

VEHICLES

Figure 1 - Proportion of population, road traffic deaths, and registered motor vehicles by country income category*, 2016 [2]

In the Republic of Kazakhstan, which belongs to
middle-income countries, according to WHO [10], in the
period from 2007 to 2009, there was a pronounced annual

decrease in the level of mortality from road accidents, and
in the period 2009-2013, this trend significantly smoothed
out, and by 2013, there was already a minimal decrease in
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mortality compared to the level of 2009. By 2012, about 4
million vehicles per 16.7 million people were registered in
Kazakhstan. At the same time, according to 2009 data. [11],
Kazakhstan was the leader in the WHO European Region in
terms of the number of road traffic fatalities (30.6 persons
per 100.000 population), ahead of the Russian Federation,
which ranks 2nd in terms of the number of road traffic
fatalities (25.2 persons per 100.000 population). Despite
a significant decrease in all indicators of accidents in road
transport, Kazakhstan lags significantly behind many
developed countries in terms of the overall state of road

safety. Every year in Kazakhstan there are more than 18
thousand registered road accidents, regularly, as noted in
statistical reports, about 2.5 thousand Kazakhstanis die in
them, about 23 thousand people are injured [12].

In general, a successful solution to the problem
of reducing injuries and deaths from external causes is
possible only if joint actions of state structures at the
interdepartmental level, support for ongoing activities (to
promote a healthy and safe lifestyle) by public organizations
and, very importantly, by the general public.

On the impact of quarantine measures related to the COVID-19 pandemic on the incidence

of injuries

The COVID-19 pandemic was characterized by an
active and passive response from authorities around the
world. Governments, in almost all countries, have made
various attempts to impose restrictions at their discretion.
The coronavirus infection has made significant changes in
people's lives and the work of the health system. Due to
self-isolation, the closure of kindergartens and schools, the
picture of child injuries has also changed. Theoretically, we
can expect a decrease in the frequency of road accidents,
sports injuries, and possibly an increase in domestic
injuries. This in turn has led to changes in the hospitalization
of patients with injuries and their medical care in different
countries [13].

According to Kuptsov A.O. et al. (2021), in 2020, the
level of injuries decreased by 66% compared to the same
period in 2019. A decrease in the number of medical care
requests during the COVID-19 pandemic was noted by
many authors of publications from different countries, who
describe a reduction in injuries in both adult patients and
children from 20 to 80% [14].

The isolation caused by the COVID-19 pandemic
has had a great psychological impact on the population,
increasing the number of cases of domestic violence and
domestic injuries. The COVID-19 pandemic could have
serious consequences for mental health [13].

Since most sports that require active physical
activity have been banned, the number of sports-related
injuries has decreased by more than 20% [16].

In the Republic of Kazakhstan, measures have also
been taken to prevent infection. In order to ensure the
safety of the population of the country, President K. Tokayev
issued Decree No. 285 "On the introduction of a state of
emergency in the Republic of Kazakhstan" on 15.03.2020,
which declared a state of emergency throughout the country
for the period from March 16, 2020 to April 15, 2020 [17].
This was the first declaration of a state of emergency on
the entire territory of the Republic of Kazakhstan in the

Conclusions

Thus, during the COVID-19 pandemic, there is an
overall decrease in the level of injuries. The type of injuries
also changed depending on the period and the strengthening
of restrictive measures: the number of street, sports, and
school injuries decreased. However, the share of domestic
injuries has increased.
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mpaembl. 00HAKo ygeauquaacs 00/ 6bIMo8020 Mpasmamu3sma.

Jannas ungopmayus modxcem 6bimb nose3HA NPU NAAHUPOBAHUU PABOMbL OP2AHO8 30pAB00XPAHEHUs U pachpedeeHUU Pecypcos 8
naxHdemuveckux cumyayusix, Komopbwle Mo2ym 603HUKHymMb 8 6y0yujem.

Kawuesswlie cnroea: mpasmamusm, COVID-19, nandemusi, KapaHmuHHble mepsl, Kazaxcma.
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BHAOCKOHH‘{ECKHH TPAHCIIO3UIHUA CYXO0KUJINA JJIMHHOTO cru6areJsis nmepBoro
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Pesome

[ospescdeHust axuan108a CyxXoxcuausi npu omcymcmeuu JeyeHust Mo2ym npugecmu K NpOKCUMAJAbHOU pempakyuu MblluedHo-
CYXOHCUNBbHO20 (hpazmeHma, yg8eauvusasi 8eposimHoCmMb Heydo8/1emeopumebHblX pe3yabmamos. Mcnosb308aHue Cyxoxcuausi 0AUHHO20
ceubameis nepg8ozo na/bya cmonvl XOpowo 3apeKomMeHd08aswull cebst Memod eyeHust daHHOU namo02uu, mpaduyuoHHO 8bINOAHSAEMbIU
0MKpbIMO, NnymeMm pacce4eHusi U IKCNo3uyuu Msigkux mkaHetl.

Hamu npedcmassieH KauHu4eckull cayvyall nayueHmKu ¢ nospexcoeHueMm axu//a08a cyxoxcuausl. B danHol cmamve mbl pewuau
nooeaumbvCs ¢ 803MONCHOCMbIO 8bINOJAHEHUSI IHOOCKONUYECKOU mpaHcno3uyuu OJUHHO20 caubamesis Nepeo2o NA/IbYd CMonbl Yy NAYUeHMog8 ¢
DPUCKOM OC/A04CHEHUL CO CMOPOHbI KOXCHbIX NOKPOBOE.

Karouegvle ca08a: axus11080 cyxoicuaue, OAUHHbLI c2ubamesib nepeozo nabya cmonbl, 3HO0OCKONU4eckast mpaHcno3uyusi, OnucaHue
KAuHu4eckozo cayvas, Kazaxcman.
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BBeaeHue

XpoHHudeckasi JereHepalus axuajoBa CyXOXKHUJIHS
(AC) pa3BuBaeTcs NpH 3anyueHHbIX TpaBMax AC, IpuBoAs
K CHIDKEHUIO TPUTOJHOCTH HCII0JIb30BaHUSI COOGCTBEHHO
TKaHeHd MKPOHOXXHOM MBIIIIbl W CYXOXKWIHA  AJs
MJIACTUYECKHUX Llesled.

[logxoapl K JIeYEHUI0 OCTPBIX U XPOHHUYECKHUX
noBpexeHuil AC pa3Hble B 3aBUCMMOCTH OT peTpaKILuy,
aTpodrYeCKUX U3MEHEeHUH MpOoKCUMalbHOTO ¢pparMeHTa
CYXOXHUJIUS1 U 06pa3oBaBilerocs JedeKkTa MexAy KOHIIAMH
MOBPEX/IeHHbIX CyXOXKUJIHUH. boJsiee Toro, Ha pe3y/bTaThbl
JledeHUs] XPOHUYECKUX MOBPEXAEHUN MOXEeT OKa3blBaTb
BJIMSIHMEe BpeMs, Npoliejliee IocJe TPaBMbl, COCTOSIHUE
KOXHBIX IIOKPOBOB, CTE€lleHb COKpAlleHUs UKPOHOXHOH
MBIIIIBI, HAJIMYKME CONyTCTBYIOIEeH NAaTOJIOTMHU Y TallueHTa
[1,2].

MHOKeCcTBO  CIIOCOGOB  ObLIO  HPEAJIOKEHO
OJi  JledeHUs JaHHOMW [aToJIoOrMM, Takue Kak V-Y-
o6pa3Hble  CINOCOOBI  YAJUHEHUS  MPOKCUMAJbHOTO

OnucaHue KJIMHUYECKOro ciy4dada

[lamentka Y. 55 JieT. moctymnuia B OTAeseHHE
oproneauu Ne5 ¢ 3acTapesibiM IMOJKOXXHBIM pPa3pbIBOM
axWJIJIOBA CYXOXKUJINS NTPABOY TOJIEHH.

2Kano6bl npu noctynyieHUU: Ha 60J1b, OTpaHUYEHHE
MOJOUIBEHHOTO0 Cru6aHUs MNPaBOro TOJIEHOCTOITHOTO
CyCTaBa, HapylIeHHEe OIOPOCIOCOOHOCTH W  QYHKIUH
MpaBOM HIKHEN KOHEYHOCTH. M3 aHaMHe3a 3a60/1eBaHUSA:
TpaBMa /iBa rojla HasaJ B pe3yjbTaTe IMafieHusi, OT
OTEepaTHUBHOr0 BMeLIaTe/IbCTBA OTKa3alach.

ConyTcTByOIas MaTOJOrKUA: cOCTOUT Ha /[ yueTe

MBIIIEYHO-CYXOXKUJIBHOTO ~ KOMILJIEKCa, HCIO0JIb30BaHHE
BBIKPOEHHOT'0 JIOCKYTa POKCUMasIbHOU YacTu [3]. ipyrue
XUpPYpPrudecKue TeXHUKH TMpeJJiaraloT HCI0Jb30BaHHe
KOPOTKOW Masio6epLoBOM MbIIIIbI, AJUHHOTO CrUGaTeIst
naJsbleB CTOMbI MJIH JJIMHHOTO Criu6aTeJisi IepBOTo naJblia
cronbl [3-5]. Bce yka3aHHble XUpPYpruyecKHe TEXHHKH
JIEMOHCTPUPYIOT  YAOBJETBOPUTE/IbHbIE KJIUHUYECKHE
pe3yJIbTaThl XOTs MOXET M PA3BUThCS CHHXKEHUE CHJIbI
MOZIOIMBEHHOr0 CcrubaHus cronbl [2-4,6]. /[laHHbIe
TEXHUKH TPeGYIT OTKPBITOrO MOJX0/A, KOTOPbIH MOXET
CIPOBOLIMPOBATb OCJOXKHEHHSI CO CTOPOHbI MSTKHX
TKaHeH, 0COGEHHO KOXKH.

Lenn JAaHHOH CcTaTbH 03HAaKOMHUTH c
MaJIOUHBAa3WBHbBIM SHAO0CKOIIMYECKHUM CHOC06OM
TpaHCHOBI/ILU/ll/I CyXO)KI/IJII/IH AJIMHHOTO CI‘I/IﬁaTeJIH nepBoro
InaJjibLia CTOIIbI le/l XpOHI/I‘{eCKOM HOBpe)KﬂeHI/IPl AXUJIJIOBa
CYXOXKHUJIUSA.

y 3HJ0KPHHOJIOTa 110 MOBOJY CaxapHOro AuabeTa BTOPOTro
TUIA, KapAnoJora (apTepyasbHas rUNepTeH3Us cpeJjHel
CTeNMeHU THKeCcTH), OoHKoJsiora (mactakromus 2012 r,
JIBYCTOPOHHSSA Ty63KTOMHUs 1998 1.).

[Ipy ocMoTpe B 06/1aCTH aXWJ/JIOBa CYXOXHJIMS
BBISIBJIEHO XapaKTepHOe [Js1 MOBPEXJEHUH axu/IoBa
CYXOXKHJIUS 3amafieHrue MATKUX TKaHed. [luctpodudeckue
M3MEeHEeHHs KOXKHBIX NMOKPOBOB (pucyHok 1). OTcyTcTBHE
MOJIOIBEHHOT0  CTMOAaHUs  CTOMNbI,  IOJIOKUTEJIbHbIN

cumintToM ToMncoHa.

PucyHok 1 - BuewHull 8ud 20/1eHOCMoONHo20 cycmaga do onepayuu

Ha MarHUTHO-pe30HACHOM TOMOIpaMMe
rojieHocTonHoro cycraBa (MPT) BbIfBJIeHBI HpPU3HAKH
XPOHUYECKOTO TOBPEX/JEHHUS axXW/JIOBa  CYXOXKHJIMSA

NpaBOH TOJIEHH, PeTPAKLHUA MPOKCUMAJIbHOTO MBIIIEYHO-
CYXOXXUJIBHOTO pparMeHTa UKPOHOXKHOHM MBIIIIE], AedeKT
axMJIJIOBA CYX0XKUJINS — AUacTa3 10 7 ¢M (PUCYHOK 2).

PucyHok 2 - MPT-kapmuHa XpoHU4ecko20 nospexcdeHust axua108a CyXOHCUausl
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YuyuteiBas HaJIndue fereHepaTUuBHbIX W3MeHeHUH B
o06J1aCcTH OIepaTUBHOI'0 BMeELIATeJIbCTBA, COMIYyTCTBYOLIYIO
IaToJIOTum, KOMOp6l/Iﬁ[H06 COCTOsSAIHHE, a TaKXe HH3KYI
(1)H3PI‘{€CKle AKTUBHOCTb NagueHTKU NPHUHATO
penieHre BBINIOJIHEHHE OIIEPATHUBHOI'O BMELIATEJ/JbCTBA -
TPaHCIO3HULUA CYX0XKUJIUA AJIMHHOTO crubaTess nepBoro
nasibua CToInbl C TEHOAE30M B 006J1aCTH MATOYHOTO 6yrpa
o SHAOCKOIINYECKUM KOHTPOJIEM.

OHepaTI/IBHOG BMeENIaTeJIbCTBO  BbINIOJIHEHO B
yCI0BUAX CIIMHAJIBHOW aHeCcTe3uu noJ, apTepuaJibHbIM

TYypHUKeTOM. Yepe3 3aZHMe JOCTYNbl BbIIOJHEHA
peBH3Usl 3aJHUX OT/AEJOB CyCTaBa, BBIABJIEH JedeKT
axuJuUIoBa CyXOXWaus. UIeHTUPULHUPOBAHO CYXOMUJIUH
JUIMHHOTO Cru6aTesisi NEPBOro MaJblia CTOIbI, CyX0XKUIHE
MPOIIMTO NPH MOMOILM IPOBOJAHHUKA, IIOCJIE YET'0 OTCEYEHO
JUCTaNbHO. Yepe3 MeAHaNbHBIA JOCTYN CYyXOXKHJIHE

BBIBEZIEHO HapyXy, npowuTo no KpakoBy, auametp - 5,5
MM (pUCYHOK 3).

PucyHok 3 - Hdenmudgpukayusi cyxoxcuaust 01UHHO20 c2ubame.isi nepeozo naabyd cmonbl, meHomoMusl,

npowumoe no Kpakosy cyxoxcuaus

Jlajee mnpou3BeseHO OCBOOOXKJEHHE ISATOYHOTO
Oyrpa oT MATKHMX TKaHeH, TaKkKe yepes aHTepoMeMalbHbIN
JIOCTYINl B NMATOYHOM Gyrpe B HampaBJEHUH CBEPXy BHHU3
NpoBeJileHa HaNpaBJsiollas CNULA, BbIBEeJleHHAs Yepes
MOZI0IIBEHHYO IOBEPXHOCTH. [1o crivlie KaHIJIMPOBaHHBIM
puMMepoM cHOpPMHUPOBAH TOHHENb AMAMETPOM 6 MM U

ry6rHoi 30 MM, B KOTOPBIM 3aBeJieH CBOGOJHBIA KOHeI]
CYXOXKHUJTUSL.
Qdukcanuss npud MOMOIIM BUHTA JJs TeHoZe3a

(pucyHOK 4) BbINOJTHEHA B GU3MOJIOTUYECKOM MOJIOKEHU U
crornbl (5-10 rpalycoB no/I0NIBEHHOTO CTU6AHUSA).

PucyHok 4 - Qukcayusi ce0600H020 KOHYA CYXOHCUAUS ONUHHO20 c2ubameisi Nep8o20 NAbYA CMoNbl
8 NSIMOYHOM 6y2pe npu nomowu suHma 011 meHode3a

B onepanuMoHHOM 3ajle HaJOXeHa THICOBasd
nepezHss JOHIeTa B [T0JI0KeHUH MOJJ0LIBEHHOI'0 CTU6AaHUs
cronbl 10 rpasycos.

06cyxeHue

XpoHHyeckue MOBPEXAEeHUs axuJIoBa
CYXOXKUJIUS MOTYT JIEYUTBCH PA3JUYHBIMH CIOCOGAMMU:
BOCCTaHOBJIEHHE, TPaHCMO3UIUA CYXOXKHUJIUH,
PEKOHCTPYKIMA C HCMNOJb30BaHMEM ayToO-, a/IO- WU
CUHTEeTHYeCcKHX MarepuasnoB [3,7-10]. Hawuuyumee

pelleHHe [ JIedeHUs XPOHHYECKHUX MOBPEeXAeHUH
OKOHYATeJbHO He omnpefesneHo [4]. Pa3mep pedexra
CYXOXKUJIUS TOC/e e6pUAMeHTa A0JDKEH OBbITb NMPUHAT
BO BHMMaHMe /0 BbI6GOpa TeXHMKH BMellaTeJbCTBA [7-
11]. Cyxokuiusi KOPOTKOW Maso6eproBOM MBIMIIBI U
JUIMHHOTO cru6aresifd MepBOro najblia CTONbI HauboJiee
4acTO MCHOJIb3yeMble CYXOXHJINS, 06J1aZlatolie CXOKUMHU
6rOMexaHUYeCKUMU cBoMcTBaMH [2,5,12]. Ucnosib3oBaHue

Y mauueHTKH 6bLIO MOJy4eHO MHGOPMHUPOBAHHOE
coryiacve Ha Iy6JIMKaLMI0 ee KIMHUYEeCKUX JaHHbIX.

NEePBOr0 MOXKET CHU3UTb 3BEPCHIO CTOIBI, HO NOKAa3bIBAET
XOpOILIME pe3yJbTaThl BOCCTAHOBJIEHUS [0 HpPEXHEro
JIOTPaBMHPOBAHHOTO COCTOSIHUS, BO3BpallleHHe
K eXeJHEeBHOH aKTHUBHOCTH C BO3MOXKHOCTBIO
WCIOJIb30BaHUS MHUHUMAJIbHO WHBAa3UBHOM TEXHUKU
[13]. TpaHcnosuuusi AJUHHOTO Cru6aTesiss IEPBOTO
najablia CTONbl TPAAUIIMOHHO BBINOJIHAETCA 4epes
paspe3 C MacCHUBHOM 3KCINO3MIMEH MATKUX TKaHeH,
4acTOTa OCJIOXHEHHH €O CTOpPOHBI ONepalMOHHOHN
paHbl coctaBiseT oT 2,5 no 4%. HekoTopble aBTOpHI
JIOKJIaZbIBAlOT 0 36% OCJI0KHEHHUH T0C/e OTKPBITHIX
BMemaTesabcTB U 10% mnocse MaJoMHBa3UBHBIX [4,6,14].
Hcnonb3oBaHMe 9H/J0CKOIIMYECKUX TEXHOJIOIMH O3BOJISIET
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BBIIIOJIHUTDH NMPAMYI0 BU3yaJIM3allUI0 30HbI NNOBPEXAEHUH],
TEHOTOMUIO JJINMHHOI'O crubares IMepBOro naJjibla CTOIbI,
TPpaHCO3WLUIO U TE€HOAEe3 AJIMHHOI'O crubaress nepBoro

TEXHOJIOTHS MPUoGpeTaeT 0COGYI0 LIeHHOCTh Y MallueHTOB
C BBICOKMM PUCKOM OCJIOKHEHHUH CO CTOPOHBI KOXKH, MATKHX
TKaHeH.

Mmasiblla CTOMbl C MUHUMa/JIbHOW WHBa3Wel. JlaHHas
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Tyhinaeme

Axusan CiHipiHiH 3aKbIMOAHYbl 6yAWbIKeM-CIHIp @pasmeHMiHIH NpOKCUMAAbObI MAPMbBLIYLIHA HCIHE KAHAFAMMAHAPJbIKCHI3
Homuodicesiep bIKMUMA/AObIFbIHbIH HCOFAPAAYbIHA dKeAYl MYMKIH. ASKmblH 6ipiHWi caycarbiHbIH Y3blH (/1eKCOpPbIH KO/AJaHy - acipece mepi
KaBbIHYbl APKbLIbI ACKbIHY KAYNI HOFAPbl HAQyKacmapda amaambvblul Namo/102usiHbl emoeydiy muimadinizi danesndeHzeH adici. Bys macin ademme
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awblk mypae, sjcymcak mindepdi 66.in, IKCNO3UYUSAAY APKbLIbL Jcy3e2e ACbipblaadbl.

Makanada axuan ciHipiHiH cO3blAMAAbI 3AKbIMOAHYbl 6ap HAYKACMbIH KAUHUKA/ALIK dHcardalibl cunammandsl. KauHukasavik
Jcardalidel cunammay apKwlavl 6i3 asiK caycakmapulHblY Y3blH P1eKCOpbIH I3HOOCKONUS/IbIK HOJAMEH MPAHCNO3UYUSAAY MYMKIHOI2iMeH
MaHbicMulpydbl Ke30ediK.

Tyiiin ce3dep: Axuan ciHipi, askmbiH 6ipiHWi caycarblHbIH Y3blH (AEKCOPbl, IHOOCKONUSAbIK MPAHCNO3UYUs, KAUHUKAABIK
scardalidety cunammamacst, Kazakcmat.
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Abstract

Untreated injuries to the Achilles tendon can lead to proximal retraction of the muscle-tendon fragment, increasing the likelihood of
unsatisfactory results. The use of the long flexor tendon of the first toe is a well-proven method of treatment of this pathology, traditionally
performed openly, by dissecting and exposing the soft tissues.

We presented a clinical case of a patient with an Achilles tendon injury. In this article, we decided to share with the possibility of
performing endoscopic transposition of the long flexor of the first toe in patients at risk of skin complications.

Keywords: Achilles tendon, Flexor Halluces Longus, Endoscopic transposition, Case report, Kazakhstan.




Traumatology and Orthopaedics of Kazakhstan, Volume 1. Number 56 (2021)

https://doi.org/10.52889/1684-9280-2021-1-56-58-61
YIK: 617.3; 616-089.23; 616-001; 615.477.2; 616-089.28/.29
MPHTH: 76.29.41

OnucaHue KAUHUYecKo20 cnyvyaa

Ham onbIT PE€BEPCHUBHOIO 3HAONMPOTE3IUPOBAHUA IIJIEYE€BOIro CyCTaBa IIpH
‘IETblpEX(l)paI‘MeHTaprIX nepesjaoMax NpoKCUMaJIbHOTO OTA€e 1A Ijiedya
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Pesiome

JHdonpomesuposaHue njaevyesozo cycmasa seasiemcsi msxceaol u mpydHol onepayuell u e20 00AXCHbI 0desamb ONbIMHbIE
mpagmamo.io2u u 8 KpynHuIXx mpasmamosio2uveckux (omdenerusix) yenmpax. PanHee 3HOonpome3uposaHue no3e0.1s1em noayvums Xopowue
pe3yabmamel. B daHHOU cmambe npedcmas.ieH Haw NOA0XUMEAbHbIU 0NblM NPo8edeHUs pesepcusHO20 3HAONPOME3UPOBAHUS NAEYEB020
cycmasa npu yemolpex@pazmeHmapHslx NepesoMax NPoOKCUMA/1bHO20 omdeaa naeya.
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BBeaenue

[lepesioMbl  NMPOKCHMAJBHOTO OTAeJa IJeda
BCTpeyarTcsd B 4-5% ciiyyadx OT BCeX TPaBM CKeJseTa.
[IpokcuMasibHBIE TepesoMbl TJ1e4eBOH KOCTH 3aHUMAIOT
TpeTbe MEeCTO II0 YacTOTe y MOXWJBbIX JIIOJAEH, mocie

MPOKCUMaJ/IbHOT'O oThesna OeJpeHHOM KOCTH W
JIUCTAJIbHOTO OTZeJ1a JiydeBoH KocTH [1]. [Ipu cMeleHHBIX
nepesioMax  IPUMEHSETCS  ONepaTHBHOEe  JiedeHHe

- OTKpbITas pEeNo3WLMs C BHYTpeHHed Qukcanuen
mnactuHod PHILOS (proximal humeral internal locking
system), KoTopast xopoIio ce6si 3apekoMeHjoBasna [2,3].
PesysnbTaThl OCTeOCMHTe3a IIpu mepesoMax Neer 4
OCTaeTCsI HEeY[OBJIeTBOPUTEIbHBIM. JHLONPOTE3UPOBAHLE
IJIEYEeBOTO0 CYCTaBa MI0Ka3aHo NpH nepesiomax Neer 4 [4].

C 2019 roma HaMM HayaToO peBepCUBHOE
3H/IONPOTE3MpPOBaHNeE IJIEYeBOr0 CyCTaBa IIPH IlepesioMax
Neer 4. [lo HacTos1[ee BpeMsi MPOBEEHO TPHU OINEpalUH.
Bce 6bliM KeHIIMHBI cTapiie 64 JieT. Bcem manueHTam
IpH NOCTYIJIEHUU POU3BeJieHa peHTreHorpadus B ABYX
MPOEKIHUsAX: MPpsIMasi ¥ TpaHCTOpaKaJbHas. 06s13aTeIbHBIM
HCC/leJOBaHNEM nepez, 3H/IOTIPOTE3NPOBAHUEM
SIBUJIaCb KOMIbIOTepHasi ToMorpadus, ¢ ero MOMOIIbIO
YTOUHSIJIM JIMAaTHO3 U OIpPEeJeJisIi YyroJ PeTPOBEpPCHHU
miaeda. Omepanuu 6GbUIM  TPOBEJNEHBI MOJ  06IIel
aHecte3uel. [losiokeHre Ha oONepalMOHHOM CTOJIE Y
nanyeHTa Oblia mnosysexaiiee. [loBpexxzeHHOe IJIed0
CBHCaja C Kpas CTOJIa, TNpeJIiedbe HaxoAWJach Ha
MO/ICTAaBKe-TIOJIOKOTHHKe. AHTHGHOTHUKONIPOPHUIAKTHKA
npoBoguiace LedaszonuHoMm 1 rpamm 3a 30 MHHYT
fo omepaguu. Jloctynm  6bLT  TPYZOAENbTOBUIHBIM.
JUIMHHas TOJIOBKA /BYIVIABOM MBIIIIBI NepecedyeHa U
MPOKCUMAaJIbHBIN KOHeI 0TCe4YeH B CaMOi MPOKCUMaIbHOM
YacTH, AUCTATbHBIA KOHeL pUKCHPOBAH B MeXOYTOPKOBOH

OnucaHue KJIMHUYECKOTO cay4dada

BoabHo#l /I, 64 seT mocTynuja B KJIUHUKY B
2018 roay ¢ AuarHo3oM: 3aKpbITbIi MHOT'0OCKOJIbYAThIN

60opo3zie K MATKUM TKaHAM. OZHOMY malMeHTy ObliIa
yCTAHOBJIEHA LleMeHTHas HOXKa 3HJI0NpOoTes3a, JBYM -
GecueMeHTHas. Bosbmoil 6yropok 6b1  UKCHPOBAH
KalpOHOBBLIMH JINTATyPaMH K CIeliialbHbIM OTBEPCTUAM
Ha HOXKKe 3HJomnpoTe3a. [Ipoo/KUTeIbHOCTD ONeparii
cocraBusa ot 100 1o 125 MuHyT. B nocieonepanoHHOM
nepuvozie JpeHax He MCI0Jb30Basack. UMMo6UIM3anus
rocsie omnepanyy IMPOBOAMJIACE KOCHIHOYHOW IOBSABKOH
6 HesleJM C eXeJHeBHbIM NEPUOAUYECKHUM CHSATHEM JJIsS
aKTHBHO-NIACCHBHOM pa3pabOTKH IJIe4eBOro CycTaBa.
KOHTpOJIBHBIH OCMOTP M peHTreHorpapuu INOBOAUJINCH
Ha 6 Hezese, 3 U 6 Mecauax. OueHKa pe3yJbTaTOB
JledeHHs noBozuack ka0 OLleHKH IJ1Ie4eBOTro CyCTaBa
Yuuepcuteta Kanudopuuu (The University of California
Los Angeles (UCLA) Shoulder Scale) [5]. Ona BkJto4aeT B
ce6s 6asibl o onjeHke 6osu (ot 1 1o 10) u pyHkuu (oT
1 o 10). lonoTHUTENBHO, TIepe/iHee aKTUBHOE CrubaHue
oneHuBaeTcs oT 0 10 5 6aJ1JI0B, CUJIa AKTUBHOTO CrU6aHUSA
0-5 6aJyIoB, Y/IOBJIETBOPEHHOCTh ManueHTa 0-5 6asioB.
Cua ¥ 06beM JIBPKEHUH OLleHUBAIOTCH JJOKTOPOM HJIU
¢du3noTepaneBTOM, OCTa/bHble MapaMeTpbl OLleHHWBAeT
caM mnauMeHT. HauBbIciiui 6ajii MOXET JOCTHraThb 35
6aJIJIOB, pe3y/bTaT Bbllle 27 Ga/lJIOB OLlEHUBAETCH, Kak
XOPOIINHI/OTJINYHBIHN (YOBJIETBOPUTEIbHBIN), HIDKE 27 —
IJI0X0# (HeyZ0BJIeTBOPUTENbHBIN) [6,7].

Oc/io)KHEeHUU GJIMKAUIINX U OTAA/IeHHBIX He ObLIO.
Ha KoHTpO/IbHOM peHTreHorpaMMe yepe3 6 Heflesb 1ocJie
Olepanyy OTMeYyaeTCs CpalleHHe IepejoMa GYropKoB
W CTabUJBHOCTb 2JIEMEHTOB 3HJoNpoTe3a. basiel,
HabpaHHbIe Ha 6 Mecsille MOCJIe ONepaluy, COCTaBUIN OT
30 no 35 GamnoB. B KauecTBe KJWHHUYECKOrO0 MpUMepa
MPUBOJUM Cllefiylolliee HabII0/[eHHe.

nepesioM 60JIbIIOr0 GYropKa, FOJI0OBKK MPaBoOd MJeyeBoi
KOCTH CO CMellleHheM KOCTHBIX OTJIOMKOB (PUCYHOK 1).

PucyHok 1 - PeHmeeHozpamma nie4egozo cycmasa 6016Hot /], 8 MOMeHM NOCmyn/eHust 8 CmayuoHap

TpaBma 3a 1 yac A0 NOCTYIJIEHUA B pe3yJbTaTe
najjecHud Ha I[paBoe IJIe4yo. [Tocue 06Cy)K,Z[eHI/IH 44
MoATrOTOBKH npou3BeeHa onepanud: TOTaJIbHOE

peBepCUBHOE 3HAONPOTE3UPOBAHKE NPABOrO IJIEYEBOTO
cycTaBa (pUCYHOK 2).

PucyHok 2 - PenmeeHozpamma 604bHOl /], HA hepable cymKu nocie 3H0onpome3uposaHust
nze4eso20 cycmasa

59
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06e360sMBaHMe - 06111 HapKo3. [locJie ycTaHOBKHU
pPEBEPCHBHOrO 3HJIONPOTE3a IJIeda paHa MOCJAOWHO
yuuTa Hariayxo. Co BTOpOro /HS HayaTbl aKTHBHO-
NAaCCUBHbIE JIBU)KEHHUsI B IJIeyeBOM cyctaBe. OcMoTpeHa
yepe3s 6 HeJesb: KajJob HeT. /IBUKeHUs B IJIe4eBOM

cycTaBe B MOJHOM o6beMe. [Ipu majabnanuu 60JM HeT.
Ha KOHTpoO/JIbHON peHTreHOTpaMMe IepesioM G0JIbIIOTO
OGyropka CpocJoChb, CTOSIHMe 3HJOINpOTe3a CTabU/IbHOE
(pucynox 3).

PucyHok 3 - PenmeeHozpamma 601bHol /., nocae 6 Hedeab 3HOONPOMe3UpoBaHUsl Nae4eso20 cycmasa

06cyxxaeHue

JHA0IpPOTE3UPOBaHHE B 9KCTPEHHOH
TPaBMaTOJIOTUU MOKa3aHO MPH yeTbipexdpparMeHTapHbIX
nepesioMax no Neer, nepesOMOBBIBHUXaX, CMeI€HHbIX
nepesioMax aHATOMHUYECKOW IIeHKH M HMMIPEeCcCUH
40%  cycTaBHOM  MNOBEPXHOCTH  TOJIOBKM  ILIeda.
[IpoTHBONOKA3aHUsA:  MOJIOAble  aKTHBHble  JIIOAH,
OCTEOMMEJIUT IIJIe4eBOW KOCTH W MOBpeXJeHHe .
Axillary. CioMaHHBIH 60JbLION GYrOopoK JoJKeH OBbIThb

BbIBOAbI

PaHHee  peBepCUBHOE
MO03BOJISIET HOJIYYUTh
JHA0NPOTE3UPOBAHKE

3H/I0NPOTE3UPOBAHUE
xopouiue pe3yJIbTaThl.
IJIEYEBOTO CyCTaBa  SIBJISETCS

JlutepaTtypa

¢uKcHpOBaH  He  paccachblBAIOLIMMU  JIMTaTypaMHU.
PeBepcrBHOe 3HONPOTE3UPOBAHME Y MOXUJIBIX JIOLEH
103BOJIsIeT (QYHKIMOHAJIBHO BOCCTAHOBUTH JAaXKe eC/Id
6oJibLION Gyropok He cpacteTcs. [lo gaHHbIM ]. Guery [8]
BbDKMBAeMOCTb PEBEPCHUBHOIO 3HJOMPOTe3a COCTABJISET
7 net. [loaToMy peBepCHBHOe 3HJONPOTE3WPOBaHHE
He0o06X0IMMO MPOU3BOJUTH JIIOASM MOXKHUJIOTO (60-74 seT)
U ctapyeckoro (75-90 siet) Bo3pacra.

TSDKEJOW U TPYAHOH omlepaldedl © ero /JAOJIKHbI
JleJlaTb ~ ONBITHble TPaBMaTOJOTM W B KPYIHBIX
TPaBMaTOJIOTHYECKUX (OT/eJIEHUSIX) LIEHTPax.
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UbIK 6YBIHBIHBIH, IPOKCUMAaJIAbI 66JIiriHiH TOPT ¢parMeHTTi CHIHBIFBI Ke3iH/e peBepCcuBTi
3HJonpoTe3aeyaeri 6i3AiH ToxKipn6emis
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Tyiingeme

HbliK 6ybiHbIH 3HOONpome3dey ipi mpasmamosio2usablK opmajasikmapoa (6esimoepde) maxcipubeai mpagmamosaoz dapicepsiep
Jcypeizyi muic aysip api Kypdeai oma mypi 6016in mabwvlaadsl. IHOonpomesdeydi epme xacay apKblabl HAYKACMbIH OHAYbl 60UbIHWA HCAKCbL

Hamuodceze Ko/ dHcemkisyze 601adbl. biz 6y makaaada ublK 6ybIHbIHbIH NPOKCUMA/IObl 66i2iHIH mepmKe 66/1iH2eH CbIHbIFbIH pesepcusmi
JHomeH 3Hdonpome3sdey Ke3ziHOe OH Hamudiceze Ko/l HemkiszeH 63 maxcipubemizbeH 6esicmik.

TyiiiH ce30dep: ublK GYbIHbIHBIH NPOKCUMAAObI CbIHbIFbL, UbLK OYbIHbIH 3HOONpOomMe3dey, KAUHUKAAbIK xcardall, Kasakcman.

Our Experience in Reverse Shoulder Arthroplasty in Four-fragment Fractures of the Proximal Shoulder
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Abstract

Shoulder arthroplasty is a heavy and difficult operation and must be performed by experienced traumatologists and in large trauma
(departments) centers. Early endoprosthetics provide good and excellent results. This article presents the positive experience of reverse shoulder
arthroplasty in four-fragment fractures of the proximal shoulder.

Key words: proximal humerus fractures, shoulder arthroplasty, clinical case, Kazakhstan.
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OnucaHue KAUHU4ecKoz20 cy4as

KinvHu4yeckuii ciydai onepaTUBHOrO JieYeHHs1 KOMOMHUPOBAHHOU
HEeCTAa6GU/IbHOCTH KOJIEHHOTO CyCTaBa, BbI3BAHHOI NOBpeXAeHHEM Tpex
CTAaOU/IU3UPYIOLIUX CBA30K
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Pe3ome

B OdaHHoll cmamve npedcmasseH KAuHu4veckull cayvaill KOMOUHUPOBAHHO20 NO8pexcdeHusl mpex c8s130K (nepedHsis U 3a0Hss
Kpecmoo6pasHble U Medua1bHasl 60ko8as ces3ku) y 46-1emHell sceHuuHbl ¢ u3bbimouHol maccoll meaa (UMT = 38).

He eospems 6uaZHocmupoeaHHoe I’lOSpleCaEHUB CB8530K U omcymcmeueymoeuﬁ o5 ux HOpMaA/1IbHO20 80CCMAHOB/1€HUS, hpuses0 K
KOMﬁuHUPOSGHHOﬁ Hecmabu/bHOCMU KO/1eHHO20 cycmasda U 603HUKHOBEHUO nokasaHuli K ux peKoOHCmpyKyuu.

Ha daHHblil MOMeHM, Yepe3 6 Hedeab ¢ MOMeHMa onepayuu, NAyueHm Hava/ada camocmosimeabHO HACMyNnams Ha ONepupo8aHHyH
KOHeYHOoCmb, JuanasoH 0onycmumblX O8udceHUll 8 KoJeHHOM cycmage - ceubaHue do 90 zpadycos. IlaaHupyemvlii cpok NO/AHO20
s8occmaHoseHus — 24 Hedeau.

Kamwueswle caosa: KOM6MHHP06’GHHCIﬂ Hecmabu/1bHOCMb KO/EeHHO20 cyemasa, 3a0HA3 erCmOU6p613HClﬂ Ces3Ka, MeduanbHas
6okosas Cces3Ka, nepedl—lﬂﬂ ercmoo6pa3Haﬂ Ces3Ka, mpasema Ko/1eHHOo20 cycmaea, KAUHUYecKull C./Iy"lalj.
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BBeaenue

KoM6GuHHpOBaHHBIH paspbIB nepesHen
Kkpectoobpa3Hoi cBsa3ku (I1KC), 3agHel kpecToo6Gpa3HOM
cBsa3ku  (3KC) wu wmeguanbHONW  GOKOBOW  CBSI3KH
(MBC) sBasieTcss peiKHM, HO C THIOWUYHOW KapTHUHOU
naTtoreHesa, TpaBMoOH KoJsieHHoro cycraBa (KC) [1].
B oTivuMe OT NOBpexJeHUs 3aJHe-Hapy)KHero yrja,
MeAMa/lbHasA KoJlIaTepaJibHasi CBA3KAa OOGLIYHO HMeeT
Gojsiee  BBICOKMH MOTEeHIMWan JJsd BOCCTAHOBJIEHUS
IPpY KOHCEPBATUBHOM JIEYEHHUH, OCOGEHHO B IEpHO/,
CBOEBPEMEHHOM JMarHOCTUKH TpaBMbl. TeM He MeHee,
€CJIM CYLeCTBYeT 3HauuTeJbHash HecTabuabHOCTb B KC,
9TO ABJSAETCA MNPSMBIM IOKa3aHUEM K OIepaTHUBHOMY
BMelaTesabCTBY. Ritchie J.R. u ap. mokasanu, yTto mosHOe
HOBpeX/leHHe NI0BepXHOCTHOro iuctka MBC B coyeTaHuun

OnucaHue KIMHUYECKOro cay4dasa

Hamu npejcraBieH  KJIMHUYECKHMH  HpHUMep:
HanueHT A -KeHLHa 46 JIeT, 10JIy4uJia TpaBMy KOJIEHHOTO
cycraa 3a 11 MecsiLeB Zjo noctymienus. [lepBas nomouib,
OKa3aHHasi MO MECTY JKUTeJbCTBa, 3aKJ/yajlacb B
pentreHorpaduu KC, vckiouyeHUs] KOCTHOM NMaTOJIOTHH,
HaJIoXKeHMsI runcoBodi umMmmo6buansanuu KC Ha 20 gHel ¢

c nospexxzaenueM 3KC mnpuBofgAT K H3GBITOYHOU
BHYTpPeHHell porauuu 6GoJsblue6eploBOd KOCTH U
3HAYUTEJBbHOMY YBEJHYEHHUI0 3aZiHel HecTaGU/IbHOCTH
[2].

YacToTa coYeTaHHBIX TpaBM CBSI30K KOJIEHA
coctasisieT npuMepHo 0,8 Ha 100 000 yesoBek B rox [3].
[lorHOe TOBpeXx/JleHue MeAHaJbHON OGOKOBOW CBSI3KH
(3 creneHb - COTJIACHO TPAJUIIMOHHOW KJIMHUYECKOH
kjaaccuoukanuu [4]) umeror mnoytH 80% ciaydaeB
KOMOHMHHUPOBAHHBIX TOBpeXJeHUH, B 95% ciydaeB
MPOMCXO/IUJI Pa3phIB MepeHed KPecToOOpa3HON CBA3KH.
3a/iHsis HeCTa6UIBHOCTD MOBpeXJasiach y 53% ManueHToB,
ropaszio yaiie TpaBMa Bo3HuKaJsa Beaencteue JATIT (64%)
10 CPaBHEHMUIO CO CHOPTUBHBIMHU TpaBMaMHu (46%) [5].

peKomeHaauueﬁ (0] ,C[OBHpOBaHHOﬁ Harpyske Ha HUXHIOHO
KOHEYHOCTb B Te4yeHUHu 1 Mecdna.

B nocseaymoleM, nocjie CHATHUS HMMOGHUIN3ALUH U
HayaJla caMOCTOSITe/IbHOM X0/1b6bl, y TaljueHTKH Pa3BUJIach
XpOHHYeCcKass KOMOGMHMpOBaHHasi HecTabuabHOCTh KC
(pucyHox 1).

PucyHok 1 - I[loaHwle pa3pbigvl nepedHet], 3adHetl u MeduanbHO-60K0801 C85130K KOJIEHHO20 Cycmasa

Yepes 5 MecsleB ¢ MOMEHTa TpPaBMbl, GbLIO
BbinosiHeHO MPT kosieHHOro cycraBa, KOTOpOe MoKasajio

MOJIHble pa3pbIBbl TNepefHel, 3aZHel U MeAuaJbHO-
60koBo# cBsi30K KC (pucyHOK 2).

g |J~Iw)

PucyHok 2 - MPT kapmuHa pa3pblea KoneHH020 cycmasa y hayueHmku A

B ycioBuAXx Hamed KJIMHUKY, MaLUEHTKe B
O/JHOMOMEHTHOM NopsiJiKe 6blyIa NPOBe/ieHa onepanus 1o
miactuke paspbiBa MBC n 3KC ayToTpaHcIJlaHTaHTaMHU.
MBC OblL1a 3aMellleHa CYXOXKUJIMEM HEMXHOW MBbIIILbI,
pexoHcTpykuus 3KC 6bL1a npoBefieHa ¢ UCNOJb30BaHUEM
CYXOXKHJIMH  TOJIyCYXOXKUJIBHOM ¥ MaJo6epLoBOi
MbpIlL. /[aHHOe BMeIaTesJbCTBO ObLIO BBINOJHEHO 110
CTaH/AAPTHOM ONepaTUBHOM MeTOAMKe, yTBepXK/AeHHas
KJIMHUYECKUM HPOTOKOJIOM MuHucTepcTBa

3apaBooxpaHenus Pecriy6imku KazaxcraH [6,7].

YuuThIBast BO3pacT, CHY)KeHHble QYHKI[MOHAIbHbIE
TpeGoBaHUA [JJs CycTaBa M JJsg  NPOOUIAKTUKH
apTpodubposa, BOCCTaHOBJIEHHE nepegHen
KpecToo6pa3HOM CBSI3KU He BBINOJIHSJIOCh.

Y  nmanueHTa  MOJIy4€HO
coryiacue Ha myOJIMKaIUI.

nHpopMUpOBaHHOE
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06cyxaeHue

B MOMeHT TmoJiyueHHs] TpPaBMbl KOJIEHHOTO
CyCTaBa, BAXXHO BBISICHUTbH OOCTOSITENbCTBA U XapaKTep
TpaBMbl, yTOUHHUTD KaJoObl manueHTa. [Ipu aJleKBaTHOM
06e300JIMBaHUM U JOCTAaTOYHOW [JJi HCCIAeA0BaHUS
peJlakcalliM MBI KOHEYHOCTH, HEeO6XOJUMO MPOBECTU
psan OYHKIMOHAJNBHBIX ~ TECTOB Ha  BbIsIBJIEHUE
MOBPEX/IeHUs] TOW WJIM UHOU CTPYKTYpHhI: TecTa JlaxMaHa,
nepeJiHero WK 3a/IHETO «BbIJIBIXKHOTO SIIUKOB», BAJIbIYC
W BapyCc TeCTOB, POTALMOHHBLIX TeCTOB, OIpeJesieHre
GYHKLIMM aKTHBHOTO Pa3rU6aHus TOJIEHHU U T.JI.

B ocTpoMm mnepuose TpaBMbl KOJIEHHOTO CyCTaBa,
NepBUYHAs JUArHOCTHUKA MpeJCTaBJseT 3HAuMTeJbHble
TPYAHOCTH M3-3a OOIMX A/ IOBPEXJEHUH CycTaBoOB
CUMITOMOB: 00Jib, OTEeK, pedJIEKTOPHBIH T'MIEPTOHYC
MBILIL, KOHEYHOCTH, OTPaHUYEHHE IBHXKEHUH B CycTaBe U
reMapTpos.

B 3apy6exxHon JuTepaType XOpOLIO
3apeKoMeH/ioBas cebs1 anropuTMm «OTTaBCKUX TMPaBUII
KoJieHa» [9], KOTOpbIA TMO3BOJIIET ONpPeAeNsATb C
[[eJIeCOOOPAa3HOCThI0  HA3HAYEHHUs TOT0 WJIM HHOTO
WHCTPYMEHTa/IbHOT'0 06C/Ie/[OBaHUS.

M cK/II09MB HAa OCHOBE BbIILIEYKa3aHHOI'0 aJITOPUTMA
KOCTHYIO TATOJIOTHIO, ONpeiesisisi Ha KJIMHUYECKUX TeCTax
HecTabuabHOCTh KC, peKOMeH/I0BaHO B caMoe GJIKaiiiee
BpeMs BeinosiHATb MPT ncciegoBanus.

TpaguuronHo, MPT yacTo ucnosib3yeTcsi TOJNbKO B
TOM CJIy4ae, eC/IM KOHCePBAaTUBHOE JledeHHe He IPUHOCUT
noJsioxkuTeapHoro  sddekra. Takke  HepuoJUYECKU
BCTpeyaeTcsl MHEHMWe, 4YTO INpPU OCTpbIX TpaBMax MPT
JlelaTb Hellesleco06pa3HO, TaK KaK Ha/MuMe O6LIMPHOTo
oTeka M TreMapTpo3a He I03BOJIIeT B IOJHOM Mepe
OLIEeHUTb KapTUHY NOBpexJeHus. PasymeeTcsi, nojo6HbIe
3a0J1y>K/leHUs1 JaBHO ONpPOBEPrHYTbl MHOTOYHUCIEHHBIMU
uccaegoBanusamu [10-12].

KoHcepBaTuBHOe  JleyeHHe  3aKJO4YaeTcs B
nMMmobunusaguu KC cpokoM Ha 4-6 Hejesb, UCKJ/IOYas
OCeBYI0 HarpysKy Ha KOHeYHOCTb. B jajbHeilleM
NpOBOJATCA KJWHUYECKHEe TeCThbl, NPU Heo6XOAMMOCTHU
noBtopsieTcss MPT. ¥ Fanelli GC u fp., nogo6Has TakTUKa
M103B0JIWJIa COXPaHUTb Kak MUHUMYM MBC 1 B OTCpOUYeHHOM
nepuofe 6b11u BocctaHoBsieHsl [IKC u 3KC [14-17].

BbIBOAbI

BcnencrBue JJUTENbHON HEeCTabUuJIbHOCTH
KOJIEHHOT'O CyCTaBa U COOCTBEHHOI'0 M30BITOYHOrO BeCa,
y NalMeHTKU pa3BUJach XOHApoMasauus 2 creneHd. Co
BpEMEHEM 3TO MOXET MPUBECTH K Pa3BUTHIO apTpo3a

c 6OoJIeBBIM CHUHAPOMOM U TMOSIBJIEHHUIO [OKa3aHUU
K npore3upoBaHuio. CBoeBpeMeHHasl JMarHOCTHKa
o 06HOro BBIPAXKEHHOTO MOBPEX/AEHUS, Moria

MO3BOJIUTh U30€KaTh OIlepaTUBHOTIO JIEHEHUA U COXPAHUTb

Jlurepartypa

Ritchie JR u Jip. pekoMeH/ZJ0BaHO BOCCTAHOBJIEHUE
MBC nmnpu KOMOGUHHUpPOBaHHBIX mnoBpexgeHusax 3KC-
MBC p/1s BOCCTaHOBJIEHHWS] HOpPMasIbHOW 6GHOMeXaHUKU
koseHa. MBC W MeguaZbHBIM  KaIlCyJ/0-CBS304YHbIN
anmnapaT KoJieHa SIBJAITCS OCHOBHBIMU MeJua/bHbIMU
crtaTuyeckuMu crabuansaropamu KC [2]. K sunaMmuyeckum
crTabuau3aTopaM OTHOCATCA mm. sartorius, mm.
gracilis, mm. semimembranosus u MejuajsbHas ToJ0BKa
gastrocnemius [8]. 3agHAS Kocas CBsA3Ka JIEXKUT K3aud U
ry6oko oT MBC. ®yHKIMOHAIBHO, OHA CHWXKaeT POTaLHI0
KC. Korma KosieHO NMOJTHOCTBbIO BBINPSIMJIEHO, KOMILJIEKC
npefoTBpalllaeT BalblyCHYI AedopManMio. YMeHbLIaeT
BHEIIHIOI0 pOTAalL{I0 TOJeHHM U BHYTPeHHeW poTanuu
6e/JpeHHOM KOCTH.

Tzurbakis M wu ero kosern [18] cpaBHMIM
pe3yJbTaThl  ONEpPaTHBHOTO JiedyeHUsl MAlUEeHTOB C
KOMOHWHHMPOBaHHBIMHATPaBMaMU CB30KKOJIEHHOT'OCYCTaBa.
Copok BOCeMb NAallMEHTOB ObLIM KJIACCUPUIMPOBAHbI Ha
OCHOBE KOHKPETHBIX IOBPEXJEHHbIX aHAaTOMMYECKHX
cTpykTyp: noBpexzaeHue [IKC / MBC (rpynna A), pa3pbIBbl
[MKC nn 3KC B coueTaHUM € TpaBMaMU Hapy>KHOU 6OKOBOH
cBA3KM (rpynmna B) W TpaBMaTHYecKHe BBIBUXH KOJIEHA
(rpynma C). Copok 4YeThIpe MAaLlMEHTbl HAXOAMUJHUCh IOJ,
HabJtofieHreM B cpefiHeM 51,3 Mecsana. He 6b111 oTMe4eHbl
pas/uyusa  MexJy TrpynnamMu 1o mkase JlucxosbMa
(Lyshlom Knee Score). Bamnbl Ternepa (Tegner Scoring
Scale) mpu mocnexayroueM HabJIOAEHUH 0 CPAaBHEHHIO
C NepBOHAYaJIbHON OLIEHKOW ObLIM HMXKe B rpymnnax B u
C, 6e3 omyTuMo# pasHunbl B rpynne A. Y 77% u3 duciaa
paccMOTPEHHBIX NALlMEHTOB KOJIEHHBIH CyCcTaB BEPHYJICA K
byHKIMOHAIBHOM HOpMe. HUKaKUX OTJIMYMH B Hana3oHe
JIBIDKEHUH, IoTepe pa3rubaHust WM CTH6aHUU B Ipynnax
OTMeYeHbl He ObLIH.

Yepe3 6 Hejesb C MOMEHTa OlNepalUu MalUEHT
Haya/la CaMOCTOSTEJNbHO HACTYNaTh Ha ONEPHUPOBAHHYIO
KOHEYHOCTb, JMana30oH JAOoMyCTUMbIX ABWxKeHUH B KC -
crubanue 70 90 rpaaycoB. BoccTraHOBUTE/IbHOE JieueHHe
OPOXOJUT COIVIACHO TPOTOKOJIy peabwnurtanuu [13],
MJIAHUPYEeMbIA CPOK IOJIHOTO BOCCTAHOBJEHUs - 24
HeJeJu.

LIeJIOCTHOCTh KakK MWHUMYM OHHOﬁ U3 HOBpe)KL[eHHbIX
cBs130K. C 3TOH 1LleJbIo, 1e/leco06pa3Ha MMMOGUIN3AIMs Ha
6oJiee JI0JITUH CPOK, UCKJIFOUEeHH e HAarPy3KH Ha KOHEYHOCTh
u npoBefeHre MPT pauarHocTHkd B HauboJsiee paHHHUeE
CpOKI/l AJid HOL[TBep)KILeHI/IH JAAaHHBIX KJIMHHU4Y€ECKOrIo
o6cJie/J0BaHuUsl.
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Tyninaeme
Makanada cemizdiknen ayvipamuit (JCH = 38) 46 scacmarbl aliendiH mize GybIHLIHLIY MYPAKMAHObIPY Wbl YW CIHIpiHIY (a10bIHFbI

JicaHe apmKbl Kpecmmapizdec scaHe mMeduandsl byliipaik ciHipaep) 3aKbIMOAYybIMEH 60AFAH MypaKCbI30bIFbIH 0Ma Jcacay apkblabl emoeyoiy
KAUHUKA/bIK HCAFOAtibl cCUnammasnraH.

CiHipsepdiy 3aKbIMOAAyblH yakblmbiHOAa OJuazHOCMUKAAaMAy MeH Ka/ANnblHA Keamipy ic-wapanapsiHely dicypeisiameyi mize
6y bIHbIHbIH, MYPAKCbI30bIFbIHA AbIN KeAain, Kypdeal peKOHCMPYKYUSAAbIK 0ma #acayFa Kajxcemmiaik myrbi3obl.

Kasipei mayoa omada kellin 6 anma mep3im emmi. Haykac oma scacanarau asrvlH e30izineH 6aca anadsl, mise 6yblHbIHbIH Uiayi - 90
epadyc. Toavlk KaanvlHa Keay mep3imi 24 anma den 60xcanyoa.

TyliiH ce3dep: mize GYbIHbIHBIH APAAAC MYPAKCLI30bIFbL, APMKLI Kpecmmapisoi ciyip, an0biHFbl Kpecmmapizoi ciip, mMeduadvt

6ylipaik ciHip, mize 6YbIHbIHbIH HaAPAKAMbl, KAUHUKA/AbIK HaFoall.
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Surgical Treatment of Combined Instability of the Knee Joint Caused by Damage to Three Stabilizing
Ligaments (ACI, PCL, MCL). Clinical case
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Abstract

This article presents a clinical case of combined injury of three ligaments (anterior and posterior cruciate and medial lateral
ligaments) in a 46-year-old overweight woman (BMI = 38).

The late diagnosed damage to the ligaments and the lack of conditions for their normal recovery led to combined instability of the
knee joint and the appearance of indications for their reconstruction.

At the moment, 6 weeks after the operation, the patient began to step independently on the operated limb, the range of permissible
movements in the knee joint was flexion up to 90 degrees. The planned period of full recovery is 24 weeks.

Key words: combined knee joint instability, posterior cruciate ligament, medial lateral ligament, anterior cruciate ligament, knee
injury, clinical case.
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JIIOCYIIOB AXMETKAJIA 3AMHOJIJAEBUY

29 aHeaps 2021 2. He cmasio dokmopa MeJUYUHCKUX HAYK, Y1eHa-koppecnoHdenma HayuoHasnvHoll akademuu
ecmecmeeHHbIX Hayk, npogeccopa [rocynosa Axmemxaau 3atiHondaesuya.

OH 8bINO0/HA/N 8bICOKOMEXHON02UYHbIE ONEepamusHble 8Meuwameabcmea Npu MHONCeCMBEHHbIX U COYeMAHHbIX
nepesnomax kocmell u cycmagos kKoHeyHocmell, epydHOlU KaemKu, kocmell masd, 0CA0NMCHEHHbIX NepesomMax U mpasmax,
3aHuMascsl npenodasamenbckoll U HaQyyHo-uccaedosamenbckoll pabomoti.

OH poduscs 10 utons 1948 2o0da 6 cene Myscukcy 3aiicaHckozo pationa BocmouHo-KasaxcmaHckoli o6aacmu.

B 1966 200y 20dy nocmynua Ha sevebHblll pakysbmem CemunanamuHcko20 20€y0apcmeeHHo20 MeoUuyuHCKOo20
uHcmumyma. Okonuua ezo 8 1972 200y u, Kak 0OUH U3 JAYYWUX BbINYCKHUKO8, OCMABJ/eH accucmeHmoMm kageopwl
onepamusHoli Xupypauu ¢ monoapaguyeckoli aHamomuell, 2de paboma do 1980 2oda.

B 1981 200y Axmemkaau 3aiiHondaesuy nepesedeH accucmeHmom kaghedpbl mpasmamo.io2uu, opmoneduu U 80eHHO-
noseeotl xupypauu.

Buin 3amecmumenem dekaHa sevebHozo pakyarbmema ¢ 1980 no 1985 2odvl. B amo epems cosmewan
npenodasameavckyio dessmeabHOCMb € HAYYHOU U op2aHu3amopckoll pabomoll, npuHuMasn akmueHoe yvacmue 8
opz2aHu3ayuu u pabome cmpoumeabHulX 0mps1008, cmpoumenbcmee y4ebHblX KOpnycos, 8 mom yucae 30aHull CnopmueHo2o
J1a2epsi 8 COCHOBOM 6ODY.

B 1981 200y sawjumua kaHdudamckyio duccepmayutro Ha memy: «Kocmuass aymo- u 6pegoasnonsacmuka
uH@uyuposaHHvlx degpekmoe nod83dowHoOU Kocmu 8 IKchepuMeHme».

C 1984 200a Axmemkanu 3atiHosndaesuu doyeHm kagedpsbl mpasmamoso2uu-opmoneduu, 8 1990 20dy, o0HuM us
nepebix omeyecmeeHHblX Cneyuaaucmos sawumusa dokmopckyio duccepmayuro Ha memy: «/uazHocmuka u JjeveHue
3aKpblMmblX nospesicoeHull 20,1eHOCmMonHo20 cycmasa» e 2opode Kyiibviwes, ¢ 1992 2oda cmaa npogeccopom kagedpul.

B 1993 200y, no unuyuamuse pekmopa Paucosa Tonezena Kaszesosuua, 8 uHcmumyme omkpblma Hosasl kagedpa
MeduyuHbl kKamacmpodg, 3agedyrowum komopol cmaa Axmemxaau 3atiHondaesud.

C 2002 no 2007 200w! pabomad 8 d0A%CHOCMU JeKaHa s1e4ebHo20 U Meduko-npoduiakmu1ecko2o akysabmemos.

Axmemxkaau 3aiinosdaesuy Hanucaa 2 moHozpaguu, 6osee 350 ony6AUKOBAHHbBIX HAYYHBIX pabom, 8 Mom Huce,
20 y4ebHbIX nocobull u Memoduueckux pekomernoayuii, aemop 6osee 60 uzobpemenuli CCCP Pecnybauku KazaxcmaH, 14
MedHcdyHapodHbIX nameHmos 6asvl daHHuix Web of Science, Thomson Reuter, 4-x namenmos Pocculickoti Pedepayuu, 6os1ee
40 uHHOBAYUOHHLIX NAMeHMo8 Ha uzobpemeHue Pecnybauku Kazaxcman u 75 payuoHanusamopckux nped101ceHull.

Axmemgxkaau 3atiHosdaesuyv — agmop HaQy¥H020 OMKpblMusl 8 MeduyuHe: «3aKOHOMepHasl C8513b Mexcdy pa3sumuem
nosuop2aHHoli Hedocmamo4HoOCMuU U U3MeHeHUeM YeHmpa/abH020 8eHO3HO20 0a8/1eHUs1 0P2AHU3MA Ye108eKd, HaxX00s1uje20cst
8 kpumuveckom cocmosiHuu», Junaom MedscdyHapodHoll akademuu asmopos8 Hay4HblX omkpbimull u uzobpemeHull
Poccutickoil Akademuu Ecmecmeennuvix Hayk om 28 Hos6ps 2013 2o0a.

Kosanekmue HHITO um. akademuka bamnenosa H./l. 2ay6oko ckopbum o Hegocno/HUMOU nomepe u 8vlpascaem
UCKpeHHUe c060.1e3H08AHUSI POOHBIM U 6AU3KUM.

Axmemkanu 3atiHondaesu4 Hagcezda 0OCMAHeMCcsl 8 Hawell NamMsimu 4e/108eKoM, 6e32paHu4HoO AH0AWUM C80€ de10 U
paderoujum 3a He2o, APKOU AUYHOCMbIO KA3AXCMAHCKOU mpagmamo.i02uul.
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