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HOPMATUBHBIE CCBUUIKHA

B Hacrosmieil auccepranuu ObUIM HMCHOJB30BAHBI CCHUIKA Ha CIEAYIOIIHNE
CTaHAAPTHI:

3akoH Pecny6nuku Kazaxcran ot 1 uronst 2024 rona Ne 103-VIII 3PK «O nayke
Y TEXHOJIOTUYECKOHN MOJUTUKE» (C U3BMEHEHHUSIMU U JOMIOJIHEHUSIMU IO COCTOSTHUIO Ha
15.03.2025r.)

[Ipuka3 Munuctpa o6pa3oBanuss U Hayku PecnyOnuku Kazaxcran «O06
yTBepxkaeHnn [IpaBui npucyxaenus crenenei» ot 31 mapra 2011 roma Ne 127 B
penakiuu nmpukaza MUHHCTpa HayKu U Beiciero oopaszoBanust PK ot 06.01.2025r.

[Ipukaz Munuctpa obOpa3oBanuss u Hayku PecnyOmuku Kazaxcran «O6
yTBEPKACHUU THUIIOBOrO MOJOKEHUS O AUCCEPTAIMOHHOM coBeTe» oT 31 mapta 2011
rona Ne 126, B penakiuu nprkasa u.0. MUHHCTpa HAyKW U BIciiero oopasoanusi PK
oT 29.08.2024 Ne 425 NucTpykius 1o opopMIICHHIO AUCCepTaluy U aBTopedepara.

['OCT 7.32-2001 (u3menenwns ot 2006 r.) Cuctema cTaHAapTOB MO0 HHGOPMAIIHH,
OnOImoTeuHOMYy M M3JaTeNnbCcKOMy neny. OT4eT O Hay4HO-HCCIEeI0BATEIbCKON
pabote. CTpykTypa ¥ npaBuia oQpopMIICHHUS.

I'OCT 7.1-2003. bubnuorpaduueckas 3anuck. budbnuorpadurueckoe onvcaHue.
OO61ue TpeOOBaHMS U MPABUIIA COCTABIICHHUS.

Komekc PK O 3mopoBse Hapoma u cucreme 3apaBooxpaHeHust Cratesa 80.
[Topsinoxk BBO3a JEKAPCTBEHHBIX CPEACTB, M3JEIMM MEIUIMHCKOTO HAa3HAYeHUs U
MEIULIMHCKON TEXHUKHU.

[Tpuka3 Munuctpa 3apaBooxpanenus Pecyonuku Kazaxcran ot 2 anpens 2018
roga No 142 «O6 ytBepxaeHun IIpaBun mpoBeneHUS MEIUKO-OMOJOTHYECKUX
HKCIIEPUMEHTOB, JOKIMHUYECKUX (HEKIIMHUYECKHUX ) U KITMHUYECKUX UCCIICIOBAHUNY.

[IpaBuna odopmieHus AriccepTaiid Ha COMCKAHHWE YYCHOW CTETCHH JOKTOpa
dunocodpun (PhD), moxropa mo mpodumto. MUHUCTEPCTBO 00pa3oBaHUS M HAyKU
Pecry6mmku Kazaxcran Komurer o konTposio B chepe obpazoBanus n Hayku MOH
PK, 2014 rop.

3akmrouenue drndeckor komuccun HHI[TO nmenu akagemuka barnenoa H./I.
Ne4/2 ot 21.12.2020 rona.
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OBO3HAYEHUA U COKPAIIEHUA

Arbeitsgemeinschaft  fiir  Osteosynthesefragen (Accomumanus
OCTEOCHHTE3A)

American Society for Testing and Materials (AMepukanckoe
OOIIIECTBO TIO UCIIBITAHUIO MAaTEPHUATIOB)

Computer-Aided  Design  (cuctemMa  aBTOMAaTU3UPOBAHHOIO
MPOEKTUPOBAHMS)

HAUMEHOBAaHWE  KOMITAHUU-TIPOM3BOJAUTENSI  MMIUIAHTAaTOB |
OrMoMexaHUYeCKOU JJabopaTopuu

Dual-energy  X-ray  Absorptiometry  (aIByxdHEpreTHdecKas
PEHTT€HOBCKasi aOCOPOIIMOMETPHS)

Fracture Risk Assessment Tool (MHCTpYMEHT ISl OIICHKH pPHCKa
MEepPEIOMOB)

Harris Hip Score (mkama Xappuca)

International Organization for Standardization (MexmayHapoaHast
OpraHu3alus 1Mo CTaHIapTU3aAI1HN )

Interquartile Range (MeXKBapTUIBHBII UHTEPBAII)

Locking Compression Plate (6mokupyemass KOMIIPECCHOHHAs
MJIACTHUHA)

Less Invasive Stabilization System (cucrema MHHUMAaNIbHO
WHBA3UBHOM CTAOMIIN3AIINN)

Minimally Invasive Plate  Osteosynthesis (MUHUMaIBHO
WHBA3UBHBIN HAKOCTHBIM OCTEOCHHTE3)

Oxford Hip Score (Oxcdopackas mikana)

Open Reduction and Internal Fixation (oTkpwiTas peno3uius u
BHYTPECHHSIS (hUKCAITus)

Picture Archiving and Communication System (cuctema apXuBaIiu
U Tiepeiauu u300paxeHui)

Radiographic Union Score for Hip fractures (paguorpaduueckas
OaJUTbHAs IIKaJa CpalleHus MEPEeJOMOB 00JIACTH Ta300€IPEHHOTO
CycTaBa)

Standard Deviation (cTaHzapTHOE OTKJIOHEHUE)

Timed Up and Go (Tect «BcTanb u uamn»)

Unified Classification System (cTangapTU3upOBaHHas CHCTEMa
KJ1accu(UKAIUU IEPUIPOTEIHBIX TTEPETOMOB)

JloBepUTENBHBINA HHTEPBAI

Nmemudeckas 001€3Hb cep/iia

Nnanekc maccel Tena

MeTo 1 KOHEUHBIX 3JIEMEHTOB

HanvoHanbHBIM Hay4HBIA LIEHTP TPAaBMATOJOTMH W OPTOIEIUN
nMeHu akagemuka H.JI.barnenoa

OTneneHue aHECTE3UOJIOTHH, peaHUMAIIUN U MHTCHCUBHOW Teparuiu
[TepunpoTe3Hblii nepesoMm OepeHHON KOCTH

ToranpHOE 3HIOIPOTE3UPOBAHUE TA300EAPEHHOIO CyCTaBa
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OIIPEJAEJIEHUSA

bukoprukanbHasg ¢uKcauMss — METOJ XUPYPrHUYE€CKOro KpEIUIEHUs, MNpU
KOTOPOM BHHT MPOXOJUT uepe3 00a KOPTUKAIBHBIX CJIOS KOCTH, YTO OOECIEUUBAET
MAaKCHUMaJbHYI0) MEXaHHUYECKYK) YCTOMYMBOCTh KOHCTPYKUHH W PABHOMEPHOE
pacrpeeneHue Harpy3ku Ipu OCTEOCHHTESE.

Buomexanuveckasi CcTaOMJIBLHOCTH — CIOCOOHOCTH CHCTEMBI «KOCTh—
MMIUIAHTAT» COXPAHATh MPOCTPAHCTBEHHYK) YCTOMYMBOCTH II0J] BO3JIEMCTBUEM
(GYHKIIMOHAIBHBIX HAarpy30K, obecreurBas yCaoBUs Il KOHCOIUAAIMU TiepeoMa U
peaoTBpalias MUrpaluo Gukcaropa.

3anac npoyHocTH — Oe3pa3MepHas BEJIMYMHA, pACCUNThIBaEMasi Kak OTHOIICHHE
IpeJesa MPOYHOCTH MaTepualla HMMIUIAHTaTa K MaKCUMaJIbHOMY pPacyeTHOMY
HaIpsHKEHUIO, BO3HUKAIOIIEMY B HEM MPU MOJEIUPOBAHUU HATPY30K.

Knaccupuxanusi Vancouver — MexXayHapoaHas cucTeMa auddepeHImanum
NEPUTIPOTE3HBIX TEPEIIOMOB OCAPEHHOW KOCTH, YUYWTHIBAIOMIAS JIOKAIHA3AIUIO
MOBPEXKACHHUS, CTAOMIBHOCTh HOXKKH 3HIOMPOTE3a U KAUECTBO KOCTHOU TKAHU (THUIIBI
A, Bl1, B2, B3, C).

MeTox KOHEYHBIX 3JJIEMEHTOB — YHCJIEHHBIM METOJ MOJCIUPOBAHUS,
OpUMEHSIEMbI I aHallu3a paclpeieNieHuss HanpsbDKeHUul u  aedopManuii B
OMOMEXaHNYECKON CUCTEME «KOCThb—IIJIACTUHA—HIONIPOTE3N.

MyHUMAJILHO HMHBA3UBHBIM HAKOCTHBIM OCTEOCHMHTE3 — XUpyprudeckas
TEXHUKAa YCTAaHOBKM W (DUKCAIMU IUJIACTUHBI 4Yepe3 Majble JOCTYNbl BHE 30HBI
nepernomMa (TyHHEIHUpPOBaHUE), oOecredynBaromias CTaOWUIbHBIM OCTEOCHHTE3 MpHU
MaKCUMaJIbHOM  COXpPAaHEHUU  TEPUOCTAIBHOTO  KPOBOCHAOKEHUS  KOCTHBIX
(GbparMeHTOB 1 MUHUMHM3AIIMN TPABMATU3AIMH MITKUX TKaHEH

MyabTHaKCHANIbHAA  (NOJHAKCHAJIbHAs) (QUKCAUUMs —  TEXHOJIOTHS
OJIOKMpPOBaHUSI BUHTOB B TUIACTUHE TOJI BapuaOeIbHBIMH yTiaMu (B ONPEICICHHOM
KOHYC€), 4YTO IMO3BOJISIET XUPYpPry O€30MacHO OOXOIUTh HOXKY SHJIONpOTE3a U
[EMEHTHYI0 MaHTHIO, COXPaHsIsl BHICOKYIO YTJIOBYIO CTaOUIBHOCTh KOHCTPYKIIUU.

Hanpsizkenne mo Musecy — SKBHUBAJCHTHOEC HANPSOIKEHUE, HUCIOJIB3YEMOE B
METOJI€ KOHEYHBIX AJIEMEHTOB ISl OLECHKHA MPOYHOCTH MaTepualia UMILUIAHTaTa W
ONpPEACICHUs] 30H KPUTUYECKOW KOHILEHTpPAlUM HArpy30K B CHCTEME «KOCTb-
IIJJACTUHA.

Hecpamenne (JIokHBIH CycTaB) — IMPEKPALICHUE MPOLECCOB PENApaTUBHOU
pereHepanyu B 30HE MEPEIOMa, IMTOATBEPKACHHOE KIMHUYECKA U PEHTI€HOJIOTMUECKH
B CPOKH CBBIIIIE 6 MECSIIEB MOCIIE ONIEPALUU.

Ocreonopo3 — cucTeMHOE 3a00JieBaHME CKelleTa, XapaKTepusyroleecs
CHIKCHUEM IUIOTHOCTH U HAPYLICHUEM MHUKPOAPXUTEKTOHWKM KOCTHOM TKaHW, YTO
3HAYUTENbHO TOBBIMAeT puUcKk Bo3HUMKHOBeHHUs IIIIBK u puck necrabunuzaruu
¢dukcaropa.

OTkpbiTas peno3vuusi ¥ BHYTPEHHAA (PUKCAUUA — METOJ XUPYPrUUIE€CKOro
JICYEHUs MEePEIOMOB, BKIIFOYAIOIINN OTKPBITYIO PEMO3UIIMI0 KOCTHBIX (PparMeHTOB U
WX CTAOMJIN3AIMIO C TOMOIIBIO MTOTPYKHBIX METAUNIMYECKUX UMIUIAHTATOB; B TAHHOM
UCCJIEIOBAHUM pealu3yeTcss B OO0BbeME HKCTpaMeAyJUISIPHOIO  OJOKUPYIOLIEro
OCTEOCHHTE3A.



Ilepunpore3nblii nepesioM OepeHHONH KOCTH — TepejoM OeAPEeHHON KOCTH,
BO3HUKAIOIIUN B 00JJACTH YCTAHOBJIEHHOI'O 3HJONPOTE3a WIM B HENOCPEICTBEHHON
OJIM30CTU OT €r0 KOMIIOHEHTOB.

IIpoBOIOYHBIN CePKJISAXK — METOJA JONOJHHUTEIbHON (DUKCAIUMU KOCTHBIX
dbparMeHTOB MyTeM MX OXBaTa METaJUIMYECKOM TMPOBOJIOKON WM JIEHTOM; B
OJIOKUpYIOIIE  MJIACTUHE  CEPKISKM  UHTErPUPYIOTCS  4epe3  CHelHalibHbIe
MONIEPEYHBIE OTBEPCTUS AJISI OBBILIEHUS! POTALIMOHHON YCTOMYMUBOCTH.

Crpecc-mieiiauar  (3dgdexkr  «IKPaHUPOBAHHMS  HANPSKEHMD»)  —
OoroMexaHn4yeckui (PeHOMEH, IPU KOTOPOM YPE3MEPHO KECTKUI UMIUIAHTAT OepeT Ha
ce0s1 OCHOBHYIO HAarpy3Ky, JIMIIasi KOCTh (PU3HOJIOTMUECKOr0 CTUMYJIa K pereHepaluu,
4TO BEJET K €€ pe30pOLMU U PUCKY HECTAOUIBHOCTH.

CucreMa aBTOMATHM3MPOBAHHOIO IIPOCKTHPOBAHUSL — MKCIOJb30BAHME
CHELUAIIN3UPOBAHHOTO IIPOrPaMMHOI0 o0ecrnieueHus JUIS CO3/J1aHHs,
[IapaMeTPUYECKON ONTHUMHU3ALMUU U IMOArOTOBKM KOHCTPYKTOPCKOM JOKYMEHTAlUU
udpoBoit 3D-Moenn NepUnpoOTE3HON TIIIACTHHBI.

ToranbHoe JHIONPOTE3MPOBAHME Ta300eIPEeHHOI0 cycraBa —
BBICOKOTEXHOJIOTUYHAs XUPYpruyeckas onepamus o moJIHON 3aMEHE ITOBPEKAECHHBIX
KOMIIOHEHTOB ~ Ta300€pPEHHOI0  CyCTaBa  HMCKYCCTBEHHBIM  HMMIUIAHTATOM
(3HIIOIPOTE30M) ISl BOCCTAHOBJIIEHUSI (DYHKLUMUU OIOPBI, JBMXKEHHS W YCTpaHEHUs
00JIeBOT0 CUHApPOMA.

Hixaga Xappuca — BaluIUPOBAHHBIM HMHCTPYMEHT KOMILIEKCHOW OLICHKU
(GyHKIMM Ta300€ApEHHOr0 CyCTaBa, BKIIOYAIOIIMM aHaiau3 OO0JEBOr0 CHHIPOMA,
NOBCEAHEBHON aKTUBHOCTU W aMIUIUTY/Ibl JIBHKECHHM.

CucreMa MMHMMAJIBHO MHBA3MBHOM CTa0M/IM3AIMU — CTAaHAAPTU3UPOBAHHAS
CUCTEMA HAKOCTHOIO OCTEOCHHTE3a, HWCIOJIb3YIOIAs NPUHIUI BHYTPEHHEIrO
¢dukcaropa; B JAHHOM VCCIIEJOBAHUH IIPUMEHSIETCS IIepEBEpHyTas
KOHTpaylarepanbHas I1uiactuHa LISS B kadecTBe MeTona CpaBHEHUsT B TIpyIIe
KOHTPOJIS.

Oxkcdopackas mKaJIa OLEHKH Ta300eIPEHHOr0 CyCTaBa — AaHKETa CAMOOLICHKH
NanueHTa Uil CyOBbEKTMBHOI'O aHajlM3a KadecTBa KU3HU M (DYHKIIMOHAIBHBIX
BO3MOKHOCTEW MOCIIE apTPOILIACTHKH.

Cucrema apxuBanuu W nepeaaym u3o00pazkeHuii — nudpoBas MeAUIIMHCKAS
TEXHOJIOTHUA  JUIsl XPaHEHUsT W  aHajdu3a  PEHTIEHOJOTMYECKUX  JIaHHBIX,
oOecreynBarolas Npelu3nOHHYI0 TOYHOCTh JTUHEHHBIX U YTJIOBBIX U3MEPEHUN MpU
OLICHKE KOHCOJIMJALMHU NIEPEIOMA.

Paguonornyecknii 0a/a1 cpamenus nepejaomMoB Oeapa — paauorpapuyeckas
OasTbHAs IIKaja CpalleHus MepesioMOB 00J1aCTH Ta300€IPEHHOTO CyCTaBa.



BBEJIEHUE

AKTYaJbHOCTH T€MBI.

ToransHoe sHIOMpOTE3UpoBanue TazobenpenHoro cycraBa (TOTC) sBusercs
OJTHOM U3 HauboJiee pacupoCTPaHEHHBIX U AP (HEKTUBHBIX OPTONEANYECKUX ONEPALIHA,
00€eCMeYnBaOIIUX BOCCTAHOBIIEHHE (YHKIMM M KAauecTBa >KWU3HHU IMAlMEHTOB C
JET€HEPaTUBHBIMM M TPAaBMATHYECKHMMHU TOpPAXKECHHUSIMU CycTaBa. B mocinegnue
NECATUIIETHS. BO BCEM MHpe HaOMI0IaeTcsd YCTOMYMBBIM POCT 4YMCla MEPBUYHBIX
HHAOINPOTE3UPOBAHUM, YTO OOYCIOBJICHO CTAPEHUEM HACEJICHUS, YBEIMYECHUEM
MPOJOJKUTENBHOCTH JKU3HU, POCTOM PACHPOCTPAHEHHOCTH OCTE0ApPTPUTA, a TAKKE
paclIMpeHrneM MOKa3aHUM K XUPypruuecKomy JICYEHHUIO.

[lo  JaHHBIM  COBPEMEHHBIX  ANUIAEMUOJOTHYECKUX  HCCIEIOBaHHM,
IIPOTHO3UPYETCS 3HAUUTEIBbHOE YBEJINUEHUE YUCa ONEpaliil S3HAONPOTE3UPOBAHUS B
ommxkanmme aecsaTwietus. CorjlacHO aHATUTHYECKUM TmporHo3aMm, K 2040 romy
OKUJAETCS YBEIUYECHUE qucIIa NEPBUYHBIX onepauui TOTAJIBHOTO
SHIONPOTE3UPOBAHUA Ta300eApeHHOro cycTaBa Ha 176%, a k 2060 rogy — Oonee uem
Ha 650% mno cpaBHeHuro ¢ ypoBHeMm 2019 roma [l]. AHanoruyHbie JaHHBIE
JEMOHCTPUPYIOT U HAIMOHAIBHBIE PETUCTPHI PA3HBIX CTPaH, IIE€ TAKKE OTMEYAETCS
€XKEroAHbIA POCT 00bEMOB NMEPBUYHBIX U PEBU3HOHHBIX BMEIIATENIbCTB [2].

Pacmiupenne 00BEMOB NPOBOJUMBIX ONEpallMii MO 3aMeHe CYCTaBOB,
CONPOBOKIACTCS YBEJIMYEHUEM YHUCIA MOCIEONEPALMOHHBIX OCJIOKHEHUH, CpeIu
KOTOPBIX 0C000€ MECTO 3aHHMMAIOT MEPUINIPOTE3HBIE MEPENOMbl OCIPEHHONW KOCTHU
(IITIBK). /laHHO€ OCJIOHEHHUE XapAKTEPU3YETCS BBICOKOW KIMHUYECKONW H
COLIMAJIbHO-DKOHOMHYECKOW  3HAYMMOCTBIO,  TOCKOJIbKY  TpeOyeT  CIIOXKHBIX
XUPYPrUYECKUX  BMEMIATENLCTB W CONPOBOXKAAETCS  BBICOKUM  YPOBHEM
WHBAJIMAN3alUA U CMEPTHOCTH IMALMEHTOB. B Hacrosiee BpeMs NMEpUIPOTE3HBIE
NEepesIOMbl  PacCMaTPUBAIOTCS Kak OJHO M3 Haubosee THKENBIX OCI0XKHEHUN
TOTAJIBLHOTO SHIOIPOTE3NPOBAHUS Ta300€APEHHOTO cycTana [3, 4].

[Io paHHBIM COBPEMEHHBIX CHCTEMATHYECKMX OO030pOB W KIMHHYECKHUX
uccnenosanuii, yacrora [IIIbK nocne nepsuunoro TOTC cocrasnser 0,9-3,5%, Torna
KaK MOCJIE PEBU3UOHHBIX ONEpalii JaHHBIA MOKa3aTeslb Bo3pacTtaer 10 8-12%, uro
CBUJICTEIICTBYET O 3HAUYUTEIIBHOM YBEJIIMUYECHHHM PUCKA NEPEIOMOB IPU MOBTOPHBIX
XUPYpPruyeckux BMmemartenbcTBax [5]. B psae myOnukauuii cooOmiaercsi, 4Tto B
CTPYKTYpE OCJOKHEHUM PEBU3MOHHOM apTPOIUIACTUKM YacTOTa MNEPUIPOTE3HBIX
MepesioMoB MOXeT Jocturatb 6,6-18% [6]. Ilpu sTOM oTMeuaercss ycToWuuBas
TEHJICHIIUS K POCTY paclpOCTPAaHEHHOCTH NAHHOTO OCJIOKHEHHS, YTO HAIpPSMYIO
CBSA3aHO C YBEJIMYEHUEM KOJIMYECTBA SHJIOMPOTE3UPOBAHUI U CTAPEHUEM TMOIMYJISLUH
MarueHToB [7].

CormacHO  JaHHBIM  HAlHMOHAJIBHBIX  PETUCTPOB  3HAONPOTE3UPOBAHMS,
NEPUIPOTEZHBIE IEPETOMBI B HACTOSIIIEE BPEMS SIBIISIOTCS OJHOM M3 BEAYLIUX IPUYUH
PEBU3MOHHOTO 3HOMPOTE3UPOBAHUS Ta300eIPEHHOr0 cycTaBa. B wactHocTH, B psije
ctpad EBponsl n CeBepHON AMEPUKH YacTOTAa PEBU3MOHHBIX OINEPALMI BCIEACTBUE
NIEPUITPOTEZHBIX ~ INEPEIOMOB  JAEMOHCTPUPYET  YCTOMYMBYK)  TEHIACHLUHIO K
YBEJIMYEHHIO, a cama MaToJOrus paccCMaTpPUBAETCs Kak HamOoJiee OBICTPO pacTyllas
MpUYMHA PEBU3MOHHBIX BMEIIATENIBLCTB [8].
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B Kazaxcrane Habmtoaercs cxoxasi KapTUHA: €XKETOJHO PACTET MOTPEOHOCTH B
XUPYPTUUECKOM JICUCHHUH TATOJIOTHI Ta300eIpeHHOro cyctaBa. ToJIbKO 3a EPHO/T C
2019 mo 2022 rox KOMMYECTBO NMEPBUYHBIX SHAONPOTE3UPOBAHUN YBEIUYWIOCH C 4
870 1o 5 892, a cnoKHBIX PEBU3MOHHBIX BMEIIIATENILCTB — 00Jiee yeM B JiBa pasa (¢ 231
1o 517) [9-11]. U X014 B opUIIHMAIBHBIX OTYETaX OOIIMI YPOBEHb OPTONEANYECKUX
OCIIO’KHEHM cocTaBisieT Bcero okoio 0,1%, pe3kuil ckayok NOTPEOHOCTH B PEBUBHSIX
HanpsIMYyI0 YKa3bIBa€T HAa PACTYLIyI0 MpoOJieMy CHEUU(PUUYECKUX OCIONKHEHUU —
NEPUNPOTE3HBIX MEPETOMOB MPOKCUMAIILHOTO OT/ieNa OeIPEHHON KOCTH.

KnuHanueckoe 3HaueHUE MEPUIIPOTE3HBIX MEPETOMOB OMPENETSAETCS HE TOJBKO
TEXHUYECKON CIIO)KHOCTBIO XHUPYPrUYECKOTO JIEUYEHHUS, HO M HEOJIaronpusiTHBIMU
GYyHKUMOHANBHBIMA U OTHAQIEHHBIMU KIMHUYECKUMHU pe3ysibrataMu. [lo maHHBIM
COBPEMEHHBIX HUCCIEHOBAaHUM, TMAIMEHThl C NEPUIPOTE3HBIMU IEPEIOMaMHU
CONPOBOXKJAIOTCS ~ YBEIIMYEHHEM  CPOKOB  TOCHHUTAIM3ALMH, 3HAYUTEIbHBIM
CHIDKCHHEM (DYHKIIMOHAILHONH aKTUBHOCTH B TIOCIICONIEPAIIIOHHOM TMEpUoje U
BBICOKOH TOCIE€0IEepaliMOHHOM JieTalbHOCTRIO [12, 13].

CnoXHOCTh JIeYeHUs JAaHHOM KaTeropu IEepeioMOB OO0YCIOBJIEHA PsAOM
(akTopoB, BKIIIOYAsl HaIW4he OEIPEHHOr0 KOMIIOHEHTa 3HIOMNPOTE3a B KOCTHOM
KaHajie, MU3MEHEHUE OWMOMEXaHUKU MPOKCUMAIBHOTO OTAena OEIpEeHHOW KOCTH,
HapyIICHUE apXUTEKTOHUKU KOCTHON TKAHU U CHIDKEHHE €€ MUHEPaIbHOM IJIOTHOCTH,
OCOOCHHO Yy MAIMEHTOB MOXKUJIOTO BO3pacTa. JTHU OOCTOSITENbCTBA CYIIECTBEHHO
OTPaHUYMBAIOT BO3MOXXHOCTHU JOCTHXKEHHUSA CTaOWIbHOW (UKCAlMU MepejaoMa u
MOBBIIIAIOT PUCK MOCIEONEPAIMOHHBIX OCI0XKHEHUH [ 14].

Oco0Oyto kimmHnuyeckyto 3naunmocth [ITIBK nmeror nepenomsr kateropuu B mo
Kiaccudukanuu Vancouver, JOKaIU3yIOUIUECs Ha YPOBHE OCIPEHHOr0 KOMIIOHEHTA
snpomnporesa. [lepenomsr Tuna Bl xapakrepusyrorcst coxpaHEHHOM CTaOMIBHOCTHIO
HOKKHM SHJIONPOTE3a U TPeOyIOT aHATOMHYECKH TOYHOM pPEmoO3UMLUU U HaAEKHOM
dbukcamuu. [lepenomer tTrma B2 compoBoXkmarOTCs HECTAOMIBHOCTHIO OEAPEHHOTO
KOMIIOHEHTa MPU OTHOCUTEIBHO COXPAaHEHHOM OOBbEME KOCTHOW TKAaHH, YTO AENIAET
BBHIOOp ONTUMANILHOW XUPYPrUYECKOW TAKTUKHU MPEIMETOM aKTHUBHBIX HAyUYHBIX
nuckyceunit [15, 16].

TpaauuroHHO CTaHAAPTOM JIeUeHHs repenoMa Tuna B2, cuuranach peBUSMOHHAS
apTpOIIaCTUKA C YCTAaHOBKOM JJIMHHOTO O€IPEHHOT0 KOMIIOHEHTa sHAonpoTe3a [17,
18]. OpHako COBpPEMEHHBIE WCCIEAOBAHUS IMOKA3bIBAIOT, YTO PEBU3MOHHBIC
BMEIIATEIbCTBA CBSI3aHbI C YBEJIMYEHHEM PUCKOB PAa3BUTHUS TOCICONEPAIIMOHHBIX
OCIIO)KHEHHM, Yy4YWUThIBasg OOJBINON OOBEM OINEPATUBHOTO JICUCHHUS W HAIUYWE
COITYTCTBYIOIIMX 3a00J€BaHUN Yy MAIMEHTOB CTAPIIMX BO3pacTHIX rpynm [19, 20].
JlononHuTenbHON npoOiemMon PEBU3MOHHOU apTPOILIACTUKHU SIBIIIETCS
dbopmupoBaHre Tak Ha3bIBaeMbIX 30H «stress-shielding» u3-3a mepepacmpenenenue
Harpy30K IIpU UCIOJb30BAaHUU JUIMHHBIX HOXEK, YTO TaKXKe TMPUBOJHUT K
MOTEHIUAIbBHOMY PUCKY Pa3BUTUS MEXaHWYECKUX OCJIOKHEHMU. B CBA3U ¢ 3TUM B
NOCJIEAHUE TOAbl OTMEYAETCS BO3PACTAIOIIMI HMHTEpEC K METOJAM OTKPBITOU
peno3uuuu 1 BHyTpeHHer ¢ukcauuu (ORIF) ¢ npuMeHeHnem skcTpamenysuisipHbIX
OJIOKUPYIOIINX TUIACTUH TPU COXPAHEHUU CTAOMIBLHOTIO OEIPEHHOr0 KOMITOHEHTA
IHAOIpOTE3a. Pe3ynbTaThl COBPEMEHHBIX MCCIEIOBAHUM TEMOHCTPHUPYIOT, YTO HPH
MPaBUJILHOM BBIOOpE MOKA3aHUM OCTEOCHMHTE3 MOXKET 00ecleunBaTh COMOCTABUMbIC
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KJIMHUYECKUE PE3YJIbTAThl C PEBU3HOHHBIM SHIONMPOTE3UPOBAHUEM, IIPU 3TOM CHUXKAS
PHUCK MHTPAOTICPAIIMOHHBIX OCJIOKHEHUN U COXpaHsisd OMOMEXaHMYECKHE MapaMeTph
Tazo0eapeHHoro cycrana [21, 22].

Tak, NaHHbIE COBPEMEHHBIX METAaHAJIU30B JAEMOHCTPUPYIOT, UYTO OTKpHITas
PEMO3UIIMS U DKCTPaAMEIyJUISIpHBIA OJIOKUPYIOIMN OCTEOCHUHTE3 NpPH aJeKBATHOM
oTOOpe MaIMEeHTOB OOECIEYMBACT COMOCTABUMBIC KIWHUYECKHUE DPE3yIbTaThl MpPHU
MEHBIIEH TPOAOJKUTEIBHOCTH ONEPAllMd U MEHbBIIEH XUPYPrUYECKOM arpecCHuu.
buomexanudeckue uccleOBaHUS TMOJATBEPKIAIOT, YTO CTAOWUIBHOCTH (DUKCALUU
OTpeeNsieTCs] JOCTATOYHOM JJIMHOM IUIACTUHBI, pabodyeil JUIMHOW KOHCTPYKIMHU U
BO3MOXHOCTBIO TOJIMAKCUATBHON (PUKCAIIMK BUHTOB BOKPYT HOXKH SHIOMPOTE3a
[23].

Cnegyer OTMETHUTb, 4YTO CYLIECTBYIOUIUE CIEIHAIU3UPOBAHHBIE CHCTEMBI
dbukcanuu nepunpore3nbix nepeaomoB (NCB Periprosthetic Femur Plate, VA-LCP
Periprosthetic Proximal Femur Plate, EVOS Periprosthetic System u ap.) mmpoko
npuMeHsitoTcs B ctpanax EBporibl u CeBepHO AMEPUKH, OTHAKO UX JOCTYIHOCTD AJISI
MeauUHCKUX opranuszanuil crpad CHIY, Bkimrouas PecyOnuky Kaszaxcran, ocraércs
OTPAaHUYEHHOW BCIIEJICTBUE 3aBUCHMOCTH OT HMIIOPTHBIX MOCTaBOK MEIMIIMHCKHUX
W3JICIIHAN.

B kadecTBe anpTepHATHUBBHI CHENUATU3UPOBAHHBIM CHCTEeMaM (UKCAIUU TPH
JICYCHUHM TEPUNPOTE3HBIX MEPEIIOMOB OEIPEHHOW KOCTH HEPEAKO HCIOJIb3yeTCs
onmokupyromass  miaactuHa  LISS  (Less Invasive  Stabilization  System),
npeaHa3HaYeHHas [l OCTEOCHMHTE3a MEPEeJOMOB JMCTAIBHOIO OTleNa OeapeHHON
KocTU. B psane cinydyaeB npuMeHsETCS €€ KOHTPJIATEPAIbHOE PACIOJI0KEHUE C
MEPEBOPOTOM IUIACTHHBI, YTO MO3BOJSET aJaNTUPOBATh KOHCTPYKLHUIO K AaHATOMUH
MPOKCUMAIBHOTO OT/Jena OeIpEeHHON KOCTH MPU BBIMOIHEHUH IKCTpaMEAyJUISIPHOTO
octreocuHTe3a. (OJIHaKO, WCMHOJb30BAHHE [JAHHOW IUJTACTUHBI TPU  JICUCHUH
MEPUIIPOTE3HBIX MEPEIIOMOB HMMEET PsJl CYIIECTBEHHbIX OrpaHuyeHuidl. OCHOBHBIM
HEJIOCTATKOM SIBJISICTCSI OTPAHUYEHHAs BO3MOXKHOCTh BBITIOJTHCHHUSI OMKOPTUKATBHON
dbuKcalui B 30HE MPOXOXKJCHHUS HOXKHU SHJIONPOTE3a, IMOCKOJBbKY MPUCYTCTBUE
UMIUIaHTa B KOCTHOM KaHajJe MpPENsSTCTBYET MPOBEACHUI0O BHUHTOB uepe3 o00a
KOPTUKAJIBHBIX cJIosl. B cBsI3u ¢ 3TuUM st oOecniedeHus cTaOWIbHOCTH (DUKCAIUU
HEPEJKO BO3ZHUKAET HEOOXOAMMOCTh MPUMEHEHHUS] KOMOWHAIIMM MOHOKOPTHKAIBHBIX
OJIOKMPYIOIIMX BUHTOB U CEPKIISIKHBIX (DUKCATOPOB, YTO MOXKET CHIKATh OOIIYIO
KECTKOCTh OCTEOCHHTE3a M TMIOBBIIIATH PHUCK MEXAaHUYECKON HECTaOMIHLHOCTH
KOHCTpykuu [24]. Kpome TOro, KoHCTpykuus 1uiacTuHbl LISS wn3HayanbHO
pa3zpaboTaHa AJis aHATOMHUH JUCTAIBHOTO OT/eNa OeIpEeHHOM KOCTH M HE YYUTHIBACT
Mopdooruyeckue M OHMOMEXaHWYECKUE OCOOCHHOCTH MPOKCUMAIBLHOTO OT/eNa
oenpa.

Takum o00pa3om, mpuMeHeHHe mepeBEpHYTOM mmuactuHbl LISS mpu nedenun
MEPUTPOTE3HBIX TEPEIOMOB OCIPEHHOW KOCTHU CIIEAyeT paccMaTpuBaTh Kak
BBIHYKJCHHYIO aJbTEPHATUBY CHEUUAIM3UPOBAHHBIM HMMILIAHTAM, OJHAKO €&
KOHCTPYKTHUBHBIE OCOOCHHOCTH HE OOECHEYMBAIOT ONTUMAIbHBIX YCIOBUM ISt
CTaOMJILHOM (PUKCALIMK MEepeIoMa, YTO 0OOCHOBBIBAET HEOOXOJUMOCTh pa3pabOTKU
CHEIUAIM3UPOBAHHBIX AKCTPAMENYJUIIPHBIX IJIACTUH, aJJallTUPOBAHHBIX K aHATOMUU
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MPOKCUMAIBHOTO OTAeNa O€JPEHHOW KOCTH U OCOOCHHOCTSIM TEPUIPOTE3HBIX
IIEPEIIOMOB.

Kpome Toro, oTCyTCTBHE OTEUECTBEHHBIX Pa3paOOTOK MMILIAHTOB JJI JICUEHUS
NEPUIIPOTE3HBIX  NEPEJIOMOB OCIPEHHOW KOCTM HE TO3BOJIAET YYUTHIBATH
aHATOMUYECKHE OCOOCHHOCTH M OTPAHUYMBAET BO3ZMOXKHOCTH IIMPOKOTO BHEIPEHUS
COBPEMEHHBIX TEXHOJOTUM OCTEOCHMHTE3a B KIMHUYECKYIO MPAKTUKY. B Hacrosiee
BpeMsl CIelUaIM3upPOBaHHbIE TEPUIIPOTE3HbIE TIacTUHBI B PecryOnuke Kazaxcran
NpeACTaBICHbl TMPEUMYIIECTBEHHO MMIOPTHBIMM CHUCTEMaMH, 4YTO (HOPMUPYET
3aBUCUMOCTh OT 3apyOCKHBIX TMPOUZBOAMUTEIICH U 3aTPYJHAET HX IIHUPOKOE
MIPUMEHEHHUE B KIIMHUYECKON MTPAKTHKE.

B cBsa3u ¢ aTUM pa3paboTKa OTEUYECTBEHHBIX OJOKMPYIOMIMX IUJIACTHH,
aJIaNTUPOBAHHBIX K AaHATOMUYECKUM OCOOEHHOCTSIM MPOKCUMAJIBHOTO OT/ela
OepeHHOM KOCTH U yCIIOBUSAM JICUCHHS MIEPUTIPOTEIHBIX NIEPEIIOMOB, MPEICTABISAETCS
AKTYyQJIbHOM HaYYHOU M MPAKTUYECKOM 3a/1a4€il COBPEMEHHOW OPTOIIEIHH.

eanb uccaeroBaHus

OnTUMHU3UPOBATH METOJ JICUEHUS IEPUIPOTE3HBIX MEPEIOMOB MPOKCUMATIBLHOTO
otaena OepeHHON KOCTH IyTEM NPUMEHEHUS SKCTPAMENYJUISIPHOIO OCTEOCUHTE3A C
UCII0JIb30BaHUEM Pa3pabOTaHHOU OJOKUPYIOMIEH MJTACTUHBI.

3agayu uccie10BaHusA

1. [IpoBecTn MaTeMaTHUYECKOE MOJECIUPOBAHUE CUCTEMBI «KOCTh-UMILJIAHT)
JUISL OLICHKH HAMPsHKEHHO-1€(OPMUPOBAHHOTO COCTOSTHUS U CTAOUIIBHOCTH (PUKCAITUU
NEPUNPOTE3HBIX TEPEJIOMOB NPOKCUMAIBHOTO OT/AeNa OeIpeHHOM KOCTU TpH
MPUMEHEHUU pa3paboTaHHON OJOKUPYIOIIEH MIACTUHBI.

2. [IpoBecTn  dKCHEpPUMEHTAIBHOE OMOMEXaHUYECKOE HCCIIECIOBAHHE
MPOYHOCTH pa3pabOTaHHOW OJIOKHPYIOIIEH TUIACTUHBI.
3. Pazpaborath  mporpaMMHOEe  oOecredyeHue I  TPEXMEPHOTO

IPENONEPAlMOHHOIO0  IUIAHUPOBAaHUS M BHUPTYAJIBHOIO  MOJEJIHMPOBAHUSA
NEPUIPOTEZHBIX MEPETOMOB OEIPEHHON KOCTH HAa OCHOBE JAHHBIX KOMIIBIOTEPHOU
ToMorpaduu.

4. CpaBHUTH KIIMHUKO-(DYHKIIMOHAJIbHBIE PE3YyJIbTAThI JICUEHUSI TALMEHTOB
C MEPUIPOTE3HBIMU MEPEIOMaMHU MPOKCUMAIBHOTIO OT/AENa OelIpeHHON KOCTU MpHU
UCIOJIb30BAaHUU pa3pabOTaHHOW OJIOKUPYIOUIEH IUIACTUHBI U KOHTpJIaTepalbHOU
mnactuHel LISS.

5. OuEeHUTh PEHTTEHOJIOTUYECKUE PEe3yJIbTaThl JIEYEHUs TMAlUEHTOB C
NEPUTIPOTE3HBIMU TIEPEJIOMaMU MPOKCUMAJIBHOTO OT/eNia OeApeHHOW KOCTH NpH
UCIIOJIb30BAaHUU pa3pabOTaHHOUN OJOKUPYIOIIEH MIIACTUHBI.

Metoabl ucciaen0BaHus

l. buomexannueckui u DKCIIEPUMEHTAJIbHBIN (MaTeMaTU4yecKoe
MOJIEIMPOBAHUE METOJOM KOHEUYHBIX 3JIEMEHTOB [UIsl AaHAlIM3a HaIpsSKEHHO-
1e(OPMUPOBAHHOTO COCTOSIHUS; CTEHJOBBIC HCIBITAHUS HA CTAaTUYECKYI0 U
YCTAJIOCTHYIO IPOYHOCTH 1O cTanaapty ASTM F382-17);

2. JlydeBoil (mmocTpoeHHE KOMIUIEKCAa TPEXMEPHBIX MOJEJIEH Ha OCHOBE
JAHHBIX KOMIIBIOTEPHOW Tomorpaduu OeApeHHOM KOCTH; OaibHas OLEHKa
KOHCOJIUJIAUMK TiepesnioMa no kosmyecTBeHHOM Ikane RUSH; pentrenorpagus B
CTaHJAPTHBIX MPOEKIUAX C UCTOIb30BaHHEeM HU(PpoBoi cucteMbl PACS);
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3. KnuHnyecknii  (MOHUTOPUHI  MHTPAOINEPALlMOHHBIX WM PaHHUX
IIOCJICONIEPALIMOHHBIX MOKa3aTeIe: JINTEIBbHOCTh OIEPAaTHBHOIO BMELIATENIbCTBA,
pacyeTHbIi 00BEM MHTPAONEPALMOHHON KPOBOIIOTEPH, CPOKH IPEOBIBAHMS B
OTJEJICHUU peaHuMalui U oOmIasl JIMUTEIbHOCTh CTAIIMOHAPHOTO JICYCHHS]; OI[CHKA
(GyHKUIHOHAIBHOTO cocTosiHUSA 1o mkaine HHS);

4. KauecTBeHHbIE BalMAMPOBAHHBIE OMPOCHUKHU (OLEHKA CYOBEKTUBHOIO
KauyecTBa *U3HU U (DYHKIIMOHAJIbHBIX BO3MOKHOCTEHN nanuenTa no mkaine OHS);
5. Cratuctuyeckuid aHanu3 (C IPUMEHEHUEM METOJIOB HeMapaMeTpUIECKON

CTaTHUCTHKHU: pacueT MeAuaHbl U MEXKKBAPTUIBHOTO MHTEpBaJa, Mcnojb3oBanue U-
KpuTepuss MaHHa-YUTHH JIJIs1 OLICHKU JOCTOBEPHOCTH MEKTPYIIIIOBBIX Pa3INYUil).

Hay4ynasi HOBU3HA

BnepBoie paspaboran crnoco0 ONepaTUBHOTO JICYCHHS TEPUIIPOTE3HOTO
nepeaoMa MPOKCUMAIbHOTO OT/AeNa OeAPEHHOM KOCTH C IPUMEHEHHEM OJIOKUPYIOIIeH
IUTACTUHBI, OOECHEeUMBAIOMINN CTAa0MWIbHYIO (UKCALMIO IepeioMa IpU HaJU4YUu
HOkKH dHonpoTe3a ([Ipunoxenus A, b, B).

BriepBble yCTaHOBJIEHBI OMOMEXaHUYECKHUE 3aKOHOMEPHOCTH palbOThl CUCTEMBI
«KOCTh-UMIUIAHT» TPHU HCIOJIb30BAaHUU Pa3padOTaHHON MEPUIPOTE3HON IIACTHHBI,
NOATBEPKAEHHBIE ~ pe3yJbTaTaMHd  MAaTEMaTUYECKOro  MOJEIHUpPOBAaHUA U
HKCIIEPUMEHTAIBHBIMU UCIIBITAHUSIMH, IEMOHCTPUPYIOIIUMHU €€ BBICOKYIO IPOYHOCTD
U YCTOMYMBOCTH K UKINYECKUM Harpy3KaM.

BrnepBbie pazpaboTana nporpaMma, o0ecneqrBaronas MmoaHbId MUK 00pabOTKH
JAHHBIX KOMITBIOTEPHOW ToMmorpaduu - OT 3arpy3ku W aHaimmza KT-cHUMKOB 10
IOCTPOEHUS TPEXMEPHBIX MOJIENIEN KOCTHBIX CTPYKTYp M MOATOTOBKM UX K 3D-nevaru
(ITpunoxenus I', ).

BnepBoie  mpoBeneHa — cpaBHUTENbHAs — KIMHUKO-(QYHKIMOHAJIbHAs |
PEHTI€HOJIOTHYECKAss OLICHKAa MCXOJOB JICYEHMs] MAlHUEHTOB C IEPUIIPOTE3HBIM
NEPEIOMOM  MPOKCHUMAJIBHOIO  OTAeNa OEIpeHHOM KOCTH C HPUMEHEHUEM
pa3pabOTaHHOW OJOKUPYIOLIEH MJIACTUHBI.

OcHOBHBIE N10JI0KEHNSI, BBIHOCUMbIE HA 3ALUUTY

1. KommiiekcHoe  OuMomexaHW4Yeckoe O0OOCHOBaHUE  MPEJIOKEHHOTO
cnocoba (ukcanuu, BKJIIOYAIOUIEE MaTeMaTUYECKOE MOJECIMPOBAHUE CHCTEMBI
«KOCTh-UMIUIAHT» U 3KCIEPUMEHTAIbHO-MEXAHUUECKUE MCTIBITAHUS MOATBEPKIAIOT
IPOYHOCTH pa3pabOTaHHOM OJOKUPYIOIIEH TUIACTUHBI U BOBMOXHOCTH €€ IPUMEHEHHUSI
nst ocreocuntesa [TIBK.

2. [Tpumenenue  «IIporpammuoro  obecmneuenus nans  3D-maketoB
MIEPEIOMOBY C IIEJIbI0 MOJIETUPOBaHMs iepeoMoB Ha ocHOBe KT-maHHbIX malneHToB
MO3BOJISIET TPOBECTH MPEIONEPAMOHHOE I[UJIAHUPOBAHHE, YTO MPHUBOJAHUT K
YMEHBIICHUIO TPAaBMATUYHOCTH OMEpPallMd 32 CYET COKpPAIICHUS JIUTEIbHOCTH
OIIEpaTUBHOI'O0 BMELIATENIBCTBA U CHHIKEHHSI 00b€Ma KPOBOIIOTEPH B OCHOBHOM I'pyIIIE
(p<0,05).

3. [Ipumenenue pa3zpaOOTaHHON OJOKUPYIOLIEH IUIACTUHBI W crocoba
ocreocunTe3a [IIIBK cnocobcTByeT yiyylleHHIO KIMHUKO-(DYHKIIMOHAIBHBIX
pe3ybTATOB JIEUEHHUS MALIMEHTOB B OCHOBHOMW T'PYIINE 10 CPABHEHUIO C KOHTPOJIbHON
rpynmnou no mkane HHS uepes 1, 3 u 6 mecaues u no mkane OHS yvepes 1 u 3 mecsna
(p<0,05).
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4. [Tpu HamMuUM MOJHOM KOHCOJMJALMU MEpesoMa y MalUeHTOB B 00enx
rpynnax k 12 wmecsity HaOmOIeHUs, TPUMEHEHUE pa3pabOTaHHOW OJIOKUpYIOIIen
IUIACTMHBI I JIEYEHUS  MAlMEHTOB C  IEpPUIIPOTE3HBIMH  IEpeioMaMu
IPOKCUMAJIBHOTO OTAeNa OeAPEHHONW KOCTU CHUKAET YaCTOTY PEHTTEHOJOTHUYECKUX
IIPU3HAKOB 3aMeMIeHHOro cpamenns no mkane RUSH k 6-my Mecsany mnocrne
orepali B OCHOBHOM T'PYIINE MO CPaBHEHUIO ¢ KOHTpoJbHOM (p<0,05).

IIpakTHyeckass 3HAYMMOCTD

1 IlpumeHenue pa3paboTaHHOW OJIOKUpYIOIIEH MJIACTUHBI U crmocoba
OCTEOCHHTE3a TMEPUIIPOTE3HBIX MEPEIOMOB MPOKCUMAIBHOTO OTAeNa OeqpeHHOU
KOCTH oOecreunBaeT HAACKHYI0 (QUKCALUIO B YCIOBHSX HAIWYUS HOXKKHU
SHJOIPOTE3a, B TOM YHUCJE 32 CYET BO3MOXKHOCTH OWKOPTUKAIBLHOTO MPOBEICHUSA
BUHTOB.

2 [lpumenenne pa3paboTaHHON OJOKUPYIOIIEH TUIACTUHBI CIOCOOCTBYET
MOBBIIICHUIO CTA0OMIIBHOCTH OCTEOCHUHTE3a, YTO MO3BOJISIET YCKOPUTH BOCCTAHOBJICHHE
OMOPHOM M  JBUTATeNbHOM (YHKIMH y TALMEHTOB M  CHU3UTH  PHUCK
MOCJIEONEPALIMOHHBIX OCIOKHEHUH.

3 Pa3zpaboTaHHas MJIaCTUHA PACILIUPSIET BO3MOXKHOCTU XHUPYPruyECKOro JEUEHUS
NEPUIPOTE3HBIX MEPEIOMOB U MOXKET OBITh UCIOJIB30BAHA B KIMHUYECKOW MPAKTUKE
B KauecTBe A(()EKTUBHON aIbTEpHATUBBI CYUIECTBYIOUIUM cHUCTeMaM (pUKCALUM Ha
teppuropun Pecniyonuku KazaxcraH.

AnpobGanus Juccepranuu

®parMeHThI pabOoThI ObUTH MPEACTABICHBI B BUJIE IOKJIAI0B HA KOH(PEPEHIIUIX, B
T.4. C MEXXAYHAPOJHBIM yUYaCTHEM:

1 Topu30HTBHI COBPEMEHHOU TpaBMATOJOTHM M opTomenauu //MexmayHapoaHas
Hay4HO-TIpakTH4eckoil koHpepenius (Typkecran, 2022 — 15 cenTsa0ps);

2 Wunosaruu B xupyprun X XI Beka // PecmyOinmkanckas HAyqYHO-TIPaKTUYECKAsT
KOHpEpEeHIIUss  C MEXKIYHApOJIHBIM YYacTHEM, I[IOCBSIICHHAs MaMATH J.M.H.,
npodeccopa HAO «Memunumackuii YauBepcurer Kaparanasry MamammaoBa I'.K.
(Kaparanga, 2023 — 30 mapra);

3 Mup Haykd ¥ MOJIO/ICKb: TPaauLMU U UHHOBalUMK // HayuHo-mpakTHyeckas
KOH(epeHLMs MOJIO/IBIX YUYEHBIX, MATHCTPAHTOB U JIOKTOPAHTOB, NOCBsLIIEHHAs K [[HIO
Hayku (Kaparanna, 2023 — 12 anpens);

4 AxrtyanbHble BOIpOCH TpaBmaTosioruu u oproneauu // XXIII MexBy3oBckast
KOH(EpeHIIs CTYJEHTOB M MOJIOJBIX YYEHBIX C MEXIYHApPOJHBIM y4acTUEM, MpHU
noaxaepxkke SICOT (Acrana, 2023 — 27 utons);

5 BbarnenoBckue Urenus // Konkypc Mononsix ydeHoix B pamkax [V Cwesna
TpaBMarosioro-optonenoB PecnyOnuku Kazaxcran u Il Cvezga KATO (Acrtana,
2024, 16-17 masn);

6 CoBpeMEHHBIE JOCTH)KCHHMS MNPUKIAJHOM HAyKd B OpPTONEAMH U
TpaBmaronorun // PecrmyOnukaHnckass HaydHO-TIpakTHUecKas KOHGEpeHLus C
MexyHapoanbM yuactueM (bypabaii, 2025 — 24-25 aBrycra);

7 45rd SICOT Orthopaedic World Congress // MexayHapoaHblii KOHTpecc
(Manpua, 2025 — 3-5 centsa6ps);

8 Hacnenue u wuHHOBalMM B TpaBMmarojorud W oproneaun // HayuHno-
npaktudeckas koHpepenuus (r. Anmarsl, 2025 — 5 ceHTI0ps);
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9 Bbarnenosckue Urenus // Konkypc Mmonoeix yuensix (r. Kaparanga, 2025 — 14

OKTSIOpS);

10 PasButne TpaBmaronorun u opromenuu // HaydHo-mpakTHueckas
koHbpepenuus (Hamanran, 2025 — 24-25 okts0ps);

11 PabGora Oblna ampoOupoBaHa Ha pacimupeHHoM 3acenanuu Kadenpbr

xupypruueckux Oonesnedr HAO «Menuuunckuii  YHuBepcurer Kaparanabi»,
npotokoi Ne5 ot 10.12.2025 rona.

y6oaukanuu

OCHOBHBIE TTOJIOKCHHS U PE3YJIbTAThl NCCIETOBAHUS OTPpaXXeHBI B 14 HaydHBIX
pabotax, u3 HuX: | myOIuKaius B pelieH3upyeMoM U3JaHIH, UMerolee B 0a3e JaHHBIX
Scopus moka3zarens nponeHTwIb o CiteScore He MeHnee 35-Tu; 3 myOnuKauuu B
U3JIaHUAX, peKOMeH1yeMbIX KoMuTeToM 1o KOHTpoJIto B cpepe 0Opa3oBaHMs U HAYKU
MunucrepctBa o0pa3oBanuss W Hayku PecnyOmmku Kazaxcran; 1 ydeOHo-
METOMYECKH KOMIUIEKC W 3 Te3uca B MaTepHaliax MeEXIYHApOJHBIX HAy4YHO-
MPaKTUYECKUX KOoH(epeHnwii; | maTreHT BhIIaHHBIH HamuoHambHBIM HWHCTUTYTOM
UHTEJUIEKTyanbHoil coOctBeHHOCTH PK, 1 3asBka Ha mnarteHT; 3 aBTOPCKHUX
CBUJICTEIHCTBA U | aKT BHEPEHHS B KIIMHUYECKYIO MPAKTUKY:

1 Balgazarov A., Balgazarov S., Batpen A., et al. «Clinical and Epidemiological
Characteristics of Periprosthetic Femoral Fractures Treated with an Anatomically
Contoured Locking Plate: A Five-Year Single-Center Experience from the National
Scientific Center of Traumatology and Orthopedics, Astana, Kazakhstan» //
Orthopedic Reviews. 2025;17.

2 banrazapos A.C., bornmen A.H., banrazapos C.C., u gp. «JleueHue
HEPUTIPOTE3HBIX NepesoMOB OenpeHHoi KOCTH nocJie TOTAJILHOTO
HHIONIPOTE3UPOBAHMS Ta300eApeHHoro cycraBa. O630p nmurepatypbl» // Traumatology
and Orthopaedics of Kazakhstan. Special issue. — Actana. — 2023. — Vol. 69. - Ne 3. —
C4-11.

3 Balgazarov A., Batpen A., Balgazarov S., et al. «kMathematical Modeling of a
Plate for Fixation of Periprosthetic Fractures of the Proximal Femury» // Traumatology
and Orthopaedics of Kazakhstan, — 2024. — Vol. 74. - Ne 3. — C.4-9.

4 Balgazarov A., Balgazarov S., Abilov R., et al. «Osteosynthesis of a
Periprosthetic Fracture of the Proximal Femur Type B2 Using a Developed Anatomical
Locking Plate. A Case Report» // Traumatology and Orthopaedics of Kazakhstan.
Special issue. — Acrana. —2026. — Vol. 77. —C. jto041.

5 «HakOCTHBI OCTEOCUHTE3 MEPUIIPOTE3HBIX IIEPEIIOMOB ITPOKCUMAIBHOTO
ornena OenpenHor koctu miaactuHod HHI[TO» // Metoauyeckue peKOMEHIAMU. —
Actana: HHIITO um. akagemuxa H.J[. barnenosa. — 2025. — 22 c.

6 banrazapo A.C., bamrazapo C.C., benokoOvuioB A.A., u np. «Onsit
NPUMEHEHUSI HAKOCTHOW TUTACTHHBI OTCUYECTBEHHOW pa3pabOTKu B  JICUCHHH
NEPUTIPOTE3HBIX TEPEJIOMOB TMPOKCUMAIBHOTO OTAena OeapeHHOW Koctu» //
Traumatology and Orthopaedics of Kazakhstan. Special issue. — Actana. — 2024. —
Vol. 73. —C. 70-71.

7 banrazapos A.C., banrazapos C.C., benokoosuioB A.A., u 1p. «Kinunnueckoe
CpaBHEHHE TIPUMEHEHUS MOJCPHU3HPOBAHHOW IUTACTUHBI C OUKOPTHKAIBHON
dbukcalieil BUHTOB M HMHTETpalued CEpKISHKeH MNpu JICUEHHH TEePUIIPOTE3HBIX
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nepenomMoB Oezpa tuna B2 nmo BankyBepckoit kiaccudukanuny» / Traumatology and
Orthopaedics of Kazakhstan. Special issue. — Acrana. — 2024. — Vol. 76. — C. 70-71.

8 Balgazarov A., Balgazarov S., Batpen A, et al. «Application Of A Modernized
Plate With Bicortical Screw Fixation And Serclage Integration Through Transverse
Foramen In The Treatment Of Periprosthetic Fractures Of The Proximal Femur Type
B2 Of The Vancouver Classification» // OrthoEvidence. SICOT 2025: Modernized
Plate Fixation for Vancouver B2 Periprosthetic Proximal Femur Fractures. ACE
Report. 2025;13(16):58.

9 Ilarent Ha mosie3nyro Mojzeib Ne9212 ot 07.06.2024 rona «Ilmactuna nms
dbuKcaly MepuIpoTe3HBIX MEPEIOMOB MPOKCUMAIBHOTO OT/eNIa OeAPEHHON KOCTH
(ITpunoxxenue A).

10 3asBka Ha mnareHT Ne2024-52824 ot 09.10.2024 roma «Cmoco0
OMEPATUBHOIO JICUEHUS TMEPUIPOTE3HOr0 IMeperaoMa MNPOKCUMAIbHOrO OTAena
OCIpEHHOM KOCTH OJIOKUPYEMOM IIJJACTUHOW OTEUECTBEHHOI'O ITPOHM3BOJICTBAY
(ITpunoxenue b).

11 CBUIETENBCTBO O BHECEHUU CBEJICHUI B TOCYJAaPCTBEHHBINA PEECTpP MPAB
Ha OOBEKTHI, OXpaHseMble aBTOPCKUM IMpaBoM. Ne 27665 ot «5» urons 2022 rona
«OnTuMu3anus OMEPATUBHOTO JIeYeHUs NEPUTTPOTE3HBIX MepeIoMoB
IPOKCUMAIBHOTO  OTAena OeAapa METOAOM  OJIOKHPYIOLIErO0  OCTEOCHHTE3a»
(ITpunoxenue B).

12 CBuUIETENBCTBO O BHECEHUH CBEJICHUI B FOCYJapCTBEHHBINA PEECTpP MPaB
Ha 00BEKTHI, OXpaHseMble aBTOPCKUM mpaBoM. Ne 51761 ot «22» nHosiops 2024 roxa
«O06pabotka KT cHumkoB niisi co3ganusi 3D-mojeneil mepunpoTe3HbIX MePeIoMOB
MpOKCUMabHOTO oTAena 0eapennon koctu» (IIpunoxenune I).

13 CBUAETENBCTBO O BHECEHHH CBEICHUIN B TOCYJIapPCTBEHHBIN PEECTp MpaB
Ha 00BEKTHI, OXpaHsembie aBTOpCKUM TipaBoM. Ne 50890 ot «30» oktsi6ps 2024 roma
«IIpenonepaiiOHHOE TJIAHUPOBAHUE MEPUMPOTE3HBIX MEPEIIOMOB MPOKCUMAIBLHOIO
ornena OeapeHHOM KOCTU C TMPUMEHEHUEM AJJIMTUBHBIX TEXHOJOTUM H
KOMITbIOTEpHOTO MozenupoBanus» (IIpunoxenue /).

CBs3b IUCCEPTAIMN € IPYTUMHU HAYYHO-UCCI€A0BATEIbCKIMHU padoTamMmu

HuccepranonHas paboTa BBIIOJHEHa B paMKaX Hay4YHO-TEXHUYECKOM
IPOTpaMMBbI IPOTrPaMMHO-IIEJIEBOTO (hbuHaHCUPOBAHUS MuHnucTepcTBa
3npaBooxpaHeHus: PecnyOnuku Kazaxcran NeBR11065157 «Pa3paboTka u Hay4yHOE
000OCHOBaHME WHHOBAIIMOHHBIX TEXHOJOTHUN [IJI1 TIOBBIIEHUS 3(P(HEKTUBHOCTH
JUarHOCTUKH, JICUEHUS] TOBPEKJICHHH, TOCIEJACTBUN  TpaBM, 3a00JeBaHUI
KOHEUHOCTEMW, TO3BOHOYHHKA U Ta3a.

BHeapeHue B IPpaKTHKY

OdopmiteHbl aKThl BHEIPEHUS B KIIMHUYECKYIO MPAKTUKY: «Croco0 morpy>kKHOro
OCTEOCHHTE3a MEPUNPOTE3HBIX MEPEIOMOB MPOKCUMAIBLHOIO OTAeia OeapeHHOI
KOCTH pa3pabOTaHHOW OTEYECTBEHHOW IIIACTUHBI C YTJIOBOW CTAOMIBHOCTHIO
(ITpunoxenne E); «Merong  ocreocMHTe3a  MEPUNPOTE3HBIX  NEPEIOMOB
IMPOKCUMAJIBHOTO OT/AeNla OelIpEeHHONM KOCTH C MCIOJb30BaHUEM pa3pabOTaHHOU
OTEUECTBEHHOM IJIACTUHBI C YTII0BOM cTabuiabHOCThIO» (IIpunoxenue X).

JIMYHBIN BKJIAJA aBTOpa
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Bomonnen  0030p  auTepaTyphl  CYIIECTBYIOIIMX  METOJOB  JICUCHUS
NEPUIIPOTE3HBIX TEPEIOMOB MPOKCHMAJIBHOIO OTAeNa OEIpeHHOM KOCTH M HX
HeZocTaTkoB. COBMECTHO C HAyYHbIM PYKOBOAMTENIEM, 3aBEAYIOIIMMHU OTAEICHUS
opronenun 4 HHIITO wumenu axanemuka H.J[. batneHoBa paspa®oTana HoBas
OJIoKMpYoIIas MJIACTUHA JJIA SKCTPAMENyJJIIPHOTO OCTEOCHHTE3a MEPHUIIPOTE3HOTO
nepesnoma OeapeHHoOM koctu Tuna B mo knaccudukamuu Vancouver. IIpoussenen
HaObop manuentoB B HHITO umenu akagemuka H.J[. barmenoBa mist ydactus B
uccienopanuu. lIpunuman yvactue B jedeHnu mnanueHtoB B HHIITO wumenu
akanemuka H.J[. barnenoBa Ha nepuoj coopa KIMHUYECKOro marepuana. [IposeneH
aHalMu3 W CTaTHCTUYecKas o00paboTKa KIMHUYECKMX U HHCTPYMEHTAJIbHO-
7a00paTOPHBIX  JAHHBIX y MAlMEHTOB C  MEPUIPOTE3HBIMU  IEpeOMaMU
IPOKCUMAJIbHOIO OTxAeNa O€JPEeHHON KOCTH, HaXOASIMXCS Ha CTAalMOHAPHOM
neyennn B HHIITO umenu akagemmka H.J[. barmenoBa B 2021-2024 rr. Bechb
MaTepuan CUCTEMaTH3UPOBaH, TOKYMEHTUPOBaH U O(OpMIIEH B BHJE JAUCCEPTALUU
JIMYHO aBTOPOM.

O0beM U CTPYKTYpa JUCCEPTALMHU

Jluccepranysl HamvcaHa Ha PYCCKOM sI3bIKE, H3J0KeHa Ha 113 crpanunax
IIEYaTHOTO KOMITBIOTEPHOI'O TEKCTA, BKIIOYAIOIIAS THUTYJBHBIMA JINCT, COAEPKAHMUE,
HOPMATHUBHBIE CCBUIKH, ONpeAeNeHus, O0O0O3HAUeHHs W COKpalleHHUs, BBEICHHE,
OCHOBHYIO 4acTh, 3aKJIKOYEHHE, BBIBOJbI, NMPAKTUYECKHE PEKOMEHIALNA U CIIHCOK
WCIIOJIb30BaHHOM nuTepaTypsl. [luccepranms nimoctpupoBana 46 pucyHkamu u 15
tabauuamu. CIOMCOK UCIIOJIb30BAHHOM JIMTEPATYPbI COCTOUT U3 136 MCTOUYHUKA.
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1 OB30P JIMTEPATYPBI

1.1 OnuaeMuoOJI0OrHsA TOTAJBHOIO JHAONPOTEIUPOBAHUS Ta300eIPEeHHOI0
CyCTaBa U CTPYKTYPa PeBU3HOHHBIX BMELIATEIbCTB

ToranpHOE SHIONPOTE3UPOBAHME CYCTABOB, B YAaCTHOCTH Ta300€APEHHOIO
cycraBa (TOTC), mpuzHano onHod u3 HaumbOojee 3PPEKTUBHBIX XUPYPrUUECKHUX
onepauuii. OHa TO3BOJISIET 3HAYUTENIBHO YMEHBIIWTH OOJIEBOM  CHHIPOM,
BOCCTAHOBUTH (PYHKIMIO KOHEYHOCTH U TOBBICHUTH Kaue€CTBO >KM3HU MAIUEHTOB C
TEPMHUHAJIBHON CTaguel OCTEOApTPUTAa WIM NOCTTPABMAaTUYECKOW JEreHepanuen
CyCTaBOB. B ycloBusX CTapeHHs MUPOBOTO HACEIECHUS M PACIIMPEHUS NOKA3aHUM K
XUPYPru4eCKOMY BMEIIATEIBCTBY €KETOJHOE YUCIIO IEPBUYHBIX ONIEPALIMI 11O 3aMEHE
Ta300€IPEHHOI0 1 KOJIEHHOT'O CYCTaBOB CYIIECTBEHHO BO3pocio. CorlnacHo JaHHBIM
HAI[MOHAJIBHBIX PETUCTPOB, B MHUPE €KErOJHO BHINONHsSETCA Oonee 1 MHLIMOHA
nepsuuHblx TOTC, u, Mo mporHos3am, 3TOT MOKa3aTelb MPOJOLKUT PaCTH Kak B
CTpaHaX C BBICOKMM YPOBHEM JI0X0/1a, TAK U B pa3BUBAIOIINXCS rocyaapcTBax [25].

[Io naHHBIM MPOrHOCTUYECKOI'O0 MOJEIUpOBaHMs Ha ocHoBe Oa3bl US National
Inpatient Sample, x 2040 rogy oXugaeTcs YBEJIWYEHUE YHCIA TEPBUYHBIX
SHIONPOTE3UPOBAHUIN Ta300€IPEHHOr0 cycTaBa OoJiee ueM Ha 280% 1Mo cpaBHEHUIO C
ypoBHeM 2014 roaa kak npeacTaBieHO HA pUCYHKE 1.

2201

200 4

180 4

160 4

140 A

1204

WHaeke konwyecTsa TITC (2014 = 100)

80 4

2010 2014 2020 2030
Fon

Pucynok 1 — [Iporno3upyemslii poCT KOJUYECTBA MEPBUYHBIX TOTATBHBIX
SHJONPOTE3UPOBaAHUI Taz00eapeHHoro cycrana g0 2040 roga

AHanu3 MHOTOJIETHEW JedaTenbHOCTH HannoHanbHOrO HAy4YHOTO LIEHTpa
TPaBMAaTOJOTUU U OPTOMNEIUU TMOKA3BIBAET, UTO C MOMEHTA OTKPBITHUSl YUPEKIACHUA
HAKOIUUIEH KOJIOCCAJIbHBIA KJIMHUYECKUU ONbIT: UMIIaHTUpoBaHO cBbime 20 000
SHONPOTE30B KPYIMHBIX CYCTaBOB M BHenpeHo Oojiee 30 mojeneid Ta300eIpeHHBIX
umiuianTatoB. B Kazaxcrane Takke MMeeTCsl TEHJICHIUA K YBEJIMYEHUIO KOJUYECTBA
oreparnuii 1Mo dHA0NpoTe3upoBaHnio. CornacHo opUIIMATBHBIM JaHHBIM, 33 TIEPHOT C
2019 mo 2022 rox B cTpane Ob110 BeIMoaHEHO cBbimie 21 000 onepanuii nepBUYHOTO
SHOTPOTE3UPOBAHUS Ta300CAPEHHOTO CyCTaBa, MPU dTOM €KETOJHBIM MOKa3aTeIb
HeykJoHHO pacteT (¢ 4 870 go 5 892 BmemarensctB). [IponopimoHanbHO
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YBEJIMYMBACTCS U MOTPEOHOCTh B CJIOKHBIX BBICOKOTEXHOJIOTMYHBIX PEBU3MOHHBIX
BMeEIIATEIHCTBAX, KOJIMYECTBO KOTOPBIX 32 aHAJIOTUYHBIN TIEPUO]] BO3POCIIO OoJiee ueM
B nBa pa3za (¢ 231 mo 517 omepamuii B rom) [11]. MacmrabHoe BHEIpEHHE
DHOMPOTE3UPOBAHNS B KIMHUYECKYIO TPAKTUKY HEW30€KHO BIEUET 3a COOOHU
dbopmupoBaHre OOIIMPHON KOTOPTHI NAIMEHTOB C MOTEHIIMATBHBIM PUCKOM Pa3BUTHUS
nepunpote3nbix nepenomoB OeapenHoir koctu (IIIIBK), uro akryanusupyer
1€J1€CO00Pa3HOCTh JIETATLHOIO U3YUYEHHSI TAHHOTO OCJIOXKHEHUS.

JlaHHbIE MEXIYHApPOJHBIX PErUCTPOB TaKXKe MOATBEPXKAAIOT YCTONYUBYIO
TEHJICHIINIO K POCTY KOJIMUECTBa OMepaluil 1o 3ameHe cycraBa. ExxerogHeiii 00bem
nepsuyHoro TOTC wucuucnsercs necaTKaMu ThICSY BMENIATENbCTB, NPU 3TOM
npeo0iaalIuM  METOJIOM SIBJIsIeTCsl OecrieMeHTHas ¢uKcanus, AO0JsS KOTOPOH
nocturaet 87,2% B lIBeinapuu u 61,9% B ABcTpanuu [26, 27].

HecMmoTps Ha BBICOKYIO IECSITUIIETHIOO BBIKUBAEMOCTh UMILJIAHTATOB (OKOJIO 95-
96%), IIIIBK ctaHoBATCS ONHOW W3 BEAYIIMX MPUYUH PEBU3HMOHHBIX omnepauuid. B
CIIA ux gonst cpeau NpUYHMH MOBTOPHBIX BMEMIATENbCTB Bo3pocia 1o 33,3%, a B
ABCTpaJIUM OHU 3aHMMAIOT BTOpoe MecTo (22%), ycrymnas Julllb UHPEKIUSIM Kak
nmokasaHo B Tabiuie 1 [28].

Tabnuua 1- CpaBHuTenbHbIN aHanu3 nokasaresneil nepsuunoro TOTC u pucka [HI1BK

10 JaHHBIM HAaIlMOHAJIBHBIX PETUCTPOB

18

ITokasarens | IlBennapus CIIA BenukoOput ABcTpanus
anus [29]

1 2 3 4 5
['onoBoit 25475 Het nanneix | Bcero 809 ~ 42 923 oneparuii
00BEM ornepanui 3a 1 rop 832 TOTC 3a| (2022 roxm)
nepBuuHbX | (2024 1.) (npoananuzup | 2004-2020
TOTC oBaHo 10 277 | rr.)

paHHUX
peBU3UiA)
Jlons 87,2% ot I[Topasnsarome | - 61,9% (2022 ron).
oecremenTHo | Bcex TOTC e Houst rubpuHoi
i pukcaruu | (2024 r.) OOJIBIIMHCTBO (buKcalm cocTaBseT
(mosst 36,2%, a MOTHOCTHIO
LIEMEHTHOU LIEMEHTHOU
bukcanum cHM3mnack 10 1,9%
BBIpOCIIA
b ¢ 4,4%
10 8,3%)
Kymynstusna | 4,8% (st - no npuuuHe | 4,3% (npu
s 4acToTa MALIUEHTOB C IITIbK 3a 10 | ocTeoaprpo3zax). [Tpu
peBu3uii (10 | nepBUYHBIM JeT IepesIoMe LIEUKH
JeT) OCTE0APTPO30 cocraBisieT | 6empa 3ToT - 6,9%
M) 1%




[Tpomomkenne Tabmuibl 1

1 2 3 4 5
10-neTHsAs ~95,2% - - 95,7% (pacueTHbIit
BBIXKMBAEMOCT | (pacdeT Ha MOKa3aTesib Ha OCHOBE
b UMILUIAHTaTa | OCHOBE 4,8% KyMYJISITUBHOMN

peBU3UIA) 4aCTOThI PEBU3UIA)
Mouns IITIBK | 19,6% (cpenu| Tlokazatenu | SABnsiercs 22,0% (sBasitoTCst
CpeIu MPUYHH | PAHHUX BBIPOCIIH C camou BTOPOM IO YaCTOTE
pEBU3UNI pPEBU3UH B 11,4% no 4acToON IIPUYNHOMN PEBU3UI
TEUCHHE 33,3%. IPUINHON nocJie nHpexuuu -
NEPBBIX 2 KPYTTHBIX 23,3%)
JIET) MOBTOPHBIX
orepanuu
Jlons III1BK B | Menunana Pannue - ToYHBII TPOLECHT B
nepBbie 12 Bpemenu a0 | [IIBK (xo 3 OTYETE HE BBIBE/ICH,
MECSLIEB nepesoma MECSIIIEB) OJTHaKO TpaduKu
COCTaBJIsIET | COCTaBWJIU MOKa3bIBAIOT, UTO
Bcero 0,7 6,1% oT Bcex yacToTa
Mecsua. paHHUX BO3HUKHOBEHUS
pesusui. [Ipn [IIIBK cTtpemuTensHO
3ToM B 93,7% BO3pacTaeT UMEHHO B
W3 HUX CTOSIU TE€YEHHUE TIEPBOTO
OeclieMEHTHBI rojaa
€ HOXKHU.
BospactHas | Her Tounbsix | 58% Yacrora VY manumeHToB crapiie
3aBUCUMOCTb | JAHHBIX MAIMEHTOB C | MEPEIOMOB | 75 Jer
pucka [IT1BK paHHUMU 3HAYUTEIBHO | UCIIOJIb30BAaHUE
[ITIBK BBIIIE y JIUL] | OECLIEMEHTHOM
ctapuie 70 ctapuie 70 (buUKcanuu COnpsKeHO
aet, 20% - aet (1,31 ¢ OoJiee BHICOKOH
crapuie 80 ciydasi Ha 4aCTOTON PEBU3UI
JIeT. 1000 (0ocobeHHO B mepBbIe
MarMeHTo- 3 mecsia) mo
JIET IPOTUB | CPABHEHMUIO C
0928 IIEMEHTHOMN HJIN
CpesHeEM). TUOPUIHOM
dukcanueit

[Ipumeuanue: [MIIBK — nepunpote3nslii nepenom OeapenHon koctu TOTC
TOTAJILHOE YHAOIPOTE3UPOBAHNUE Ta300€IPEHHOTO CYCTaBa.

Kputnuecknm nepuonom 1yt Bo3HUKHOBeHus [IIIBK  saBmsercs panHwmit

IIOCJICOTIEPALIMOHHBIA  JTAaIl:

B [lIBelinapuu MeauaHa BpPEMEHH JO MEpeIoma
coctaBisieT Bcero 0,7 mecsia, a mo ganHeiM CIIIA 93,7% pannux nepenomos (710 3
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MECAIIEB) TMPOUCXOJAT TMPU  HUCIOJIB30BAHUU  OECIEMEHTHBIX KOMIIOHEHTOB.
Hammonanpasie peructpsl CIHIA, BenukoOputanuu u ABCTpanuil €IUHOTIACHO
MOATBEPIKIAIOT, UTO IPUMEHEHHE OECIIEMEHTHON UKcauu y marueHToB crapiie 70-
75 JeT CONpSKEHO CO 3HAYMTENbHO 00Jiee BBICOKMM PUCKOM PAaHHUX PEBU3UN I10
CPaBHEHMIO C IEMEHTHOW win ruOpuHoi TexHukou [30].

1.2 Knaccnpukanuss nmepunpore3HbIX NepesoMOB OePeHHO KOCTH U HX
3HaYeHMe VIS BbIOOPA TAKTUKH JIeYeHHU s

B ximHMyeckoi mpaktuke ocinoxkHeHus mociae TOTC uenecoobpasHo
IpyNnupoBarTh MO JIBYM Tpymnmnam: BpeMeHHO# (paHHue 10 90 cyToK, MO3AHHUE MOCIe
90 cyTok) U 3THOMaToreHeTnueckoil (MHdpeknuonHsie U HemHpeknuonueie) [31]. K
KJIFOUEBBIM MPUYUHAM OCJIOKHEHUM OTHOCSATCS: MEpUNpoTe3Has MHGEKIuUs (paHHss
<3 wmec., orcpoyeHHas 3-24 Mec., mno3aHIA >24 Mec.), MeXaHU4YecKas
HECTaOMIBbHOCTh/BBIBUX, ACENITUYECKOE PACIIaThIBAHUE, U3HOC M OCTEOJIU3, a TAKXKe
nepunipote3nblie nepenomel (IIIIBK) [32]. B cTpykType npuuvH peBU3UN 0JIs
uH(peKkuil o0brYHO KoJebierca B npenenax 20-30%, BbIBUXOB/HecTaOMIbHOCTH 15-
25%, acentuueckoro pacmatbiBaHusa 25-40%, torma kak IIIIBK BHocaTt 7-18% B
3aBUCUMOCTH OT CpoKa HaOmwoAeHus u jaemorpadguueckux paHHeix [33-36]. B
NOXWIIBIX rpynnax (=70 JieT) U npu JJIUTEIBHOM CPOKE CIy>KObl MMILIaHTaTa J0JIs
[IIIBK Bo3pacTaeT, 4TO CBA3aHO C COIMYTCTBYIOUIMMHU 3a00JIEBAHMSIMHU, TaKHE Kak
OCTEOINOPO3 U U3HOC KOMIIOHEHTOB AHIomnpoTesa [37, 38].

Knaccuduxanus nepurnpoTe3HbiX nepeaoMoB OeIpeHHON KOCTH CITYKUT OCHOBOM
JUTsl YHU(PUKAIUY KIMHAYECKUX CITy4aeB, OOBEKTUBHON OIEHKH TsDKECTH MepesioMa
BbIOOpa ONTUMANbHOW TaKTUKU JiedeHus. OHa TO3BOJSET CTaHAAPTU3HPOBATH
KOMMYHHUKAIIMIO MEXIy CHEIUAIUCTAMH, IPOTHO3UPOBATh MCXOJbl JIEUCHHUS H
ONpENENATh MOKa3aHUsA K TEM WM WHBIM BHJIaM XUPYPIHMUECKOIO0 BMEIIATENIbCTBA.
Haubonbemiee pacmpocTpanenune monyuymina kmaccudukamms Vancouver (Duncan—
Masri), KOTOpasi yYUTHIBAET TPU KPUTHUECKUX MapameTpa: JOKaIU3alUIo0 TeperoMa
OTHOCUTEIBHO  HOXKHM  OCAPEHHOr0  KOMIIOHEHTa, CTaOMJIbHOCTh  HOXKHU
(crabuibHasi/HeCTaOWIbHAS) U KauecTBO KOCTHOM TkaHu [39]. Cuctema aenut [TITBK
Ha TUO A (BepTenbHas o0nacTh: AG — 6onbioii Bepren, AL — manblii Bepren), Tun B
(B 30HE WM cpa3y AUCTalbHEe HOXKHM) ¢ moatunamu Bl (ctabuibHas Hoxkka), B2
(HecraOunpHasE HOXKKa TMpPU  YyJIOBIETBOPUTEIBHOM KOCTHOM 3amace), B3
(HecTabmibHas HOXKKA MpH AeduiuTe KocTtH), U Tum C (AucTanbHee KOHIIA HOKKH ) Kak
MOKa3aHO Ha pucyHke 2. PacmpeneneHue Mo TUNaM MEPEIOMOB B JUTEPATYPHBIX
MCTOYHUKaX OOBIUHO cheayromiee: B-tumn cocrasnser okono 60-70% Beex IITBK, A-
i — 10-20%, C-tun — 10-20%.

Kimnanueckass 3HaunMocts paznuunii B1-B2-B3 npuninunuanbHa, MOCKOJIbKY
HamNpsSMYIO OKa3blBa€T BIMSHHME B BBHIOOPE TAKTUKM JIeyeHHs mepenoma: Bl —
ocreocunTe3 (ORIF), B2 — peBususa OeapeHHON HOXKH, B3 — peBu3us ¢ KOCTHOU
IUTACTUKOM (MMITaKIIMOHHAS/CTPYKTYpHas ajNIOTIaCTHKA, KOMIO3UTHI) [ 40].
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Pucynok 2 — Knaccudukanus nepunpoTe3Hbix NepeaoMoB NPOKCUMAIBHOTO OT/AeNa
oenpenHoi koctu o Vancouver [41, 42]

CreneHb BOCHPOU3BOJUMOCTU Kiaccudukamuu Vancouver, olieHHBaemas IO
Kod(ppULIMEHTY K, KOJIEOJEeTCS OT YMEPEHHOM /10 BBHICOKOW: MHTETPaIbHbBIE OLICHKU
cocTaBisioT k~0,60-0,82 npu crpaTrudukammu 1o OCHOBHBIM TUIIaM. BMecTe ¢ Tem Ha
npenonepaiioHHoM asrtane npu  guddepenumanuu  noatunoB Bl u B2
corjacoBaHHOCTh HIke (k~0,45-0,60), uTto oTpaxkaeT OOBEKTHUBHBIC TPYIHOCTH
pacro3HaBaHMs CKPBITOM HECTAOMIBHOCTH O€IPEHHOT0 KOMITOHEHTA 110 CTaHIapTHBIM
peHtreHorpammam. [1o JaHHBIM NPOCTIIEKTUBHBIX UCCIETOBAHUM, CpEU KIMHUYECKU
TpakTyeMbIX Kak Bl cimydaeB MOJsI «CKpBITOW» HECTAOMIBHOCTH, BBISBIISIEMOM
WHTPAOIICPAITMOHHO (TECThI HA POTAIMOHHYIO/OCEBYIO TIOJIBHDKHOCTh, PEBH3US
[IEMEHTHO-KOCTHOTO WJIM KOCTHO-CTEPKHEBOTO COeIMHEHHUS ), nocTuraet 15-30% [43].
Otn HAOJII0ICHUS 000CHOBBIBAIOT HEO0O0XOJIUMOCTh CHUCTEMAaTHUYECKOU
MHTpPAOINEepallMOHHOW Bepu(HUKAMU CTAOMJIBHOCTH HOXKKM M OOBSCHSIOT HEyAauu
U30JIMPOBAHHOTO OCTEOCUHTE3a MPHU «IOKHBIX» B1.

Pacmmmpenne noruku kinaccudukamnuu mo Vancouver Ha WHbIE aHATOMUYECKHE
obnactu u cueHapuu obecneumna Unified Classification System (UCS), xotopas
nobasuiia kjaccel D (Mexay nBymsi uMmiiantatamu), E (kaxkmas u3 IByX KocTew ¢
UMIUIAaHTaTaMUd B OJHOM KOHEYHOCTH) U F (mepernom KOCTH, apTHKYIUPYIOIICH C
KOCTBIO C UMIUIAHTAaTOM, HAalIPUMEP, BEPTIYKHAs BIIaIMHA IPU T€MUAPTPOILTIACTUKE),
COXpPaHUB MPHU 3TOM TAKTUUYECKYIO MPUBSA3KY K CTAOMIIBHOCTH MPOTE3a U KAYECTBY
KocTHOM TkaHu [44,45]. B oxkcmeprasix BweIOOpkax UCS gemoHCTpupyeT
BOCITPOU3BOIMMOCTD, COMOCTABUMYIO C Kiaccudukanueir Vancouver, U yao0Ha IS
MHOTOLIEHTPOBBIX PErMCTPOBBIX HMCCIEIOBAHMU. TeM He MeHee, B IMOBCEJHEBHOMU
KJIIMHUYECKON MPAKTUKE MPHU BEJACHUU MAIMEHTOB C MepesioMaMu OeAPEHHON KOCTH
nocine TOTC Bpaum DPEUMYyLIECTBEHHO OpPHUEHTHPYIOTCS HAa  HCXOJHYIO
kiaccudukanuo Vancouver [46].

Pentren-nuarnocruka II1BK momkHa onupaThest Ha CTaHAAPTU30BAHHBINA HA0OP
npoekiuil  (mpsimasi, OOKOBasi), C BBICOKOW HACTOPOKEHHOCTBbIO B OTHOIICHUU
MPU3HAKOB HECTAOMJIBHOCTU HOXKH: Iporpeccupytomiee npocemienue (radiolucent
lines) >2 MM o Gruen-3oHam, MUTpaIus >2-5 MM, U3MEHEHHUE HAKJIOHA, [IEMEHTHBIC
«kpyxeBHbIe» nedekTsl, acummerpuss MaHtuu [47]. KT mnoBblmaeT TOYHOCTH
Bepu(UKAIIMU JIMHUM TIePEJOMa, TIO3BOJSET TMPOBECTH OICHKY  TOJIIHHBI
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KOPTUKAJIBHOTO CJI0S U I€(PEKTOB, a TAK)KE BU3YyaIM3AIIMIO0 OCTE0JIN3a BOKPYT HOXKKH,
ocobeHHO mpu OeclieMeHTHON (pukcanuu; npu nemeHTHon gukcanuu KT momoraer
UACHTUDUIIIPOBATh COCTOSTHUE WHTep(elica «IIEeMEHT-KOCThY (HETPEpPhIBHOCTD,
mycToThl, AcOoHa) [48]. B CIOXHBIX CHTyanusax Ieaecoo0pa3HO HCIOIb30BaTh
npeABapuTeabHOe  HU(PPOBOE  MOJACIUPOBAHUE,  MO3BOJSIONIEE  OMPEACIIUTH
ONTUMAJLHYIO JUIMHY PEBU3MOHHONW HOXKH M (OpMYy IUIACTHHBI (PacroyioKEeHHE
OTBEPCTUH, HampaBjicHUE OUKOPTUKAJIBLHBIX BUHTOB M TO3UIIMH OTBEPCTUM TIO]
kabenu) [49]. Cinenyer MoIYEepPKHYTh, YTO OTCYTCTBHUE SIBHBIX PEHTIE€HOJIOTHYECKHUX
MIPU3HAKOB HECTAOUIILHOCTHU JI0 ONIepaIliy HE UCKIII0OYAeT €€ HaTuYusl; OKOHYATEIbHasI
OLICHKa CTa0WJIBHOCTH — MHTpaomnepanonHas (TOMbITKA OCEBOW/POTAIMOHHON
MOOUIIM3AINH, PEBU3US IEMEHTHON MaHTHH, POBEPKA MOPUCTOIO OCTOBA).

1.3 ®@akTopsl pHCKa BO3HMKHOBEHHUSI MEPHUIIPOTE3HBIX IMEPEJOMOB
OepeHHoi KOCTH

Puck pa3BuTHS NEPUNPOTE3HBIX MEPEIOMOB OINPEIETACTCS COUYETAHHEM TPEX
OCHOBHBIX (DAKTOPOB — OOIIETO COMATUUYECKOTO COCTOSIHUS MAlMEeHTa, XapaKTEPUCTUK
MCIIOJIb3YEMOr0 UMIUIAHTATa U KaueCcTBa XUPYPruuecKoro BmenareabcTa. Kaxapiit
U3 3TUX (HAKTOPOB MOXKHO OIICHUTh KOJHUYECTBEHHO, a HEKOTOphIE M3 HUX —
CKOPPEKTHUPOBATH €IIE HA 3TAIe MPEIONepallMOHHON NOoArOTOBKHU [50].

[Ipn omeHke o0OIIETr0 COMATUYECKOTO COCTOSIHUSI TMalMeHTa HauOoJblIee
3HAYEHHUE UMEIOT BO3PACT U COCTOSIHME KOCTHOM TKaHU: y JIML =75 JI€T BEPOATHOCTH
nepesioMa BbIIIe MPUOIU3UTENBHO B 2-3 pasa Mo CpaBHEHUIO ¢ MarueHTamu <65 jer,
YTO CBSI3aHO CO CHUXEHUEM MHMHEPAIbHOM IUIOTHOCTU KOCTH, CApKOINECHHEH H
yBelIMueHueM pucka najeHuid [51]. [lanueHTsl )K€HCKOro moJjia MOABEPKEHBI PUCKY
nepurpoTe3nbix nepenomMoB Ha 30-60% Bblle NANKMEHTOB MYXCKOIO I0Ja,
BCJIEACTBUE OOJIBIIEH pacIpOoCTPaHEHHOCTH OCTeomopo3a; mpu T-score < -2,5 puck
WHTpa- U TOCJICOINEpPAlMOHHBIX MOBPEXACHUI Bo3pactaeT B 1,8-2,6 pasa, mpu
npenocreomnopose (-1,0...-2,5) — 8 1,3-1,7 paza [52, 53].

[IpenoneparmonHas MOAroTOBKA MAIMEHTOB JJIsl YHAOMPOTE3UPOBAHUS JOJKHA
ObITh OCHOBAaHA HAa WACHTH(PUKALMHU ATUX (PAKTOPOB pHUCKA M UX CBOEBPEMEHHOMU
Koppekuuu. Tak, sl MOXKUIbIX MAllMEHTOB MOKa3aHbl JeHcutoMetrpus DXA w/vim
cTpaTudUKalUs PUCKA OCTEONMOPOTHUECKUX mepesioMoB 1o mikaine FRAX; npwu
BBIsIBJICHUH T-score < -2,5 Mmoka3aHo Ha3HAYeHHWE aHTUOCTEOIIOPOTHUECKON Tepanuu ¢
npeABapuTEIbHON KOppeKiuei neduirra Butamuaa D 70 neneBbix 3HaueHuit (> 30
HT/MJI) W TIOCTEAYIOIIMM TPUMEHEHUEM aHTUPE30pPOTUBHBIX TMpemapaTtoB [54].
CornacHo JaHHBIM PETUCTPOB, TaKas MPEBEHTHUBHAs CTPATETHsSI aCCOLUHMPYETCS CO
CHI)KCHHEM YaCTOThl PAHHUX MEPHUIPOTE3HBIX MEPEIOMOB OeipeHHOoM kocTH Ha 20-35
%, a TakKe C MEHbLIEH BBIPAKEHHOCTHIO OCTEOJIM3a B TE€UEHUE 2-5 JIET TocIe
omnepanuu [ 55].

Cy11iecTBEHHYIO pOJib B PA3BUTUH OCJIOKHEHHUM TaK)Ke€ UTPaloT COMYTCTBYIOILIUE
3a00J€BaHUs:  PEBMATOWAHBIM  apTpUT, JJIUTEIbHAs  CUCTEMHasi  Teparus
[IFOKOKOPTUKOCTEPOUIAMH (KyMYJISITUBHAS 1032 >5 T B IepecyETe Ha MPEAHU30JI0H),
caxapHblii quabeT 2-ro TUMa ¢ MUKPOAHTHOINATHEH M XpPOHHYECKas 00JIe3Hb MOYEK
CTaaui >3 MOBBIIIAIOT PUCK OCIOKHEHUHN 3aKUBJICHUSI, HECPAIIEHUS U UH(PEKITUH, TeM
caMbIM YXy/las MpOTrHO3 Ipu 1epesiome [56, 57].
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OTaenpHy0 KaTeropuio COCTAaBIISIIOT HEBPOJOTMYECKHUE HAPYIICHUS MOXOIKH,
NapKMHCOHU3M U KOTHUTHBHBIE PACCTPOMCTBA, KOTOPHIE CYIIECTBEHHO IMOBBIIIAIOT
PUCK HU3KOAHEPreTUYECKUX MAJACHUN. Y MaIlMEHTOB C MOJOOHBIMU HAPYUIEHUSIMU
J0JI1 PaHHHUX MOCJeoNepalroHHbIX nepenomoB pocturaer 40-60% cpenu Bcex
Clly4aeB XMPYypPruyecKoro JE4YeHHs, YTO 0OyCIOBIMBAET HEOOXOAUMOCTh aJanTalun
MIPOTOKOJIOB paHHe! MoOwmn3anuu [58]. YuurtsiBasi, 4TO MaACHUS SIBISIOTCS OJTHUM U3
OCHOBHBIX (pakTOpOB pucka (10 60-70% paHHUX NEPEIOMOB y MOKHUIBIX CBA3AHBI C
HU3KOAHEPIeTUYECKONW TPAaBMOU B OBITY), KPUTUUYECKUA BAXKHBIM PEIICHUEM SIBIISACTCS
BKJIIOUEHHUE B TMPEIONEpalMOHHYI0 MOJArOTOBKY mporpammel «falls-prehab». Dta
nporpamma, BiJrouaromas oneHky Tecta «Timed Up and Go», koppekiuto
OpTOCTAaTUYECKON THUINOTEH3UH, MEPECMOTP CXEMbl MpuéMa CEJATUBHBIX H
MICUXOTPOMHBIX CPEJACTB, OOydYeHHE O€30MacHbIM TMEePEeMEIICHUAM U T0A00p
WHJIMBUAYAJIbHBIX BCIIOMOTaTENbHBIX CPEACTB (TPOCTh, XOAYHOK), ITO3BOJISIET CHU3UTD
4acTOTy najaeHuil B nepsbie 90 nHeil nocie onepauuu Ha 25-40% [59].

UTto KacaeTcsi 0KUPEHUSL, JaHHBIE TUTEPATyPbl OCTAIOTCA HEOAHO3HAYHBIMU. [Ipu
WHJIEKCE MAacChl Tena >35 Kr/M? pUCK NEPUINPOTE3HBIX MEPEIOMOB IOBBIIIACTCS
YMEPEHHO, YTO CBSI3bIBAIOT C YBEJIMUECHUEM JITTUTEILHOCTH OINEpPAlK, TEXHUYECKUMU
CJIO)KHOCTSIMU TPU DKCIO3UIMKU M 00Jiee€ BBICOKOW YacTOTOM NaJEHUN, OJIHAKO
HE3aBUCHUMOE BJIMSIHUE MAacCChl Tella OCTa€rcsi mpeaMeTroMm auckyccuu [60, 61].
[IepBruHOE MTOKA3aHUE K SHIOMPOTEZNPOBAHUIO TAK)KE OKA3bIBAET PA3HOE BIIMSIHUE HA
PHUCK: y TALIMEHTOB, MEPEHECIINX BMEIIATEILCTBO 0 MOBOAY Mepesioma meiku oepa,
OTHOCHUTEJIbHBIM PUCK MO3JIHETO NEPUIIPOTEZHOIO nepenoma B 1,5-2 pa3a Bbllue, 4eM
npu ocreoaptpo3e [62]. Ilpu nucnnmactuueckom kokcaptposze (Crowe II-111),
XapaKTepU3yIIeMcs y3KUM OeIPEHHBIM KaHAJIOM U BBIPAKEHHOW aHTETOPCUEH, Yallle
HAOJIIOIAIOTCS.  MHTPAOIEpPAIlMOHHBIE  TIEPEeIOMbI B 00JIACTH  MEAMAIIBHOTO
KOPTUKAJIBHOTO Kpast [63].

CBoiicTBa UCIOIB3YEMOr0 UMIUIAHTATa HANPSIMYIO BIUSAIOT Ha paclpeeicHue
HaMPsHKEHUH U ehopmaruii B MECTE MMITIAHTAITUHN, OTIPEIETISS XapaKTep BO3MOKHBIX
OCJIO)KHEHUM W HapyuieHud ¢ukcanuu. beclieMeHTHBIN MeTOJ (PUKCAMU HOXKKH
DHAONPOTE3a, OCHOBAHHBIM HA MPUHUMIIE IJIOTHOW MTPECC-MTOCATKH, COIPOBOXKIAETCS
0ojiee BBICOKOM YAaCTOTOW HMHTPAONEpPAallMOHHBIX NEpesoMoB (10 2-5% B rpymmax
MOBBIIIEHHOT'O PUCKA) [0 CPABHEHUIO C LIEMEHTHOM (pUKCalMEe, i€ 3TOT MOKa3aTellb
o0biyHO He mnpeBbimaer 1% [64]. OcoOeHHO YSI3BUMBI CilIy4yahd HPUMEHEHUs
KJIMHOBUHBIX U dKECTKUX KOHYCHBIX HOXKEK MPH Y3KOM OeIpeHHOM KaHaJIe.

B kauectBe mpoduIakKTMKKU JaHHBIX PUCKOB KpaiiHE Ba)KE€H palMOHAJIbHBIN
BBIOOpD HMMIUIAHTATa M TAKTUKU OMNEPATHBHOTO JIEYCHHS. Y TAIMEHTOB C Y3KUM
OelpeHHBIM KaHAJIOM W TpPU3HAKaMU JUCIUIa3UU TMPEANOYTEHUE CIEAyeT OTJIaBaTh
HOYKKaM ¢ 0oJiee «IaIsIIei» TeoOMeTpHel U paccMaTPUBaTh BO3MOXKHOCTH IIEMEHTHOM
dbuKcany Mpu HECOOTBETCTBUHM pa3MepoB KaHaia. [Ipw BBIpaKEHHOW XPYIKOCTH
KOCTHOUM TKAaHHM WCIOJIb30BaHUE MPOPUIAKTUICCKUX KAOETBHBIX CEPKIIHKEH BOKPYT
MPOKCUMAJIBHOTO OTJieNla OCAPEHHOM KOCTHM CHUXAET PHUCK HHTPAONEPALMOHHBIX
NepesioMoB U 00ecTeunBaeT 00Jee HaIEKHBIN KOHTPOJIb 32 COCTOSIHUEM MEANAIBHOTO
KOPTHKAJIBHOTO Kpas [65].

Hanuuue mpokcuMalibHOM OMTOPHOM IIJIOMIAJAKK HOXKKU SHI0MPOTE3a OCIPEHHOTO
KOMIIOHEHTa CIOCOOCTBYET CHUXEHHUIO MHKPOIOABUKHOCTH M YMEHbINAET PHUCK
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CTpecc-IIeHANHTa, OJIHAKO TPU HEBEPHOM TOAOOpe pa3Mepa BO3MOXKHO
BO3HUKHOBEHHUE YPE3MEPHOIr0 JABJICHUS HA MEIMAIbHBIA KOPTUKAIbHBINA Kpal KOCTH.
Hcnonp30BaHMe KOPOTKUX HOMXKEK CO3/1a€T KOHLEHTPALMIO HampsiKEHUH («stress-
riser») Ha YpOBHE MHUCTAIBHOTO KOHIA HMIUIAHTATa, 4YTO MpPeApacrojaraeT K
nepenomam tuna C [66, 67]. Caegyer uzberaTb MX YCTAaHOBKM B 30HAX pHCKA:
MUHMMaJIbHO JOMYCTHUMBIM BBIXOJI HMIUIAHTaTa 3a MPEANoJaraeMyr 30HY
MOBBIIIIEHHOTO HANpPsKEHUS JOJDKEH COCTaBJISATh HE MEHee JBYX auadu3zapHbIX
MaMeTpoB OepeHHoN KocTu [68].

[Ipn nemeHTHON ¢UKCAUU 3alTUTHBIM (DAKTOPOM CUMTACTCS HENpephIBHAS
[IEMEHTHAsl MAHTHSI TOJIIMHOM HE MEHEee 2 MM M COXpaHHOCTh HHTep(eiica «1ieMeHT-
KOCTh». Hanmuume «Kpy>KeBHBIX» IyCTOT WJIM MPU3HAKOB NEOOHIMHIA YBEIUYHUBACT
BEPOSITHOCTh TMO3JHUX I[E€PEJIOMOB M AacCCOIMUPOBAHHBIX peBuU3ui [69]. lnsg ux
MpEeJOTBPAIICHUSI CTPOTrO PEKOMEHIAYETCS MCIOJIb30BaTh TEXHOJOTHIO BAaKyyMHOTO
CMEIIMBAHUS IIEMEHTa, OOCCIEUYMBAIONIYI0 MHUHHUMM3AIMIO TOP W TIOBBIIICHUE
MPOYHOCTH I[IEMEHTHOW MaHTUU. lleMeHT JoJKeH BBOJIUTHCS PETPOTPATHO C
MCII0JIb30BaHUEM OTPAHUUUTENS KaHala, a MPUMEHEHUE [IEHTPATOPOB U MOJICPIKAHUE
MOCTOSTHHOTO JIaBJICHUSI TMPU BBEJCHUM TMO3BOJSIOT C(HOPMUPOBATH OJHOPOJHYIO
MaHTHUIO, YTO 3HAYUTEIbHO CHIKAET PUCK MHUKPOACOOHIUMHIa U Pa3BUTHUSA
acernTUYeCcKON HeCTaOMILHOCTH AHAoIpoTe3a [70].

TexHuka BBITIOTHEHUS XUPYPrUYECKOrO0 BMEIIATEIHCTBA TAKXKE MPEACTaBISCT
co0oil kimoueBol (¢akrop pucka. HemocraTtouHas Bu3yanuzanus, Ype3MEPHO
arpeccuBHas paboTa palnuieM, U30bITOYHAS] OCEBasi UMITAKIUS TOJIOBKM HA KOHYC U
npuMeHeHue ¢pe3bl 6e3 OmopHoro OJOKa OTHOCATCA K THUIMYHBIM TPUYMHAM
WHTpaonepauuoHHbix noBpexaeHuid [71, 72]. CodeTaHue BBICOKON KECTKOCTH
KJIMHOBUJHOM HOXKH, Y3KOTO KaHajla W [OBBIIIEHHOIO TPEHHS YBEIUYUBACT
BEpOSITHOCT (hopmupoBanusi MukporpemuH [73]. DddextuBHas mnpodrrakTrka
BKJIFOYAET TIOCTETICHHOE PaCIIMPEHNE KaHalla ¢ 00s13aTeIbHBIM PEHTTCHOJIOTHIECKUM
KOHTPOJIEM, a MPU HEOOXOAMMOCTH — TIEPEXOJ] Ha aTbTEPHATHUBHYIO KOHCTPYKITUIO
HOXKHU. BaXHBIM MOMEHTOM SIBJIIETCSI OMBIT ONEPAlMOHHON OpHUrajbl: yCTONYHMBO
HU3KUH YPOBEHb OCJIOKHEHHI HaOmroAaeTcs npu rogoBoM oobéme He meHee 50-100
orepaluii Ha OJTHOr0 XUPYPTa, UTO MOTIEPKUBAET BAXKHOCTh COOJIIOACHUS TEXHOJIOTUH
Y TOYHOCTU MaHUMYJISIUi [74].

Crpatudukaruss pucka W METOJbl BHU3yaJIM3allMU SBJISIIOTCS Ba)KHBIMU
AJeMEHTaMH TPO(PUIAKTUKKA Ha 3Tarne A0 Pa3BUTHUS KPUTHUYECKUX OCJIOKHEHHH.
[IpoBeneHre CTaHIAPTHOM PEHTIEH JUATHOCTHKH, BKJIIOYAIONIEH TMEPEIHIO U
OOKOBYIO MPOEKIIUU C 3aXBATOM BEPTIY>KHOTO U OEIPEHHOTO KOMIOHEHTOB IO BCEH
JUIMHE C 3aXBaTOM CpeJHel TpeTu Oenpa, IMO3BOJIIET CBOECBPEMEHHO BBISIBUTH
MPU3HAKU HECTAaOMIIBHOCTHU MMILIAHTATA. K HaCTOPaXMUBAOIIUM
PEHTIE€HOJIOTUYECKUM ITPU3HAKAM OTHOCSTCS:

- IOSIBJICHUE WJIU YBEJIMUCHUE PAJMOJIONCHTHBIX 30H MUPUHOU Oosiee 2 MM TI0
soHaM Gruen;

- MUTpAIUS HOXKKH 0oJiee 4eM Ha 2—5 MM B MPOJI0JIbHOM HaIlpaBJICHUH;

- I3BMEHEHHUE YyIJIa HaKJIOHAa HUMIUIAHTAaTa MO CPaBHEHUIO C MPEIbIAYIIUMHU
CHUMKaMU;

- ACUMMETpPUSI LIEMEHTHOW MAHTHH;

24



- IOSIBJICHHE XAPAKTEPHOI'O «KPYKEBHOI'0» PUCYHKA B LIEMEHTE, YKA3bIBAIOLLEIO
Ha MUKPOJICOOHTUHT;

- IPU3HAKU OCeaHMs OeIpeHHOro KOMIOHeHTa [75].

PerynsapHas auHamuyeckas BHU3yalu3alus C Y4ETOM YKa3aHHBIX KPUTEPUEB
MO3BOJISIET OCYLIECTBUTh DPAHHEE BBISIBICHUE HECTAOMIBHOCTH M KOPPEKTHPOBKY
Je4eOHON TaKTUKU 3a0JaroBpEMEHHO — JI0 Pa3BUTHUS MEepesioMa UM acenTHYeCKOM
HECTAaOMJIBHOCTHU 3HJ0IpoTe3a. B ciydae, eciu npoduiakTuueckiue Mepbl 0Ka3alnuch
Her((DEKTUBHBIMU M TPOU3OIIET MEPUIIPOTE3HBIA MepesioM, (HOKyC AMArHOCTHKU
HE3aMEeIJIUTENbHO CMEIIAETCS Ha OILIEHKY TSYKECTH MOBPEXKACHUMN I MIIaHUPOBAHUS
PEBU3HOHHOIO XUPYyPru4eCKOro BMEIIaTeNbCTBA.

Ha oranme cBepuMBIIErocsi OCJIOXKHEHHS NPUMEHEHHE KOMIBbIOTEPHOMN
ToMorpadguu ¢ Metayuiokoppekuueit (metal artifact reduction, MAR) 3HauuTEHHO
NOBBIIIAET TOYHOCTh BHU3yaJIHM3alUU CTPYKTYp BOKPYI HMIUIAHTaTa. DTOT METOJ
obecnieunBaeT Oosee AeTaIbHYIO OIICHKY JMHUU NEPEIoMa, TOJIIHUHBI KOPTUKAIBHOTO
CJIOSL M 30H OCTE0JIN3a, YTO UMEET PEIIAOIIEee 3HAUYECHUE JIUIS IUNTAHUPOBAHUS TAKTUKU
nedyenus. B cinywasx nemeHtHod ¢ukcanum KT mno3Bossier mpoBeCTH OLEHKY
COCTOSIHUA MHTep(elica «IeMEHT-KOCThY, BBISBIIAA MMyCTOTHI, 1€00HA U JErpajaluio
ManTuM. Takas J[eranu3anus OCOOCHHO BaxHa Tmpu AuddepeHImanu THUIIOB
nepenomoB Bl u B2 mno knaccudukanum Vancouver, rie KIOYEBbIM KpUTEpUEM
SBJIAETCS CTAOMIIBHOCTh KOMIIOHEHTA SHAOINpPOTE3a. TakuM 00pa3oM, UCIOIb30BAHKE
KT c nomaBnennem apreakToB OT MeTajljia SABJISETCS OOS3aTENbHBIM 3JIEMEHTOM
aJITOpUTMa MPH MOJO3PEHUHN Ha MEPUIPOTE3HBIN MEPETIOM, OCOOEHHO B MOTPaHUYHBIX
ciydasix [76].

B CIOXHBIX KIMHUYECKHX CHUTYyalMsX HWCIOJIb30BAHUE IPEABAPUTEIBHOTO
U(pPOBOr0 MOJEIUPOBAHUS TMOBBIIIAET TOYHOCTh IMOATOTOBKM M ONTUMHU3UPYET
BBIOOp TakTuku JedeHus: [77]. TpéxmepHble PEeKOHCTPYKIMH alOT BO3MOXKHOCTH
TOYHO OMPEACNUTh JUTMHY U THUI PEBU3NOHHON HOXKH, KOH(QUTYpAIUIO TUIACTUHBI, a
TaK)K€ CIUIAHUPOBATh TPAEKTOPUU BUHTOB M OTBEPCTUN MOJ KaOEJbHBIE CEPKIHKH
[78]. Ilpm >TOM Ba)XHO  yYUTBHIBATh, UYTO OTCYTCTBHE  BBIPAKEHHBIX
PEHTI€HOJIOTUYECKUX MPU3HAKOB HECTAOMJIBHOCTH JIO0 OINEpaluy HE HCKIIOYAeT e
¢dakruueckoro Hanuuus [79]. [loaToMy OKOHUaTeIbHAsK BEpUPUKALMS CTAOMIBHOCTH
OeIpEHHOr0 KOMIIOHEHTa JOJDKHA MPOBOJUTHCA CTPOrO0 HHTPAONEPALMOHHO —
METOJIOM OIIEHKH OCEBOW M POTAMOHHOW MOJBMXKHOCTH HWMILJIAaHTaTa, PEBU3UU
[EMEHTHON MaHTUU WX MOPUCTOrO OCTOBA. TaKoW MOJIX0/1 MO3BOJIIET CHU3UTh PUCK
omnOoYHOM Kiaccuukanuu mnepenoma (Harmpumep, otHecenus: tuna B2 k Bl) u
IpEeIOTBPAaTUTh HEAJEKBATHBIN BHIOOp MeTOoAa (pUKcAlMM, YTO UMEET KPUTHUECKOE
3HaYEHUE JUIsl TOCTHKEHUS CTAaOUIIbHOTO OCTEOCHUHTE3A.

Takum o6pa3oM, HECMOTpsT Ha OTHOCHUTENIbHYIO CTA0MJIBHOCTb YacCTOTHI
NEPUNPOTEZHBIX MEPEIOMOB B pacyETE HA KOJIUYECTBO MPOTE30-JIET, UX A0COIIOTHOE
YICII0O 3aKOHOMEPHO YBEJIMYMBAETCA TIO Mepe pocTa OOBEMOB MEPBUUHBIX
sHponpote3upoBanuil. Kontpomupyemsie (hakTopsl pUCKa — TaKhe KaK COCTOSHHE
KOCTHOM TKaHM (OcTeomnopo3), NpoduiIaKkTHKa MaJeHUM, aJeKBATHBIA BBIOOP
UMILIaHTaTa, a TakKe COOJII0/IEHNE CTaHAAPTOB BU3yaIM3allMi U HHTPAOIIepalluOHHOM
BepU(UKaUU CTAOUIILHOCTH — MO3BOJIAIOT CHU3UTh YaCTOTY OCJIOKHEHUH HA JECATKU
npoueHToB [3]. OnHako, Aake IpU KOMIUIEKCHOW KOPPEKLMH MTOJIHOCThIO UCKIIFOUUTD
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PHCK IIEpEIOMOB HE TIPEACTABIISACTCS BO3MOXKHBIM, YTO IO TUEPKUBAET HEOOXOIUMOCTD
JTaJbHEHUIIICH ONITUMHU3AINH TPOPUIAKTHICCKUX U TAKTUHICCKHUX ITOX0JI0OB B JICUCHUHN
JTAHHOM KaTerOpyuy NalUuEeHTOB.

1.4 CoBpeMeHHbIE TAKTHYECKHE MOAX0Abl U TEXHOJOTHYECKUE PellleHus] B
JIeYeHUM TEPUIIPOTE3HBIX NePeJIOMOB OeIpeHHOH KOCTH

Bri0op MeTo/1a JieueHHs IEPUNPOTE3HOTO MepesioMa ONPeIesIeTCs] COYeTaHUEeM
TPEX KIIOUYEBBIX (PAKTOPOB: JIOKAIM3ALUECH JIMHUU TepejoMa, CTaOUIbHOCTHIO
OCIPEHHOT0 KOMIIOHEHTa SHJ0MPOTE3a U COCTOSIHUEM KOCTHOM TKaHU. MIMeHHO 5Ta
JMarHOCTUYECKas Tpuajia GopMUpyeT OCHOBY TAKTUYECKOTO PEIICHUSI B COOTBETCTBUU
C TMpUHIUIAMU Kiaccudukanuu Vancouver, oOecnednBas BOCIPOU3BOJAUMOCTD
pe3yibTaTOB MPU YCIOBHH CTPOTOrO COOJIIOACHHS OMOMEXaHWYECKUX MPHUHIUIIOB
(dbHUKcalluy U aJICKBaTHOTO BbIOOpa MMILTaHTaTOB [80].

[Ipu nepenomax B 0651acTH BepTEIOB O€3 3HAUMMOTO CMEIICHHS IIEI1eCO00pa3HO
NPUMEHEHUE IIAASIIe TAaKTUKWA JICYCHMWS, HAIMpaBICHHOW Ha JIOKAJIbHYIO
cTabmnu3anuio (parMeHTOB U YCTPAaHEHHE UCTOYHUKOB OCTEOJIM3a, YTO MO3BOJISET
COXpPaHUTh CTAOWJIBHOCTh JHAONPOTE3a M H30ekKaTh H3JMIIHEH TpaBMaTU3aLUU
TkaHed. B chydasx ke, Korjga wuMeeTcs cMmelieHue ¢GparMeHToB, MOKa3aHO
BBINIOJIHEHHE OCTEOCHHTE3a O0JIBIIOr0 U MAJOr0 BEPTENOB OEIPEHHON KOCTH € LEIBIO
BOCCTAHOBJICHUSI (PYHKIIMKM OTBOASIIUX MBIIII] Oepa U MpeaynpexaeHrss BTOPUIHOM
MUTPALIMK  KOCTHBIX (parMeHTOB. Takoil TOAXO0JI CHOCOOCTBYET COXPaHEHUIO
OMOMEXaHWYECKON CTaOMIBHOCTH Ta300€IPEHHOTr0 CyCTaBa M CHIIKAET PHCK
MOCJICYIONINX HApYIIEHUN (PUKCAITMU UIIH HECOCTOSTEIHbHOCTH HAOoNpoTe3a [81].

st mepunpoTe3HbIX nepeaomMoB Tuna Bl onTUManbHOW TaKTUKOW OCTaETcCs
BBITIOJIHEHWE OCTEOCHHTE3a JJIMHHOW OJIOKHMPYEeMO# TUIACTMHOW C TPUMEHEHUEM
KOMOWHUPOBAHHOU (PUKCAIMH — COYETAHUSI BHHTOB C OMKOPTUKATBHOU (PUKCAIUEH U
JOTIOJTHUTEIBHBIM HUCIIOJIb30BaHUEM KalOenel WM TMPOBOJIOYHBIX CEPKIBDKEH IS
CTaOMIIM3aIK MPOKCUMAITLHOTO parMenTa nepenoma. O0si3aTeIbHBIM TEXHUIECKUM
YCJIOBUEM SIBJISIETCSI OCTEOCUHTE3 JUIMHHOM TJIACTUHOM, TUCTAIbHEE KOHIIA HOXKKH HE
MeHee ueM Ha 2-3 auadu3apHbIX JTUAMETpPa, YTO MO3BOJISET JTOCTUYL ONTUMAIBHOTO
OajlaHca MEXTy KECTKOCTBIO U AJTACTUYHOCTHIO KOHCTPYKIIUU U TEM CaMbIM CHU3UTH
puck aedopmanuu IJIACTUHBI WKW HecpaiieHus nepenoma [82, 83]. [lo maHHBIM
JUTEpaTyphl, TP KOPPEKTHO BBHIIIOJIHEHHOM OCTEOCHHTE3€ IepesioMoB Tuma Bl
4acToTa KOHCOJMIAIMK JocTuraer 85-95% B cpoku 6-12 mecsiieB, a mOTpeOHOCTH B
MOBTOPHBIX ONEPATUBHBIX BMeEMIATeNbCcTBaX He mnpesbimaer 10-15 % [84, 85].
OCHOBHbIE TPUYUHBI HEYJOBIECTBOPUTEIIBHBIX HCXOJOB JIEYEHUS CBS3aHBI C
HEJIOOIEHKOW CKPBITOM HECTAaOMJIBHOCTH HOXKHM (ommnbouHas Kiaccudukanus
nepenoma kak Bl Bmecto B2), mpu stom no 15-30% ciyuaeB «ioxxknoro Bl
BBISIBJISIETCSI MHTPAOTIEPAIIMOHHO, a TAKXKE C HEJIOCTATOYHOM JITTMHOM MJIACTUHBI, KOTJa
30Ha MaKCHUMAaJIbHBIX HANPSDKCHWH MPUXOMUTCS Ha €€ Kpaid, GopMHupys «cTpecc-
paiizep» u npeapacnosiaras K HIOBTOPHBIM MEPEIOMaM.

ITepenomsl Tuna B2 TpaauuuMoOHHO JiedyaTcsi PEBU3MOHHOM 3aMEHOW HOXKKHU Ha
JUIMHHBIN CTepKeHb ¢ auaduzapHoi ¢ukcarueir. OHaKO MOCIETHUE UCCIEIOBAHUS
MOKA3bIBAIOT, YTO MPU JOCTATOYHOM 3amace€ KOCTHOM TKaHU M BO3MOXKHOCTH
QHATOMUYECKOM PEeIO3UIMU, dKCTpaMeayJIspHbIi ocTteocuHTe3 tuiacTuHoi (ORIF)
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MOXKET JJaTh paBHO3HAYHbIE KIMHUYECKHUE PE3YIIbTATHI. Y CIICIIHOE 3 KUBJICHUE MOXKET
OBITh JOCTUTHYTO 0€3 pPEeBU3UHM OCAPEHHOTO0 KOMIIOHEHTa OJHJAONPOTE3a, €CIU
o0ecredeHbl X0opoIrue ycloBus (ukcanuu (yAOBICTBOPUTEIBHBI KOCTHBIN 3amac,
WHTAKTHAsl I[IEMEHTHAasT MaHTHs, BO3MOXKHOCTh CTaOWIbHOUN pemosunmu) [86].
MHoro1eHTpoBoe uccieoBanue, mposeaeHHoe B [lIBeiinapun noATBEpANIIO, UTO IPU
KOPPEKTHOM IMOJ00pe MalMEeHTOB C mepesoMamu Tumna B2, gacToTa oOCIOXKHEHUM
MOCJI€ OCTEOCHUHTE3a IJIACTUHOW U TOCJE PEBU3MHU CTATUCTUUECKU HE pa3iinyaeTrcs
[87]. AHanornyHbIM 00pa3oM, CPaBHUTEJILHOE MCCJICJOBaHUE BIIMSHUS BO3pacTa U
COMYTCTBYIOIIUX 3a00sieBanuii Ha ucxoy Jeuenus [IITBK npoBeneHHOe METUIIMHCKUM
YHUBEPCUTETOM BeHBI MOKa3bIBa€T, YTO MpPH OTOOpPE MOKWIBIX MaJOAKTUBHBIX
OOJIBHBIX C HEBBICOKUM xupyprudeckum puckoM, ORIF obGecneunBaeT cpaieHue
nepesnioma 0e3 cMelleHus Win Murpaiuu crepxkusa [88]. Kinnuueckue HabmoneHus
CBUJCTEIBCTBYIOT, YTO Y TIIATEIIbHO OTOOpPAaHHBIX MAIIMEHTOB MPUMEHEHUE
HAKOCTHOTO OCTEOCHHTE3a IMPHU MEPUIIPOTE3HBIX IepenoMax tura B2 obecrneunBaer
BBICOKYIO YaCTOTY KOHCOJIMJAIUUA 0€3 3HAYMMBIX XUPYPIHUECKUX OCIOKHEHUM [89,
90]. COBOKYNHOCTh JTHMX JAHHBIX YKa3blBa€T HA TO, YTO NPHU MHUHUMAIBHOM
MPOKCUMAIBHOM KOCTHOM J€(pUIUTE U KOPPEKTHOM TEXHUKE WMIUIAaHTALUU
AKCTpaMenyJUISIPHBIMI OCTEOCHHTE3 OJIoKupyromen MJIACTUHOMU MOXET
paccMaTpUBaThCsl KaK KIMHUYECKH OOOCHOBaHHAs allbT€pHATHUBA PEBU3UOHHOU
3aMeHe PHIO0MNPOTe3a. BaKHBIM 3JIEMEHTOM SKCTpaMeAyJIIPHOTO OCTEOCHUHTE3a MPU
MIEPUTIPOTE3HBIX TepesioMax OeapeHHONW KocTu Tumna B2 sBisieTcs NpUMEHEHHE
CEPKJDKHBIX KaOETbHBIX CHUCTEM, KOTOpbIE MO3BOJISIOT AOCTUYL Oosiee CTaOMIbHON
dbuKcay MPOKCUMAIBLHOTO (pparMeHTa TepesioMa U CYIIECTBEHHO CHU3HTH PHUCK
BTOPUYHOU MUTpaluy uMIUianrara [91].

[Ipn mepenomax Tuna B3 TakTtuka neudeHus TpeOyeT HE TOJBKO 3aMEHBI
HECTAOWJIBHOTO OCIPEHHOTO KOMIIOHEHTa DJHOMPOTe3a, HO W OJHOBPEMEHHOU
PEKOHCTPYKITMH BBIPAXXEHHOTO KOCTHOTO nedummra [92]. B 3aBucuMocT ot 00bpéMa
yTpaTbl KOCTHOW TKAHM TMPUMEHSIOTCS: MMIIAKIMOHHAs KOCTHAas IUIACTHKAa C
THIATEILHBIM KOHTPOJIEM TUIOTHOCTH 3alOJHEHMS; HCMOJb30BAHUE CTPYKTYPHBIX
KOPTUKAJIBHBIX a/UIOTPAHCIUIAHTATOB, (DUKCUPYEMBIX KaOCIbHBIMU CEPKISKAMU,
NPUMEHEHUE KOMIIO3UTHBIX KOHCTPYKIMM  «a/UIOTPAHCIUIAHTAT-TIPOTE3»  MpHU
coueTaHHbIX fedekrax [93]. B cinydasx mMaccuBHOro neduira KOCTHOW TKaHU MpU
HU3KUX (PYHKIIMOHAJIBHBIX TpeOOBaHUSAX TAlMEHTa JOMYCTUMO MCIOJIb30BAHUE
MerarnpoTe3a MPOKCUMAJIBHOTO OT/Aena Oeapa, 4TO TO3BOJISIET JOCTHYb OMOPHI U
paHHed MoOWIM3alMKM TPU MUHUMAIBHOM Harpy3ke Ha 30HY octeocuHTe3a. [lo
JAHHBIM JINTEPATYyphl, IPU PEBU3MOHHBIX BMEIIATEIHCTBAX MO IMOBOAY NEPEIOMOB
turmoB  B2/B3  BeDKMBaeMocTh TpOTEe30B  coctaBisieT 85-90% B nuama3oHe
HaOIroIeHn 2-5 J1eT, a yacToTa KoHcoauaanuu nepenoma — 80-90% [94-96].

[lepunpore3nsie mnepenombl Tuma C JiedaT B COOTBETCTBUU C MPHUHIUIIAMHU
muadu3apHBIX  MEPEJIOMOB, yIensis o0co0oe BHHMaHHE  OWOMEXaHWMYECKOU
CTaOMWJIBHOCTH  UMIUIaHTa. OnTUMalbHOM — cuuTaeTcsa  (QuUKcauus  JJIMHHOU
OJIOKMpPYEMO TIJIaCTUHOM, 00eCIeUnBAIOIIEH JOCTATOUHBINA BBIXO]T AUCTAIbHEE KOHIIA
HOKKH, YTO TMPEIOTBpAlIaeT BBICOKYIO KOHIEHTpalUi0 Harpy3ok. llpu Hamuuuu
BBIPAKEHHOTO JIe(peKTa MeIUATbHOTO KOPTUKAIBHOTO CJI0SI PEKOMEHTYETCS CO3/IaHue
PaHHEN MeANaNbHOM OMOPHI C UCIOJIBb30BAHUEM MPOBOJOYHBIX CEPKIISIKEN U KOCTHBIX
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aiorpaToB, YTO TMO3BOJSET YMEHBIIUTh M3THOAIONIME MOMEHTHI Ha IJIACTHUHE U
HOXKe [97].

HeszaBucumo OT BbIOpaHHONM METOJIMKH, paHHSS MOOWIU3aIUsl MalMeHTa
OCTAE€TCSI OJTHOW W3 TJIaBHBIX LIEJIEH JICUEHUS: KOHTPOJIMPYEMas Harpy3Ka ¢ paHHUMU
BEPTUKAIU3ALMAMHA B IIepBble 0-8 HEOEnb acCOUMMPYETCS CO CHUKEHHEM
TPpOMOOIMOOTUYECKMX M HWH(PEKIMOHHBIX OCIOoXHEeHUU. B mocneonepanmoHHOM
nepuojic He0OXOIUM CUCTEMHBIN PEHTIEHOJIOTHYECKUT MOHUTOPHUHT, BKJIFOYAIOIIUMA
KOHTPOJIbHBIE 00cieaoBanus yepes 6-8, 12 u 24 nenenu nocie onepanuu [98]. [lpu
BO3HUKHOBEHWHU JUATHOCTUYECKUX COMHEHUM WM TOABICHUM KIMHUYECKHUX
NPU3HAKOB  HECTAOMJIBHOCTH  PEKOMEHAYETCS  MPOBEJACHHUE  KOMIIbIOTEPHOU
TomMorpaduu € METaJUIOKOPPEKIMEH, KOTOpas IO3BOJIIET CBOEBPEMEHHO BBISIBUTH
HECOCTOATENBHOCTh (DUKCAIMU WM Hepacno3HaHHbIe mnepenombl [99]. TunuuHbie
OIMOKH, TOMUMO HEIOOIEHKH HECTAOMIBHOCTH HOXKKH, BKIIFOYAIOT HEIOCTATOUYHYIO
JUTMHY W/WIU KECTKOCTh KOHCTPYKIIMH, OTKAa3 OT CEPKISDKEH MpU MeauaibHOM
nedekre, a TaKKe 3ano3Jalyl0  MOOWIHM3aIlMI0,  TOBBIMIAIONIYI0  PHUCK
OOLIEXUPYPruyecKux ociaokHeHUuH. CUCTEeMHBbIE MEPhl TPOPUIAKTUKU ATUX OLINOOK
BKJIIOYAIOT CTAaHJAPTU30BAaHHYIO NPEAONEPANMOHHYIO BU3YaJIU3AlUI0 C LEJIEBBIM
IOMCKOM  TPHU3HAKOB HECTAOMJIBHOCTH, OO0SA3aTENbHYI0 HHTPAONEPAlMOHHYIO
BepU(UKAIUIO CTAOMIBHOCTU HOXKKU U UCIOJIb30BaHUE YeK-1ucToB [100].

Ilepexons oOT aHamM3a TAKTHYECKUX NPUHIMUIOB K TEXHOJOTHMYECKUM
MHCTPYMEHTAM UX pealu3aluu, LeJecoo0pa3Ho pacCMOTPETb COBPEMEHHbIE
WHKEHEPHbIE pellleHs, 00ECIIEYNBAIOIINE BHITIOJIHEHHE TPeOOBaHMI KilaccuuKkanuu
Vancouver ¢ TmO3WIMM CO3JaHUS CTAaOMJIBHOM, YCTOWYMBOW K Harpyske W
OnoMexaHndecku oOOocHOBaHHOM (ukcaruu. Haubonee cCylecTBEHHBINH Mporpecc
MOCJIETHUX JIET JOCTUTHYT B 00JIaCTH CHENHMATU3UPOBAHHBIX TMEPUIIPOTEIHBIX
IJIACTUH, KOTOPBIE MIPETEPIEIN 3HAUUTEIIbHYIO 3BOIONNI0. COBPEMEHHbIE TJIACTHHBI
XapaKTEPHU3YIOTCS: aHATOMUYECKH aJalTHPOBAHHBIM MpoduieM K ¢popme OepeHHOM
KOCTH; KOMOMHUPOBAaHHBIMU OTBEPCTUSAMH; HAJIMYMEM OTBEPCTUIl B IUIACTHHE,
NpeAHa3HAYCHHBIX JJIi OE€30MacHOr0 MPOBEACHUS TMPOBOJOYHBIX CEPKISDKEH;
BO3MOXKHOCTHIO TPUMEHEHHUS! OHKOPTUKAJIBHBIX BHUHTOB B HEMOCPEICTBEHHOMN
OJIM30CTH OT HOXKKH AHAOIpOoTe3a. OJIHAKO, HECMOTPS Ha TEXHOJOTMYECKUI TTpOorpecce,
KECTKUE OMOMEXaHUYECKHE YCIOBUS CUCTEMBI «KOCTh—IIPOTE3—TIACTHHAY» BBISBIISIOT
CTPYKTYpHBIC OTpaHWYEHUS MHOTHX CYIIECTBYIOIIUX WHXXCHEPHBIX PEIICHUM,
MIPUMEHEHHUE KOTOPBIX HEPEJIKO MPUBOJAMUT K UX MEXAHUYECKOW HECOCTOATEIHHOCTH.
Huxe mpencraBiaeHa Tabmuima 2, € aHaTM30M HaumbOOJee HCMOIb3YyEMBIX
nepunpoTe3Hsbix macTud B jedeHud [IIIBK nx moarBepkaeHHBIX MPEUMYIIECTB U
HEJIOCTATKOB.

Tabnua 2-AHanu3 UCnoab3yeMbIX MaacTuH B JieueHuu [ITTBK

Nmnnast TexHonornueckue Orpannyenus Hcrounuk
/ cuctema MIPEUMYyIIIECTBA/ pUMEHEHUS1/
JOCTOMHCTBA OCJIOKHEHHSI
1 2 3 4
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[Tpomomkenne TabuIb! 2

KPOBOCHA0KE€HHSI B 30HE
repesnoma. Meton
XapaKTEPU3yeTCs
HAMMEHbIIECH
OIEPALMOHHOM
TPaBMaTUYHOCTHIO,
COKpAIICHUEM  BpPEMEHHU
BMeEIIIATEILCTBA U O00bEeMa
VHTPAOIIEPALMOHHOU

KPOBOMOTEPH

pedpakTyp B CpaBHEHUU
C  KOMOWHHUPOBaHHBIMHU
METO/IaMH (PUKCALIUH.
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1 2 3 4
VA-LCP | Ucnionp3oBaHue [IpotuBonoka3zana s | B
Periprosth | TexHomoruu YIJIOBOW | M30JIMPOBAHHOM UHCTPYKLHH
etic CTaOMJIBHOCTHU ¢ | pukcauuu IpH | 110
Proximal | mepemeHHBIM YTJIOM | BBISIBJICHHOU IPUMEHEHUIO
Femur ITO3BOJIAET WU3MEHATH | HECTaOUIILHOCTH cucreMbl VA-
Plating HalpaBJICHWE BHUHTOB B | OenpeHHoro kommonenrta | LCP PPFx
System npejaenax 30°, yto | (TpeOyromieit  peBusun). | [101].
3.5/4.5/5. | kputnuno jana  ob6xona | Puck pPa3BUTHUS
0 (DePuy | HOXKM »3HAONpOTE3a U | UHPEKIMOHHBIX
Synthes) | pukcauuum B MajbIX | IPOLIECCOB,  MUTpaIUU

KOCTHBIX dbparmMeHrax. | wiu oclabieHus
Huzkuit npouiib | KOHCTPYKIIMU, a TaKkKe
TUTACTUHBl MUHUMHU3UPYET | IEPUTIPOTE3IHBIX
paszpaxeHue MATKHX | IEPEIOMOB npu
TKaHEM. HApYLIEHUU IPOTOKOJIA
Harpy3KH.
Onunoun | Peamusyer koHuenuuwo | HegoctaTtounas Slullitel et al.
as «OHMOJIOTHYECKOTO OromexaHuJecKas [102].
JaTepalibH | OCTEOCHHTE3a» 3a CYET | )KECTKOCTh npu
ast MOCTOBHJIHOW (DUKCAINH, | TIOTIEPEYHBIX U KOPOTKO-
IJIACTUHA | YTO oOecrieunBaeT | KOChIX MepenomMax (Tl
(LCP) OTHOCHUTEJIbHYIO Bl no  Vancouver),
CTaOMIILHOCTh U | IPUBOISATIAS K
MaKCUMaJIbHOE YCTaJIOCTHOMY TIEPEIIOMY
COXpaHEHHue TJTACTHHBI. Bricokas
AKCTPAOCCATIBHOTO 4acToTa HECpalleHuH u




[Tpomomkenne TabuIb! 2

1

2

3

4

Pesepc-
YCTaHOBJIE
HHas
TACTAJTbH
as LISS-
IJIaCTUHA

Bricokas
OMoMexaHHYecKas
XKECTKOCTh KOHCTPYKITUU U
aHaTOMMYECKast
IPEMOJICTTUPOBAHHOCTh
II03BOJIAIOT MCIIOJb30BaTh
cucremy «off-label» mus
CcTaOMJIM3alun
IPOKCUMATbHBIX
MepEeIOMOB
BBIpQXKEHHOM  JIeUIIUTE
KOCTHOM MacChl B
MeTadu3apHON 30HE.

npu

Puck npocenanusi HOXKKHU
sHpomnporesa (mo 8%
CllydyaeB) U  BbICOKas
JIETaTbHOCTD B
NOJIMMOPOUTHBIX
rpymnmnax MalUEeHTOB.
Bo3moxHa
HECOCTOSITETLHOCTh
OCTEOCHHTE3a pu
OTCPOYEHHOM CpAIllCHUH
U BBIPAKEHHOM
OCTEOIIOPO3¢
MPOKCUMAJIBHOTO OTJIENIa.

Schmid et al.

NCB®
Periprosth
etic Femur
System
(Zimmer
Biomet)

[MTonmmakcuanbHas
OJIOKUpOBKAa BUHTOB B
COYETaHUU c
BO3MOXHOCTBIO
JTUHAMU3AIUH
KOHCTPYKLIMM  TMO3BOJISIET
JOCTUYh CHUMMETPUYHOTO
dbopMupoBaHUs  KOCTHOM
MO30JIH. TexHonorus
CHIDKAET HANpsKEHUE B
CHUCTEME «MMILIAHT-KOCTh
3a CUET KOHTPOJIMPYEMOU
MUKPOTIOABUKHOCTH

Crnenuduieckue PpUCKHU
MEXaHUYECKON
HECOCTOSITEILHOCTH:
W3JIOM BHWHTA B
KOJIBLIEBOTO
IUIACTHHBI W TOTEps
bukcanuu u3-3a
UCTUPAHUS Marepuaia B
y3nax OmokupoBku. Puck
repesnoma camon
TIJIACTHHBI done
3aMEJITICHHOMN
KOHCOJIHJIAIAN

30HE
rHesza

Ha

Stockwell et
al. [103, 104]

PHILOS-
IJIaCTHHA

(off-label)

OOGecneunBaeT
MHOTOIIIOCKOCTHYIO
dbuKkcanuio B
POKCUMAJIbHOM  OTJEINe
oenpa, dYTO  TO3BOJISAET
JIOCTHYb CTaOMJILHOTO
OCTEOCHHTE3a MaJbIX
¢dbparmMeHToB (Hampumep,
OOJIBIIOTO BEpTENa) JaKe
npu 3HAYUTENBHON
OCTEOIICHHU.

OrpanuueHHas
JoKa3aTesbHas 0a3a u3-3a
MaJIBIX cepui
KIIMHUYECKUX
HaOJIIOIEHUIA.
Konctpykius HE
paccuuTaHa Ha BBICOKHE
LUKJINYECKUE HArPy3KH,
XapaKTEpHbIE JUISL
muaduza OenpeHHoi
KOCTH, YTO OTPaHUYUBAET
e€ INpUMEHEHuEe IIpHU
CJIOKHBIX TUIIAX

IIEPEJIOMOB.

Poelmann et

al. [105].
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Oco0oro BHUMaHUS 3aCITyKUBAIOT JIAaHHBIE O CTIEIU(PUISCKUX OMOMEXaHMYECKUX
pHUCKaX, aCCOLIMMPOBAHHBIX C MPUMEHEHUEM COBPEMEHHBIX CHCTEM OCTEOCHHTE3a. B
YaCTHOCTH, I mnojuakcuaiabHou cucteMbl NCB® (Zimmer Biomet) omnucan
cneuuPuyeckuii MeXaHHW3M MEXaHHUYECKOM HECOCTOATEIIbHOCTH, CBSI3aHHBIA C
MOBpEXJCHUEM y3Jl1a (PuKcanu (Tak Ha3bIBAEMOW «IPOTUPKOI) KOJBIIEBOIO THE3/AA
BUHTOM ), UTO CTaBUT I10]] COMHEHHE JIOJITOBEUHOCTh TAHHOW KOHCTPYKIIUHU B YCIIOBUSX
BBICOKHMX HUKJINYECKUX HArpy30K MPHU JICUYECHUU MEPUTTPOTE3HBIX MEPETOMOB . AHAIN3
0a3pl manHbiXx Manufacturer and User Facility Device Experience (MAUDE),
UCIIOIB3YEeMOM JUIsi OLIEHKU O€30MaCHOCTH MEIMIIMHCKUX HW3ACINM, a TakkKe
COBPEMEHHBIX MYyOJIMKalUA MOATBEPKIAET, UYTO JaKe BBICOKOTEXHOJIOTHYHbBIC
CUCTEMBbI HE HMCKJIIOYAIOT PUCKA Pa3BUTHUS YCTAJIOCTHBIX MEPEIOMOB MMIUIAHTATOB,
0COOEHHO MPHU OTCYTCTBUU aJIEKBATHOM KOCTHOW KOHCOJIMJIALIUH.

Hapsny ¢ ucnonb30BaHWEM IUIACTUH, OCHOBHBIM CTaHJApTOM PEBU3HOHHOM
dbukcanmu npu nepenomax TuUnoB B2 um B3 ocraroTcs koHuueckwe pudIiéHbie
MOJIYJIbHBIE HOXKH, OOECTeuMBaronue HaA&KHYI0 (UKCAIHWIO TUCTAIbHEE JIMHUU
nepejaoMa W MO3BOJSIONIME HWHIWBUAYAJIbHO pETyJIHpPOBATh THUI, MJIWHY H
narepanu3anuto umrianrara [ 106].

C OuoMexaHn4ecKoi TOUKH 3peHHsI 3(P(PEKTUBHOCTD U JOJITOBEYHOCTh (PUKCALUN
IpU TEPUIIPOTE3HBIX TEepeoMax BO MHOTOM OIpeeNsieTcsl COOM0JACHUEM TPEX
KJIFOYEBBIX MNPUHIUIOB. [lepBbIii mpuHUMI — AOCTaTOYHAs JIMHA KOHCTPYKIIMHU
JMCTalIbHEE KOHIIA HOXKKU OeApeHHOTro KoMmmoHeHTa sHaompote3a [107]. Bropoi
OPUHIMI — THOpUIHAS MpOKCHMMasbHas (QUKcalus BOKPYT HOXKH. ONTHUMabHBIM
CUMTAETCS COYETaHHE OWKOPTUKAIBHBIX OJOKUPYEMBIX BHHTOB C KaOEIbHBIMU
cuctemMamu,  (QOPMUPYIOIIMMH  YCTOWMYMBBIA  «ImMOsAC»  crabunuzanuu  0e3
HEOOXOJMMOCTH  TPOXOXKJIEHUS BUHTOB uepe3 IIEMEHTHYI0 MAaHTHIO  WIIU
KOHTAKTUPOBAHHUSI C METAIUNIMYECKUM CTEPKHEM SH0mpoTe3a. [Ipu ieMeHTupOBaHHOM
HOXKKE 0c000€ 3HAUYCHHE MMEET TeXHWKa 0e30macHoi (huKcaIuu: IOMyCTUMa JIHIIb
MOHOKOPTHKAJIbHAsl YCTAHOBKA BUHTOB B 30HE IIEMEHTHOW MaHTHH, C 00s13aT€IbHBIM
OXBaTOM TIPOKCUMAJIBHOTO CErMeHTa KaOelbHbIMU cepKisbkamu. [lombITku
arpecCUBHOM OMKOPTUKAIBHOM (PUKCAIIUM B 30HE IIEMEHTA HEJIOMYCTUMBI, TOCKOIbKY
COMpPsDKEHbI C  pUCKOM miepdopallud MaHTUHU, JIOKAJbHOTO TEPMHUYECKOTO
MOBPEXKJCHUS KOCTH U TOCHeayroleld HectabunbHOoCThiO ¢ukcanuu [108]. Tperuit
NPUHIAI — BOCCTAaHOBJICHHWE MeEIUaIbHON OMophl. Pe3ynbTaThl KOMIBIOTEPHOTO
MOJICTUPOBAHUSI METOJIOM KOHEYHBbIX 23yieMeHTOB (MKD) mnoarBepkmaroT, 4TO
HapyIIeHue 1000r0 U3 3TUX MPUHIIUIIOB TPUBOIUT K JIOKAJTLHBIM IMUKaM HAMPSKEHUN
B 00JIACTH KOHIIA IJTACTUHBI WJIH Y JUCTAIBHOTO Kpas ieMeHTHOU MaHTuu [109].

[MudpoBoe mnpemonepanioHHOE TUIAHUPOBAHHUE 3aHSJIO KIIOYEBOE MECTO B
COBPEMEHHOW  TOJIOTOBKE  XUPYPrHUYECKMX  BMEIIATEIbCTB,  oOecredynBas
JNETAIU3UPOBAHHYIO BU3yanu3anuioo KoHpurypauuu nepenoma [110]. C nomomsro
TEXHOJIOTUHA MPOCTPAHCTBEHHOTO MOJECIUPOBAHUS MOXKHO ONPEACINUTH JJIMHY U THUIL
PEBU3MOHHON HOXKKH, KOHPUTYPAIMIO TIACTUHBI, a TAKXKE 3apaHee CIPOCKTUPOBATH
TPaeKTOPUU OMKOPTUKAIBHBIX BUHTOB U PACIIOJI0KEHUE OTBEPCTHI O] MPOBOJIOYHbIC
CEepKsDKU. B psne chnenuaiu3upoBaHHBIX IEHTPOB BHEAPSIIOTCS TEXHOJOTUH
W3TOTOBJICHUSI CTEPUIIM3YEMbIX HABUTAIIMOHHBIX IIA0JIOHOB U HaMpaBUTENEH,
MeYaTaeMbIX IO JaHHBIM BHUPTYyaJIbHOTO MojaenupoBanus [111, 112]. DTo umeer
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0co00€ 3HAUEHHWE TPH IIEMEHTHPOBAHHOW (QuKkcanuu, Tae TpeOyeTcss CTporoe
COOJII0/IEHNE MOHOKOPTHUKAJIBHON OMOPBI M UCKIIOUCHHE MOBPEXKICHUS [IEMEHTHOU
mantuu [113].

1.5 OO0ocHoBaHMEe JKOHOMHMYECKOH LeJ1eCO00Pa3HOCTH ONTHMM3ALUM
XHPYPIru4ecKoil TAKTUKHU NPHU NePUIIPOTE3HBIX NepesoMax OepeHHON KOCTH

[lepunpoTe3Hble NepenoMbl SIBISIOTCS OJHUM U3 CAMBIX «JI0POTUX» OCI0KHEHHI
OpTONeNNH H3-32 HEOOXOJAMMOCTU BBICOKOTEXHOJOTUYHOM MOMOIIM, JIUTEIbHOU
rocnutanu3zauuu u peabuwnuranuu [114]. ddexTuBHOCTE COBpEMEHHBIX JI€UEOHBIX
CTpaTeruil  ompenensieTcss  COOJI0JIEHHEM  ajIrOpUTMOB,  OCHOBAaHHBIX  Ha
kiaccudukanuu Vancouver M KIIOYEBBIX OHMOMEXaHWYECKUX NPHUHIMIAX, YTO
MO3BOJIAET JOCTUTaTh YIOBJIETBOPUTEIbHBIX KIIMHUKO-PEHTI€HOJIOIMYECKUX UCXO0B
[115]. Tem He MeHee pPEBU3MOHHOE SHJOMPOTE3UPOBAHUE COMPSIKEHO C
KOJIOCCAJIbHBIMU MTPSIMBIMH 3aTpaTaMu (CTOMMOCTb JUIMHHBIX PEBU3NOHHBIX CTEPIKHEM,
KOCTHBIX  QJUIOTPAHCIUIAHTATOB) M  KOCBEHHBIMM  3aTpaTamMu  (yBEJIMYEHHas
KpOBOMNOTEPs, NpeObIBAHNUE B YCIOBHIX MMajaT MHTEHCUBHOM Teparuu, JUIUTEJbHAs
peabuinTanyus, ypoBeHb CMEPTHOCTH), YTO MPEJACTABISAET CEPHEZHOE OTPAHUYEHUE IS
CUCTEM  3ApPAaBOOXPAHEHHUS C OrPAaHUYCHHBIMH  MaTE€pPUAIbHO-TEXHUYECKUMU
pecypcamMu U BBICOKOW CTOMMOCTBIO UMIIOPTHBIX KOMIIOHEHTOB [116, 117].

['moGanbHast olleHKa MPSMBIX U KOCBEHHBIX 3aTpaT HarjsiHO JEMOHCTPUPYET,
HackoJibko JeyeHue [IIIBK mpeBocXoauT nmo CTOMMOCTH PyTUHHBIE OPTONEANYECKHE
BMemaTenbcTBa. JletanbHblii  ¢uHaHCOBBIM aHamu3 305 mocienoBaTeIbHBIX
PEBU3HOHHBIX ONEpaluii Ha Ta300€IpPEHHOM CyCTaBe, MPOBEIEHHBIH B KPYMHOM
TpeTUYHOM ILieHTpe BenukoOpuTanuu, mokasani, 4To CpeIHssE CTOUMOCTb PEBU3HH IO
MOBOJIy TEPHUIIPOTE3HOr0 mepenoMa coctabiser 18 185 (yHTOB cTepnuuroB. Jta
CyMMa JIMIIb HEMHOTHM YCTYIAeT KOJOCCAJbHBIM 3aTpaTaM Ha JIEYCHHE TIIyOOKOMH
nepunpote3noi nHbeknuu (21 937 pyHTOB CTEPIUHTOB) U CTATUCTHYECCKU 3HAYMMO
NPEBBIIIAET PACXO/Ibl HA IJIAHOBYIO PEBU3HIO MPU aCENTHYECKOM paciuaTeiBaHuu (11
897 ¢GyHTOB CTEepaMHIOB) Wiu BbiBUXE 3HaoMNpoTe3a (10 893 GpyHTOB CTEpIMHIOB)
[118].

TpaauunoOHHBIM METOJIOM JIEUEHHUS MEPEIOMOB (HarpuMep, Tuna B2) cuuranach
pPEBU3MOHHAs 3aME€HA HOXKKH Ha JJTMHHBINA CTepKeHb ¢ Auadu3apHoit ¢pukcarumei [86].
PeBu3usi, 0cOOEHHO MpU BBIPAXKEHHOM KOCTHOM jAeduiute (Tun B3), TpedyeT 3akynku
HE TOJIbKO JOPOTOCTOSIIINX JUITMHHBIX PEBU3MOHHBIX KOMIIOHEHTOB, HO U TPUMEHEHUS
CTPYKTYPHBIX aJUIOTPAHCIUIAHTATOB, KOMIIO3UTHBIX KOHCTPYKLWI WIA MEranpoTe30B
[94].

Cy1iecTBeHHOM SKOHOMUYECKOM MPOOJIEMOH SIBISETCS TO, YTO TOCYJaPCTBEHHBIC
Tapudbl 3a4aCTyI0 HE TOKPHIBAIOT (PAKTUYECKUX 3aTPAT OOJBHUIL HA CTOJb CIIOKHBIC
DKCTPEHHBbIE BMeMaTenbCTBA. COraacHO OpUTAaHCKUM JITAHHBIM CHCTEMBI OIUIAThI IO
pe3ynabTaTaMm, KIMHUKH TEpstOT B cpeaHeM 860 (yHTOB CTEpIMHTOB Ha KaXIAOM
PEBU3HOHHOM CIIy4ae, YTO CTAaBUT MOJ Yrpo3y (PUHAHCOBYIO >KU3HECIOCOOHOCTH
CHEeUAIM3UPOBAHHBIX OPTONEAMYECKUX OTAEJICHUN, BBIHYKJIEHHBIX Oparh Ha cels
ATy CJIOXKHYIO rarojoruto [119].

B xauecTBe DKOHOMHUUYECKH BBITOJHOU AJILTEPHATUBBI B MUPOBOM IIPAKTUKE BCE
yalie NPUMEHSETCS OSKCTPAMEAYJUISIPHBIA OCTEOCHMHTE3 IUIACTUHOM, KOTOPBIM
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MO3BOJISIET M30€XKaTh yAAICHUS M COXPAHUTh YK€ YCTAaHOBJICHHBIN, HO CTAOMIbHBIN
OelpeHHBI KOMIIOHEHT MIEPBUYHOTO dHIIONpOTE3a. B 3TOM ciiydae mpsiMbie 3aTpaThl
palvKaJIbHO CHIXKAIOTCS, TOCKOJIBKY OHHM OTPaHHUYMBAIOTCS HCKIFOYUTEIBHO
CTOMMOCTBIO  CIICLIMAJIM3UPOBAHHOM  MEPUNPOTE3HOM  IUIACTUHBI, BUHTOB U
CEPKJISKHBIX KaOEJIbHBIX CUCTEM, UYTO OOXOJUTCS 3HAYUTEIBHO JCHIEBIIE MOJIHOIO
Ha0opa PeBU3MOHHBIX CTEP)KHEN U KOCTHBIX TPAHCIIJIAHTATOB.

PeBusnoHHbIC BMEIIATENIbCTBA  ACCOIMUPYIOTCS co 3HAYUTEIIBHOMN
XUPYPTUUECKONH TPaBMOM, BBICOKOM KpOBOIOTEPEH, HEOOXOJUMOCTBIO IIUTEIBHOM
peaduIuTaAlUK U TIOBBIIIEHHOW CMEPTHOCTHIO CPe/Iv MAIMEHTOB CTAPIINX BO3PACTHBIX
rpynn. OcteocunTe3 (MpU MPAaBHWIIBHOM BhIOOpE MOKa3aHUN U JOCTATOYHOM 3ariace
KOCTHOM TKaHM) o0OecCleynuBaeT KIMHUYECKUE pe3yJIbTaThl, COIMOCTAaBUMBIE C
PEBU3UOHHBIM SHIONPOTE3UPOBAHUEM, HO MPU 3TOM CYLIECTBEHHO CHH)XAET PUCKHU
HHTPAOIEPAIMOHHBIX OCIOKHCHUN M COXpaHseT OmoMexaHmky cycrara [120, 121].
MeHnbIasi TpaBMaTUYHOCTh OIEpAIlMy COKpaIlaeT Bpemsi MpeObIBaHMs TaIlMeHTa B
OTJICJICHUW pEeaHuMallid ¥ WHTEHCHBHOW Tepanuu, a Takke TMpeOblBaHUE B
CTAaIlMOHAPE, YTO AAET KOJOCCAIbHYIO 3KOHOMHUIO JJIs1 OI0/KETa 3APABOOXPAHECHHUS.

DKOHOMMYECKAS BBIT0/Ia OCTEOCUHTE3A COXPAHSAETCS TOJBKO MPU UCHOJIb30BaHUH
MPaBWIbHBIX KOHCTPYKIUU. [IOMBITKH KIMHUK COKOHOMUTH 32 CUYET MCIOJIb30BaHUS
HECMEIUATN3UPOBAHHBIX CUCTeM (Hampumep, craHaaptHeix LCP-mmactuH  6e3
nonoJIHUTeNbHOW (ukcanuu win «off-label» wucnonb3zoBanus mnactun PHILOS)
MPUBOJIAT K KaTaCTPOUUECKUM OCTIOKHEHHUSIM: HEeCpaIlleHUsIM, TiepeioMaM IUIaCcTHH,
BTOPUYHON MHUTpallMd UMIUIAHTAaTOB U WHGEKIusAM. JleueHne Takux OCIOKHEHHM
TpeOyeT TMOBTOPHBIX TSKENBIX OMEpaldii, YTO HKCIOHEHIMAJIHHO YBEIMYHUBACT
pacxoasl. CrenoBaTenbHO, YKOHOMUYECKH 11e71eCO00Pa3HbIM SBIISIETCS W3HAYAIbHOE
NPUMEHEHUE  HAJCXKHBIX, CHEUUAIU3UPOBAHHBIX  MEPUIIPOTE3HBIX  IUIACTHH,
o0ecreynBarInX OMOMEXaHUYECKYIO CTA0OMIBHOCT.

CHmXeHue S3KOHOMUYECKHX 3aTpaT TaKKe HAPSIMYIO CBSI3aHO C MIPEBEHTUBHBIM
YOpaBJIE€HUEM pPHUCKaMH Ha AJTale MEepPBUYHOrO HHAONPOTE3UpoBaHud. Mouenu
MPOTHO3UPOBaHUS, pa3pabOTaHHBIE HA OCHOBE MAcCIITAOHBIX 0a3 JaHHBIX, TAKUX KakK
®unckuii peructp sHaonporesupoBanus (FAR), npoanamusupoBaBmuii 25 919
MEPBUYHBIX OIEpaILMi, MO3BOJISIIOT 3apaHEe BBIACIATH MAIMEHTOB BBICOKOIO PHCKA.
VYcraHoBIIeHO, 4TO YacToTa paHHUX peusuil o nosoay IIIIEK B nepBrie 6 MecsueB
coctaBirsieT 0,5%.

['maBHBIM TPENMSATCTBUEM JJISI MAacCOBOTO M SKOHOMMYECKH BBITOJHOTO
MPUMEHEHUST OCTEOCUHTE3A SIBJISIETCS BBICOKAsI CTOMMOCTD 3apyO€KHBIX UMILIIAHTATOB.
CymectByromue crnenuanusupoBanabie cucteMbl (NCB, VA-LCP, Zimmer-Biomet u
JIp.) TPYAHOAOCTYIHBI i1 MEIUIMHCKUX opranu3anuii ctpan CHI', Bkirouas
KazaxcraH, u3-3a BBICOKOU IIEHbI U 3aBUCUMOCTH OT UMIIOpTa. B 3T0i cBsi3M 0c00OyI0
aKTyaJbHOCTh MPHUOOPETAET pa3BUTHUE JIOKAIbHBIX HMHXKEHEPHBIX  PELICHUH,
aIaNTHPOBAHHBIX K crenuduke Qukcanmuu B YCIOBUSAX HAIWYUA OCIPEHHOTO
KOMITOHEHTA SHJI0IIPOTE3a B 30HE OCTEOCUHTE3A IJIACTUHOM, U IEMEHTHOM MAaHTHUH ITPU
LEMEHTUPOBAHHOM JHJOMPOTE3UPOBAHUU. Takoe HampaBiICHUE MPEACTABIACTCS
KJIFOUEBBIM JJIs MPAKTUYECKOrO BHEAPEHMs] HAKOIUICHHBIX HAYYHBIX 3HAHUW B
HallUOHAJILHOW CHCTEME 3/paBOOXpaHEHUss U sl (POpMHUPOBAHUS YCTOMUMBOM
TEXHOJIOTUYECKOW HE3aBUCUMOCTH.
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C opranu3zanimoHHONW TOYKHU 3peHHs, Hanobosee 3(h(PEeKTUBHBIM YKOHOMUUYECKUM
peumieHueM  sBiseTcs  Mapumpytusanus nagueHtoB ¢ [IIIBK B xpymnHble,
CHCIUANM3UPOBAaHHBIC IEHTPHl. KOHIEHTpUpPOBAHHOE BEACHHE TAaKUX OOJBHBIX
MO3BOJISIET CHU3UTh YaCTOTY NOBTOPHBIX XUPYypruyeckux BmemaresnbeTB Ha 20-30%.
DTO JOCTHUraercs 3a CYET MOCTOSHHOTO JOCTYIAa KJIMHHMKKA K IOJHOM PEBU3MOHHOU
JMHEWKe UMIUIaHTAaTOB, CEpBUCAM IIPEAONEePaAIMOHHOT0 3D-11aHupOBaHUS U HATTUYUS
Y3KOCTIEIMAIM3UPOBAHHOIO OMBITA y OllepallMOHHON Opurasl [122-124].

Uccnenosanne Fidanza u coast. (2024) npoaeMOHCTpUPOBAIIO, YTO BHEIPEHUE
3D-mutaHupoBaHus ~ TMO3BOJISIET  COKPAaTUTh  JUIMTEIBHOCTH  XUPYPrUYECKOTO
BMelaTenbcTBa Ha 15%, obecneunBas mpaMyro SKoHOMHUIO okosio €400 Ha oaHy
onepanuto. CoriacHo JaHHBIM CHUCTEMATHYECKHX 0030pOB, CPEIHSISI SKOHOMUS MpU
JICYEHUU CJIOKHBIX KIMHUYECKHX CIIy4aeB 3a CUET COKpAIIeHUs BPEMEHHBIX 3aTpaT
MoxeT gocturath $3720 [125].

dapMak0IKOHOMHYECKHH 3(PGEeKT B 3HAYUTEIBHOW CTEMEHU OOYCIOBJICH
MPEUU3UOHHBIM MOI00POM UMILIAHTATOB Ha JloonepanuoHHoM 3tane. [lopsaka 54%
XUPYProB NOATBEPKAAIOT, YTO HCHOJb30BaHHE 3D-TexHOnorunii MmoO3BONISAET
3a0JJarOBPEMEHHO  OMPEACIUTh ONTUMAJIbHBIA TUIOpPAa3MEP H BUJ IUJIACTUHBI,
MUHHUMU3HUPYS HEIIEJIEBbIE PACXO/Ibl, CBA3aHHBIE CO BCKPHITUEM M30BITOYHBIX HA0OPOB
uHcTpyMeHTOB.  Ilpumenenne  3D-mogmeneit  oOecrneunBaer  BO3MOXKHOCTH
MpeABAPUTEILHOI0 KOHTYPUPOBAHUS TUIACTUHBI B COOTBETCTBUU C aHATOMHYECKUM
penbeoM KOCTM TMAalMEHTAa. ITO COKpPAIAeT BpeMs HHTPAONEparMOHHBIX
MaHUMYJSAIUA C METAJUIOKOHCTPYKLIMEN W HUBEJIMPYET PHUCK MOBPEKIACHUSA €€
CTPYKTYPHBIX CBOMCTB IpH NOJAroHke [126].

JIOTIOMHUTENBbHBIN YKOHOMHYECKHH d(PPEeKT JocTUTaeTCs MyTeM NMPOPUITaAKTUKH
OCJIOKHEHMM U CHM)KEHHMSI 4acCTOThl MOBTOPHBIX BMEMIATENbCTB. COrIacHO aHHBIM
psilla UCCIEeNoBaTeNeH, MpUMEeHEeHHe 3D-ITaHuPOBaHUS TTO3BOJISIET CHU3UTH YacTOTY
MHTPAONEPAIMOHHOTO PEHTIEH-KOHTPOJs B cpeaHeM Ha 23,8%, 4To crnocoOCTBYET
MUHHAMHM3AIUY JIY9eBOW Harpy3KU U MPOJICHUIO CPOKa CITYKObI 060pynoBanus [127].
To4HO€ MO3UIIMOHUPOBAHUE BUHTOB OTHOCUTEIIBHO HOXKKHU SHJOMPOTE3a KPUTHUECKU
BAXHO Uil NOPOPUIAKTUKKA HECTaOUJIBHOCTU U HCKJIIOYEHUS] JIOPOTOCTOSIIUX
PEBU3HOHHBIX onepannii. Kpome Toro, ncnonbs3oBanue 3D-TEXHOIOTUN KOPPEIUPYET
CO CHHKEHHEM 00beMa MHTPAOTIEPAIlMOHHON KPOBOIIOTEPH B CpeiHeM Ha 25,7%, 4To
COKpaIlaeT 3aTpaTbl Ha reMOoTpaHC(]Py3ul0 UM peaHUMalMOHHBbIE MepornpusTus [128,
129].

HecMoTpst Ha HEOO0XOAUMOCTh (UKCHUPOBAHHBIX 3aTpaT Ha MPOrpaMMHOE
oOecrieyeHue W O0OOpYJOBAHHME, TEXHOJOTHUS  XapaKTEPHU3YEeTCs  BBICOKOU
okynaeMoctbio. [lo mamasiM Ballard u coaBT., I TIOJIHOTO TOKPBITHS TOJIOBBIX
pacxoJ0B Ha TEXHOJOTHIO 3a CYET SKOHOMHUU BpPEMEHHU pabOTHI OINEpalMOHHON
MEJUIMHCKOMY LIEHTPY JOCTATOYHO BBIMOJHATH OKOJO 63 mpouenyp B roxa (1,2
onepanuu B Heaeno) [130].

AHann3 3apyOeXHON JIUTEpaTyphl TOJTBEPKIAET BBICOKYIO  KIMHUKO-
HKOHOMUYECKYI0 3P (HEKTUBHOCTH 3D-IJIaHUPOBAaHKS B TPABMATOJIOTHH: ONITUMU3AIIHS
BPEMCHHM BMelIareabcTBa Ha 15-20% mo3Bossier sxkoHomMuTh oT $400 mo $3700 B
KKJOM KIMHHYECKOM ciayyae. OIHaKO HIMPOKOE BHEAPEHHUE 3apyOeKHBIX CUCTEM B
OTEUYECTBEHHYIO MPAKTUKY OIPAHUYEHO HMX BBICOKOM CTOMMOCTBIO U CII0KHOCTBIO
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aJanTalyy K JIOKAIbHBIM IPOTOKOJIAM JIeUEHUs. B CBSA3M € 3TUM B paMKaxX HaCTOSILETO
uccienoBanuss ObUT peaqu30BaH dTall Hay4yHO-TexHudeckoro 3amanus (HT3) mo
pa3pabOTKe OPHUIMHAJIBLHOIO MPOrPAaMMHOIO AJITOpPUTMA MpeaonepanuoHHoro 3D-
wianupoBanus npu [IIIBK. [lanHplii MHCTpyMEHT ObUT NMPUMEHEH y MAIMEHTOB
OCHOBHOW TIpynmbl C LEJIbI0 NEPCOHATU3ALMMN BbHIOOpAa METANIOKOHCTPYKLHMN U
ONTUMU3AIMNA MX MPOCTPAHCTBEHHOI'O PACIOJIOKEHHUS OTHOCUTEIBbHO O€IpPEeHHOro
KOMIIOHEHTA 3HIOMPOTE3A.

Takum oOpa3oM, aHaIW3 HAYYHOH JIMTEPATYPhl MOKA3bIBAECT, UTO HEYKIOHHBIM
pPOCT 4YHClia Onepauuid 3HIONPOTE3UPOBAHUS TAa300€APEHHOIO CyCTaBa HEU30€kKHO
BeleT K yBennueHuro 4acToThl IIIIBK — Tskenoro u kpaiiHe 3aTpaTHOIO ISl CUCTEMBI
3IpaBOOXPAHEHUs OCIOKHEHU. BpIOOp XUpyprudeckoi TaKTUKU CTPOTo Oazupyercs
Ha Kiaccudukanmuu Vancouver, TrJe KPUTUYECKUM IapaMeTPOM BBICTYIIAET
CTaOMIIBHOCTh YCTAHOBJIEHHOTO OEIPEHHOTO KOMITOHEHTA.

Pazeutne wmeronoB xupypruyeckoro Jedenus [IIIBK mnpomwio myts ot
WCIIOJIb30BaHUsl CTAHAAPTHBIX IUIACTHH JI0 CO3/aHUSI CIIOAKHBIX CHUCTEM C YIJIOBOM
CTaOMIBHOCTRIO. [IpoBeIeHHBIN aHANNU3 JUTEpaTyphl MOJATBEPKIAET, UTO, HECMOTPS
Ha 3HAYUTEIBHBIA TEXHOJOTWYECKUM IIPOTIPECC, COXPAHAETCS BBICOKMH PHUCK
crnenuPUIecKkux MEXaHUYECKUX OCJOKHEHUM, a MPUMEHEHUE pslla COBPEMEHHBIX
MMILUIAHTATOB OTPAHUYEHO B MIUPOKON KIIMHUYECKON MTPaKTHUKE.

KiroueBbIM  (pakTOpOM  HEYJOBJIETBOPUTEIBHBIX PE3YJIHTATOB TMPU3HACTCS
OTCYTCTBUE TIE€PCOHAIU3UPOBAHHOTO MOJX0Ja, OOBEIAUHSIONIET0 MNPEUU3UOHHOE
IUIAaHUPOBAaHUE W OHMOMEXaHMYECKH OOOCHOBAHHYIO KOHCTPYKIMIO HUMIUIaHTaTa.
JlaHHBIE MUPOBOTO OMBITa U (PAPMAKO-IKOHOMUYECKOTO aHAJIM3a CBUETEIbCTBYIOT O
TOM, YTO MHAWBUyATU3ALMS MPEIONEPAUOHHON MOATOTOBKU C TpUMeHeHueM 3D-
TUTAHUPOBAHMUS TTO3BOJISIET COKPATUTh BpeMsi oreparuu Ha 15-20% u cCHU3UTH 00beM
KpoBonotepu Ha 25,7%. Oxnako 3¢ HeKTUBHOCTH MHUGPOBOTO MOACIUPOBAHUS MOXKET
OBITh MOJHOCTHIO PEAIU30BAHA JIUIIb NMPU HATUYUU aJEKBATHOTO MHCTPYMEHTApUS
TUTsT (PUKCAITH, aJallTAPOBAHHOTO K CMIEITU(DUUESCKIM YCIIOBHSIM ITEPUTIPOTE3HOM 30HBI
nepeaoma.

[Ipodunaktuka ocnoxuenuid npu IIIIBK TpeOyer koMIuiekcHOro moaxona.
Bmecte ¢ TeM aHanu3 BOMPOCOB, CBA3aHHBIX C MPEAYNPEKICHUEM MEXaHUUECKUX
MOBPEXKIACHUA  METAJUIOKOHCTPYKLUMH,  MOKa3aJl  HEJOCTAaTOYHYK)  CTEIEHb
MCCIIEIOBAHUS TAHHOT'O HAIPABJICHUS, B YACTHOCTU B aCIEKTE CO3/aHUA JTOCTYIHBIX
OTEUECTBEHHBIX CUCTEM, MHTECTPUPYIONIUX IU(POBLIE AITOPUTMBI TUIAHUPOBAHUS C
YCOBEPUIEHCTBOBAHHBIMU METAJTIOKOHCTPYKIHSIMHU.
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2 MATEPHUAJIBI U METO/IbI

Hactosmee ucciaenoBanue BbIMONHEHO Ha kinHu4yeckoil 6a3ze PITI ma [1XB
«HauroHanpHOro HayYHOr0 LEHTPA TPABMATOJIOTMK U OPTONEINHA UMEHHU aKaJIeMHKa
H.JI. batnenoBa» MunucrepcTBa 3apaBooxpanenus Pecniyonuku Kazaxcran. Pabora
BBITIOJTHEHA B COOTBETCTBHM C MEXKIYHAPOAHBIMU JTHUYECKUMH CTaHAapTaMu U
npuHIMNaMu XenbCUHKCKoM neknapanuu, Koaexcom Pecnybnmuku Kazaxcran «O
3I0pOBbE Hapoja U cucreme 3apaBooxpaneHus’» ot 07.01.2020 Ne 360-VI 3PK, a
takke npukazoM M3 PK ot 21.12.2022 Ne KP ICM-310/2020 «O06 yTBEepx’ACHUU
npaBuil  MPOBEJIEHUS OMOMEAMIIMHCKHUX  HMCCJIENOBaHMM U TpeOoBaHUU K
UCCIIeIOBAaTENbCKUM IIeHTpam». [IpoTokon wucciemnoBanus 0OI0OpEH JOKaIbHOM
studeckoi komuccueit mo Omoatuke HHIITO um. akamemmka H.J[. barmenoa
(mporokon Ne4 ot 09.11.2022r., Tlpunoxenue XX). Bce manueHTsl mnoamucaiu
no0poBOIbHOE ~ MH(GOPMUPOBAHHOE  COIVIACHE€ HA  IPOBOAMMOE  JICYCHHE.
KonduneHnansHOCTh MEPCOHANBHBIX JaHHBIX, BKJIIOYAs CBEJICHUS O COCTOSHUU
3I0pOBbs, ObLIa oOecredyeHa, a JOCTyH K HUM OrPaHUYEH B COOTBETCTBUU C
JNEUCTBYIOIIMMUA HOPMATHUBHO-NPABOBBIMU aKTamu. llallueHThl OCHOBHOW TpYIIIbI
OBLIM 3acCTpaxoBaHbl B COOTBETCTBUU C JOrOBOpoM cTpaxoBaHusi No Ne357-23-
12017642/394028 1C, uyto obecnevyuBano JONOJHUTEIbHYIO MPABOBYIO 3allUTy U
cobioieHue TpeboBaHU 0€30MaCHOCTH MPU MPOBEACHUU UCCIEIOBAHUS.

2.1 JIu3aiiH uccie10BaHUsA

JuccepranroHHast pabora NpEACTaBISET coboit OTKPBITOE
HEpPaHJOMHU3UPOBAHHOE MPOCHEKTUBHO-PETPOCIIEKTUBHOE OJIHOLIECHTPOBOE
CpaBHHUTEIIbLHOE HcclieIoBanne, poBeaéHHoe Ha 6a3e PI'TI na [1XB «HanuonansHOTO
HAay4YyHOI'0 LIEHTPa TPaBMAaTOJOIUU U oproneanu nMenu akaaemuka H.Jl. barnenosa»
M3 PK.

KoMmruiekcHbIN MOAX0 K ONepanusaM ONpeaesisuicsl alrOpUTMOM IMOJATOTOBKU U
TexHuueckoro 3D-monenupoBanusa. HccnenoBaHue TPOBOAWIOCH B UETHIPE
MOCJIeI0BATEIHLHBIX ATala:

Oran [. KoHcTpykTHBHas pa3paboTka U MareMaruueckoe mojaenupoBaHue. Ha
OCHOBE AaHTPOMOMETPHUYECKUX JaHHBIX ObUT pa3paboTaH [u3aliH OPUTHMHAIBHOM
OJIoKUpYyIOIIe TIacTUHBL. MeTogoM KoHeuHbIX anemeHToB (MKD) mnposeneHo
MOJICTUPOBAHUE CUCTEMBI «KOCTh-UMILJIAHT», KOTOPOE MOJITBEPIUIIO JTIOCTATOYHBIM
kodhdummenT 3amaca OpoyHOCTH  ONOKWpyromiedl  miacTuHbl.  Jlamee B
CHEIUATM3UPOBAHHON J1a0OPaTOPUH TIPOBENICH KOMIUIEKC HE3aBUCHUMBIX HCIBITAHUN
Ha CTAaTUYeCKyl0 W MuKIndeckyro Harpy3ky (1.000.000 mukimoB wu3ruba) mis
MOJATBEPKICHUS COOTBETCTBHUS U3JICNINS MEXKIYHApOoIHbIM cTaHaaptam ASTM u ISO.

Oran II. JlaHHbIi »Tam HCCIEAOBAHMUS BKJIOYal CpPaBHUTEIBHBIA aHAIU3
pPE3yNbTaTOB MPUMEHECHHS Pa3pabOTaHHOW OJIOKUPYIONIEH TUTACTHHBI MPHU JICUCHHUH
[MIIBK Ttmna B2 mo knaccudukanmuu Vancouver cO CTaHAAPTHON METOIUKONH —
OCTEOCHUHTE30M C HCIOJIb30BAHUEM IEPEBEPHYTOM KOHTPAIATEPAILHOM IUIACTUHBI
Less Invasive Stabilization System (LISS).

B OCHOBHYIO rpynmy BOIUIA MAIlUEHTHI, B JICYCHUU KOTOPBIX MPUMEHSIIUCH
pazpaboTaHHast OJOKHMpyIOllas IUIACTMHA W CHCTeMa ImpejaorepanuoHHoro 3D-
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MOJIEIMPOBaHUs (IIPOCIIEKTUBHAsA YacTh HccienoBaHus). KoHTposbHYIO Trpynmy
COCTaBWJIM MAlMEHTHI, paHee omnepupoBaHHble 3a nepuona ¢ 2021 nmo 2024 roasl mo
CTaHJAPTHBIM METOJMKAM 3SKCTPaMEIyJUIIPHOTO OCTEOCHHTE3a C IEpPEBEPHYTOU
nactuHoM LISS, mOCKonbKy MMEHHO OHa SBISJIACH PEANbHBIM, JOCTYIIHBIM B
skcTpeHHou xupyprun Kazaxcrana cranmaprom (off-label). duzaiin uccnemoBanus
0e3 paHaoMH3alud OOYCIOBIEH HEOOXOAUMOCTBIO JKCTPEHHOM IOMOIIU U
BapuaOeIbHOCThI0 OMOMEXAaHMKM MEpPUIIPOTE3HBIX TepesoMoB. Bribop meTona
buKkcaluu onpenensuics UHAUBUAYAJIbHO AJs KaXJOro MallMeHTa, TaK KaK TOJbKO
NEPCOHATM3UPOBAHHBIN MOIX0] TapaHTUPOBAI JOCTUKEHHUE CTAOMIBHOCTU CUCTEMBI
B yCJIOBUAX JedUIINTA KOCTHOM TKaHU (PUCYHOK 3).

JTanel HCCJIeJOBaAHUA
'
KOHCTPYKTI/IBHB_}I pa3p360TKa 1 MaT€MaTHYECKOEC MOJIETTHPOBAaHUE
'
buomexannueckas BajIpganua
:
OTKpBITOe, HEepaHAOMHU3HPOBAHHOEC, IIPOCIICKTHBHO-PETPOCIICKTUBHOE,
OJHOLCHTPOBOC, CPAaBHUTECIILHOC HUCC/ICIOBAHUEC
:

Ot6op nanuenTos c [II1BK tuna B2 no kinaccupukanuu Vancouver

COTTIaCHO KPUTEPUSIM BKIFOUeHUS/HCKIrodeHus (n=30)
\

I
[Ipumenenne pazpaboTaHHON
Giokupyromieil IIacTUHbL 1
npezonepanuontoro 3D-moenupoBanus
\_ (OcHoBHas rpymima, n=15)
|

/
[Tpumenenue nepeBEpHyTOH

KOHTpaJlaTepalIbHOM IJIACTHHBI
(KonTtponbHas rpynmna, n=15)

OrneHKa KIIMHUKO-(YHKIIHOHAIBHBIX H PEHTI€HOJIOTHYECKUX HCXOJIOB JICUSHHUS
yepes 1, 3, 6 u 12 mMecsiieB nocie onepaTMBHOrO BMENIATeNILCTBA

Pucynok 3 — biiok-cxeMa nu3aitHa ucciie10BaHus

Kpurepun BKIIIOUEHHS: MALMEHTH B BO3pacTe OT 18 JIeT C yCTaHOBJIEHHBIM
muarao3zoM IIITBK Tuma B2 mo knmaccudukamuun Vancouver, IMEIONIME B aHAMHE3E
OIEpaTUBHOE BMEIIATEIBCTBO IO MOBOJAY JHAONPOTE3UPOBAHUS Ta300€APEHHOIO
CycCTaBa.

Kpurepun HCKItOUEHMA: BO3pACT MHAlUMEHTa 10 |8 Jjer, Hamuuue TSKEIbIX
XPOHUYECKUX 3a00JIeBaHUM (I€KOMIIEHCUPOBAHHBI HEKOHTPOJIUPYEMBI CcaxapHbIi
nuabeT, TsKenas CepAeYHO-COCYAMCTass M JblXaTellbHas HeIOCTaTOYHOCTH),
CUCTEMHBIE Ay TOUMMYHHBIE 3a00JI€BaHUs B CTAJAMU O0OCTPEHUSI, HAJIMYME TeMUIIape3a
Ha CTOpPOHE IPENIoIaracMol OIlepaldy, YCTAHOBJICHHOI'O HEBPOIATOJIOIOM,
3JI0KQ4E€CTBEHHbIE HOBOOOpA30BaHUS JHOOBIX JIOKAJIU3alUN ¢ WM 03 MEeTacTas3os,
NAlMEHThl C  HEKOHTPOJUPYEMOM  3aBUCHUMOCTBIO  (AJKOTOJib, HAPKOTHUKH),
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HEBO3MOJKHOCTb  BBINIOJIHEHUS  IIOCJIEOINCPALIMOHHBIX  PEKOMEHJAUMWA  WJHU
HecoOJI0/IeHre TIPOTOKOJIA PeabuiTuTaIluK, a TAK)KE YUaCTUE B JPYTUX KIMHUYECKHUX
WCCIIEIOBAHUSIX.

BpeMms HaO01eHUS: MHTPAOTIEPAIlMOHHBIN TEPHO/I, HA MOMEHT BBITICKHU, 3aTeM
KOHTPOJIBHBIN ocMOTp uepe3 1, 3, 6 um 12 MecsueB mnocie OnepaTUBHOTO
BMEIIATENIbCTBA.

2.2 O0masi XapaKTepUCTHKA HCCIEAyeMBbIX TPy

B nepByto rpymnmy (OCHOBHasl Tpynma) BONUIA 15 MalnuMeHTOB, KOTOPBHIM ObLI
BBITIOJTHEH dKcTpaMeny uisipHblid octeocunTes [ITTBK ¢ npumenennem pa3paboTaHHOM
Onmokupyromieil miactunbl. Bropyro rpymmy (Tpynma KOHTpOJis) cocTaBuwiud 15
MalUEHTOB, MPOONEPUPOBAHHBIX [0 CTAHAAPTHOW METOAMKE C HCIOJIb30BaHUEM
KOHTpajaTepaibHOl nepeBepHyToil iactunbl LISS B nepuon ¢ 2021 no 2024 rr.

O1eHKa COMOCTaBUMOCTH HCCIENYEMBbIX BBIOOPOK MPOBOAWIACH IO IOy,
BO3pacty, uHaekcy maccol tena (MMT), a Takke cpokam, TPOIIEIIINUM OT IEPBUYHOTO
AHAONPOTE3UPOBAHMS 10 BOZHUKHOBEHUS NIEPEIOMA.

B o0enx rpynnax npeo0iaaany NanueHThl MOKUIOT0 U CTapYECKOro BO3pacTa.
B o6mieit BeiOOpke (n=30) He3HAYUTEIHLHO MPEeBATUPOBAIH KEHIIUHBI — 17 (56,7%),
My>kuuH 06110 13 (43,3%). Cpennuii Bo3pact O0JbHBIX B OCHOBHOM T'PYIIE COCTABUII
67,6£9,6 rona, B koHTpoasHOU — 60,8+17,1 roga (p=0,265), 4TO CBUACTEILCTBYET O
CTaTUCTHUYECKOW OJAHOPOJHOCTU TPYNI MO BO3pAacCTHOMY cocTaBy. Pacmpenenenue
MAIMEHTOB TI0 BO3PACTHBIM IpyIIaM IpeICTaBlIeHO B Tabiuiie 3.

Tabnuna 3- Pacnpenenenue naeHToB 00EUX TPYIII 110 BO3PACTY

Uccnenyemas rpynna KonnuecTBo Bospacr, ner AN
HaueHToB (n) (M £ SD)

OcHOBHas rpyrmna 15 67,6 £9,6 61,8-73,4

['pynna KOHTPOJIA 15 60,8 +17,1 53,1-68.5

IIpumeyanue: M — cpenHee 3HaUCHUE;
SD — cTangapTHOE OTKJIOHEHUE;
AW — noBepUTEIBbHBIN UHTEPBAT;
Paznuuusi Mexay rpynnaMu CTaTUCTUYECKH He3HauuMBbl (p > 0,05).

OcHoBHas rpynna Bkmoyana 6 wmyxuuH (40,0%) m 9 xenmwmn (60,0%),
KOHTpOJIbHAsA — 7 My>kuuH (46,7%) u 8 xxenmuH (53,3%). CTaTUCTUUECKU 3HAYMMBIX
MEXTPYMIOBBIX pa3IN4Mi IO T€HIEPHOMY COCTaBy He BbIsiBIICHO (p=0,920). Bricokuii
yACNbHBIA BEC NAIMEHTOB MPEKJIOHHOIO BO3pacTa OOYCIOBIEH MaTOT€HE30M
MEPUTIPOTE3HBIX TEPEJIOMOB, B OCHOBE KOTOPOTO JISKUT KPUTHUECKOE CHIDKCHHUE
MUHEpaJIbHOW IUIOTHOCTH KOCTHOW TKaHUW Ha (oHE BO3pACTAIOIIMX PHUCKOB
HU3KOHEPreTUUECKOr0 TpaBMaTH3Ma.

[Tokazatenu UMT B uccneayempix rpynmnax ObUIA CTATUCTUYECKUA COMTOCTABUMBI
(p=0,507). Menuana UMT B ocHOBHOM rpyrie coctaBuia 25,39 kr/m? [23,19; 28,90],
Bapeupys ot 18,37 no 34,89 xr/m?, a B KoHTpoasHO# Tpynne — 24,40 kr/m? [23,00;
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26,00] mpu mmanaszone ot 18,37 mo 36,84 kr/mM?. Macca Tena manueHTOB B OCHOBHOM
rpylIie HaXoauiack B npeaenax ot 43 no 96 kr, B rpynie KoHTpoas — ot 50 o 84 kr.

DTHONOTHST TIEPEIOMOB B 00EHMX TPYIIax HOCWIA XapaKTep OCIOXKHEHUS
MEPBUYHOTO TOTATLHOTO SHIOTPOTE3npoBaHus (repenoM tuma B2 o kinaccudukanum
Vancouver), mo3toMy B 00eux rpynmax OTMEYaJIUCh COMOCTABUMBIE CPOKH OT
MOMEHTA MEPBUYHOMN omepalru 10 HACTYIUICHHS TepejoMa: MeIuaHa coctaBuia 19
MeCSIIIEB B OCHOBHOM rpymiie MpoTUB 26 Mecs1eB B rpyIie KOHTpos (p=0,262).

KOHTHHTEHT malueHTOB W3 O0EHUX TPYI HMEJI KOMIUIEKC COIYTCTBYIOIICH
natosiorud. C yd4eTOM TOro, 4YTO TAIMEHThI, HAMpABJICHHbIE HAa OCTECOCHHTE3
NEPUIPOTE3HBIX MIEPEIIOMOB, OBLIM 3a4aCTYI0 COMATUYECKU 00Jiee TSKEIBIMU B CUITY
CTapIIero BO3pacTa U MMEIW KOMIUIEKC KOHKYPHUPYIOUIUX 3a00JIeBaHUM, OCHOBHAs
rpynmna, TOJABEpraBIIAsiCd OCTEOCHMHTE3y C IPUMEHEHHEM pa3pabOTaHHOU
OJIOKUPYIOIIEH MIACTUHBI, (hOpMUpOBaIach TAKUM 00pa3oM, YTO ObIJIa COMOCTaBUMA
10 TUITY U 00BEMY COITYTCTBYIOIIEH MAaTOIOTUH C KOHTPOJIBbHOMN TPYNIION CPAaBHECHHUS.

CormacHO JaHHBIM, HauOoJiee PACTPOCTPAHEHHBIMU  COITYTCTBYIOIIUMU
3a00J€BaHUSIMU KaK B OCHOBHOW TIpynmne, TaKk M B TpyNNe CpPaBHEHUS ObLIM
3a00JI€BaHUS CEPJICUHO-COCYAUCTON CUCTEMBI U IHAOKpUHHAs narojiorus. [Ipu aTom
MEXTPYIIOBOM CTATUCTUYECKUM AaHAIU3 JOCTOBEPHBIX pPa3JIMUMK HE BBIABUI. Y
OCHOBHOM 4YacTU TAIMEHTOB, BKJIIOUEHHBIX B MCCIEAOBaHUE, KOHKYpPUPYIOIIAS
MATOJIOTUSL MMeEJNa OCJIO0XHEHHOE TeueHue. Hamuume Kkak MUHUMYyM OJHOTO
comyTCTBytolero 3adoneBanus 3apukcupoBano y 12 (80%) marueHTOB OCHOBHOM
rpynnel 1y 11 (79%) mauuentoB rpynnsl koHTposist (p=0,92). V 8 (53%) manueHtos
B OCHOBHOI Tpytie u 9 (64%) B KOHTPOJIBHOM B aHAMHE3€ OTMEYalach apTepruaibHas
runeprensus, y 2 (13%) u 3 (21%) nanueHToB, COOTBETCTBEHHO — CaXxapHbIi guadet
2-ro TUIa KaK yKa3aHo Ha Ta0nuIe 4.

Tabmuua 4- Yactora cOMyTCTBYIOIIEH MTATOJIOIMH B UCCIIEYEMBIX Tpynax

ConyrcTByromas OcHoBHas rpynmna | KonTposbHas rpymnma
IATOJIOTHSI n (%) n (%) p-value
ATl 8 (53) 9 (64) 0,74
CA 2 tuna 2 (13) 3(21) 0,62
Hanuuue >1
COMYTCTBYIOIETO 12 (80) 11 (79) 0,92
3a0oseBaHus

[Tpumeuanue: Al — aprepuanbshas runepren3ust C/[ — caxapubiii tuader

Taxke TmanMeHThl HWMENIM pPa3HyK CTENEHb XPOHHMYECKOM CEPIIEYHOMU
HEJ0CTaTOYHOCTH, WIIEMUYECKON OOJIE3HH Cepjilla, XPOHUYECKOH OOCTPYKTUBHOMU
00JIE3HM JIETKHUX, @ TAK)XKE [TOCIIECTBUS IEPEHECECHHBIX MH(PAPKTOB U UHCYJILTOB.

2.3 MeToanbl 00c1e10BAHNS MAIIHEHTOB U KPUTEPUH OLIEHKH Pe3yJbTATOB

OrneHka KIMHHYECKOTO COCTOSHUS TAlMEHTOB, (YHKIHMH Ta300€pEHHOrO
CycTaBa U KayecTBa MPOBEJICHHOIO OCTEOCUHTE3a IPOBOAMIIACH B CpokHu 1, 3, 6 u 12
MECSIIEB MTOCTIE ONEPATUBHOTO BMEIIATEILCTBA (TabmIa 5).
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Tabnuua 5- KoHTponbHbIE OCMOTPBI IO OLIEHKE HCXO0JI0B

Kontp Bpems ouenku MeTtonabl OIlEHKHA
0J1b
HBIC
CPOKH
1 Onenka cocrosiHus | 1. [TocneonepanroHHbIE OCIOKHEHUS
nmanpeHTa  nepen | 2. Cpok TOCIMTAIN3aluN
BBIITIUCKOM 3. InuTeapHOCTh NMpeObIBaHUs B peaHUMAIIMHU
2 Omnenka cocrosuud | 1. Illkana HHS
namuenta 4depe3 1 | 2. [lkama OHS
MeECSII] nocie | 3. [lIkana RUSH
ornepanuu 4. Pentrenonoruyeckas ctabmibHocTh [TITBK
5. Hanuuue/orcyrerBue 110
3 Onenka cocrosguus | 1. Ixkama HHS
nanuenta uepe3 3 | 2. [lIkama OHS
MecsIa nociie | 3. Illxkana RUSH
orepanuu 4. Peatrenonornueckasa cradbmibHocTh [IITBK
5. Haguume/otcyrctBue 10
4 Onenka cocrosguus | 1. Ixama HHS
nanueHtra uepe3 6 | 2. [llkana OHS
MECSIIEB nociie | 3. IlIxkana RUSH
onepanuu 4. PeHtreHonoruyeckas cCTaOMIbHOCTD MIACTUHBI
5. Haguume/otcyrctBue [10
5 Omuenka cocrosuus | 1. [llkana HHS
nanuenTa yepe3 12 | 2. [lkama OHS
MECSIIEB nociie | 3. Illxkana RUSH
onepanuu 4. PeHtreHonoruyeckas cCTaOMIbHOCTD MIACTUHBI
5. Hannuwme/otcyrctBue [10

[Mpumeuanne: HHS — mikana Harris Hip Score

OHS — mkama Oxford Hip Score

RUSH — mikana Radiographic Union Score for Hip fractures
10 — nocneonepamoHHbIE OCIOKHEHHUSL.

BriOop yKa3aHHBIX KOHTPOJIBHBIX OCMOTPOB OOYCIIOBJIEH HUX KIMHUYECKOU
MH(MOPMATUBHOCTHEIO M  COOTBETCTBYET pEKOMEHAAIUsM, MPEJCTABICHHBIM B
COBPEMEHHBIX  HCCJICIOBAHUSAX M  PYKOBOJCTBaX IO  OILIGHKE  HCXOJIOB
SHOTPOTE3UPOBAHUSA Ta300eapeHHoro cycrasa [131].

Knunuueckue memoowvr ouaznocmuxu

OOcnenoBanye BKIIIOYAJIO aHAIW3 JKajno0, aHaMHe3a 3a00JIeBaHUS M JKHU3HH,
OLICHKY OOIIEero COCTOSHMS, JIOKJIBHOTO CTaTyca, a TaKXe pe3ybTaThl
WHCTPYMEHTAIbHBIX M PEHTTEHOJIOTHYECKUX HCClieoBaHui. B cTpykType anamHesa

40



3a0oneBaHusl (PUKCHPOBAJIOCH BpeMsi BO3HMKHOBEHHUS IEPUIIPOTE3HOIO IepernoMa
OeIpeHHON KOCTH OTHOCUTEIBHO MOMEHTAa MEPBUYHOIO 3HIONPOTE3UPOBAHUS
Ta300€IPEHHOr0 CyCTaBa, YTO MO3BOJISJIO YUECTh AIUTEIbHOCTh ()YHKIIHOHUPOBAHHUS
MMIUIaHTa Ha MOMEHT Pa3BUTHs OCJIOXHEHUs. B aHamHe3e )k13HU 0c000€ BHUMaHHE
YACIAJIOCh COIYTCTBYIOIIMM COMAaTHYECKUM 3a00J€BaHUSIM, KOTOPBIE MOTJIH
OKa3bIBaTh BIUSHUE HA pElapaTUBHbIE MPOLECCHI U TEMITBI BOCCTAHOBJIEHUS (GYHKIIUU
KOHEYHOCTH, B YACTHOCTH CaxapHOMY JIMA0ETy, OCTEONOPO3Yy, CEPACUHO-COCYUCTOM
MaTOJIOTUH.

Oyenka unmpa- u nocleonepayuoHHvIX nokazameJeu

Bo Bcex cilydasx B IMPOTOKOJIE ONEPALUH JONOJHUTENBHO PETMCTPUPOBAINCH
UHTPAONEPALMOHHBIE [T0KA3aTEIH, CIYKHUBIIME OOBEKTOM IOCIEAYIOIIEro aHaln3a.
JUIMTENBHOCTE ONEpaly U3MEPsIIach OT MOMEHTA KOXKHOTO pa3pes3a 10 3aBEPIICHHUS
HAJIO)KEHUSI KOXKHBIX IIBOB U (PUKCHPOBAJIACh B MUHYTaX.

OO0BEM HHTpaAONEPaAIlMOHHON KpPOBOIOTEPH OLIEHUBAJCS C HCIOIb30BaHUEM
KOMOMHHMPOBAHHOTO BHU3YaJIbHO-TPABUMETPUUYECKOTO METO/Ia HEMOCPEICTBEHHO B
XOJI€ BBINOJHEHHUSI XHPYPTMYECKOTO BMeEMATeNnbCTBA. OCHOBHOM YYET BKIKOYAI
U3MepeHrne o00bEMa JKUAKOCTH B acmupaTope (3a BBIUETOM HCIOJIb30BAaHHBIX
IIPOMBIBHBIX PACTBOPOB) U B3BEIIMBAHUE ONEPALMOHHOr0 MNEPEBI30YHOI0 MaTepuaia.
Pacuét maccel MOTEpSHHOM KPOBU MIPOBOAMIICS IO popmyie:

V = (Mwet— May) X 0,95 (1)

rje:

V — 00BEM KkpoBOTIOTEPH (MII),

Mye — Macca BIaKHBIX cal(eTok,

Mary — Macca cyxoro Marepuana,

0,95 — monpaBouYHBIN KOIPGUIIUEHT, YYUTHIBAIOIMINWNA IIOTHOCTh KPOBH W
MPUMECH JIe3UH(DUITMPYIONTUX PACTBOPOB.

JlaHHbI KOMOMHUPOBAHHBIN MOAX0] 00ECIeUnBal JOCTATOYHYI) TOYHOCTD JJIS
KOPPEKTHOTO MEKIPYIIIOBOTO COMOCTABIEHUSI PE3YyJIbTaTOB. YUUTHIBAs OTCYTCTBUE
JAHHBIX O CKPBITOM KpPOBOINOTEpPE U BIUSHUM WH(PY3MOHHOU Tepamnuu, MmokKazaTelb
MHTpPAoIepalMOHHON KPOBOMIOTEPHU B HACTOSIIIEM UCCIIEIOBAHUU PACCMATPUBAJICS KaK
CPaBHUTEJIbHBIA TapaMeTp, OTpaKalolUi OTHOCUTEBHYIO TPaBMAaTUYHOCTH ABYX
Pa3IMYHBIX TEXHUK OCTEOCHHTE3a, a HE KaK abCOII0THOE 3HaueHue oliiero oobéma
IIOTEPSHHOM KPOBH.

JlononHUTeNbHO  (UKCHUPOBAIUCh  KAYECTBEHHBIE M KOJUYECTBEHHBIC
MOKA3aTEeNH, XapaKTEPU3YIOIINE TEXHUYECKYIO BOCITPOU3BOIUMOCTh METOIHK:

- IHTpaonepalluOHHbBIE CIIOXKHOCTU: 3aTPYAHEHUS] TMPU PEIO3UIUU KOCTHBIX
OTJIOMKOB, HEOOXOJMMOCTh 3aMEHbl WM MOAN(PUKANNK WMIUIAHTATa, a TaKKe
NOTPEOHOCTH B IONOJIHUTEIBHON CEPKIBIKHON (PUKCaIUK;

- UaTpaomnepaiinoHHbie  OCIOKHEHHS: mepdoparus KOPTUKAIBHOTO  CJIOA,
BO3HUKHOBEHUE pedpakTypa B 30HE BMEIIATEIbCTBA, HAPYIICHUS TMEPBUYHOMN
(dbuKcaluu BUHTOB.

OTU JaHHBIE MCIOJIb30BAIUCH JIJII KOMIUIEKCHOM OLIEHKA TPaBMATHYHOCTH W
0€30MacHOCTH CPAaBHUBAEMbBIX BHJIOB OIEPATUBHOTO mocoous [132].
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B mnocneonepailnoHHOM MEpHOJE NPOBOAMIICS PETYJSAPHBIA KIMHUYECKHI
MOHHUTOPUHI JIOKAJIbHOI'O CTaTyca OINEPUPOBAHHOW KOHEYHOCTH. ExxenHeBHO
OLICHMWBAJM BBIPAKEHHOCTh OOJEBOrO CHHIPOMA, WHAMHUKY OTEKa, COCTOSHHUE
KOXKHBIX TOKPOBOB U XapakTep OTAENIAEMOro MO ApeHaxkaM. B uctopusx Oose3Hu
dukcHpoBanM THUN 3aXKHUBJICHUA TOCICONEPAMOHHON paHbl (TEPBUYHBIM WITU
BTOPUYHBIM HATSDKEHHEM), CPOKH YAAleHUS ApPEHaKeW W CHATHS KOXKHBIX IIIBOB.
Taxxe OCYIIECTBISIICS AKTUBHBIM KOHTPOJb I CBOEBPEMEHHOTO BBISBIICHUS
BO3MOJKHBIX PAHHHUX TOCJICONEPAIIMOHHBIX OCIOKHEHHH.

Memoowl oyenku pyHKYUOHAIBHO20 COCMOAHUS U KAYECMBA HCUSHU

JlJis OlleHKH pe3yJIbTaTOB JIEYEHHUsS HCIOJb30BAIUCH JBE BAJIHIUPOBAHHBIC
mkanel: [lkama Harris Hip Score (HHS): mnpumensnace s KOMIUIEKCHOM
00BEKTUBHOM o1leHKH BpauoM. CTpykTypa mkansl HHS BkioyaeT yerbipe 0CHOBHBIX
mapaMmeTpa: BBIPAXEHHOCTh OO0JIEBOTO CcHHApoMa (MakcuManbHO 44 0Oanna),
byHKIIMOHATBHAS aKTUBHOCTH (MaKCHUMaJIbHO 47 OaJlIOB, BKIIFOYAs OTIICHKY MOXOJIKH,
HOTPEOHOCTH B JOTIOJTHUTEIBLHON OMOPE U BBITTOJIHEHUS OBITOBBIX JEHCTBUIN ), HaTM4Ke
WIN OTCYTCTBHE JAe(popMaldd KOHEYHOCTHU (MaKCUMalabHO 4 Oaia) U aMILIUTY[a
JNBIDKEHUN B cycTaBe (MakcuMmanbHO 5 OamioB). Kputepuu HauuciieHus OanioB
IpeICTaBIICHbI B TabIULE 6.

Ta6mumna 6 - [lIkana Harris Hip Score

Paznen / Kpurtepuii oreHKu MagcuMaTLHEDH
Oan
1 2
1. Bousb (pain) 44
- OrcyTcTBYET 44
- HesnauurenbHas (He TpeOyeT mpremMa aHAJIbIETUKOB) 40
- YmMepenHas (nHora TpeOyIOTCS aHATBIC€THUKHN) 30
-3HaunTeNnbHas (4acTo TpeOyeTcs MpUeM aHabIEeTHKOB) 20
- CunpHas (MOCTOSIHHAS) 10
-Hecrepninmas 0
2. ®ynknus (function) 47
A. Xoaw0a (Gait) (33)
Paccmosnue (Onuna noxooku):
- be3 orpannueHnnit 11
- 1o 10-15 xBapTanoB 8
- Jlo 5-6 xBapranos
- Tonbko B mpeaenax aoma 0
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Xpomoma:
- OTcyTcTBYET 11
[Tponomkenne TabnuLbl 6
1 2
- He3nauurenbHas 8
- YMepeHHas S
- CunpHas 0
JlononnumensHas onopa:
- He tpebyercs 11
- TpocTh 415l JaIbHUX TUCTAHIIAN 7
- [TocTostHHO TpOCTH 5
- KocThuin win XoayHKU 0
b. JlearenbHOCTH B OBITY (14)
- [logbem no necTHUIE 4
- HageBanne HOCKOB/00yBHU 4
- CunieHue Ha CTyJie 5
- JInuHas rurueHa 1
3. [oaBuxHOCTH (range of motion) 5
4. OrcytcTBUE nedhopmaliu 4
Hroro (MakcuManbHbIN O6asL) 100

MaxkcumanbHO Bo3MoskHas cymma 1o mkaine HHS cocrasnser 100 6amnos, uto
COOTBETCTBYET  TOJHOCTBIO  3J0pOBOMY,  0€300JI€3HEHHOMY  CyCTaBy  C
¢uznonornyeckuM  00bEMOM  JIBIDKEHHH W OTCYTCTBHEM  OTpaHMYEHUN B
IIOBCETHEBHON JKW3HU. MTOrOBBIM pe3yJIbTAT PACCUUTBHIBACTCS ITyTEM CIIOKEHUS
OaIoB, TMOJYYEHHBIX IO KaXJAOMy U3 4YeTblpex paszaenoB. MHrtepnperanus
MOJIY4EHHOW CYMMBI OaJJIOB MPOBOJUTCSA COIJIACHO CJEAYIOIIUM OOIIEHPUHSTHIM
KIIMHUYECKUM KPUTEPHUSIM:

-oT 90 go 100 GamnoB (OTJIMYHBIN Pe3yJbTAT): MALMEHT HE UCHBITHIBAET 00NN
(WM OoTMeEYaeT JMIb JEerKud IUCKOMGOpPT TpH MUKOBBIX HArpy3kax), Xpomora
OTCYTCTBYET, OOBEM JBHKEHHUHU ITOJTHBIM WM HE3HAYUTEIbHO CHIDKEH. [larueHt
IOJTHOCTHIO HE3aBUCHUM B OBITY M HE HCIIOJIb3YET CPEACTBA JOMOJHUTEIBHON OMOPBHI.
OTmeuaeTcst noaHOe (PYHKIIMOHATILHOE BOCCTAHOBJICHUE;

- 0T 80 110 89 GaIoB (XOPOIIH Pe3yabTaT): OTMEYAETCS JIeTKasl, IEPUOANYECKas
00Jb, KOTOpasi HE OrPAaHWYMBAET IOBCEIHEBHYIO aKTHMBHOCTb. BO3MOXKHa Jerkas
XpOMOTa WIA MHHUMAJIbHOE OIPAaHWYEHUE AaMIUIMTYIbl JBMKeHHH. [lanmeHt
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CHpaBJIsieTCs] ¢ OBITOBBIMU 3aJladaMH CaMOCTOSITEIbHO, MOXKET HCIIOJIb30BaTh TPOCTh
IIPU JUTUTENBHBIX IPOTYJIKaX;

-or 70 mo 79 OamnoB (yIOBIETBOPUTEIBHBIN pE3yibTaT): MPUCYTCTBYET
YMEPEHHBIN 00JIEBON CHHAPOM, TPEOYFOIIHI MEPUOANIESCKOTO MMPUeMa aHATIbT € THKOB.
OTMmevaroTcsl IBHbIE OIpaHUYEHUs (PYHKLIHMH: BbIpRXKEHHAS] XPOMOTA, TPYIHOCTH MpU
HaJeBaHUU OOYBHM, HCIOJIb30BAaHUU JIECTHUIBI M TOJIb30BAaHUU OOIIECTBEHHBIM
TpaHcnopToM. /{75 mepenBrKeHHs 4acTo TpeOyeTcsl TPOCTh WIIM KOCThUIb;

-MeHee 70 OamwnoB (HEYIOBIETBOPUTEIBHBIN pe3yJbTaT): XapaKTepusyercs
CWIbHOW O0OJIbI0 B TIOKO€ WM TMpPU MHUHUMAJIBHOM Harpyske, BbIpaXEHHOU
nepopManueil KOHEYHOCTH UM PE3KUM OrpaHUYEHHEM o00beMa JIBU)KCHUN
(koHTpakTypoii). [lanueHT Hyk7aeTcs B MOCTOSSHHOW MOMOILM MOCTOPOHHUX JIULL,
UCIIOJIB3YET JBa KOCTBUISL WIM XOMyHKH. Takoil pe3ysbTaT CBUIETEIBCTBYET O
TSOKENIOM NUCHYHKUMHM W MOXKET SBISATbCS TOKa3aHHMEM K IOBTOPHOMY
(pEBU3HOHHOMY) ONIEPATUBHOMY BMENIATEILCTRY.

[Mxama Oxford Hip Score (OHS): ucnonp3oBanace A y4deta CyOBEKTHBHOM
OLICHKM CaMUM NalMEHTOM. DTO aHKeTa U3 12 MyHKTOB, OLIEHUBAIOIAsl YPOBEHb 00JIN
Y TPYAHOCTH IPU BBINOJHEHUU TOBCEAHEBHBIX 3a/1a4 (Tabauua 7).

Ta6muma 7-11Ikana onenku Tazodenpennoro cycrara Okcdopaa (Oxford Hip Score).

[IIxana orBeTa

Bomnpoc (nmokazatenn) (ot 0 10 4 GaUIoB)

1 2
1. Kax 651 BbI onricasiu 60116 B Oeape B | 4 — Her 60mu;
nocienaue 4 nenenu? 3 — He3nauutennHas 00J1b;

2 — YMepeHHas 00Jib;
1 — CunbHas 6075,
0 — Ouens cunbHAS 00JIb

2. HackonbKo JIETKO BaM OBLIO 4 — OueHb JIETKO;
NIePEHECTH BeC Ha OOJIbHYIO HOTY? 3 — Jlerko;
2 — YMEepEeHHo;
1 — Tpyamuo;
0 — O4enb TPYAHO/HEBO3MOKHO
3. Bbl MOrIu X0auTh 0€3 XpOMOTHI? 4 — Bcerna;
3 — bonpIyto 4acTh BpEMEHU;
2 — HWnorna;
1 — Peako;
0 — Huxornma
4. Kak 10oro Bbl MOTJIA XOJIUTE 10 4 — bonee 30 muH;
ITOSIBJICHUS CUJIBHOH 00In? 3 —16-30 MuH;
2 —5-15 mumn;

1 — Menee 5 muH;
0 — He mory xonuth
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[Tponomkenue Tabnuibl 7

1

5. HackoJIbKO TsKEI0 OBLIO
MTOTHUMATHCS WIIH CITYyCKAThCS TI0
JjecTHUlEe?

6. CKOJIBKO yCHJIHMI TpeOOoBanoCh s
BCTaBaHUS CO CTyJa?

2
4 — OueHb JIETKO;
3 — Jlerko;
2 — YMepeHHo;
1 — Tpynuo;

0 — HeBo3MmoOxHO
4 — OueHb JIETKO;

3 — Jlerko;
2 — YMEpEHHO;
1 — Tpyauo;

0 — HeBo3MOXHO

7. HackonbKoO JIErKO BaM ObLIO HAJAEBaTh
HOCKH/KOJITOTKH?

4 — OyeHb JIETKO;

3 — Jlerko;
2 — YMepeHHo;
1 — Tpynwo;

0 — HeBo3MOXHO

8. HackonbpKko Jj1Ierko ObIIO BCTABAaTh C

4 — OueHb JIETKO;

KpOBaTH? 3 — Jlerko;

2 — YMEepEeHHo;

1 — Tpyamo;

0 — HeBo3moxHO
9. Mori J7 BBl BBIITOJHATH OOBIYHBIE 4 — Bcerna;
IOMallHue aena? 3 — IlouTm Bcernma;

2 — HWnorna;

1 — Peako;

0 — Huxornma
10. Hackomnbko Tsxeiio Obl10o BCTath U3 | 4 — O4YeHb JIerko;
aBTOMOOMIIS? 3 — Jlerko;

2 — YMEpEeHHoO;

1 — Tpyamo;

0 — HeBo3MOxHO

11. Hackoapko Ts5k€n0 ObLIO XOAUThH MO
HEPOBHOM MOBEPXHOCTHU?

4 — O4eHb JIETKO;

3 — Jlerko;
2 — YMepeHHo;
1 — Tpynuo;

0 — HeBo3MOKHO

12. HackoibpkO cHIIbHO 00JIb Meraia
BaM CIIaTh HOYBIO?

4 — He memana;

3 — He3naumTenpHO;
2 — YMepeHHo;

1 — CunbHoO;

0 — OyeHb CHIIBHO

45




Kaxxapiii 3 12 myHKTOB OPOCHUKA OLEHUBAETCS B Auamnaszone ot 0 1o 4 6ayos,
rae 0 oTpakaeT MakCHUMAJIbHYIO TSDKECTb CUMIITOMa (HEBO3MOXHOCTb BBIIOJHHUTH
NENUCTBUE WM CUJbHEeWas 0oiib), a 4 6amia — HOpMaJIbHYI0 (QYHKLIHIO 0€3 KaKux-
an60 orpanndeHuil. OOIIMI UHIEKC PACCYUTHIBACTCS IIyTEM CyMMHUPOBAaHUS 0ajlioB
10 BCceM MyHKTaM. TakuMm 00pa3oM, MUHUMAJIbHO BO3MOXKHBIN PE3YIbTAT COCTABIISET
0 6aymIoB, MAaKCUMAJILHO BO3MOXKHBIN — 48 0aj1IoB.

WNHTepnperanys NoJIy4eHHOW CyMMbI 0aJUI0B IPOBOJUTCS COTJIACHO CIAEAYFOIIHUM
KJIIMHUYECKUM KPUTEPUSM:

- 40-48 OamnoB (OTAWMYHBIA pPE3yJIbTAT): COOTBETCTBYET YAOBIETBOPUTEIBHOM
(GyHKUIMU CyCcTaBa; XapaKTepU3yeTcsl OTCYTCTBHEM KIMHUYECKHA 3HAYMMOTO OO0JIEBOTO
CUHJpOMAa U OTPAaHUYECHUN B MOBCEIHEBHOW AaKTMBHOCTH, YTO CBHJIETEILCTBYET 00
YCHEIIHOM HUCXO0/€ XUPYPTUYECKOTO JICYSHUS 1 MOTHOLIEHHON COIMaIbHOM alanTaiuu
HalUEHTA.

-ot 30 mo 39 GamnoB (Xopomuii pe3ysbTar): CBUACTEIBCTBYET O JITKUX HIIA
YMEPEHHBIX (PYHKIMOHAIBHBIX M3MEHEHUAX. [IpucyTCTBYIOT 3nm3oaudeckue Ooiu
WIM HE3HAYUTENIbHbIC 3aTPYJAHEHMS MPU BBITOJIHEHUH (PU3UYECKH 3aTPATHBIX 3a7ad,
He TpeOyIoLue NOCTOSHHOTO METUKAMEHTO3HOTO KOHTPOJISL.

-oT 20 g0 29 6amnoB (yIOBJIETBOPUTEIbHBIM pPE3yJIbTaT): OTPAXKAET HAIUUUE
BbIpOKEHHON AuchyHKUUU. [lallueHT UCTBIThIBAET 00Ib OT YMEPEHHOM 10 CHIIBHOU
CTENEHU TSHKECTH, HWMEIOTCS CYLIECTBEHHBIE OrPAHUYEHHS B IIOBCEIHEBHOMU
aKTUBHOCTH, MOXET TpeOOBaThCsA JAOMOJHHUTENbHAS OMopa MpH XoAb0e WIn
KOHCEpBAaTUBHAsI TepaIusl.

-0oT 0-19 OamnoB (HEYIOBIETBOPUTEIBHBINA PE3YyJbTAT): OTPAKACT TKETYIO
(GYHKIHMOHATBHYIO HEIOCTATOYHOCTh Ta300€IPEHHOTO CYyCTaBa, COMPOBOKIAIOLTYOCS
3HAYUTEIbHBIM CHU)KEHHUEM KauecTBa JKU3HH, BHIPAKEHHBIM XPOHUYECKUM OO0JIEBHIM
CHUHJIPOMOM U yTpPaTOM CHOCOOHOCTH K CaMOCTOSTEIbHOMY OOCITYXHBaHHUIO, YTO
YKa3bIBa€T HA BEPOSTHYIO MEXaHMYECKYI0 HECOCTOATEIbHOCTh  (PHUKCAIUH,
HECTAOWJIBHOCTh 3HJONPOTE3a U HEOOXOJIMMOCTh PEBH3MOHHOTO XHUPYPTrHYECKOIrO
BMEILIATEIbCTBA.

Peumeenonocuueckue memoowt ouaznocmuxu

Pentrenonornueckas oneHKa COCTOSIHHSI 30HBI OCTEOCHHTE3a BBIMOJIHSIACH JI0
omnepaluy U B JuHaMuke uepes 1, 3, 6 u 12 MecsieB nociie onepamuu no CTaHgapTHEIM
pEeHTreHorpaMmam Ta3o0eJpEHHOT0 CycTaBa U OEIPeHHON KOCTHU B MepeaHe3aAHEN U
OokoBOil  mpoekuusax. PentreHorpadus mnpoBoauiach Ha  YHUBEpPCAJIbHOM
perrreHorpaduueckom anmapate Philips DUODIAGNOST (pucyHok 4).
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Pucynok 4 — YHuBepcanbHblil peHTreHorpaduueckuii anmapar Philips
DUODIAGNOST

AHanu3 M300pa)KeHUW BBIMOJIHSICS C MCIOJIb30BAHUEM IU(POBON CUCTEMBI
PACS (Picture Archiving and Communication System), o6ecrieurBaroiieii BEICOKYIO
TOYHOCTh BU3YaJIU3allM W BO3MOXHOCTh TPOBEJACHUS JIMHEHWHBIX € YIJIOBBIX
WU3MEPEHU HETTOCPEICTBEHHO Ha ITU(POBBIX PEHTTCHOTPAMMAaX.

Jlnst oOBeKTHBU3AalMM JTaHHBIX MCIOJb30BAJIACh pamuorpaduyeckas IIKaza
koHcommaanuu RUSH [133]. MeTtoauka ocHOBaHa Ha IOCJIEIOBATEIBHOM OIICHKE
PEHTICHOJOTUYECKUX MTPU3HAKOB CPAIICHUS TIO YETHIPEM KOPTUKATBHBIM KPasiM B 30HE
neperoMa: MeIuaIbHOMY U JaTepalbHOMYy (Ha TepeaHe3agHell TPOCKITHH),
nepeaHeMy W 3aaHemy (Ha OokoBO#l mpoekiuu). Kaxaplii KOpTHKaIbHBIA Kpaid
olleHUBaJCS MO TpExOamibHOM cucrteme: 1 Oaml COOTBETCTBOBA OTCYTCTBHIO
MPU3HAKOB CpalleHus, 2 0aaia — YaCTUYHOMY CPAIEHUI0 ¢ (POPMUPOBAHUEM KOCTHOM
MO30JIM TP COXPAaHEHUM JUHUM TeperoMa, 3 Oamia — MOJHOW KOHCOJUIAIUU C
OTCYTCTBHUEM JUHUU niepenoma. CyMMapHbIN MOKa3aTelb M0 YETHIPEM KOPTUKATHHBIM
KpasiM TI03BOJISUT KOJTMYECTBEHHO OIICHUTH CTEIIEHb KOHCOJIUIAINHY, TJI€ MUHUMAIbHOE
3HaueHue 10 COOTBETCTBOBAIO OTCYTCTBHUIO CpalleHus], a MakcuMaiabHoe 30 — moJHOo#M
KOHCOJIMJIalAU TiepesioMa (Tabnuia 8).

Tabnuma 8- Pentrenonoruueckas oleHka KOHCOIHIAIUH iepenoMoB 1o mkaine RUSH

KomnonenTt | bamn Pentrenonornueckunii Kparkasa natepnperanus
mkainel RUSH IIPU3HAK
1 2 3 4
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[Tpogomxenue TabauIB! 8

1

| 3

| 4

KoprukanbHoe cpailleHHe — OLEHHUBAETCA M0 4 KOPTUKAIBHBIM IOBEPXHOCTSIM
(mepenHsisi, 3a]IHsIs, MEUAIbHas, JTaTepaIbHas)

Cpaienue Jluans mnepenoma ué€rko | Hetr  peHTreHonornmueckunx
KOpTHKaja MPOCJICIKUBACTCS, KOCTHAS | IPU3HAKOB  CPAILCHUS IO
OTCYTCTBYET MO30J1b HE (popMUpYyETCS | JAHHOMY  KOPTHUKaJIbHOMY
Kpato

YactuyHoe Hanuuue nepuoctansHoit/ | HauansHas/HenonHas
CpallleHueM HHJOCTAILHOM  KOCTHOM | KOHCONMAAIUS T0 JaHHOMY
KOpTHKaja MO30JIH,  (POPMHUPYIONICH | Kparo

HEMOJIHBI MOCTHUK, JIMHUS

nepeiioMa e YacTUYHO

BUJTHA
[Tonmuoe HempepoiBabiii  koctHas | ChopmupoBaHHOE
CpallleHue MO30J1b, JIMHUA TEpeIoMa | KOPTUKAIbHOE CpallleHUe
KOpTHUKajia HE OIpeeNsIeTCs

Jlunus IepciioMa B KOPTUKAJIIBHOM CJIOC — OLICHHUBACTCA 110 TEM KE 4

KOPTHKAJbHBLIM IMOBEPXHOCTAM

JInnus PoBHas, xopouio | OTcyTcTBUE IPU3HAKOB
nepenoma paznnuumast JIMHUA | KOHCOJIM AU
YETKO BUIHA rnepeiomMa o
KOPTHKAJIBHOMY KOHTYPY
JIvaus Heuérkue KOHTYpHI | [Ipu3Haku
repesioMa repesioMa, YAaCTUYHOE | IPOTPECCUPYIOLIEHN
YaCTUYHO 3aMOJIHEHUE KOCTHOM | KOHCOJIMAAIUH
pa3MbITa TKaHbIO
JIunus JIlnnud niepenoma | [lomHoe
nepeaoMa  He OTCYTCTBYET, PEHTTEHOJIOTUYECKOE
omnpeaensieTcs BOCCTaHOBJICH CpalleHHE IO JAHHOMY Kpato
HENPEPBIBHBIN
KOPTUKAJIBHBIN KOHTYP
TpabekynsipHas koHconuaaius (trabecular consolidation)
Her BripaxkeHHbII nedekt | OTCyTCTBUE  CIIOHTHO3HOTO
KOHCOJIMAAIUN TpabeKy B 30HE | CpaIlCHUS
repesioma, OTCYTCTBUE
MEPEKPHIBAIOIINX KOCTHBIX
0aJIoK
Yactuunas YactuuHoe Henonnasi, HO BbIpakeHHas
KOHCOIUAAIUs BOCCTAHOBJICHUE penaparus ryo4aToi KocTu
TpabEeKyJIAPHOTO PUCYHKA,
HaJIn4une OTAEIBHBIX

KOCTHBIX IICPECMBIYCK
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[Tpogomxenue TabauIB! 8

1 2 3 4
[Tosnas BoccranoBieHHBbIM, 3aBepiI€HHOE CIIOHTHO3HOE
KOHCOJIAIAIUS OJHOPOHBIN CpalleHue
3 | TpaOeKyJIApHBII PUCYHOK,
COITOCTaBUMBIN C

OKPYKaIMIIEH KOCTBIO
TpaOekynsipHas qunus nepenaoma (trabecular fracture line)

JIvaus Pe3ko ouepuenHas menp B | Her npu3HakoB 3a:KUBIICHUS
nepeaoma 1 CIIOHTMO3HOM 30HE
4YETKO BUIHA
JIvaus Heuérknii KOHTYp | [Ipu3zHaku AKTUBHOCTH
YaCTUYHO 5 nepenoMa,  YacTHMHO | penapaiyu
pa3MbITa 3aIOJIHEHHBIN KOCTHOU
TKaHBIO
JInnnsa HE JInnns repesioMa B | [lomHoe  3axuBieHME B
ONpPENEIIACTCS 3 ry0uaroi KOCTH | CLIOHTHO3HOW 30HE
OTCYTCTBYET

PeHTrenonornueckass OmeHKa CTaOMJIBHOCTH OCTEOCHMHTE3a IPOBOAMIACH Ha
OCHOBAaHWH aHalli3a BTOPUYHOTO CMEIICHUS KOCTHBIX (PparMeHTOB, YTJIOBOU
nedopManyy, TOJOKEHUS JJIEMEHTOB (UKCAIMM W IPHU3HAKOB KOHCOJIMIAIIUN
nepeioMa IO JaHHBIM CTaHJIApTHOM peHTreHorpadguu auHamuke. [lpu ananmze
YYHUTHIBAIUCh TIOJIOKEHUE KOCTHBIX (PparMEHTOB OTHOCHUTEIBHO JPYyr Jpyra,
COXPAaHHOCTh KOHTAKTa B 30HE IEpPEIOMa, OTCYTCTBHE CMEIICHUA WJIM MUIPALUU
(UKCHPYIOLIUX 3JIEMEHTOB, a TAKXKe (POPMUPOBAHUE KOCTHOM MO30JIH.

CocTosiHMEe OCTEOCUHTE3a PaCIEHUBATIOCh KaK PEHTTEHOJOTMYECKU CTaOMIBHOE,
€CIM Ha TPOTSHKEHWU BCETO IMepuojia HAONIOJCHUS COXPAHSIOCHh MPaBHIBHOE
noJio’keHue (parMeHTOB, JIMHUS TepesioMa MOCTENeHHO YTOJIalach U ucuesana 3a
cu€T (QopMHpOBaHUS KOCTHOM MO30JM, a BOKpYr (QuKcaTopa HE OTMEYaloCh
MIPU3HAKOB €T0 CMEILECHUS, pacIIaThIBAaHUS WJIM OCTEOJIM3a B MPUIICKAIIECH KOCTHOU
TKaHH.

[Ipu BBISIBICHUH IPU3HAKOB PEHTTEHOJIOTUUECKON HeCTaOUIIbHOCTH — U3MEHEHUS
MOJOXKEHUsSI  TUIACTUHBI ~ WJIM ~ BHUHTOB,  TOSBJICHUS  30H  MPOCBETICHUS
(pPEHTreHNPO3paYHBIX YUYACTKOB) BOKPYT (hUKCATOpa, HECOOTBETCTBUS KOPTUKAIILHOTO
KOHTYpa, OTCYTCTBUS PU3HAKOB (DOPMUPOBAHMSI KOCTHON MO30JM JTNOO HaIu4Hsl e
(dparMeHTapHOCTH 0€3 TEeHACHLMH K KOHCOJMJAUUU — CiIy4yail KiacCuPUIMpPOBAIICS
KaK UMEIOIIUHN MPU3HAKU HECTAOMIBHOCTH OCTEOCHHTE3RA.

IIpu BBISIBICHMU NPU3HAKOB 3aMEJIJICHHOTO CpPallCHHs TIEPEIOMa — COXPaHEHHUS
YETKOM JIMHUU NIepesioMa, HEJOCTAaTOUHOT0 (POPMHUPOBAHUSI KOCTHOM MO30JIU, & TAKXKE
HU3KUX 3HayeHud 1o mkaige RUSH 6e3 monoxuTensHONW AUHAMHMKHA B TMpOIIECCe
HaOMIOJIGHUsT — Clydail paclieHMBAJICS Kak 3aMmeJyieHHas KoHconuaarus. JlanHoe
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COCTOSIHME XapaKTepU30BAJIOCh HEMOJIHBIM KOPTUKAJIBHBIM W/MIU TPaOeKyJIsSpHBIM
CpalllEHUEM, OTCYTCTBHEM IPOTrPECCUPYIOIIET0 YMEHBUIEHUS BUIUMOCTH JIMHUU
IepenoMa U HeIOCTaTOYHOM IEPECTPONKON KOCTHOU CTPYKTYPBI B 30HE ITOBPEKIACHHUS
IPU COXPAHEHUH CTaOUIBHOCTH OCTEOCHHTE3A.

OTaenbHO OTMEYANMCh CIyd4ad, HOpH KOTOPBIX (opMuUpoBaiach TOHKas
PAAMONIIOLICHTHAS. JIMHUA TOJILMHONM MeHee 2 MM B IMEpBble MeECSIbl IOCie
BMeEIIATEIbCTBA 0€3 TEHIEHIMU K MPOTrPECCUPOBAHMIO; MOJAOOHBIE M3MEHEHUS HE
pPacCLIEHUBAJIMCh KakK IMAaTOJOTMYECKHME M TPAKTOBAINCH KAaK BAapUAHT HOPMAJIBHOIO
peMOoIETIMPOBaHUSI KOCTHOM TKaHU B 30HE KOHTAKTa UMILJIAHTA U KOCTH.

2.4 CtaTucTH4ecKu# aHAJN3 JaHHBIX

Pacuer HeoOxomuMoro o0beMa BBIOOPKH OCYILIECTBISJICS C HMCIOJIb30BAHUEM
CTAaTHCTHYECKOTO TeCTa Ha TMOATBEPXKICHUE «HE MeHbIIeH 3¢hdexTuBHOCTHY (non-
inferiority test) B cpaBHEHHMH C TPAJUIIMOHHBIM METOJOM JieueHus. B kadecTBe
JOTYCTUMOTO Topora pazianuwns (A) Oblia IpUHITA KIMHUYSCKU 3HAYMMas pa3HuIla B
10 6amnoB no mwkane HHS, 4To cOOTBETCTBYET MUHMMAIBHO KIIMHUYECKH BAXKHOMY
W3MCHCHHIO, OMUCAHHOMY JUIsl JAaHHOW IIKajdbl B JIMTEPAType W MPUHATOMY B
KJIIMHUYECKOM MPAKTUKE KaK MOPOr OLIYTUMOro pazinuuus s nanueHTta (National
Institute for Health and Care Excellence (NICE) [134].

st pacuéra o0bEMa BBIOOPKHM OBUIM HMCIOJIB30BAHBI CIEAYIOUINE HCXOIHBIC
napamMeTphl:

Homyctumertii nopor paziauuus: A = 10 6amno HHS;

ypoBeHb 3HauuMocTu: o = 0,05 (0AHOCTOPOHHUI TECT);

MOIITHOCTB uccaeaoBanus: 1 — B =0,80;

cranmaptHeie otkioHenus HHS B cpaBHuUBaeMbIx Tpynmax 10 JaHHBIM
MPEABAPUTEIBHOTO aHAIN3a KIIMHUYECKOro Matepuana: o1 = 10,5, o2 = 9,8.

OO0benrHEeHHOE CTaHIapTHOE OTKIIOHEHWE (G_pooled), paccunTanHOE 1O JaHHBIM
MPEIBAPUTEITHLHOTO aHAIN3a, COCTABHIIO:

(10,52)+ (9,82)
0 pooled = ,/f ~ 10,2 (2)

Pacuer HeoOxoauMoro o6bemMa BEIOOPKH TPOBOIUIICA 10 (hopMyIIe:

N = ( (Zi—a+ Z1-g)*0uyn )2 3)

A

[ToncraBuB 3Hauenus Zi—= 1,645, Z1-5= 0,84, A =10, Obu1 OJTyUYEH ClIeAYIOIIHI
00beM BBIOOPKH:

W ((1,645 +0,84)%10,2
~ 10

)2 =129 4)

Takum o06pa3zomM, MUHHMAIbHO HEOOXOAMMBIA OO0BEM BBIOOPKH I KaxIAOU
IPYIIbl COCTaBIsT MO 13 manMeHTOB NpM 3aJaHHbIX Napamerpax (IomycTUMast
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knuHrdeckas paznuna 10 6ammoB HHS, a = 0,05, momHuocts 80 %). dakTudeckuid
00BEM BBIOOPKH B MPOBEIEHHOM HCCIEAOBAHUHM — MO 15 mMareHToB B OCHOBHOU U
KOHTPOJIbHOM Tpynmnax — TMPEeBbINIAeT PacYETHBIN MHHUMYM H, CJIEJOBATEILHO,
SBJISIETCS. CTaTUCTHUYECKU JOCTATOUYHBIM JUISl MPOBEPKU THUIOTE3bBI O BO3MOXXHOCTH
IpUMEHEHUS pa3paboTaHHOI OJoKupyromiel mactunbl B ieueHuu [TI1BK.

Cratuctuyeckas o0paOOTKa JaHHBIX B MCCIEIOBAaHWU BBIMOJIHSIACH C
VCIIOJIB30BAHUEM METOJIOB ONMCATEIBHON M HENapaMEeTPUYECKOW CTaTUCTUKU. [lns
KOJMYECTBCHHBIX IIOKa3aTeJIed pacCUUTBHIBAINCHL cpennue 3HadeHus (M) w
CTaHaapTHOe OTKJIOHEeHHE (SD), a mpu OTKIOHEHUH PACTIPEJEICHHS] OT HOPMAJIbLHOTO
— meauana (Me) u MeXXKBapTWIbHBIA uHTepBal (Q25-Q75). Jyis HarIsSHOCTH YacTH
MoKa3aTesel JOMOJHUTENIBHO ONpeAeIsuInCh 95% noBepuTenbHble HHTEPBabI (TIPHU O
= 0,05). KayecTBeHHBIE MNpU3HAKK OMHUCHIBAIUCH B BHUAE aOCOJIIOTHOTO YHCIA
HaOmoieHn U ux 104 (%) B KaKI0M U3 TPYIII; IS 10JIEH TaKKe BBIYUCISIUCh 95%
JIOBEPUTEIbHbBIE HHTEPBAJIbI C UCIIOIb30BaHUEM TOUHOr0 MeToa Kimonmepa-Ilupcona.

CpaBHEHUE KOJMYECTBEHHBIX IOKa3aTeleld MEXIy HE3aBUCHUMBIMH TpyHnnaMu
(OCHOBHass M KOHTpPOJbHAs) MPOBOAWIOCH C NPUMEHEHHUEM HENapaMeTpUYECKOIro
Kputepuss MaHHa-YUTHH, YYMTBIBasE Maliblii OOBEM BBIOOPDKM W OTCYTCTBHE
NOPEANOChUIOK JJIS HWCIOJIb30BaHUSL MapaMeTpuyeckux TtectoB. llpu ananmuse
KAueCTBEHHBIX TMEPEMEHHBIX (YacTOTa MPHU3HAKOB, CTPYKTypa OCIOKHEHUU W T.II.)
HCIIOJIB30BaJICS KpUTepuil y* (xu-kBajapar) [lupcona mpu uucine creneHeir cBo6o b1 k
= |; OpU rpaHUYHBIX 3HAYCHUIX OXKHIACMbIX 4ACTOT IPUMEHsUIACh TompaBka Merca
Ha HENPEPBIBHOCTh. B ciydasx, Koraa oxxujaaemasl 4acToTa B OJTHOM WIIM HECKOIBKHUX
syerikax Obuta <5, MOMOJHUTEIHHO HCIONB30BAJICS TOYHBIA KpuTepuit durepa.
CTaTuCTUYECKH 3HAYMMBIMU PA3JIMUUsI CYUTAINCH IPU YpOBHE 3HauuMoctu p < 0,05.

OOpaboTka ¥ aHaIu3 JAHHBIX BBIMOJIHSUIUCH C MCIOJB30BAaHUEM TaOJIUYHOTO
nporeccopa Microsoft Excel (Microsoft Office 2016) m makera IPUKIATHBIX
IPOTpaMM JJIsi CTATUCTUIECKOTO aHanm3a Statistica 12.0 (StatSoft).
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3 PA3PABOTKA H BHOMEXAHUYECKOE OBOCHOBAHHUE
OPUT'MHAJIBHOU BJIOKHUPYIOIEU IIJTACTUHBI

3.1 Paspaborka gu3aiiHa M  MaTeMaTH4YeCKOe  MOJAEJHUPOBAHUE
pa3padoTaHHON OJIOKUPYIOLIEH IJIACTHHBI

HayuHo-uccnenoBarenbckas 3ajaya 1o CO3JaHHI0 TUIACTUHBI Il OCTEOCHHTE3A
NEPUNPOTE3HBIX MepeoMoB Oelpa peanu3oBaHa coBMecTHO ¢ Kaszaxckum
arpoOTEeXHUYECKUM HcCclieoBaTebckuM yHUBepcuTeToM nMmenn C. Ceitdymnuna (T.
Acrana). Pabora BkjIOYaslia MPOEKTUPOBaHHE OMOMEXaHUYECKON Mojenu u eé
MOCJIETYIONTNI KOMIIBIOTEPHBIN aHanu3. Ha aHanmMTHUKO-KOHCTPYKTOPCKOM 3Tare ObuT
BBITIOJIHEH CUCTEMHBINA 0030p COBPEMEHHBIX OJIOKUPYIOLIUX CUCTEM U CYIIECTBYIOITUX
XUPYPTUYECKUX METOAMK, YTO IIO3BOJMJIO OOOCHOBATH MapaMeTphl HOBOMU
OMOKUpYIOIIEH  TUIACTHHBL. AHAIW3  BKIIOYAI HM3YyYCHHE  KOHCTPYKTHBHBIX
ocobenHoctei mnactud LCP, cnenuanbHbIX NEPUIPOTE3HBIX CHCTEM, MOMYJIbHBIX
CHUCTEM OCTEOCHHTE3a M aHAaTOMHMYECKH NPOPMIMPOBAHHBIX YIJIOBBIX IUIACTUH
pa3IUYHBIX  MPOM3BOAMUTENECH. DBbUIM  BBIABICHBI  KJIIOYEBBIE  HEJAOCTATKU
CYIIECTBYIOIIUX KOHCTPYKLMH, 3arpylHsiome ux wucnons3oBanve npu I[IIIBK,
BKJIIOYAsl OrPAaHUYEHHYI0 BO3MOYKHOCTh O€30IaCHOTO TMpOBEACHUS BHUHTOB B
HEMOCPEJICTBEHHOM OJIM30CTH OT HOXXKM SHIONPOTE3a, HEAOCTATOUYHBIA JUaNa3oH
YTJIOB B OTBEPCTHSX 1 o0ecreueHus BapuabeIbHOCTH BUHTOBOM (PMKCAIlNH, a TAKXKe
HEPAaBHOMEPHOCTh pacCIpeleyeHns KXECTKOCTH BIOJIb IUIACTHHBI, MPUBOJAILLYIO K
(bopMHUPOBAHHUIO 30H KOHIICHTPALIUK HAMIPSIKEHUN U PUCKY «CTPECC-IICHTUHTa.

IIpoBen€HHBIA CpPAaBHUTENIBHBIM aHAJINW3 MEXIYHAPOJIHBIX KOHCTPYKLUHUU H
KJIIMHUYECKUX PE3YJbTATOB IMO3BOJIMII ONPEAECIUTh COBOKYIHOCTb KPUTHYECKH
3HAUUMBIX TpeOoBaHMI K pa3padareiBaeMoil miacTuHe [135]. K HUM OTHeceHBI:
aHATOMUYECKH aJanTUPOBAHHBIA MPOJOJIbHBIN NpO(UIb IUIACTUHBI; HAaJU4YUE 30H
YCWJICHHOMN XKECTKOCTU B MPOKCUMAJILHOM CEIMEHTE JJIsl 00€CIIEYeHNs] YCTOMYMBOCTH
Ipy  HaTWYUM KOMIIOHEHTA DJHOMPOTE3a; BapuaOCIbHBIE MYJIbTHAKCHATHHBIC
OTBEPCTUA IS BUHTOB C BO3MOXHOCTBbIO 0€30IacHOro 00X0J/ia MPOTE3HOM HOXKKH;
mudpepeHIpOBaHHOE  pacClpeAesieHUe TOJIIMHBI M [IMPUHBI  IJACTUHBI B
3aBUCUMOCTH OT CEIMEHTa JIJIsl ONTUMHU3aLUN MEXaHUYECKON Harpy3KH; yBeJInYeHHas
pOTallMOHHAs CTAa0MWJIBHOCTh 3a CYET ACUMMETPUYHOW TE€OMETPUU OTBEPCTUH H
coueTaHuss (PUKCUPOBAHHBIX M BapuaOENbHBIX YTIOB (UKCAIMU; BO3MOXKHOCTH
IPOBEJICHUsI MPOBOJIOYHBIX CEPKISKEH uYepe3 IUIacTUHY; Jajiee Oblla BBIMIOJIHEHA
KOHCTPYKTHBHAs pa3pad0TKa MpeIBApUTEIHHOTO IU3aiiHa TUIACTUHBI (PUCYHOK 5).

[Tponecc BKiIOYAI MOCTPOCHUE KOMILIEKCA TPEXMEPHBIX MOJIENIE Ha OCHOBE
JTAHHBIX KOMITBIOTEPHONW TOMOrpaguu OeIpeHHOW KOCTH W TUMUYHBIX pPa3MEPOB
MPOTE3HBIX HOKEK PA3IMYHBIX CUCTEM.

C wucnonb3oBaHueM HHUQPPOBBIX MOJAENCH OBUIM OINpeAesaeHbl ONTHMAalIbHbIE
NO3ULIMH, YTJIbI ¥ HAIIPABJIEHUS BUHTOB, 00ECIIEYMBAOIINE MAKCUMAJIbHYIO IJIOTHOCTh
KOCTH U1 (PMKCAaLlMK 1 MUHUMAJIBHOE NepeceueHre ¢ KOMIOHEHTOM dHaonpoTe3a. Ha
3ToM dTane Obul  chopmupoBaH nepBuyHbi CAD-BapuaHT KOHCTPYKLIMH,
BKJIFOYAIOIIHMHI TPOKCUMAJIbHYIO PACIIUPEHHYIO YaCTh, AHATOMUYECKYIO KPUBU3HY 110
nepeHe TOBEPXHOCTH OEAPEHHOM KOCTH, TMEpPEXOJHYI0 30HY THOKOCTH H
YAJIMHEHHBIN IHAaQU3apHBI CETMEHT C OTBEPCTUAMM [IJISi TPOBEJEHUS BHHTOB
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NEPIEeHIUKYJIAPHO OCH  KOCTU. Pe3ynpTaTsl  MOAENMPOBAHUSA  MO3BOJMIU
CKOPPEKTUPOBATh  PACIOJIOKEHHE MYJbTUAKCUAIbHBIX OTBEPCTUH, YBEIUYUTH
JOMYCTUMBIN JMAana3oH YyrioB (pUKcAallMM U ONTHUMH3UPOBATH PACCTOSTHUE MEXKIY
OTBEpPCTUSIMU B METaPHU3apPHOM CETMEHTE (PUCYHOK 6).

Pucynox 5 — Monenb GJI0KHpYIOIIEH TUTaCTHHBI

A — npsamas npoekuusi, B — 6okoBas npoeKiusl.

Pucynox 6 — Pe3ynbTaThl MOJEIHPOBAHUS IJIACTUHBI
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3aBepuIalOlIMM  ATAallOM  BBINOJIHEHUS  3aJaud  cTajlio  (opmupoBaHHUE
(MHATM3UPOBAHHON KOHIIENTYaJbHON MOJENM IUIACTUHBI, MOATOTOBICHHOW B BHJIE
noJHOTO IU(POBOTO MakeTa, BKIUarmero 3D-yeprex, mapaMeTpuuecKyo MOJEIb
JUIsl ONOMEXaHUYECKOT0 aHAJIN3a U KOHCTPYKTOPCKYIO JOKYMEHTAIUIO (PUCYHOK 7).
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Pucynox 7 — Yeprex miacTUHBI

Jlanee crnpoekTupoBaHasg MOJEINb MiacTuHbl 1 octeocunTesa IIIBK, npomia
MaTEeMaTU4YeCKOe MOJCIUPOBAHUE, T/I€ Oblla HMCCJIEJOBaHA C TOMOIIBIO METO/a
KoHeuHbIX 3yieMeHToB (MKD) nnst ompeneneHuss e€ CBOWCTB M TMOBEICHUE MO
Harpy3koi. MaTemaThuyeckoe MOAEIHPOBAHUE OCYIIECTBISJIOCh C MPUMEHEHUEM
JUIIEH3UOHHBIX MporpaMMHBIX KoMmiiekcoB COMPASS-3D, Autodesk Inventor PRO
u SolidWorks.

Jlis mpoBeneHUsT OMOMEXaHWYECKOTO MOJCIUpPOBaHUs Oblia chHOpMHUpOBaHA
UCXOJ/IHAasl pacu€THasi CUCTEMa, BKJIOYaBINas OCIPEHHYI) KOCTh, YCTAaHOBJICHHBIN
OCIpEeHHBI KOMIIOHEHT JHJONPOTEe3a M pa3pabOTaHHYH) HaMH OJOKHUPYIOIIYIO
IIacTHHY. ['eomeTpuuyeckre mnapameTpbl MOJENM ObLIM BOCCO3JIaHBI Ha OCHOBE
AHATOMUYECKUX JaHHBIX W PEHTrEeHOTpaPUUYECKUX H300paKeHUH, 4TO 00ECTIEeYUIIo
PEaTMCTUYHYIO UMHUTAITUIO TIPOCTPAHCTBEHHOTO CTPOEHUS OSAPEHHON KOCTH U TOYHOE
MO3UIIMOHUPOBAHUE AJIEMEHTOB KOHCTPYKIIMU KaK MOKa3aHO Ha PUCYHKE 9.

Harpy3ka, ucnosb3dyemass B CUMYJISIMUA, cooTBeTcTBoBaia cwie 1000 H,
OpwiokKeHHoOW moj yraom 10° K mpoaosibHOM oOcu  Oenpa, 4YTO  OTpakajo
(bU3HOTOTUYECKHUE YCIOBHUS OMOPHI HAa HUKHIOK KOHEYHOCTh M TO3BOJISIO Y4YeCTh
COCTaBIIAIONINE U3rM0a W CIIBHUTra, XapakTEepHBIC IJIsi PAHHETO MOCICONEePAIIMOHHOTO
nepuoja (pUCyHOK 8).
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1 — OempeHHass KOCTb, 2 — O€JPEHHBI KOMIIOHEHT OJHAONpOTe3a, 3 —
pa3paboTaHHasl IEPUIPOTE3HAS TUIACTUHA, 4 — OJIOKUPYIOIIME KOPTUKAJIbHBIE BUHTHI.

Pucynok 8 — Pacuetrnas 3D-moenb cucteMbl «OeipeHHast KOCTh-IHI0TPOTE3-
mactuHay B cpeae SolidWorks

[Tpumeuanne — CTpenkol yKa3aH BEKTOpP MPUIOKEHUS (DU3NOIIOTHUECKOW HArpy3KU
(F=1000 H) nmox yrinom 10° xk npoaoibHON OCH

BrlnonHeHHBIN aHAN3 HANPsHKEHHO-AE()OPMUPOBAHHOIO COCTOSIHUS MOKa3ad,
YTO MAKCUMAJIbHBIE HAMPSHKEHUSI KOHIEHTPUPOBAIUCH B 30HE OTBEPCTUM JJIsI BUHTOB
1 OOKOBBIX MapHBIX OTBEPCTUH IJIACTUHBI.

Nx BenmuuuHa cocraBuia 56,48 Mlla, yTo OBLIO 3HAYUTENIBHO HIDKE TIpejelia
IIPOYHOCTH TUTAHOBOI'O CILJIaBa, MIPUMEHEHHOrO B KOHCTpykuuu, — 900-1100 MlIla.
Takum o0pa3omMm, OKCIUTyaTallMOHHBIE HamNpsDKEHUs He TmpeBblmanun 6-7% oT
paspylIarommX 3HaY€HUH, 4TO CBUAETEIBCTBOBAIO O BHICOKOW CTOMKOCTH MMILJIAHTA
K Pa3BUTHIO TJIACTHYECKON nedopmaiiuu, mosIBICHUI0 MUKPOIIOBPEKIACHUN U PUCKY
MEXaHUYECKOTO Pa3pyLICHUS.

AHanu3 pacnpeneneHus CMEUIEHUI B CUCTEME «IHIONPOTE3-IJIACTUHA-KOCTHAS
TKaHb» MMOKa3aJ, YTO MAaKCUMAaJIbHBIE JTMHEHHBIC TehopMaIiiiu OTMEYAIIUCh B 00IaCTH
TOJIOBKM DJHJOMNpoTe3a M coctaBasiad 0,35 mMM. DTOT mokaszaTellb HaxOJujcsid B
npeenax JOMyCTUMBIX KIMHUYECKUX 3HAYCHHM, TOCKOJIBKY CMEIIEHUsI MeHee | MM B
OpPTOIEIUYECKUX KOHCTPYKIMSAX HE BJIMSIOT Ha TEPBUYHYIO CTAOMJIBLHOCTH U HE
YBEIIMYMBAIOT PUCK MHUKPOIOJBIKHOCTH, CIIOCOOHBIX HApYIIUTh (PUKCAIUI0 KaK
MOKa3aHO Ha PUCYHKE 9.
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a _———MAX: 0,3526mm b
Displacement:
0,3526 MAX 0,3526 MAX P 0,261 mm
H 0,2821 Displacement: 10,2843 P _Displacement:
0.1369 mm MAX: 0,3526mm 0,1642 mm
0,2116 0,216
Displacement:
0,1411 0,1477 0,1369 mm
0,0705 0,0794
0 MIN 0,0111 MIN
Node: 90025 & Displacement: Wace Soo>
Elements: 57883 W e < Elemen_ts. 57883
Type:Displacement ’ Type:Displacement
Unit: mm

Unit: mm e
Displacement: 0,1372 mm

a — MOICJIb «KOCTb-UMIINIAHT-9HJOIIPOTC3)», [ MOACIb «HUMIUIAHT-OHIOIIPOTE3»

Pucynox 9 — Pacuet ko3¢ ¢unnenrta 3anaca npo4HOCTH

[Ipumeuanuss — makcumanbhbie cmemenus (0,35 MM) JoKanM3yroOTCs B 001acTH
TOJIOBKHM SHIOIIPOTE3a

[TonyueHHbIE JaHHBIE YKa3aJd Ha JOCTAaTOUYHYIO >KECTKOCTh M YCTOMYUBOCTH
pa3pabOTaHHONW CHCTeMBl K Harpy3kam, MOJETUPYIOMUM (YHKIIMOHATIHLHOE
MCII0JIb30BAaHUE KOHEYHOCTH.

[IpoBenéunblii pacyéT MHHMMaJIbHOrO Kod(p(dulMeHTa 3amaca MTPOYHOCTH
nokazan 3HaueHue 4,88. JlanHbll KO3 uULMEHT, SBIAOMIMNCS Oe3pa3mMepHOn
BEJIMYMHON U OTIPEENSIEMbI KaK OTHOIIIEHUE IPEIeTbHON MPOYHOCTH K PaKTUYECKUM
OKCIUTyaTallMOHHBIM ~ HANpPsDKEHHUSIM,  OTpaXkaJl ~ CIOCOOHOCTh  KOHCTPYKIIMH
BBIJICP)KMBATH HAIPY3KH, TOYTHU B MSTh pa3 NPEBHIIAIOIINE MOJEINpyeMble. 3HAUCHUE
kodpduirienTa Bbime 4 TOATBEPKIANO HAAEKHOCTh pPa3pabOTaHHOW CHCTEMBI
OCTE€OCUHTE3a U €€ YCTOMUYUBOCTh K MEXAaHUYECKUM BO3JICHCTBUSIM.

B coBokynHocTM  pe3ynbTaThl  OMOMEXaHMYECKOTO  MOJEIMPOBAHUS
MPOJIEMOHCTPUPOBAIIA ONTUMAJBHOE PACIpEEICHUE HANPSKEHUM, MUHUMAJIbHBIC
CMEIICHNS W BBICOKUN 3amac MPOYHOCTH pa3paboTaHHON OJIOKHPYIOMIEH TMIaCTHHBI,
YTO MOATBEPKAAI0 €€ MEXaHUUECKYIO HaJEKHOCTh M MOTEHIMAN ISl KIMHUYECKOIO
MPUMEHEHUS TIPU JICUCHUH IEPUITPOTE3HBIX MEPEIOMOB OeipeHHoM KocTh [136].

3.2 CreHaoBble MCHOBITAHUSA W JKCIHECPHUMEHTAJbHAs  anpodauus
pa3padoTaHHO 0JIOKMPYIOUIEH MJIACTUHBI

KoMmmnekc 11a0opaTopHBIX HUCHBITAHUN TPOBOAWICS B OHOMEXaHUYECKOM
naboparopuu komnanuu ChM sp. z 0.0. (Ilonbia) B cooTBeTCTBHH € 10T0BOpOoM Ne()3 -
04-892 ot 31.10.2024r (ITpunoxenue 3). Llenpto paboT cTanga BCECTOPOHHSS OIIEHKA
COOTBETCTBHS pa3paboTaHHON OyioKHpyloleld miaacTuHel u3 Tturana Grade 4
MEXTYHapPOIHBIM TPEOOBAHUAM K XUPYPTUUECKUM UMILJIAHTATaM.
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Metononorusi uccienoBaHus 0Oa3upoBaach Ha CTPOTOM  COOJIIOJICHHH
permamenToB ASTM International m ISO. OneHka XWMHYECKOTO COCTaBa M
MUKPOCTPYKTYPhl HMCXOJHOTO MaTepuajia OCYIIECTBIsUIaCh Ha COOTBETCTBUE
crangaptam [SO 5832-2 «Implants for surgery — Metallic materials — Part 2: Unalloyed
titaniumy», ISO 643 «Steels — Micrographic determination of the apparent grain size»
u ASTM E112 nns noareepskieHns OMOCOBMECTUMOCTH U Ka4eCTBa MeTaJlIa.

OrnpeienieHue XapakTEPUCTUK PACTSHKEHUST TTPOBOIMIIOCH COTJIACHO PETJIAMEHTY
ISO 6892-1. HcnbiTaHuss TOTOBOTO W3JENUS Ha YETHIPEXTOUCUHBIM H3rHO
BBITIOJTHSITUCH B COOTBETCTBUM cO cTaHgapToM ASTM F382-17 (Annex Al u A2). [ns
peanu3anuy IporpaMmbl UCIIOJIB30BAIOCH BEICOKOTOYHOE 000PYy/I0BaHUE: YCTaHOBKA
MTS Bionix pis quHamuueckux TectoB 1 MTS Insight ny1s cTaTnyeckux UCIBITaHUA.
JlnHamMuuecKkoe TECTUpOBaHKE MTPOBOAUIIOCH IpU Temieparype 23+2°C ¢ yacToToun S5
I'm, momemupyss 1 000 000 nwmknoB Harpy3kd. JlaHHBIH IOAXOJ OOCCIEUMI
HE3aBUCUMYIO0  BEpUPHUKAIMIO  MEXAaHWYECKONM  HAJEKHOCTH, CTPYKTYpPHOU
IIEJIOCTHOCTH M COOTBETCTBHS pa3pabOTaHHOW OJOKUPYIONMIEH MJIACTUHBI MUPOBBIM
HOpMaM O€30MacCHOCTH.

3.3 Pe3yabTaThl TEOPETHYECKOr0 MOJACJMPOBAHUA H IKCIEPHUMEHTAJbHBIX
HCNbITAHUI Pa3padoTaHHON OJIOKUPYIOLIEH IJIACTHHBI
Pe3ynpTaThl KOMIUIEKCHOTO J1a00OpaTOPHOrO MCCIENOBAaHUS MOATBEPANIIA BBICOKYIO
MEXaHUYECKYI0 HAJIe)KHOCTb M COOTBETCTBUE pa3pabOTaHHOU OJOKHUPYIOIICH
IUTACTHHBl MEXIYHAPOJIHBIM TPEeOOBAHUSIM, TPEABABISIEMbIM K XHUPYPTHYECKUM
uMIIanTatam. Ha mepBom 3Tame Obuta mpoBeleHa BepuHKaAIUs XapaKTEPUCTHK
UCXOJTHOTO MaTepuaia — HelerupoBaHHoro tutana wmapku Grade 4. Ananus
XUMHYECKOTO COCTaBa B COOTBETCTBUM cO cTaHmaptoMm ISO 5832-2 moareepau
OMOJIOrMYECKYI0 HHEPTHOCTH MaTeprana. MUKpOCTPYKTYPHBIN aHAIN3 M0 CTaHIapTaM
ISO 643 u ASTM E112 BbIsIBUI BBICOKYI0 OTHOPOAHOCTh TUTaHA 0€3 MOCTOPOHHUX
BKJIFOUCHU .

WcnbiTanus Ha pacTsikeHue 1no periameHTy SO 6892-1 3adukcupoBanu npeen
npouyHoctd (Rm) Ha ypoBHe 685 MIla. J[laHHbII mOKa3aTelb MOJHOCTHIO
COOTBETCTBYET Kak MEXAyHapoJaHbIM HopMmaM (He meHee 550 MIla), Tak u Goiee
CTPOTrYM BHYTPEHHUM TpeOoBaHUSIM KoMmaHuu-mpoussoautesnss ChM (600-700 MIla),
KaK ToKa3aHo B Tabuuiie 9.

Tabnuna 9- Pe3ynbrarsl HCIIBITAHUI HA PACTSIKEHUE

[Tapametp | TpeGoBanus BuyTpennue N3mepennoe | CooTBeTCcTBUE
ISO 5832-2 | tpeboBanus ChM 3HAYCHHUE
[Ipenen
IIPOYHOCTH > 550 600-700 685 [IpunsaTo
Rm, MIla

JlnHamuuyeckoe TeCTUpoBaHUE MpoBoAMIOCh 0 meroauke ASTM F382-17 na
yctanoBke MTS Bionix npu temneparype 23+2°C u uactore 5 ['m. B xoxe
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YETBIPEXTOYCHHOT'O M3rnba KOHCTPYKIIUS BBIJEpsKajia MOJHBINA UK HArpyKeHHs B 1
000 000 nukioB (pucyHok 10).
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Pucynok 10 — JlunaMuueckoe TeCTUPOBaHUE

MakcumManibHOE peructpupyemoe ycuiue cocraswio 1680 H, a usrubaromimit
MoMeHT goctur 32 Hwm. [Ilocrne 3aBepuieHusi TecTa M3JEIUE COXPAHUIO
MEPBOHAYAJIbHYI0 T€OMETPHIO; MPU3HAKOB Pa3pylIEHUsl, TPEIIMH WU OCTATOYHBIX
nedopmariiiii He 0OHapy)eHo (pUCYHOK 11).

PI/ICYHOK 11— BI/IJI IIACTHUHBI MMOCJIC IIPOBCACHHOI'O TMHAMUNYCCKOT'O UCIIBITAHUA

PesynbraThl cratmyeckux uUcnbiTaHuii  CTaTMYeckoe TECTUPOBAaHUE Ha
obopynoBanuu MTS Insight mo3BoIMIIO OIEHUTH TOBEACHUE IJIACTUHBI MPU TTUKOBBIX
Harpy3Kax, IMUTUPYIOLIUX SKCTPEMAJIbHOE BO3/ICHCTBUE Ha KOHEUHOCTb. VcnibiTanus
IPOBOJAMIIUCH CO CKOPOCTHIO CMEIICHHUS 5 MM/MHUH IIPU PACCTOSIHUM MEXKIY OIOpaMu
38 MM. XOJ1 HCIIBITAHMS TIPEACTABIEH HA PUCYHKE 12.
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Pucynok 12 — Cratndeckoe TeCTUpOBaHHE

['padwik 3aBUCUMOCTH «HArpy3Ka-CMEIICHHUE» JIEMOHCTPHUPOBATI OTUYCTIUBBIM
JMHEWHBIN y9aCTOK, COXPAHSIOMIMIACS 10 TOCTIKEHUS MPEAeTbHON HATrpy3KH, IMOCIIe
yero 3aMKCUPOBaH MEePexo/i OT YIPYTrou K rmiiacTuyeckoi nedopmaiuu (pucyHok 13).

6000
5000 el
4000 > 4

4
3000 /

Load [N]

2000 /

1000 /

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Displacement [mm]

Pucynok 13 — IIpeaen npoyHOCTH MIACTUHBI
Xapaktep — ¢QuHampHOM — gedopmammm  ObUT  TaKKe — MOATBEPKACH

bOTOIOKyMEHTAIIMEH HWCIBITAHHOTO 00pa3lia, BBIMOJHEHHOW TOCTE 3aBepIICHUS
TeCTUPOBaHUS (PUCYHOK 14).
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PHCYHOK 14 — BI/II[ IIACTHUHBI ITOCJIC IIPOBCACHHOI'O CTATHYCCKOI'O UCIIBITAHUA

[TpoBenénHble MEXaHUUECKHUE UCIIBITAHUS pa3pabOTaHHOW IJIACTHHBI MOKa3aiH
e€ COOTBETCTBUE TPEOOBAHUSIM MPOYHOCTH U HAAEKHOCTU, NPEIbSIBISIEMBIM K
UMIUTaHTaTaM i1 OCTEOCHHTE3a. B X0/1e cTaTHuecKux U TUHAMHYECKHUX HAarPy309HbIX
TECTOB YCTaHOBJEHO, YTO KOHCTPYKLHUs oOJagaeT JOCTaTOYHOM KECTKOCTHIO,
YCTOHYMBOCTBIO K JedopManusiM U CIOCOOHOCTHIO BBIICPKUBATH ITUKIHYECKHE
Harpy3ku 0Oe3 TpuU3HAKOB paspymieHus. llomydeHHBIE pe3ynbTaThl MOATBEPIKIAIOT
OMOMEXaHUYECKYIO 000CHOBaHHOCTb PeI0KEHHOU KOHCTPYKIUU u
CBUJICTEIBCTBYIOT O €€ MPUTOAHOCTH JJIsl KIMHHYECKOTO MPUMEHEHUS TIPU JICUCHUHU
TIEPUTIPOTE3HBIX MEPETOMOB.

3.4 IlpenonepanuoHHOe NJAHMPOBAHHE MEPEJOMOB KOCTell KOHEYHOCTel U
UX MOCJIeICTBUII ¢ MPMMEHEHNeM AJAMTHUBHBIX TE€XHOJIOIMH U KOMIBITEPHOI0
MO/1eJTMPOBAHUS

[InaHupoBaHKE OIEpALNH, SBISIOMICECS BAXKHBIM 3TAllOM B TPaBMATOJOTHH U
opToneauu, BKIO4YaeT B cebs 3D-monennpoBaHME U BO3MOXHOCTh CO3JIaHUS
TPEXMEPHBIX MOJIENEN ISl JETAaIbHOTO BU3YaJbHOIO MPEICTABICHUSI aHATOMUYECKUX
ocobeHHocTei nepenoma. [InanupoBanue, noanepxuBaemoe 3D-MonenupoBaHUEM U
3D-neuvartpio, 0osiee TOYHO OMpPENENsIeT CTPATETHI0 XUPYPTrUIECKOT0 BMEIIATENbCTBA,
YTO OCOOCHHO IIEHHO B CJIy4asX CJIOKHBIX MIEPETOMOB.

OCHOBHOH 1€NBI0 Pa3pabOTKH MPOTPaMMHOIO KOMIUIEKCA SIBISUIOCH CO3JaHHUE
€IMHOr0 TEXHOJOTMYECKOTO MHMKIa: OT aHanu3za nepBuuHbIXx KT-maHHbIX 10
M3TOTOBJIEHHUST BBICOKOTOYHOI'O (PU3MYECKOrO0 MakKeTa MOBPEXKIECHHOIO KOCTHOIO
CErMEHTa C MPUMEHEHHEM aJJUTUBHBIX TE€XHOJOTrWid. B oTinmume oT cTaHmapTHBIX
METOJI0B BOKCEIbHOMN BU3yaln3allii, KOTOPbIE TEHEPUPYIOT CTATUYHOE U300pakeHHe,
pa3pabOTaHHbBIN WHCTPYMEHTapui MO3BOJIHII MOJIYYUTh MOJIHOLIEHHYO
MOBEPXHOCTHYIO (MOJUTOHAIBHYIO) MOJENb. Takas MOJENb COXpPaHSEeT aHaTOMO-
MOP(OTOTUYECKHUE XapaKTEPUCTUKU KOCTH B HEU3MEHHOM BHJIE, UTO B CBOIO OUYEPE/Ib
SBIISIIOCH HAOOPOM JaHHBIX, MPUTOMHBIX IS BBICOKOTOYHOTO MPOECKTHUPOBAHUS
UMIUTIaHTATOB. /J[JI1 TMpoOBENEeHUS HKCHEPUMEHTAJbHOIO 3Tamna MCCIEAOBAaHUA H
oTpaboTKu anroputMoB 3D-momenupoBanus ObLT TPOBEACH COOp JaHHBIX U
chOpMHUPOBAH PENPE3CHTATUBHBINA AaTaceT, BKirodaronuii 707 KT-CHUMKOB KOCTEH.
JUist neTanbHOro aHaiau3a M IMOCIEIYIOLIEro MOJEIMPOBAHMS W3 OOILEro MaccuBa
ObLIM 1IEJICHANPABIEHHO OTOOpPAaHbl PENpPE3CHTATUBHBIE HCCIIEIOBaHUA O€IpEHHOU
KOCTH, COJEp>Kallde B TOM YHUCJE CIOXXHbIE MEPEIOMbl, YTO HMEIO KPUTHYECKOE
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3HAUYEHUE NJIs TUIAHUPOBAHUSI XUPYPTrUUYECKUX BMEIIATENIBCTB MPU TPABMATUUECKUX
MOBpEXIAEHUAX (PUCYHOK 15).

Pucynok 15 — ITpumep 3D-Busyanuzanuu KOCTH

[IporpammHBIil KOMIUIEKC 0OecieunBall CHCTEMATU3UPOBAHHYIO 3arpy3Ky CEpHid
n300paxkeHnid B MexayHapogHoMm ctanaapre DICOM. Ilpu wummopre anroputm
aBTOMAaTUYECKH TPOM3BOJUI JACMIM(PPOBKY METaJlaHHBIX, CUMUTHIBAs MapaMeTphI
BOKCENSl, TOJNIIMHY cpe3a W TMPOCTPAHCTBEHHYIO OpHUEHTaIuio, olecreunBast
METPUYECKYI0  TOYHOCTb  MoenupoBaHus. C  NOMOIIBIO  pEATIM30BAHHOIO
cnermanu3upoBanHoro moayns (DICOM  viewer) BBIONHSANACH CHUHXPOHHAsS
BHU3yaJIM3allisi CHUIMKOB B PEKUME MYJIbTUILIaHApHOWU pekoHCTpykuuu (MPR) B Tpex
OPTOTOHAIBHBIX TUIOCKOCTSIX: AaKCHAJIbHOW, (POHTAIBLHOM W CaruTTadbHOM Kak
MOKa3aHO Ha pUCYHKE 16.

DICOM RTSS

STL

DICO

Pucynok 16 — MaTepdeiic axcnopra cerMmeHTUpOBAHHON MOJIEININ B TPEX
OpPTOTOHAJIBHBIX INIOCKOCTAX
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Wnrepdeiic ObLI OCHAIIEH MHCTPYMEHTAMU MPEUU3UOHHOTO
MOP(OMETPUYECKOTO aHaIM3a, BKIIOYAs pacyeT AWCTAHIIMA B MIJUIUMETpax Ha
OCHOBE BOKCETBHBIX JAHHBIX W AaBTOMATHYECKOE BBIUHMCICHUE YIJIOB MEXKIY
AHATOMUYECKUMU OCSIMU (PUCYHOK 17).

Penpep mogenn

Pucynox 17 — Beimonnenne MoppoMEeTpUIECKOTO aHATN3a: U3MEPECHHE
aHaromuyeckux yrioB Ha KT-cpesax

KiroueBbIM acekToOM MOATOTOBKH JAHHBIX SIBJISUIACH KaJTHMOpPOBKA MapameTpoOB
no mkane XayHcuiaa. Hactpolika okHa MIOTHOCTH MO3BOJUIO MUHHUMU3HPOBATH
aptedakThl U JOCTUYbL MAKCHUMaJIbHON KOHTPACTHOCTH MEXKIY MHHEPAIM30BAHHOU
KOCTBIO M MSTKUMHU TKaHsMH. [[nd craHmapTtuzamuuM Tmpolecca B CHCTEMY
MHTETPUPOBAH  CIPABOYHUK  MPEAYCTAHOBJIEHHBIX  JUAMA30HOB  IUIOTHOCTEW,
nuddepeHIupoBaHHBIX IO TUIIAM TKaHEW W BO3PACTy MaIlMeHTOB (PUCYHOK 18).

Koudmrypaums

Kopracanuias socts (flomn)
Kocrs

Pucynox 18 — Beibop npeaycTaHOBIEHHBIX TUANA30HOB MJIOTHOCTEH KOCTHOM TKaHU
Y BO3PACTHBIX IPYyNIT
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Y B3poCHBIX TAIMEHTOB OBLIM ompeaciieHbl auama3oHbl: 148-661 HU mus
ryOyaToil koctu u 662-1988 HU must koptukaneHoro ciosi. IIpouecc BbiaeneHus
LEJIEBBIX OOBEKTOB OCYIIECTBIEH Ha OCHOBE HEPAPXUYECKOM METOHOJOTHH
cermeHTanuu. B pamkax aBromatudeckoro stamna (3D Threshold Labelmap) anroputm
dbopmupoBan 00bEMHYIO OWHApPHYIO MacKy cpa3y BO BCEM MacCUBE JaHHBIX,
aHaJIM3Upysl WHTEHCUBHOCTH BOKcesie. IHTepakTMBHAs HACTpPOMKa IIOPOIrOB
OCYILECTBIISUICS C TIOMOIIBIO MOJI3YHKOBBIX PEryIaTOpPOB (pUCYHOK 19).

Kochmrypaupa

Buipary

26

Omveria Npwwernro

Pucynox 19 — Perynuposka noporosbix 3HaueHuii B 3D Threshold Labelmap

[TonyaBromatnyeckas cermentanus (Labelmap Assist) OGasupoBasiach Ha
UCIIOJIb30BaHUU Prompt-OopueHTHPOBAHHBIX Mozenel (o Tuny SAM), mO3BOJIABIINX
pacmpocTpaHsATh MacKy Ha COCEJHHE Cpe3bl Ha OCHOBE KOHTEKCTHBIX IMPU3HAKOB.
Mopdonornueckas wunHTepriomsiiust  (Interpolate  Labelmap) pemana 3amagy
MPOCTPAHCTBEHHON WHTEPTOSAIUA MEXKIy CETMEHTHPOBAHHBIMU Cpe3aMu, 4YTO

o0ecIeynBaso MIaBHOCTh MEPEXO0I0B U YCTPAHSIIO 3P(DEKT CTYNEeHUYAaTOCTH (PUCYHOK
20).
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Shape Circle  Sphere

Threshold Oynamic Range

o—o 600

Pucynok 20 — Mopdosiorudeckast HHTEPIOJISITUS

JUis  py4HOM KOPPEKIUMU HCIOIb30BATUCH MPEUU3UOHHBIE HHCTPYMEHTHI
«Kuctb» (pucyHok 21) m «Jlactuk» (pucyHOK 22) C PEryJIupyeMbIM pPaguycoM,
KOTOpBIE TO3BOJISIM TPOBOAUTH (PUHAIBHYIO TOpaOOTKYy TpaHUI] U yAaJieHue
apTe(akKToB B CIOXKHBIX 30HAaX KaK 001acTh mepeaoma.

I ®
Q:@C‘.:

Radius (mm) =@ n

04.01.2024

Shape Circle  Sphere

Penpep mogenu

Pucynok 21 — Oran npenn3noHHON PyYHON KOPPEKTUPOBKU IPAHULL
CErMEHTHUPOBAHHOMN 00JaCTH UHCTPYMEHTOM «KucThb»
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Circle  Sphere

Penpep mopenn

Pucynok 22 - JlokanbHOe ynaneHue quppoBbIX apTePakToB CErMEHTALUY C
IIOMOIIBIO HHCTpYMEHTA «JIacThuK»

[Tocne popmupoBaHus MaCKu JaHHbIE EPEBOIMINCH B 3D-pesxkum (pucyHok 23)
JUISI KOMIUIEKCHOM OLIEHKU I'€OMETPHUH ITOBPEKACHUIM.

04.01.2024

Penpnep mogenu

Pucynok 23 — 3D-Busyanusanus

[Tpomecc Ga3upoBajcs Ha METOJE «MapHIUpyrnmx KyooB» (marching cubes
algorithm), ¢ moMolIbIO KOTOPOro cO3/1aBajlach TOYHAs MOJMIOHAJIbHAS CETKa
noBepxHocTH. VMcnonb3oBanue mHCTpyMeHTa «Shifty obecneunBano Mpernu3nOHHYIO
KOPPEKIMIO TTOJOXKEHUS CErMEHTUPOBAHHOM MACKM OTHOCHTEIBbHO HCXOAHbIX KT-
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JAHHBIX, YTO CIOCOOCTBOBAJIO YJAJICHHUIO JHUIIHUX apTedakTOB Kak IMOKa3aHO Ha
pucyHke 24.

04.01.2024

Penpep mopenn

Pucynoxk 24 — KoppekTnpoBKa IPOCTPAHCTBEHHOTO MOJIOKEHNS MACKU
otHocuTenbHO KT-nannbix nHcTpymMmeHToM Shift

JUis  TOBBIMIEHHWS  HAMISAHOCTH  CTPYKTYpPhl  KOCTH  ObUT  NPHUMEHEH
MHOTO()AaKTOPHBIN alropuT™ criaxuBaHusa. CucTemMa Mo3BoJuiIa OLUEHUTh MOJIENb 10
OpPUMEHEHUsI MHCTPyYMEHTa (pUCYHOK 25) M pe3ylbTarT IMOcCjie ONTUMHU3ALMU
MOBEPXHOCTH (PUCYHOK 26).
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Pucynok 25 — Busyanuzanus mukpopenbeda noBepxuoctu 3D-monenu 1o sramna
CIUIQXKUBAHUSA

PucyHok 26 — OnTuMH3MpOBaHHAS TPEXMEPHAS MOJEIIb KOCTH MOCJE MPUMEHEHHUS
NIrOpUTMa MHOTO(AKTOPHOTO CTIIAKUBAHUS

3aKIIIOUHUTENBHBIM 3TANIOM OCYIIECTBIISIACH MOJArOTOBKAa MoJenu K 3D-neyaTu.
Mopyib 3KcriopTa KOHBEPTUPOBaJa ONTUMU3UPOBAHHYIO MOJIENIb B MEXKIyHAPOAHBIH
dbopmar STL uyepe3 cnenuaiu3upoBaHHOE MEHIO YINPABICHUS KakK IMOKa3aHO Ha
pucynke 27.

Pucynox 27 — IIporpamMmmubiii nHTEpdEHC IKCIIOPTA MOATOTOBICHHOW MOJICIH B
yHHBepcanbHbIi popmat STL

3aKITI0YUTENbHBIM ATAIIOM Pa3pabOTKU U MPAKTHUECKON arpoOaluy OMMCaHHOTO
TEXHOJIOTUYECKOr0 IUKJIA SIBUJIOCh MOJNydYeHHE (U3MYECKUX MPOTOTHUIIOB KOCTHBIX
CTPYKTYp METOJOM aJJIMTUBHOIO MPOM3BOACTBa. Peanuzanust GyHKIIMM dKCopTa B
dopmar STL c sxecTkum KoHTposieM MaciTada 1:1 ¥ mpocTpaHCTBEHHOW OpUEHTALIUU
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dbparMeHTOB MO3BOJIMIA TPAaHCHOPMHUPOBATH ITU(GPOBBIC TUATHOCTUYECKUE JaHHBIC B
TaKTWJIbHBIN OOBEKT ISl YIITyOJICHHOTO aHanu3a (PUCYHOK 28).

A

1 — TazobenpeHHBIN CycTaB; 2 — Ta30Bas KOCTh; 3 — OeapeHHas KOCTh;, 4 —
BEPTIIYKHBIF KOMIIOHEHT SHJOMPOTE3a; 5 — OSAPESHHBIN KOMITIOHEHT DHIONPOTE3a.

Pucynoxk 28 — Mojenb Ta300€IpeHHOro CycTaBa ¢ KOMIOHEHTaMH 3HI0NPOTE3a
(pa3au4HbIC MPOCKIUH)

JlaHHBIN IPOTOTHII MO3BOJISIET XUPYPry B YCIOBUSX «eX Vivo» BEpUPULUPOBATH
XapaKkTep MOBPEXKICHUSA, IIPOBECTH INPEIBAPUTEIBHYI0 IPUMEPKY HMIUIAHTATOB U
ONPEJEIUTh ONTUMAJIBHBIE BEKTOPBI BBEJCHUS BUHTOB, YTO KPUTHUYECKH BAXHO IS
MUHHMH3a1UU PUCKA HHTPAOIIEPALMOHHBIX OCIOKHEHHM.

Takum oOpa3oM, B NPEACTaBICHHOM pa3jielie OMMCAH TEXHOJIOTMYECKUM LUK
pa3paboOTKM U JOKJIMHUYECKOTO OOOCHOBaHUS pPa3pabOTaHHON OJOKUpYIOLIEH
wiactuebl Ay octeocuHre3a [IIIBK. CnopoekrnpoBanHas Ha ocHoBe JaHHBIX KT
g poBas MOEIb UMIUIAHTATA BKIIFOUYAET aHATOMUYECKH a1allTUPOBAHHBIN MPOPHIIb
U MyJbTHaKCHaNbHbIE 0TBepCTHs. [IpoBeaeHHOe OMOMEXaHUYECKOe MOJCIUPOBAHHE
MOKAa3aJl0, YTO MpHU (PU3MOJIIOrMUECKON Harpy3Ke 3KCIUTyaTallMOHHBIE HANpPsHKEHUS B
KOHCTPYKIIMU He npesplmaroT 56,48 Mlla, cmemenns cocrtasimsaror 10 0,35 MM, a
MUHUMAJbHBIN KO3 dUIMEeHT 3amaca npoyHocTH aocturaer 4,88, mpu 3ToM
MOCJIEYIOUIME CTEHAOBbIE NCIIBITAaHUS 00pa3lia U3 HejaernpoBanHoro tutada Grade 4
MOATBEPAWIIN CcOOTBeTCTBUE m3aenusa pernameHtaM [ISO u ASTM. Kpome Toro,
pa3zpaboTaH M anpoOMpOBaH MNPOTPaAaMMHBIA KOMIUIEKC I MPEAONEPALUOHHOTO
MJIaHUpoOBaHusl, obecrneunBarmuii cerMeHTanuoo KT-u3o00pakeHudt u  3KCIOPT
naHHbIX Uit 3D-meyaT (QU3MYECKMX NPOTOTUIIOB IMOPAKEHHOTO CErMEHTa B
macmTabe 1:1. CoOBOKYIMHOCTh TMOJYYEHHBIX pPE3yJbTaTOB MAaTEMaTUYECKOTO
MOJICIUPOBAaHUS W  (U3MUECKUX HCHBITAHUNH MOATBEPXKAAET MEXaHUUYECKYIO
HAJICKHOCTh pa3paboTaHHOW ONOKMpyOIIeHd MIacTUHBl U (opMupyeT Oaszy Ais
nepexo/ia K ATaIy OLEHKH KIMHUYeCKOH 3(h(HEeKTUBHOCTH U3CIH.
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4 PE3YJIBTATBI UCCJIENJOBAHUA

4.1 XapakTepuCTHMKAa MeETOAOB XMPYPrH4eCKOro JieYeHHsl NAIHEHTOB C
NEePUIIPOTE3HBbIMH NepeIoMaMu 0eJpeHHOH KOCTH

B HacrodmeM wHccneoBaHUM XUPYPrUYECKOE JICUEHHE IMEePUIPOTE3HBIX
NepesIoMOB MTPOKCUMAIBHOTO OTaena OepeHHoi kocTH (Tuna B2 no kinaccudukanuu
Vancouver) 6s110 BbinogHeHO Y 30 manuenToB. 1jisi 00bEKTUBHOTO CPAaBHUTEIBHOTO
aHaiM3a KIMHUYECKOW 3(P(PEKTUBHOCTH NPUMEHSIEMBIX METOJIOB MAIMEHTHl ObLIN
pazJiesieHbl Ha IBE€ paBHbIE HE3aBUCUMbIE TPYIIbI — OCHOBHYIO (n=15) 1 KOHTPOIBbHYIO
(n=15).

Xupypruyeckoe BMEIIATEIbCTBO B 00€MX TIpYyNNax BBIMOIHSIIOCH C
coOmoneHreM o0mMx 0a30BbIX NPHUHILMIIOB: HCHOJB30BAICA  CTaHAAPTHBIN
JaTepajdbHbIl  JOCTYI, IPOBOAMJIACh PEBU3MS 30HBI IIEpEioMa C OLIEHKOM
CTaOMJIBHOCTH SHAOMPOTE3a, @ TAK)KE BBIMOJIHATIACH OepekHasi PEero3nlnsl KOCTHBIX
(parMeHTOB M0/ HHTPAONIEPALUOHHBIM PEHTICHOJIOTHYECKHUM KOHTPOJIEM.

KitoueBbIM OTIIMUKMEM MEXIy TpyHnnamu SBISJICS BbIOOp (uKcaTopa Uis
OKOHYATEJIBbHOT0 OCTEOCHHTE3a. B OCHOBHOII IpyIiie MpUMEHsIICA coco0 Gukcanuu
C UCII0JIb30BAaHUEM pa3padOTaHHON OJOKUPYIOIEH IITACTUHBI. B KOHTPOJIBHOM rpyTie
OCTEOCHHTE3 BBIMOIHSUIICS IO CTAHIAPTHOM, TPAAUIIMOHHO IPUMEHEMON METOAMKE C
MCIIOJIb30BaHUEM KOHTpAJIATEPaJIbHOM NepeBEPHYTOM MacTuHbl LISS.

4.1.1 Cnoco6 ocTeocHHTE3a IMEPUIIPOTE3HBIX MEPEIOMOB OEIPEHHON KOCTH,
pa3paboTaHHOW OJIOKHPYIOIIEH TUTACTUHON

Y Bcex TMalMEeHTOB OCHOBHOW  TPYIIbl  BBINOJHSAJICS  OCTEOCHUHTE3
NEPUMNPOTE3HOTO  TMepejioMa MPOKCUMAIbHOTO OTAela OelIpeHHOM KOCTH ¢
WCIIOJIb30BAaHUEM pa3pabOTaHHOW OJOKUPYIOMICH IIACTHHBI C OWMKOPTHKAIHHOM
dbuKcamnyeil BUHTOB U BO3MOXKHOCTHIO TIPOBENICHUS CEPKIBDKEH depe3 MOIepeyHbIe
OTBEPCTHSL.

OnepaTuBHOE BMEMIATEIBCTBO BBIMOJHSIN MOJ COMHAIBHON WM COYETAHHOU
aHecTe3uel B MOJIOKEHUHU MAIlUEHTa HAa CIUHE JU0O0 Ha MPOTHUBOIOJIOKHOM OOKY, B
3aBUCUMOCTH OT COITYTCTBYIOIICH MATOJOTMH U aHATOMUYECKUX OCOOCHHOCTEH Kak
MOKa3aHOo Ha pUCYHKE 29.
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Pucynok 29 — IlonoxxeHue nanyeHTa Ha ONepaliOHHOM CTOJIE

OmnepanuonHoe mnone oOpalaTelBaid CTaHAAPTHBIM 00pa3oM pacTBOpamu
AHTHUCENITUKOB, KOHEYHOCTh YKpbIBAIM CTEPWIbHbIM OenbeM. Pa3pe3 Kkoxu, Kak
IpaBUJIO, TMPOBOJWIM IO XOAY paHee HMeIlerocs pyOna 1o JaTepaibHOU
NOBEPXHOCTH OeApa C €ro NpoJUIEeHUEM B NPOKCUMAIbHOM WIH JUCTAIBHOM
HaMpaBJIeHUH MIPH HEOOXOIUMOCTH a/IEKBATHOTO IOCTYIIA K 30HE TIEPeioMa M y4acTKy
CTOSTHHS HOKKH DHIONPOTE3A.

[Tocne mocaoiHOro pacceyeHus MATKUX TKaHEe U BblAeNIeHNUs OeIpEeHHOU KOCTH
B ONEPAIIMOHHON paHe, BBINOJHAIN PEBU3HIO 30HBI MIEPEIOMA, OLIEHKY CTa0MIBbHOCTU
OepEeHHOr0 KOMIIOHEHTA JHAONPOTE3a M COCTOSIHUE KOCTHOM TKaHM B 00JlacTu
nepenoma. [IpoBoaunu OepexkHyr0 MOOMIM3ALMIO OTIIOMKOB, YJaJ€HUE CTYCTKOB U
(GbuOPO3HBIX TKaHEH, MPU HEOOXOIUMOCTH — OTPAaHUYEHHBIN AeOpuaMeHT. Peno3uiuto
nepenoMa OCYUIECTBIUIA NOJ BU3YaJbHBIM M PEHTTEHOJOTHMYECKUM KOHTPOJEM C
UCIIOJIb30BaHUEM PETMOHUPYIOLIUX 3aKMMOB M BPEMEHHON (PUKCAIMM CHUIAMH WIN
3a)KMMaMU JI0 YCTaHOBKHM IUTACTUHBL. Pa3paOoTaHHYyIO0 MEpPUNPOTE3HYIO IUIACTUHY
YCTaHABIMBAJIM MO JIaTepajbHOW MOBEPXHOCTH OEIPEHHOM KOCTH TakKUM 0Opa3oM,
YTOOBI OHA TEepeKphIBaJia 30HY MeperoMa B JIOCTATOYHOM 00bEMe M obecrieunBaia
¢dukcanuoo HaJg HOXKKON 3HAOMpoTe3a. JlUCcTaabHy0 4acTh MJIACTHHBI (PUKCHPOBAIIN
OJOKUPYEMBIMU WM KOPTUKAIBHBIMU BHHTAMU C OOecredyeHHeM OWKOPTHKAIbHOMN
(duKcalu noJ1 HOXKKON SHAONPOTE3a, IPOKCUMAIBHYIO YacTh — 3a CYET KOMOMHALUU
BUHTOB, MPOBEJEHHBIX OMKOPTUKAIBHO B 00XOJ SHAONPOTE3a U IEMEHTHON MAHTHH,
Y IIPOBOJIOYHBIX CEPKIBHKEHN, MPOBOJUMBIX YEPE3 NONEPEUHBIE OTBEPCTHSI MIACTUHBI
Kak MoKa3aHo Ha pucyHke 30.
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Pucynox 30 — Peno3unus nepenoma, BpeMeHHast (pUKcaius miacTUHbI

Pacrnionoxenne BUHTOB IJIAHUPOBAIIU ¢ YUETOM TOJIOKEHUS HOKKH HIOMPOTE3a,
n30erast e€ KOHTaKTa ¥ OCIa0JICHUsI [IEMEHTHOW MaHTUU (TIPYU IIEMEHTHOMN (DUKCAITNH).
[Tpu HEOOXOIMMOCTH MCTIOIB30BAIA HECKOJIBKO YPOBHEH CEPKILSHKHON (PUKCAIUU JIst
YIIYUIICHHs CTa0UILHOCTH MPOKCUMAIILHOTO CErMEHTa KakK IMoKa3aHo Ha pucyHke 31.

Pucynok 31 — YcranoBneHHasi nepunpoTe3Hasi IjiacTuHa
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KoppeKkTHOCTb ITOJIOKEHHMS IIJIACTUHBI U PETO3ULIUNA OTIIOMKOB KOHTPOJIMPOBAIIN
C TOMOMUIBIO 3JIEKTPOHHO-ONTHUYECKOTO IpeodpaszoBarens (C-ayru) B IByX MPOESKIUAX.
[locie oxoHuaTenbHOM (UKCALMKU OCYIIECTBIISIIM KOHTPOJIb TE€MOCTa3a, HpHU
HEOOXOJMMOCTH YCTaHABIMBAIM aKTUBHBIN JApeHaX. PaHa ymumBamach MOCIOWHO ¢
BOCCTAaHOBJICHHEM (haclMii U MITKMX TKaHEW, Ha KOXY HAKJIaJbIBAJIIM Y3JIOBbIE HIIU
BHYTPHUKOKHBIC IIIBBI.

4.1.2 Crioco® ocTeocuHTE3a MEPUIIPOTE3HBIX IMEPEIOMOB OCIPEHHONW KOCTH C
MCIIOJIb30BAHUEM KOHTpAJIATEPAIbHOM MEepeBEPHYTOM MIacTUHbI LISS

B rpymnme cpaBHEHHs y BCEX MAlMEHTOB BBINOJHSIICS OCTEOCHUHTE3
MIEPUITPOTEZHOTO TIEPEIOMA C UCIIOIb30BAHUEM KOHTPAIATEPATbHONW MEPEBEPHYTOM
wiactunbl LISS, mpumensieMoil B kauecTBe CTaHIApPTHOTO METOAa (PUKCALIUH.

Tun aHecTe3noI0rUYECKOro MOCOOUS, MOJOKEHUE MAIIMEHTA Ha ONEPAIMOHHOM
CTOJIe, MPUHIIUAIIB 00PaOOTKU OTIEPAIIMOHHOTO OISl ¥ BEIOOPA KOKHOTO pa3pe3a ObuIH
aHAJIOTUYHBI TAKOBBIM B OCHOBHOM rpyrtre. JlocTyn, Kak MpaBuio, OCYIIECTBISIIN 110
JaTepaJbHOM  TMOBEPXHOCTHM  Oelpa C  HMCHOJb30BAHMEM  CYIIECTBYIOIIETO
MOCJIEONEPALIMOHHOI0 PyOLla WiIM €ro NpoJIECHHEM KakK MOKa3aHO Ha pUCyHKe 32.

Pucynox 32 — Xupypruueckuii 10CTyM 10 JaTepaibHON MOBEpXHOCTH Oepa

[Tocne paccedeHuss MATKUX TKaHEH MPOBOMMUIN PEBU3UIO 30HBI TIEpesioMa,
OILICHUBAJIM COCTOSIHME HOKKH SHAOINPOTE3a U XapaKTep MOBPEKACHUSI KOCTHOM TKaHH.
Boeinonusyin - peno3uiyio mepeaoMa M BPEMEHHYIO (PUKCALMIO OTJIOMKOB TOJ
PEHTI€HOJIOTUYECKUM KOHTPOJIEM.

Konrtpnarepanpnyto miactuHy LISS  ycraHaBimuBanum 1o  jaTepalibHOM
MOBEPXHOCTH OCAPEHHON KOCTH, OPUEHTUPYA €€ TaKuM 00pa3oM, 4TOObI 00eCTIeunTh
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ONTHUMAJIbHOE MOJIOKEHHE OJOKUPYEMBIX BUHTOB JUCTAJIbHEE HOXKKHU YHA0IPOTE3A, B
IPOKCUMAaJIbHOW YaCTH BUHTHI YCTaHABINBAJINCh MOHOKOPTUKAJIBHO, TI0 BO3MOKHOCTH
OuKOpTHKANbHO. DUKCAIMIO OCYIIECTBISIIM C HCIHOJIB30BAHUEM OJIOKUPYEMBIX
BUHTOB, CTPOTO YYMTHIBAsI MOJIOKEHUE CTEPXKHS IHIOMPOTE3a, YTOOBI M30EKaTh €ro
MOBPEXKICHUS WU IepPopalry UEMEHTHON MaHTUU (pUCYHOK 33).

Pucynoxk 33 — YcraHoBka KOHTpJIaTepaibHOM miacTuHbl LISS

B psge cnydaeB NpUMEHSIM JOTOJIHHUTENbHBIE CEPKISKA WIM BpPEMEHHbBIE
dbukcatopsl s YAY4YIICHUS PENO3UIMM M cTabmim3anuu OoTIoMkoB. [locne
3aBEPILICHUS YCTAHOBKU TUIACTHHBI BBITIOJNHSIN CTaHAAPTHBINA PEHTIC€HOJIOTHYECKHI
KOHTPOJIb B IBYX MPOEKIIHSIX, OI[CHUBAJIN OCh KOHEYHOCTH U KauecTBO (ukcaruu. [1o
3aBEpPUICHUA  OCTEOCHMHTE3a  BBIMOJHSUIM  IEMOCTa3, YCTaHABIMBaIW  IpPHU
HEO0OXOIMMOCTH JIPEHAX, paHy YIIMBAIH TOCIOWHO C BOCCTAHOBIICHUEM MSTKOTKAHBIX

CTPYKTYD.

4.2 CpaBHUTE/IbHBIN AHAJINU3 HHTPAONEPALMOHHBIX IMOKA3aTeJIell U TeYeHUs
PAHHEro MoCJae0NnepanMoOHHOr0 Nepruoaa

{151 00BEKTUBHOT'O CpaBHEHUSI OE30MTAaCHOCTH U XUPYPrudeckoi 3¢ HeKTUBHOCTH
JBYX TMOAXOJOB K (UKCAIMM MEPUIIPOTE3HBIX MEPEIOMOB — C HCIOJIb30BAHUEM
pa3pabOTaHHOM TUTACTHHBI (OCHOBHASI TPYIINA) M KOHTpajgaTepaibHOM macTunbl LISS
(rpymma KOHTpPOJsi) — MPOBOJAMIIACH OIEHKA KIIOYEBBIX HWHTPAOIEPAIMOHHBIX U
KJIMHUYECKUX NapaMeTPOB PaHHETro MoclieonepaluoHHoro neproja. K onennBaemMbim
MOKa3aTesM OTHOCHWJINCh MPOJIOKUTEIBLHOCTh ornepanuu, o0BpeM
MHTPAONEPAIMOHHON KPOBOMOTEPU, BO3MOXKHBIE MHTPAONECPALMOHHBIE OCIOKHEHUS
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KaKk mnepdopanus KOPTHKAJILHOTO CJIOS, BO3HHMKHOBEHHE TPEIIMH B 30HE
BMEIIIATEIIHLCTBA, HAPYIICHUS IMEPBUYHON (PUKCAIMA BUHTOB, a TAK)XE IUTCIHHOCTH
npeOpiBanus B oTaenennn peanuManuu (OAPUT) wu oOmas aauTenbHOCTH
TOCIUTAIIN3AIIH.

JIMUTEeNbHOCTh ONEPATUBHOIO BMEIIATENILCTBA B OCHOBHOM TpYIIE COCTaBUIIA
75,0[62,5; 100,0] MuUHYT, 4TO OKa3a710Ch JIOCTOBEPHO HUKE AHAIIOTUYHOTO MOKAa3aTeNs
B rpynmne kouTpoiist — 105,0 [82,5; 140,0] munyt (U = 62,5; p = 0,039), (Tabauna 10).

Ta6JII/IHa 10- I{J’II/ITGHBHOCTB OIICPATUBHOI'O BMCIIATCIILCTBA

I'pynna Mun, mennana U-kpurepuii p-value
[Q1;Q3]
2,5;1
OcHoBHas rpymnna 75 [62,5; 100] 62.5 0,039
['pynma koHTpOIA 105 [82,5; 140]

Takum 00pazom, NpUMEHEHHE MPEII0KEHHOI0 Croco0a MO3BOJIUIIO COKPATHUTh
MeJIMaHHOE BpeMs oneparuu Ha 30 MUHYT, IPU 3TOM pe3yJIbTaThl B OCHOBHOM I'PYIIINE
OTIUYAIUCh OOJIbIIEH OJHOPOJHOCTBIO, YTO CBUJIETEIBCTBYET O XOpOIIeh
TEXHUYECKOW BOCIPOM3BOAMMOCTH MeToja. ['paduueckoe mpeacTaBiIeHUE JTaHHBIX
MIPUBEJICHO HAa pUCYHKE 34.

AnnTensHOCTL onepaTUBHOro BMeLlaTenbCTBa

o

T

140 |

120 1 —|'

80 A1

1

40 T T

pynnbl

OI' — ocHoBHas rpynna; KI' — koHTponbHas rpynmna.

Pucynox 34 — JInuTenbHOCTh ONEPATUBHOTO BMEIIATEIHCTBA B UCCIIETYEMBIX
rpynmnax

AHanu3 o0beMa KpPOBOIOTEpH TOKa3ajl CTATUCTUYECKUA 3HAYUMBIC DPA3THUUS
Mexay cpaBHuBaeMbiMu rpynmamu (U = 49.5; p = 0,009). B ocHOBHOI rpymnme
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MeauanHoe 3HaueHue coctasmiio 120 mit [90; 200], Torna kak B KOHTPOJIBHOM IPYyIINe
KpoBonoTepst Haxoauinack Ha ypoHe 300 mut [200; 350] (Tabmuma 11).

Tabmuua 11- O6bEM MHTpaoNIEpallMOHHON KPOBOIIOTEPHU B UCCIIEAYEMBIX IPYIIIAX

I'pynma M, meauaHa U-kpurtepuii p-value
[Q1;Q3]
OcHoBHas rpymmna 120 [90; 200]
I'pynna KOHTpOJIs 300 [200; 350] 49,5 0,009

[Ipumenenne pa3paboTaHHONW OJOKUPYIONICH TUIACTUHBI CHIKAET O00beM
KPOBOIIOTEpH MO CPAaBHEHUIO C KIACCHMYECKMM MmoaxoaoM. ['paduueckoe
MPEJICTABJICHNUE JAHHBIX TPUBEAECHO HA PUCYHKE 335.

850
800 A o)
750 A
700 A
650 -
600 -
550 A
500 A @)
450 -

400 -
350 A _T_

300 A
250 A —W—
200 A
150- L.

100 +
50 -

O T T
or KI

pynnbl

KposonoTeps (mn)

OI' — ocHoBHas rpynna; KI' — koHTponbHas rpynmna.

Pucynok 35 — MHTpaonepaiiioHHbIi 00b€M KPOBOMIOTEPHU B UCCIETYEMBIX
rpynmax

OntuMuzanusi  XUPYPruyeckod  TaKTUKM — OYyTEM  MPEeABApUTEIbHOMU
MPEIONEePAIMOHHON MOATOTOBKH CIOCOOCTBYET JOCTOBEPHOMY CHIDKEHHIO 00beMa
WHTPAONEPAMOHHON KPOBOMOTEPH, YTO HMMEET 3HAYUMOCTh CpEIU NAlUECHTOB
CTapIlKMX BO3PACTHBIX IPYMI C OTSTOUIEHHBIM COMAaTUYECKHUM aHAMHE30M U BBICOKUMHU
aHECTE3UO0JIOTUYECKUMU PUCKAMM.

TexHuueckass  BOCHPOW3BOAMMOCTh  O0EMX  METOAMK  IOJTBEPIKIACTCS
OTCYTCTBUEM B 00€HMX UCCIEAYyEeMbIX TpyINaxX TaKUX HWHTpPAONEpalMOHHBIX
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OCJIOKHEHUI Kak mnepdopanus KOPTUKAIBHOIO CJIOsl, 00pa30BaHUE TPEIIMH B 30HE
BMeEUIATEIbCTBA WM HapYyIIEHWE NEPBUYHON CTaOMIbHOCTH (PUKCAIIUU BUHTOB.

[TorpeOHOCT, B MHTEHCMBHOM HAOJIOJICHUU B PAHHEM MOCICONEPAITOHHOM
NepUoJe B LIEJIOM OKa3alach CONOCTaBUMOW. MeauaHa BpeMeHHM NpeObIBaHUS B
OAPUT kak st OCHOBHOM, TaK U JI1 KOHTPOJIBHOW rpyni coctaBwia 1 cytku [1; 1]
(p=0,76). CnemyeT OTMETUTH, YTO B KOHTPOJIbHOW TpyNIe HAOII0JANNCh EUHUYHbIC
cllyyau JUIMTEJIbHOTO HaXOXJCHHS B YCIOBUAX peaHuManuu (10 4 u 8 CyTOK),
CBS3aHHBIE C TSKECTHIO COMYTCTBYIOIIEH COMATHYECKOM MAaTONOTUHU, OJHAKO
CTaTUCTHUYECKH 3HAYMMOIO BIMSHHUS Ha OOIIYI0 MEXIPYIIOBYIO KapTHHY 3TH
BBIOPOCHI HE OKa3aju (Tabsmma 12).

Tabnuua 12- KonuuectBo cytok npeObiBanus B OAPUT

['pynma CyTku, Meauana U-kputepuii p-value
[Q1;Q3]
OcHoBHas rpymmna 1[1;1] 1185 0.76
['pynna KOHTpOJIA 1[1;1]

B mocneonepallmoHHOM TMEPUOJE MNPOBOJAUIICA PETYISPHBIN KIMHUYECKUM
MOHUTOPHUHI JIOKAJIBHOTO CTAaTyca ONEPUPOBAHHON KOHEUHOCTU. E’KeTHEBHO
OIICHUBAJIM BBIPAKEHHOCTh OOJIEBOTO CHUHAPOMA, JIWHAMHKY OTEKa, COCTOSHUE
KOXHBIX MOKPOBOB M XapakKTep OTAEISIEMOro Mo ApeHakaM. B mctopusx 0oie3Hu
bUKCHpOBaTM THUI 3aXHUBJICHUS IMOCJICONEPAIMOHHON paHbl (TIEPBUYHBIM HIIA
BTOPUYHBIM HATSKEHHEM), CPOKH YyNAJICHHS] APEHAXXEH M CHATHUS KOXHBIX IIIBOB.
Takxke OCYIIECTBIISUICS. AKTUBHBIM KOHTPOJb JUIsi CBOCBPEMEHHOTO BBISIBICHUS
BO3MOYHBIX PAHHHUX MOCJICONEPAIUOHHBIX OCIOKHECHUMH.

JIMUTENbHOCTh TOCHHUTANU3AlMA BBICTYNIAJIA HWHTETPAIBHBIM  IOKa3aTeIeM
TPaBMaTUYHOCTH BMENIATEIBCTBA U CKOPOCTH PAaHHEH aKTUBU3alMU. B OCHOBHOM
rpynne MeauaHa coctabwia 18 guen [15; 24], B koHTpoJsbHOM rpynne — 16 queit [15;
22] kak noka3aHo B Tabmaute 13.

Taonuna 13- KonuuecTBo KOMKO-IHEN I'OCITUTAIN3AIIMNA

['pynna Juu, meauana [Q1;Q3] | U-kpurepuit p
O 18 [15; 24
CHOBHas TpyIa 8 [15; 24] 116.5 0.88
I'pynna KoHTpOJIA 16 [15; 22]

CTaTUCTUYECKH 3HAYMMBIX PA3IUYUN MEXKIy TpyIIaMu MO JJIUTEIbHOCTH
CTAI[MOHAPHOTO JICUEeHHUS BBISABICHO HEe ObL10 (p=0,88), uT0 rpaduyecku OTpakeHo Ha
pucyske 36.
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OI' — ocnoBHas rpynna; KI' — koHTponbHas rpymnmna.

Pucynok 36 — Konn4ecTBO KOMKO-THEW TOCIIATAIIN3ALUN B HCCIIETYEMBIX
rpymnmnax

HecMmoTpss Ha OTCYTCTBHE CTATUCTHMUECKH 3HAYMMBIX Pa3IU4YUil B MEIHAHHBIX
3HAYCHUSX, B KOHTPOJIBHOM I'PYINe oTMeYaiach 0oJjiee BRIpaKeHHAs! BApUaOeIbHOCTh
CPOKOB TOCHUTAIM3ALMKU, BKJIKOYAsd EIWHUYHBIE CIIydyal [MPOJOHTHPOBAHHOIO
CTAIlMOHAPHOTO JieueHus: (10 57 CyTOK), acCOIMUPOBAHHBIE C O00OCTpEHUEM
CONYTCTBYIOLIEH COMAaTHYECKOU [1aTOJIOTUMU. B OCHOBHOM rpynre
MOCJICOTIEPAIIIOHHOE TEUCHHUE XapaKTePU30BAIOCH OOJBINECH MPEACKAa3yeMOCThIO U
MEHbIIIeH aucnepcuei nokasarens (MakcuMyM — 34 CyTOK).

4.3 Pe3yabTaThl PYHKIMOHAJIBHOIO COCTOSTHUS U KAa4eCTBA 'KU3HHU

JluHaMuKa BOCCTAaHOBJIEHUS! (DYHKIMOHAJIBHONW aKTUBHOCTH M KadyecTBa YKU3HU
NAlMEHTOB MOCJIE JIEUEHUS MEPUITPOTE3HBIX IEPEIOMOB OLICHUBAIACH B KOHTPOJIbHBIE
cpoku: uepe3 1, 3, 6 m 12 mMecsaleB mociae OMEPATUBHOTO BMEIIATEIbCTBA.
O606mennsie fannble no mkanam Harris Hip Score (HHS) u Oxford Hip Score (OHS)
npejCTaBleHbl B Ta0uIe 14.

Tabnmuna 14- OyHKIMOHATBHBIE TMOKa3aTed Ta300€IPEHHOTO CyCTaBa IOCIe
onepanuu

Cpok | Iloka3arenn OcHoBHas KonTtponbHas U P
rpynna (n=15), | rpynna (n=15),
Meauana [Q1;Q3] | meauana [Q1;Q3]

1 2 3 4 5 6
1 mecsn HHS 50 [48; 55,5] 46 [43; 48,5] 173 0,013
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[Tpomomkenne Tabmummbl 14

1 2 3 4 5 6
OHS 16 [15; 19,5] 14 [10; 15] 190 0,001
HHS 69 [63,5; 71] 58 [55,5; 63] 195,5 0,0005
3 Mecsna
OHS 31 [28; 32] 25 [24; 26,5] 199 0,0003
6 HHS 85[82,5;89,5] | 78 [75; 80,5] 191,5 0,001
MECSLICB OHS 40 [37; 41] 38 [36,5; 38,5] | 158.,5 0,057
12 HHS 91 [89,5; 92] 90 [90; 91,5] 123 0,674
MECALICB OHS 46 [45; 47,5] 45 [44; 46,5] 144,5 0,185

[Ipn aHanu3e pe3yapTaToB dYepe3 | Mecdl mocie omnepanud OTMEYEHa
3HAUMTENIbHAs BapuaOeNbHOCTh WHIMBUAYAIbHBIX MMOKa3aTeleld B 00eux rpymmnax,
OTpaxkaromass HEOJHOPOJHOCTh KIMHUYECKOIO COCTOSIHMSI NAIUMEHTOB IO YPOBHIO
00JIEBOTO CHHIPOMA U CTAPTOBOM akTUBHOCTU. HecMOTpst Ha 0OIIyI0 TEHIEHILHIO K
YMEPEHHOMY BOCCTaHOBJICHUIO, IOKA3aTEIX OCHOBHOM IpyIIbl ObUIH BBIIIE: MEIHAHA
HHS cocraBuna 50 [48; 55,5] 6amnoB npotus 46 [43; 48,5] B KOHTPOJBHOI rpymne
(p=0,013), mequana OHS — 16 [15; 19,5] 6amnoB ipotus 14 [10; 15]. CtatucTudeckuii
aHaJIu3 MOATBEpAW Hanuuue 3HauumbiX pazmuuuid (HHS: U=173, p=0,013; OHS:
U=190, p=0,001), yto oTpaxkaino Ooyiee OIaronpusiTHOe HauaaIbHOE (PYHKIIMOHAIHHOE
COCTOSIHME y MAIMEHTOB OCHOBHOM I'PYMIbI KaK IIOKA3aHO HA pUCYyHKe 37.

l—v

A — Harris Hip Score; B — Oxford Hip Score.

Pucynok 37 — @yHKIIMOHAILHOE COCTOSTHUE Ta300€IPEHHOr0 cycTaBa yepes 1
MECHL] TTOCJIE ONEPALIMU B UCCIENYEMBIX IPYIIIax

K tpetbemy mecsiry mocie onepaiuu B 00eux rpymnmnax orMeqaiach OT4ETianuBas
MOJIOKUTENIbHAS JauHamMuka. I[Ipu 3TOM TeMmbl BOCCTAHOBJIICHUSI OCTaBAJIKCH
HeoAHOpOoHBIMU. B ocHOBHOI rpynne meauana HHS gocturna 69 Ganinos, Toraa kaxk
B KOHTPOJILHOM IrpyIine coctaBuia 58 6amioB. CxoaHas kKapTuHa HAOIIOAaIach U IPU
aHanmuze camoonieHku no OHS: 31 Gamn nmpotuB 25 cooTBeTCTBEHHO. Pasznuuus
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OCTaBaJUCh BBICOKO cTaTUcTUyYecku 3HauuMbiMU (p<0,001), yTOo yKa3bpIBaIoO Ha
MPOIOJIKAIOIIEECS TPEUMYIIECTBO NALIMEHTOB OCHOBHOM IpyHIIbI (pPUCYHOK 38).

A I B~
34
5r
32
28
60
26/
S5
24
50}
22

OcHoaHaA KoHTpone Ochonkas KonTpons
fpynna pynna

A — Harris Hip Score; B — Oxford Hip Score.

Pucynok 38 — ®yHKIIMOHAIILHOE COCTOSTHHE Ta300€IPEHHOr0 CycTaBa yepe3 3
Mecsla MOoCJIe ONepalyy B UCCIIENYEMBbIX TPYIIIaxX

Yepes 6 MecsieB mociae BMENIATeNbCTBa (DYHKIIMOHANBHBIE IOKA3aTeNH Yy
OOJBIIMHCTBA MAIIMEHTOB CYIIECTBEHHO YIYyYIIMIWCh. MenuaHHble 3HA4YeHUs B
OCHOBHOM I'pyMIie MPEBBIIIAIN MTOKa3aTeIu KOHTPoabHOM: 85 [82,5; 89,5] npotus 78
[75; 80,5] 6amnor mo HHS u 40 [37; 41] npotus 38 [36,5; 38,5] 6amior mo OHS.
MeXrpynnoBoil aHaiau3 NoKa3aj CTAaTUCTUYECKH 3HaYMMOoe oTiauuue nmo mkaire HHS
(p=0,001). Ongnako no mkane OHS mMexXrpynnoBbie pa3indusi HAXOAWINChH HAa TPAHULIC
cratuctuueckot 3Hauumoctu (p=0,057), 4YTO CBUAETEIBCTBYET O MOCTEIIEHHOM
CIJIAKUBAaHUU Pa3HUIBI B CYOBEKTMBHOM BOCIHPHUATUM KAadeCTBA KU3HU MEKIY
rpynmnamu (pucyHok 39).

A% l Bu. T

o

OcHoBHaR KoHTpons Ocwosran Kokrpons
lpynna Tpynna

A — Harris Hip Score; B — Oxford Hip Score.

Pucynoxk 39 — @yHknroHansHOE COCTOSTHUE Ta300€IPEHHOTO CycTaBa uepes 6
MECSIIIEB MOCJIE ONEPAIMU B UCCIEYEMBIX TpyHIax
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K 12-my wmecsany nocne omnepauuy OOJNBIIMHCTBO MAIMEHTOB OOEUX TPy
JIOCTHUTAJIN BBICOKUX 3HAYCHUN (PYHKIIMOHAIBHONW aKTUBHOCTH, YTO XapaKTEPU30BaAJIO
3aBepiieHue (popMupoBaHus KOCTHOW Mo3oiau. Menunansl HHS coctaBuim 91 [89,5;
92] 6ann B ocHoBHoi# rpymnmne u 90 [90; 91,5] 6annoB B KOHTposibHOM; moka3arenu OHS
—46 [45; 47,51 u45 [44; 46,5] 6ai10B COOTBETCTBEHHO. B 3TOT CpOK paznuuusi Mexay
rpyIIaMu cTaTucTuueckou 3naunmoctu He nqocturanu (HHS: U=123, p=0,674; OHS:
U=144,5, p=0,185), uTo yka3bIBajo Ha BbIpaBHUBaHKE (YHKIMOHAIBHBIX PE3YJIbTATOB
K OKOHYAHMIO MIEPBOT0 rojia ocjie BMenaTeabcTBa (pucyHok 40).

50

46

1 3 6 12
Mecsmer Tocie onepamnua

——OQOcHoBHas Tpymia (Mennana) Konrponpaas rpymma (MexnaHa)

50
45
40

35

OHS
w
S

25

20
16

15

14
10

1 mecsn 3 mecsma 6 MecsIeB 12 mecsmen
MecsIp! oce oTepanim

——0OcnoBHai rpynma (Mexiana) KontpombHas rpynmna (Menuana)

a — Harris Hip Score; b — Oxford Hip Score.

Pucynok 40 — JlnHamMyka MeIMaHHBIX 3HAUYCHHUH B UCCIIEyeMBbIX rpynmnax uepes 1, 3,
6 u 12 MecsileB 1ociie onepamnuu
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Ilony4yeHHbIE JaHHBIE JAEMOHCTPUPYIOT, YTO MEXIPYNIOBBIE PA3IUYHUS
GyHKIMOHATBHBIX TIOKa3aTesied B paHHUE cpoku Habmtonenus (1, 3 u 6 mecsies)
XapaKTEPU30BAIIUCh CTATUCTUYECKOM 3HAYMMOCTBIO, OJHAKO K 12-My Mecsy mociie
onepanuu 3HaueHus HHS u OHS B o6eunx rpymnmnax BeIpaBHUBAINCH, U TOCTOBEPHBIX
pa3IM4Yui MEXKIY HUMU HE BBISBJICHO.

4.4 PeHTreHoJIOTHYeCKasi OLeHKA CTA0MJIBbHOCTH QUKCALUN

Yepes 1 mecs1 noce onepanyy Noka3zaTeian peHTT€HOJIOTHYECKOT0 CPaIIeHHs 1O
mkaie RUSH B o6eux rpymnmax Ob11u conoctaBumbl U coctaBuiu 13 [11; 15] 6amnos
B ocCHOBHOW rTpymme u 12 [11; 13] B KOHTpOJBHOH, YTO CBHJETEIBCTBYET 00
OTCYTCTBUU 3HAUUMBIX PA3JIMUMi B TEMITaX MEPBUYHON perapanuu Ha JaHHOM JTarie.
K 3-my wmecsiy HabOmoneHHsS Takke OTMeEuajach COMOCTaBUMAas MOCTYIAaTelbHas
JMHAMHUKa Tpoliecca KOHCOIUIAIMU: MeIMaHHbIe 3HaueHus cocTaBmiM 16 [15,5; 18]
OayoB B ocHOBHOM rpymme u 17 [16;18,5] 6anioB B KOHTPOJILHOM TPYIIIIE.

Omnako k 6 wMecdllaM MPEUMYIIECTBO NPUMEHEHHUS  pa3pabOTaHHOU
OJIOKMPYIONICH TUIACTUHBI CTAJIO CTATUCTHUYECKU JOCTOBEPHBIM. B OCHOBHOU rpyrine
MeauaHa O0aisoB nocturia 25 [23; 27], Toraa Kak B KOHTPOJIBHOM TpyIine Mpolecc
peMoeNpoBaHusl MpoTeKan wmemieHHee, coctaBuB 21 [19; 23] Oamn (p=0,01).
MeXrpynmnoBbie pa3audus Ha ITOM dTarle TOCTUTIIN CTATUCTUYECKON 3HAYMMOCTH, UTO
rOBOpUT O 0Oo0Jiee BBICOKHUX TeMIIax 0Opa3oBaHUs BTOPUYHON KOCTHON MO30JIM MPHU
UCII0JIb30BAaHUU pa3paboTaHHON miiacTuHbl (Tadnuma 15).

Tabmuma 15- PerTtrenomorudeckas cTaOMILHOCTh (DUKCAIMM B JUHAMHUKE COTJIACHO
RUSH

Cpok OcHoBHas rpynmna | KonTtponbsHas rpynna U p
(n=15), (n=15),
Menuana [Q1;Q3] Meauana [Q1;Q3]

1 mecsi 13 [11; 15] 12 [11; 13] 146,0 0,16
3 Mmecsiua 16 [15,5; 18] 17[16; 18,5] 88,0 0,31
6 MecsieB 25[23; 27] 21 [19; 23] 45,0 0,01
12 mecsues 29 [28; 30] 28 [27; 30] 105,0 0,68

ITpumeuanue: [Q1; Q3] — MEXKBapPTUIBbHBIN MHTEPBAI
U — xkputepuit ManHa-YutHu
P — YPOBEHb CTaTUCTUYECKON 3HAUUMOCTHU
RUSH - Radiographic Union Score for Hip fractures.

K 12 mecauam HaOnrofeHUs pe3yJibTaThl PEHTIC€HOJOTMYECKOro CpAallleHUs B
o0eux rpynmnax BbIpOBHsUIMCh. Menuana O6amioB gocturia 29 [28; 30] B 0OCHOBHOM
rpyre u 28 [27; 30] B KOHTpOJIbHOM, 0€3 CTaTUCTHUYECKU 3HAYUMBIX Pa3TUIHI
(p=0,68). JlanHble TIOKa3aTeld CBUICTEIBCTBYIOT O IPAKTUYECKH ITOJTHOM
KOHCOJIMJIALIMY TIepesioMa y a0COJIFOTHOTO OOJIBIIMHCTBA IMAIIMEHTOB B 00EUX IpyInax.
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Takum oOpa3zoMm, mnpuMeHeHue pa3pabOTaHHOW TUIACTHHBI CIOCOOCTBOBAJIO
JOCTIDKEHUIO 00Jiee BBICOKMX M CTAaOWJIBHBIX PE3yJIbTaTOB PEHTICHOJIOTHYECKOTO
CpallleHUs B OTJAJICHHBIE CPOKH.

4.5 Kiimnuyeckue npuMepbl NpUMEHEHUs Pa3pad0TAHHON IVIACTHHBI NPH
IIIBK nmocJie 3H10NMPOTE3UPOBAHNS Ta300€IPEHHOI0 CyCTaBa

B paznene mpencraBieHbl Ba KIMHMUYECKUX Cyyas YCHEIIHOIO MPUMEHEHHS
pa3paboTaHHONW  OJOKUPYIOIIEW TUIACTMHBI Y  MAIlMEHTOB C  3aKPBITHIMU
NEPUNPOTE3HBIMU TIEpPEIOMaMU OEIPEHHON KOCTH CO CMEIIEHHUEM OTJIOMKOB IOCIIE
HHAOMPOTE3UPOBAHUS Ta300€IPEHHOTO CyCTaBa.

IlepBblii mpUMEP OMUCHIBAET JICUCHHE S53-JIETHETO MYXKUYUHBI IMOCJE MaJICHHUS.
BbinioIHEH ~ 9KCTpaMenyJUIIpHBIM ~ OCTEOCHMHTE3  pa3pa0OTaHHOM  IUIACTHMHOU
(xpoBomnotepst 300 mui, Bpems onepauun 125 mun). Uepe3 12 mecsiieB TOCTUTHYTO
nosiHoe cpamenue (27 6amno no RUSH) u otinuunbiii GyHKIMOHATBHBIN pe3yJIbTar:
HHS cocraBun 96 6amnos, OHS — 48 6anioB, 3HAYUTEIHHO YBEIUYMUIACH AMILTUTY 1A
0€300JIe3HEHHBIX JIBH)KCHHIA.

Bo BTOpoMm cnydae 76-leTHEW MNalMEHTKE C aHAJOTMYHOM TpaBMoOil Obuia
npoBejieHa ycneimHas gukcarus nepenoMa (kpoBonotepst — 200 M, JIUTENBHOCTh
onepanuu — 90 muH). K 12-my Mmecsiy Takxke 3aukcrupoBaHa MoJIHAs KOHCOTUIAIUS
nepenoma (29 6amnos RUSH) ¢ BoccTanoBiieHreM onopHOM (yHKIMH KOHEYHOCTHU
(HHS 86 6ammos, OHS 48 6amnoB).

O6a cinyyas HarJISIHO MOATBEPKAAI0T BBICOKYIO KIIMHUKO-PEHTI€HOJIOTUYECKYIO
3¢h(HEKTUBHOCTh, OMOMEXAaHWYECKYIO HAJIeKHOCTh W 0O€30MaCHOCTh MPUMEHEHUS
pa3pabOTaHHOTO UMILIAHTATA.

4.5.1 Knuanueckuit ciyqait Nel

MysxuuHa, 53 roga, HaxOAWJICS Ha JiedeHUH ¢ auarHo3oM «llepunporte3nbii
nepesioM TpaBoil OempeHHOM kKoctm THma B2 mo kimaccudukanum Vancouver.
CocTostHME TOCIE TOTAJIBHOIO SHIAONPOTE3UPOBAHUS MPABOrO Ta300€qPEHHOIO
cycraBa uMIuiantoM «Stryker» ot 05.01.2023r.»

[TanmeHT ObUT TOCTaBJIEH B SKCTPEHHBIA MPUEMHBIN MOKOW yepe3 1 yac mocie
nostyyeHust TpaBMbl. CO CJIOB MAIIMEHTA, MIOBPEKICHUE BOZHUKIIO B YCIOBUSX YJIMIIBI
B pe3yJibTaTe MajJeHus C BBICOTHI COOCTBEHHOrO pocTa. MexaHu3M TpaBMbl —
BHE3AITHAs IOTEPSI PABHOBECHSI C TIOCIIEIYIOIINM I1aICHUEM Ha TBEPIYIO TOBEPXHOCTD.
[TamenT oOTMe4aeT TMOSABJIEHUE WHTEHCHUBHOW Oomu B 00JacTM  IpaBoOro
Ta300€IpeHHOr0 CycTaBa cpasy Mociie MaJieHus!, 4YTO COMPOBOXKIAIOCH OTPAHUYECHUEM
(YHKIIMM KOHEYHOCTH, HEBO3MOXHOCTh CaMOCTOSTEIbHOIrO mnepeaBmkeHus. [locne
TpaBMbl ITALIMEHT OCTABAJCS B CO3HAHWM, KPATKOBPEMEHHYIO IIOTEPI0 CO3HAHMA,
ANM30Jbl TOIIHOTBI WM PBOTHI OTpuuaeT. [Ipu mONBITKE C€aMOCTOATEIBHOTO
NEepeIBUKEHHS yCUIIEHHE O0JIEBOTO CHHAPOMA, BBI30B OpUTa bl CKOPOIl MEAUIIMHCKON
IIOMOIIH.

Bbpuraznoit CMII Obu1 ipoBeA€H MEPBUYHBII OCMOTP, MALUEHT TPAHCIOPTUPOBAH
B okcTpeHHbI mpueMHbld mokol ['KII na IIXB «MuoronpodunbHas ropojackas
OoonpHuna Nel» akummara 1. AcraHa. B mnpueMHOM OTAENEHUHM OCMOTPEH
TPaBMaTOJIOIOM, HEHPOXUPYproM M TOKcHUKoJoroM. IIpoBeneHbl sabopaTopHbIE
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WCCJICIOBAHUS U PEHTTEHOJIOTHYECKAsl TUArHOCTUKA, TIOCIIEe YEeTO MAIMEHT OCMOTPEH
TEPareBTOM C IIEJIbIO UCKITFOUEHHSI COMYTCTBYIOIIEH MaTOIOTUH, CTIOCOOHOM TOBIIUSTH
HA TAKTUKY JICYCHHUS.

[Tocne ocMoTpa crmenMamuMCTamMH, MAIMEHT TOCIUTAIM3UPOBAH B OTACIICHUE
TPaBMATOJIOTHH JIJIS1 JATbHEHUINIET0 HAOMIOACHUS, YTOYHECHHSI TUarH03a, OIIEHKH prUcKa
OCIJIO)KHCHHUH M MIPOBEICHUS OTICPATHBHOTO JICUCHUS.

[Tocne mpoBeneHHOM MPEAONEPALMOHHON MMOATOTOBKH, IAMEHTY B IJIAHOBOM
TIOPSIJIKE pou3BeIeHa oreparus: DKcTpamMe Iy UIIpHBIN OCTEOCHHTE3
MEPUIIPOTE3HOIO TIepeioMa MpaBoil OeIPeHHON KOCTH pa3pabOTaHHOM OJIOKHUpYyeMOit
IIaCTUHOU. JIJIUTENTFHOCTH ONEepaly cocTaBuia 125 MUHYT, HHTpaoneparoHHast
kpoBornotepss 300 wmut. IlammeHT He HaxoAwica B OTACICHUM pPEAHUMAIMU B
MOCJICONEPAIIMIOHHOM Tlepuojie. B  mociieonepallMiOHHOM TMEepUo/ie TMPOU3BEICHA

KOHTPOJIbHAS PEHTTeHOTrpadus mpaBoil OEPEHHON KOCTH KaK MOKa3aHO Ha PUCYHKE
41.

A — 1o onepaunu; B — nocie onepanuu.
Pucynok 41 — Pentrenorpaduueckas kapTuHa npaBoil 6eApeHHON KOCTH

Bo BpeMsi KOHTPOJIBHOTO OCMOTpa yepe3 1 MecsI] marueHT MepeIBUraeTcs mpu
MOMOIIN TPOCTH, C JO3UPOBAHHOW HATPY3KOM HA MPABYIO0 HUKHIOKO KOHEYHOCTD.

Pesynpratel anketupoBanus no mkaiam HHS u OHS cocrasumm 50 u 15 6ainos,
COOTBETCTBEHHO. Ha KOHTpONBbHOW peHTreHorpaduu NPU3HAKOB HECTAOMIHHOCTU

KOMIIOHCHTOB 3HAOIIPOTC3da N1 OCTCOCHHTC3d HC BBIABJICHO KaK IIOKA3aHO HAa PHUCYHKC
42.
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A — nipsmas poeknusi; B — 00koBast MpoeKITus.

Pucynox 42 — Pentrenorpadus npasoii OejpeHHON KOocTH yepe3 1 Mecsll mocie
ornepauuu

OO0bEéM JBMKEHUN XapaKTEPU30BAJICS CHIKEHMEM aMIUIUTYJIbl CrUOaHMs,
nocturanio 70-80°, a Takke COMPOBOXKIAIOChH YMEPEHHOW OO0JIC3HEHHOCTHhIO B
TepMUHAIBHON (aze nBmxkeHus. OTBeeHUE BBHINOIHIOCH B mpeaenax 20-25°, mpu
3TOM MAalMEHT UCHBITHIBAI JUCKOMGOPT U HE3HAUUTEIbHOE 3aIUTHOE HAIPSHKEHUE
MBI, JJaHHBIE [TOKA3aTENN COOTBETCTBOBAIM BOCCTAHOBUTEIILHOMY IIEPUOLY ITOCIIE
XUPYPTHUECKOIO0 BMEIIATENbCTBA M OTPAKalM IIOCTENEHHOE BOCCTAHOBJICHUE
NOJIBMXKHOCTH CyCTaBa.

[Tpu KOHTPOIBHOM OCcMOTpE uepe3 12 MecsIeB Mocie oneparuy Oaibl COrIacHO
mraie HHS cocraBumm 96, Oamner mo mkane OHS  cocraBmmm  48.
Pentrenorpaduuecknii He ObLIIO BBISIBJIECHO NPU3HAKOB HECTAOUILHOCTH KOMIIOHEHTOB
AHAOIpPOTE3a U OcTeocuHTe3a. OIEHKa PEHTre€HOJOTMYECKHX CHHUMKOB IO IIKaJe
RUSH cocraBuiia 27 6amioB, 4TO COOTBETCTBYET IMOJIHOMY CpallleHUIO Tepeaoma
(pucyHok 43).
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A — npsamas npoekuus; B — 0okoBas nmpoekuus.

Pucynok 43 — Pentrenorpadus npaBoii OejpeHHON KOCcTH uepe3 12 MecsIieB mnocie
orepanuu

[Ipy ocMoTpe OTMEYaNOCh 3HAYUTETHLHOE BOCCTAHOBIEHWE  (YHKIIMH
Ta300€APEHHOT0 CycTaBa. AMIUTUTY/1a CTUOaHus yBeauuriach u pocturana 110-120°,
BBITIOJIHAJIACh MIPAKTU4YECKH 0e300J€3HeHHO W 03 TMPU3HAKOB OTpaHUYCHH.
OTBeneHUE TaKkXKe CYHIECTBEHHO YIYYIIWJIOCh: MNAlMEHT YBEPEHHO BBIIOJIHSII
nBKeHue B mpeaenax 35-40°, 6e3 muckomdopTta u 6e3 BBIPAKEHHOTO MBIIIEYHOTO
HampspkeHus. JlocTUrHyThIe TIOKA3aTelu OTpakald TMOJHOICHHOE (OPMHPOBAHUE
(GYHKIIMOHATBHOTO pe3yibTaTa W YCIHENIHOE 3aBepIieHHE peadMINTAIOHHOTO
nepuoja [136].

4.5.2 Knmuanuecknid cirydait Ne2

Kenuiuna, 76 J5er, HaXOJWJIACh Ha JICYEHUU C AuarHo3om «llepurnpore3Hbiit
nepejoM TpaBod OeapeHHOM koctu THna B2 mo kmaccudukanum Vancouver.
CocrosiHue mnocie OWUMOJSPHOTO HHAOMPOTEIUPOBAHMS MPABOTO Ta300€APEHHOTO
cycrapa oT 08.02.2021 r.»

[TanmenTka OblIa JOCTABIICHA B SKCTPEHHBIN TPUEMHBIN MOKOM uepes3 1 uac mocie
MOJIyYCHHUS] TpPaBMbl, B pe3yibTaTe maaeHus co cryna. bpuramoit CMII Obuta
nocraBieHa B dKcTpeHHbIM mpuemHbiii mokoil ['KII ma IIXB «Muoronpodunsnas
ropojckas 6onpHHUIa Nel» akumarta r. ActaHa. B nmpuemMHOM OTIeneHUH OCMOTpEeHa
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TpaBmartosioroM. IIpoBeaens! 1abopaTopHble HCCIEAOBAHUS U PEHTI€HOJIOIMYECcKas
JUArHoCTHKa, IIOCJI€ 4Yero MalMeHTKa TOCHUTAIM3WpOBaHA B  OTICIICHHE
TPaBMAaTOJIOIMH JIJIs1 AJAJIbHEHUILIErO JICUEHUSI.

ITocie mpoBeAEHHONW NPEAONEPAMOHHON MOATOTOBKH, MAIIMEHTKE B MJIAaHOBOM
HOPSJIKE MIPOU3BEICHA ornepanus: DKCTpaMenyUIpHbIIA OCTEOCHHTE3
MIEPUIIPOTE3HOTO TIepeioMa MpaBol OePEeHHON KOCTH pa3paboTaHHON OJIOKUPYEMOM
IacTUHOM. JMTenpbHOCTH omepanuu cocrtaBuia 90 MUHYT, MHTpaolepallMOHHAS
kposonoreps 200 mit.

B nocrneonepaninoHHOM mepuoje MPOU3BEACHA KOHTPOJIbHAs pEeHTreHorpadus
npaBoil OeIPeHHOM KOCTU KaK MOKa3aHO Ha PUCYHKe 44.

A B

A — 5o onepauuu; B — nocne onepanuu.
Pucynox 44 — Penrrenorpadus npaBoii 6eApeHHON KOCTU

C yd4eTroM COCTOSITEIPHOCTH OCTEOCHHTE3a Ha PEHTTEH CHUMKAX, OTCYTCTBUSI
OCJIO)KHEHUH B  TIOCJCONCPAlIMOHHOM IIEPHOJIC, ITAIMeHTKAa BBIIMCAaHa Ha
amOynaTopHoe yiedeHue Ha 10 cyTku.

Bo BpeMst KOHTPOJIBHOTO OCMOTpa yepe3 1 MecsI marueHTKa epeIBUraeTcs pu
MIOMOIIM XOJYHKOB, C JIO3UPOBAHHON HArpy3KOH Ha MPaBYIO0 HUKHIOK KOHEYHOCTb.

86



PesynwpraTel anketupoBanus mo mkaitamMm HHS u OHS coctaBunm 50 u 25 Gamios
COOTBETCTBEHHO.

Ha xonTponpHO# peHTreHorpadvy MPU3HAKOB HECTAOMIBHOCTH KOMITOHEHTOB
SHONPOTE3a U OCTEOCUHTE3A HE BBISIBIICHO (PUCYHOK 45).

A

A — npsamas npoekuusi; B — 0okoBas npoexkuus.

Pucynox 45 — Pentrenorpadus npasoii OejpeHHON KOcTH yepe3 1 Mecsll mocie
ornepauuu

[Ipu KOHTPOJIBLHOM OCMOTpE uepe3 12 MecsieB nmocie oneparuu 6aibl CoriacHO
mkate HHS cocraBumm 86, Oamaelr mo mkane OHS cocraBmnmm — 48.
Pentrenorpaduyecku He ObUIO BBISABICHO MPU3HAKOB HECTAOMIHBHOCTH KOMIIOHEHTOB
HAONpPOTE3a U OcTeocuHTe3a. OLEHKa PEHTTeHOJIOTHMYECKUX CHUMKOB M0 IIKaJIe
RUSH coctaBuna 29 6aiioB, 94T0 COOTBETCTBYET IMOJTHOMY CPAIICHHIO MEpPEIoMa Kak
MIOKAa3aHO Ha PUCYHKE 46.
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A — npsamas npoekuusi; B — 0okoBas npoexuus.

Pucynok 46 — Penrrenorpadus npaBoii 6eipeHHON KOCTH uepe3 12 mecsieB nocie
orepanuu

OTMe4eHO 3HAYUTENIbHOE BOCCTAHOBIEHUE (DYHKIIMU Ta300€APEHHOIO CyCTaBa.
Awmrutyna crubanus yBenuuuiach U gocturana 100°, BeIMOTHSAIACH MPAKTUYECKH
0e300y1e3HCHHO U 0e3 MpH3HAKOB orpaHuueHuil. OTBEICHHE TaKKe CYIIECTBEHHO
YIIY4IIMJIOCh: TMAIMEHT YBEPEHHO BBIMOJHSI ABMXKEHUE B mpeaenax 25-30°, 6es
nuckoMdopTa 1 0e3 BBIPaKEHHOTO MBIIIEYHOTO HATPSKCHMUS.

Takum 00pa3oM, KIMHUYECKUI OMBIT MPUMEHEHUS pa3pabOTaHHOTO UMILJIaHTATa
y MalMEHTOB Pa3HOTO BO3pacTa MPOJEMOHCTPUPOBAT €0 BHICOKYIO TEXHOJIOTUYHOCTb.
JITATEeTbHOCTh ONEpaIiii CBUIETEILCTBYET 00 yI00CTBE YCTAHOBKM OJIOKUPYIOIICH
miacTuHbl. OObEeM HMHTPAOMEPAIIMOHHON KpPOBOIMOTEPU OCTaBaJICsl B Mpenenax
YMEpPEHHBIX 3HauCHMM, oOecreunBas O€30MaCHOCTb BMENIATEIbCTBA JAaXe IS
NAlMEHTOB MOXWIOro Bo3pacta. CTaOMIBHOCTh (PUKCALMKM TMO3BOJIWIA MAlMEHTaM
HAaYWHATh JO3UPOBAHHYIO HArpy3Ky Ha KOHEUHOCTb 4epe3 1 MecsI] rmocje onepaivi,
UCIIOJIB3YS JIOMOJTHUTEIBHBIE CPEJICTBA OTIOPHI.

Jlunamuka BOCCTaHOBJIEHHUS (YHKIMU Ta300€JpEHHOr0 CyCcTaBa IoKa3aja
3HAUUTENBHBIN mporpecc kK 12-my Mecsaiy HaOmogeHus. OObEKTUBHBIE METO/IbI
JTUATHOCTUKH TOJTBEPAMINA BHICOKYI0 OMOMEXaHHMUECKYIO0 HaIe)KHOCTh MeTona. K 12-
My MecsIly y O0OHMX TMalueHTOB 3adUKCHUPOBAHO IIOJIHOE CpallleHHe Iepeoma,
NOATBEpPXKJAeHHOEe BhICOKMMHU Oamtamu mo mikane RUSH. Ha mpotspkenun Bcero
nepuona HaOMIOAEHUS HE OBbUIO BBIIBJICHO TPU3HAKOB HECTAOMIBHOCTH Kak
KOMIIOHEHTOB 3HAONPOTE3a, TAK U AJIEMEHTOB CAMOU MJIACTUHBI.
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OTkI0HEHNE UHIUBUIYATbHBIX TIOKA3aTeNeH ITUTEILHOCTH OTIEpaliiy U 00beMa
KpPOBOIIOTEPHM B OIKMCAHHBIX KIMHUYECKUX CIydasx OT MEJAUWAHHBbIX 3HAYCHUU
ocHoBHOU rpymnmnbl (Me=75,0 mud u Me=120 mi1) 00yCJIOBIIEHO CTEIEHBIO TSKECTH
IIEPEJIOMOB M TIOJIHOCTBIO COOTBETCTBYET CTATHUCTHUYECKOM CTPYKTYPE PACCESHUS
JAHHBIX B HEMApaMETPUUECKUX BBIOOpPKaAX.

[IpencraBneHHble KIMHUYECKUE CIy4au MOATBEPKIAIOT, YTO pa3pabOTaHHAs
NepPUNpPOTE3Hass  IUIACTUHA  OOECHeYMBAeT  HAACKHBIM  AKCTpaMeqyJUIIPHBIN
OCTEOCHHTE3, TIO3BOJISIET JOCTHYD ITOJTHOW KOHCOJMJIALNH NIEpeIoMa B HOPMaTUBHbBIC
CPOKM H CHOCOOCTBYET MAaKCHUMaJIbHOMY BOCCTAHOBJICHHIO ONOPHOM (GyHKUIUU
KOHEYHOCTH. JTO MO3BOJISIET PEKOMEH/I0BATh JaHHBIM UMILIAHTAT KakK 3((HEeKTUBHOE U
6e3onacHoe cpeacto jgedeHus [1IIBK nmocie sHmonpore3npoBanus.
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3AK/IIOYEHUE

[lepunpore3nbie mepenoMbl O€APEHHON KOCTH BOKPYT KOMIIOHEHTOB TOTAJILHOTO
PHIOMPOTE3a Ta300€IPEHHOr0 CyCTaBa MPEACTABIAIOT CO0OM OAHYy U3 HamOolee
CIIOKHBIX KJIMHMYECKMX 3aJad B COBPEMEHHOW pEBU3MOHHOW OPTONEIHH.
Oco0eHHOCTH OMOMEXaHUKHU 30HbI O€IPEHHOTr0 KOMIOHEHTa, OrPAaHMYEHHBIA 00BEM
COXpaHHOW KOCTHOW TKaHH, pa3inyHasi KOH(PUrypaius nepeaoMoB 1 HEOOXO0IUMOCTh
COXpaHEeHHUs] CTaOWJIBHOCTH HHAONPOTE3a JUKTYIOT MOBBIIICHHbIE TpeOOBaHUS K
MeTonaM (PUKcauud U 0OOCHOBAHHOCTH BBIOOpA XUPYPIMUECKOW TAKTHKHU JICUECHUS
JAHHBIX MAlMEHTOB. B 3THX yCIOBUSAX aKTyaJbHOW SBISIETCA HEOOXOIUMOCTb
pa3pabOTKM U  BHEAPEHUS KOHCTPYKTUBHBIX  pELIEHUHM, 00eCcHeunBaromuX
KOHTPOJIUPYEMYIO CTaOMIIBHOCTh (DParMEHTOB, BOCCTAHOBJICHHE aHATOMUYECKON OcH
U ONITUMAJIbHBIE YCIOBUA [T (POPMHUPOBAHUS MOJHOLEHHOTO KOCTHOTO perenepara.

B pamkax auccepTallMOHHOTO HCCIEIO0BaHUs pa3paboTaHHas OJOKUpYIOLIas
IUIACTUHA TPOILIAa TOJHBIA UK JIA0OPATOPHBIX M KIMHUYECKUX HCIIBITAaHUM,
NOJATBEPJIUB COOTBETCTBHE OMOMEXaHWYECKHM TPEOOBAHMSM, NPENABABISIEMBbIM K
cucteMam (¢uxcauun [IIIBK. Mexanudyeckne TECThl MTPOJIEMOHCTPUPOBAIU €€
BBICOKYIO IPOYHOCTh, YCTOMYMBOCTh K LUKIMYECKHMM HArpy3kaM M CIIOCOOHOCTB
COXpPaHATh CTAOMIIBHOCTh OJIOKMPYIOLIEH MIACTUHBI MPU MOACIUPOBAHUU HATPY30K,
XapaKTEPHBIX AJIs1 paHHEH (PYHKIMOHAIBHOW aKTUBHOCTH MallMeHTa.

BaxHbIM 3Tanom mnpeaonepanuoHHOW MOJATOTOBKH SBJSJIOCH HMCHOJIb30BAHHE
muppooro  3D-mnmanupoBaHus.  XOTA  AU3alH  HAIIETO0  PETPOCHEKTHUBHO-
IIPOCIIEKTUBHOTO MCCIJIEIOBAHUS HE IPEAIoiarajl TOYHOrO JT03MMETPUYECKOTO ydeTa
MHTPAOIIEPAalMOHHON JIy4eBOM HArpy3KH, aHAIU3 X0/1a XUPYPTrUYECKUX BMEIIATEIbCTB
nokas3ajia, 4YTo NPUMEHEHHE NpeaBapUTeNbHOro 3D-MonenupoBaHUsl CyOBEKTHUBHO
CHIDKAET TMOTPEOHOCTh B MHOTOKPATHOM KOHTPOJIE 3JIEKTPOHHO-ONTHYECKOTO
npeobpazoBarens. Hannuue 3apaHee CHpOEKTUPOBAHHON TPAeKTOPUHU TMPOBEACHUS
BUHTOB M TOYHOE MMO3UIIMOHUPOBAHUE IUIACTUHBI MO3BOJISIOT XUPYpPry AEHCTBOBATH
0ojiee yBEpEHHO, YTO MOTEHIMAIBHO CHUXKAET BPEMsI PEHTIC€HOCKONHMHM Kak s
ONepallMOHHON OpUTraibl, TaK U IJs NAUEHTA.

AHanu3 MHTpaoNEepalMOHHBIX MOKa3aTeleil BbIABUII 3HaYUMBbIE MPEUMYIIECTBA
ONTUMM3ALMN METOJa JedeHus. [|IUTeNbHOCTh ONEepaTUBHOIO BMEINIATEILCTBA B
OCHOBHOM Tpymnmne cocraBuna 75 [62,5; 100,0] MuHyT, 4TO OKa3aJioCh JOCTOBEPHO
HIDKE aHAJOTMYHOIO MoKaszarens B rpymme kKoHtpons — 105 [82,5; 140,0] munyT
(p<0,05). [lanHO€  COKpall€eHME BpPEMEHM BMEIIATEIbCTBA  3aKOHOMEPHO
COIIPOBOXK/IAJIOCh  JTOCTOBEPHBIM  CHIDKEHHEM  00bEMa  MHTpPaoNepalliOHHON
KpPOBOIIOTEPU: MEIMAHHOE 3HAaU€HUE B OCHOBHOM rpynime coctaBuio 120 [90; 200] m,
TOT'/Ia KaK B IpyNIe KOHTPOJIs 3TOT noka3zarenb gocturai 300 [200; 350] mu (p<0,05).

[lonmy4yeHHble  AaHHBIE  CBUAETENBCTBYIOT O TOM, YTO MPHUMEHEHHE
IIPEAONEPALMOHHON MOATOTOBKH C HMCIOJIB30BaHHEM 3D-MakKeTOB IEPEIOMOB C
pa3pab0TaHHOM IUIACTUHOM MO3BOJISIET MUHUMHU3UPOBATh BPEMSI 3KCIIO3ULIMU PAHEBOM
MOBEPXHOCTH M OO0BEM MOBPEKIEHUS MITKUX TKaHEH. DTO SBISIETCS KIIOUEBBIM
(aKkTOpOM CHUXKEHUSI XUPYPrHUYECKOM arpeccud M MpPOQPUIAKTUKH PUCKOB BBICOKOU
KPOBOMNOTEPU BO BpeMsl omnepaiuu. Bpicokas TEXHONOTMYHOCTh M O€30MacHOCTb
METOJa MOATBEPKIAAIOTCS OTCYTCTBUEM CIIELU(UUECKUX OCIOKHEHUN (nepdopaunii
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KOPTUKAJbHOTO  CJOsl, TPEIIMH KOCTH, HapylmieHudW (Qukcanuu BUHTOB).
JIOTIOJIHUTENbHBIM MPEUMYIIIECTBOM MPEAJIOKEHHON KOHCTPYKIUU SIBJISIETCS HATTUUUE
BapuaOCIIbHBIX OTBEPCTUH W Y3JIOB ISl CEPKIBDKHON (DUKCAIMK, YTO CYIIECTBEHHO
o0JerdyaeT W YCKOpSIET TPOBEJICHHWE BHUHTOB B OO0XOJ HOXKH SHIONPOTE3A,
oOecnieunBas CTAOUJIBHYIO duKkcanuio npu BBICOKOU TEXHUYECKOM
BOCIIPOM3BOIMMOCTH BMEIIATEIbCTRA.

CnegyromuM  3TanoM  MPOBEJEHA  CHCTEMHAash  OLEHKa  KIMHUYECKOU
3G (HEKTUBHOCTH METOJ]a OCTEOCUHTE3a ¢ MPUMEHEHUEM pa3paOOTaHHOM IMJIACTUHBI B
CPpaBHEHMHM C TpPAJAWIIMOHHBIM BapuaHTOM (Qukcanuu. M3ydenue BkiIHOYaIoO
(GyHKIHOHANBHYIO OLIEHKY O BayuaupoBaHHbIM HikanaM Harris Hip Score (HHS) u
Oxford Hip Score (OHS), a Takke pPEHTTEHOJIOTHYECKUN aHAIU3 JIUHAMHUKU
koHcosmmaanuu no mkaine RUSH B cpoku 1, 3, 6 u 12 Mecsies.

QOYHKIMOHAJIbHBIE PE3YyJIbTAThl MPOAEMOHCTPUPOBAIM, YTO HAa PAHHHMX 3Tarax
MAIMEHThl OCHOBHOUM Tpymmbl UMEIH Oojiee BBICOKME TEMITbl BOCCTAaHOBJICHHS.
CratucTUYeCKH 3HAYUMOE NPEUMYIIECTBO OCHOBHOW rpynmbel mo mkaie OHS
OTMEYaJIOCh 0 3 MecAIEB, a 1o mkaie HHS coxpansmock BIIoTh 10 6 Mecs1es mocie
oneparmu (p < 0,05), orpaxas Oonee OBICTpBIM perpecc OOJEBOro CHUHIAPOMA,
yBEIMYECHHE O00bEMA JABMKEHUHA U pPAHHEE BOCCTAHOBJIEHHUE CIIOCOOHOCTH K
CaMOCTOSTEIBHON XOIL0E.

Oco0oe 3HaueHHEe B JaHHOM MCCIIEIOBAHUU UMEET PEHTTEHOJIOrMYecKas OlleHKa
KadecTBa KOHcoiauaauuu no koiaundectBeHHOM mkane RUSH. Ha panHux cpokax
HaOmonenus (depe3 1 m 3 mecsna) Temnbl QOpMUPOBAHUS MEPBUYHOM KOCTHOU
MO30JIM B 00€UX Ipynmax ObUTH CTATUCTUYECKH COMOCTaBUMBL. OTHAKO K 6-My MECSILY
npUMEHEHUE pa3pabOTaHHOW IUIACTUHBI OOECHEYMIIO CTATHCTHYECKH JTOCTOBEPHOE
npeumyuiectBo (p<0,05), MO3BOJMB JOCTHYH HOPMAJIBHOTO PEHTIEHOJIOTHYECKOTO
cpamenus (MeauaHa 25 6aIoB) U MPeAyNPEANTh PUCK 3aMEJICHHONW KOHCOJIM/IAIINH,
HaOII0/IaBIIeiicss B KOHTpoJibHOW rpynne (Menuana 21 Oamn). K 12-my mecsny
MOoKa3aTeau PEHTI€HOJIOTUYECKOTO peEMOJIEINPOBaHUS CTaTUCTUYECKHU
BBIpaBHUBAIUCH (MenuaHa 29 npoTuB 28 0aioB), UTO TapaHTUPOBAIO JTOCTHUIKEHUE
HAJIEKHOTO U MOJHOTO CpalleHUs Y BCEX MallMeHTOB 00€UX rpymil.

CornocraBiieHHE MOJYYEHHBIX JAHHBIX MO3BOJISET 3aKIIOYUTh, YTO MPUMEHEHHUE
pa3pabOTaHHOM  IUTACTMHBI ~ CHOCOOCTBYeT Oojiee  yCTOMUMBOMY  KJIMHUKO-
PEHTTeHOJIOTUYECKOMY BOCCTAaHOBJICHUIO B KPUTUUYECKUE PaHHUE U CPEIHUE CPOKHU
nocyie onepanuu. [lonoxurenbHas AuHaMUKa (YHKIIMOHAJIBHBIX IIOKa3aTesield Ha
dboHEe JOKa3aHHOW XUPYPrUYECKON 0O€30MacHOCTH M JOCTHKEHUSI CBOEBPEMEHHOTO
HOPMAJILHOTO CpallleHusl TMepejioMa YKa3blBa€T Ha aJICKBaTHOCTh KOHTPOJIS
POTAIIMOHHONW M OCEBOM CTAaOMJIBHOCTU (HParMeHTOB, YTO SIBIAETCS KIFOYEBBIM
TpeOOBAHUEM TPH JICUCHUU MTEPUTTPOTE3HBIX TIEPEIIOMOB.

Takum  o0pa3om, TmPOBEAEHHOE  HWCCIEIOBAaHUE JACMOHCTPUPYET, UTO
npeIoKeHHast MeToIMKa (pukcaru odecrednBaeT HaAEKHYI0 CTAOMITH3AINIO B 30HE
OelpEeHHOr0 KOMIIOHEHTa 3HJ0NpoTe3a 0€3 yBEJIWYEHUs XUPYPruyecKOW arpeccuu,
criocoOCTByeT 0osiee ObICTPOMY (YHKIIMOHATBLHOMY BOCCTAHOBJICHHUIO TMAIIMEHTOB U
cpaieHuto nepenoma. llomydeHHble pe3ynabTaThl MOATBEPKIAIOT 11€1€CO00pa3HOCTh
IIMPOKOIO0  MPUMEHEHUs  pa3pabOTaHHOM  IUIACTUHBI  Kak  3(QpeKTuBHOrO,
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OroMexaHW4eCKd 0OOCHOBAHHOTO U IOCTYITHOT'O METO/Ia JICUEHHUs TAHHON KaTeropuu
IIEPEJIOMOB.

Ha ocHoBaHuM pe3ysibTaToOB, MOJYYEHHBIX B IUCCEPTALIMOHHON paboTe, MOXKHO
C/IeJIaTh CIEAYIOIINE 686180001

1. Marematnueckoe  MOACIUPOBAHHE  CUCTEMBI  «KOCThb—MMILIAHT
MOKa3ajlo, 4YTO TMpU NPUMEHEHUU pa3pabOTaHHOW ONOKUpYIOIEeH TMIaCTHHBI
MaKCUMAJIbHOE HAalpsHKEHHE B KOHCTPYKUMH coctaBwio 56,48 Mlla, uyto He
npeBbiaer 7% oOT mpenaena mpoyHOCcTH TUTaHoBoro cruiaBa (900-1100 MlIla).
MakcuManbHble cMmelieHus He npeBblimanu 0,35 MM, a MUHUMAJIBHBIA KO3(PPUIIUEHT
3amaca MpOYHOCTH cOCTaBHII 4,88, UTO CBUAETEIBCTBYET O BBICOKON MEXaHHYECKOM
HaJEKHOCTU M IOCTATOYHOM KECTKOCTU OJIOKUPYIOMICH MJIACTUHBI JUIsl KIIMHUYECKOTO
MIPUMEHEHMUSL.

2. OKCHepUMEHTAIbHBIE  MEXaHWYECKHWE HCIBITAaHUS  pa3pabOTaHHOU
OJIOKUPYIOIIECH TIUIACTUHBI TOKa3ajdd, YTO TMpees] MPOYHOCTH Marepuaia TMpu
pactsikeHuu coctaBmi 685 Mlla, uto mpessitiaeT TpedoBanus cranaapra [SO 5832-2
(=550 MlIla). ITpu nunamuyeckoM ucnbiTanuu Ha W3rud nocie 1 000 000 mukIioOB
HarpyxeHus: npu MomeHTe 32 HM macTuHa cOXpaHWiia UCXOJHYIO T€OMETpHI0 0e3
MPU3HAKOB pa3pyIICHUs] W OCTATOYHBIX JAeopmalriuii, 4YTO CBUJIETEILCTBYET O
JIOCTATOYHOU MPOYHOCTH OJOKUPYIOIIEH MJIACTUHBI U BO3MOXKHOCTU €€ TPUMEHECHUS
IIPU OCTEOCUHTE3€ MEPUIPOTE3HBIX MEPETOMOB OEIPEHHON KOCTH.

3. Hcnonb3oBanue KOMIIBIOTEPHBIX  TE€XHOJIOI'UH «IIporpammHuoe
obecrieueHue st 3D-MakeToOB MEPEIOMOBY CIIOCOOCTBOBAIO COKPAIIEHUIO MEAHAHBI
BPEMEHH ONEPATUBHOIO BMEMIATENbCTBA 0 75 MUHYT [62,5; 100] mpotus 105 MunyT
[82,5; 140] B xontponbHOU rpynme (p < 0,05), a Takke yMEHBIICHUIO O0BEeMa
MHTpaonepauuoHHoi kposonotepu 10 120 mu [90; 200] npotus 300 mu [200; 350] B
rpynne kouTpoiis (p<0,01).

4. AHanmu3  KJIMHHUKO-(QYHKITHOHATBHBIX pEe3yJIbTaTOB  BBISIBUJI
MPEUMYIIECTBO OCHOBHOM TpymIbl Mepen KOHTposibHOW mo mmkanme HHS nHa
KOHTPOJIBHBIX cpokax uepe3 1 mecsiiy (Menuana 50 6amios [48; 55,5] mpotus 46 [43;
48,5]), uepes 3 mecsua (69 6amnos [63,5; 71] mpotus 58 [55,5; 63]) u uepe3 6 mecsiieB
(85 6amnon [82,5; 89,5] mpotus 78 [75; 80,5]), a Takxke no mkane OHS uepes 1 (16
6ayoB [15; 19,5] mpotu 14 [10; 15]) u 3 mecsna (31 6amn [28; 32] npotus 25 [24;
26,5]) nocine xupypruueckoro smemiarenscrsa (p < 0,05).

5. Pentrenomornueckas omnenka 1o 1mkade RUSH mnokaszama, dto
npUMEHEHUE pa3paboTaHHON OJOKMPYIOMIEH MIIACTUHBI CIIOCOOCTBOBAIO CHUKEHUIO
YaCTOThI PEHTI€HOJIOTMYECKUX TPU3HAKOB 3aMENIEHHOTO cpateHus no mkaie RUSH
K 6-My Mecslly TMOciieé Olepaldud B OCHOBHOM TpYyIIE MO CPaBHEHHUIO C
KOHTpOJbHOU Tpynmoit (25 [23; 27] u 21 [19; 23], coorBerctBeHHo (p=0,01)), u
KOHCOJIMJIALlMY NIEpeJioMa y BCeX MALMEHTOB K 12-Mmy mecsny HaOmoaeHus (29 u 28
0aJI0B COOTBETCTBEHHO; p=0,68).

IIpakmuueckue pekomenoayuu

l. Jlnst nedenust nmepunpoTe3Hbix nepenoMoB (tun B2 mo Vancouver npu
CTaOMJIBHOCTH O€IPEHHOT0 KOMIIOHEHTA 3HJOMPOTE3a) PEKOMEHAYETCS MPUMEHEHNE
pa3paboTaHHON OJOKUPYIOIIEH TIaCTUHBI. JIaHHBIM METOJ SIBJISICTCSl albTEPHATUBOM
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PEBU3UOHHOMY  HSHIONPOTE3UPOBAHUIO,  UYTO  MO3BOJSAET  MUHUMHU3UPOBATH
XUPYPruyecKre pUCKU y MAMEHTOB MOKUIIOT0 U CTAPUECKOr0 BO3paCTa.

2. [Ipy BBINOJTHEHHWHU ONEPATUBHOTO JICYEHUS C  KCIOJIb30BAHUEM
pa3pabOTaHHOW TUIACTUHBI PEKOMEHIYETCS COONIOAATh CIACAYIOMHUA alTOPUTM
dukcanuu: B TMPOKCUMAIbHOMW YacTH TIUIACTUHBI (HA YPOBHE CTOSIHUSI HOXKHU
SHJOMNPOTE3a) CJIEAYET MPUMEHSITh BHUHTHI C BapHaOEIbHBIM YIJIOM YCTAHOBKH JIS
O6e3omacHoro o0xoja HWHTpPaAMEIyJUIIPHOTO HUMILUIAHTATa;, B JUCTAIHHOM OT/EIIEC
OCIPEHHOM KOCTU PEKOMEHIYETCS OCYIIECTBIISITh (PUKCAIUI0 KIACCUUYECKUMHU
OMKOPTUKAJIBHBIMM BUHTaMH; IS OOECIeUeHUs] MaKCUMaJIbHONW pPOTAIIMOHHOM
YCTOMYMBOCTH U aJIEKBAaTHOM  KOMIIPECCHUU  MPOKCUMAJIbHOrO  (hparMeHTa
00s13aTEIbHBIM KOMIIOHEHTOM OCTEOCUHTE3a SIBJISIETCS UCTIOIb30BaHNUE MPOBOJIOYHBIX
CEPKJISDKEH, MPOBOAUMBIX YEpe3 CIEHHAIBHO MPEIyCMOTPEHHBIE IONEPEYHbBIC
OTBEPCTUS OJOKUPYIOIICH MJIACTUHBI.

3. VYuuTeiBasi JOKa3aHHYI0 OMOMEXaHUYECKYI0 HAJI)KHOCTh OJIOKUPYIOLIEH
wiacTuHbl  (KoddduimeHT 3amaca mnpodHocTu 4,88) W OTCYTCTBHE TOBBIMICHUS
WHTPAONEPAIMOHHON arpeccuu, PEeKOMEHIYETCS MNPUMEHATh MPOTOKOJIbI pPaHHEH
aKTUBU3AIMU TALUEHTOB JJIsI YCKOPEeHHS (DYHKIIMOHAIBHOTO BOCCTAHOBJICHUS (110
mkanam HHS u OHS) B nepBbie 1-3 mecsiiia nociie onepaiuu, criocoocTByst 0osee
paHHEM colMabHOM 1 OBITOBOM aJanTalluH.

+. {151 00BEKTUBHOTO JMHAMUYECKOTO KOHTPOJIS KauecTBa (HOPMUPOBAHUS
KOCTHOT'O pereHepara B IOCJICONEPAIIMOHHOM IEPHUOJIe, PEKOMEHIYETCS BHEAPUTH
UCIIOJIb30BAaHUE  KOJMYECTBEHHOW pamuorpaduueckor mmkansl RUSH. Ilpu
IJJAHUPOBAHUM CPOKOB TMIOJHOM HAarpy3kH CJEAYeT YYWUThIBATh, 4YTO HAJAEKHOE
PEHTTE€HOJIOTUYECKOE PEMOJICIMPOBAHNE KOCTHOM TKaHW TpU JIaHHOM BHUJIE
OCTEOCHHTE3a JIOCTUTAETCS K 12-My Mecsily HaOIt01eHUSI.
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AKT BHEJIpEHUS
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BHEIPCHHS Pe3yIbTATOB HAYYHO-HCC/Ie0BATEILCKOI padoThI
LKIT ua [IXB «Muoronpodunibuas ropoackas 6oabauua Nel»

HanmenoBanne mnpemiokenusi:  Meroj  OCTEOCHHTE3a  NEPHIIPOTE3HBIX  MEPEIOMOB
MPOKCUMAJIBHOIO OT/Iesia OepeHHOo KOCTH ¢ HCIONb30BaHHeM pa3paboTaHHOH OTeYeCTBEHHOM
IUTACTHHBI € YIIOBOit CTaOHILHOCTBIO.

Pabora BKI0YeHA: B paMKax BBIIOJHEHHS HAyYHO-TEXHHYECKOH IpOrpaMMbl IEJIE€BOIO
¢unancuposanus I HTII BR21881815 «Pa3paGorka, usydyenue Oe€30macHOCTH H
3} EKTHBHOCTH HCIOTB30BaHHUS MPEMHANBHBIX HHHOBALMOHHBIX OTEUECTBECHHBIX HMIIIAHTATOB
IUIL XHPYPTHYECKOrO JIeYeHHs IMAlMEeHTOB C MOBPEXKICHHSIMH M 3a00I€BaHMAMH OIOPHO-
JIBHIaTeIbHOro anmnapara» Ha 2023-2025 rozsl.

®opma BHeApeHusi: BHeapenne B KIMHHYECKYIO MPAKTUKY METONA XHPYPrHYECKOro JICYCHHU
TIEPUIIPOTE3HBIX TEPETOMOB MPOKCHMAIBHOrO OTZAeNa OeJpeHHOH KOCTH C HCIOJIb30BaHHEM
pa3paboTaHHOM OTEYECTBEHHOIM IIACTHHEI C YITIOBOH CTaOHIBHOCTBIO.

OtsercTBenHbIe 32 BHeApenue: 3apeayromuii oraenenuem Tpasmaronoruu Ned HHIITO nm.
akanemuka H.Jl. bBarnmenosa A6unos P.C., 3aBemyroumit PecmyGiaumkaHcKoro ueHTpa
suponporesuposanus HHIITO um. akamemmka H.J[. Barnenosa, k.M.H. benokoGeuioB A.A.,
3aBEAYIOIMH  OTAeNeHHeM  IIONMTpaBMBI,  SHONPOTE3HPOBAHHSA H  KOMOYCTHOJIOTHH
MmuoronpoduneHoii ropoackoit Gonsuunsl Nel, k.m.H. Boraes P.C., 3aBenyromuii OTAeICHUEM
Tpaemaronorau Ne2 HHIITO um. akanemuxa H.J[. Barnenosa Ctenanos A.A.

Hcnonuurenn:  3apenyroummit  oraeneHueM — [loauTpaBMBI,  SHAONMPOTE3UPOBaHHA M
KOMOYCTHOJIOTHH, MHuoronpoduibHOI rOpOJCKOH GOBHHIIBI Nel,k.M.H.
Boraes P.C., 3aBexyromuii otnenenuem Tpasmatonoruu Ne2 HHI[TO um. akamemuka H.JL
Barnenosa Crenanos A.A., Bpau tpasmatonor oraenenus TpaBmatonoruu Ned HHIITO uwm.
axkazemuka H.JI.- Barnenosa Banrasapos A.C., Bpau tpaBmatonor otaenenus TpaBMaToJIOruu
Ned4 HHIITO um. Akamemuxa H.J[. Barnernosa KpukiuBeiit A.A., Bpau TpaBMaTos10r-opTornes
otaeneHus IlONUTpaBMbl, JHIONPOTE3UPOBaHMS M KoMOycTHONIOrHH MHOronpoguIbHOM
ropozckoit GonpHuIB! Nel JIyk6anos M.K.

DddexTHBHOCTL BHeApPeHHsi: IlepHUIpoOTe3HBlE IIEpPENOMBI  MPOKCHMAIBHOTO  OTZENa
GelpeHHOM KOCTH MpeACTaBIsIoT coboif ofHy M3 Hauboee CIOXHBIX NpoOIeM COBPEMEHHOM
opromeauy, Tpedyomyo pa3paboTkid  3(pGEKTHBHBIX METONOB (GHKCAHH  OTIOMKOB,
o0ecrneuynBalOIKMX MPOYHYIO CTaOMIN3ALMI0 W MHHHMH3HPYIOIIHX PHCK IIOCIIEIYIOIIHX
ocnokHenuit. [IpuMeHeHHe  pa3pabOTaHHOM  OTEYECTBEHHOH IIaCTHMHBI C  YIVIOBOIf
CTaOHJIBHOCTBIO  II03BOJIAET  PEATH30BaTh NPHHLIMIBI  OHOJNIOTHYECKOTO0  OCTEOCHHTE3a,
obecrnieynBas HajeXHYIO (uKcanuio GparMEHTOB KOCTH B YCJIOBHAX OCIAOJIEHHOrO KOCTHOTO
MeTaboNmu3Ma, XapaKTepHOro IVl NAlMEeHTOB IOcie 3HAompoTe3upoBaHus. Cnenmduueckas
reoMeTpds IUIaCTHHBI, BKJIIOYAIOMAs MOAM(HUMPOBAHHYIO TNPOKCHMANBHYIO 4YacTb H
MHOKECTBEHHBIE OTBEPCTHSA [UIS CEpPKISDKHON (UKCAuMH, CIOCOOCTBYET yBEIHYEHHIO
CTaOMIBHOCTH KOHCTPYKLMH, CHH)KEHHIO HArpy3KH Ha 30HBI KOHTAKTa HMIUIAHTATa C KOCTBIO U
TpeOTBPALICHHIO POTALMOHHBIX cMemlenuit. [IpuMeHeHHe NaHHOH TEXHONOrMH IO3BOISACT
ONTHMH3HUPOBAaTh XHPYPrHYeCKyl0 TAKTHKY IIpH JICYEHHH [AHHOM KaTeropHH MAlHeHTOB,
CHMXasl TIPOJIOJDKHTENIBHOCTH OIIEPATHBHOIO BMEIIATE/BCTRA, COKPANast CPOKH peabHINTaIluK 1
TTOBBILIAS KAYECTBO (PUKCALMH OTIIOMKOB, YTO OCOOEHHO aKTyalbHO B YCIOBHSIX BO3PACTAIOLIETO
KONIMYECTBA CJIydaeB NEepUIIPOTE3HBIX nepenoMoB. Pa3paboTanHas KOHCTPYKIMS OTE€HECTBEHHON
IUTACTHHBEI COOTBETCTBYET MEXK/[yHApOAHBIM CTaHJapTaM B 00JacTH TPaBMATONOTHU U
OpTONEINH M MPEACTABIAET COO0H IKOHOMHUYECKH OOOCHOBAHHYIO AJbTEPHATHBY HMIOPTHBIM
aHajoraM. Ee HCIOJb30BaHHE CHOCOOCTBYET CHMIKEHHMIO ()HHAHCOBBIX 3aTpaT Ha JICUCHHE
[AIMEHTOB M IIOBHIIIEHHIO JOCTYIHOCTH BBICOKOTEXHOJIOIHMYHBIX METOJIOB XHPYPrHYeCKOro
JIeYCeHHUS.

Ipesioxkenus U 3aMeYaHHsT YUPEKAEHNS, 0CYIIECTBIISIIONEro BHEAPEHHEe: IPHHATL METOJ
OCTEOCHHTE3a IEPUIIPOTE3HBIX IEPEIOMOB IIPOKCHMANILHOTO OT/AeNa OeNpeHHOH KOcTH ¢
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HCTHONIL30BAHMCM  OTCYCCTBEHHON TUIACTHHBL ¢ yIJIOBOM CTaOMIBHOCTBIO PEKOMEHJIOBAH K
BHCPCHUIO B KIIMHUYECKYIO MPAKTHKY TPABMATONOrHUCCKUX OTAenenuii «MuoronpoduibHoi
FOPOJCKOH GonbHuib Noly akumara roposia Acrana, a Takke NpeyloKeH JUisl JaibHEHIero
PACHIMPCHUS €rO NPUMEHCHUS B APYIHX MEAMIMHCKHX yupexaenusix Pecrybmmkn Kaszaxcran

Cpoxn Breppennsn 2024-2025 roja.
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