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Analysis of the carbon nanostructured implants (CNI) safety and efficacy for the treatment of bone
pathology was performed at different clinics of the Russian Federation. Devices showed their ef-
ficacy at substitution of intervertebral disc and vertebral body defects as well as at plasty of long
bone defects of various etiology. The rate of effect absence did not exceed 6.1 %. No serious adverse
effects were recorded. It is concluded that CNI possesses the number of characteristics (osteoinduc-

tion, bioinertia, safety) that allow using it in traumatology and orthopaedics.
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Beenenne. B mpakTiKe COBPEMEHHO PEKOHCTPYK-
TUBHOI XMPYPruy OIOPHO-JBUIaTEJILHOTO armapara
Is1 3aMeleHns 1ed)eKTOB KOCTel Bce OoJiblee pac-
IpoCTpaHeHue TOTYYarT MCKYCCTBEHHbIE MaTepualibl
OCHOBHBIMJM XapaKTePUCTUKAMM TOCTIeIHNX ABJIATCA
UX MHEPTHOCTb 110 OTHOILIEHMIO K JKVBLIM TKaHAM, OT-
CyTCTBME KAHIIEPOreHHOCTY, HaJfdie 3araca MeXaHu-
4eCKOji IPOYHOCTY VI CTOJKOCTH K BO3JENCTBUIO (haK-
TOPOB BHyTpeHHell cpesiel oprannama [1—3]. Hanbosee
YaCcTO MCHOJIb3yEMBbIMM MCKYCCTBEHHBIMM MaTepua-
JlaM¥ B HACTOAIIlEe BpeMs ABJIAITCA HepiKaBerolye
cTasm, K00aJbTXPOMOBBIE CIIJIaBhI, KepaMIKa, TUTaH 1
TUTAHOBBIE CILIaBbI U 1p. [4—8].

OmneIT KJIMHMYECKON MPaKTUMKM JMCIOJIb30BaHUSA
MMILIAHTATOB M3 PasJIM4HBIX MaTepuasoB B Poccuu
1 3a pyDesKoM TI03BOJIAET CleJlaTh HEKOTOPBIE BBIBOJBL.
B gyacTHOCTH, IIPU BCEX TOJIOMKUTEBHBIX XapaKTepy-
CTUMKaX MMILJIAHTATOB, M3TOTOBJIEHHbIX U3 TUTaHA, Ke-
paMuKM ¥ TIOJVIMEPOB, MX KJMHMYECKOEe MpUMeHeHue
BBIABUJIO Pl HEZOCTATKOB. Bosblllasd XPyIKOCTb VM-
IIJIAHTATOB 13 KEPAMUKM U1 BBICOKMI MOy JIb YIIPYTOCTH
OrpaHMYMBAIOT BO3MOKHOCTY VICIIOJIB30BAHUA B 30HAX
3HAYNTEJILHOI MEeXaHW4ecKoyl Harpys3Ky, a IO0JIMMepbI
B ITpoliecce GUOJIOrYecKoro CTapeHysi MOTyT BBIIEJIATD
HI3KOMOJIEKYJIPHbIE TIPOJYKThI, OKas3blBatoLyie TOK-
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cUdecKoe ¥ KaHI[epOoreHHOe BO37lelicTBIe Ha OPraHn3M
yenoseka [9—11].

B cBA3M C BTUM Ha IIOMCK MaTepuasioB, KOTOpbIE
GBIV ObI JIMIIEHBI 3TUX HEeJIOCTATKOB 1 NPUOJMAKAIIICh
0 CBOMM (bUBMKO-TEXHNYECKNM M MeIMKO-0MOoJIory-
YeCK)M XapaKTepUCTUKAaM K KOCTY HYesoBeKa, 1 ObLm
HAIIpaBJIEHbl IIPOBOJMMbIE B MOCJEJHNIE JeCATUIeTUS
B Poccun u 3a pybeskom uccaegopannd. Tak, 661710 06-
Hapy’KeHo, 9T0 K MaTepuaam, obJaiatolyM BbICOKOM
BMOJIOTYeCKOli COBMECTVIMOCTBIO ¢ KOCTHOM TKaHBIO 1
OJIHOBPEMEHHO MMEIOIINM HeOOXOAMMbIe IIPOYHOCTHbBIE
XapaKTepPUCTUKY, MOKHO OTHECTH YTJIePOJHbIe KOMIIO-
3UILMOHHBIE MaTepuasl [12].

IlepBble MONBITKY MCTOJIb30BAHNUA yriepoaa B Me-
IVIIMHCKOJ MTpaKTyKe ObLIM MPeANpPUHATHI elle B Ha-
gaJie TIPOLLLJIOro CTOJIeTHA, @ B 70-X rofiax Ha4aJIoch ero
npumenenne [13]. OxHako nHTEpPEC K 9TOMY MaTepuaty
[TOCTENeHHO MMporaJL. Buanmo, 370 ObLIO CBA3AHO C TEM,
YTO MMILIAHTAThl MBTOTOBJIAINICE U3 ITPOMBIILIEHHO-
ro yryiepoza, AJis KOTOPOTO XapaKTepHa IOBBIIIeHHAA
IIPOYHOCTb ¥ OTCYTCTBHE 110D, HEOOXOAMMBIX JIJIfA ITPO-
pacTaHusd B HUX KOCTHOM TKaHN. C nauaJsa 90-x rozioB
yaasoch M3MEHWUTh €ro NMPOYHOCTHBIE ¥ YJy4IINTDH
OCTeOMHTEerpaTUBHbIE CBOJICTBA, YTO CHOBA BBI3BAJIO
MHTepec K IaHHOMY MaTepuasy [14-21].
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Ha ceroguamnamit 1eHb KOMIIO3UIVIOHHbIE U3JEJINA 13
yriepoza, MoKa B OTPaHMYEHHOM KOJIMYECTBE, VCIIOJIb-
3yHTCA TP PEKOHCTPYKTUBHO-BOCCTAHOBUTEJBHBIX
ornepamyax B YeJOCTHO-JIMLIEBON 00JacTy; OIepaTuB-
HOM JIEYEeHNMH JleTeHepaTUBHO-IUCTPO(UUECKUX II0pa-
YKeHMI1 TIO3BOHOYHNKA; 3aMeIleHN) KOCTHBIX NeheKToB
Py TpaBMaX KOHEYHOCTEJ! M II03BOHOYHMKA, & TaKiKe
IIpJ OCTEOMMETMTUYECKUX, TyOepKyJIe3HBIX U 3JI0Ka-
YeCTBEHHBIX NOPaKeHNaX KOCTelt; IJIA SHI0IIPOTe3NPOo-
BaHNA; aJJIOTePHMOINIACTUKY TIPY XUPYPIUUECKOM JIe-
geHny abOMMHANIBHBIX TPBIXK M aJIJIOTEHOILIACTIKA 1P
MIOPaKeHNN CBA30K M CYXOMKWJIMIL, PEKOHCTPYKTVBHBIX
orepalyAx Ha JIOOHBIX cuHycax [21—25].

B Poccuiickoit Penepanym n1d 3azad TpaBMa-
TOJIOTMM ¥ OPTOINEeIV IIPEeAJIOKEeHbl K IPUMEHEHNIO
«V/IMIJIaHTaTBEl  yIJIEPOOHBIE  HAHOCTPYKTYPHBIE»
(PermcrpaloHHBII HOMEP MEIMUIMHCKOTO W3JeJs
P3H 2014/2080). TanHble yriepoaHble HAHOCTPYK-
TypHble nMnianTatel (YHV) Beimyckasmnes ¢ 2008 .
Kak «VIMIJIaHTaThl YIJIEPOJAHBIE IJIA KOMIIEHCAIINN
KOCTHBIX JedeKToB komnosunuoHHele [APTO» (pe-
ructpannosHoe ynocrtoepenne Noe @CP 2008/03617).
3a mepnox ¢ 2008 r. mo HacrosIee BpeMs HAKOILIEH
ONBIT NPUMEHEHNs yKa3aHHBIX MMILIAHTATOB, OJHAKO
0000IIIeHHBII aHAJIM3 9TUX JAHHBIX JI0 CUX II0P HE IIPo-
BOINJICA.

Mesns paboTel: MPOaHAIM3NPOBATE OMBIT KJVHUYIE-
ckoro npumenenus YHJI B mpakTuke TpaBMaTOJIOIMN
VI OPTONe NI Y HEPOXUPYPIMAIL

3a nepuoz ¢ 2008 o 2014 r. YHVI 661111 ipMeHe-
HBI y 123 manmeHToB ¢ KOCTHOI NaTOJOTMell B Me -
LMHCKNUX yupexaenuax [Tepmn, Tromenu, ToGoabeka,
Vmmma, Camaper Exatepuubypra, Pocrosa-na-
Hony, Cankr-IlerepGypra un JleHnHrpaacKoii obJac-
™ (Taba. 1) [26—31].

Besonacrnoems. OrmeueHHble B OsnmxaiiieMm u
PaHHEM II0CJI€0IIePalMIOHHOM Nepuoe (HaxoKIeHne
B CTalMOHape) HeskeJaTeJibHbIe ABJIeHUA (Tadia. 2)
OblLIM paclleHeHbl HaMU KaK HejKeJslaTeJbHble COObI-
TUA, T.e. ABJAIN coboit 0boe HesKeJaTeJabHOe Me-
JUIHCKOE IIPOABJIEHNE, KOTOPOe MOYKeT ObITb U He
CBFAB3aHHBIM C JICCJIe[yeMbIM MeINIIHCKUM U3JIeJIIeM
(coraracao TOCT P MICO 14155-2014 «Kauandeckue
ncesenosannsa. Hannesxamas kiHndeckas mpakTi-
ka»). Cepbe3HBIX HeKeJIaTeJIbHbIX COOBITUI, HeMe-
JIaTeJIbHBIX BO3IECTBUII M3NIeNnsa ¥ HelpeBUIeH-
HBIX CEPbE3HBIX HeKeJaTeJbHBIX BO3IENCTBMII 3a
BpeMs ncnosb3osanua Y HVI He 3acurcupoBaHo.

JlokasmbHAsA OCTeOMHTErpamysa MeKTEeJIOBOTO M-
mIa"TaTa (4 ciydas) M OTCYTCTBUE IPUBHAKOB cpaliie-
HIA TpaHcIiaTaTa (1 cayyait), oTHeCeHHBIE UCCIIEI0-
BaTeJIsIMI K HEKeJIaTeJIbHbIM COOBITMAM, IO HAIIEMY

Ta6n. 1. CeoaHble AaHHbIE 110 MPUMEHEHWI0 YHU B KITMHNYECKOM MpakTuKke

Yueno
Tloxazamna mipicEron OnepaTuBHaa TeXHONOTHA
TTosHOE MM YaCTUYHOE 3aMeleHNe TeJl I03BOHKOB
1 (MJ11) MEFKITO3BOHKOBBIX JUCKOB IIPY TIOBPEKIEHIAX
1 3a00J1eBaHIAX TIO3BOHOYHIKA 75
TyOepry1e3 36
0CTEOMMEJNT 14 75 — YHM+KocTHasA ayTOILIacTuRa
OITyXO0JIb 2
JlereHepaTNBHO-aycTpoduyeckne 3aboeBanna
TIO3BOHOYHMKA 3
repesioMm 20
4 — YHU+AB®D
" — 4=
Bewemernie necboxnon mpn nepesouax wocreiineprnx o 3 YEH xocan ntacrinca octnan nae
M HUPKHIX KOHEYHOCTeN p p

OcreoMmesmTraecke, TybepKyIe3HbIe I 3I0Kaue-
CTBEHHBIE TOPaKeHNsA KOCTel

BoccraHOBIIEHNE BBICOTHI MBILIENKOB OeApeHHO 1 60JIb-
1mebepIioBoit KOCTEN IIPY VX MMITAKT-TIEPEJIOMAX

1—YHI
1 — YHM+kocTHasA iacTuHa
21 — YHM + KocTHaA ayTOIIacTUKa
23 1 — YHMU + annapar Vimsaposa
1— YHIN
15 14 — YH + kocTHa#A ayTOIJIACTUKA
1 — YHMU +xocTHad miacTuka + KocTHas IJIaCTUHA

IIpumeuanne. AB® — annapart BHEIIHE (puKca.

Tabn. 2. HexenaresnbHble cOObITYS, BO3HUKLLME B G/IXKaNLLEM 1 PAHHEM MOCE0NePaLMOHHOM epuoae npu npumeHeHunn YH

Tlokazanns

Heskenarenbaoe cobbiTue

3 — peaKTHUBHBIN NJIEeBPUT

IToHOE MM 9acTUYHOE 3aMeLeHNe TeJl [I03BOHKOB
(111) MEKIIO3BOHKOBBIX AMCKOB IIPY ITOBPEIKACHUAX
¥ 3a00JIeBaHMAX [T03BOHOYHMKA

2 — cepoma MocJIeonepanyoHHOro I1Ba

3 — pacxosKJeHue IIBOB

1 — oTcyTcTBME IPU3HAKOB CPaIlleHNA TPAHCIJIAHTATa
1 — Murpaiys UMITaHTaTa U3 KOCTHOTO JIOKa

4 — noxkaJsbHAA OCTEOMHTEerpaumsa MeKTeJIOBOT0 MMILJIaHTaTa

3aMeleHne nedeKToB Ipy epesomMax KOCTeil BEpXHUX
¥1 HIZKHIX KOHEYHOCTeNn

OcreoMuesmTudeckye, Ty0epKyJIe3HbIE U 3JI0KaYe-
CTBEHHBIE TTOPAKEHU KOCTel

BoccTaHOBIIeHE BBICOTHI MBIIIEIKOB OeAPEHHO U
60Jb1IIe6€ PIIOBOIT KOCTEI IIPH MX MMIAKT-TIepesomMax

1 — narsoenue B obsacTu onepaiym (abeuecc), OBLILIEHNe
TEeMIIepPaTypPhI TEJA;
1 — HecTabMJIBHOCTD ammapara

2 — MOBEePXHOCTHOE MH(MUIMPOBaHNME TI0CAEONEePALMOHHON PAHBI

1 — noBepXHOCTHOE MH(DUIMPOBAHIIE TIOCJIE0NIEPALIMOHHOI PAHbI
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MHEHIIO, COOTBETCTBYIOT IIpU3HaKaM 3(heKTUBHOCTI
neuenns. CienoBaTebHO, 00IIee YNCJIO HerxelaTe b
HBIX coOBITUI Tpu npuMerernn Y HU cocraBuso 14 u3
117 (6 cayyaeB IpyMeHeHMA VMILIAHTATOB B CBA3M C
OTCYTCTBUEM JIaHHBIX II0 pe3yJibTaTaM JieueHNa B 00-
IIYI0 CTATUCTHUKY 10 6€30I1aCHOCTY He BKJIIOYEHbI), YTO
cocraBuio 12%.

OueHnBas IPUYNHHO-CJIEACTBEHHYIO CBA3b MEM-
ny wucnosb3oBaHueM YHIV n 3adurcupoBaHHBIMU
HeyKeJlaTeJIbHBIMIL  COOBITUAMM, HYKHO OTMETUTb,
410 6OJBIIMHCTBO 13 HUX (13 cobbiTuit 13 14) HeIb3s
OTHECTU K HeyKeJaTeJIbHOMY BO3IeMCTBUIO M3/esns
(em. Taba. 2). JJaHHBIE OTKJIOHEHUSA CKOpee BbI3BaHbI
ommbKamMy, CBA3AHHBIMM C TEXHUYECKON peasnsa-
1[JIell OTIePaTUBHOM TEXHOJIOrMN (HeIOCTaTOK XUPYyP-
IMYEeCKOil MPAaKTUKM M OIbITa I10CJIe0IepanfoHHOrO
BeJleHusA DOJIbHBIX ¢ ycTaHoBJIeHHbIM Y HI). Ha ocHo-
BaHMUM 2TOTO CBA3b MeKAYy 13 HabJroaeMbIMI HeKe-
JlaTeJIbHbIMY COOBITMAMMN M TpuMeHeHneM Y HVI Mmook -
HO ONpenesuTh KaK MaJIOBepPOATHYI. B0O3MOKHYIO
cesA3b ¢ npumeHeHneM YHVI umeer 1 coryuait Ha-
rHoeHnsi B objacTu omepauyy (nevyeOHasA TaKTUKA:
BCKpbITHE abcliecca 1 NpoBeieHre aHTudaKTepnab-
HOI 1 aHTUIIMPeTn4YecKkoil Tepamun). IloBepxHOCTHOE
BocrajieHre B 00JIacTy BMeIIaTeJbCTBa YCIEIIHO
KyIMpPOBaJy OOIIeXNPYyPrUdecKMMMY MepOnpuATIA-
My (mepeBsi3Ka, allJIMKalMM aHTHOaKTepHaJbHbIX
rpenapaToB, yJbTpaduosaeToBoe 00IydeHne paHbI).
Murpanyusa UMIJIAHTaTa U3 KOCTHOTO JIO¥Ka MoTpebo-
BaJia JIOMOJIHUTEJbHOV BHEIIHeN MMMOOMIM3alun,
4TO, TI0 MHEHMIO JICCJIeJOoBaTeJell, He MNOBJIMAJIO Ha
pesyabrar Jedenus [27]. HecrabmasrocTs ABD
(1 coryuait) MMKBUAMPOBaHA IIOCJIE TEePeIrpoBeNeHNsd
4 punToB llanna.

HecmoTps Ha HaJrdue HeXKeJaTeJbHBIX COOBITHIA,
BO Bcex ciayudadx npumeHenusa YHVI pana 3amuBana
[EePBUYHBIM HaTAKEHNeM, NPU3HAKOB TeHepasn30-
BaHHOTO BOCMAJIEHMHA, AJUIEPIMYEeCcKUX peakuuii He
Habumonasock. Ilpu ncnosnb3oBanum Y HYI B nesisax Boc-
CTaHOBJIEHMSA BBICOTBI MBIIEJIKOB OefipeHHO 1 60Jb-
1ebepIioBoil KOCTel IIpy UMIIaKT-TIEPeJIoMax He OTMe-
4aJI0Ch HEKPOTUYECKNX U aTPO(UYeCKNX U3MeHeHui
B IePUapPTUKYJIAPHBIX TKAHAX, M30BITOYHOr0 00paso-
BaHMA KOJUIOUAHONM TKAHY MJIM BTAHYTOrO pyOlieBaHNA
B 00J1aCTI OTIEPALIMOHHOTO JgocTyna [28].

CiyuaeB pasBUTHUA HeKeJATeJIbHBIX COOBITHII B
oTmaJieHHOM Iepuoze (Oosee roza rocsje OKOHYaHUA
JIeYeHNsI) B AHAJM3UPYEMBIX MCTOYHMKAX He IIpef-
CTaBJIEHO.

Ippexmuenocms. IIpu mcnonszosamn YHIL B
L[eJIAX [IOJHOTO MJIV YaCTUYHOTO 3aMelleHMs TeJl I0-
3BOHKOB M (MJIM) MEKIO3BOHKOBBIX JVICKOB IIpU II0-
BpeskAeHnAxX ¥ 3abosleBaHMAX IO3BOHOYHNKA IIPU-
3HakM (QOPMMPOBAHMA KOCTHO-YTJIEPOIHOrO OJIOKa
obuapy:xuBammn y 59 (78,7%) n3 75 maimeHToB B CPOKA
1o 1,5 mec mocJie orepaliyi. B wacTHOCTM, HadYaJIbHbIE
[PM3HAKM KOCTHOTO CpallleHMsa ayTOTPaHCIJIaHTa-
TOB C JIO}KEM depe3 1 Mec mocje ornepauuy B rpymie
[Ipy 3aMelLeHNH TeJI TO3BOHKOB ¢ npuMeHennem Y HV
BoIsiBJIeHbl B 71,9% ciy4aeB, B KOHTPOJIBHOI TpyIe
(6e3 npumenennsa YHI) — e B 46,7% (p<0,01).
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OrMmedeH 1 cay4ait OTCyTCTBUA IPU3HAKOB CPallleHNa
TpaHCIJIAaHTaTa (IPU3HAKM 0CTeosn3a) B OmsKaiiiem
rocJIeoIIeparioHHoM nepmose [29].

B cayuae npumenenna Y HV npu ocreommnenntuye-
CKUX, TyOEpPKYJIEe3HBIX ¥ 3JI0Ka4eCTBEHHBIX MOPaKe-
HUAX KOCTEel CPOKY KOHCOJIVIALMM II0CJIe OIepanum He
OTAMYAJMCH OT TAKOBBIX, KOrja JAedeKThl 3amelaJin
TOJBKO KOCTHBIMM ayTOTpPaHCIIaHTaTaMyu. PyHKLMA
CycTaBOB BOCCT@HAaB/IMBAJIaCh B IOJHOM O0BeEMe.
[TpusHaku ocreonHTerpaiyy ¥ HVI nipu Beinmcke mpu-
CYTCTBOBAJIM y BCeX MalMeHTOB. Murpaimy MMILIaH-
Tarta He obHapy»KeHo [29].

IIpn ncrose3oBarna YHV B mesnax BoccTaHOBIIE-
HIA BBICOTHI MBIILIEJIKOB OepeHHoI 1 60IbiIe0epIioBosi
KOCTeli Ipy MX MMIIAKT-TIepeJioMax CpeaHnii CPOK Bpe-
MEHHOJ HeTPyJ0CIOCOOHOCTH IalMeHTOB COCTaBILI
16—18 "exn, cpeaHuit nepnos opMmupoBaHua KOCTHO-
yraepoasoro 6ioka — 68,8 nua. Yepes 35—40 nneii mo-
cJ1e onepalu 60JIbHBIE OTMedaJ KynuposaHue 6oe-
BOrO cuHApOoMa [28].

Ilna caygaeB npruMeHenns YHV ¢ memnwio 3ame-
mienns ned)eKToB Ipy MepeoMax KOCTel BePXHUX U
HIGKHUX KOHEYHOCTE! JaHHble IIPeJCTaBJIeHbl TOJIbKO
10 3 malMeHTaM, y KOTOPBIX IPU3HAKM OCTeOMHTerpa-
L/ OTPEeIENIANICE B Cpe/lHeM dyepe3 1 mec mocJie BMe-
LIaTeJILCTBA.

B nesiom npusHakm ocreomHTerpauym YHI (mo
nmauaeiM pertredorpadgum, KT, MPT) B 6mmsxarimem
[IOCJIEOIEePAIMIOHHOM Ilepuojie (0 M IIpM BBIIVCKE
u3 crauyonapa) umesn mecto B 99 (86,1%) cayuyaax
n3 115, Mo KOTOphIM OBbLIN IIpeCTaBJIeHbl JaHHbIE T10
OCTEOVMHTErPalyy; IPM3HAKI OCTEe0IU3a B 30He TPaHC-
MJAHTaTa, OTCYTCTBUE IPU3HAKOB cpalleHusa B Om-
sKajieM nocJjeonepanyornHom nepuoge — B 1 (0,8%)
ciydae.

IIpu ucnosnb3oBarvm YHVI ana nonHoro mim 4a-
CTMYHOIrO 3aMeIlleHus TeJI ITO3BOHKOB I (JMJIM) MerK-
MIO3BOHKOBBIX IVICKOB IIpM IIOBPEMXOEHUAX M 3a-
foneBaHMAX II03BOHOYHMKA XOPOILIMe ¥ OTJIMYHBIE
pe3yJabTaThl JedYeHus B OTAAJIEHHOM Iepuoje OTMe-
yeHbl B 52 HaOMIOEHNAX, YAOBJIETBOPUTEJbHbIE —
B 11. YioBneTBOpUTEIbHBIE PE3yIbTaThl JIEYEHNA UC-
caegoBaTe/ CBA3BIBAIOT C XapaKTepoM (OCJIOMKHEeH-
HBII1) TTOBPEKJIEHMII CerMEHTOB IT03BOHOYHOTO CTOJI-
fa ¥ BBIPA’KEHHBIM HEBPOJIOTMYECKUM IeUIMTOM.
V¥ 2 manmeHTOB MMEJIO MEeCTO HapylleHne (opMupo-
BaHMA KOCTHOTO OJIOKA M3-3a OTCYTCTBUA CpallleHus
KOHIIOB TPAHCILIAHTATOB, U3 HUX B 1 HaOmogeHnu Ha
one pesopbumm. Y 4 HalMeHTOB PErMCTPUPOBAJIN
ABJIEHMSA JIOKAJBHOM OCTEOMHTEerpaliy MesKTeJI0OBO-
TO UMMILIAHTATA, YTO CBUAETEJIbCTBOBAJIO O HEIIOJHOM
COOTBETCTBUM (DOPMBI JIOZKA 1 IIPUJIETAIOIIEro K HeMy
yMILIaHTaTa (HeroJsHoe hopMupoBaHUe KOCTHO-yTJIe-
poznHoro 6J0Ka).

Anasms npumenerna YHV npu octeomuemTiye-
CKMX, TyDEPKYJIE3HBIX ¥ 3JI0Ka4eCTBEHHBIX IOpaske-
HuAX Kocreil (21 ciorydait) mokasaj, 4TO yTJIepOIHbI
MaTepuaJ ¥ KocTh 06pas3yoT npAMoe coeinHenne 6e3
npu3HaKoB pes3opbiym. Yepes 3 mec mocJie ornepanmmn
nopst Y HY 3amosHAIOTCA KOCTHOM TKaHbIO, obecredn-
Bas OMOJIOTMYECKYIO (PVMKCALVIO B KOHCTPYKLIMM «VM-
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IIAaHTAT—KOCTb» C (DOPMMPOBaHNEM IIPOYHOTO KOCT-
HO-yTJIepoaHoro 6Joka [29].

ITpumenenne YHII B 11e/1AX BOCCTAHOBJIEHNUSA BBICO-
ThI MBIIIEJKOB OepeHHot 1 60JbIIe0epIIoBOil KOCTel
IIpJ MMIIAKT-TIepeJioMax IT03BOJIMJIO IMOJYYUTh XOpOo-
1IMe ¥ OTJIMYHbIe pe3yabTaThl JedueHnd (61—80 HanaoB
no mxkaJsie LEFS) y nogaBiismoiiero yncsa nauueHToB
(12 gestoBek). Y IOBJIETBOPUTEJIBHBI PE3YJILTAT JIede-
HyA (41-60 6asnioB) 3aperncTpmUpoBaH y ABYX Maly-
€HTOB IIOKIJIOT0 Bo3pacTa ¢ nepesiomom tuna C3, mpu
9TOM CHIKEHMe YPOBHSA KauecTBa KM3HM B I10CJIe0Ie-
PalLMOHHOM [TIePMOJie ¥ HUX He BbIABJEHO [28].

B mesom orpasieHHbIE PE3yJIbTATHI IPUMEHEHUA
YHII xak xopomme pacreHess! B 64 (83,1%) nabione-
HUAX, KaK yZI0BJIeTBOpUTEJbHbIe — B 13 (16,9%), Hey-
JI0BJIETBOPUTEJIBHBIX MCXO0B He oTMeueHO. [Ipu3Haknu
HEeTIOJIHOTO (hopMMpOBaHMA (II0 JaHHBIM PEHTTEHOTpa-
¢y, KT, MPT) KoCTHO-yriIepofHOro GJi0Ka B 30HE
TPaHCIJIaHTaTa, OTCYTCTBME IIPUM3HAKOB CpallleHUd
3apeructpupoBassbl B 6 (6,1%) n3 98 cayuaes, 1o Ko-
TOPBIM MMEIOTCS JJaHHbIEe 110 ocTeouHTerpanyy Y HVI B
OTZaJIEHHOM IIepPUOJIE.

Anaaus u menedxrcmenm puckos. Ha ocHOBe mme-
IOIIIEeTO OIBITA KIMHMYeCKoro npumenenns Y HY Oblin
pas3paboTaHbl METOANYECKNe PEKOMeHAAIMN 110 Me-
HeIKMEHTY PMUCKOB IIPMMEHEeHUd JaHHOTO MeJIUIIVH-
cKoro maznemmd [32]. ABTopaMn BbIIeJIEHBI Jie4ebHO-
XUPYypPrudecKne PUCKM, CBA3AHHBIE C YeJIOBEYECKUM
dakTopoM, a TakKe OpPraHM3aIMOHHO-TAKTUYECKVe
puckn. Ilocie NpuMHATUA KOPPEKTUPYIOIMX MEpPO-
NPUATUI 110 MMHUMM3aluy OOHAapPY»KEHHBIX PUCKOB,
BEPOATHOCTb BO3HMKHOBEHNSA OTMEUEHHBIX BBIIIE He-
JKeJlaTeJIbHBIX COOBITMII (MMUrpamysa MMILIAHTATa U3
KOCTHOTO JIO3Ka M MH(MUIIMPOBAHME [TOCIE0NePAIIOH-
HOJ1 paHbI) MOYKeT ObITh CBe/IeHa K HYJIIO.

3armodenne. [IpoBeieHHbIT aHAM3 TIOKA3aJl, YTO
yccsiefioBaTeN M OTMEYalT KJMHUYECKY 3ddek-
TMBHOCTb McHoab30Bauua YHIVI npu s3amernenun ne-
(heKTOB MEIKIIO3BOHKOBOIO JVICKA ¥ TeJI [I03BOHKOB, a
TaKKe IpU IJIacTike Ne)eKTOB KOCTell pa3JIMdHOIl
aruoJsiorun. IlosrydeHHBIE JaHHBIE CBUAETEJLCTBYIOT
00 ocTeOMHTEerpaTUBHBIX cBoicTBax ¥ HU n ux 6uosto-
IM4ecKoil MHePTHOCTH. Bee ncesenoBaTes KOHCTATH-
PYIOT XOPOIIYIO IEPEHOCHMOCTD U3V, OTCYTCTBIE
Cepbe3HBbIX OCJIOMKHEHMI M IMOOOYHBIX 3(P(EeKTOB, B
TOM 4yCJIe OpU AJMTeJbHOM (o 1 roga) HabIOAeHUN
3a NauyeHTaMIL

YacToTa HeKeJlaTeJbHbIX COOBITHUI OlleHeHa HaMu
B 12%. B nogasasrouiem dosbumacTBe (92,9%) coyua-
€B BO3HUKIIVE HeKesaTeJbHbIe COOBITIA MOKHO 00b-
SCHUTb OTCYTCTBMEM JIOCTATOYHOTO XMPYPTUUECKOTO
OIIBITA IPMMEHEHN A U3AEeJINA Y OIbITA 10 BeJIeHMIO I1a-
umenToB. Ommbky NpyUMeHeHNd U3Aesus, CBA3aHHbIe
¢ geJsioBedecKMM (PaKTOPOM, a TaKKe PUCK, 00ycJoB-
JIEHHBIVl MICIIOJIb30BAaHMEM M3JeJA HeKBaJIM(pUIMPO-
BaHHBIM II€PCOHAJIOM, MOYKHO OTHECTM K KaTeropmn
BO3MOXKHBIX, HO IIONTAJAI0IMX B 00J1aCTh JOITYCTUMbIX
3HA4YeHMIL.

B 6,1% naburonennit ncross3osanne Y HVI nmpusHa-
HO HeaddexTnBHBIM. H1 B 0/1HOII 113 IIpeicTaBIeHHBIX
paboT He OTMEYEHO CJIydaeB HapyIIeHus (PU3NKo-Me-
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XaHINYECKUX XapaKTepHUCTUK (geopmanmy, Hapyle-
HII€ [IeJIOCTHOCTH M T.J.) U3 eJNA IIPU ero IIPUMeHeHNN
Ha BCEX dTamnax JedyeHnd (MMIJIaHTauus, PaHHUIL 110~
CJIeOIIepPalliOHHbI MePHOJ, OTJAaJIEHHble Pe3yJibTa-
TBI).

Taxym 06pas3oM, aHaJN3 UMEIOIIET0CH ObITa IIPU-
meHeHusa YHVI mosBoJsiger 3akjO4YnTh, YTO U3EJINe
obnazaeT AOCTAaTOYHBIM HAOOPOM XapaKTepuCTHK
(OCTEOMHIYKTUBHOCTb, OMOMHEPTHOCTH, Oesomac-
HOCTB), MO3BOJIAIOIINX MCIOJIb30BATh U3EJIe B IIPaK-
TUKEe TPaBMAaTOJOTUM ¥ OPTOIEUI, YTO PaCHINPAET
BO3MOXXHOCTH OIEPaTUBHOrO JIEYEHUA KOCTHONM I1aTO-
JIOTMY pas3anyHoi aTnosiorvn. Hapany ¢ atum Heobdxo-
JVIMBI IIPOCIIEKTYBHBIE MCCJIeJOBAHNA, HATIPABJIEHHbIE
Ha BCECTOPOHHEE U3ydeHle pe3yJbTaTOB IPUMEHEeHNA
YHU npm JedeHuMn opTOIEI0-TPaBMAaTOJOTMYECKUX
OOJIbHBIX.
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