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Llenb: n3y4eHne octeonnactuyeckmx CBOMCTB BOSIOKHUCTOrO U rpaHyfIMpoBaHHOrO MOPUCTOro HUkenuaa
TMTaHa 1 BO3MOXXHOCTEN NPYMEHEHNA OaHHOro MMNaHTara B KNMHUYECKOM NpakTuKe.

MaTepuan u meToabl. Bo Bpems BbINONMHEHWSA HACTOSALLEr0 UCCNEfOBaHMA NPY 3anofHEHUN KOCTHbIX Ae(DEeKTOB
1 NO0CTEN ObIIM NCMOSIb30BaHbl BONIOKHUCTBIV M MOPUCTbIV FPaHYIMPOBaHHBIV HUKENMAA TUTaH. OKCNePUMEHTbI
6b111 NPoBefeHbl Ha Kponukax nopofpl LUnHwmnna maccown okono 2,5-3 Kr. B ka4ecTBe Hapko3a 6bIi UCMOSb-
3oBaH npenapat 3onetun 100 2 mn. MNocne rngponpenapoBky ¢ NOMOLLbIO ynsTpakanHa DS 1,8 (1: 200 000)
BbIMOJTHANCS Pa3pes Mo Kparo HYXXHEW YentocTu. 3atem NPOBOANIIOCH CKENETUPOBaHME albBEOSIAPHOro OTPOCTKa
Tena HWXHeN 4encTn, oTcnanBaHne HagKoCTHULBI. [Tocne 3Toro ¢ NoMoLLBI0 h1cCypHOro 6opa hopmmupoBarn-
€Sl UCKYCCTBEHHbIV AedeKT pa3aMepoM okoso 5 MM. C Lienbio OCTEOMHTErpPaLMKM 1 MOBbILLEHWA OCTEOUHAYKLIMM
BOCMPOM3BeAEHHbIe AeheKTbl 3anoSHANNCH rPaHyNMPOBaHHbLIM MW BOTOKHUCTLIM HUKENNOOM TUTaHa. 3atem
paHa ykpbiBanacb CETKOW M3 TKAHEBOIO HMKeNMAa TMTaHa COOTBETCTBYIOLLErO pa3Mepa, KOTOPbIN BbINOMHAN
ponb MmembpaHbl. PaHbl Hag fAeteKToM NOCAI0NHO YLIMBAAUCh Y3MOBbIMU LUBAMM.

Pesynbtatbl. [ocnegytoLLiee npopacTaHye MnaHTaTa HoBOOO6Pa30BaHHOW KOCTHOM TKaHbIO NOATBEPANIIO OCTEOMHTET-
paTuBHbIE CBOMCTBA HUKeNuaa TutaHa. Kpome Toro, B TKaHsX BOKPYr fedekTa He 06HapyXmBanoch AUCTpon4eCcKnx
N HEKPOTUHECKNX N3MEHEHUI, YTO MOXET CBMAETENbCTBOBATL 06 OTCYTCTBMM Y MaTepuasna TOKCUHECKUX CBOWCTB.
3akntoveHue. lNpumeHeHne BONOKHUCTOrO HUKeNVAA TUTaHa AN 3anofHEHNS OCTATO4YHbIX KOCTHbIX MONOCTEN
YeJCTHO-NMLIEBON 06n1acTy No3BonseT a(peKTMBHO BOCCTaHABNMBATb YTPayeHHblE KOCTHbIE CTPYKTYpPbI.
OH ABnseTcsa Hanbonee ygoobHbIM Y 9PrOHOMUYHBIM B MCMOJSIb30BaHUM.

KntoueBble crioBa: rpaHyIMpOBaHHbIA HUKENUAAa TUTaH, AedeKkTbl YeNtoCcTeNn, ocTeonnacTn4eckmue maTepum-
anbl, HATMHON.

ABTOpbI 3asABNISIIOT 06 OTCYTCTBMU KOH(pJINKTA MHTEPECOB.

McTo4HMK dhuHaHcupoBaHus. He ykasaH.

Onsa uutupoBaHus: Mensepnes H0.A., LLlectakosa J1.A., Ycatos [.A. lNMpMMeHeHWe BONIOKHUCTOrO HUKenuaa
TUTaHa gNnsa 3anofIHEHNSA OCTaTO4HbIX KOCTHbIX nosiocten. fonoea u wesd. Head and neck = Russian Journal.
2018;6(1):15-17

ABTOpbI HECYT OTBETCTBEHHOCTb 38 OPUrMHAIbHOCTb NPeAcTaBNeHHbIX AaHHbIX U BO3MOXHOCTb Ny6rMKauum
WNMCTPaTUBHOIO MaTepuana — Tabnuu, pUCyHKoB, poTorpadui naumMeHToB.

ABSTRACT

Aim: to study the osteoplastic properties of fibrous and granular porous titanium nickelide and the opportunities
of using this implant in clinical practice.

Materials and methods: fibrous and porous granular titanium nickelide was used to fill bone defects and cavities.
The experiments were carried out on Chinchilla rabbits weighing about 2.5-3 kg. As an anesthetic we used
Zoletil 100 2 ml. After hydro-preparation with ultracaine DS 1.8 (1: 200 000), a cut along the edge of mandible
was performed. Then, the alveolar process of the mandibular body was skeletonized, and the periosteum was
exfoliated. After that, with the help of a fissure bur, an artificial defect about 5 mm long was formed. For the purpose
of osseointegration and enhancement of osteoinduction, the reproduced defects were filled with granular or
fibrous titanium nickelide. Then the wound was covered with a net of fabric titanium nickelide of the appropriate
size, which served as a membrane. Wounds over the defect were layer-by-layer sutured with nodal sutures.
Results. Subsequent germination of the implant with a newly formed bone tissue confirmed the osseointegration
properties of titanium nickelide. In addition, there were no dystrophic and necrotic changes in the tissues around
the defect, which may indicate the low toxicity of the material.

Conclusion. The use of fibrous titanium nickelide for filling the residual bone cavities of the maxillofacial area allows
the effective restoration of the lost bone structures. Its application seems to be the most convenient and ergonomic.
Key words: granulated titanium nickelide, jaw defects, osteoplastic materials, nitinol.
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AKTyanbHocTb

Mpu aHanuse nNpoBefeHHbIX UCCNEA0BAHUIA BbININ YCTAHOBNEHbI
pasnnymus 1 B xapakrepe [eeKTOB, MCKYCCTBEHHO CHOPMUPOBAH-
HbIX Y TA60PATOPHBIX XWBOTHBIX, U B CPOKAaX OCTEOreHHOI pereHe-
pauuu, 06YCIIOBJIEHHbIE TUNOM OCTEOMIACTUYECKOro MaTepumana,
KOTOPbIM 3aM0NHANM KOCTHbIA aedpekT [1, 2].

Llenbto npoBefeHHOro UCCNeA0BaHNA BbI0 N3Yy4eHIe 0cTeomnna-
CTU4ECKNX CBOWNCTB BONMOKHICTOrO W rPaHyfIMpoOBaHHOr0 NOpUCTOro
HUKeNAA TUTAHA U BO3MOXXHOCTEN NPUMEHEHIUS AAHHOM0 UMJIaH-
TaTa B KIIMHUYECKOI NPaKTUKe.

Marepnan u meTofbl

dKcnepuMeHTanbHble U MOPONOrMYecKne NCcneaoBaHns,
MPOBEAEHHbIE HAMW, MOKa3anu, 4T0 3aMeLleHne UCKYCCTBEHHO
CO3AaHHbIX KOCTHbIX Ae(DEKTOB YeMOCTEN Y KDONMKOB MaTepuanamm
3 CBEPX3NACTUYHOrO M MOPUCTOrO HUKENMAA TUTaHA OKa3blBaeT
PasfINYHOE N0 BbIPAKEHHOCTU BO3AENCTBME HA AMHAMMKY penapa-
TUBHOrO OCTEOreHe3a W 3aXXMBNIEHNS KOCTHOM paHbl.

lpy BbINONHEHUM HACTOSALLErO NCCMELOBAHNS ANs 3an0fHeHNs
0CTaTOYHbIX KOCTHBIX MOSIOCTEI 6bIN UCMOMb30BaHbI MaTepuanbl
3 CNnaBa HUKenmaa TUTaHa, 06nafaroLine 0CTEOHNOYKTUBHbIMU
1 OCTEOKOHAYKTMBHbLIMU CBOWICTBAMM: BONIOKHWUCTBINA HUKeNMAA
TUTaH, rPaHyNMPOBaHHbIN HUKeNuaa TUTaH [3, 6].

Bce onepauun BbINOMHANMCL NOJ, BHYTPUBEHHbIM HAPKO30M
¢ ucnonb3oBaHuem npenapara 3onetun 100. Mocne npoBeaeHNs
TMAPONPEenapoBKyM ¢ NOMOLLbH yabTpakanHaDS 1,7 (1: 200 000)
BbINOJIHANCA pa3pes no Kpar HDKHeN YentocTu. [poBOAMNOCH CKe-
NIeTUPOBAHME Kpas anbBEONSPHOr0 OTPOCTKA TeNla HIDKHEN Yesoc-
TW, OTCNanBaHNWe HaaKoCTHULbI. Mocne Yero ¢ NomMoLbl 60poB
1 (hpes PopmMnpoBanCA UCKYCCTBEHHbIN AedeKT, pa3Mepom 0KONo
5 MM. C Lenbio 0CTEOMHTErpaLun 1 NOBbILUEHUS 0CTEONHAYKLMM
HOB0OOOPa30BaHHble [eDEKTbI YeNIIOCTI 3aNOHANUCH BOOKHN-
CTbIM unu rpanynupoBanHbiM NiTi. B KOHTPONbHOM rpynne fedekt
He 3amONTHANCS HIUYEM, @ 3aXKNBas N0j KPOBAHbLIM CryCTKOM. PaHa
YKpbIBanach CETKOW N3 TKAHEBOTO HIKENMAA TUTaHa COOTBETCTBY-
fOLLLero pa3mepa, KoTopas UCnosb30Banach B KA4eCTBE MEMOPAHDI.
PaHbl Haa AeheKTOM NOCNOMHO YLIMBANMCH Y3MOBbIMIA LLIBAMU.

[na npuaanus onpeneneHHon opmbl, a TakKe Heo6Xo41MOii
3MaCcTUYHOCTM MaTepLan CBOpaYMNBany 1 3aKpennsaam y3nom. [JaHHas
MaHunynsauns NpoBOAMNACL 3apaHee Nnoj YeTbipeXKpaTHbIM YBe-
JINYEHMEM C MOMOLLbIO XMPYPTrHECKOT0 MUKPOCKONA, NOCHE Yero
matepuan ctepunusosanu. B pesynbTate o6ecneymBanach CTumy-
NALKMA NPOLLECCa OCTEOreHe3a, PereHepaLs KOCTHOM TKaHN 32 CYeT
1CNONb30BaHNs 6IOCOBMECTUMOr0 MaTepuana.

JKMBOTHbIX BbIBOAUNM U3 3KcnepumeHTa Ha 30-e, 90, 180-e cyTku.
Kponukam sogunu 3onetun 100, a 3aTeM BO3AYX B YLUHYIO BEHY.

[Tocne BbiBEAEHNS XXMBOTHBIX U3 3KCMEPUMEHTa NPOBOAWIIN
PE3eKLMI0 HUXKHEN YeNioCTy C NOCefyOLLMM ee NpenapupoBaHnem
11 BblieneHne hparMeHTa YentocT, COAepKaLLMM UMMIaHTUPOBAH-
HblIii Matepuan [4, 5].06pasubl TkaHen nomewanu B 10% 3abydepeH-
HbIN (HOPMANIVH C JaNbHENLLel AeKkanbLuHaumern n 06e3B0XNBaHNEM
B 6arapee CNMPTOB N0 CTAHAAPTHOM METOAMKE, C MOCNeayoLLUM
3roTOBMEHNEM NapaddnHOBbIX 6510KOB. CPe3bl TONLNHONR 4—6 MKM

OKpaLwwmBanm remMaTtokCUIMHOM W 303UHOM, MUKPOMYKCUHOM
no BaH-130Hy. CBETOONTUYECKOE UCCNEA0BaHMe U (hoTorpadoupo-
BaHWe MUKPONPEenapaToB OCYLLECTBASANN HA MUKpOCKone «Axiostar»
(Fepmanus) npu ysenudenun (<200 u x400).

Pe3ynbtatbl n 06cyxaeHune

B onbITHbIX rpynnax, rae Mcrnonb3osancs BONOKHUCTbIA UAN rpa-
HYNUPOBAHHbINA HUKENNAA TUTAH, 3aNOSTHAIOLLNA KOCTHBI JeeKT,
3QXUBJIEHWE NOCNeJHEro 3aMeTHO OTANYANOCh OT TAaKOBOIO B KOH-
TponbHOi rpynne. O6LYMM A0S ONbITHON rpynnbl 6b1710 3HAYUTENBHO
6osiee GbICTPOE 3aMoJiHEHNE LedeKTa pereHepupyroLLen KocT-
HOW TKaHbt0. AKTUBHOCTb KOCTHOII pereHepauuu 6bina pasnu4Hon
B PasHble CPOKM HAGMOEHMS Y XKUBOTHBIX B rpynne.

Ha 30-e CyTKI y XKMBOTHbIX OMbITHOR FPYNMbl 6bII0 OTMEYEHO 3anos-
HeHWe HoBOO6Pa30BaHHOM KOCTHOM TKaHbIo 6onee 2/3 06bema fedekta
C paspactaHuem no nepugepui rpy6oBOoSIOKHUCTON COBANHNTENTbHOM
TKaHW. B KOHTPONbHON rpynne Ha 30-e CyTKN y 60NbLUMHCTBA XIMBOTHBIX
KOCTHbIIA IeDEKT eLLie Obln 3an0NHEH HE3PEnbIM KOCTHbIM PEreHepaTom
11 PbIXI0M BOSIOKHWUCTOM COBANHNTENBHON TKAHbO.

Ha 90-e CyTKW Y XKMBOTHbIX OMbITHON rPYNMbl OTME4YEHO CO3peBa-
HIE KOCTHOI TKaHW, e KOMNAaKTU3aLus ¢ Hanmyuem auddepeHun-
poBaHHbIX COCy0B. MonHas pereHepans KOCTHOI TKaHu B rpynne
OMbITHBIX XXMBOTHbIX 0TMey4eHa Ha 180-e cyTku. B GbiBLieM aedekTe
Hab/1t0A4aN0Cch NPOpacTaHme MniaaHTaTa HoBO06pPa3oBaHHOM KOCT-
HOV TKaHbH0. [1etheKTbl ObIIv 3aM0NHEHbl KOCTHbIMY Tpabekynamu,
M0 apPXUTEKTOHMKE CXOXXMMU CO CTPYKTYPOIi HOPMAbHOI KOCTH,
C AN depPeHLNpPOBaHHbIMMK COCYAAMN.

Mpu nMnnanTaynm BCe Matepuanbl NePBOHAYANbHO BbI3blBa-
NN aCeNnTUYECKOe BOCMAEHE B OKPYXXAIOLLEH KIETOYHON TKaHMW.
IHTEHCMBHOCTL BOCNANEHUS HWU B OAHOM W3 ClyvaeB He BbilUna
32 PaMKM peakunu Ha BHELPEeHWe B OPraHn3mM MHOPOAHbIX Tefl.
[ncTpohuyecknx 1 HeKPOTUHECKUX N3MEHEHUIA B OKPYIKAHOLLIMX
TKaHAX He 06HAPY>XeHO.

3aknioyenume

[MpuMeHeHne BONIOKHUCTOrO HUKeNuAa TUTaHa [ns 3anofHe-
HUS OCTATOYHbIX KOCTHBIX NOSIOCTEN 4YeNtOCTHO-NNLEBON 0651acTu
no3BoNseT a(hPEKTUBHO BOCCTAHABNNBATL YTPAYEHHbIE KOCTHbIE
CTPYKTYpbl. OH sBNAETCA Hanbonee yoo6HbIM U 3PrOHOMUYHBIM
B UCMOMb30BaHWUN. 06pa3oBaHMio COOCTBEHHON KOCTU NpW 3TOM
Crnoco6CTBYIOT BbICOKME WHTErPaLMOHHbIE CBOMCTBA rPaHys HUKe-
nnja TMTaHa, CoLepXKaHme CeT MefIKMX Kanunnspos 1 hakTopos
pocTa, CO3AAKLLNX ONTUMANbHBIE YCIOBIS AN NPOLecca Hanpas-
NEHHOI pereHepawmmn TkaHer. [10 cpaBHEHNO C KOHTPOIIbHOM rpyn-
nov fedrekTbl, 3anosiHeHHble NiTi, TpoAeMOHCTPUPOBANY NyHLLYHO
JONHAMUKY 32KWBNEHNS, 3HAYUTENIbHO ObICTPOE N0 BPEMEHN 06pa-
30BaHMe KOCTHbIX TPABEKYI, CTPYKTYPHO CXOXMX C HOPMATTbHBIMU.
970 nofTBEPXAAeT OCTEONHAYKTVBHbIE 1 OCTEOKOHAYKTUBHbIE
CBOMCTBA MaTepuana. MNpopactaHue UMnaaHTata KOCTHON TKaHbHO
NOATBEPXKAET OCTEOUHTErpaTUBHbLIE CBONCTBA HUKENWUAA TUTa-
Ha. Kpome T0ro, B TKaHAX BOKPYr Aedekta He 06HapyXuBanoch
ONCTPOCHMYECKUX U HEKPOTUHECKUX U3MEHEHMIA, YTO MOXET CBU-
[1eTenbCTBOBATL 06 OTCYTCTBUN Y MaTepuana TOKCUYECKINX CBONCTB.
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PeueH3uns Ha cTaTbio

«MPUMEHEHWE BONMOKHUCTOIO HUKENAA TUTAHA AN SANONHEHIA OCTATOYHbIX KOCTHbIX MOMOCTEN». 10. A. Megsenes,
J1. A. WLecTakosa [. A. Ycatos

CTaTbfl NOCBSALLEHA OJHOMY U3 CaMblX aKTyaNbHbIX BOMPOCOB YeNHOCTHO-NMLEBOI XUPyprum — pa3paboTke METO0B 1 MaTepuanos Ans
yCTpaHeHus 1edheKToB 1 feopmaLnil KOCTHbIX AeteKkT0B. COBPEMEHHbIE TEXHOOMN NPeANnaralT pasfnyHble UCKYCCTBEHHbIE MaTepuansl,
NO3BOALLNE 3aMEHUTb aYTOKOCTb 1 N36€XaTh JOMNOMHUTENbHON TPaBMbl Npu 3a60pe TPaHCNaHTaTa, a TakKe 0TKa3aTbCs 0T UCMOMb30-
BaHNA aNNoOreHHoro marepuana.

ABTOpPbI NPEANOXMAN NCNONb30BATL ANA NNACTUKN KOCTHbIX Le(EKTOB HUKENUE TUTAHA W NPOBENN M3YYeHUe 0CTEONNaCcTUYECKNX
CBOICTB MOPMCTOr0 BOJIOKHUCTOrO U NOPUCTOrO rPaHynMPOBaHHOr0 HUKENNAA TUTaHA AN1s 3Y4eHNs BOSMOXHOCTE NPUMEHEHNS JAHHOTO
MMMNAaHTaTa B KNNHUYECKON NpaKTUKe.

NccnenosaHue noaTBEPXAAET BO3MOXHOCTb UCNONb30BAHNSA HUKENUAA TUTAHA B BYX MOAN(UKALMAX ANA 3aMeLLeHNs LeeKTOB KOCTHON
TKaHW YeNIlOCTHO-NIMLEBOI 0671aCTU U MOXET 6biTb PEKOMEH0BAHO K 0My61KOBAHUA B OTKPbITOM Neyatu.

Review on the article

APPLICATION OF FIBER TITANIUM NICKELIDE FOR RESIDUAL BONE CAVITIES FILLING Yu.A. Medvedev, L.A. Shestakova, D.A. Usatov

The article is devoted to one of the most challenging issues of maxillofacial surgery — the development of methods and materials for the
defects and deformations elimination. Modern techniques offer a variety of artificial materials that allow autobone replacing and avoiding the
additional injury while taking the graft, as well as the allogenic material use rejection.

The authors proposed the use of titanium nickelide for the bone defects plastics and studied the osteoplastic properties of porous fibrous
and porous granular titanium nickelide to define the opportunities of using this implant in clinical practice.

The study confirms the possibility of using titanium nickelide in two modifications to replace bone defects in the maxillofacial region and
can be recommended for publication in open print.
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