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Bgenenune. ABTopamMu NpeaioXKeHbl MHOTOUMCIEHHbIE XUPYPTUUECKIE
METOIMKU C UCTIOIb30BaHNEM METAJUTMICCKUX MJIK OMOPEe30POTUBHUX Ma-
TEepUAJIOB IS JICUCHUS TICPEIIOMOB TOJIOBKM HIDKHEI YSIIIOCTU, KOTOPHIE,
K COXaJICHUIO, HE CMOIJIA B TTOJTHOI Mepe PeIIuTh BOIIPOCHI obecrieue-
HHS HeOOXOIMMOIT CTaOMIIBHOCTH OCTEOCHHTE3a U CHIDKCHUS PUCKA WH-
TpaoIepalliOHBIX OCIIOXKHEHNI. BrIOOp THITa (hrKcaTopa v CIIoCOOHOCTh
CHCTEMBI TIPOTUBOCTOSITh 3KeBaTEIbHOM HArPy3Ke IO HACTOSIIIETO BpeMe-
HH OCTaeTCs IPeIMEeTOM HayJYHOM TUCKYCCHUU.

Ien» naHHOTO 3KCIEPUMEHTATbHOTO MCCIEA0BAHMS - OLIEHUTh OMO-
MEXaHUYEeCKOE ITOBEIACHME PAa3IMUHBIX THITOB (PUKCATOPOB (TUTAHOBBIX
BUHTOB, OMOPE30pOTUBHUX ITMHOB W TUTAHOBBIX MMHH-IUIACTHH), HC-
nonb3yeMmbix mpu octeocruHre3e III'HY tuna B mo A.

O0BekTHI 1 MeToabl. OCTCOTOMMOBAHHBIC 00PA3IIbl OBUTM pa3IeIeHBI
Ha TPY TPYIIILL: B TIEPBOM TPYyIITe (PUKCAIINIO TIPOBOIWINA 15 MM THUTaHO-
BBIMM BMHTaMM, BO BTOPOU — OMOpPE30pOTUBHBIMM ITMHAMU, B TPETheit
HCTIONB30BAIM TUTAHOBBIE MUHM-IUIACTUHBI T-o0pasHoit opmel. [Toce
(ukcarm 0dpasibl 66N 3aKperuieHB B armapare TIRA-test (Tepmanmst).

Pesynsratbl. TuTaHOBBIE OMKOPTUMKAJIbHBIE BUHTHI JAEMOHCTPUPOBAINA
HaMOOJITBIIYIO JKEeCTKOCTh B CTAHIAPTHBIX YCIOBUSX Harpy3ku. Dukcarmst
O1OpPe30pOTUBHUMBI TMHAMU TTOKa3aj1a HEAOCTaTOYHYIO CTENEHb XeCTKOCTU
MpY BOCIPOU3BeNeHUH e opmalinii ciBura u u3ruoa.

3akimouenne. B peaTbHBIX KIMHIYECKHUX YCIOBUSIX, €CITU IeOpMaIiis
KpyuyeHus He OyaeT 3(deKTUBHO KOMIIEHCMPOBAHA HEPOBHOCTIMU MO-
BEPXHOCTH TIepeioMa M TOUHBIM COTIOCTaBICHNEM KOCTHBIX (DparMeHTOB,
OINTUMAJIbHBIM pEIIeHNEM ¢ OMOMEXaHWUYECKO TOUKU 3PCHUS SIBIISICTCS
KOMOMHNPOBAHHOE MCITOIb30BaHNE OMKOPUTUKAIBHUX BUHTOB U YCHITH-
BaIOIIC MUHU-TUTACTUHEL.
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Introduction. Condylar head fractures are the most controversial re-
garding diagnosis and management due to the lack of evidence-based re-
search that have examined outcomes of different treatment strategies.

Aim. The aim of the present experimental study was to evaluate the bi-
omechanical behavior of different types of osteosynthesis (titanium screws,
bioresorbable pins and miniplates) that are used for management of intraca-
psular condylar head fractures.

Objects and methods. Experimental models of the condylar head frac-
tures were simulated on 15 dry human cadaveric mandibles. Osteotomized
mandibles were randomly divided into three groups with different fixation
systems used: 1-15 mm long titanium screw, 2-15 mm long 2.1 mm biore-
sorbable pins SonicPins Rx, 3-T-shaped titanium mini plate and 7 mm long
titanium screws. The main types of deformations: torsion, bending and
shearing were simulated to study the biomechanical characteristics of the
fixation systems.

Results. Titanium bicortical screws demonstrated the highest stiffness
in standard loading conditions. Fixation with bioresorbable pins demon-
strated less stiffness in both frontal and sagittal loads. So resorbable pins
can’t provide stable fixation in maximal masticatory loads. The least value
of stiffness was detected when the mandibles were fixed by a T-shaped plate.

Conclusion. However screw or pin fixation, regardless of the material
used, was not resistant to rotational loads. In real clinical conditions, if ro-
tational displacements are not effectively compensated by irregularities in the
fracture surface and precise repositioning of the bone fragments combined use
of mini plates and bicortical titanium screws or two screws can be beneficial.

Keywords: condylar head; osteosynthesis; fracture; biomechanics.

Bgenenue. [Tepenombl ronoBku HkHel yentoctu (ITTHY) cuuTatores
OMHUMMU U3 CAMbIX HEOIarOMpPUATHBIX ITEPETOMOB KOCTE ! IMIIEBOTO Ueperna
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BCJIEICTBUE CJIOXKHOI aHATOMUM 00JIACTU MOBPEXKACHUS, OOJIBIIOr0 Yrca
HEYJIOBJIETBOPUTEIbHBIX KTUHUYECKUX PE3YJIBTATOB, BBICOKOI CJIO)KHOCTH
orepaTuBHOro BMeniaTeabcTBa [1-4]. [loaToMy MHOrMe aBTOPHI BCe €llie
paccMaTpuBalOT KOHCEPBATUBHOE JIeUEHME TAKOTO TUIA TIEPEIOMOB, KakK
MeTon Bbioopa. OMHAKO MO JTaHHBIM MOCAETHUX MYJIBTULIEHTPOBBIX UCC-
JIEMOBAaHUI OTKPBITasl PEMO3ULIMSI U OCTEOCUHTE3 MO3BOJISIOT JOOUTHCS
JyduX (yHKIIMOHAIBHBIX PE3YJIbTaTOB Y MAIIMEHTOB 3TOI KOTeropui |1,
3]. Xupypruyeckoe JieueHUEe HauboJjiee MoKa3aHo Mpu mepeiaomax tumna B
u C no A. Neff (2004), conpoBoxXIai0IKUXCsl YKOPOUEHUM JTJIMHHBI BETBU
[4]. ABTOpamMu MpeaIoKeHbl MHOTOUUCIEHHbBIE XUPYPIUUECKUE METOMU-
KU C UCTOJIb30BAHUEM METAUTUYECKUX WIU OMOpe30pOTUBHUX MaTepua-
JIOB, KOTOPBIE, K COXXaJICHUIO, HE CMOTJIU B MTOJTHOI Mepe peIluThb 3a1a4n
obecreyeHuss HeOOXOAUMON CTaOMJIBHOCTA OCTEOCHHTE3a UM CHUXKEHUS
pUCKa UHTpaOTepallMOHbIX OCJIOXHEeHU . Bbibop THMa hrkcaTopa u cro-
COOHOCTb BBIOPAHHOU CHCTEMBbI TPOTUBOCTOSITh XKEBATEIbHON Harpyske
BCE €I1I€ OCTAEeTCsl BOMPOCAMU TS HAYYHOI TUCKYCCUU.

enp TaHHOTO KCMEPUMEHTATBHOTO UCCIEI0BAHUS - OLICHUTh OUO-
MEXaHWYECKOe TMOBEACHUE PAa3UYHBIX TUIIOB (PUKCATOPOB (TUTAHOBBIX
BUHTOB, OMOPE30pPOTUBHUX MUHOB U TUTAHOBBIX MMHU-IUIACTUH), WC-
nosb3yembix mpu octreocuntede [II'HY tuna B mo A.

O0beKTHl M MeToAbl. DKcIiepuMeHTanbHble Monenu [II'HY Bocmpo-
U3BOAMIM Ha 15 cyxuX TPYMHBIX YeTIOCTSIX 4eaoBeka. OCTeOTOMMO-
BaHHbIE 00pa3libl ObIIM pa3fefieHbl HAa TPU TPYIIbI, B 3aBUCUMOCTU OT
MpUMEHSIEeMOoro TuMa (ukcaropa. B mepBoii rpymnme dhukcanuo npoBOI-
v 15 MM TUTaHOBBIMU BUHTaMu AuameTpoM 1.6 MM, BO BTOpoil — 6mo0-
pe30pOTUBHBIMM MTMHAMU U3 noauiaakTuaa SonicPins Rx miuHoit 15 Mm
U nuaMetpoM 2,1 MM, B TpeTbeil rpymrie 1 GuKcauuu OTJIOMKOB HC-
MOJIb30BaIM TUTAHOBbIE MUHU-TIIACTUHBI T-00pa3Hoil (hOpMbl U BUHTHI
nnuHoit 7 Mu. TTocre dukcannu oopasiibl ObUIM 3aKPETUICHBI B anmapare
TIRA-test (I'epmaHus), e BOCIPOU3BOAWUIN OCHOBHbBIE TUITHI AehopmMa-
LW KpydeHUe, U3TUO U CABUT JJIS1 UCCIENOBAHUSI OMOMEXaHUUYECKUX Xa-
PaKTEPUCTUK CUCTEM (DUKCAIIMU.

PesyasTaTel. TuTaHOBbIE OMKOPTUKAIBHBIE BUHTHI I€MOHCTPUPOBAIA
HanOOJIBIIIYIO XXECTKOCTh B CTAHAAPTHBIX YCIIOBUSIX HAarpy3ku. Dukcaiimst
OMOPE30pOTUBHBIMU MUHAMM BbISIBUJIA HEJOCTATOUHYIO CTEMEHb XKeCT-
KOCTM TIpM BOCTPOM3BeNeHUM Aedopmanuii ciBura v usruda. Takum
oOpa3oM, OMOPE30POTUBHBIE MUHBI, KOTOPbIE MMEIOT OOJbIIOE YMCIO
MOTEHUMAIbHBIX MPEUMYILECTB AJIs1 KTUHUYECKOTO UCTIOIb30BaHUS, B CO-
OTBETCTBUU C HAIIWMU JAHHBIMU HE MOTYT 00€CITeYUTh CTAOMIIbHYIO (UK~
caluio MpU XeBaTeJbHOW Harpy3ke. HauMeHblilee 3HaYeHME XECTKOCTH
MpU U3rude U CABUTE ObUIO OOHAPYXEHO, B CEPUU TIIe HUKHIOIO YETIOCTh
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duxcupoBanu T-obpa3HOil MJIACTUHOM, HO 3Ta cUcTeMa (PUKCAIUUA OKa-
3ajach HarboJjee CTONKOM K nepopmMaliii KpydyeHus.

3akmouenue. TakuM 0Opa3oM, B peajibHbIX KIMHUYECKUX YCIOBUSIX,
ecnu aedopmanuss KpyyeHust He OyneT 3(Pp(PeKTUBHO KOMIIEHCHUPOBA-
Ha HEPOBHOCTSIMU MOBEPXHOCTU TepeoMa U TOYHBIM COMOCTaBICHUEM
KOCTHBIX (bparMeHTOB, ONTUMAIbHBIM pEIICHWEM C OMOMEXaHWYEeCKOU
TOYKU 3PEHUS SBJIeTCS KOMOMHUPOBAHHOE UCMOJb30BAHE OUKOPUTH -
KaJTbHUX BUHTOB U YCWIUBAIOIIEH MUHU-TUTACTUHBI.
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