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Mosga guceprarii:
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1. 1. BinHOBJIEHHS ONIOPHOCTI NepeHixX BiAAiniB xpedTa rpyiHOI Ta MONEePeKOBOi JIoKali3allii HIIXoM

iHIMBINyaJIbHOTO €HJIONIPOTE3yBaHH4.

2. 3. Restoration of the anterior spinal support at the thoracic and lumbar spine by inividual endoprosthesing.

Pedepar:

1.. O6'exT mocCmimKeHHs - BifHOBIEHHS OIIOPO3TATHOCTI XpeOTa 3 BUKOPUCTAHHSIM €HA0NPOTe3iB. MeTa - mo-
KpaluTy e(peKTUBHICTh PEKOHCTPYKTUBHO-BiIHOBHUX Ollepalliil Ha XpPeOTi MJIsIXOM PO3POOKM CUCTEMU iHAMUBi~
IyaJIbHOTO MPOEKTYBAaHHS €HIONPOTE3a MIKTIJIOBOI OIIO-PU IPYIHUX Ta IIOIIEPEKOBUX CETMEHTIB.MeTonun
IOCJIiIKEHHS - 3arajIbHOKJIIHIYHE 0OCTEXXEH-Hsl, PEHTI€HOJIOTiYHi (PEHTT€HOMETPist XpeOTa). FEOMET-PUYHE Ta
KiHLIEBO-€JIEMEHTHE MOJIEJII0BaHHs (po604i rpadivHi cranuii, ocHameHi nineHsiitaumn CAD-cucremamn
Pro/ENGINEER, KOMPAS, Inventor Ta CAE-cuctremamu LS-DYNA3D, Pro/MECHANICA, Win Ma-chine, ANSYS),
cTtatucTuyHi metonu. HaykoBa HOBM3HA: Ha OCHOBI TPOBEIEHOTO PETPOCIIE-KTMBHOIO aHAi3y Pe3yJIbTaTiB
XipypridyHoro BiJHOBJIEHHSI OIIOPHOCTI NIepeAHiX BifiniB XpeOTa rpyJHOI Ta NoNepe-KOBOi JoKaisalii 3
BUKOPUCTAaHHSM iCHYIOYMX Ta BXXMBAa-HUX HA CbOTOJHI IMIIJIAHTATIB BCTAHOBJIEHO, 10 OCHOB-HOIO IIPUYMHOI0

HEe33aJI0BiJIbHUX PE3YJIbTATIiB XipypriYHMX BTPy4YaHb € HEBiAIOBIAHICTE MEXaHIYHMX BJIACTUBOCTEN BUKOPUCTAHUX



iMIJIaHTaTiB MEXaHIYHUM XapaKTePUCTU-KaM TIXpeO6liB KOHKPETHOrO NallieHTa. Brepile 3anponoHoBaHui Migxis
IO IOCJTIIKEeHHS CKIaAHUX 6i0oMeXaHIYHUX CUCTEeM, SIKUI1 03BOJIsIE BpaX0O-ByBaTU reoMeTpilo, Pisnko-mexaHiyHi
BJIACTMBOCTI MaTe-piajy i yMOBU B3aeEMOZi eJIeMEHTIB CYyTTEBO Pi3HOI IpU-POAU: MEXaHiyHa CKJa0Ba i 6iooriuHi
TKaHVHU. Briepiie po3po6sieHa MaTeMaTU4Ha MOZesb 6ioMexa-HiuHOI cucTteMu "xpebelb - eHAO0NpoTe3-xpedelp”.
Briepiie 3anpornoHoBaHa NPUHLMIIOBO HOBA CUCTEMA aBTOMATU30BAaHOI'O NOCIIIIPKEHHS HAIIPY>KEHO-
IepOpMOBAHOTO CTaHy €JIEeMEHTIB CUCTEMHU "Xpebdellb - eHA0NpoTe3" 11 MOJeJII0BaHHS ollepalliil eHI0IpoTe3y-
BaHHY, SIKa Ja€ 3MOTy OIITUMAJIbHO MifibpaTh napaMeTpu €HAO0NPOTE3iB Ta CXEM XipypPriyHUX ollepalliil 3 ypaxyBaH-
HSIM iHIOUBiAyaJIbHUX OCOOIMBOCTEN Malli€HTIB. Biepie oTprMaHi pe3yabTaTu YMCEIbHOIO MOEI0-BaHHS
HarpyxeHo-1edOpPMOBAaHOI0 CTaHy Tijia Xpeblis 3 BapiloBaHHSIM MOJIeJli i BIaCTUBOCTEN Marepiay TpabeKy-JsIpHOi
KicTk1. OTpUMaHUI NPUHIMIIOBO BXKJIMBUI pe-3yJIbTaT PO BIUIMB aHI30TPOIii BIACTUBOCTEN TPaOEKYJIsi-PHO]
KiCTKM Ha piBEHb HANPY>XEHb ¥ KOPKOBIM TKAHMHI.MOTO NEPEHIX BiTiIiB 3 ypaxyBaHHAM iHAMBIAyaIb-HUX
XapaKTEPUCTUK NalieHTa.Brepiue po3po6seHa Ta 3alrpoIIOHOBAHA OpUTiHaJIbHA KOHCTPYKIisl €HI0NpoTe3a XpedTa
17151 BiTHOBJIEHHS OIOP-HOCTI MOT0 NePeIHiX BiAiliB 3 ypaxyBaHHSIM iHIOVBilya-JIbHUX XapAKTEPUCTHUK Malli€eHTa.
Ha ocHOBi MeTOly MaTeMaTUYHOIO MOZEIOBAHHS 3a-IIPOIIOHOBaHA aBTOMATU30BaHA CUCTEMa iHIMBiyaIbHOrO
IIPOEKTYBAHHS €HJONPOTE3iB xpe6Ta. LIst KOMIT'I0TEPHA CUCTEeMA [J1s1 MOZIEJIIOBAHHS ONlepalliil eHA0NPOTe3yBaHHS
Xpeo6Ta i JOCiIPKeHHS Hallpy>XKeHO-1e()OPMOBAHOI0 CTa-HYy €JIEeMEHTIB 6ioMeXaHiYHOi CUCTeMU "eHIOIIPOTEe3-
xpebelb"nae 3MOry ONITUMAaJIbHO MilibpaTy NapaMeTpy €HIONPOTE3IB Ta CXEM XipypriuHUX onepaliil 3 ypaxy-
BaHHSM iHJIMBiyaJIbHUX OCOOIMBOCTEN NalieHTiB. Po3pobsieHa Ta BIIPOBaJpKeHa B IPAKTUKY OXOPOHU 3[,0-POB'sl
panioHasbHa MOJIEJIb €HIOIPOTEe3a XpedTa /1J1sl BifHOBIEHHS OIIOPHOCTI MOTro NepeHixX BifaiiB Ta BU-3HAa4Y€eHi
MO>XJIMBOCTI 10T0 KJIiIHIYHOTO BUKOPUCTaHHS. Po3pobiieHi crierjianizoBaHy cucTeMy aBTOMaTH30BO-HOTO
IIPOEKTYBaHHSI Ta KiHII€BO-€JIEMEHTHOIO MOJI€JII0-BaHHS €JIEMEHTIB 6i0MeXaHiqYHOi cucTeMu"eHoNpoTe3-xpedelnp”
Ta Crocib BiIHOBJIEHHS OMOPHOCTI NEepeHixX BiAAiiB xpedTa rpygHoi Ta NONepeKoBoi JIoKalisalii 3 ypaxyBaHHIM
iHOMBiAyaIbHUX OCOGIMBOCTEN MallieHTiB BIIPOBAIPKEHO B IHCTUTYTI naToJsiorii xpe6Ta Ta cyriobis im. mpod.
M.I.Cutenka AMH Ykpainu, B O6sacHill KIiHiuHii JikapHi M.Y>Xropoga Ta B y460BOMy IIpOLeCi i Ha TPaKTU4-HUX
3aHSTTSIX Ha Kadenpi 3aranbHoi Xipyprii 3 Kypcom TpaBMartosorii Ta opronenii HalioHaspHOTo yHiBEpCUTETY

M.YkropogaTpaBmarosiorisa Ta opTonezis, HeMpoxipypris.

2. Object of research - renewal of spinal support with the use of endoprosthesis. The purpose to improve efficiency
of reconstructive-restorations operations on a spine by development of the system of the individual planning of
endoprosthesis of interbody support of thoracic and lumbar segments. Research methods are the general clinical,
roent-genologic (roentgenometry of spine). geometrical and fi-nite-element modelling (work graphic stations,
equipped by the licensed CAD-systems of Pro/ENGINEER, KOMPAS, Inventor and CAE-systems LS-DYNA3D,
Pro/MECHANICA, Win Machine, ANSYS), statistical meth-ods New knowledge: On the basis of the conducted
retro-spective analysis of results of surgical renewal of anterior| spinal support of thoracic and lumbar localization
with the use of existing and common for today implants it is set that principal reason of unsatisfactory results of
surgical inter-ferences is disparity of mechanical properties of used im-plants to mechanical descriptions of
neurocentrums con-crete patient. First offered approach to research of the difficult bio-mechanics systems, which
allows to take into account ge-ometry, physical and mechanical properties of material and condition of co-
operation of elements substantially differ-ent nature: mechanical constituent and biological fabrics. First the
developed mathematical model of the biome-chanics system "vertebra - endoprosthesis - vertebra". First the new
system of the automated research of the tensely-deformed state of elements of the system offered on principle "
vertebra-endoprosthesis” for the design of operations of endoprostheting, which enables it is optimum to pick up
the parameters of endoprosthesis and charts of surgical operations taking into account the individual fea-tures of
patients. First the got results of numeral design of the tensely-deformed state of neurocentrum with varying of
model and properties of material of trabecular bone. Got on principle important result about influence of
anisotropy of properties of trabecular bone onthe level of tensions in cork fabric. First the developed and offered
original construction of endoprosthesis of spine for renewal of anterior support of his front departments taking
into account individual descrip-tions of patient. On the basis of method of mathematical design the of-fered
automated system of the individual planning of endoprosthesis of spine. This computer system for the de-sign of



operations of endoprostheting spine and research of the tensely-deformed state of elements of the biomechanics
system it is optimum to pick up "vertebra-endoprosthesis" possibility parameters of endoprosthesis and charts of
sur-gical operations taking into account the individual features of patients. Developed and the rational model of
endoprosthesis of spine inculcated in practice of health protection for renewal of spinal support| of his front
departments and certain possi-bilities of his clinical use. Developed the dedicated system of the automatic plan-
ning and certainly-element design of elements of the bio-mechanics system the "vertebra-endoprosthesis" and
method of renewal of spinal support front departments of spine of thoracic and lumbar localization taking into
account the individual features of patients is inculcated in Institute of Spine and Joint Pathology named after prof.
M. L. Sytenko AMS of Ukraine, in the Regional clinical hospital of Uzgorod and in an educational process and on
practical em-ployments on the department of general surgery with the course of traumatology and orthopedic of
the Uzgorod na-tional university.
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