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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 76.29.41

Tema guceprauii:
1. KombinoBana cuctema ¢ikcariii MOAyIbHOTO €HI0IIPOTe3a IPOKCUMAJIBHOTO BifIIIijTy [171€40BOi KiCTKU

(excriepuMeHTaNbHO-KJIiHiYHEe TOCiIKEeHHS]).

2. Combined system for fixing the modular endoprosthesis of the proximal humerus (experimental and clinical
study).

Pedepar:

1. O6’exT: yCcKIafHeHHs 3 O0KY iMIIJIaHTaTa ITicjis 3aMillieHHsI MicsIpe3eKUiHIX NyXIMHHUX JedeKTiB
IIPOKCHMAJIBHOTO Bififli/ly 11J1e40BOi KiCTKY MOJYJIbHUM €HJIOIIPOTE30M. MeTa: NOKPalUTU Pe3yJIbTaTu MOLLYJIbHOTO
€HOIIPOTE3YBAHHS MAL[I€HTIB i3 MyXJIMHHUMU YPAKEHHSIMU IIPOKCUMAJIbHOTO BiIIiJIy I1I7I€Y0BOI KiCTKY LHIJISIXOM
PO3pOOKU Ta YL,OCKOHATIEHHS KOMOIHOBAaHOI CUCTEMU KPIIJIEHHS €HA0INIpoTe3a. MeTonu: KiliHiYHi, peHTTeHOJIOTIHI,
KOMITIOTepHA ToMorpadisi, MarHiTHO-pe3oHaHCHa ToMorpadis, maTeHTHO-iHpopMalliliHe JOCTiIKeHHS,
naToMopQoJIOTiuHi, MaTeMaTUYHE MOJIETIOBAHHS 3 BUKOPUCTAHHSIM METO/IIB KiHII€BUX €JIEMEHTIB, EKCIIEPUMEHT Ha
TBapMHax, 6ioMexaHiYHe NOCIiIPKeHHS eKCIIePUMEHTA/IbHUX NIPeNapariB, CTATUCTUYHI. YIepiue Ha MifcTasi

BMBYEHHS MAaTEMaTUYHUX MOJleJIell CUCTeMH "eHO0NpPOTe3 — IJIeY0Ba KicTKa" 32 yMOB TPhOX PiBHIB pe3exiiii (BepxHs



TPETVHA, BEPXHSI [I0JIOBAHA Ta JiJIIHKA HA MEXi CEPeJIHbOI Ta HMKHBbOI TPETUH IJIEYOBO] KiCTKM) 3 BUKOPUCTAHHSIM
IIOIATKOBOI eKCTPAaKOPTHKaIbHOI (ikcariii Ta 6e3 Hei qoBeneHo edeKTUBHICTh KOMOGIHOBaHOI dikcallii eHgompoTesa
3 KiCTKO10. Yriepiie B €eKCIIEPUMEHTI JOBEEHO, 1110 HECIIPUST/IMBILINM PiBHEM Pe3eKlLii € MeXXa BEPXHbOI Ta
HYDKHBOI ITOJIOBYH IJIEYOBOI KiCTKM, OCKIJIbKMA HaM0ibllle HABAHTA)KEHHSI BUHUKAE HA AiSHI "KPUTUYHOI 30HU" - Y
MiClli IEpeXOy Tijla EHIONPOTEe3a B HIKKY. Y PE3yJbTaTi JOCIKEHHS HAlIPY>KEeHO-1e()OPMOBAaHOTO CTaHy
CHACTEMHU "€HJIONPOTE3 — IJIEYOBA KiCTKA" BUSBJIEHO, 10 MAKCUMAJIbHI HAIIPY>KEHHS B MOJIEJISIX 3 €HA0NPOTE3aMU
6€e3 10JaTKOBOI eKCTPaKOPTUKAIbHOI cucTeMU ¢ikcallii po3NoisaoThCs 10 IOBEPXHi KiCTKOBOTO KaHay, B 30Hi
3aKpilVIEHHs] EHIONPOTe3a B KiCTLi ("KpUTAYHA 30HA") Ta 110 BCill JOBXUHI iHTpaMeyJISIPHOI HKKY, a B
€HJIOIIpOoTe3ax i3 KOMOGIHOBAHOIO cucTeMolo (ikcallii HalpykeHHs B 3a3Ha4eHUX [AiJITHKaX Y CEpeJHbOMY B 4,5 pasu
HIDKUI. YIleplie eKCcliepruMeHTaIbHO Ha TBAPMHAX i3 MOJIE/IIOBaHHSIM KiCTKOBOTO eeKTy, SIKUI 3aMillleHui
MOJYJIbHMM €HJIOIIPOTE30M 3 iHTpaMenyJsIpHOIO I eKCTPAaKOPTUKAJIBHOIO (iKcaljielo, JoBeeHa €(PEKTUBHICTD
BUKOPUCTAHHS KOMOGIHOBaHOI (ikcallii engonporesa. YI0CKOHaJIEHa CUCTEMA MOJIyJIbHOTO €HIO0IPOTe3a (MaTeHT N2
83345, VkpaiHa) mae 3MOry 3amilyBaTi KiCTKOBO-CYI1060Bi JedeKTy MPOKCUMAaIbHOIO Biiliny 11J1e40BOi KiCTKU
3HAYHOTO PO3MIpy MicJis BUANEHHSs IyXJIMHH, 30€perTy (PyHKIIio IIJIe40BOr0 CYru06a 32 yMOB 30€peXKeHHS
M’S130BUX i HEPBOBUX CTPYKTYP, CKOPOTUTHU Nepiof, iMMoO6ini3alii KiHIIiBKY Ta B paHHI TepMiHM BiTHOBUTH {i
dyHKIi0. BUKOpHCTaHHS MOIYJIbHUX €HIIONPOTE3iB 3 iHTpamMenyssipHOIO ¢iKkcallielo B IO€IHAHH] 3
€KCTPaKOPTMKAJIbHOIO JO3BOJIMJIO OTPMMATU MillHE 3'€JHAHHS 3 KiCTKOIO Ta YCYHYTH YCKJIQAHEHHS 3 60Ky
iMIIJIaHTaTa (ACENTMYHA HECTAOIIbHICTD, IEPEJIOM EHAONPOTE3A, IEPUIIPONIPOTE3HUI NTEPEIOM) Y PAHHBOMY Ta
Mi3HLOMY ITiCIA0NEPaLiMHOMY Nepiofi. YIIPOBaIKEHHS JaHMX €KCIIEPUMEHTANILHUX JOCIIIKEHD BIIEPILIE TOBEJIO
KJIiHIYHY e(PEeKTUBHICTb pO3p006IEHOr0 MOAYIbHOTO €HLI0NPOTe3a IPOKCHMAaJILHOTO Biiliy 1J1€40BOi KiCTKY 3
KOMOiHOBaHOIO crucTemol0 (ikcalii. Pe3ynbTaTy AOCHIIKEHD YIIPOBAIKEHO B KJIiHIUHY NPaKkTUKy Y "[HCTUTYT
naToJiorii xpe6ta Ta cyrio6is imeHi npodpecopa M.I.Cutenka HAMH Ykpainu", K303 "XapkiBcbka o6s1acHa KiliHiYHa
TpaBmaTosioriyHa sikapHs', K303 "O6sacHa KiiHiYHA JTiKapHS — [EHTP eKCTPEeHOi MEeIMYHOI JOTIOMOTHY Ta
MenuuuHu Katactpod”, K303 "XapkiBcbka Micbka 6aratornpodinbHa gikapHs N2 18", K303 "PiBHeHchKa obyacHa
KJIiHi4Ha JiikapHs" PiBHEHCBKOI 0671pay, 061aCHMI LEHTP OpPTONeii, TpPaBMaToJIOTii Ta BEPTEOPOJIOTii, 8 TaKOX Yy
HaBYaJIbHUI Npouec Kadenpu TpaBMaTOJIOrii Ta opTomeii XapKiBChbKOro Hal[iOHAJIBHOTO MEIUYHOTO YHIBEPCUTETY
MO3 Ykpainu. TpaBmarosioris Ta opTonenisi.

2. Object: complications from the implant after replacement of post-resection tumor defects of the proximal
humerus by a modular endoprosthesis. Purpose: to improve the results of modular endoprosthetics of patients
with tumors of the proximal humerus by developing and improving a combined fixation system of endoprosthesis.
Methods: clinical, radiological, computed tomography, magnetic resonance imaging, patent information study,
pathomorphological, mathematical modeling using finite element methods, animal experiment, biomechanical
study of experimental preparations, statistical. For the first time, the effectiveness of the combined fixation of the
endoprosthesis to the bone has been proved by studying the mathematical models of the "endoprosthesis -
humerus" system in conditions of three levels of resection (upper third, upper half and segment at the border of
the middle and lower third of the humerus), using additional extracorporeal fixation and without her. For the first
time in the experiment it was proved that the border of the upper and lower halves of the humerus is the most
unfavorable level of resection, since the greatest load occurs in the "critical zone" - at the site of the
endoprosthesis body transition into the intramedullary stem. As a result of the study of the stress-strain state of
the "endoprosthesis - humerus" system it was found that the maximum stresses in models with endoprostheses
without additional extracorporeal fixation system are distributed along the surface of the bone canal, in the
endoprosthesis fixation zone in the bone ("critical zone") and along the entire length intramedullary stem. In the
case of using an endoprosthesis with a combined fixation system, the stress in these areas was found on average
4.5 times lower. For the first time in experimental animals bone defects were modeled and replaced by modular
endoprostheses with intramedullary and extracortical fixation. The effectiveness of the use of the endoprosthesis
with a combined fixation was proven. The improved modular endoprosthesis system (patent No. 83345, Ukraine)
allows replacing osteoarticular defects of the proximal humerus of considerable size after removal of the tumors,
retaining the function of the shoulder joint with preservation of the muscular and nervous structures, shortening



the period of immobilization of the limb and in the early restoration of its function. The use of modular
endoprostheses with intramedullary fixation in combination with extrakortical allowed to obtain a strong
connection with the bone and eliminate complications from the implant (aseptic instability, endoprosthesis
fracture, periprosthetic fracture) in the early and late postoperative period. The introduction of experimental data
for the first time proved the clinical effectiveness of the developed modular endoprosthesis of the proximal
humerus with a combined fixation system. The results of the research were introduced into clinical practice of SI
"Sytenko Institute of Spine and Joint Pathology National Academy of Medical Sciences of Ukraine", Public Health
Institutions "Kharkiv Regional Clinical Traumatology Hospital", Public Health institutions "Regional Clinical
Hospital - Center for Emergency Medical Care and Catastrophe Medicine ", public health Institutions "Kharkiv City
Multiprofile Hospital No. 18", Public Health Institutions "Rivne Regional Clinical Hospital" of Rivne Regional Council,
Regional Center of Orthopedics, Traumatology and Vertebrology, as well as in the educational process of the
Department of Traumatology and Orthopaedics of Kharkiv National Medical University, Ministry of Health of
Ukraine. Traumatology and Orthopaedics.
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