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1. Xipypriune BinHOBJIEHHS ONOPHOI QYHKIi Xpe6Ta B NaL[ieHTIB i3 MyXJINHHUMHU YPRXKEHHSIMU IPYIHOTO Ta

MIOIIEPEKOBOTO Bif/IiJiB.

2. Surgical restoration of the support function of the spine in patients with thoracic and lumbar tumour lesions.

Pedepar:

1. O6’eKT: OIOPOCIIPOMO>KHICTb XpeOTa B pasi MyXJIMHHUX YPa>KeHb TiJl TPYIHUX i MONEepeKoBUX XpeoLiB. MeTa:
[IOKpAIMUTY pPe3yJsbTaTy XipyprivHoro BiiHOBJIEHHS ONOPHOI PyHKLII xpedTa B Malli€HTiB i3 NyXJIMHHUMU
YP2KEHHSIMU TiJ1 XpeOlLliB IPyJHOTO Ta MOIEPEKOBOro BiAMliiB MIJIIXOM €KCIIEpUMEHTAIbHO-KJIiHIYHOTO
OOI'PYHTYBaHHSI METOAMK CTabisi3alii I BUOOPY 0O6CATry ONepaTUBHOrO JiKyBaHHS Ha OCHOBI BU3HAYEHHS
CTAaTUCTUYHO 3HAYYLIMX KJIIHIYHMUX O3HAK. MeTOo1: KJIiHI4Hi; pEHTTeHOJIOTIYHi; KOMITI0TepHO-TOMOrpadiuHni,
MarHiTHO-pe30HaHCHe JOCJiIKeHHs, 6ioMeXaHiYHUI, MaTeMaTU4YHE MOJIEJIIOBaHHS 3 BUKOPUCTAaHHSIM METOLY
CKiHYEHHUX €JIEMEHTIB; eKCIIEPUMEHTAIbHE MOJIEJIIOBAaHHS HA TBAPUHAX; IiCTOJIOTIYHI; CTaTUCTUYHI. Yepie
BCTAHOBJIEHO, IO CTYIIiHb YIIKOJKEHHS Tijla Xpeblis, BeJIMINHA JIOKAJIbHOTO Kido3y Ta nedopMallis 3aIHbOI CTiHKU

Tiza xpeob1isl € BAXKJIMBUMHU MOPQOJIOTTYHUMY O3HAaKaMH, SKi BU3HA4YAl0Th aHATOMIUHI 3MiHU CTPYKTYp XpeOTOBOro



PYXOBOTO CETMEHTA B pa3i ypakeHHs MyxJIMHHUM IIPOLEeCOM. YIIepIle BU3HAUYEH] CTATUCTUYHO 3HAYyLli
[IPOTHOCTHYHI KpUTEPii Ta OGIPYHTOBAHO aJITOPUTM BUOOPY 0OCATY XipypriuHOTro JIiKyBaHHS NAli€HTIB i3
HOBOYTBOPEHHSIMU XpebTa 3i 3aCTOCYBAaHHSM IepCOHali3alii AiarHOCTUYHUX aHUX IallieHTiB i MIJIIXOM
MaTeMaTU4YHOrO MOJEIOBAHHS. YIIeplle Ha MiJCTaBi po3p0o0JeHNX MaTEMAaTUYHMX MOZEJIEN 33 Pi3HUX BapiaHTiB
IYXJIMHHOTO YPa)KEHHS XPeOLiB rPyJHOrO Ta MONEPEKOBOrO BiffiliB Xxpe6Ta 06IPYHTOBAHO €(PEKTUBHICTb Pi3HUX
BUJIiB XipypriyHOro JIiKyBaHHS — BepTEOPOIJIACTUKY; KOMOIHOBAHOT O 3aJJHbOTO CIIOHMIOoZe3y (0uH Xpebelb
3BEPXY, OJWH 3HU3Y 3 BEPTEOPOIIJIACTUKOIO; 1Ba XpeOlls 3BEPXy, ABa 3HU3Y; OAUH-1Ba XPeOlls 3BepXy, OAUH-11Ba
3HM3Y 3 BUKOPUCTAHHSIM KEeH/Ka). YIleplie BCTAHOBJIEHO 3aJIEXKHICTb IIOKa3aHb O Pi3HUX BUJIB XipyPridyHUX
BTPY4aHb 151 BiLHOBJIEHHS ONOPHOI PyHKIII Xpe6Ta Bif, 06CAry ypaskeHHsI yXJIMHHUM IIPOLIECOM. Yreplie
OOI'PYHTOBAaHO Me€XaHiyHY e(PEeKTUBHICTh TPAHCIEIUKYJISIPHUX KOHCTPYKIiH i3 Pi3HOO KijlbKiCTIO PiKCOBaHUX
XpeOTOBUX PYXOBUX CETMEHTIB y pasi BTPaTU ONIOPOCIPOMOXKHOCTI II€PEHBOT0 ONIOPHOTO KOMILIEKCY IPYIHOTO Ta
IIOTIEPEKOBOTO BifiliB XpeoOTa. Yreplle eKCIIEPUMEHTAILHO HA MifICTaBi MOPiBHSAJIBHOTO TiCTOJIOTIYHOTO aHali3y
IIOBEJIEHO BUIIi OCTEOIHTETPATUBHI BIACTHUBOCTI Y BYIJI€Lb-BYTIJICLIEBUAX iIMIIJIAHTATIB i3 MiPOBYIJIE]€BUM IIOKPUTTIM
IIOPiBHSIHO 3 BYIJIELIEBUMU IMIVIaHTaTaMU 6€3 MOKPUTTSL. YIleplile Ha MificTaBi BUBUEHHs I0BEIiHKY 6i0MeXaHIYHUX,
MaTEeMaTUYHUX Ta EKCIIEPUMEHTATbHO-06i0I0TiUHUX MOoZesiell po3po0JieHi HOBi TUIIX €HA0NPOTESIB JJ1s
MIXTiJIOBOTO CIIOHIIMJIOZE3Y IPYAHOrO Ta IIONIePEeKOBOro BifAiiiB xpedTa. Yiepile KiIiHiYHO JoBeLeHO e(eKTUBHICTh
3aCTOCYBaHHS pO3p00JI€HOI METOAUKY ITYHKLINHOI BepTeOPOIJIACTUKY B pa3i JedeKTy 3aiHbOI CTiHKM Tijla XpeoLis
IPYJHOrO Ta NONEPEKOBOro BinliiB XpebdTa, ypakeHOTro MyXJIMHHUM IIPOLIECOM, a TAKOK METOAUKHN
iHCTpyMeHTaIbHOI (ikcallii XpeOTOBUX PYXOBUX CETMEHTIB KiCTKOBUM LIEMEHTOM i3 BUKOPUCTAHHSIM IYHKLiHOI
BepTebpoIIacTUkU. Po3po6eHnit aJIropuTM BUOOPY 0OCSTY XipyprivHOro JIiKyBaHHSI IyXJIMH XpeOTa 3aCTOCYBaHHS
Jla€ 3MOT'y 3 BUCOKOIO BipOTiIHiCTIO 06paTH [1J1s NallieHTa 3 HOBOYTBOPEHHIM Xpe0Ta BiAIIOBiIHNI 00CsT
XipypriyHoro BTpy4aHHs 17151 3a0€3I€4€HHs 3a/10BIIbHOTO pe3yJIbTaTy JiKyBaHHS. PO3p06sieHO KOMOGiHOBaHUI
€HJIOIIPOTE3 3 BYIJIelb-BYTIJIeLeBOro KOMNo3uty (matentu N2 115715 ta N@ 120318, Ykpaina), o 103Bosisie
IIOKPAIUTU Pe3yJIbTaTy JIiKyBaHHS XBOPUX Ha NYXJIMHHI YPa>KeHHS TPYJHOTO Ta IIOIIEPEKOBOTro BiffiliB XpebTa Ta
KOHTPOJIIOBATY AMHAMIKY ITyXJIMHHOTO IPOLECY B 30Hi orepallii. Po3po61eHo TeleCKONiYHNI eHJ0NPOTES 3
BYIJIELb-BYIJIELLeBOTO KOMIO3UTY (maTeHT N2 142816, YkpaiHa), 1m0 [103B0JIsie TIOKPALUTY Pe3yJIbTaTH JIiKyBaHHS
XBOPUX Ha MyXJIMHHI YPa’KeHHS TPYJHOTO Ta IIOIEPEKOBOTro BifIiiB Xpe6Ta Ta KOHTPOJIIOBATH AUHAMIKY
IIyXJIMHHOTO IIPOLIECY Y 30Hi onepaltlii. 3alporoHOBaHO Ta yIOCKOHAJIIEHO IEKibKa METOIUK XipypriYdHOro
JIiKyBaHHS NALli€HTIB 3 MyXJIMHAMU IPYIHOTO Ta IONEPEKOBOro Binninis xpe6Ta (mateHTn N2135420 ta N2 139899,
Ykpaina). Po3po6sieni 3D-mopesti rpyjHOTo Ta OIepeKoBOro BinniaiB xpe6Ta MOKYTh O6YTH BUKOPHUCTAHI B
NOJQ/IbIINX HAYKOBUX JOCJIIIPKEHHS 3 BUBYEHHS YIIKOIKEHb XpeOTa Oyib-sKOro reHesy. YI0CKOHajIeHi Ta
pO3po6JIeHi criocobu i mpUCTPOi 1181 MyHKUiNHO] 6iorcii xpe6Ta (mateHTn N2 107095, N2107106, Ta N2 97998,
Ykpaina) 703BOJISIOTE OTPUMATH OIONITAT Y ZOCTATHIN KiJIbKOCTI i SIKOCTI He 3aJIeXKHO Bif MIiZTbHOCTi TKAHWHMU Ta
MigBULINTY AiaTHOCTUYHUH Pe3yabTaT [0 96 %. BUKOpUCTaHHS CXeMHU 33JHBOTO CIIOHIIMJIONE3Y B pa3i BTpaTu
OIIOPOCIIPOMOXKHOCTI IIEPEHBOTO KOMIJIEKCY I'PYJIHOTO Ta MONEPEKOBOro BiliiB xpebTa fae MOXIUBICTb
MOKPAIIXATY Pe3yJIbTaTy XipypridyHOro yliKyBaHHS NalLli€HTIiB 3 MyXJIMHAMU Xpe6Ta. Pe3ybTaTi JOCTiIKEeHHSs
BIIPOBA’)KEHO B HAYKOBUI ITpouec Kadenpu TpaBMarTosorii Ta oproneii XapkiBCbkoi MeIMIHOI akanemii
nicaspunaomHoi ocBiTu MO3 Ykpainu Ta kiiHiuHy npaktuky IV "lHcTutyT nartosiorii xpe6ta Ta cyriaobis iM. Ipod.
M.I. Curenka HAMH Vkpainn", BilicbkoBO-MeAUYHOro KiIiHiyHOro neHTpa IliBHiyHOro periony MO Ykpainu (M.
XapkiB), HaBuasibHO-HaAyKOBOTO MEOMYHOTIO KOMILJIEKCY "YHiBepCcUTeTChKA KiliHiKa" HallioHaIbHOTO XapKiBChKOTO

MEIUYHOrO yHiBepcuTeTy. TpaBMaTOJIOris Ta OPTONENis.

2. Object: support ability of the spine in case of tumors in the thoracic and lumbar vertebrae. Aim: to improve the
results of surgical restoration of the support function of the spine in patients with tumorous lesions of the thoracic
and lumbar vertebrae by experimental and clinical reasoning of stabilization techniques and the choice of the
surgery extent based on the definition of statistically significant clinical signs. Methods: clinical; radiological;
computed tomography, magnetic resonance imaging, biomechanical, mathematical modeling using the finite
element method; experimental modeling on animals; histological; statistical. It was established for the first time
that the level of damage of the vertebrae, size of local kyphosis and posterior wall deformity of the vertebrae is the



important morphological characters that determine anatomical changes in the structures of the functional spinal
unit in case of tumor. Statistically significant prognostic criteria was defined for the first time and an algorithm for
selecting the extent of surgical management in patients with spinal neoplasms was proved by personalisation of
diagnostic data of patients and mathematical modeling too. The effectiveness of different types of surgery —
vertebroplasty; combined posterior spine fusion (one vertebra from above and one vertebra from below with
vertebroplasty; two vertebrae from above, two vertebrae from below, one or two vertebrae from above, one or two
vertebrae from below with a cage) was proved for the first time, based on the developed mathematical models for
various types of tumorous lesions of the vertebrae on thoracic and lumbar regions of the spine. The dependence of
the indications for different types of surgery to restore the spine support function to the extent of tumor stricken
was established for the first time. The mechanical effectiveness of transpedicular constructions with different
numbers of fixed functional spinal units in supportability loss of anterior support complex of thoracic and the
lumbar spine was proved for the first time. The high level osseointegration in carbon implants with pyrocarbon
coating was experimentally proved for the first time. Their evidence is based on the comparative histological
analysis. New types of the endoprosthesis of the interbody spinal fusion of thoracic and lumbar spinal regions were
developed from the perspective of the study of biomechanical, mathematical, and experimental biological models
for the first time. For the first time, the effectiveness of the developed technique of puncture vertebroplasty for
injuries of the posterior wall of the vertebrae of the thoracic and lumbar spine affected by the tumor process, as
well as the technique of instrumental fixation of the functional links of the spine with bone cement using puncture
vertebroplasty has been clinically proven. The developed algorithm of selecting the extent of surgery of spinal
tumors allow with a high probability to choose the appropriate extent of surgical interference for a patient with
spinal neoplasm to ensure suitable treatment outcome. A combined endoprosthesis made from carbon composite
has been developed (patents N2. 115715 and 120318, Ukraine). It allows to improve the results of treatment of
patients with tumor lesions of thoracic and lumbar spine and control the dynamics of the tumor process in the
surgical area. A developed telescope-type endoprosthesis made from carbon composite (patent N2.142816, Ukraine)
allows to improve the results of treatment the patients with tumor lesions of thoracic and lumbar regions of the
spine and control the dynamics of the tumor process in the surgical area. Several techniques for surgical
management of patients with tumors of thoracic and lumbar regions of the spine have been offered and improved
(pat. 135420, 139899, Ukraine). The developed 3D models of thoracic and lumbar regions of the spine can be used in
further scientific research on spinal injuries of any genesis. The improved and developed methods and equipment
for needle biopsy of the spine (pat. 107095, 107106, 97998 Ukraine) allows to obtain a biopsy sample in a sufficient
quantity and quality apart from the tissue density and increase the diagnostic result up to 96 %. The use of a
posterior spine fusion scheme if faced with the loss of supportability in the anterior thoracic and lumbar regions of
the spine offers an opportunity to improve surgery management outcomes in patients with spinal tumors. The
results of the research are introduced into the scientific process of the Department of Traumatology and
Orthopedics of the Kharkiv Medical Academy of Postgraduate Education of the Ministry of Health of Ukraine and
clinical practice of the Sytenko Institute of Spine and Joint Pathology of the National Academy of Medical Sciences
of Ukraine (Kharkiv), Educational and Scientific Medical Complex "University Clinic" of the National Kharkiv
Medical University. Traumatology and Orthopaedics.
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