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1. JlikyBaHHS ITepeJsIoMiB Tisl Xpeb11iB IPyJHOTO Ta IIOIIEPEKOBOro BiniiB xpe6Ta (K/1iHIKO-eKCIIepUMEHTaIbHE

OOIDYHTYBaHHSI)

2. Treatment of the thoracic and lumbar spine vertebrae fractures (clinical and experimental justification)

Pedepar:

1. O6’eKT: BUOYXOBI I1epeIoMU Ta MIEPEJIOMH Tijl XpeOLliB i3 IUCTpaKii€lo Ta pOTali€elo IPyIHOTO Ta IOIEPEKOBOTO
BigminiB xpedTa. MeTa: IoKpalmuTy pe3ysbTaTy JIiKyBaHHS NallieHTiB i3 BUCOKOEHEePreTUYHUMU NTepesIoOMaMHU Tij
Xpe61iB rpyAHOrO Ta MONEPEKOBOrO BiflAiiB XpeOTa IIJISIXOM €KCIIEPMMEHTaIbHO-KJIiHIYHOTO OOI'PYyHTYBaHHS
KOHIIeMii paljioHasIbHOrO JiKyBaHHS HA IifCTaBi BUBHAUYEHHS 3aJIMIIKOBOI (PiKCOBAaHOCTI XpEOTOBOTO PyXOBOTO
cerMeHTa, QyHKIIOHAJIbHOTO CTaHy xpedTa i Xxpe6ToBOro KaHany. Metonu: KiiHiYHNUH, PEHTT€HOJIOTIYHUH,
KOMITIOT€pHO-TOMOrpadiyHul, MarHiTHO-pe30HaHCHE AOCiIKeHHs, 6ioMexaHiYHU, MaTeMaTuyHe 1
eKCIlepUMEeHTaJIbHEe MOJIEIOBaHHS, FiCTOJIOTIYHUH, CTaTUCTUYHUIL. YTieplle Ha MifAcTaBi 6ioMexaHIiYHUX i KITiHIYHUX
IOCJIiZI>KEeHb BCTAHOBJIEHO 3aKOHOMIPHOCTI fepopMyBaHHs XpebTa B pasi nepesiomiB Tisl Xxpe6LiB rpyqHOro i

[IOTIEPEKOBOTro BiIiliB 32 yMOB Pi3HOr0 06CArYy pyHYBaHHS aHaTOMIYHUX CTPYKTYP. JloBeieHO HasIBHICTb



3aIMIIKOBO] (PiKCOBAaHOCTI Ta 3aJIMIIKOBOI fedopmaliii Xxpe6Ta, 3rifHO 3 IKUMU BCTAHOBJIEHO OCHOBHI TUIIN
KipoTuyHoi nedopmariii (Ipy>kHO-I1JIaCTUYHA, KOHTPOJIbOBAHO-TIJIACTUYHA | HEKOHTPOJIbOBAHO-TIIIACTUYHA), SIKi
BM3HAYalOTh TaKTUKY JIiKyBaHHS. YIeplle Ha MificTaBi po3pobsieHuX 6ioMexaHiyHuX (isu4HOi Ta MaTeMaTUYHUX
MoJesiell BUOYXOBOTO [IEPEJIOMY Ta IIEPEJIOMY Tijla XpeOlls 3 AUCTPAKI€I0 Ta POTallielo OOIPYHTOBAHO MEXaHIYHY
e(PeKTUBHICTb TPAHCIIEIVKYJIIPHUX KOHCTPYKLIH i3 Pi3HOIO Ki/IbKiCTIO PiKCOBAHUX XPEOTOBUX PYXOBUX CETMEHTIB.
BcTaHOoBIIEHO, 1110 MaKCUMaJbHI HAalIpYKEHHSI B TPAaHCIIEIUKYJISIPHUX KOHCTPYKLiSIX BUHUKAIOTh Y CTPYKHSIX Ha
PiBHI KpillJIEeHHS BEPXHIX i HWKHIX IBUHTIB. Ha MaTeMaTU4HIA MOZEJIi BUBHAYEHO 3HIKEHHS HAIIPY)KEHHS Y
3pYIHOBAHMX XPEOLIEBMX PYXOBUX CETMEHTAXx 3i 301/IbLIEHHSIM KiJIbKOCTi (pikcoBaHUX XpebLiB. JloBeieHO, 10
BBE[I€HHS TBHHTA B 3JlaMaHU Xpebellb 3HIKY€E Hallpy>KeHHS B CTPIKHSX 61113bK0 20 %. BcTaHOBIIEHO, IO
BHMKOPHCTaHHS Mi>KXpeO6lieBOi 0IIOpU NIPU3BOAUTD 10 3MEHIIEHHS HAaIIPY)KeHHS B 3aJIHiX Biazinax xpedrta Ta
MeTasieBOi KOHCTPYKLi. YIIepile B eKCIIEPMMEHTI Ha TBapUHAX IOBENEHO MOXKJIMBICTh ONITUMI3allii pereneparii Tis
XpeOLiB MicJIsl TPABMAaTUYHUX YIIKOAKEHD LIJISIXOM BBEJE€HHSI 30araueHoro Tpombonuramu Giopuny. Kiainiyno
IIOBEJEHO, 1110 YTBOPEHHS HasIBHICTb (PiGPUH-KPOB'STHOTO 3TYCTKY Ha MicClii lepegHboro Mii3B s13KOBOTO
KPOBOBUJIMBY CIIpHsie (POPMYBAHHIO KiCTKOBOI TKAHUHM 110 IIEPEJHbOMY KOHTYPY Tijla Xpeolid, 10 MOKpallye
OIIOPOCIIPOMO>KHICTb Xpe6Ta. Ha mifcTaBi peTpOCIEKTUBHOTO aHaJIi3y Pe3yJsbTaTiB JIiKyBaHHS MaLli€HTIB i3
BUOYXOBMMU II€peIOMaMU i lepejioMaMu 3 JUCTPaKLi€elo Ta poTalli€lo BU3HAYE€HO, 10 BilHOBJIEHHS [IPOCBITY
XpebTOBOrO KaHasly IEPEeBa’KHO Bil0OYBAEThCS 3aBASIKYA PEMOEIIIOBAHHIO XpeOTOBOro KaHamy i auie 10 % - 3aBasKu
JliraMeHTOTaKCUCy. JJoBeEHO, 110 MaLi€HTH 3 Y4aCTKOBOIO HEBPOJIOTIYHOIO CUMIITOMATUKOIO TUMliB B, C, D 3a
mKanow ASIA, y pasi XipypriyHOro JiikyBaHHS MOXYTb MaTH CIIPUATIMBUN PE3YJbTAT. Y PE3YJbTaTi aHali3y
(dYHKIiOHAJIBHOTO CTaHy XpebTa BCTaHOBJIEHO, 1110 HaleeKTUBHIIIMM METOLOM Kopeklii 3ainmkoBoi gedopmartii
xpebTa € MeTO/I, TOBroBaXKisIbHOI (ikcallii - BOCbMUIBMHTOBA (iKkcallis (Ha ABa Xpeblis BUllle Ta Ha 1Ba HUXKYE 30HU
VIIKO/PKEHHS) 3 MKXpeO1eBOI0 OIopoIo a6o 6e3 Hei. MeToay KOpOTKOBaXiIbHOI (ikcalii - kombiHOBaHU
bicerMeHTapHUY NepegHbO-3aIHii 3aHil crioHaunone3 Ha 360° Ta 6icerMeHTapHa MeCTUrBUHTOBA (iKcallis -
MOXYTb OyTH BUKOPUCTAaHMMHU B JIiKyBaHHI HEIIOBHUX ab0 IMOBHUX BUOYXOBUX NI€PEJIOMIB Tisl XpeOLiB. Yiiepiie
€KCIIEPMMEHTAIBHO-KJIiHIYHO OOI'PYHTOBAHO Ta PO3POOJIEHO KOHLEMIIi0 JIiKyBaHHS NallieHTiB i3 BUOYXOBUMU
repesioMaMH Ta IepesioMaMi Tijl XpeO61iiB 3 IUCTPaKLielo Ta POTALi€l0 3a IPUHIMIIOM 3aJIMIIKOBOI (PikCOBaHOCTI
xpe6Ta. Po3pobseHo anropyutm JikyBaHHS BUOYXOBUX IIepeJIOMIB i IepesioMiB Tisl XpebliiB i3 AucTpakiieto Ta
poTalli€lo 3 ypaxyBaHHSM 3aJIMIIKOBO]I (PpiKCOBAHOCTI XpeOTa, a came HEYHIKOI)KEHNX aHaTOMIYHUX CTPYKTYP Ta
iXHBOrO BIUIMBY Ha PO3BUTOK fedopmalii, gKa f1ae 3Mory Bubpary e(peKTUBHUI METO[, JIiKyBaHH4 Liei KaTeropii
Nali€HTIB, IOKPAIXTY HOTO PE3yJIbTaTH Ta SIKiCTb XKUTTS XBOPOTro. Po3pobieHa poboya kinacudikaiis nepesomis
Tin1 XpeObLiB, sSIKa IPYHTYETHCS Ha MPUHILUII 3a/IMIIKOBOI (PiKCOBAaHOCTI XpeoTa, a came Ha 03HaKax Aedopmartii
xpebTa Ta XpeOTOBOro KaHajy, Ta Aa€ 3MOTy BUSHAUNTU KPUTEPii BUKOPUCTaHHS TPAHCIIEIUKYISIPHUX KOHCTPYKILiH,
IIPOTSDKHOCTI CIOHANIIONe3Y, HeOOXiIHICTh BUKOPUCTAaHHS MiXTiJIOBOI OIIOpHU Ta KiCTKOBOI I1acTuku. Po3pobieHuit
crioci6 (mateHT N2 12028 Ykpaina) Ta koMnosurt (nateHT N2 119623 YkpaiHa) 1151 peKOHCTPYKTHBHO-BiJHOBJIIOBAHOT'O
JIiKyBaHHS1 BUOYXOBUX I1IE€PEJIOMIB Tijl XpeOLiB CIPUSTUMYTh ONTUMI3allii nepebiry npouecy peresepatii Ta
MOKPAILEHHIO OIIOPOCIIPOMOXKHOCTI XpeOTa. Pe3ysibTaTi AOCIiIPKEHHS BIIPOBA/I)KEHO B HAYKOBUI polec Kapeapu
TPaBMaToJIOTii Ta opToneii XapKiBChbKOI MEJUYHOI aKazeMmii MicasaunmaoMHoi ocBiti MO3 YKpainu Ta KIliHiYHY
npakTtuky IV "IHctutyTt nartosiorii xpe6ta Ta cyrao6is iM. npod. M.I.Curenka HAMH Vkpainu", BificbkoBo-
MeIuYHOro KiiHiynoro neHrpa IliBHivHoro periony MO Ykpainu, KHIT "Micbka KiliHiYHa JikapHs IBUIKOL Ta
HeBifKIagHOI MeanyHoi nonomorw iM. npod. O.I.MemaninoBa" XapkiBcbkoi Micbkpany. TpaBmaTosioris Ta
opToIenis.

2. Object: burst fractures and vertebrae fractures with distraction and rotation of the thoracic and lumbar spine.
Aim: to improve the results of treatment of patients with high-energy fractures of the thoracic and lumbar spine
vertebrae through experimental and clinical substantiation of the concept of rational treatment on the basis of
determining the residual fixation of the spinal motion segment, functional state of the spine and vertebral canal.
Methods: clinical, X-ray, computer tomography, magnetic resonance imaging, biomechanical, mathematical and
experimental modeling, histological, statistical. For the first time on the basis of biomechanical and clinical studies
of vertebrae fractures of the thoracic and lumbar spine, the regularities of spine deformities were determined in



conditions of different levels of anatomical structures destruction. The presence of residual fixed and residual
spinal deformation has been proved, according to which the basic types of kyphotic deformity (elastic-plastic,
controlled-plastic and uncontrolled-plastic), which determine the tactics of treatment, were established. For the
first time, based on the developed biomechanical physical and mathematical models of burst fracture and fracture
of the vertebral body with distraction and rotation, the mechanical efficiency of transpedicular devices with
different numbers of fixed vertebral segments has been substantiated. It was established that the maximum
stresses in transpedicular structures arise in the rods at the level of the upper and lower screws. At mathematical
model has been determined reducing of stress in injured vertebral segments with an increasing in the number of
fixed vertebrae. It is proved that the insertion of the screw into a broken vertebra reduced the stress in the rods to
20 %. For the first time in the animal experiment, the possibility of optimizing the regeneration of vertebrate
bodies after traumatic injury by the introduction of fibrin-enriched platelets has been proved. Clinically, it has
been proved that the the presence of fibrin-blood clot at the site of the anterior subligamentous hemorrhage
promotes the formation of bone tissue along the anterior contour of the vertebral body, which improves the
spine's support. Based on the retrospective analysis of the treatment results of patients with burst fractures and
fractures with distraction and rotation, it was determined that restoration of the spinal canal gap is mainly due to
remodeling of the spinal canal and only 10 % due to ligamentotaxis. It has been shown that patients with partial
neurological symptoms of types B, C, D on the scale of ASIA, may have a favorable outcome in the case of surgical
treatment. As a result of the functional spine analysis, it has been determined that the most effective method for
correction of residual spinal deformation is a longitudinal fixation method - an eight-screw fixation (two vertebrae
above and two below the injured area) with or without an intervertebral support. Short-acting fixation techniques
- combined bisegmental anterior-posterior 360° spine fusion and bisegmental six-screw fixation - can be used in
the treatment of incomplete or complete burst fractures. For the first time, the concept of treatment of patients
with burst fractures and fractures with distraction and rotation on the basis of the principle of residual fixation of
the spine was scientifically substantiated and developed. An algorithm for the treatment of burst fractures and
fractures with distraction and rotation, taking into account residual fixed spine, namely undamaged anatomical
structures and their influence on the development of deformity, allowed us to choose an effective method of
treatment for this category of patients, to improve the results and quality of patient's life. The working
classification of vertebrae fractures is developed, which is based on the principle of the residual spine fixation,
namely on the signs of spinal deformation and spinal canal, and allows us to determine the criteria for the use of
transpedicular devices, the length of the spine fusion, the necessity for intervertebrae support and bone grafts.
The developed method (patent N2120281 UA) and composite (patent N2119623 UA) for reconstructive treatment of
burst fractures of will help to optimize the regeneration process and improve the spine's support. The results of
the study were 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 the clinical practice
in SI "Sytenko Institute of Spine and Joint Pathology National academy of Medical Sciences of Ukraine", Military
Clinical Center of the Northern Region of the Ministry of Defense of Ukraine (Kharkov), KNP "City Clinical Hospital
of Rapid and Emergency Medical Care named after Prof. O. M. Meshchaninov" of Kharkiv City Council.
Traumatology and Orthopaedics.
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