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1. 3akoHOMIpHOCTiI yTBOpEHHS KiCTKOBOTO pereHepary ImicJs giagizapHoro nepeuomy 3a yMoB QyHKI[iOHATIBHOTO

JIiKyBaHHSI 3 BUKOPUCTAHHSIM IPY>KHO-CTIilIKOTO 3'€JHAHHS BiflJIaMKiB.

2. Regularities of formation of osseous regenerate after shaft fracture under the conditions of functional therapy
using elastic-stable connection of fragments.

Pedepar:

1. O6’exT: mpouec GopMyBaHHS KICTKOBOrO pereHepary B IOCTPaKAAINX MicJis fiadizapHoOro nepeyjomMy Ta BIJIUB Ha
HBOTO MEXaHIYHMX Ta iHIKX (PaKTopiB. MeTa: NifBUIIUTY e(PEeKTUBHICTb JIiIKyBaHHS XBOPUX i3 fiadisapHUMU
[IepeIOMaMHU JIOBTUX KiCTOK KiHIiBOK HIJISXOM YCTaHOBJIEHHSI 3aKOHOMipHOCTEN (POPMOYTBOPEHHSI KiCTKOBOTO
pereHepary i yIOCKOHaJIEeHHSI MeTOOUKY (PYHKLIOHATBHOTO JIIKYBaHHS 3 BUKOPUCTAHHSM arapariB 30BHIIIHbBO]
¢ixcatii Ta opTesiB. MeToau: ekcriepuMeHTalbHe MOZIEJIIOBaHHS Ha TBapUHAX; KJIiHiUHi; peHTreHOJIOTiuHi;
yJIbTpacoHorpa@iuHi; ricromopgosoriuHe; 6iomexaHiyHUI (MaTEMaTUYHE KiHI]€BO-€JIEMEHTHE MOJIEJIIOBAHHSI);
CTaTUCTUYHUN. [JOTIOBHEHI HAYKOBi 3HAHHS [TPO 3aKOHOMIPHOCTi () OPMOYTBOPEHHS KiCTKOBOTO PETre€Hepary Mics

niadizapHOro nepeyomMy KiCTOK KiHIiBOK. Yriepiue foBefeHo, o (piOprHH-KPOB'SIHU 3TYCTOK, SIKUI YTBOPIOETHCS B



HaBKOJIOBi/IJIAMKOBI1 30Hi, € NIEpBUHHUM 6i0JIOTIYHO AKTUBHUM MEXaHIYHUM KapKacoM, B SKOMY BilOyBaeTbCsI
nposideparis Ta gudepeHianis KIiTUH i3 MoAanbUIMM YTBOPEHHSIM KiCTKOBOI TKaHUHMU. [Toka3aHo, 10
MasiogudepeHLioBaHi KIITUHY PO3TaIIOBYIOTHCS Ha (PIOPUHOBUX IIEPETHUHKAX, @ iXHSI IOB3/I0BXKHS BiCh
CIIPSIMOBaHa 1apajesIbHO BOJIOKHAaM (Pi6bpuHy Yrepilue B yMOBax in vitro JocigkeHo yTBOpeHHs (ibpruH-
KPOB'SIHOTO 3TyCTKY Ta [MOKa3aHO BIIJIMB HA HbOTO MEXaHIYHUX (PAKTOPIB (epeMillyBaHHS i TUCKY). Y pe3yJibTaTi
BMKOHAaHHS yJIbTpacoHorpadiuHux JOCIiIKeHb yIeplle BCTaHOBJIEHO, 110 ¢popMa Ta JioKaslizallis KicTKOBOTrO
pereHepary Bianosigae GpopMi Ta siokanisauii pi6pruH-KPOB'STHOTO 3TyCTKy. YIEpIle Ha MiICTaBi MaTeMaTUYHUX
PO3paxyHKiB i3 BUKOPUCTAaHHSIM CKiHU€HO-€JIEMEHTHUX MOJeJiell BUBYEHO OCOOJIMBOCTI HAIPYKEHO-
nepopMoBaHOro cTany (pi6pUH-KPOB'STHOrO 3TYCTKY Ta OKICTSI B HABKOJIOBiIJIaMKOBIiH 30Hi. MakCUMaJbHy BETUYNHY
HanpyXeHHs Qpi6puHY BUsBJIEHO 6iJsl KICTKY, y LIEHTPaJbHIN YaCTHHI BepeTeHa BOHA 3MeHIyBaiacs, a
HaOJIMKAKYUCh [I0 OKiCTS, 3HOBY 30i/blIyBasiacsl. BcTaHOBI€HO HalbibIIe HANIpYKeHHs QiOpUHY B pasi 3'eiHaHHS
Bi/lJlaMKiB arapaTom 30BHIlIHbOI (ikcallii 32 yMOB i BepTHUKAIbHOTO, i IONIEPEYHOT0 HABAHTAXKEHHSL. Y BUMIAIKY
3'€IHaHHS BilJIaMKiB MJIACTUHOIO ab0 iHTpaMenyISIpHUM 6JI0KOBAaHUM CTPUKHEM piBeHb HallpyKeHb QiopuHy 6yB
3HAYHO MEHUINM. YIlepllle [TPoaHasi30BaHO BEJIMUYMHUY JIiHITHUX NI€peMIllleHb BiJiJlaMKiB B yMOBaX (QyHKI[iOHaJILHOTO
JIiKyBaHHS AiadizapHUX [IE€PEIOMIB JOBIUX KiCTOK KiHIiBOK OPT€30M ab0 CTPY>KHEBUM allapaTOM 30BHILTHBOI
dikcauii. BcranosneHo, 1o nepemimeHHs 13-40 % (Bin BUXinHOI BEJIMYMHYN MK KOHTPOJIBHUMU TOUKAMMU), SIKLIO
BOHH [ilI0Th Ha [I€PUINX TPbOX TVIKHSIX ITiCJIS [IEPEJIOMY, CYIIPOBOIKYIOTECSI YTBOPEHHSM CYLiIJIBHOTO
nepiocTanabHOro KicTKOBOro perenepary B 95-98 % Bunazkis. Ha nificTaBi BUsIBJIEHMX 3aKOHOMiIPHOCTEH yTOUHEHA
CTaAifHICTh (POPMOYTBOPEHHS KiCTKOBOTO pereHepary micis giagizapHoro nepeaomy, chopmyiboBaHi MTPUHLMIN
JIIKyBaHHS Ta YAOCKOHAJIEH] ix MeToAuKY. Ha mifcrasi pe3ysibTaTiB €KCIIEPUMEHTAIBHUX, KJIiHIYHUX i TEOPETUYHUX
IOCHiIKeHb PO3p06JIeHi METOIMKM MiHiMalbHO iHBAa3UBHOTO (PYHKLiOHAJIBHOTO JIIKYBaHHSI NallieHTiB i3
IiaisapHMMU II€PEIOMAaMU KiCTOK KiHIIiBOK i3 BUKOPUCTAHHSIM CTPM>KHEBUX allaparTiB 30BHIIIHBOI ikcawii. ¥
METOJIMKaX ITI0€IHAaHO OCOOJINBI, B3a€EMOIIOB 13aHi ITpoLelypy 3iCTaB/IeHHS BilIJIAMKIB i 3'eJHAHHS IX CTPUKHEBUM
araparoM 30BHIlHbOI (ikcalii, npouenypy (PpyHKLiOHAIbHOTO HAaBAaHTAKEHHS! YIIKO/KEHOI KiHIIiBKH, KOHTPOJIIO 3
IpolleCOM pereHepallii B pasi nepesiomis CTErHOBOI Ta MIEY0BOi KiCTOK, KICTOK TOMIJIKM. IX BUKOpUCTaHHS 1a710
3MOT'y 3HU3UTH YaCTOTY BUIAJIKiB HE3POLIEHHS BiJJIaMKiB (5IKi IOTPEOYIOTh JOJATKOBOTO XipypridyHOro JIiKyBaHHS) y
BKa3aHOi KaTeropii NocTpakaaaux y OPiBHSAHHI 3 JaHUMHU He3aJIeXXHUX 6araToleHTPOBUX JOCiIKeHb, [e
IIEPBUHHO IIPM JIIKyBaHHi OyJIM 3aCTOCOBAaHi METOJY 3aHYPEHOTO (HaKiCTKOBOrO ab0 iHTpaMedyJIsipHOTO)
OCTE€OCHUHTE3Y. 3aBAAKM HAKONIMYEHOMY KIIIHIYHOMY JOCBiZly YIIOCKOHAJIEHI KOHCTPYKLii IPUCTPOIB [1J151 30BHILIHBLO]
dikcauii BigyiamkiB, po3po6sieHa TeXHOJIOTIS iIXHOr0o BUTOTOBJIEHHS Ta HAJIaro/KeHe BUPOOHULTBO. PesynbraTu
IOCTiI)KeHHs BIIPOBaIpKeHi B KiliHiuHy npakTrky K303 "XapkiBcbka 06s1acHa KiliHiuHa TpaBMaTOJIOTiYHA JlikapHS",
BillcbKOBO-M€eAUYHOrO KiIiHIYHOrO LUeHTpy IliBHiYHOrO periony MO YKpainu, HalioHasbHOTO BiliCbKOBO-MEOUYHOTO
KJIIHIYHOTO 1eHTPY "['0JI0BHUI BilICLKOBUM KJliHIYHMI rocnitany” MO YKpainu, KiiHiuHii sikapHi iM. 1. MedHikoBa,

KuiBcekilt putadiii nikapHi OXMAT/INT. TpaBMaTo0ris Ta OpTONEis.

2. Object: the process of formation of bone regenerate in victims after a diaphyseal fracture and the influence of
mechanical and other factors on it. Aim: to increase the efficiency of treatment of patients with diaphyseal
fractures of the long bones of the extremities by establishment of regularities of bone regenerate formation and
improving the method of functional treatment using external fixation devices and orthoses. Methods: experimental
animal modeling; clinical; radiological; ultrasonographic; histological; biomechanical (mathematical finite element
modeling); statistical. Scientific knowledge of regularities of osseous regenerate formation after shaft fracture of
extremities bones has been supplemented. It has been proven for the first time that fibrin-blood clot formed in the
area surrounding the fragments is a primary bioactive mechanical frame, where proliferation and differentiation of
cells with further formation of osseous tissue occur. It has been shown that poorly differentiated cells are located
on fibrin septa, and their longitudinal axis is located in parallel to fibrin fibers. Formation of fibrin-blood clot has
been investigated under in vitro conditions for the first time, and the effect of mechanical factors (stirring and
pressure) on it has been shown. As a result of ultrasonographic examinations, it has been established for the first
time that shape and location of osseous regenerate conform to shape and location of fibrin-blood clot. Particulars
of stress-strain behavior of fibrin-blood clot and periosteum in the area surrounding the fragments have been



studied for the first time based on mathematical calculations using finite-element models. The maximum fibrin
stress value was identified near the bone; it was decreased in the central portion of the spindle and increased
again when approaching the periosteum. The highest fibrin stress was identified in case of connection of
fragments with external fixation device under the conditions of either vertical or transverse loading. When the
fragments were connected with a plate or an intramedullary blocked rod, fibrin stress level was at least twice as
low. Values of linear displacement of fragments under the conditions of functional therapy of shaft fractures of
long bones of extremities with an orthosis or a rod external fixation device were analyzed for the first time. It has
been established that displacements of 13-40 % (versus the initial value between the control points), if applied
during the first three weeks after fracture, are associated with formation of integral periosteal osseous regenerate
in 95-98 % of the cases (depending on fracture location). Based on the identified regularities, staging of formation
of osseous regenerate after a shaft fracture has been specified, treatment principles have been formulated, and
their procedures have been improved. Based on the results of experimental, clinical, and theoretical studies,
procedures of minimally invasive functional treatment of patients with shaft fractures of the bones of extremities
using rod external fixation devices have been developed. The procedures combine special, interrelated procedures
of coaptation of fragments and their connection with rod external fixation device, procedure of functional load of
affected extremity, control of regeneration process in cases of fractures of thigh bone and shoulder bone, shin
bones. Their use allowed to decrease the rate of fragments non-union episodes (which require additional surgical
therapy) in the above category of victims versus the data of independent multicenter studies, where the methods
of immersed (bone or intramedullary) osteosynthesis were initially used during therapy. Thanks to accumulated
clinical experience, structures of devices for external fixation of fragments have been improved, their
manufacturing technology has been developed, and their production has been implemented. The results of the
study were introduced into clinical practice of the KZOZ "Kharkiv Regional Clinical Trauma Hospital", the Military
Medical Clinical Center of the Northern Region of the Ministry of Defense of Ukraine, the National Military Medical
Clinical Center "The Main Military Clinical Hospital" of the Ministry of Defense of Ukraine, the Clinical Hospital
named after Kh. I. Mechnikov, National Children's Hospital "OHMATDYT". Traumatology and Orthopaedics.
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