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1. TakTHKa JIiKyBaHHS YIIKOAKEHb OUCTAJIbHUX MeTaenidisiB JOBruX KiCTOK Ha OCHOBI IPUHLIUIIIB 6i0I0TiYHO]
dikcaii.

2. Tactical treatment optimization for long bone distal metaepiphysis fractures based on principles of biological

fixation.

Pedepar:

1. O6’exT: nepesoMu AUCTaIbHUX MeTaenidiziB JOBrux KicTok. MeTa: MOKpalyuTy pe3ysbTaTy JiKyBaHHS
VIIKO/KE€Hb JUCTAJIbHMX MeTaenigiziB JOBrMX KiCTOK HIJISXOM 3aCTOCYBAaHHS 00'€KTUBHUX KPUTEPIiB IPUNHSITTS
TaKTUYHUX PillleHb, Y BiANIOBIZHOCTI 3 NIpUHLIMNAMU 6i0JI0riyHOi ¢ikcalii. MeToau: peTpOCIEKTUBHI KJIiHIUHi
IOCJimKeHHs, 6ioMeXaHiuHi, eKCIIepUMEHTaNIbHO-610JI0TiYHI OCITiIKeHHs Ha JJab0PAaTOPHUX TBAPHUHAX KJIiHIKO-
€KCIIEpMMEHTAaJIbHE JIOCTIiI)KEHHST MiKDOPYXOMOCTI BiflJIaMKiB KiCTOK, KJIiHi4Hi, pEHTT€HOJIOTYHHi, KOMITIOTEPHO-
TOMOTrpagiyHi, TEXHOJIOTIi OLIIHKM KJIiHIYHMX Pe3yJIbTaTiB, CTaTUCTAYHi. Ha nifcTasi peTpoCneKTUBHUX KIIiHIYHUX
JIOCJIIKEHD yIeplle BCTAHOBJIEH] KiJIbKiCHO-SKICHI CIiBBIITHOIIEHHS TEXHOJIOTI! JIIKYBaHHS [I€PEJIOMIB IUCTAIbHUX

MeTaemniQiziB JOBrux KiCTOK, 5IKi 3aCTOCOBYIOTh CbOT'O/IHI (BHYTPilHS (ikcarist — 61 %, 3oBHimHS — 20 %,



dikcauirinui Mmetor, i ckesieTHe BUTSITHEHHS — 19 %). [TomiGHMI TaKTUYHUI MiAXin 403BOJIUB OTpUMaTU JOOPi
pe3ynbTaTu B 44 % BUNAAKIB, 3a70BiIbHI — 24 %, HE3aAOBUIbHI — 32 %. [JoBel€HO, 1110 HE3aIOBINIbHI PE3yIbTaTH, ¥
nepuy 4Yepry, 06yMOBJIEHI YCKJIaJHEHHAMM BHACJIIZIOK HEOOI PYHTOBAHOT'O PO3IIMPEHHS II0Ka3aHb [0
BMKOPHMCTAHHS METO/IiB BHYTPilIHbOi ikcauii. llInsaxom 6ioMexaHIYHUX JOCIIKEeHb MAaTEMAaTUYHUX MOZeJIen
IepeJsioMiB AUCTANIBHOrO MeTaemnidiza CTerHoBoi KiCTKY LOBEAEHO IepeBaru HakiCTKOBOTO OCTEOCHHTe3Y B pasi
nepesiomy tuny Cl, a y Bunagxy nepesiomis tuny C3 edexkTuBHille 06Me>KeHHS PiBHS HaIllpy>KeHb Y KiCTKOBUX
(dparmeHTax i BeJIMYNHU BiTHOCHUX AedopMalliil pereHepary Aae 103aBOTHUIEBUI OCTEOCUHTE3. YIIeplle B
KJIIHIKO-€KCIIEPUMEHTAJIbHOMY JOCIIIKE€HHI JOBELEHO, 110 NPOTIrom nepmux 10 TYKHIB Iicisi BAKOHAHHS
[T03aBOTHUILEBOT'O OCTEOCUHTE3Y aMIUIITY 2 B3AEMHUX IIEPEMIIIEHD BiIJITaMKiB BEJIMKOTOMIJIKOBOI KiCTKU
3MeHmuIach Bif (2,3 + 0,2) MM 10 (0,8 + 0,2) MM. BCTaHOBJIEHO, 1110 BUKOPUCTAaHHS OAHOOIYHUX CTPUKHEBUX
arnapariB [103BOJII€E OTPMMATH HafiliHy ¢ikcalilo (parMeHTiB KiCTKU pa3oM i3 peasisalli€lo CTUMYJII0BAJIbHOTO
BIUJIMBY B3aEMHUX ITepeMilieHb BinyaMKiB 32 06071p0BUX PYHKIIOHATBHUX HaBaHTaxkeHb. Ha mizcrasi
€KCIIEpPMMEHTIB in-vivo yrnepiue JoBeleHo, 0 32 HasIBHOCTI BHYTPIlIHbOCYTJIO00BUX YIIKOIKEHb NYCTabHUX
MeTaenigisiB JOBTMX KiCTOK Ha POHi 3aCTOCYBAaHHS 3aKPUTUX TEXHOJIOTIH peno3uliii Ta ¢ikcalii BifsaMKis
(dyHKIiOHa/IbHE JIIKyBaHHS CJIifl MOYMHATY He PaHille MOoYaTKy I'SITOrO Ta He Mi3Hillle MOCTOro TYXKHS MicJIs TPaBMU,
1110 € OCHOBHOIO YMOBOIO peasizauii edekTy QyHKIiOHATbHOIO PEMOEIIIOBAHHS YIIKOIKEHUX CYTI000BUX
IIOBEPXOHB. [licTana po3BUTKY Te€Opisl iHAMBIyaJbHOrO MiIX0y 1100 BUOOPY METO/IB JIiKyBaHHSI [1€PEJIOMiB
IVCTaJIbHUX MeTaemi(isiB JOBrUX KiCTOK i3 BUKOPUCTAHHSIM 0i0JIOTiYHO BUNIPABAAHMX TEXHOJIOTIH, 110 6a3yeThCsl Ha
pes3yJsIbTaTax PETPOCIIEKTVMBHOIO Ta MIPOCIEKTUBHOIO aHasli3y KIiHIYHOro Marepiany, i3 CyTTEBUM MOKpPAIlEHHAM
3araJlbHUX Pe3yJIbTaTiB JIiKyBaHHS Ta 3MEHIIEHHSIM BiZJCOTKY YCKJIQIIHEHD XipYPriYHOro JIiKyBaHHS. 3alIpONIOHOBaHI
eeKTUBHI TeXHOJIOTI] JIiIKyBaHHS YIIKO/KE€Hb JUCTAJIbHUX MeTaenigiziB JOBrUX KiCTOK, SIKi JO3BOJISIIOTh OTPUMATH
ONTUMAJIbHI (PYHKLIOHAJIbHI pe3ysbTaTy. JloBeieHa TOLiIbHICTb MNUPIIOrO BUKOPUCTAHHS KOHCEPBATUBHUX
METO[IiB JIiKyBaHHS (DiKcal[iliHOro Ta CKeJIeTHOI'O BUTSATHEHHS) Ta MeTOAY 30BHILTHBOI ¢ikcallii Ha 6a3i CTPIDKHEBUX
arnaparis, 110 [aj0 3MOT'y CyTTE€BO 3MEHIINTH KiJIbKICTh HE3aIOBIILHUX PE3YJIbTaTiB, 30KpEeMa, FTHIHHO-HEKPOTUYHUX
YCKJIAZHEHB i MOPYIIEHb KiCTKOBOI pereHepauii. O6rpyHTOBaHi IOKa3aHHsI 10 BiIKPUTOI peno3ullii Ta BHYTPilIHbOI
¢ikcatlii, sKi nepen6avyaloTh peTesibHE Nepefonepaliiiie aaHyBaHHS 3 YPaxyBaHHSIM He Julie GOpMaTbHUX
xilacudikaliHUX O3HaK IIepeJIoMy, a 1 iHIMBinyabHUX 0COOIMBOCTEN YIIKOIKEHHs Ta NallieHTa. JloBesieHo, 1110 32
BHYTPIlIHbOCYTJIO00BUX YIIKOAKeHb TUIly Cl cilif BiflaBaTy niepesary HakiCTKOBOMY OCTEOCUHTE3Y, a 3a
6araToBiJjJJaMKOBHUX MT€PEJIOMIB Ta iMIIPECIHUX NECTPYKLil Cyrs060B0i noBepxHi Ty C3 - M03aBOTHULIEBIN
dikcaii. Po3pobsieni TeXHOJIOTi] 103aBOrHUIEBOIO OCTEOCHHTE3Y, & TAKOK OOI'PYHTOBAHI ITOKa3aHHS [0
KOHCEPBATUBHUX i XipypriyHux MeToAiB pikcaliii, siki 103BOJISIIOTh 3[iiCHIOBATY iHOUBIAyaIbHUI MifXi, o6paTh
ONTVMMAaJIbHY JiKyBaJIbHY TaKTUKY Ta MiABUIIATU SKICTb JIiIKyBaHHS IaLi€HTIB i3 IIepesioMaMy JUCTAJIbHUAX
MeTaeni(isiB JOBrux KiCTOK. BUKOpHCTaHHS 3alIPOIIOHOBAHUX MOJIOXKEHD 010 (PYHKLIOHAIBHOTO JIiKyBaHHS 3
ypaxyBaHHSM IMHAMIKM 3MiH aMIUTITy11 B3a€EMHUX [lepeMillileHb KiCTKOBUX BilJIaMKiB i JO60JIbOBHX HaBaHTaKeHb
Ha YIIKOJPKEHUI CerMEHT B yMOBax (ikcallii anaparamu 30BHIIIHbOI pikcallii gae 3Mory 3a6e3ne4uTy peasisallio
edekry (PpyHKLiOHATIPHOTO PEMOJIEII0BaHHS, a 3aCTOCYBaHHS OpTe3iB Ha OCHOBI MarepianiB Softcast i Scotchcast -
YHUKHYTY BTOPMHHOTO 3MillleHHS BiflJIAMKiB Ta OTPUMATH IO3UTUBHUI MEJUKO-COLianbHM eeKT. Pesyibratu
IOCJIiI)KeHHSI BIIPOBAIKEH] B KJIiHIUHY NPaKTUKy JlepkaBHOi ycTaHOBU "THCTUTYT NnaToJiorii XxpebTa Ta cyrniobis
imeni npogecopa M.I.Cutenka HAMH Vkpainn', cnenianizoBaHux TpaBMaTOJIOTIYHUX BiflliIeHb M. XapKoBa Ta
o6J1acTi, y HaBYasIbHUIA IpoLec Ha Kadegpax TpaBMaToJIOorii Ta oproneaii XapKiBCbKOI MeIMYHOI akaaeMii
MiCI9AUIIIIOMHOI OCBiTH MO3 YKpainu, XapKiBCbKOrO HalliOHAJIbBHOTO MEJIMYHOTO YHIBEPCUTETY. TpaBMarToJIorig Ta
OpTOIEs.

2. Object: long bone distal metaepiphysis fractures. Aim: to improve the results of the treatment of long bone distal
metaepiphysis damages by applying objective criteria for making tactical decisions, in accordance with the
principles of biological fixation. Methods: retrospective clinical studies, biomechanical, experimental biological
studies on laboratory animals, clinical and experimental study of micro-rupture of bone fragments, clinical,
radiological, computed tomography, technologies for evaluating clinical results, statistical. On the basis of
retrospective clinical studies, for the first time, quantitative and qualitative relationships have been established for



the treatment technologies for fractures of the distal metaepiphysis of long bones, which are used today (internal
fixation - 61 %, external - 20 %, fixation method and skeletal traction - 19 %). Such a tactical approach made it
possible to obtain good results in 44 % of cases, satisfactory - 24 %, unsatisfactory - 32 %. It has been proven that
unsatisfactory results are primarily caused by complications due to unreasonable expansion of indications for the
use of internal fixation methods. By means of biomechanical studies of mathematical models of fractures of the
distal femoral metaepiphysis, the advantages of external osteosynthesis in the case of a C1 fracture have been
proved, and in the case of C3 fractures, extrafocal osteosynthesis turned out to be more effective. For the first
time in a clinical study, it was proved that during the first 10 weeks after performing extrafocal osteosynthesis, the
amplitude of mutual displacements of tibial fragments decreased from (2.3 + 0.2) mm to (0.8 + 0.2) mm. It has been
established that the use of one-sided rod devices makes it possible to obtain reliable fixation of bone fragments
together. In in-vivo experiments, it has been proved that in case of intra-articular injuries of the distal
metaepiphysis of long bones, when using closed technologies of reposition and fixation of fragments, functional
treatment should be started no earlier than the beginning of the fifth and no later than the sixth week after injury.
Based on the results of retrospective and prospective clinical studies, the theory of an individual approach to the
choice of methods for the treatment of fractures of the distal metaepiphysis of long bones using biologically
justified technologies was developed, due to which the overall treatment results were significantly improved, and
the percentage of complications after surgical interventions was significantly reduced. Effective technologies for
the treatment of lesions of the distal metaepiphysis of long bones, which provide optimal functional results, have
been proposed. The expediency of a wider use of conservative treatment methods (fixation and skeletal traction)
and the method of external fixation by rod devices has been proven. This made it possible to significantly reduce
the number of unsatisfactory results, in particular, purulent-necrotic complications and disorders of bone
regeneration. Reasonable indications for open reduction and internal fixation, which provide for careful
preoperative planning, taking into account not only the formal classification signs of a fracture, but also the
individual characteristics of the injury and the patient. It has been proved that in case of type Cl intra-articular
injuries, preference should be given to extra-focal osteosynthesis, and in the case of multiple fractures and
impression damages of the C3 type articular surface, extrafocal fixation should be performed. The technologies of
extrafocal osteosynthesis, as well as reasonable indications for conservative and surgical methods of fixation,
which allow for an individual approach, choose the optimal treatment tactics and improve the quality of treatment
of patients with fractures of the distal metaepiphysis of long bones have been developed. The use of the proposed
provisions regarding functional treatment, taking into account the dynamics of changes in the amplitude of mutual
displacements of bone fragments and pre-pain loads on the damaged segment under conditions of stabilization
with external fixation devices, allows the implementation of the effect of functional remodeling, and the use of
orthoses based on Softcast and Scotchcast materials allows avoiding secondary displacement of fragments and
obtaining positive medical and social effect. The results of the study were introduced into the clinical practice of
the SI "Sytenko Institute of Spine and Joint Pathology of the National Academy of Medical Sciences of Ukraine",
specialized traumatology departments in Kharkov and the region, in the educational process at the departments of
traumatology and orthopedics of the Kharkiv Medical Academy of Postgraduate Education of the Ministry of
Health of Ukraine, Kharkiv National Medical University. Traumatology and Orthopedics.
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