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1. MasIOKOHTaKTHUI 6araTONJIOMMHHUN OCTEOCUHTE3 NiadizapHuX NepeoMiB KiCTOK FTOMIJIKY (TeOpeTUYHE
OOrpyHTYBaHHSI i KJliHiuHa peari3aLis)
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Pedepar:

1. O6'eKT: MaJIOKOHTAKTHUI 6AaraTOIIONMHHUN OCTEOCUHTE3 fiadizapHUX MepesioMiB KiCTOK rominku. Mera:
TEOPETUYHO OOI'PYHTYBATH Ta ONTUMI3yBaTh METOJMKY MaJIOKOHTAKTHOTO 6araToOIJIOUMHHOTO OCTEOCUHTE3Y
Iia¢isapHUX NE€PEJIOMIB KiCTOK FOMIJIKA. MeTO: TEOPETUYHi, KOHLENTyaJbHE MOAEJIIOBAHHS, MaTEMAaTUYHE
MOJeJIIOBaHHS (METO[, KiHL[€BUX €JIEMEeHTIB), pEHTIT€HOJIOTTYHIH, KJIIHIYHWUH, CTATUCTUIHUHN. YIOCKOHAIeHa
KOHIIEM11isi MaJIOKOHTAKTHOTO 6araToIJIOMHHOIO OCTEOCUHTE3Y 32 YMOB I1€PEJIOMiB KiCTOK 'OMIJIKY, OIpaljboBaHa
MeTogosoris ii peanisanii. Ha nizcrasi niei koHUenuii po3po61eH0 HOBY METOAMKY XipypriuHOTrO JIiKyBaHHS
IepeJIOMiB KiCTOK FOMIJIKY i BIOCKOHaJIEHO NMPUCTPiN O ikcauii KicTKOBUX BifjlamKiB. OTpUMaHi BEJIMYNHU

MIKpOPYXOMOCT] BiflJlaMKiB MOjieJiel I10IlepeyHOro, KOCOoro, CKajKoBOro nepeyomy giadiza BeJnKoromizikoBoi



KICTKU ITiCJig pi3HUX BUIIB HAKICTKOBOTO OCTEOCUHTE3Y. Y pasi IONEPEYHOro NnepesiomMy yI0CKOHAIEHUN IIPUCTPIn
1715 dikcanii KicTKOBUX BifyiaMKiB onyckae 6is1biii ocboBi nepemimeHHs dparmenTis (0,0026-0,2903 mm) 32 yMOB
OCbOBOT'O HaBaHTaKEHHsI, HDK TOBHOKOHTAaKTHa HakicTkoBa mactusa (0,0023-0,2395 mm). [loBeieHO 3MEHIIEHHS
MiKpOPYXOMOCTI BiJIJIaMKiB IIicJIs ix onepenHboi cTabinisalii B pasi KOCOro Ta CKajJKoBOTO [IepeIoMiB
BEJINKOTOMIJIKOBOI KiCTKM OJHUM i IBOMa PEeno3nLiiHUMMU T'BUHTAMU: IPUCTPIi AJ1s ¢ikcanii KiICTKOBUX BiJIaMKIB -
Big 0,0019 mo 0,0516 MM, IIOBHOKOHTAKTHA HaKicTKoBa Iiactuka - Bim 0,0041 no 0,0675 mm. Ilin miero cunu Ha
3TMHAHHS PUCTPIN AJ1s1 ikcallii KiCTKOBUX BiJIJTaMKiB TaKOX 3abe3neuye ix skopcTkimy ¢ikcarito. OpepskaHi HOBi
3HAHHS [IPO B3aEMOZII0 B cucTeMi "¢ikcarop - pparmeHTn". JloBeieHO, 0 NPUCTPil A (pikcalii KicTKOBAX
BiJ1aMKiB 3a6e3Mevye iX pisHOHANpaBieHy MiKPOPYyXOMicTb. T€OpeTH4YHO OGIPYHTOBAHA 1 €KCIIePUMEHTAJIbHO
migTBep’KeHa nepepara 6araTonIomMuHHOI ¢ikcarllii Hayl OAHOTITIONMHHOIO B pa3i nepesioMiB KiCTOK TOMIJIKU.
BrBY€HO CTaH HaNpPYy>KE€HHS IVIACTUHM Ta (PPArMEHTIB KiCTKH, IOr0O 3aJIeKHICTh BiJl KOHCTPYKLIi (ikcaropa,
0CO0JINBOCTEN NePeIOMY, BEJIMYMHNA HaBaHTKEHHS. JJOCIIiIPKeHHS OKa3au, 10 OCTEOCUHTE3 [I0IIEPEYHUX
IIepeJIoMiB 3a JOTIOMOT 00 IIPUCTPOIO AJ1s1 ikcallii KiICTKOBUX BiJiJlaMKiB 3a6e31e4ye MeHIlle Hallpy>KeHHsI
LeHTpasibHOi yacTuHu Kictku (0,44017-107 I1a) HaBiTh 32 yMOB ¢ikcalii pparmeHTa TpboMa rBUHTaMU, HDK
KOHTaKTHA HakicTKoBa mactuHa (0,62752:107 I1a). Hanpy>keHHs [1J1aCTUHU, TBUHTIB, KiCTKOBUX ()ParMeHTIB Micst
OCTEOCHHTEe3Y CKaJIKOBUX MepeJIOMiB PENO3ULiHUMU I'BUHTaMU i MpucTpoeM 11 dikcanii KicTKOBUX BifjiaMKiB €
meHmumu (0,11612-109 T1a) nopiBHSHO i3 pe3ysbTaTamy, sIKi oflepsKaHi B pasi BUKOPUCTAHHS [IOBHOKOHTAKTHOI
HakicTkoBoi mactunu (0,13386-109 I1a). Lle cTBOproe onTUMabHI yMOBU 117151 pereHepatlii Kictku. OTpumaHna
iHpopmallis € BaXJIMBOIO 1J1 epenonepaliiiHoro IaHyBaHHs KOHCTPYKLii ¢ikcaTopa. O6IpyHTOBaHA AOLNBHICTD
IvdepeHLifHOro 3aCTOCyBaHHS IPUCTPOIO AJ1s1 ¢ikcallii KiCTKOBUX BiJlJIaMKiB J1s1 MaJIOKOHTaKTHOT'O
6araToOIJIOIMHHOTO OCTEOCUHTE3Y 32 YMOB I1€PEJIOMIB KiCTOK TOMIJIKYU. ¥V KJIIHIYHMX YMOBax Ha NPUKIAAAX Pi3HUX
IepesIoMiB KiCTOK TOMIJIKM 32 JOIIOMOTOIO YJIOCKOHAJIEHOTO IMPUCTPOIO J1s (ikcallii KiICTKOBUX BifllaMKiB JOBEJEHO
BUCOKY €(EKTHUBHICTb MaJIOKOHTAKTHOT'O 6araToOIIOIMHHOTO OCTEOCUHTe3y. Ha mifcrasi 3anponoHoBaHuX
IIPUHLMIIIB 106y I0BU 3aCO0iB /1J11 MaJIOKOHTAKTHOTO 6araToIJIOIMHHOTO OCTEOCHUHTE3Y YOCKOHAJIEHO
opuriHanbHy 6araTo(yHKIiOHaJIbHY KOHCTPYKIIIO 1711 OCTEOCHHTE3Y HiadizapHUX IePEOMiB KiCTOK FOMIJIKU.
[IpakTuyHill OXOPOHI 30POB's 3aPONIOHOBAHMUI YIOCKOHANIEHUH (PiKcaTop, SIKUi Ja€ 3MOTy TPOBECTU CTabiNbHMN
OCTeOCHHTe3 HiadpizapHuX NepesoMiB KiCTOK FOMiJIKY 6yb-sKoi ckyagHoCTi. CTBOpEHHS CTabilbHOI cucTeMU
"[PUCTPIl - KicTKA" lae MOXJIMBICTh YHUKHYTH IicjsionepaniiiHoi immo6inisalii, IpucKopuTH 04YaToK i
ONTUMI3yBaTu nepeoir peadbinitaniiHoro nepiogy. MoXxIuBiCTb BUOOPY ONTUMAJIbHOI KOHCTPYKLi, HABHICTb
MiKPOPYXOMOCTI BiIJIaMKiB Ta il peryiis JO3BOJISIOTh 3HAYHOIO MipPOIO KEPYBATH IIPOLIECOM pENapaTUBHO]
pereHepatlii, BU3Ha4aTH TaKTUKY JIIKyBaHH4, 110 CIIpUsE MOJIIMIIEHHIO SIKOCTi JXUTTS IMalli€eHTiB, CKOpOYye Inepiof, ix
HEIpale3JaTHOCTI. YIeplle BUHMKIIA MOXJINBICTh 3MEHIINATH KiJIbKiCTh HE3POILEHb (PPArMeHTiB I IEPEIOMIB
KiCTOK TOMIJIKU. YIOCKOHaIeHN TpUCTpil ajs dikcanii KicTKOBUX BifJIaMKiB /1711 MaJIOKOHTaKTHOTO
0araTOIJIOIMHHOTO OCTEOCUHTE3Y [la€ 3MOTY OITUMIi3yBaTH BUOip KOHCTPYKL{I 1711 KOHKPETHOTO I1ePeJIoMY, 1110
3abe3neyvye Kpalle BiTHOBJIEHHS aHAaTOMil i PyHKIii yIIKOI)KEHOro CerMeHTa 6€3 BUKOPUCTAHHS 30BHIIHbOI
iMMoO6inizauii. Pe3ysbTaTty HOCTiIKEeHHS BIPOBAIKEHO B KJIiHIYHY IPAKTUKY ['opsiBcbKoi MichbKoi JtikapHi N2 2, K3
"[THIMpOIeTPOBChKA NIOCTA MiChbKa KJTiHiYHA JikapHs", TOpe3bKoi 1leHTpaJibHOiI MiChKOi JTikapHi, [[poroouiisKoi
Micbkoi sikapHi N2 1, UepBOHOTpaAChKOi LIEHTPAIbHOI MiChKOI JlikapHi, TopunHCBHKOI palloHHOI JlikapHi, KaM'siHKa-
By3bKoi IeHTpasbHOI paiioOHHO] JlikapHi, KOpOCTEHCHKOI LIEHTPaIbHOI MiCHKOI JliKapHi, bychKoi LieHTpasibHOI
paitoHHoI sikapHi. TpaBMaTOJIOris Ta OPTOIEHis.

2. Object: the limited contact multiplanar fixation of diaphyseal fractures of the shin bones. Aim: theoretically
substantiate and optimize the method of limited contact multiplanar osteosynthesis of diaphyseal fractures of the
shin bones. Methods: theoretical, conceptual modeling, mathematical modeling (finite element method),
roentgenologic, clinical, statistical. The concept of a limited contact multiplanar osteosynthesis in tibia fractures
was improved, the methodology of its implementation was elaborated. On the basis of this concept, a new method
of surgical treatment of fractures of shin bones was developed and a device for fixation of bone fragments has
been refined. The quantities of fragments' micromotion were obtained at the models of transverse, oblique and
comminuted fractures of the tibia diaphysis after various kinds of osteosynthesis. In the case of transverse fracture



improved device for fixation of bone fragments allows large axial displacement of fragments (0.0026-0.2903 mm)
under axial load than full-contact plate (0.0023-0.2395 mm). The reduction of micromotion of fragments after
preliminary stabilization of oblique and comminuted fractures of the tibia using one or two reposition screws was
proved. There was for the device for fixation of bone fragments - from 0.0019 to 0.0516 mm, for full-contact plate -
from 0.0041 to 0.0675 mm. Under the action of flexion force the fixating device of bone fragments provides them
rigid fixation also. New knowledge of the interactions in the system "fixating device - fragments" was obtained. It
was proved that the fixing device of bone fragments provides multidirectional micromotion of fragments. The
advantage of multiplanar fixation over a single-planar fixation for fractures of the shin bone was provides
theoretically and experimentally confirmed. Status stress of plate of bone fragments was studied. The dependence
of stress on the fixing device design, the characteristics of the fracture, the load was analyzed. Studies was shown
that fixation of transverse fractures with a device for fixation of bone fragments provides less stress the central
part of the bones (0,44017:107 Pa) even in the fragment fixation with three screws than the contact plate
(0,62752-107 Pa). Tension plates, screws, bone fragments after fixation of comminuted fractures using reposition
screws and device for fixation of bone fragments was smaller (0,11612-109 Pa) as compared with the results
obtained by employing the full contact plate (0,13386:109 Pa). This creates optimal conditions for reparative
regeneration. The received information is important for preoperative planning design retainer. The feasibility of a
differentiated application of the device for fixing bone fragments to limited contact multiplanar osteosynthesis for
fractures of the shin bone was substantiated. Clinically on examples of different fractures of shin bones using
improved apparatus for fixing bone fragments high efficiency developed method of limited contact multiplanar
osteosynthesis was proved. On the basis of the proposed principles of construction of devices for limited contact
multiplanar osteosynthesis original multifunctional fixing devises for osteosynthesis of diaphyseal fractures of shin
bones was improved. The advanced fixing devises that allows a stable osteosynthesis of diaphyseal fractures of
shin bones of any complexity was offered for practical health. Creating of stable system "device - bone" allows
avoid postoperative immobilization, accelerate and optimize the rehabilitation period. Opportunity to choose the
optimal design, micromotion fragments and its regulation can control the process of bone repair, to determine
treatment strategy that improves the quality of life of patients, reducing the duration of their disability. For the
first time an opportunity to reduce the number of nonunion fragments after fractures of shin bones. For the first
time an opportunity to reduce the number of nonunion fragments after fractures of shin bones. Improved device
for fixation of bone fragments for limited contact multiplanar osteosynthesis allows to optimize choice of design
for a particular fracture, provides better recovery of the anatomy and function of the damaged segment without
external immobilization. Results of the study are introduced into clinical practice Gorlovska city hospital N2 2, SI
"Dnepropetrovsk sixth clinical hospital", Torez central city hospital, Drohobych city hospital N2 1, Chervonograd
central city hospital, Torchin district hospital, Kamenka-Bug central district hospital, Korosten central city
hospital, Bug central district hospital. Traumatology and orthopaedics.
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