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1. KnniHiuHe Ta eKcriepuMeHTalbHe OOIPYHTYBaHHS 3aCTOCYBaHHS Y OCKOHAJIEHOI MOJIeJli eHIONPOTe3y roJliBKU

IIPOMEHEBO]I KiCTK1

2. Clinical and experimental justification for the application of the improved radial head implant mode

Pedepar:

1. Inceprauiiina po60Ta NPpUCBSIYEHA KJIiHIYHOMY Ta €KCIIEPUMEHTAJIbHOMY OO PYHTYBaHHIO 3aCTOCYBaHHS
YAOCKOHAJIEHOI MOJIEJIi €HA0NPOTE3A IOJIiBKM ITPOMEHEBOI KiCTKU. Ha mificTaBi BUBY4EHHS] aHTPOIIOMETPUYHUX
naHux MPT rosiBku Ta MAMKY IPOMEHEBOI KiCTKU pO3p06JIeHi OCHOBHI Hail6i/1bll ONTUMAJIbHI TUIIOPO3MipH HOBOI
YIOCKOHAJIEHOi KOHCTPYKLii 6€3LeMEHTHOrO MOAYJIBHOTO OIMTOJISIPHOTO €HAO0NPOTE3Y OJIiBKA TPOMEHEBOI KiCTKU.
3aBIsKYU CTBOPEHHIO HOBOI MaTeMaTHUYHOI TPUBUMIPHOI MOJIeTi JTIKTbOBOTO CYrjio6a Ta MPOBEIeHHIO

004U CII0BAIBHOTO €KCIIEPUMEHTY [I0BEIEHO, 1110 TOJIiBKa IIPOMEHEBOI KiCTKU He Mae cTporo ¢ikcoBaHOro pafiyca
nepeMilleHHS MO0 roJIiBOYKY MI€Y0BOi KiCTKYM 3 PI3HMMU KyTaMU NpoHalii-cyniHauii. BinnoBigHicTb cyrio60Bux
[IOBEPXOHb Y 30POBOMY JIKTBOBOMY CYTJIO0i 326€311e4y€eThCs CKIIALHOI0 KOHPIrypali€eto roIiBKu IPOMEHEBO]

KiCTKH i roJ1iBOYKM IJIEYOBO] KiCTKY, LIO € IiCTaBoo AJ1s1 6ioMeXaHiYHOro O6IPYHTYBAHHS HOBOI YAOCKOHAJIEHO]



KOHCTPYKLi 6il0JIspHOr0 MOyJIbHOTO €HA0IIPOTe3a roJliBK1 IpOMeHeBOi KicTku. Ha mifgcraBi 6ioMexaHiuyHOTo
TPUBHAMIPHOIO MOJE/IIOBAHHS Ta MATEMATUYHOTO EKCIIEPMMEHTY IOBEIEHO, IO XapaKTep NePEMilleHHs IOJIiBKU
6iMoJISIPHUX €HJONPOTE3IB 3 «I1JIaBal040I0» TOJIiBKOIO B CTiliKe II0JIOXKEHHS 151 BCiX pO3PaxyHKOBUX 3HaU€Hb KyTa
[IOBOPOTY B pasi IIpoHallii-CyIiHalii 4eMOHCTPY€E TEHAEHLIi CKOPOYEHHS BiICTaHi MiXK KOHTaKTHUMU IIOBEPXHAMU
IIPOMEHEBOI KiCTKU SIK CTOCOBHO IJIEYOBOI, TAK i JIIKTbOBOI KiCTKH, @ TAKOX 3MEHUIYIOTbCS MAaKCHMaJIbHi
HaIpYXKEHHS B YCiX PO3PaXyHKOBUX BUIaiKax Ha 45-60%. Ha 6a3i pe3ysibTaTiB 6ioMeXaHIUHUX Ta
AHTPONIOMETPUYHUX [IOCIIiI)KEHb IOJIiBKY Ta MIUIKY IIPOMEHEBOI KiCTKM po3p0o06JieHa HOBa Y OCKOHAJIEHa MOAYJIbHA
KOHCTPYKLisl 6iM0JIIPHOTO €HI0NPOTE3a IOJliBKA IPOMEHEBOI KiCTKY, 110 103BOJIsiE 3a0€31eYUTH HaliliHy IEPBUHHY
1 TpuBasy Qikcalriio 1oro B KiCTIi, 3MEHIINTH HaBaHTaXXEHHS Ha CYIJ1000By IIOBEPXHIO TOJIIBOYKY I171€40BOI KiCTKU B
IIOPiBHSIHHI 3 MOHOGJIOKOBUMU €HZIONIPOTE3aMHU, BiTHOBUTH CTabi/IbHICTb JIKTHOBOIO CYI100a IicJsl IEPeIoMO-

BUBMXY, & TAKOXK MOJIMINTY QYHKIiHI PE3yIbTaTH JIKyBaHHS YIIKOIPKEHDb T'OJIiBKY IIPOMEHEBOI KiCTKH.

2. The thesis is devoted to the clinical and experimental justification for the application of the improved radial head
(RH) implant model. On the basis reasoning from the study of the radial head and neck MRI anthropometric data,
the main optimal standard sizes of the new improved uncemented modular bipolar RH implant have been
developed. Due to the development of a new mathematical three- dimensional model of the elbow joint and the
computational experiment, it has been proved that the head of the radial bone does not have a strictly fixed radius
of displacement relative to the capitellum with different angles of pronation-supination. Compliance of the
articular surfaces in a healthy elbow joint is maintained by the complex configuration of the radial head and the
capitellum, which is the basis for the biomechanical justification for the new improved design of the bipolar
modular RH implant. On the basis of biomechanical three-dimensional simulation and mathematical experiment, it
has been proved that the nature of the bipolar "floating head" implants displacement into a stable position for all
the calculated values of the rotation angle in the event of pronation-supination reveals the tendency towards
reducing the distance between the radial bone contact surfaces in relation to both humerus and elbow bone, as
well as manifests the decrease by 45-60% in the maximum strain values in all of the considered cases. On the basis
of biomechanical and anthropometric studies of the radial head and neck, a new improved design of the modular
bipolar RH implant has been developed, which allows to ensure its reliable initial and long-term fixation in the
bone, reduce the strain on the articular surface of the capitellum in comparison with monoblock implants; restore
the elbow joint stability after the fracture - dislocation, as well as improve the functional results of the RH injuries
treatment.
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