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1. KriniyHe Ta eKcriepuMeHTasbHe O0IPYHTYBaHHS 3aCTOCYBAHHS yIOCKOHAJIEHOI MOZIEJIi €H0IIPOTE3Y IOJIiBKU

IIPOMEHEBO] KiCTKM1

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

Pedepar:

1. Inceprauniiina po60Ta NPUCBIYEHA KIIiHIYHOMY Ta €KCIIEPUMEHTAJIbHOMY OO DYHTYBaHHIO 3aCTOCYBaHHS
YAOCKOHAJIEHOI MOJIEJIi €HA0NIPOTE3A IOJIiBKM IIPOMEHEBOI KicTKU. Ha nificTaBi BUBY4EHHS aHTPOIIOMETPUYHUX
nanux MPT rosiBky Ta IUIAKY IPOMEHEBOI KiCTKUA PO3p06JIeHi OCHOBHI HalOi/IbII ONTUMAJIbHI TUTIOPO3MiPU HOBOI
yIOCKOHAaJIEHOi KOHCTPYKLii 6€311eMEHTHOTO0 MOIYJIbHOTO OillOJISIPHOTO €HI0NIPOTE3Y rOJIiBKY IIPOMEHEBOI KiCTKH.
3aBJsIKM CTBOPEHHIO HOBOI MaTeMaTU4HOI TPUBUMIPHOI MOJieli JTIKTbOBOTO CYIj106a Ta POBEIEHHIO

004K CTIOBAJIbHOTO €KCIIEPUMEHTY OOBENEHO, 110 roJjliBKa HpOMeHeBOi KiCTKU He Mae CTporo Cl)iKCOBaHOFO pa,u,iyca



nepeMillieHHs 010 rOJiBOYKU I171€40BOi KiCTKM 3 pi3HUMHU KyTaMu NpoHalii-cyninauii. BinnosigHicTb cyrio60Bux
[IOBEPXOHb Y 3[0OPOBOMY JIIKTbOBOMY CYTJIO0i 3a6€311e4y€eThCs CKIIATHOI0 KOHPIrypalieto royiBKu IPOMeHeBO]
KiCTKM i roJ1iBOYKM I1JIEYOBO] KiCTKY, L0 € IiACTaBoO AJ1s1 6i0MeXaHIiYHOrO O6IPYHTYBAHHS HOBOI yAO0CKOHAJIEHO]
KOHCTPYKLii 6ilI0JISIPHOrO MOAYJIBHOTO €HI0NIPOTE3a rOJIiBKY IIPOMEHEBOI KicTKuU. Ha nifcrasi 6ioMexaHi4YHOTrO
TPUBHAMIPHOIO MOJE/IIOBAHHS Ta MATEMATUYHOTO EKCIIEPUMEHTY IOBEIIEHO, IO XapaKTep NePEMillleHHs IOJIiBKI
6iMoJIsIPHUX €HJONIPOTE3IB 3 «I1J1aBal0u0I0» TOJIiBKOIO B CTiliKe II0JIOXKEHHS JJ1s1 BCiX pO3paxyHKOBUX 3HaUY€Hb KyTa
[IOBOPOTY B pasi IMpoHalii-CyIiHalii 4eMOHCTPY€E TEHAEHLIi CKOPOYEHHS BiICTaHi Mi>K KOHTaKTHAMU IIOBEPXHAMU
IIPOMEHEBOI KiCTKU SIK CTOCOBHO IIJIEYOBOI, TAK i JIIKTbOBOI KiCTKH, @ TAKOX 3MEHUIYIOTHCS MAaKCHMaJIbHi
HaIpYXEHHS B YCiX PO3PaxXyHKOBUX BUIaKax Ha 45-60%. Ha 6a3i pe3ysibTaTiB 6ioMexaHIYHUX Ta
AHTPONIOMETPUYHUX JIOCIIiI)KEHb IOJIiBKY Ta MIUIKY IIPOMEHEBOI KiCTKM po3po6JieHa HOBa Y OCKOHAJIeHa MOAYJIbHa
KOHCTPYKIisl GiNOJIIPHOrO €HIONPOTE3a roJliBKY IPOMEHEBO] KiCTKH, 10 J03BOJIsIE€ 320€3€YUTH HAJliiHY IIEPBUHHY
11 TpuBay ikcalio 1oro B KiCTLi, 3MEHIINTY HABAHTAKXEHHS HA CYrJI000BY [TIOBEPXHIO OJIIBOYKU I17I€40BOi KiCTKU B
IIOPiBHSIHHI 3 MOHOGJIOKOBUMU €HZONIPOTE3aMHU, BiTHOBUTU CTabi/IbHICTD JIIKTHOBOTO CYIJ100a Iicsl IepeioMo-

BUBMXY, & TAKOXK IMOJIMIINTY QYHKUiHI PE3yJIbTaTH 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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