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Marepian i MeTogu aocaimxkennsi. Kiminiuna, mabopaTopHa Ta IHCTpyMEHTaJIbHA OIlIHKA
e(pEeKTUBHOCTI BUKOPUCTAHHS IIPUCTPOIB 13 TEPMOECIEKTPUUHUMH JTATUUKAMH.

Pe3yabTaTH gociaimkeHHs. BKIIOUEHHS TEPMOCNEKTPUYHOTO JATUYUK Yy CTPYKTYPY
CTETOCKOMA Ja€ MOXKJIMBICTb HE TUIBKM BHUSBUTH 3MIHU JUXAIbHUX IIyMiB, HAasBHICTh XPHUIIB YH
KpemiTallii, a i BCTAHOBUTH NMPHUYMHY IX BHHHKHEHHS 3a OIIHKOK TEMIEPAaTYpHOTO TOTOKY 3
o0CTe)XyBaHOT TUISTHKK. Y pasi MiABUIICHHS TEIJIOBOTO TMOTOKY BHHHUKHEHHSI ITUX 3MiH MOJXKHA
TPAaKTYBaTH SIK Pe3yJIbTaT 3allajeHHs JereHi. BicyTHICTP 3MiH TEIIOBOTO MOTOKY CBIAYUTH TPO
1HII MPUYMHY BUHUKHEHHS O3HAYCHMX 3MiH, HE MOB’sI3aHUX 13 3amalieHHsM. Lle mae MOXITUBICTh
OOIpyHTOBaHO BHOpaTH JIKyBaJlbHY TAaKTHKy 13 BHKOPHUCTAHHSM  aJIeKBaTHHX CXEM
MEIMKAMEHTO3HHUX MpernapariB, fKi MPUHLIUIIOBO BiAPI3HAIOTHCA NPU 3amaibHii 4YM 3acTidHIN
MPUYMHI YTBOPEHHS IMATOJOTIYHUX JUXAJIbHUX IIYMIB, XpPHUIIIB Ta KpemiTarii. Bigmiuena Bucoka
YyTJIMBICTh Ta CHEHU(IUHICTH TAKOrO OOCTEKEHHS, sKa KOPEIIOE 13 pe3yibTaTaMH 1HIINX
THCTPYMEHTAIILHIX METO/IiB 00CTEKEHHSI, I03BOJISIE BUOPATH a/ICKBATHY JIIKYBAJIbHY TAKTHKY.

Po3MimieHHst TepMOENEKTPUYHUX JaTYMKIiB HAa TMPHUCTPOSX Ul MYHKIIl Ta IpeHyBaHHS
B1IME)KOBAaHHMX THIHHUKIB CTBOPIOIOTH MOXKJIMBICTh TEPMIYHOI HaBIraIlii mpoBeAeHHS MPUCTPOIO 10
BOTHUINA AECTPYKIIii, SIKE BAKOHYETHCS 32 MOHITOPUHTOM TOKa3HUKIB TEMIIEpaTypH, IO 3POCTAE 110
Mipi HaOJMDKEHHS JI0 3amalibHO-ACCTPYKTUBHOIO BOTHMINA. Lle n03BOisie MigBECTH MPHUCTPIH 10
MOPOKHMUHMA THIHHUKA HAaWOMMKYMM 1 OE3MEeYHMM NUISIXOM, BHUKOHATH WMOTO MYHKIIHHY YU
JIPEHAXHY CaHaIlil0, CYTTEBO 3HU3UTH PH3MK BHHUKHEHHS PI3HUX YCKIAQJHEHb, IMOKPAIIUTH
pE3yJIbTATH JIIKYBaHHS.

BucHoBku. BUKOpPUCTaHHS TEpPMOENEKTPUYHHX TEXHOJIOTIM y Xipyprii BIZKpUBa€e HOBI
MOJKJIUBOCTI JIIarHOCTUKH Ta JIKYBaHHS PI3HUX 3aXBOPIOBaHb, Ja€ 3MOTY IMOKPAIIUTH PE3yJIbTATH
JMiKyBaHHS Mali€HTiB. Bucoka iHQoOpMaTUBHICTH Ta OE3MEYHICTh LMX MPUCTPOIB JO3BOJSIOTH
PEKOMEHAYBATH iX JUIsl LIMPOKOTO, PI3HOIJIAHOBOTO BUKOPHCTAHHS.

Coxonbnuk C.O.

OCOBJIMBOCTI JIIKYBAHHSI TOCTPUX KPOBOTEY, BUPA3BKOBOI'O TEHE3Y, 3
BEPXHIX BIJILIIB ITYHKOBO-KHUIIIKOBOTI'O TPAKTY B JITEN
Kageopa oumsauoi xipypeii, omonrapuneonozii ma ogpmanomonocii
bykosuncoxuii 0Oeporcasnuii meouunul ynieepcumem

Beryn. 'octpi kpoBoTedl 3 BEpXHIX BIUIUIIB HUTYHKOBO-KHIIKOBOTO TPAKTY € MOTEHIIIHO
KUTTEBO3ArPO3JIMBOI0 HEBIAKIAIHOIO a0JOMIHAIBHOIO IMATOJOTIEI0, 1 BUHUKAE B 4 pa3u YacTille,
HIXK remMoparii 3 HIKHIX BIJUIUIIB TPaBHOro KaHaiy. IIOKa3HHMKM JIE€TanbHOCTI, cepe]] 10pOCIOoro
HACEJIEHHS, B PO3BUHYTHUX KpaiHax 3a OCTaHHI Aecstupivyus Bia 6-10%, 6e3 xoaHOi TeHIeHLii 10
3HMKEHHS, HE3BaKAl0UM Ha BIPOBAKEHHS HOBITHIX METOIB IreMOCTa3y.

Ha cporonHimHii A€Hb BiI3HAYAETHCS CTIMKE 3pOCTaHHS 3aXBOPIOBAHOCTI Ha BHUPA3KOBY
xBopoOy (BX) nutyHky i nBanaaustunanoi kumku. [ommupenicts BX B auTsa4iil nomynsuii 3Ha4HO
KOJIMBAE€THCSI B PI3HUX KpaiHax CBITY. bimbmmicTe (axiBiiB cxomutbess Ha naymil, mo BX 3
JIOKaJTi3aIli€er0 BUPA3KH B JIBAHAMISATUNANIN KU BUABIsAeThCS ¥ 81-87% miTei, 3 mokami3aliero B
nutyHky -y 11-13% niteit, a noegnana soxanizanis y 4-6% aitei.

Meta pocaimkenHs. Oxapakrepu3yBaTH KIiHIYHO-TIAPAKIIHIUHI 0COOIMBOCTI BUPA3KOBUX
ractpoyoaeHanbHux kpooteu (BI'JIK) y niteit.

Marepiau Ta MmeToam gocigxKeHHsl. PerenbHe KIiHIUHO-T1a00paTopHe Ta IHCTPYMEHTAJIbHE
oOctexkeHHa mpoBeaeHo B 150 miteir Bikom 7-18 pokiB, xBopux Ha BX, 13 Hux 20 oci0 i3
ycknaanenoro BIJIK. CtymiHp BUPaXEHOCTI CyO0'€eKTMBHUX O3HAK OLIHIOBAIM 3a 4-0abHOIO
CHCTEMOIO Bi3yallbHO-aHAJIOTOBOIO IKajow: 0 - HeMae O3HaKW, cuMOToMy; | - ci1abo BHpakeHa
O3HaKa, CUMIITOM; 2 - IOMIPHO BHpaXeHui; 3 - 3HauyHO BUpaxkeHui. CTyMiHb TSHKKOCTI KpOBOTEUl
Ta WOTO CTIMKICTH OIIHIOBANM 3a Kiacudikariero Forest et al. (1974).

Pe3yabTaTi gocaimkenHs. Y giteil mkiibHOro Biky BX 3ycTpiuaerbes B 7 pasiB yacTille,
HIXK Y JOLIKUIBHAT, Y MICBKHUX JiTeH y 2 pa3u yacTille, HiXK y cUIbChbKHX. [Ipy 1boMy 3a ocTaHHE
AecaTumiTTs yactota BX y Michbkux MKOJIspiB 3pocia y 2,5 pasu. Beranosneno, mo y 86% aiteit
BHpa3Ka JIOKali3yBaJjlacs B ABaHAILATUIATIN KHUILIII.
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[Tutoma Bara yckimaanenux (opm BX cmoctepiranacs B AiTeil BCIX BIKOBHX MIArpym i3
OJTHAKOBOIO YaCTOTOI0. Y CTPYKTYpi yCKJIaTHEHb mepeBakanu kpoBoredi (80%), ctenosu (12%) Ta
nepdoparii (8%). [lenerpauii Bupasku 3a octanHi 10 pokiB He 3apeecTPOBAHO.

Cepen KIIHIYHUX CUMITOMIB TPAIISUIMCS HACTYIHI: KpuBaBa 0yioBoTa y 18 XBOpHX; 4OpHIi
JLOTTEIIOIOH1 BUITIOPOKHEHHS Y 12 XBopuX; pantoBa ciadkicth y 20 0ci®; HEMpUTOMHICTh — Yy 4
0ci0. 3HIKEHHS apTepiaIbHOTO THCKY 3apeeCTpOBaHO y 6 ociOHa.

VY KOXHOTO 4-TO XBOPOro BiA3HauyaBcsl cuMITOM beprmana, Koiu Ha BHUCOTI KpOBOTEYi abo
BiJIpa3y Micisl Hel )KUBIT CTaBaB AOCTYITHHUN MaTbITAIIii.

XapakTepHUMH OyJId HEWpO-BEreTaTHUBHI Ta IICUXOEMOIIMHI 3MiHHA. XapaKTepOJOoTiuHi
ocobmuBocTi mitedt 13 BI'ZIK B aOcomioTHIN OiMBIIOCTI BUMAIKIB BHPAXKAIUCS B ITiIBUIICHIN
TpuBOXHOCTI (30%), 30ymkenocTi (25%), cencuruHocTti (20%), BimmroanocTti (10%), Bpa3iauBocTi
(45%), obpazmuBocti (30%), Hepimrydocti (25%), HeBneBHeHOCTI B 001 (50%). XapakTepHOIO
0COONIMBICTIO XBOpUX MiTel Oyna 3aliexHICTh BiA orouyrouux (25%), morpeba B 3axuCTi Ta
comianpHii miarpumil (40%), CXWIBHICTE 10 TeCUMiCTUYHOTO HacTporo (50%) Ta mecumicTHIHOT
OLIIHKH HaBKOJUIIHBHOTO CBITY (30%).

[Ipu ypreHTHIN €HJIOCKOMII O3HAaKM KpoBOTeul BusABIEHI Tulbku Yy 30% xBopux. VY
MOPO’KHMHI NUTYHKY BUsBIIEH1 3rycTku y 10%, pinka kpoB y 20%, aktuBHa KpoBoTeda y 5%. [IHO
JoKeperna KpoBoTedi O0ysio unctum abo nokpute Gidpunom y 75% xBopux, reMaTuHOM -y 5%, Oyio
BUJHO cyauny -y 10%, TpoM0 -y 25%.

BucHoBKH. Y CTpPYKTypl yCKJIaJJHEHb Ha MEPLIOMY MICLI 3HAXOAUTHCS racTpolyoIeHAJIbHA
kpoBoTedya. Cepen KIIHIYHMX CHMIITOMIB JIOMIHYBaJId KpoBaBa OJIFOBOTA, MeEJIEHA, panToBa
ci1abKicTh, OUIb, MIABUINEHA TPUBOXKHICTb, IHTPOBEPTOBaHICTh. Haltuacrime y aitell BusBIsAIacS
racTpoayojeHanbHa KpoBoteua IIA 3a kmacudikamiero Forrest. Takum unnom, nepedir BIJIK y
JITEN XapaKTepU3yeThCs KIIHIYHO-TTapaKIIHIYHOO T€TEPOreHHICTIO.
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PLATE BIOMECHANICS IN CORTICAL BONE FOR OPEN REDUCTION AND
INTERNAL FRACTURE FIXATION
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Introduction. Use of plates for osteosynthesis of bone fractures of extremities are
increasing from year to year. A bone fracture healing depends a lot on the stability of its fixation, so
the way how plate fix bone fragments is important. The fixation properties of plates depends from
many factors, such as bone diameter, the thickness of the cortical layer, the quality of bone tissue,
the mechanical properties of the material that was used for plate and screws manufacturing. The use
of computer modelling helps to study biomechanical interactions between the plate, screws and the
bone tissue according to the applied load. The biomechanical interaction between a plate, screws
and bone fragments is one of the critical factors that affects the stability of a fracture.

The aim of the study was to use a method of computer modeling with a finite element
analysis for studying plate osteosynthesis, particularly to reveal the changes in the plate stress and
displacement of bone fragments according to the applied load and material that was used for plate’s
manufacturing.

Materials and methods. The computer modelling with a finite element analysis was
performed in Autodesk Inventor. A straight plate 10-holes model was created. The fracture was
modelled as two hollow cylinders, representing a diaphyseal fracture. The static stress study was
performed for different loads applied at 90 degree angle to the bone in two planes (simulating
flexion and abduction forces). The rotational force was applied clockwise along the axis of the
bone. The displacement and stress were revealed in 3 different parts of the plate: the central part,
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