102-a niacymkoBa HaykoBa KOHepeHLis NpodecopCcbKo-BMKNaAaLbkoro nepcoHany
BYKOBUHCbBKOIO AEP>XXABHOIO MEANYHOIO YHIBEPCUTETY

18-69 pokiB (41,9343,47). KonTposbHy 1pyIiry ckiaid 17 HaIi€HTiB, SKAM BHKOHYBAJIUCH IUIAHOBI
OIICPaTUBHI BTPYYaHHS HE MOB’S3aHI 3 OYCPEBHMHHOIO NOpOXHHHOIO. SIRS-2 (masBmicts 2-x
cumntoMiB SIRS) miarHoctyBamu y 9 (17,31%) xBopux (1-1ma rpyma), SIRS-3 y 25 (48,08%) — 2-ra
rpyna, SIRS-4 y 18 (34,62%) — 3-14 rpyna. YciM XBOPHM ITPOBOIMIOCH KOMILJICKCHE YHI()IKOBaHE
JIKyBaHHS, U0 BKIIOYANO IMepenonepaliiiny MiArOTOBKY, 00OB’SI3KOBE ONEpaTHBHE BTPYUYaHHS Ta
KOMIUIEKCHE TicIsionepaniiae JIIKyBaHHs. 3araiibHa JeTatbHicTh cknana 17,31%, 3 Hux 1 xBopwuid
(11,11%) — 3 1-i rpymu, 2 (22,22%) — 3 2-i Ta 6 xBopux (66,67%) — 3-i. AKTUBHICTH
acrniapraraminorpancdepasu (ACT) Ta ananinaminorparcdepasu (AJIT) npoBoauiocsk anaparHum
METO/IOM.

Po3BuTok Ta nepebir abmOMIHAJIBHOIO CEICHCY CYIPOBOKYETHCS CYTTEBUMH 3MIHAMH
(epMEHTHUX CHCTEM, 30KpeMa aKTHBHOCTI aMiHOTpaHcdepas, MO € OJHHM 3 TATOTeHETHYHHX
MapkepiB po3BUTKY moJioprannol auchyskiii mpu AC ta mae OyTH BpaxOBaHUM P BHOOpI
nikyBadbHOI TakTHkH. Koedimientu xopemsmii Mk akteBHicTIO ACT Ta AJIT y BiamoBiaHux
rpynax cranoBuiu: 0,26 (koHTpois), 0,943 (1-ma rpyma), -0,14 (2-ra rpyna) ta 0,30 (3-1s rpymna).
MixrpynoBi  (TOpiBHSIHHS 3  KOHTPOJEM)  KOpenaTuUBHI  cmiBBiAHomeHHS st AJIT
XapaKTepU3yBaTHCh HACTYITHUMH Toka3Hukamu r: 0,64, -0,07 Ta -0,39 BiamosigHo ans 1-i, 2-1 ta 3-i
rpyn, a s ACT xapakrepuumu Oynu  Biamosiami r: -0,28, 0,80 ta 0,17. Ouinioroun
micngonepaliiiny — AuHaMiKy — (EpPMEHTAaTUBHOI  aKTHBHOCTI  KpPOBI 3  TOUKH  30py
opranocrenupigHoCTI PepMEeHTIB, CIiA BIIMITHTH BipOTiAHO BUCOKI (Y MOPIBHSHHI 3 KOHTPOJICM)
piBHi aktuBHOCTI AJIT i ACT y Bcix xBopux 3 AC, 1Mo BKa3zye Ha PO3BUTOK IUTOJITHUYHOTO
CHHAPOMY 3 BHUXOJIOM Y KPOB BHYTPIIIHBOKIITHHHHX (EpPMEHTIB, a KOJIHMBAHHS ITOKa3HHKIB
BCEPEIMHI TPy Ta BIJCYTHICTh NMEBHUX YITKO BHPAKEHUX TEHJEHIHN, BiporiiHO 0OyMOBIeHi
[O€THAHHSAM MEXaHI3MiB ajibTeparlii Ta KOMIIEHCAIIii.

Otrxe, BITHOCHO HU3bKI MOKAa3HUKH aKTUBHOCTI aMiHOTpaHcdepas y XBOPHUX 3 BaXKKUM
CEIICHCOM IIOPIBHSHO 3 OLbIn JerkuMu Horo ¢popmavu (SIRS-2,3) MoXHA HOSCHUTH HAIMIPHOIO
AKTHBAIIEI0 MPOTEONITHIHUX CHCTeM, 10 xapakTepHo jias AC. BcTaHOBNIEHI 3MiHM aKTHBHOCTI
amiHoTpaHchepas cliiji BpaxoBYBaTu IIpd BHOOpI Tepalrii MeraboriuHuX nopyueHs npu AC.

Auxkis B.B.

CIHOCIb JIATHOCTHUKU TA BUJAJIEHHA PEHTTEH HEKOHTPACTHUX
CTOPOHHIX TLJI IIPU IPOHUKAIOYUX IOPAHEHHSIX I'PYJIHOI KJIITKA
Kadgpeopa xipypeii Ne 1
bykoeuncwkuii depocasnutlt MeOuyHUL yHigepcumem

AKTyaJnbHICTh JOCHIKCHb METOMIB AIarHOCTHKH Ta X1pyPrigHoro JIiKYBaHHS MPOHUKAIOUHNX
HOpaHeHb TPYAHOI KIITKH OOTPYHTOBYETHCS BHCOKOIO HACTOTOK OocTaHHIX — 40% BUMAIKIB ycix
TpaBMm, ki y 50% seistorees etansauMu (Makapos A.B, I'ereman B.I'., Hecarepuk B.1. Ta iH. -
TopakansHa TpaBma. - Kpusmit Pir: CII "Mipa”, 2005.-234c.). ¥ noctynHiii mitepatypi
oryOJIiKOBaHI OIKMCH ITOOJMHOKHX BHIAJAKIB 3aCTOCYBaHHS BYJBHEPOCKOIIl, 30KpeMa, s
JUArHOCTUKH Ta BUJAJICHHSA reMaToM Mskux TkaHuH (J[xycoer N.I'. CoBpeMeHHBIE OCOOEHHOCTH
JUArHOCTHUKHU ¥ JICUCHHS KOJIOTO-PE3aHbIX PaH IPyAH U KuBOTa: aBToped.auc. K.M.H. - CII6., 2004.-
21c.). Taka curyamis Mae MLUJIKOM JIOTIYHE IIOSCHEHHS: OUIBIIICTh IAII€HTIB 3 MAaCHBHUMH
MPOHMKAIOYMMH TOPAHEHHSMM JICKIIBKOX AaHAaTOMIYHUX o0jacTed, y SKUX € JIONUIBHUM
3aCTOCYBaHHsS BKAa3aHOTO METONY [IarHOCTUKU Ta JIIKyBaHHS, MOMHPAIOTh HA MICIi HACTaHHS
TpaBMH, a0 BUMaraloTh HEraifHUX OllepaTMBHUX BTPYYaHb 32 )KUTTEBUMHU I10Ka3aMH 3 MiHIMyMOM
00CTe)KEHB B OmepalliiiHiit Ha GoHI IHTEHCHBHOI Teparii.

Jlanux mpo BiJICOCHOCKOIMIUHY JIIArHOCTHKY 4Yepe3 pPaHbOBHH KaHaNl, OOTPYHTYBAHUX
NOKa3iB Ta METOAWK BHIANEHHS PEHITeH HEKOHTPACTHUX CTOPOHHIX T TpH TNPOHUKAIOUMX
MOPAHEHHSAX TPYAHOT KIITKH B JOCTYIHIH JiTepaTypi HamMu He 3HaineHo. B.A.benenbkuid,
P.H.Muxaiinycos, B.B.Heronyiiko onucany BUKOpHCTaHHS JIOKATBFHOTO Ja3epHOTO ONPOMiHEHHS
Yepe3 paHbOBHM KaHANl JJIsl TIarHOCTHKHA Ta BHIAICHHS CTOPOHHIX TilN. PeHTreH HEKOHTpacTHi
CTOPOHHI TiJIa 32 JOMOMOTOIO BKa3aHOTO COco0Y BUSBISIIUCE Y 3,95% BunaJkis.

Hamu 3ampornoHoBano criocid giarHocTiKa Ta BUJAJICHHS CTPOHHIX PEHTICH HEKOHTPACTHHUX

181



102-a nigcymkoBa HaykoBa kKoHdepeHLis npodecopcbko-BUKNagaLbKoro nepcoHany
BYKOBWHCBKOIO OEP>XABHOIO MEANYHOIO YHIBEPCUTETY

CTOPOHHIX TLIT Oe3MmocepeIHbO Yepe3 PaHbOBUI KaHA ITiJl 3arajibHIM a00 MiCIeBUM 3HEOOJICHHIM
3 3aCTOCYBAaHHSIM [PHHOMY JieBiallli CTIHKA  paHbOBOTO  KaHAly 3  BHUKOPHUCTAHHSIM
BIZIEOTOPAKOCKOMIUHOI ONTUKU. OCOOIUBO KOPUCHOIO BYJIBHEPOCKOMIS MOke OYTH y BiJJaleHUX
TepMiHaX: 5-7 JIHIB IICJSl TPOHUKAIOUMX NMOPAHCHb, OCKUIBKK Y HABEJICHI TCPMIHH, SK MPABHIIO,
cTab1Ni3yeThCsl CTaH XBOPHX, 3MEHIY€EThCsl 0OJIBOBUM CHHAPOM, HOPMYEThCS TpaHy AU Ban
paHpOBOrO KaHaidy. B paHHbOoMy mepioal TpaBMH AOCHIDKEHHS MaloiHpopMmaThBHE i3-3a
IHTEHCUBHOI, SK TPABUJIO, KPOBOTEYi 1 BIAMOBIHO 3MEHINEHHS TIOJIST OTJISTY PaHhOBOTO KaHATY.
[Tpu HACKPi3HUX MOpPAHEHHSX BYJIHLHEPOCKOIIiSI IIPOBOIUTHCS Yepe3 BXiTHHUN Ta BHXIIHUH OTBIp.

3a mepioa 3 2017 mo 2020 pp. B wimiHIM nposikoBaHo 118 marieHTIB 3 MPOHUKAIOUAMHU
nopaneausMu OI'K pizHol ckiagHocTi. ByJlbHEpPOCKOIIiI0, BUAAICHS CTOPOHHIX TiJI, HEKPOTHYHO
3MIHEHUX TKaHUH TIpoBeJeHO y 74 (62,7%) marmieHTiB, peHTreH HEKOHTPACTHI CTOPOHHI TiIa
JiarHoctoBaHo Ta BugayieHo y 52 (70,2%) rpaBMOBaHUX.

Otixke, 3aNpONOHOBAHUM CMOCIO /TO3BOJSIE MOKPAIUTH PE3YIBTATH XIPyPridHOrO JIKYBAHHS
XBOpPHUX 3 MACHUBHHMH IIPOHHKAIOYMMHU [MOPAHEHHSIMH TPYAHOI KIITKH 3aBASKH 3MEHIIECHHIO
TPaBMATUYHOCT OMEpaIliii, pO3IMUPEHHIO MOXKIABOCTCH  BUAAICHHS PEHTICH HEKOHTPACTHUX
CTOPOHHIX TiJI, BIATIOBITHO i 3HMKEHHIO YaCTOTU THIHHUX yCKIIaTHEHb.

CEKLIA 9 ) }
AKTYAJIBHI IUTAHHS XIPYPI'IL, YPOJIOI'TI TA TPABMATOJIOI'TL

Dudko O.G.

BIOMECHANICAL EVALUATION OF MECHANICAL STRENGTH OF METAL AND
PLA/PGA SCREWS USED FOR INTERNAL FIXATION OF LONG BONE FRACTURES
Department of Traumatology and Orthopaedics
Bukovinian State Medical University

Annually the number of fractures of extremities treated with open reduction internal fixation
is progressively increasing. Fracture healing depends a lot on the stability of bone fragments.
Screws are main devices that can be used either alone or in combination with a plate, so mechanical
strength of their fixation in bone is very important. In recent years, screws made of metal and
polymeric materials with different mechanical parameters, have been available in the market. To
perform biomechanical evaluation screws made of stainless steel and biodegradable PGA/PLA
polymer were taken.

The aim of the study was to evaluate the mechanical strength of screw fixation in bone in
vitro for stainless steel and biodegradable PGA/PLA polymer (® Bioretec). The study was
performed at the Traumatology and Orthopaedics Department of Bukovinian State Medical
University in cooperation with General Physics Department of Yuriy Fedkovych Chernivtsi
National University. The mechanical strength was evaluated for stainless steel and PGA/PLA
screws 3,5 mm and 4,5 mm in diameter with unicortical fixation in pig bones. The pull-out test was
performed with the use of Universal Tensile Test Machine. The mathematical modelling method
was used to calculate fixation properties for tubular bones of different sizes and diameters.

There were 4 series of measurements performed with 7 specimens in each. Pig bones were
fixed in the special stand and head of a screw was fixed in the clamp of Universal Tensile Test
Machine. For polymeric screw the metal nut was used to prevent the damage of the screw head with
the clamp. The standard AO technique was used. The hole was made in the bone shaft with 2,5 drill
bit for 3,5 screws, and the 3,5 drill bit was used for 4,5 screws. Then holes were taped and the
screws were inserted 2,25 mm deep into the nearest cortical layer. For metal screws insertion
standard AO instruments from operation room were used. For PLA/PGA screws of the ® Bioretec
® ActivaScrew instrument set was used. The average tensile strength of fixation for 3,5 mm
PGA/PLA screws was 26,7 kgp, that was 26% less than of stainless steel screws, and for 4,5 mm
screws the difference was 34 %. For bones of a larger diameter the fixation strength was
proportionally higher.
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