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LC-DCP in 1990

Point contact fixator - 1993, Tepic
and Perren

Less-invasive stabilisation system
(LISS) - nbpeBaTa MIPO nnactunHa

2000r - Combi hole plate -
Wagner and Frigg

2004 - Bodrieau - nbpBK criy4yau
Ha 3akK/oyBalla niacTtuHa npu
MaHanbynapHa pakTypa




buonornyHm npegumMmcTBa

He e HY>KEH M/TbTEe€H KOHTAaKT Me>Xy

nfacTuHaTa n KocTTa, 3a Ja ce ocurypu
cTabunHa dunkcayms

3anaseHa nepdys3unda nog MmnsadTa

[lo-manka TbKaHHa Ancekums npu
NOCTaBSAHETO UM

He e Heobxoanmo nepdeKTHO
KOHTYpUpaHe Ha nnactuHara

[lenctBaT KaTo BbHLUEH (PUKcaTop




MexaHn4Hn NpegumMmcTBa

Hama 3aryba Ha nbpBuYHa KOCTHA Peno3nums
Hama 3aryba Ha BTOpU4YHa KOCTHa peno3nuus

[Mpn HAKOW CUCTEMU MOXKE [a Ce U3BbPLUN
OMHaMn4Ha Komrpecus npes3 dpakTypHaTa
NINHUSA

MrHnMyMm 5 KopTekca 3a BCEKUN OCHOBEH
dbparmMeHT

MoOHOKOPTUKaNHUTE 3aK/o4YBaLLy BUHTOBE
nMaT CbLLOTO NoBeaeHune

3ak/iroyBaHe Ha BUHTOBE

Effect of Screw Type and Distribution on the Torsional
Stability of 3.5 mm String of Pearls Locking Plate Constructs

Ryan M. Demianiuk, DVM, Jéréme Benamou, DVM, Scott Rutherford, BVMS, CertSAS, Diplomate ECVS,
Clifford Beckett, Malcolm G. Ness, BVetMed, CertSAO, FRCVS, Diplomate ECVS, and

Loic M. Déjardin, DVM,MS, Diplomate ACVS & ECVS

' Collaborative Orthopaedic Investigations Laboratory, Department of Small Animal Clinical Sciences, College of Veterinary Medicine, Michigan

State University, East Lansing, Michigan, ? Croft Veterinary Hospital, Cramlington, Northumberland, United Kingdom and ® The Orthopaedic
Biomechanics Laboratories, College of Osteopathic Medicine, Michigan State University, East Lansing, Michigan,



Iloka3saHun NnpegmnmMmcTBa
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Jlowa KOCTHa CTpyKTypa -
OCTeonoposa

TBHHKN KOpTEKCH,
noppacTeaLl

PpakTypn B MeTaunsapHa
obnact

[To-gobpo noBeaeHme KaTo
OMOPHMN NNACTUHN




3akirouBaLLUTe CUCTEMU NMJ1ACTUHN K
BMHTOBE ca €BOJIIOLIMA, a He PeBOJIIOLUA Ha
KOHBEHLUMOHaJTHUTE NJ1aCTUHUN N BUHTOBE

Smith WR, et al. JBJS,2007

3aKno4yBaLlTe nN1acTMHN U BUHTOBE He TpsAbBa aa ce
N3MNon3BaT KaTo U3BMHEeHue 3a Hecrna3BaHe Ha NPUHLUNnTe
Ha nevyeHue Ha ppakKTypuTe



PasnnyeH mexaHU3bM Ha 3aKJjirouBaHe
npwv passiM4yHUTE CUCTEMMU

e 3akJitouBaHe nog nNpas blrb/l -
N3NCKBa crneunaneH Haco4sau

e 3ak/touBaHe Noa XXesfiaH bbb

e 3akJ/ltoyBaHe rnasa Ha BUHT B
njacTuHaTa

e 3ak/iroyBaHe cTteb/10 HA BUHT
B njacTunHaTa




LCP (3akntoyBaLla
KOMMMpEeCcuBHa rnaacTtuHa)

e KOMBVHMpPaH OTBOPY

e 3a rnaea Ha 3akro4BaLl, U
KOHBEHUMOHAaIEH BUHT

 Moxke ga KoMbuHmpa
3aKHOYBALLN U
KOHBEHUMOHAJTH BUHTOBE N
na obae N3UsIo 3aK/IHoYBaLLL
NMMIAHT
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LCP Design
consistent cross sectional strength

Thinner between
holes

Thicker at
screw hole
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Camo3aknrouBauim ce
BUHTOBE

Pe3sbaTa Ha rnasaTta Ha BMHTA
Hapsa3Ba XJieboBeTe B OTBOpA Ha
nnactmnHarta. Pasnuka B metana

10-15 rpagyca aHrynauma Ha
BUHTA.

[To-HMCKa 3opaBuHa Ha
3aKJirouBaHe

[ naBa Ha BMHTA 3a TUN EBpencka
3Be30a oTBepKa

Effect of Screw Insertion Torque on Push-Out and Cantilever
Bending Properties of Five Different Angle-Stable Systems



e Hann4yme Ha oTBOpPU 3a
BPEMEHHO NN3NLMNOHNPAHE Ha
naacTnHarTa




e [lpegnmcTBa Ha
nonnakcmanHna BUHT

* bnn3zo 0o ppakTypHa NNHUS

e Bnn3o Oo ctaea
(MeTaunsapHn dpakTypn)




Clin Biomech (Bristol, Avon). 2011 Jun;26(5):484-90. doi: 10.1016/j.clinbiomech.2010.12.005. Epub 2011 Jan 8.

Biplanar fixation of a locking plate in the diaphysis improves
construct strength.

Denard PJ1, Doornink J, Phelan D, Madey SM, Fitzpatrick DC, Bottlang M.

e Plate rod kombunHauus

e Divergent locked plate-screw
block




CepnyHn nepan

LinanHapudHa Bpb3Ka Mexxay TaX

3aKJ1to4BaLL, MEXaHN3BbM - CTEDIOTO HA KOPTUKASTHNS
BVHT B pe3baTta Ha 0TBOpa

4 pasmepa -2.0,2.4 2.7 n 3.0mMmm S

3apagn reoMeTpurdaTa Ha nepsimte, CBOOOOHNTE
OTBOPWU He ca cJiabo 3BEHO

KOHTYpUpaHe B TpW paBHHW




Effect of Screw Insertion Torque on Push-Out and Cantilever
Bending Properties of Five Different Angle-Stable Systems

Alessandro Boero Baroncelli’, DVM, PhD, Ulrich Reif?, Diplomate ACVS & ECVS, Cristina Bignardi®, PhD,
and Bruno Peirone’, DVM, PhD

Department of Animal Pathology, University of Turin, Turin, Italy ,* Tierklinik Dr. Reif, Bobingen, Germany and ? Department of Mechanical and
Aerospace Engineering, Politecnico di Torino, Turin, Italy

e “thread In thread” 3akito4BaLL MEXAHN3BM

e [l0-000pO 3akItOUBaHE, BbIPEKUN MANTKUAT BPOV
NE30




KOHNYHO 3aKJirouBaHe

e [ naBaTa Ha BMHTA KbM CONICAL COUPLING MECHANISM
OyLUINHI | B i
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e PuncKMpaH bl Ha
3akJitouBaHe u pasnpobmBaHe
C npeunseH Boga-

e CrosiBaHe Mexay nnacTtvHaTa
N BUHTA He e Npobnem



Plate Screw Density

e OT cbobpaxxeHnsa 3a CTPeC
npoTekumns n nogobpsisaHe
paboTHaTa Ob/KUHA Ha
nnactuHarta

e OTHOLWIEHNe Ha Bpos Ha
BUHTOBETE KbM 6pOsi OTBOPU
Ha nnacTuHara

* Tpabsa pna 6voe nog 0.5

Gautier and Sommer, Injury, 2003

Plate screw density 0.43

Fracture length
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I1b1»KHaA Ha nJ1acTuHaTa

e 8-10 NbTV NPV HANPEYHN NN
KbCO-HaKNOHEHN ppaKTypwn

e 2-3 MbTN AbJIXKNHATA Ha
dbpakTypHaTa JnMHUS npu
ocTtaHanute 60mm x 2 =
120mm

e 60mm x 3 = 180mm

e OnTManHa obaKMHa Ha
nnactmHarta -120-180mm




Pa3cTtosaHue mexxay njacrtmHarta u KocTTa

e MakcumanHo pasctosHue - 2mm

e |Pa3cTosHMe oT 2 0o SMM noHMXaBa
akcuanHarta u potaunoHHaTa ctabunHocT
Ha KOHCcTpykuusaTa ¢ 40%

flush to bone 2mm off bone 5mm off bone

Load to Failure

B Series 1

@ Series 2
[0 Series 3

nl i

DCPOmm LCPOmm LCP2mm LCP 5mm

jpr—

Ahmad M., Injury, 2007



Bbpowu Ha 3akno4yBawmTe
BUHTOBE

— MuHumym OBa Ha
doparMeHT

—[loBeye OoT TpU He
noBMLLIABAT akcuanHara
CTaOUIMHOCT

—[loBeye oT YeTnpu He
yBenuyasaT TOP3NOHHAaTa
CTaOUITHOCT

Wagner M. General principles for the clinical use of LCP. Injury 2003

Miller DL, Goswami T. A review of locking compression plate biomechanics and their advantages as @ AOVET
internal fixators in fracture healing. Clinical Biomec 2007



[Tlo3MunoHMnpaHe Ha BUHTOBETE Npu
doparmMeHTUPAHU (PpPaAKTYPH

« KONKOTO ce Moxe no-omm3o Ao ppaktypHaTa
INTMHUSA, OCTaBANKM NOHE TP cBOOOOHM OTBOpa
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22 Miller DL, Goswami T. A review of locking compression plate biomechanics and their advantages as A> AOVET
internal fixators in fracture healing. Clinical Biomec 2007



XnopuaHa KOHCTPYKUUA

— KoHBeHLUMOHannHn BUHTOBE B [iBaTa Kpasi Ha
nnacTnHarta nogoopsiBart 3apaBuHaTa Ha
KOHCTPYKLIMATA N HaMansaBaT BEPOATHOCTA
OT dopakTypa Ha rpaHuLaTa KocT/MMnnaHT

LAKAARLARARE
LRKAARLARARE

23 ' AOVET
Josef K. Doornink, OTA-2008



e Kbcara nnacTtmHa octasa npobsiem
N Npuv 3akaro4YBaLLNTE CUCTEMU
















[Tpobnemn

CDVIKCI/IpaH blbJ1 HA BUHTOBETE

[To-ronemum ctTpaHn4H CUIn U
CUNN Ha OorbBaHe BbPXY
BUHTOBETE

CnabaTta To4ka e nHrepdenca
MeEXXOY BUHTA U nnacTuHara,
KbOETO CUINTE Ce NPEXBBLPNAAT
OT njiacTuHaTa KaTo no-3apas
NMMJIAHT KbM BUHTA

Bone slicing

CnosiBaHe MeXay nnactmHara
N BUHTA




KoHTypupaHe Ha nnacTtuHara

Kboe?
* Mexay oTBopute!
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