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[Lnan Jeknun

Knaccudpukaumna nepenomos
Ocno)>XHeHuA nepenoMos
PereHepauua KOCTHOW TKaHM
NMpuHUMNbI NeYeHUn NnepenoMoB
MeToabl NNIeYeHNA NepesiIoMoB.




nepeaoM(fractura) - HapyuieHue
[IEJIOCTHOCTH KOCTHOM TKaHH,
YTHETAKIIEE CTPYKTYPHO-

(P YHKIIMOHAJIbHBIC CTEPEOTHUIIBI U
KUHEMATHUYECKUE PEAKIIHNH,
COIPOBOXKAArOLIEECs OOIICH U
MECTHOM PE€aKLMENU OpraHu3ma




CuMIITOMBI IIepeIoma

* AOCOJIFOTHBIE: KOCTHAs KperuTalus,
KpOBOTe4YEeHHE, AedopmMalius,
MmaToJIoru4eckas ImoJABUIKHOCTh, O0JIb TIpH
HarpysKe.

OTHoOcUTENbLHbIE: 00JIb B [IOKOC, OTCK,

rUNepeMus, MOBLILICHHE TEMIIEPATYPhI,
HapyleHue QyHKIUHM.




!\)

Knaccudukamus nepeioMoB
JUIMHHBIX TPyOUYaThIX KOCTEH
(o JI. benepy)

B 3aBHCHMOCTH OT HETOCTHOCTH KOKH HJIH CIIH3HCTHIX
(OTKpBITHIE, 3aKPhIThIC, BTOPHYHO OTKPbITHIC)

B 3aBHCHMOCTH OT JHHHH InepejioMa (HOIICPC‘IIILIC,

KOCOCITHPAJIBHBIC, OCKOJIBMAThIC)

B 3aBucHMOCTH OT BEIHYHHEI CMEIIEeHHA OTJIOMKOB (CO
cmenieHnem u 6e3 ementenns) diclocatio ad latum, ad
longitudinale, ad axin. ad periferia.

[To nokanuzanmuu (€/IMHUYHBIC, MHOKECTBECHHbIE,
KOM6HHHPOB&HHBIC. COYETaHHEIC)




Oblique Comminuted  Spiral

Compound

Greenstick Transverse
(incomplete)




Knaccudukauus mnepeioMoB

JUIMHHBIX TpyOYaThIX KOCTEH
rnmo AO/ASIF

Arbeitsgemeinschaft fiir Osteosynthesefragen/

' Association of the study of Internal Fixation
\ 4 Switzerland 1958




Maurice Miiller

"Henb3s yunrtecs u He 00yyvare
HENIb35T YYNTLCS U 0OYYaTs

eHnBas pesynsrarel”

®oHpg Mopuca E. Mion;
Ans nocTosHHOro 00yyeHus, MCCHSAOBM’:‘J'
B opTOneaum
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N

/
5
o B

P LT

e,
.

mwh®




AO/ASIF




() —=C

S T 3OS




PEI'EHEPAIIMUA (or nosanenarunckoro regeneratio

— BO3pOiKJIeHHe, BO300OHOBIEHHE) OOHOBJICHUE
CTPYKTYp OpraHusma B IIpOLECCEC
AKU3HCACATCIBbHOCTH U BOCCTAHOBJICHUC

CIPYKTYP, YIPA4YCHHBLIX B PC3YJIbTATC
IIATOJIOI'MYCCKUX ITPOLCCCOB.

Tepmun npeuioxen B 1712
¢panl. YuéubiM PeoMiopom,
M3y4aBIIUM pPEreHepaLmio
HOI' PEUHOI0 paka.




OvwadumsapHbin nepenomMm (30 cyTkn)

—— -

1. DHjocrajabHas

2. Harepmeanapnasn
3. [Ilepuocranbnas
4. TIlapaoccaibhas

consolidation (¢pann) - ykpernienue
restitution (¢panir) - BOccTaHOBIICHHE







Usteond







CrpoeHue Tpybuatom koctm (cxema)
(no B.I'. Enuceesy, 10.N.AdaHacbesy, E.®.KoToBCKOMY)

A - mepHOCT (HAIKOCTHHIIA)
1 - $ubpozHkIl ci10i
2 - KaMOHaJILHBIH CJI0I1
a) KPOBEHOCHBII COCYI
B - KOMITakTHOE BENIECTBO KOCTH
3 - ¢i10i1 HapyKubIX 001X
IUIAaCTHHOK
4 - OCTEOH:
B) KaHaJl ocTeoHa
¢) nepdoprupoBaHHbII KaHA
5 - 3nakTankpHag IUTacTHHYATAas
cucreMa
6 - ci10i BHYTpeHHHX 00mux
TUIACTHHOK
C - 10J10CTh KOCTHOIO MO3Ia
7 - Tpabekyia ryouaroil KocTn
D - sHjnocT

l.
4

--.-§
N




OCTCOH

P sCocyn
2. KoctHBIC
IJIACTUHKH

Ocreouur
LcTeoknact

CTBOJIOBEIC
KJICTKH
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Mechanostat: control loop bone adaptation
Adapted: Steady State

Bone Geometry

O e

Hormones
Nutrition

Drugs

|

Bone Repalr

.

H. Frost 1964

Muscle
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GM-CSF, G-CSG,
IL-3

IL-1, IL-2, IL-3,
IL-6, IL-4




OcTeolJ1acT




OcreouuT B na KYHE (ckanvpyiowas 3neKTpoHHas MUKPOCKONus)




OcCTeoKJIACTHYECCKHH KJIeTOYHbIH
nauddepon
® npeOCTCOK.HaCTBI

e OCTEOKJ1aCThI




OClI0KHEHUS TIEPEIIOMOB

. Pannne (B nepeuie CYTKH)

KporoTeuenme,

TpaBMaTHYSCKIIT MOK.

AKrporas IMOOTHA.

MomHneHoCHaR hopma aHaIPOOHOIT HHGEKITIIL.

[TopeaxieHe 1TH CAABACHNE TOMOBHOTO HIH CANHHOTO MO3ra, BEYTPEHHIIX OPTaHOB.

ABC — cuspoMm.

TpomGoanmbonna.
. Tpasmaruyeckas 60ae3Hb
. Hosauue JTerounblil ANCIPECC-CHHIPOM,

Hespoxorireckite paccTpoficrsa (Mapessl, NapATGl MU, OTACALHLIX MUOTOMIIOE, MIIOTOMOS Ii KOHEIHOCTEI ),

CoCyancriie HAPYVINeHNS (HMIeMIT APTePHATLIAR, Benodnad, cySdacumaInusiil oTex ), BenoInan
HEJOCTATOTHOCTE, THMGPATINECKHE OTEKN, MIEMIIA Vasa Vasorum ¢ NocTeayIonli cKIepo3oM ). Ouedirsr
1 dueborpombossl. Curiaposm 3yiexa, KORIPaKTypoa DonkKMAHA,, KOMIAPTMEH CIHHAPOM.

Koponapruil cunipos, mucyas s, rumepromreckas Goresms.

TTopokn cpantenng (JaMeLTeRHAR KONCOTLIAINA, HECPOCHIITICA NePeIoM, TOKHLIT CycTana),
Cpamerie 8 noposHOM NOJT0KCHHI ( YKOPOYEHITe, NOJ YITIoM),

Octeonopos.

I'1y6okas madexima (Adcueccs:. Paermonsl. Ocreomuennt), mcbnos.

KOHIDEKTYDA CMEAHMX CYCTRBOS (ACCMOICHHME, SPTPOI CHHMEC, CMCIIIHHBIC ),

IMaronorua LHHC - genpeccita, TPeBokiocTs, PeaKkTIBHLIT ICIIX03, KOTHEeTHRNULIS HAPYIUSINIA.
TTapeRXuMaTOINKIE OPrankl: TIOYKH, TeveHh. ['enaTod, mippos neveHil, MoYekaMerHad GolelHs.
A3ewi wenyaka. PaseBoe NCTOMECHNE.

Tpaama'chcxau 00JIe3HL BOBJICKAET BCE OpraHbl H CHCTCMBI




KamriaprMeHT CHHIpOM

HOMHbIV rOHUT

€KpO03 MbiLUL| Hekpoa cTonsl
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YpoBeHb amnyTaumm OcTeoHeknoa




[lopoku cpamenns (3ame;UIeHHas KOHCOIHIAIHA, HECPOCIIHIICA TTepesioM,
JIOKHEIH cycTaBa),
Cpamiense B TOpOYHOM MOJIOKEHHH (YKOpOUEHHE, POTAIHA, O YIIIOM).




[To31HME OCITOKHEHUS IEpCIOMOB

JIOKHBIH CyCTaB

. A visanTtaanTmrnn )

Hecpocmmiics
nepesioM — cpalicHue
He HACTYIIIIO B
MaKCHMallbHbIE CPOKH
IS TAaHHOH
JIOKaJIM3ainy 1 Bij1a
[OBPCHK/ICHUA

Jlomuabii cyeraB — MecTo
[epeoMa OXBaueHo XpAIMEBOoil HiIH
IJIOTHOH COEJIMHUTEINRHOH TKAHBI.

HuorpaMenyuisipubIi Kanaja oa
KOHIIAX KOCTHBIX OTJIOMKOB
JANAsH.




Jean Dominique Larrey
(1766-1842)




Huxonau MiBanoBuu Iluporos
(1810-1881)




Sir Joseph Lister

(1827-1912)

“Antiseptic Principle Of The
Practice Of Surgery”, 1867




Martin Kirschner

(1879-1942)

Crmnsl Kupiinepa

111

Kirschner wires = K-wires




! Lorenz B6hler (1885-1973)

Technik der
Knochenbruchbehandlung
im Frieden und im Kriege

Dr. Lorenz Bdhler
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llInna benepa




CKeJieTHOE BBITSDKCHUE




HpI/IHHI/IHBI JICHCHUA TICPCJIOMOB I10
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A.B. Kamnany

DKCTPEHHOCTh

be3001€e3HEeHHOCTD

Peno3uius

NMmMmoOuIM3aius 10 KOHCOJIUAAalUuU
CTUMYJIALUMS pereHepaumnu
DOYyHKIMOHAJILHOE JICYEHUE

PeaOunuranus




AO Principles

« Fracture reduction and fixation to restore anatomical relationships

« Stability by fixation or splintage, according to the personality of the
fracture and the injury

+ Preservation of the blood supply to soft tissues and bone by
careful handling and gentle reduction techniques

« Early and active mobilization




Hpunuune: Jievenns nepeiomos o AO

*  AugaroMuueckasi peunosuuus GpparMmentos Kocri, 0cobeno upu
BHYTPHCYCTABHBIX IIepesioMax.

. Crabnabnas uyTpennss GuKcAnAs, YIOBIETBOPAIOIIAS MECTHLIM
OHOMeXaHH4yecKHM TpedoBaHmsIM

*  Coxpanenne KpoBocHa(xeHHsI pparMeHTOB KOCTH H MITKHX TKaHeil
MOCPEACTBOM AaTPABMATHIHON XHPYPTrHIeCKOil TeXHHKI.

. Pannas aktusaas 6eibo/1e3Hennasi MOOHIH3AIMS MBI H CYCTABOB,
CMEKXHBIX € MEPEeIOMOM, NPeOTBPAIlleHHe pa3BHTHS OONIe3HH nepenoma




JleueHue nepeoMoB KOCTEN

KoncepBarnBHoOe

1. Dukcanmusa nojJokKeHHeM

2.  (Duxkcauus MOAPYUHBIMH CpeACTBAMH
(mecoyHple BaIHKH, TYOKH... )

3. T'uncopasgs HMMOOWJIH3AIIHS

4. CkeneTHOE BHITSKEHNE (MaHXKETOUHOE
BLITSZKCHHC )




Xupyprudeckoe (0OCTEOCHHTE3)

. Ypeszouaronslii (OTKPHITHIH, 3aKPHITHII)
. HAKOCTHBIH;
2. HHTpaMe Iy I PHEIIH;
3. KOpTHKaJILHBIH.
4. napaoccalibHblii;

*  BneouaroBplil (cHHIEBELIC anmaparthbl,
CTep/KHEBBIE annaparbi ¥ rHOpH/IHBIE CHCTEMBI)

TRE Mapa s b e AO somwmunity 100

Ocreocunres —
XHPYpPIHYECKOE
BMeare/ibCIBo
HanpaBJIeHHOe HA
peuosHIHI0 H PUKCALNIO
01/IOMKOB







HAPYJXHBIE ©ODUUKCATOPDI




HAPYXHbIE ®UKCATOPDI




HAPY XHbIE OUKCATOPD]




['uric (Plaster of Paris)

2 (CaS04-% H20) + 3 H20 — 2 (CaSO4*2H20) + t° ]




BHemrasss uMmMoOmn3aius




* CpenHe(U3UOIOTrHYECKOE TTOJIOKEHUE

= (DYHKIIHOHEUTBHO BbBITTOIHOC TTOJIOKCHHC




HenocTraTky THTICOBOM
UMMOOMITH3AIINH

: K.T. Bernep:

«['nmc — rpod, a KOHEYHOCTH H3BJICUCHHAs
M3 I'HIICa — MEPTBEI»

CraaBiieHHE TTOBA3KOU
(HEKpO3 KOHEYHOCTH ).
AJIepruyecKkue peakiuu
BTopuuHbie cMeIeHus

KoHTpaKTyphl cycTaBOB.




CoBpEMEHHBIE CPEJICTBA BHEIIHEH

HUMMOOWJIN3allUU
(Soft Cast, Scotch Cast )

B 5 pas serve runca

ChouusiTon & seasieaey My

3 Forome ot 1 Gorrcn wal
OO IS TOPEONOD




- Gerhard Kiintscher

1900-1972

NuTpamenyuisipHbId
OCTEOCHUHTE3




MuaTtpameny uisipHbIn
OCTEOCUHTE3 C OJIOKUPOBAHUEM
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["aBpunn AdbpamoBud MnuzaposB
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¥

BraeouyaroBeiii ocTeOCHHTES

1921-1992




Annapartbl HAPY)XXHOU (PUKCaLUU

Hofmann Frame fix system AO Orthofix llizarov




.

14 nosOps 1950 1. [ A. Himsapos npuMeHn annapar
17151 JiedcHHsI 00JIbHBIX B XHPYPrHIeCKOM OT/ACJICHHH
Kypranckon obsiacruon doibunne




Tpu Bepceun I'A. Humsaposa
anmapara JJis JIeUcHHs
00JbHBIX:

1. KoJieco resiern

2. Kouieco BeJlocHmea

3. Konerpyknusi camosiera Y-

ARISC “RT0"







CnnouwHsble Konbua

M USC “RTo”




Konbua u nonykonbua U3 yrnenmacrtuka

ARISG "RTO"




BapuaHTbl MOHTaXa annapara
Ha npeanneybe N rofieHn




OCTeoCHHTE3 Nnpu nepenomMax
lenKu beJpeHHON KOCTH

ARISG “RT0"




OCTeoCUHTe3 Npu nepenomMax NPoKCUManbHOro KoHua
6eapeHHOM KOCTH

A.' RISC “R70°




Annapar Ha 6eape




ﬂ KpoHLWTEeHHbI U BapuaHT UX NPUMEHEHUS
l




Cnocobkl ycTpaHeHus yrnosoun gedopmaymm













PenaparusHan pereHepauma nocne
dbnekcMoHHOM ocTeoKNaznm

®dnekcMoHHan MNocne
OCTEOKNaIMA  onepaui ®ukcauma 15 cyTok
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HaxoCTHBIM OCTEOCHHTER

Cucrema LC-DCP

Limited Contact Dynamic Compression Plate










n HaxoCTHBIN OCTEOCHUHTE?
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Cucrema LISS Less Invasive Stabilization System




il 3

peHTFEHOFpaMMbI npasoro 6e,qpa ¥ NO3BOHOYHUKa Yepe3 3 Mecsiua nocne onepaumii




’- 20 ner, 61-C3.3, 32-A1.3 (co4eTaHHas TpaBMma; 34MT; Ype3KPeCTLOBLIN BbIBUX NEBON
NONOBUHbLI Ta3a C pPas3pbiBOM KOPELWKOB Ha YpOBHE S-2; 3aKpbiThlil CnupanbHbIiA
nepenom npaeoro ©eapa; MHOXeCTBEHHbIe nepenomMmsl pebep ¢ obenx CTOPOH;
ABYCTOPOHHWIA reMONHEeBMOTOPAKC; 3aKpbIThiil OCKONbYaTLIA NepenomM NATOYHbLIX KOCTeNn;
3aKpbITLIA Nepenom NNKCHEBLIX KocTen cnesa); ISS - 41 6ann




BbinonHeHHble onepaTneHbie BMellaTenscTea

TpaHcneaukynapHas dukcaums Kpectua

OCTeoCHHTE3 NATOYHLIX KOCTEN

PeTtporpaaHbii
WHTPamMeaynnspHbIA

BnokupyroLmi

Uenea 1 Henenn




Yepes 10 mecsues nocne Tpasmbl

41\

Mocne yaaneHus TpaHCNeauKynapHoro annapara
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OcCJI0)KHEHUSI OCTEOCUHTE3a

HuTpaonepanmontbie
Kpogroreuenne

IloBpexaenns MATKHX
TKaHeH

Tpombo3MO0Hs
(sxmpoBast 3M00J1H51)

ITocn COTICPAllHOHHBIC

Hndexknnonnnie

lloBpexaenus
METAJUIOKOHCTPYKITHH

MeTtaiios

Yy




new AO operative philosophy. “As
conservative as possible and as
operative as necessary”




* buoaerpaanpyemMbie UMILIAHThI




Peabunuranus




Bilocal cross-lengthening of femurs and
tibias










Cnacu0o0 3a BHUManue!




