IlaTrodpusmnoaormja
AOKOMOTOPHOTI CucTeMa



LHnmesu yuemba

® A Cce CTYAEeHTU YKPaTKO I10AceTe
OCHOBHUX (pUBMOAOIIKMX (PYHKIIV]a

AOKOMOTOPHOTI C11€CTreMa

® /a CTyACHTU Hayue y3pOKe U
MeXaHIM3aM HacCTaHKa HajBa>I<HMjMX
rmopeMehaja 2A0KOMOTOPHOT cucTeMa



Caapxkaj npeaaBama

® yBO/ (CTPyKTypa 1 PYHKIIMja KOCTU U
3r1000Ba)

* nopemMehaju A0KOMOTOPHOT cycTeMa
* MeTaDOAMYKE DOAECTU KOCTU]Y

- OCTeOoIopo3a

- ocTeoMaJaliyja

® OCTeoapTPUTUC

® 3arla/berbe KOIITAHOT TKIBA
(ocTeOMMjeAUTUC)

® 3apacrarbe Ipeaoma KOCTUjy



A}~ MULIMRHO-
Wew CKEAETHU CUICTEM

je
KOJ!
oMoryhyje npomeny roaoxajay
IIPOCTOPY U CBe OCTale BO/bHE
MeXaHI4JKe IIOKpeTe OpraHn3ma



Y aore KOIITaHOTI CHUCTEeMa

* npuroju Muinuha, TeTuBa U AUraMeHara
® CcTAOMAHOCT U OOAMK TeAa
® 3aIlTNTa BUTAAHNMX OpraHa

* pesepBoap joHa Kaanujyma, ¢pocdopa,
MarHe3ujyma

® XeMaToI10€e3a

® KpeTambe



CkeaeTHU CcUCTEM

* 206 (207) KOCTH]jY ¥ HYACKOM OPTaHU3MY
® OCOBMHCKM (aKCHjaaHM) CKeAaeT:

- 2100a1bha,

- KWIMEeHH CTyO U’

- TPYAHU KOIII

* J04aTHU (alIeHAVKYAapHM) CKeAeT:

- TOpPHU U AOHBU YAOBY,

- paMeH I10jac "

- KapAMYHU I10jac



CkeaeTHH CUCTEeM UMHE

® KOCTI

® XpCKaBuUlia



Koctu ce aeae rmo o0amky
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Iloageaa n BeanmamHa
KOCTU




Ayre KOCTH ce cacToje 0A

® AVIOT Cpeamber aeaa- gujadpusa
* Imuper ppara- MeTtadusa

® IIUPOKOT 3aBplileTKa- erm@usa



IlepmocT 1 eHAOOCT

® KOCT je 0010XeHa MeMOpaHOM, YBPCTUM
CA0JeM Be3MBHOTI TKIBa KOjI Ce Ha3l/Ba
y KOMe ce Halase KpBHI CYA0BU

* je MeMOpaHa Koja oDaaxe

IIPOCTOpe CyHDepacTe KOCTH, IIyII/bIHE
KOCTHE Cp>XM, Caap>KI1 OCTEOIIPOreHUTOpPCKe
heanje
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[ PABA ROCTH

i : CYHBEPACTO
KOLUTAHO
N HOKOGHMU.A 4YBPCTO TKUBO
YALMPRs A f KOLWITAHO JABYYMLA
y,ﬂYB[bEHA : THWBO MQ‘IVI’IHEA
_f 1O KOCTH Y

PBHM CY[,

KO LUTAHA CPX



Komrrana cpx

* IIYyII/bIIHE AYIUX KOCTI/ij

* HIYIL/bVIHE CyHDepacTe KocTu (0gpacan)- KM4ama,
peOpa, rpyaHa KOCT, Kapauiia

* IIpBeHAa KOLITaHa CPXK-IIpOAYyKIVja KPBHIX
eleMeHara

* JKyTa KOIIITaHa CPXK Ce CacToji YI1aBHOM O/,
MacCHOT TKIBa



KoIirrrano TKnsoO

- OCTEOIIPOTEHUTOPU
- octreo0aacTn

- OCTEOLIUTU

- OCTEOKAAaCTU

- opraHcke martepmuje (35%): KoaareHa BaakHa (Tuil I,
90%) npoTeoranKaHy, OCTEOKAALIVH, OCTEOIIOHTHH,
AaMUHUH, AUTINAN

- HeopraHcke MaTepuje (65%): KpucraanzoBaHN
MuHepaan-xuapokcuanatut Cas(PO4)3(OH):2



OcTeo0aacTu
® IOTUYY U3: MEe3eHXIMAATIIX
MaTudHNX heanja

e ocudukalmja - Creaparme OCTeonsa
e Kaanudukalmja ocreonaa

&

&

Osteoblasti Osteociti Osteoclasti




OcTeoOaacTn

I Iponssoae:

OCTeOIOHTIH, OCTeOKAALIVH, KOCTHU CHjaA0IIPpOTEeNH
bnOpoHekTNH, HeKe haKTope pacTa, aAKaaHy
docdarasy, TeHaCIIVH (TAUKOIIPIIOTEMHCKM MaTPUKC)

CuHTeTHYKa aKTMBHOCT OCTe00aacTa je 1104
KOHTPOAOM MHOTUX (pakTOopa: (pakTOpU pacra,
XOPMOHa (I1apaTXOPMOH, II0OAHM XOPMOHN)



OcTeonnut;

* ocreo0sacTu ‘3apo0mseHn’ y
ocreouay- speae heamje

® Haza3e ce y IIPOCTOPY OTBpAAe
KOCTHE IIOTKe- AaKVyHa

o OAp- KaBarbe KOCTHE IIOTKE



OcTeoKkaacTm

* MyATHjeAapHe heanje mopexkaoM 13
xeMmaromnoeTcke MmatuuHe heanje,
[IpeKyp30pa MOHOLTA

* seauke, paronuTHe heanje

® yAora: pecopriyja KOCTu



Maturation Pathway
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Heoprancke maTepuje y KOIITaHOM
TKUBY-KPMCTaAV30BaHV MVHEePaAn

(coaun kaanujym-dpocdara)
® KaAVjyM KapOOHaT

* xaanjym payopua



CrpyKTypa KOCTH

(rycr, KaarmmpnkoBaH
BaHheAVjCKV MaTPIKC)

(ymMpexeHe TpaOeKyae)



KoIimrrago TKMBO

— ZaMeAe y KOHLIeHTpUYHUM, I1apaleAHUM
CA0jeBUMa

— OCTEeOH 1Au XaBepCoOB CUCTEM

— cyHbepacra (TpabeKkyaapHa) KOCT I1104€ U
cryouhn, TpabGexkyae mehycoOHO nmosesane
ynHehu HelpaBUAHY MPexXy



XaBepcCOB CMCTeM KOCTU

ocreoHt

* OcTeoH ca
LIEHTPaAHUM
XaBepCcOBUM
Karaa0M KOjU
CaApKIU:

- heanje
- KPBHE Cy0Be
- HepBe
e BoakMaHOB KaHaa

- [10Be3yje
OCTeOHe

XaBepcoB KaHaa BoaxkmaHOB KaHaa



KpBHI cCya0BU KOCTI

°y XaBepCOBI/IM 11 BoaxkMaHOBMM KaHaAaIMa
KOMIIaKTHE KOCTI

* cyHDepacra KOCT He cagp>X1 KpBHE Cyj0Be



Koct je MeTaOOAMUKM
aKTUBHAa

® YHyTpallllha CTPYKTypa KOCTU Ce
OAp>KaBa IIPeoDAVKOBameM-
peMoJeaoBame KOCTHU

* v G13110A0LIKIM yCAOBUMaA IIOCTOjI
paBHOTeXa n3Mebhy crBaparba u
pasrpaame (pecopuiiyje) KOCTH



Peryaariyja HMBOa Kaanyjyma u
docdarta y Kpsu

o [ITX
* suTaMuH /l

* KAAIIMTOHVH



MDaKkTOPM KOJU peryamniiy
peMoJaeaoBambe KOCTU

* QaKkTOpU KOjU IIOACTUYIY PEeCOPIILN]Y KOCTI, AeAY]Y
IIOACTUIIAjHO Ha PYHKIINM)y OCTeOKAacTa

- Inapatupeouanu XopMoH (11TX),

- BuTaMuH A,

- putokuHu (ITNF, IL-6)

- ocreonpoterepyHcky auratg (PAHK-aurang /OIN-aurasna)

* QakTOpM KOjU CIIpevasajy pecoOpIin]y KOCTI, AeAYjy
MHXVOUTOPHO Ha (PYHKIINjY OCTeOKAacTa

KaAIIMTOHIH,

eCTpOreH,

ocreonporerepuH (OIII)



3r1000BU

y 3rA4000BMIMa Ce cacTajy ABe MAM BUILle KOCTY 3T100 KyKa
yjeaumyje KapAully u OeapeHy KOCT, KOAEHO cIiaja OeadpeHy KOCT U
KOCT ITOTKO/A€eHUIIe

HeIIOKpeTH! (CMHapTPpO3e) U IOKPEeTHN (CMHOBVjaaHN ) 3T1000BU

3r100HM OKpajIIM KOCTU Cy IIPEeKPUBEHN XPCKaBUIIOM

3r200 je 3amTuheH BAaKHACTOM, OTHHOPHOM (pMOpPO3HOM KariCcyA0M

YHYTPaIllbOCT Yaype je “00a0keHa" CMHOBVjaAHOM MeMOpaHOM
KOja Ay4M CMHOBMjaAHY TeYHOCT Koja “noamasyje” 3r100 1 XxpaHn
XPpCKaBUITY

OKO 3I100He KaIlcyJe Cy AMTMeHTH, TeTuBe (IIpojy>kKeTaK MUIIMNHMIX

BJAaKaHa Koje cIiajajy Muinmhe u koctu) 1 Mymmhy koju omoryhasajy
IIOKpeTe 3r100a



CrpykTypa 3rao0a

— edaCTN4YHa

- XMujaanHa npeaoMunnpa tnn Il koaarena
- GUOPpO-XpCcKaBM4aBa IpeJoOMuHMUpa THII |
KO/AareHa

MEHICKYCHU (MeaVjaaHN, AaTepaAHN)
AUTaMeHTM, Karicyaa

KOCT, IIepUOCTEeyM

CHOBYjaaHa MeMOpaHa/CMHOBMjaaHa T€YHOCT
Mymmhu

XpCcKaBulla HeMa HepBHe 3aBplIeTKe, KpBHe
cyaoBse u anM@He cyaose



CrpykTypa 3rao0a

_ 3TA00HU OKpajak KOCTU
3rA00Ha XpCKaBUIla

CUHOBMjalHa MeMOpaHa

3rA00Ha Karicyaa

CIHOBMjaAHa T€YHOCT



Mummmhuau cucrem

® aKTMBHI A€0 A0OKOMOTOPHOTI ClICTEMa 11pEeACTaB/ba

, HaCTao AejCTBOM MUINNMNHOT crucTeMa
IICIIO/baBa Ce IIPOMEHOM I1010Kaja I10jeAVIHIUX AeA0Ba
1AV YUTABOT Teaa

® OKO 3ay3umajy Mummnhn

e Mymmhy nMajy m3pakeHo CBOjCTBO
KOHTPAKTUAHOCTU



Dyuknyja mumnha

* MUIIIN Y OOMYHO IIpesase IpeKo Oap je4HOr
3ra00a U IpuIiajajy ce Ha KpajeBe KOCTH]Y

* OCHOB ITIOKpeTa je MuminhHa KOHTpaxKIja

* caMa KOHTpaKlyja ce 3aCH/Ba Ha IIPOMEHN
Ay>XyHe Muimmyha u mpeacras/ba akKTUBHY
KOMIIOHEHTY MUIINNHe cuae



IIOPEMERQhA]JN
MYCKYAOCKEAETHOI' CMCTEMA

* fopemehaju y pacry u pas3Bojy KOCTUjy
* MeTa0OAMYKe 00AECTU KOCTU]Jy

® peyMaTcKe 00AeCcTI

* r1oBpee (IIpeAoMu KOCTHjy, IIOBpeae
3r21004)

* yH(peKINje KOCTHjy (OCTeOMUjeAUTIIC)
® OeHUTHU U MAaAUTHU TyMOPU KOCTH]y,

MeTacTrase y KOCTMa



MeTaOoamuke 0014eCTU
KOCTU]Y

e Ocreornioposa

e OcreorneHyja

e Ocreomazanuja

* Paxuruc

 [Tartetosa (Paget) Doaecr (osteitis deformans)



OCTEOIIOPOSA

* pM3MO0A0OUIKA IIPOILleC peMojea0Bamba
KOCTV: paBHOTeXa n3Mebhy nporieca
CTBaparba " IIpoleca pasrpaame (pecopriuuje)
KOCTU

* OcTeoroposa je nopehaHu ry0uTak KoITaHe

Mace 300r mopemeheHe pasHOTeXXe 13Mebhy

[Ipolleca pasrpaame U IIpoljeca cTeapama
KOCTM KOjU je Hajuyelhe I1oBe3aH ca
MEHOIIay30M U CTapemeM



® OCTEeOIIOpPO3a je Hajuelrtha cucreMcka
MeTa00AMYKa 00AeCT KOCTU]Y

® Y OCTEOIIOPO3M A0Aa3U A0 CMaberba
KOIIITaHe Mace I10 JeAMHNIIN 3alTpeMInHe, a
IIpoIopINja cagkaja KOIMITAaHOT MaTPUKCa
I MIIHepasaa OcCTaje VICTa

* nopemehena Mukpoapxmrexkrypa KOCTujy

* moBehaHa CKAOHOCT Ka IIpeAoMoOMa KOCTUjy



UspcTyHa ocTeonmopornyHe
KOCTMH je cCMarbeHa 300r

* ryOMTKa KOIIITaHe Mace

* CMamberba KBaanurera KOCTUjy:

- JICTarberba TpabeKyaa CIIOHTIO3He KOCTU
- CMamema Opoja Tpadekyaa

- JICTarberha KOPTUKaAHe KOCTU



[Topemehena Mukpoapxurekrypa
OCTEOIIOPOTUYHE KOCTH je y3PpOK Irosehare
dparnaHoCcTy KOCTN

HOPMa/dHa KOCT OCTEOIIOPOTMYHA KOCT



Osteoporosis

ePainAssist.com

Healthy Bone Osteoporosis Bone




Ilocaeapurie ocreoropose

* noBehaHa ¢pparmaHOCT KOCTHjy 4€CTO
AOBOAV A0 IIpeaoMa KOCTH]Jy

¢ IIpeAOMMI KOCTI/ij HaCTajy ITI0CZ1€ MMHIVIMaAaAHNX
I10Bpeada 141 TOKOM CBaKOAHEBHIX KMBOTHIX
dKTMBHOCTI

® OCTEeOoII0po3a je acMMIITOMaTCKa 00aecT 40K
He A0be A0 mmpeaoMa KOCTHjy

* Haj9emhy npeaoMM: KOMIIPeCVOHH IIPeAOMNI
[IPII/bEHOBA, 3r100a I1ake, KyKOBa, KapAuIle,

peOapa.



Hip fracture due to
osteoporosis

Femur
(eross section)




Enmmaemmnoaoruja ocreoropose

® OCTEOIIOPO3Y MMa IPeKo 25 MIAMOHAa
0co0a y CBeTy U TO IIPeBacXOAHO JKeHa

® OCTeOIIOpO3a y3pOoKyje npeko 1.5 Mmnanox
IIpeAaoMa KOCTHU]y Ha TOAUIIHEM HUBOY
1 TO

- >500 000 xparur mpeaoma npiibeHOBa
- >250 000 mpeaoMa Kyka
->200 000 mpeaoma paaujyca



IIpMmapHa ocreormopo3a

1. mocTMeHoOIIay3Ha OCTeonopo3a- Tuil I
2. ceHMAHa ocTeoriopo3a- tuil 11

3. MAVIOIIaTCKa OCTeOoIIopo3a (CKeHe 1pe
MeHoIlay3e, MAabu MyIukapIin)

4. jyBeHMAHa OCTEOII0pO3a (4elia mpe
nyoeprera)



CekyHgapHa ocTeornoposa

aHemuje
XVUIIOTOHaAM3aM
yIorpeda rAMKOKOPTIKONAQ

IIPEKOMEPHO y3lIMamme
AAKOXOAa-IIylIemhe

racTPOMHTECTVHAAHU U
nnopemehaju gpyHk1iyje jerpe

XuIeprnaparupeonan3am

XuIepKaAuuypuja

® XpOHUYHE peclpaTropHe
0oAecTn

* yMoOMAN3anyja

* MaAuTHe DoAecTu

* OyOpe>xHa MHCypuLujeHIja
® peyMaTOUAHU apTPUTIUC

® TUPEOTOKCUKO3a

® HejocCTaTak BUTaMmuHa /|



OSTEOPOROSIS RISK FACTORS

“Access” (leads to) Osteoporosis



MaxkTOpM pM3MKa 3a HaCTaHaK
ocTeoropose

pacHa IpUNIagHOCT
ITO3UTUBHA HIOPOANYHA aHAMHe3a
MaAW pacT, HIICKa TeAeCHa Te>XKIHa

Hy AUIIape

paHa MeHoIlay3a

CMarbeHO YHOIIIeHhe KaAalljyMa
[IPEKOMEPHO yYHOIEeHhe KoperHa
IIPEKOMEPHO KOH3yMIpame aAK0X0Aa
ITyIlIerhe

oapebenn aexosn

cedaHTepaH Ha4MH KVBOTa



[IaTtodusmoaormja ocreonnopose

paHa
MeHOIlay3a

Hea0CTaTaK

KaALljyma m —

BUTaMIHa /

ApyrHn

daxkTopu
pU3lKa

/

CMarbere
KOIIITaHe
mace/
KBaAuTeTa
KOCTU]Y

N KOIIITaHa

HUICKa

\ Maca/

/ U3MEHeH
KBAaAUTET N
KOCTU]Y

,'//

MIHIMAa/ZHa 110Bpeaa



MexaHn3aM HacTaHKa OCTeoIiopos3e y
MeHOIIay3!

CHIIKEeIbe HIMBOA eCTporeHa
|

pecopIinyja KOCTu
|

k 4

nnosehame Kaanujemuje
!
NHXNOMpaHo aydera [1TX
l

CMarbeHO CTBapatbe 1,25-f,MXI/LZI,pOKCI/I BUTaMmuHa /|

orpaHM4eHa aIlcopIiyja KaAuujyma y AUreCTMBHOM

TfaKTy

HeraTMBaH OJAaHC KaAllijyMa-pa3Boj OCTeonopose



Mexanuszam ryOmTKa KOCT! Kao
rocaeAuIia HeAoCTaTKa
KaayjyMa/Butammsa J y crapocTtm

niopemehaju HeAOoCTaTak
OyOpe>xHe ecTporeHa
: CHII>KEeHa
dyHK1IMje

arrocopIiyja

S
‘ . KaALlvjyMa ‘

CMameH YHOC
CHIDKEHa CUHTe3a ‘

KaalnujyMa
BUTaMIHa /] ny

CEKYHAAaPHI XUIIep

' IapaTupeonAmnsam

He0BO.bHO “

13Aararbe CyH4eBoj
CBETAOCTU




Bone mass
(total mass of skeletal calcium in grams)
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Aujaraosa ocreoropose

* 3aatHU cTaHdaps - DEXA (gBocTpyko
eHepreTcka arcopInuja X 3paka) MeTosa

* DEXA metosa omoryhasa nnpernymsHO
Meperbe MIHepaaHe I'YCTUHe KOCTU]Y
(BMD-bone mineral density) Ha BuIie mecra,
Ha KMMYMEHOM CTyOy, KyKYy.

e C30: BMD < -2.5 = ocreoniopo3sa
-2.5 <BMD < -1.0 = ocreonienuja



DXA Scan Information:

Example of a DXA scan showing a
T score lower than -2.5
indicating osteoporosis

Results Summary:

Total BMD: 0.766 g/emy’
reloyence: T scorc: -2,
Age matched: 36% | Z score:  -E1 |
| Region Arca BMC BMD Tsome %%PR Zsoome  %AM
' [em?] 2l [g/em?)
L1 12.06 745 0617 -2.8 67% -1.5 79%
L2 1315 1012 0.770 =23 T5% 0.9 B8%%
L3 12.71 10,65 0838 -22 T 0.7 21%
L4

1466 1208 0824 27 4% -1.1 87%

| Total: 52,59 4030 0.766 -2.6 73% -1.1 86%




OCTEOIIEHUJA

® OCTeOIleHNja je OIIIITY II0jaM 3a ryOmTak
KOCTH Y Pa3sAMINTUM MeTa0OANIKIIM U
ApyIruM 0oaecTyiMa KOCTU]JY

® OCTeolleH!ja je CMalberbe KOoIlITaHe Mace
Behe 04 ouekmBaHOTr 3a 0co00y ogpebheHnx
roAVIHa, I104a 1 pace

* OCTeOoIleHyja Hje aujarHos3a, seh tepMumH
KOjJ O3Ha4aBa I'yOMTaK KOCTH pa3ANdmTe
eTIO0AOTIje



OCTEOMAAALINJA

® PAXWTVIC Ce JaBsba Y ACTUILCTBY U

IIpeACTaB/ba MarbKaBOCT MUHepaAu3alyje 1 TO
IIPBEHCTBEHO XpCKaBulle y enunpr3HOj
11041 pacTa XpCKaBulIle.

® PaxUTUC Ce jaBba caMO KO/ Aelle KOja JoIll

pacry

® OcTeoMazalja ce jaBba Koj Aelle U KOA
0ApacAX U IpeAcTaBba CMarbeHy
MIHepaAn3alyjy CIIOHIVIO3He V1 KOpTUKaAHe
KOCTI



OcTteomazaanmja je pasanumura o4
OCTeoIopose

® OCTeOMazarja je crarbe OMeKIaA0CTI KOCTU 300T

HeAOCTaTKa MIHepaJa y KOCTU Y KOjOj

* HeMa ryOMTKa OCTeONAa 1AV KOIITaHOT MaTPpUKCa
* IIVIKAYCU peMOoJeA0Barba KOCTHU ce OABYjajy

HOPMAaAHO
e nopemehaj kaanmmmdukanyje u TaaoXema MUHepaaa

YMeCTO TBpA€e KOCT!U HacTaje MeKO OCTeOMAHO TKIBO

OcreoMasanuja y CKAOIIy CCTeMCKIXx nmopemMehaja:
* OyOpexxHa ocTreoaucTtpodmja
* XyrnonapaTupeonansam



OCTEOAPTPUTHUC

® OCTEOAPTPUTNC je AeTeHapTUBHU IIPOoILieC
KOjJ 3axBaTa XpCKaBMIly 3r1000Ba U NMa
3aI1a/beHCKY KOMIIOHEHTY

* Hajuelnhe cy 3axsahenu 3r2000Bu py4ja u
KOJA€eHa

® jaB/ba ce Ko4 0co0a crapocTu Ipeko 50
roAvHa

* MHOroOpojHu ypobenu u credeHnn pakTopm

CTBapajy CKAOHOCT 3a pa3BOj IHaTOAOIIKOX
IIpOMeEHa



IlaTodpmsnoaormuja
ocTeocapTpuUTIICa

* 3r200Ha XpCKaBulja je r1aBHO MeCTO
[IPOMEHa Y OCTeOapTPUTICY

* HapylLIeH je MHTerpureT 3ra00He
XpCKaBuIie 1104 A€JCTBOM pa3AMINTUX

dbakTopa
® 10/a3U A0 3Ha4ajHUX [IpOMEHa y cacTaBy U
MEeXaHMYKMM CBOJCTB/IMAa XPCKaBULIe

* cTapelbe U AeJCTBO MeXaH4JKe cyae Cy
raaBHU (paKTOPU y pa3Bojy OCTeO0apTPUTIICa
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das3e ocreoapTpuUTIICa

4. Cartilage remnants
5. Destruction of cartifage

- 4

Thinning of cartifage



[Ipeancnonmnpajyhmu ¢pakropm
3a pa3soj OA

® reHeTCKN paKTOpU
® [10Bpeje

® HAYMH JKVBOTA

® cTapeme

® r0Ja3HOCT



* Ocreoaprpuruc (OA) je criopo IporpecusHa 00aeCT

* OA nnpuMapHO U UHUIIMjaAHO 3axXBaTa XPCKaBULLy
3r100a 1 MexanusMu passoja OA cy

- paau heanjckm oaroBop ca rmosehaHoMm CHTE30M
IIPOTeOrAMKaHa 1 KolareHa

- KacHa ¢a3a y KOjoj He IIOCTOju MOTYNHOCT HacTaBKa

IIpolieca perapaliyje Iro A0BoAU AO:

- [I0OCA€AVYHOI TYOMTKA XpCcKaBulle, Iierarba
XpCKaBuLe, CKAepose cyOXOHApaaHe KOCTU U Ha
Kpajy KOHTaKTa ~KOCT-KOCT”

* 3ar1a/beHCKY IIPOoIieC A0KaAHO ca Xxureprpodujom
CUHOBIjaAHe MeMOpaHe Vi IIOBUIIIeHIM
KOHIIeHTpaljaMa npoyH(pA1aMaTOPHUX LIMTOKIMHA

(IL-1, TNF)



Mogaea pa3Boja ocTeocapTpUTHCa

OmoxemMmjcke ripoMene y heanjama u TKuBuMa 3r100a

|

CTPYVKTYpPHE IIPpOMeHe

\

004 U APYyIU CUMIITOMMI U 3HALIA

'

nopeMmehaj pyHknmje srao0a

CMAIbeH KBaAUTeT >)KMBOTA

/

Th: xupypmika nHrepBeHnuja - 3aMera 3ra200a



3r21000BU KOjU MOTY OUTH

saxBahennm OA

3rA000BM pydja

Bpat

AOIBMU aeo aebha

KYKOBU

KOA€Ha

0a3a HOXXHOT I1aalia



Awnjaranosa OA

® CMIITOMA Kao LITO Cy
- 0oa
- oTe>XaHa (PpyHKIMja 3r100a

- “mkpuname” npy nnokpery 3rao0a

* 3HaKOBa IIpu pMU3NKaAAHOM IIperaeay:
- acuMeTpuje, ITI0CeDHO BeANKIX 3r1000Ba

- XeOepaaHoBuX U byimaposux usopuha Koz
ocTeoapTpUTICa PyyYja

- OTOKa 3r1000Ba YMepPeHOT CTelleHa



L TN

Femur

Y

v L

~ Medial condyle
of femur

Lateral « ondyle —
of femur

Articular cartilage

(Medial)

{(Lateral)

Froded cartilage

Lateral meniscus —
N ] D Zan iy
—— Medial condyle of tibia

N a
“—— Intercondylar eminence

Tibia




* PEHTITEHCKOI CHIMKAa Ha KOMe€ C€ yO4daBa

— IIPUCYCTBO OCTeo(pura

— CY>KeH 3r100HM IIPOCTOP

— UHAMPEKTHU II0Ka3aTe/b UCTakbeHe
XpCcKaBuiie 3ra00a

— CKAepO3He IIPpOMeHe y CyOXOHApaAHO]
KOCTU



OA 3ra000Ba py4ja KapakTepuiie

¢ [Josehame korrranmnx aeaosa 3rao0a

e XeOepaeHnosm usopuhu Ha AucTaAHUM
nHTepdalaHreaAHUM 3rA000BVIMa

e bymaposu ypopuhu Ha TpokcuMaaHUM
nHeTpdasaHreaaHUM 3rA000BUMa



OCTEOMMUJEAUTUC

e octreomujeantyic (OM) je madekmja KOCTH
Y3pOKOBaHa MUKpPOOPpraHu3Mmma

® HajuelIny y3pOYHUIIM OCTEOMUjeANTIICA CY
OakTepuje

® I’bVBUIIE, IIAPA3UTU U BUPYCU MOIY OUTH
y3pounuiy OM



EHaorenm
OCTEOMM | eJTUTHUC

* eHJ0TE€HH OCTEOMHUJEJIUMTHC HACTAJ€ PacEjaBambEM
MHUKPOOpraHri3aMa IyTeM KPBH €A HEKOT APYIror
MecTa HHeKIuje y opranusmMy (MHQEKIMja KoxKe,
CHUHYca, 3y0a)

e cHgoreHoM OM cy NOJJIOKHU Jielia U CTaprje 0co0e
» Staphylococcus aureus je majuenthu y3podHHK, a 3aTHM
Streptococcus agalactiae (rpyna b), Haemophilus influenzae | rpam-

HEraTUBHE OaKTEpHUje

* ko oapacimx ocoba OM Hajuenihe 3axBara IpIIJLEHOBE,
KapJIMIly ¥ MaJie KOCTH, a KO AeLe Tyre KOCTH



Er3orenn
OCTEOMMU | eJIMTHUC

* er30Ir¢HHM OCTEOMMUjeJIUTHUC HACTAje
HH(PEKIMjoM U3 OKOJIMHE TeJIa

* HAcTaje ycjea OTBOPEHMX IpeJioMa,
MPO0OJHUX PAHA WM XHPYPIUKHUX 3aXBaTa

* IOBpEJIa TKMBA, MICXEMH]a U CTpaHa Teaa
noBehapajy nmpujeMUYnuBOCT KOCTH 3a pa3ro] OM






3arabeHCKI OATOBOP Y
OCTEeOMM])eAUTICY

e MaronuTy orpaHn4asajy MHQeKIjy 1 CBOjuUM

eH3MMIIMa AV31pajy KOCT

e CTBOpeHN I'HOj Ce IIMPU y BaCKyAapHe KaHale I

AOBOAVI A0 TPOMOO3€e MaAuX KPBHIUX CyA0Ba

* 3anmabeHCKM eKCyAaT ce IUpU y MeTapuay U Cp>KHY

Iy TI/bVHY

* Aricriec pa3asaja IepuocT 04 KOCTI U 40BOAU AO

* llcxeMujcke HeKpO3€e KOCTH

* OgBajajy ce geBacKyaapu30BaHU A€A0BU KOCTI-
CeKBeCTpyMU

* IHBOAYKPYM ce Ha3uBa CA0j HOBe KOCTU CTBOPEHE OKO

MHpUIpaHe KOCTU



OcreomMujeanTuc

* AKyTHUI
e CyOakyTHU NAVI XpPOHUYIHN

¢ ledeme xpoHNYHOT OM je oTexxaHO 300r
-0COOEHOCTU caMe KOCTU KOja CaApKI
MUKPOCKOIICKE KaHaJe KOju HICY ITPOIIyCHM 3a
heanje 1 meaujatope
-MOTYNHOCTU pa3dMHO>XaBamha MUKPOOpTaH/3aMa
Yy MUKPOCKOIICKMM KaHa/AuMa
-OTpaHMY€eHe CIIOCOOHOCTY OOHOBE KOCTU KOoja je
pazopeHa MHQeKjoM



IIpeaom xocTHn

IIPEAOM kocTH je mpeKna KOCTV HacTao ycaea Aejcrea
cuae, KOja MOXe aa Oyae

-HerocpeaHa ( yAapall AU IIPUTHCAK Ha KOCT)

-[I0CpeAHa AU IIpeHeceHa ( caBujarbe, JICTe3amme UAN
oOpTame)

-KOCT MO>Ke OUTH IIpeA0oM/beHa, Hallpcaa UAU 34po0/beHa

BPCTE nnpeaoma xoctmu:

-OTBOpPEeHMU AV KOMIIAVKOBAHM (Ca paHOM Ha KOXU
IIPOY3POKOBaHe OLITPUM UAU TYIIUM IIPeAMETOM UAU
IIPpeAOM/bEHOM KOCTI )

-IIOTKO>XKHM MAM 3aTBOPEHM, KOZ KOjIX Je KO>XKa y IIpeaeAy
IIpeA0M/beHe KOCTY HertoBpeheHa



3apacrame paHe Japacrame KOCTU
IHogpa3yMesBa IIojApa3yMesBa
CTBapambe OXXN/bHOI CTBaparbe HOBe
TKVIBa KOCTU



OcHOBHU IIpeayCAOBU 3a
3apacTambe IpeaoMa KOCTU CY

* O4uyBaHa BacKyaapu3aljyja Ha MeCTy
Ipeaoma ode30ebhyje onTnMaaHo
CHaOAeBame KPBAbY

* MeXaHMYKa CTAaOMAHOCT



da3se y riporiecy 3apacramba
KOCTU

 na¢paamarja

* periapanyja-creapame KOIITaHOT
TKIBa

* peMOaA€A0Babe€ KOIMTAaHOTI TKIMBA



da3e y riporrecy 3apacrama KOCTU

I. dopmmupame xemaToMa

II. Pdopmupame GUOPOXpCKaAaBUIABOT

Kaayca

I1I. dopmMupamhe KONITAaHOT Kaayca

IV. PemoaeaoBame



BackyaapHu oarosop y mmpoiiecy
3apacTrara KOCTU

® [IpeA0M KOCTHU CTUMyAuIlre ocao0abame
¢dakTOpa pacra Koju I1OCIIeIyjy
dbopMupame HOBMX KPBHMX CyA0Ba
(aHrMOreHe3y) 1 Ba3oamaaTarnyjy

* IPOTOK KPBMU je 3Ha4YajHO noBehaH Ha
MeCTY IIpeAoMa KOCTI



New blood vessels

Hematoma

callus
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KpBHU cya0BU KOju cHaOA€eBajy KOCT
KPBAbY

* Aprepuje Ayrux KOCTujy

- Ilepuocraana aprepuja
- lutpameayaapHa aprepuja
- MertadusHa aprepuja



MexaHMYKa CTAOMAHOCT

* y paHO] a3y MexaHN4YKa CTaOMAHOCT
IIoCIIelllyje peBacKyaapus3arnujy KOCTU

* y KacHMjoOj pa3y MexaHN4IKa CTabMAHOCT
II0CIIelyje 3apacrame KOCTU U
dopmmpame Kaayca



Nudaamariija

* ¢paza mapaamanyje Tpaje o4 APyror 40 A€BeTOT AaHa
04 IIpeAoMa KOCTI

¢ Ha MeCTy I1peAoMa ce IIpBO CTBapa XeMaTOM

¢ 3aIIa/b€HCKU OATOBOP I1OUYIbE Ca

- moBehanoM IponycTrbUBOCTY Kanaapa u
MUTPaLijoM

- (paronyiTra UMju AM3030MaAHU €H3UMU ‘4yCTe’
HEKPOTUYHY KOCT U TKMBHU AeOpIC, a 3aTUM Ce

- cTBapa ¢pmOpMHCKa MpeKa Koja CAy>K! Kao II0TKa 3a
pact ¢pudpobaacTa 1 HOBOCTBOPEHNX Kalnaapa



Pemmaparpja KomrraHor TKmBa

* CTBapambe Kaayca Koji je HOBOCTBOpeHO hb1OPO3HO-
XPCKaB14aBO TKUBO

® KaAyC MOXe OUTHU IIeprOCTaaHM Kaja je Ha
nepudepuju o4 Mecra IpeaoMa UAn

* IHTpaMeAyAapHU KaAycC Kaja je y LleHTpy ppakrype
KOCTI

® XaAyc ce KacHHUje TpaHcpopmuine y cyHhepacrty
KOCT IIOCpeACTBOM OcTeo0aacTa



PeMoaeaoBame KOCTU

* cyHDepacra KocT ce TpaHchopMuIIIe Y
KOMIIaKTHY KOCT

® KOCTHA CP>K C€ PEKOHCTUTYUILIE

® KOCT Ce peCcTpYKTypuille Kao OATrOBOP Ha

XeMIjcKe 1 MexaHnuke rogpaxaje (Boados
3aKOH)



IIpnMmapHO 3apacTambe KOCTI

® Kaja IIOCTOJI AMPeKTaH KOHTAaKT KpajeBa
IIpeAOM/beHEe KOCTU

¢® OAMax Ce CTBapa KOMIIaKTHa KOCT I

* HeMa CTBaparba Kaayca

® [IOCTEIIeHO Ce CTBapa BeAUKU Opoj
CeKyHaapHMX OCTeOHa

® CIIOP IIpOIieC KOji Tpaje BUILIe MeCeL MAN
roAVHa



CexkyHgapHO 3apacTambe KOCTH

® Kaja KpajeBy KOCTY HUCY Y KOHTaKTy
® CTBapa ce Kaayc

® KaayC MOKe ouTHU IHEpMNoOCTaadam 1 MeAyAapHN
1 YCIIOCTaB/ba CTPYKTYPHU KOHTVMHYNTET KOCTU

® KaAyc nogaexe ocupukanju

* Kaayc ce popMupa peaaTuBHO OP30, 3a
HEKOAVIKO Heae/ba



/lokaaau pakTOpM KOjU yTUUIy Ha
3apacTambe KOCTH

nMoOuAM3aIyja

[IOBpeAa MeKIX TKIBa
IIpeKnA cHaOAeBama KpBAbY
mMHpeKIja

ryOmTaK KOCTY KOJ TeIIKMX II0BpeAa



Cucremcku ¢pakTOopu KOjU
HEeII0OBO/HO yTU4Yy Ha 3apacTambe
KOCTU

MaAHyTpuIimja, xunosuramunosa Il n 4

® J0BOAM AO CMamerha aKTUBHOCTI U
npoaudepanyje heauja mro Bogu Ka
oTe>xxaHoM GopMUpamy Kaslyca

IyIIerhe

* yHXMOUpa PpyHKIIUje ocTeoDaacTa 1
AOBOAU A0 Ba30OKOHCTPUKIIVje



MaANUTHe 0024eCTn

* MHXMONLMja Ipolleca 3apacrama 300I KaxeKcuje, aHopeKcuje,
MeTabOAMUKMX TOpeMehaja, kaTaboan3Ma IpoTelrHa

CTapoCT

o YCIIOPE€HO 3apacTambe KOCTUI

AMja0eTec MeAUTYC

* rTopeMeheHO 3apacTame paHe 11 KOCTU 300T CMameHOT

CTBaparmba M yMperKaBarba KoAareHa, Kao 1 300I CKAOHOCTI
mHpeKjama

cTepouAay, UMYHOCYIIpecuja

* MHXMOMpAajy CBe acleKkTe IIpolieca 3apacrama KOCTHI jep 40BO4e A0
nopemehene Gynkuyje heanja, mEXMOUIMje CMHTEe3€e LIUTOKNHA,
npoaudepanuje ¢pudpodaacra



LInToxkunumu n pakTopu pacray
IIpoLlecCy 3apacrama KOCTH

* [IpYIMapHU MeAujaTOPU y
3apacrarmy KOCTI:

- EGF

- FGF

- PDGF

- TGF-

-IGF I ulGF1II
- IL-1

- TNF-a



LnToxuuu 1 pakTopm pacra Koju
CTUMYAUIITY OCTeo0AacTe V/MA OCTeOKAacCTe

CTBapambe KOCTH  pecopIiyja KOCTU

IL-1 + +++
TNF-a + +++
TGF-[S ++ ++
PDGF ++ ++
IGEF-1 +++ 0
IGE-2 +++ 0

FGF +++ 0



Caapxkaj npeaaBama

® yBO/ (CTPyKTypa 1 PYHKIIMja KOCTU U
3r1000Ba)

* nopemMehaju A0KOMOTOPHOT cycTeMa
* MeTaDOAMYKE DOAECTU KOCTU]Y

- OCTeOoIopo3a

- ocTeoMaJaliyja

® OCTeoapTPUTUC

® 3aria/berbe KOLITAHOT TKUBA
(ocTeOMMjeAUTUC)

® 3apacrarbe IpeaoMa KOCTHjy



[IlTa ctyageHnT TpeOa aa 3Ha

® CTPYKTYPY U QYHKIIN]Y KOCTU U 3r2000Ba

* kaacupukanujy rnopeMmehaja 20koMOTOpHOT
cucreMa

® eTNO0AOIV]Y U ITaTOTeHe3y OCTeOoIIopo3e

® eTMO0A0IM]Y U IHaTOreHe3y ocreoMaAsanyje

® eTUO0AO0IU]Y U IIaTOreHe3y ocreapTpUTIICa

® €TIO/AO0TN]Y U IIaTOTeHe3y OCTeOMUjeANUTIICa
* MexaHM3Me IIpolieca 3apacrarba KOCTU]JY




[IlTa ctyageHnT TpeOa aa 3Ha

® K/bY4YHU ITOJMOBU

—/0KOMOTOPHH (MYCKYAOCKeACTHI CUCTEM)
—KOMIIaKTHa U CyHDepacra KocCT, peMoaeA0Bame
KOCTU

—KOIIITaHa I'yCTVHA

—OCTEOII0OpO03a, OCTeOMaAaliyja, OCTeOapTPUTIC,
OCTE€OMUJeANTIC

—11peaoM (ppaxTypa) KOCTI

—pernapanuja KOCTu (Kaayc)



