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NepiAnyn

Mapoucidfoupe Mo vEéa apBPOCKOTIIKN TA&IVOUNGON YIa TNV OCTEOVEKPWON TNG MNplaiag
KEQAAAG O€ OUOYXETION PE TNV OKTIVOAOYIKY Tagivounon katd Steinberg. [lepiypbdgoupe 10
apBpOOKOTTIKA guprjpaTa oTa didpopa oTAdIA TG VOoOU Kal agloAoyoUpe Ty Xpnoiudtnta NG

apBpookATTNONG 1I0Xiou oTa oTAdIa AUTA.

Négeig eupeTnpiou: OaTeovékpwan, loxaipikr vékpwaon, ApBpoakdTTnaon 10xiou

Abstract
We introduce a new arthroscopic classification for the osteonecrosis of the femoral head
based on the radiological findings as described by Steinberg and discuss the arthroscopic

findings and the value of arthroscopy for the different stages of the disease.

Key words: Osteonecrosis, Avascular necrosis, Hip arthroscopy



‘Exouv evoxotroinBei TToAAoi TTapdyovTeg (TPAUMATIOMOI, TTaBACEIG QiJOTOG, KOPTIKOEION,
Katdyxpnon aAKoOA KTA.) yia TNV OOTEOVEKPWOT, i IOXAIMIKA VEKPWAON TNG MNplaiag KEQAAAG
aAAG TO KUpIo aiTio Bewpeitalr 611 givan n dilaTapaxy TNG oO0TIKAG aiydtwong. Mrtropei va
EVTOTTIOTEI O€ TTOAAG onueia Tou oKeAETOU, aAAG TO GUXVOTEPO €ival TO I0Xi0. H ooTeovékpwaon
TNG unpIaiog KEQAANG TTPOaRAAAEl oxeTIKA vEa AToua KATA TNV TPITh, TETAPTN 1 KAl TTEUTITN
OekacTia TG CwNg Toug (WETOG 6pog Ta 36 £€TN) KAl ouXVvAa aKOAOUBEl pia TTopeia TTou PTTopEi
va KataAngn o€ onuavtikr avartnpia (Lieberman kai ouv. 2003). YTroAoyiCetal OTI TTEPITTOU TO
10% Twv OAKWV apBpoTTAaCTIKWY IoXiou oTig HIMA TpaypaTtotroiotvTial Adyw autAg NG
TdOnong (Mont kai Hungerford 1995).

O1 aAy6piBuol TNG avTIYETWTTIONG TNG 00TEOVEKPWONG TNG PNplaiag KeQaAng Bacifovral atnv
otadiotroinon ¢ Tanong. Mia oeipd atmd akTIvOAOyIKEG TAEIVOUAOEIG £xEl TTPOTABE yIa TNV
afloAdynon kai gradiotroinon tng vooou (Marcus kai ouv. 1973, Ficat 1985, ARCO 1992,
Steinberg ka1 ouv. 1995). Kapia opwg amd autég dev €xel yivel TTAAPWG aTTOOEKTH WG O
HOVaBIKOG 0oOnydg QVTIUETWTIIONG TNG OCTEOVEKPWONG, TOAVOG AOyw TwWV €V YEVWV
TTEPIOPICPWY OTNV ATTEIKOVION Tou apBpikol XOvOpou TTou UTTAPYXOUV OTIG OTTEIKOVIOTIKEG
auTég egetdaelg. O1 TTEPICOOTEPOI XEIPOUPYOI XPNOIPOTTOIOUV TEooEpa BACIKA ATTEIKOVIOTIKA
EUPAMATA KATA TOV OXEDIAOUO TOUG OTNV QVTIUETWTTION TnG vooou (Lieberman kai cuv. 2002,
Mont kai guv. 2006) :

- dlaTAPNON TNG OPAIPIKOTNTAG TNG MNPICIAS KEPAANG

- ME€yEBOG TNG 0OTEOVEKPWTIKAG TTEPIOXNAG

- MéyeBog TNG KaBilnong TNG unpIaiag KEQAAAG Kal

- UTTapén 00TEOOPOPITIKWV AAAOIOEWV GTNV KOTUAN

MoTevoupe OTI n akePAIdTNTA ToUu apBpikoU XOvdpou Kal n mlavh TTapoudia ouVodwY
evooapBpikwyv BAaBwyv, eivalr €§icou onuavTIKEG yia Tnv oTadioTroinon Tng vOoou Kal TNV
EMTUXN BEPATTEUTIKNA TNG AVTIMETWTTION.

H X€1poupyIKA QVTIMETWTTION TNG OOTEOVEKPWONG UTTOPE va dIakpIBei o€ dUO KATNyopiEg: OTIG
emMePPATEIg TTou TTpooTTaBouyv va dlaTnPACOoUV TNV aKEPAIOTNTA TNG PNPIAiag KEPAAAG Kal OTIG
apBpotTAaoTIKEG.  YTTAPXEl M OEIpd EPYACIWV TTOU QVOPEPEL IKAVOTTOINTIKA atToTEAETUATA
METG ammd OAIKA apBpOTTAACTIKA I0Xiou o€ autoUg Toug aoBeveig (Berend kai ouv. 2003,

D’Antonio kai ouv. 1997, Fye kai ouv.1998, Radl kai cuv. 2005, Schneider ka1 cuv. 2004). Ol



aoBeveig aToug oTroioug yivetalr TTpoaTddsia dlIaTAPNONG TNG KEPAANG WE «OUVTNPNTIKEGY
XEIPOUPYIKEG ETTEUPRACEIS €ival auToi OTOUG OTToIoUG Bev €xel TTEABEI | €ival PIkpoU Babuou n
KaBiCnon auTng. 2TIGC OouvTnNENTIKEG €TTEUBAOEIS OUYKATOAEYOVTAl N OTTOCUMTTIECN, TO
QAYYEIOUPEVO 1] JN HOOXEUNA KAl Ol OOTEOTOUIEG.

O pbAog TG apBPOoaKOTINONG I0XIOU OTNV OCTEOVEKPWAN TNG PNPIAIOG KEQAAAG OTO TTAPEABSY
ATav ap@iAeyouevog. O @oBog o1 n €AEN, N XPAON MNXAVIKAG avTAiog PoAg TTou Eeival
avaykaia yia tn dlatAipnon otabeprg evooapBPIKAG TTiEoNg Kal ol evOoapBpIKoi XEIPIGHOI
(BuAakoTopr)) pTTopoUV va JIaKIVOUVEUCOUV TTEPAITEPW TNV AINATWON TNG KEPAANG €xOuv
atrodeixOei apaciyol.

H apBpookdtrnon Tou 1oxiou TTAEov, Bewpeital OTI UTTOPET va XPNOINOTTOINGET WG Eva ETTITTAEOV
epyaAeio Kal va BeATIVOEI TH dUVATOTNTA TOU XEIPOUPYOU va €EETACEI KAI VA EKTIUNAOEI AUECT
TNV dpBpwan Kal TV TToIGTATA TOU apBpIKoU XOVOPOoU TNG Unpelaiag KEQAANG Kal TNG KOTUANG.
Mapoucidfoupe pia véa apBpookoTrikr Tagivounon (MINAKAZ 1) yia Tnv o0TeOvVEKPWON TNG
pnpiaiag KEPaAng o€ ouoXETIoON PE TNV akTIVOAOYIKA Tagivounon katd Steinberg (MINAKAZL 2).
Meplypdoupe 10 apBPOCKOTIIKA gupriuaTta ota didgopa oTddia TG vooou Kal agiohoyoUupe
TNV XPNOIUOTNTA TNG apBPOOKATINONG IoXiou aTa atadia autd (MINAKAL 3).

H ta&ivéunon Bacietal otnv euteipia 23 apbpookotrioewy Ioxiou petagu 2001-2006 yia
mOavA 1 OTTEIKOVIOTIKA €TMIRERAIWPEVN OOTEOVEKPWON TNG WNPIaiag KEQAAAS ot dldgpopa
oTadia Tng mabnong (3 yia apBpookotkd aTddio |, 7 yia apBpookotriké otadio I, 5 yia
apBpookoTrikd atadio lll, 4 yia apBpookoTtikd otddio IV kai 4 yia apBpookoTrikd oT1ddio V) Kal
oTnv avackotnon Tng d1eBvoug BiBAloypagiag.

ZTAAIO 0-1 katd Steinberg (APOPOZKOMIKO ZTAAIO I)

O1 aoBeveig Tou aTtadiou 0 kai | katd Steinberg (Steinberg kai cuv. 1995) éxouv TTapduoia
apOpPOCKOTTIKG EUPPATA KAl AVIAKOUV GTO apBpoakoTrikd oTddio I. Ta dieyxeipnTIKA eupAuaTa
o€ auTr TNV opdda acBevwyv gival n aAAoiwaon Tou XpwUATIoPOoU Kai IVIDIoHOS Tou apBpikou
XOVOPOU TNG TTACXOUCAG TTEPIOXNG TNG MNPIAIAG KEQAANG.

AuTég ol peTaBOAEG OoTOV apBpIKS XOVOPO, UTTOPET Kal va ival SIayVWOTIKEG YId 00TEOVEKPWON
TNG pNplaiag KEQaAAg o€ aoBevh Pe ApvnTIKO ) SIYOPOUPEVO OTTOTEAECUA OTNV PAYVNTIKNA
Topoypagia (Steinberg 0) pe KAIVIKI) CUUTITWUATOAOYIO  Kal  €TMIRAPUPEVO  IOTOPIKO

(TpaupaTiopoi, TTaBACEIG aiJaTOg, KOPTIKOEIDN, KaTdxpnon aAkooA KTA.) (McCarthy kai cuv.



2003) (EIKONA 1). H atia tng apBpookdTnong IoXiou O auTr Tn TIEPITITWON E€ival
OlIOYVWOTIKA.  2UVIOTATAl N OTTOQOPTION TOU OKEAOUG KAl N €TTaAVAANWN TNG MayvnTiKAG
TOPOYpPaQiag £wg TNV aTToKAAUYWN TNG TTABOAOYIKAG TTEPIOXNG.

H amooupTrieon NG unpiaiog KeQaAig yia tTa otadia | kai Il katd Steinberg avagépovral otn
BiBAloypagia 6T £€xouv KaAd atroteAégpata (Mont kai ouv. 2006). H apBpookdtrnon ioxiou
pTTOPEl va uttofonBrgel KaTd TNV QTTOCUUTTIECN TNG MNPICiag KEPAAAG ME TPUTTAVIGUOUG,
KateuBuvovTag Tnv akpn TG Qpéfag atnv TTadoxouca mepioxn. TauTtdxpova emiBeBalwveral
TO yEYOVOG OTI N @péfa Oev €xel diatrepdael kKal BAAWEl Tov apBpikd xOvOpo aAAG Kal ETTITPETTE
TNV agloAdynon Tng apBpwong yia mlav cuvuttdpxouca trabBoAoyia (Rush kai Satterfield
1998).

‘Exouv dn avartuxBei apBpookoTrikoi odnyoi (cross-track Smith & Nephew Inc., Andover,
Massachusetts, HIMA) Tmou dieukoAUvouv Tnv odrynon Tng @péfag oTnv TTAoYXouoa TTEPIOX
(EIKONA 2, 3).

ZTAAIO Il katd Steinberg (APOPOZKOMIKO XTAAIO II)

O1 aoBeveig Tou otadiou Il katd Steinberg TafivopouvTal apBpooKoTTKA wg otddio Il. Ta
apBpooKOTTIK& €upAMATa O€ aQUTA TNV opada Twv acBevwv eival n gival n aAloiwon Tou
XPWUATIGPOU Kal IVIDIOWOG Tou apBpikou xOvopou Tng TACYXoUoag TTEPIOXNG TNG Unplaiag
KEPAAAG PE OUVODEG TTEPIOPIOUEVOU €UPOUG VNOIOEG ATTOTTETAAWGCNG TOU apBpIKoU XOvopou.
H apBpookdTnon Omwg avaeépbnke, PTTopei va utrofonBricel oTnv ATTOCUUTTIEON TNG
pnpiaiag KEQaAig.

ZTAAIO Ill katé Steinberg (APOPOXZKOIMIKO ZTAAIO lil-a, 1ll-b)

O1 aoBeveig Tou atadiou Il kard Steinberg TagivopouvTal avTioToixa wg apBPooKoTIKO aTédIo
lll-a i lll-b. Ta apBpookoTkd gupuaTa o€ autoUg Toug acBeveig €ival, n atTokOAAnon A
ammoTreETAAWON Tou apBpikoU xovdpou ue BeTikr dokiyacia cupttiéoewg (lll-a) kar n cuvodog
utmrapén tmaBoAoyikou emixeidiou xovopou (lll-b). H dokipacia cuuméccwg aglohoyei TNV
oT1aBepdTNTa A ATTOKOAANCN TOU apPBpPIKOU XOVOpoU OTn TTEPIOXA TNG IOXAIMIKAG VEKPWONG
(Sekiya kai ouv., 2000). 210 OTABIO AUTO, TO VEKPWTIKO OTTOYYWOEG OOTOUV dEV UTTOPE va
OUYKPATHOElI TIG BUVAUEIS TTOU QOPTICOUV TNV TTEPIOXN Kal KaBIfavel.  ATTEIKOVIOTIKE auTo,
EUPaviCeTal WG NUICEANVOEIOAG SIOXWPICTIKI TTAPUPN OTN I0XAIMIKY TTEPIOX TNG MNpIdiag

KEQAARG. 2Tn Otk OOKIYagia CUUTTIECEWS, TTiECN OTNV TTAOXOUCO TTEPIOXN E€XEl WG



ammoTéAeoua o0 apBpIKOG XOvOPOoG TTou PPIioKETal TTAVW OTTO T VEKPWTIKA TIEPIOXN Va
CUMTTIEDTEI, va «KaBiog» aAAG Kal va £TTAVOKTACEI 0avV €AATHPIO TO APXIKO TOU OXNUO UOAIG
apBei n TTicon Tou aoKNoApE OTTWG AKPIBWS cuufaivel Ye yia YTTdAa Tou TEVIG OTNV OTTOIa
aokiBnke trieon kol HETG a@Ednke eAeuBepn (EIKONA 4). Me BeTIkr) SOKIUaoia CUPTTIECEWG,
ouxvd@ ouvuttdpxel BAGBNG oTtov emmixXeilio XOvopo AOyw Tng TTEPIOBIKAG METABOANG TNG
OQAIPIKOTNTAG TNG MNPICIAG KEPAANG.

H apBpookotriki uttoforidnon TommoBéTnong HOOXEUUATWY (GAAOMOOXEUNATWY A auTéAoywv
OTTWG TTY TTEPOVN) OTN VEKPWTIKA TTEPIOXN, €ival eTTiong duvartr. XpnoIPoTToIWVTAG TOV 00nyo
(cross-track Smith & Nephew Inc., Andover, Massachusetts, HIMA) o6Twg TTepIypdPeTal
avWTEPW, UTTOPOUUE va 0dnyriooupe, € autol Tn @pECa dnUIoUPYWVTOG TO ATTAPAITNTO
XWPO VYIa TNV TOTTOBETNON Twv MooxeUMdtwyv.  Tautdxpova pE TNV TOTTOBETNON TOU
MooxeUUaToG aBpOOKOTTIKA €AEyXETAl N AVAKTNGN TNG CQAIPIKOTNTAG TNG KEQPAANG Kal n
oTaBepdTNTA TOU APBpPIKOU XOvOpou (N dokiyacia cuuTrieong, yivetal apvnTikn).

ZTAAIO IV katd Steinberg (APOPOXKOMIKO XTAAIO IV R V)

H apBpookdTikA exTipnon Tng dpBpwaong Kal 1I81aiTepa TNG KATAOTAONGS TOU apBpIkou Xoévdpou
yla 10 o1ddlIo IV katd Steinberg (apBpookoTrikd o1ddio 1V-V) gival onuavtik. Me Tn onuepiviy
TEXVOAOYia, Oev UTTAPXEl OTTEIKOVIOTIKN MEBOBOG quuTtrEPIAANBAvVOUEVNG KAl TNG PAYVNTIKAG
TOMOYPOQIag UE XPON OKIAYPAQPIKOU TTOU va €XEl TN OUvATOTNTA VA ATTEIKOVICEl e agIoTTIoTIa
TO YEyeBog TNG BAGRNG oTov apBpikd xovopo (Baber kai ouv. 1999, Czerny kai cuv Edwards
ka1 ouv McCarthy kai Lee 2004). O Rush kai ouv. (2001) exTignoav apBpookoTikd 52 1oxia
(46 aoBeveig) kal oUVEKPIVAV TA EUPHAPATA TOUG PE QUTA TNG TTPOEYXEIPITIKAG aTadioTroinong
Baoilduevn o€ akTivoypagieg Kal payvnTik Topoypagia. H apBpookdtnon ammokaAuye
eKQUAIoN | BAGBeg Tou apBpikoU xOvOpou TTou dev €xel KOO aTTooTTacBei ato oTddio IV
KaTa Steinberg kai dev gixav amokaAupBei atrelkovioTIkKd o€ TToo0oTO TNG Tagewg Tou 36%. O
Sekiya kal guv. (2000) emBeBaiwoav Ta avwWTEPW EUPAUATA OE £PEUVA TOUG O€ 23 a0BevNg
ME OOTEOVEKPWON TNG pNplaiag KEPaAAg Kal Bprikav 6Tl o1 ueyaAUTEPES ATTOKAIOEIG HETALU TNG
HoyvnTIKAG Touoypagiog oc Oxéon PE Ta apPBPOOCKOTIIKA guprjuaTa ATav o€ aocBevig pe
ammwAEgIa TNG oPaIPIKOTATAG TNG YnpPlaiag ke@aAng (oTddio IV katd Steinberg). H aduvayia Tng

MayvNTIKAG TOJOYPA®Iag va ATTEIKOVIOE! KAl EKTIMACEI TNV AKEPAIOTNTA TOU apBpIkoU Xovdpou,



iowg va gival kal 0 Abyog TToU avagEPovTal ATTOKAICEIS HETAEU TWV ATTOTEAECUATWY 0T O1EOV
BiBAIoypagia yia Tnv 18ia XEIPOUPYIKA TEXVIKI METAEU DIAPOPETIKWV CUYYPAPEWV.

H akepaidétTnTa TOU ApBPIKOU XOVOPOU ATTOTEAEI IOWG TOV ONUAVTIKOTEPO TTapdyovTa yid TNV
ETMITUXNUEVN XEIPOUPYIKI) AVTIMETWITION TG 00TEOVEKPWONG. BeATIWOvovTag Tn duvaTdTnTa TOU
XElpoupyoU va oTadloTrolfjoel TNV TTdénon Bonbd kal oTnv owoTh €TTIAOYA TNG BEPATTEUTIKNG
avtigeTwmong. Mo Tmapddeiyya o€ véo aoBevr) PE PETATPAUMATIKI) OCTEOVEKPWON TNG
pnpiaiag kepaAng (EIKONA 5 kair 6) kai Baciéuevol OTa €UPAMATO TNG MAYVNTIKAG
Topoypagiag (oT1@dio IV kartd Steinberg) Ba ptmopolcaue va €mMAECOUPE BEPATTEUTIKA TNV
XPrion ayyeioUPEVOU HOOXEUUATOG TTEPOVNG. Ta apBpooKOTTIKA euprjuaTa OPWS ATTOKGAUYWAV
onpavtiki BAGRN otov apBpikd xovdpo (apbpookotrikd oTddio V) (EIKONA 7) pye atrotéAeopa
n AUon TNG PEPIKNG apBPOTTAACTIKAG eTTIPaveiag va BewpnBei kataAAnAdTepn (EIKONA 8).

>¢ aoBeveig pe kaBiCnon TG pnpiaiag KePaAng, Adyw Tng atmmwAegIag TNG aQAIPIKOTNTAG TNG, N
BAGBN oTo emmixeiAio x6vdpo eival auyvo elpnua (apBpoackoTnkd aTtddio IV-V).

O1 aoBeveig 010 apbpookoTrikd oTddIo IV pe pNXavik@d CUUTITWHATA OTTWG MTTAOKAPICUA Kal
aioBnua aoTtdBelag TTou gival evOEIKTIKA BAAPNG oTov eTTiXEiAio Kal TOvV apBpIKG XOvOpo 1
TTapouciag eAeUBepwy cwpdtwy otnv dpbpwaon, €ival auToi TTOU AVOUEVETAI va €XOUV TO
MEYOAUTEPO OQeAOG aTmd TNV apBpookdTnaon 1oxiou (McCarthy kai ouv.1995, Khanduja kai
Villar 2006, McCarthy kai Lee 2005).

ZTAAIO IV, V ka1 VI katd Steinberg (APOPOZKOIMNIKO ZTAAIO V ka1 VI)

O1 aoBeveig pe BAGPeg Tou apBpikol XOVOPOU Kal €yKATEATNPEVN 0O0TEOOPBOPITIdOO Of pIa
TpooTrdBeia pe TOv KaBapiopyd TG ApBpwong va KaBuOoTEPAOEI TNV  AVATTOQEUKTN
apBpoTTAOCTIKY €ival OTIG TTEPICCTOTEPEG POPES KATAdIKAOPEVN ag atToTuyia (Byrd kai Jones
2000).

ZYMMNEPAZMA

Me Tn onuepivh d1IaBEaiun TexvoAoyia, n PJayvnTiKh Topoypaia Oev €XEl AKOUA TOUAGXIOTO TN
duvaTtdTNTA va aTTEIKovioel agIdéTmoTa TNV ToIdTATA TOoUu apBpikoU X6vdpou TTou gival 0 10TOG
otov otoio PBaciletal oe peydho PaBud n emITUXiA TWV «OUVTNPNTIKWVY» XEIPOUPYIKWV
emepPacewy. MMoTeloupe 6T av AneBei n ammégaon (avdAoya pe TNV nAIKia Kal TIG aTTAITACEIG
TOU a0BevoUg) va QVTIUETWITIOTEI N OOTEOVEKPWON ME eTEPRacn dIATAPNONG TNG OCTIKAG

AKEPAIOTNTAG TNG MNPIaiag KEPAANG (ayyeloUPeEVO HOOXEUUA, OOTEOTOMIO KTA) Kal TTOpOUCia



MNXAVIKWY CUPTITWHATWY N apBpookoTTnan €xel va Traicel onuavtikd poAo. YtroBondd otn

oTadioTroinon TNG vOOOU Kal OTNV QVTIUETWTTION TnG &voapBpikng TraBoAloyiag aAAd Kai

augavel TNV akpieia TpooTréAacng atnv TTdoxouoa TrePIOYXH.

H apBpookdTTnNon 10xiou £xel TTAWEN va gival éva «EEWTIKO» XEIPOUPYEIO Kal £XEI AVAYVWPIOTET

TAOV WG pIa GKPWG €TITUXNUEVN ETTEPPROON.

KaoBwg 1a xeIpoupylkd epyoaAgia yia Tnv

apBpookATTNON 10Xiou e€cAicoovTal Kal N XEIPOUPYIKN UTTEIpIa audavel, £TO1 JeTaTIOEVTAI OpIa

TToU B€ToUupE Kal o QPIA0dOEieg pag. O emOPEVOG OTOXOG YIa TO 1I0Xi0 €ival 0 CUVOUATHOG TWV

«OOTIKWV» ETTEURATEWY PE TNV TAUTOXPOVI GVAKATAOKEUN TOU apBpikou XO6vopou.

MINAKAZ 1 ApbBpookotiky Ta&ivounon TnG OCTEOVEKPWONG TNG MPNPIAIOG  KEPAANG

MamraBaaciAeiou kai guv.

ApOPOOKOTTIKA EUPAMAT

AAAOIWaON TOU XPWHATIOUOU TOU apBpIkoU XOvopou
/kar  vidIoudg 0T TTAOX0oUCA  TTEPIOXN  TNG
pnpigiag KEQAAAS

AAN\oiweoN Tou XpWHATIGHOU Tou apBpikou Xévdpou
/kar  vidIoudg 0T TTAOX0oUCa  TTEPIOXN TNG
pNnplaiog KEQPAANG 0€ OUVOUOOWO MIKPOU £UPOUG
atmmoTTETAAWGON 1} atTokOAANGCH apBpikol Xévdpou

AtrotreTdAwon 3 atmokOAANcn apBpikol xovopou
+/- BETIKA SOKIPACIa CUPTTIECEWS

AtrotreTdAwon 1 atmmokO6AAnon apbpikou Xo6vopou
+/- BeTIKA doKIpaoia CUPTTIECEWG + prign €TTIXEiAlou
XOvOpou

ATTWAEIO TNG OQAIPIKOTNTAG-KABICNON TNG UNnpldiag
KEPAAARGH/- pr&n eTTixEiAloU XOVOpOU

Mapoudia  kpnuvwyv  apBpikou  xo6vdpou  +
atmmokdAuywn uttoxovopiou ooToU + TTaB0AOYIKOG
emyeihiog  x6vdpog + Trapoucia  eAeUBepwv
CWUATWYV

ApBpookoTiKS | ZTadiotroinon Kard
Zradio Steinberg et al.

| 0+l

[l [l

l-a 1

l-b

v v

\ v

VI V + VI

Mapougia  o0TEOAPBPITIKWY  AAAOIWCEWY  OTN
pnplaia KEQAAR Kal TRV KOTUAN




MNINAKAZ 2 >t1adiotroinon Tng OO0TEOVEKPWONG TNG Unpiaiog Ke@aAng (Steinberg kai ouv.,

1995)

21adio

0 Quoiohoyik [ pn TTABOYVWHOVIKN OaKTIVOYypa@ia, oTrivlnpoypdenua Kai
MayvnTIK Topoypagia
duaioAoyiKA akTIvoypagia, WuxXpn TTEPIOXN OTO OTTIVBNPoypd@nua Kal BeTIKA
eupruara atn MayvnTikr) Topoypagia

I Mokvwon  unplaiog  KeQaAng, kUoTeg, auénuévn  TPOCANWn  OTO
oTvenpoypaenua Kar cagnig e€ikéva, Péyebog kal BEan TnG véEKpwong OTn
MayvnTiK Topoypagia

I HuioeAnvoeidng SlaxwpIoTIKA TTapu@r] oTn unplaia KEQaAn

\V} ATTwAgIa o@aipikdTNTAG, KABinon TNG unpiaiag KEPaAng

\V EAGTTWON Tou peadpBpiou dlaoTAUATOG Xwpic Ouws OA alloiwoelg atnv
KOTUAN

VI OoTteoapBpiTida 1oXiou
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Mivakag 3. O podAog Tng apBpookdTTNoNg 10xiou oTa dIAPopa OTAdIA OOTEOVEKPWONG TNG

pnplaiag KEQAANG.

ApBpookoTtriké XTadIio

O p6Aog TnG apBpooKOTTRONG

AlayvwaoTiK o€ aoBeveig pe dipopoUpevo atroTéAeopa MayvnTiKrG TOUOYPAQiag Kal
empBapupévo 10TopikG.  YToBonBd Katd Tnv ATTOCUUTTIEON TNG MNPICIAS KEQAANG ME
TpuTraviopoUg, KaTeuBuvoviag Tnv Akpn TG @pEfag OTnv TTAoYX0oUCd  TTEPIOXH.
Tautoxpova emReRAIIVEI TO YEYOVOGS OTI N @péfa dev £xel dlatTrepdaoel Kal BAGYEl Tov
apBpIKd XOvOpo.

YmoBonBd& katd Tnv QTOCUUTTIEON TNG HNPIIaG KEPAAAG ME TPUTTAVIOUOUG,
kateuBuvovTag TNV akpn TG @péCag otnv TTAoXouoa TIEPIOXN +/- OTn TOTTOBETNON
HOOXEUUATOG.

Il-a YmoBonBd Kkatd Tnv OTTOCUMTTIECN TNG MNPICIaG KEQAAAG ME  TPUTTAVIOUOUG,
kateuBuvovTag Tnv dkpn NG @péfag otnv TTdoxouoa TeEPIOXN +/- OoTn TOTTOBETNON
MOOXEUNATOG.

l-b
YmoBonBd Kkatd Tnv OTTOCUMTTIECN TNG MNPICIaG KEQAAAG ME  TPUTTAVIOUOUG,
kateuBuvovTag Tnv dkpn NG @péfag otnv TTdoxouoa TEPIOXN +/- O0Tn TOTTOBETNON
HOOYXEUPATOG + PEPIKI) EKTOWN 1) cuppaPr eTTIXEIAIOU XOVOpOU.

IV-a Zt1adiotroinon Tng Tabnong. YtoRonbd atnv ToTToB£TNGN HOOXEUNATOG.
2radioroinon TNG TABNONG + WEPIKA €EKTOUR 1 ouppa®n emixeiAlou xovdpou.

IV-b YtroBonBd kard tnv ToTTo8£TNCN HOOXEUPATOG.

V 21adiotroinon ¢ TAONONG +/- EKTO AOTABWV PAYEVTWY TUNUATWY Tou €TTIXEIAIOU 1)
TOU apBpIkoU XOvOpoU +/- LEPIKN EKTOMN 1 ouppa®n eTTIXEIAIOU XOVOpoU +/ agaipeon
eAeUBEPWY CWHATWY +/- HIKPOKATAY AT

VI KaBapiopydg ¢ dpbpwong. H apBpookdtnon o€ autd To OTAdIO €XEl MPIKPH

BepaTreuTikn agia.
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EIKONA 1. AM\oiwon Tou xpwuaTtiopoU Kal viIBIopog Tou apBpikol X6vdpou TnG TTAoX0UTag
TEPIOXAS TNG pNplaiag KEPAANG o€ aoBevh) Ye KAIVIKA CUUTITwUATOAOYIa Kal €TTIBAPUPEVO
10TOpIKG aAAG @QuaIoAoyIK payvnTikr Topoypagia (otéddio 0 kartd Steinberg-apBpookotrikd
oTtadio ).
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Eik. 2

Eik. 3

EIKONA 2 kai 3. ApBpookoTtrikdg odnydg (cross-track Smith & Nephew Inc., Andover,
Massachusetts, HIMNA) TTou kaBodnyei Tn @péda oTNV TTAGX0UGCA TTEPIOXH.
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EIKONA 4. O¢tikr) dokipyacia cuptmiéocwg (Ballottement test).

Eik. 4

Eik. 5

EIKONA 5 kai 6. ATTeikdvIOn PETOTPAUUATIKAG OCTEOVEKPWONG TNG MNPIaiag KEQAANG o€ vEO

(nAikia 32 eTwv) aoBevn.
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EIKONA 7. ApBpookoTrika suprjpata aTov idlo acBevry. H mmapouadia atrokGAuywn utroxédpiou

00ToU Kal KpNUVWY apBpikol xovdpou ival eugavis (apbpookotriké aTadio V).

EIKONA 8. Mepikr) apBpoTTAacTIKA £TTIQAvEiag oToVv 10 aoOevA.



