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OAHTrIEZ NPOXZ TOYX ZYITPA®EIZ

- To Acta Orthopaedica et Traumatologica Hellenica 6éxetal dpBpa nou avagépovial kal cupBaniouv otnv npoodo s opbo-
naidIkNs kai ta onoia npoépxovtal and v EARGda kal 1o eEwtepIkd.

- Ta dpBpa yivovtal bektd poévo yia anokeioukn dnpooieuon oto Acta Othopaedica et Traumatologica Hellenica.

- O1 dnpoaieupiéves epyaaies Kal ol €IKOVeS yivovial IS10KTNGia Tou eniotnpovikoUu nepIodikoU.

- Epyaoies nou dnpoaietovtal, kabs kar oxhpata, pwioypadies, diagdveies kar CD nou unoBandovial npos dnpoaoicuon, dev
eniotpEPOVIAl.

Ynofonn epyacias

Ortav anooténdetal yia dnpoaieuon éva dpBpo npénel va ouvodeUetal and 10 NOPAKATW:

1. Mia ouvobdeutkn eniotoin n onoia Ba nepiéxel v akéAoudn nNapdypago, unoyeypappévn and éAous Tous CUYYPAPEs:
"0 (o1) k&twBOI unoyeypappévos (o) ouyypapéas ts unoPadnduevns NPos kpion epyacias s napouons PETABETel (-ouv),
ekxwpel (-ouv), h dANws petafiBadel (-ouv) k&Be dikaiwpa nveupaukns iSloktnaias oto Acta Orthopaedica et Traumatologica
Hellenica kal ouvnyopei 6t autd katéxel 6Aa ta Sikalmuata ws npos 1 unofafiduevo ufikd. O(o1) cuyypapéas (-€is) BePaldvel
(-ouv) eninpdaobeta éu 1o dpBpo ival npwtdtuno kai dev tensi und kpion oe dANo eniotnpovikd nepIodIkd, KabBws kai &t o
uniké autd Oev éxel Mponyoupévws dnpoacieuBe" .

Auth n oupgwvia npodkeral va Ebei og 10xU PGVO oty NePINTWOon Nou pia t€tola epyacia dnpoaoieuBei oto neplodikd. Otav
oto apBpo undpxouv NePICOOTEPOI and €vav CUYYPaQEls, NPENel N eniotodn va Nepigxel enions tv akéAouBn npdtaon:
"KaBévas anod tous ouyypapeis ouvnyoper Ot éxel avayvaaoel Kal eykpivel 1o TeAIKO Keipevo" .

2. To NpwtdtUNo Kefpevo Kar tpia NANPEN avtiypaga Tou KEIPEvou, Ue eIKOVES (ooepa nAnpN oet). Autd ta €ooepa NANPN Ot
Ba xpnoiponoinBolv ano tous kpités. Or epyacies ol onoies napafapBavovial Npos kpion Oev ENICTPEPOVTAL.

3. AUo ouvodeutkd €hounina oe k&Be epyaoia. To Npwrto eEheuAno Npénel va nepIéxel Tov TtAo s epyaacias, 1o dvopd Kal
n &ieUBuvon K&Be ouyypagéa, evd To OeUtepo Npénel va oupnepinapBdavel povo tov titlo s epyacias. To KEVipo oto onoio
énaPe xawpa n pedémn dev npénel va avapépetal noubevd oto Keiuevo.

4. H epyaoia npénel va anootéAetal kal oe nAektpovikh pop®h, o CD, oto onoio 1o keiuevo Ba eivarl ypaupévo og WORD.

Tpdnos cuyypapns

Ta kefpeva npénel va eival daktudoypagnuéva pe dinnéd didouxo kar dveta nepiBpia. fevikd, éva apbpo Ba npénel va ano-
tefeitar ané ta akéAouBba:

1. Mia nepifinyn and 200 €ws 300 Négeis, n onoia Ba nepifauBdvel: Zkond, MéBodo, Anotenéopata kal Lupnepdouata. Enions,
Ba npénel va avagépetal n kAivikh onpaoia s unoPanidpevns epyacias. H nepidnyn nponyeital Tou Kupiws KeIpévou s
epyaoias. H nepinnyn Sev eival anapaitntn étav unoBanfovial NEpIYpaREs NePINTMOEWV (case report).

2. H epyaoia Ba npénel, katd kavova, va anoteneital and pia Eioaywyn, éva kepdiaio pe tov titdo YAiké kar MéBobos, éva
ke@dnalo pe tov ttio Anotedéopata kal tn tudhtnon.

H Eicaywyn Ba npénel va Siatundvel tnv undBeon n onoia odhynaoe otn SlevépyeId TS PENETNS KAl TO CUYKEKPIUEVO OKoMd
s ev Adyw penémns. Mpénel va nepidapBdver enions pia olvtopun avaokonnon s BiBAoypagias.

To kepdnaio YAIkS kal MéBobos Ba npénel va nepifapBdvel dnpoypagikd otoixeia tou nAnBuopiakoU Selypatos oto onoio
otnpixBnke n penémn, va kabopilel tnv nepiodo katd t Sidipkela s onoias dievepynBNke, Ta Kpithpia nou eAneBnoav undéyn,
us evOeitels yia tv gyxelpnukh diadikacia kar 1o xp6vo s napakofoudnons.

To ke@danaio pe ttio Anoteféopata Ba npénel va napéxel pia Aentopeph ékBeon twv Gedopéviwv Nou Npoékuyav and
penémn. Eival autovénto 6u 6da ta dbopéva nou napatibevial otnv epyaoia Npénel va oUPPWVOUV PE ekelva s nepinnyns,
KOs Kal Pe eKEva MOU EPNEPIEXOVTAl OUS EIKOVOYPAPNOEIS, TS AECAVIES N TOUS NIVAKES.

H Zughtnon Ba npénel va nepifapBavel pia avackdnnon s oxetkns PE To avukeievo BIBAIoypagias, Pe Tautoxpovn EUpacn
o€ nponyoupeva 6edopéva Mou cUPPWVOUV 1 gival o avunapdBeon Ye autd s napouaoas epyacias. H oudhtnon Ba npénel
enions va diatunvel ta nAgovekthata, KaBms kal us aduvapies tns penémns.

3. Oreikdves Npénel va gival aornpdUaupEs INOUCTRATIOV EKTUNMOEIS PWTOYPAPIDV KAl MPWIOTUNWY oxediwv N oxediaypapuaTtwy.
Ztnv niow éyn k&Be eikdvas npénel va enikoAndtal autokdAANTN €UKETA, OTNV OMOoia va ava@EPETal 0 apiBuds s eIkovas
Kal o ttlos s epyaaias (OxI T0 GVOUa Twv CUYYPAPEwWY h T0 Gvopd tou 1I6pUpatos). Monovou to nepiodikd anoBappuvel
v unofofn eikdvwv nou éxouv dnuooleubei o anAa nepIodIKA, Og NePINTWON Nou TToIou €ibous €lkdves BewpnBolv
anapaintes, o ouyypagéas oeeifel va oupnepiAdRel pia eniotofn NPogPXOUEVN and ToV ApXIKO KATOXO TOU MVEUUATIKOU
Sikaimpatos, n onoia napéxer ¢dgia yia v avatinwon s gikovoypdenaons. Enions, otnv enictonh auth npénel va napé-
xetal oNokANPWpEVN evnuépwaon yia v nponyoUpevn dnpoaieuon, nepiAapBavovias tn ouykekpipévn oenida otnv onoia
gupavietal n eikovoypaenon.

4. O1 Aeddvres yia 6nes s €ikoves Ba npénel va unoBaniovial oe EExwpIoto Keipevo kal va eivar daktunoypa@npéves oe dinnd
didotnpua. Na ene€nyeite enakpIBws U aneikovilel KABe eikovoypd@nan Kal OxI va avapépete and, dnws yia napddeiyua " uia
HETEYXEIPNTKN akuvoypagia”. Or pikpogwrtoypagies va unofdnnovial peyeBupéves.

5. H BiBAioypagia va unofdinetal cupgwva pe 1o ouotnpa Vancouver. O BiBAioypagikds dnAadn nivakas kai ol BiAIoypapIkEs
NaPAMOPNES TOU KEIYEVOU MPENEN va cupninTtouv anoAUtws, 101 (MOTE HOOI CUYYPAPEIS Kal EpYACIES avapEPOVTal OTO KEiEVO



va avaypdgovtal Kal otov Nivaka pe th oglpd avagopds Tous kail 6xi adeapnukd.

TUs avagopés os apBpa anod neplodika npénel va avaypd@ovial 1 ovopata v ouyypagéwy, o Ttos s epyacias, To ne-

p100IkG 6rou éxel dnpoacieubei n epyaoia, To €tos dnpoaieuons, o TOUOos Tou NePIodIKoU, To TEUXos Kal ol oenides (n Npn

Kal n tefeutaia).

Mapdderypa: Adams JC. Reccurent dislocation of the shoulder. J Bone Joint Surg. (Br) 1948;30B(4):261-4.

Otav npdkeral yia BipAio, n ogipd nou npénel va akodouBeital eival n €€Ns: NPTa 10 GVOpa TOU CUYYPAPET, PETE O TTtAos

tou PiBAiou, n ékdoan, o tnos ékdoans, 0 ekbOTKOS 0ikos Kal N xpovodoyia ékdoans.

Mapdderypa: Ford MJ, Munro JE. Introduction to clinical examination. 7th ed. Edinburgh: Churchill Livingstone. 2000.

‘Otav npokertar yia kepdanaio BipAiou, avapépetal ws e€ns: Catagni M. Classification and treatment of nonunion. In: Bianchi-

Maiocchi A, Aronson J, editors. Operative principles of llizarov: Fracture treatment, nonunion, osteomyelitis, deformity

correction. Baltimore: Williams and Wilkins; 1992. p. 190-198.

‘Otav napabBétete anoondopata and éva BIPAio va avapépeate ous ouykekpluéves oenides nou xpnolponolouvial, ektés Kal

€0V éxel xpnoiponoinBei ondkAnpo to BifAio.

Katd t ouyypagn tou kelyévou npénel enions va AapBdavovtal undyn ol napakdtw odnyies:

a. Na ypdpete ofoypdpws tous pikpdtepous and 1o 100 apiBuous, ektds and ta Nocootd eni ToIs €KAo, TS POIPES Kal Ta
bekadika ynoia. O apiBuntis kal napovopaotis Ba npénel va oupnepiiapBdavovtal oe dAa ta nocootd eni tois ekatd. Na
OTPOYYUAEUETE T NOCOCTA OTavV 0 NAPOVOHACTAS gival pIKkpdTeEPos and to 100. Aev npénel va xpnaolgonololvial Nocootd
Otav N upn tous eival hikpotepn and to Kool

B. Ofes ol petpnoels Ba npénel va ekppddovial os Povades twv dieBviv npotunwv.

y. Katd kavéva e Ba npénel va xpnaigonoloUvial GUVTOPOYPAPIes 1 aKpwvUHIa.

6. Na NéCeis nou tonoBetouvtal evids EI0aywYIKWY, Ta onoia unodeikviouv 6t éxouv dANo vonua and autd NoU aveupiokeTal
og kdnolo Negikd, Ba npénel va avapépetal n akpIBnS Tous éwoia.

€. H A€€En "onpavukods" Ba npénel va xpnaolponoleital udvo yia va neplypdyel hia otatotkh onpavikdtnta. Anarteital pia upn
p OTavV XPNOIPOMOIEITal N GUYKEKPIPEVN AEEN.

Ytatoukh

1. Or1 otauoukés péBodol mou xpnaigonoinBnkav Ba npénel va neplypdgovial oto kepdaaio YAiko-MéBodos.

2. H &iatnwon 6u " e Ppédnke kapia onpavukn diagopd Yetall twv duo opddwv" dev Pnopei va avapépetal, Ktds Kal v
éxel NpaypatonoinBel pia otauoukn avanuon kai n uph ou dAga n tou Bhta éxel kataypagei. Anaiteital évas ikavds apiBuos
aoBevv (toundxiotov 60, kal ouxva NepIoodtepol, os kKdBe opdda h uno-opdda), yia va yivel pia tola diatnwon. Edv Gev
éxel NpaypatonoinBei pia €rolou €idous otauoukn avdduon, o cuyypagéas Ba npénel va xpnoipgonolei tn Siatinwon: " Me
10 6iaBéaipa otoixeia Sev givar buvatdv va kabopliatei kapia onpavuki diapopd”.

3. H xphon s AéEns "ouoxéton" anaitel avapopd oto cUVIEAEOTN CUOXETONS I Tou Pearson product-moment.

YuykatdBeon

‘Ofa ta keipeva nou aoxonouvial Ye i penétn avBpwnivwyv dedopévwy Ba npénel va oupnepinapBavouy pia dSnawon, énou
Ba avagpépetal Ou ol aobeveis éxouv Soel Th ouykatdBeon Tous Kal n YeNEn éxel eykpiBei and kdnola appddia nitponn.

Tuyypa@ikn 1616tnta

Mpénel va yivel anéAuta katavontd 0t KABE ouyypapEas EXEl CUUETAOXEI OTO OXedIAoUd TS YEAETNS, EXEl CUVEIOPEPEI OTN
ounioyn twv dedopévay, éxel NGREI Pépos otn ouyypaPn Tou xelpdypapou kai AauPdvel nAnpn euBUvn yia TO NEPIEXOUEVO
s epyaoias. ZuvhBws & Ba npénel va avapépovial NePIoodTEPOI and €€ ouyyPaPEis. ATopad NMOU €XOUV CUVEIOPEQE! OVO
o€ €éva TNPA NS €pyacias N €Xxouv NPOCPEPEI MPOS AVACKOMNON UEPIKES POVO NEPINTWOEIS Ba Npénel va avagépovtal o€ pia
UNOONEIWON TOU KEIPEVOU.

To neplodikd Sev eNIPEnel T XpNon TETOIWV UNOONPEIMOEWY Yia Tnv anddoon UXapIoUmV OE GTOA NMOU CUVEICEPEPQY OE
ypaupatelakd Kal wexvikd h dAno eninedo ota niaioia ts KavovikAs ToUs Epyacias, yia v onoia apeipinkav.

KatoxUpwon NveUPauKwv SIKAIWPATwV

To uAikd nou dnpoacieleTal oTo NEPIOBIKG KATOXUPWVETAI WS NVEUUATKA 1B10KTNofd. Qs yevikds kavovas ioxUel éu Ba divetal
abe1a og avayvwpIopEVa IaTPIKA enoTnPoVIKE NEPIOBIKA yia TV avatdnwon ornoloudNnote KEIPEVoU A TUAPATOS KeIpévou, edv
npwta xopnyeftal n ¢dgia and 1o nepiodIkod.

Kpion epyacicv

Ta keipeva v gpyaciv napafapBavovial kar eAéyxovtal and t oUVIaKUKA €Ntponn tou nepiodikoU kal anootéAnovial
otous KpItés. Epyaaia nou éxel anoppipBei ouvnBws enioTpépetal Nepinou og HUO PNVES.

AleuBuvon addnnoypagias:

EAAHNIKH ETAIPEIA XEIPOYPTIIKHE OPSOMAIAIKHE KAI TPAYMATOAOQOTIAL

MNa 1o neplodikd: "ACTA ORTHOPAEDICA ET TRAUMATOLOGICA HELLENICA™

A. ®Aguiyk 20, 151 23 Mapoual, Tni.: +30 210 685.4156, Fax: +30 210 685.4187, Website: www.eexot.gr
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Apgotepénieupo npdadio e§apOpnua wpou

ouveneia kakwons xapnins evépyeias:
YUVEKTiUNoN tns KAIVIKNS EIKOVAS KAl TWV AMEIKOVIoUKWY PEBOSwvV

MEPITPA®OH MIAX MEPINTQYXHE KA ANAXKOINMHXH THX AIEONOYZ BIBAIOTPADIAL

KQNZTANTINOZ X. ATTOYPHX
Enikoupikés Enpentas B, Tuhpa OpBonaibikns kar Toaupatonoyias, Mevikd Noookopeio Higias — Noonieutkh Movéda Auaniédas

MEPIAHWH

To anid €€apbpnpa wpou ival éva and ta Mo Kovd
npofnnpata nou kadeital va avupetwniosl o OpBonaidi-
K6s. To Tautdxpovo augotepdnisupo eEdpBpnua WUoU w-
ot600, €ival noAU onavio. Mapouaidloupe Ty nepintwon
evos dvopa 81 ety pe éva tétolo e€GpBpnua, énsita and
kdkwon xaunAdns evépyelas. H kAgioth avdtagn pe akivn-
tonofnon, akoAouBoUpevn ané npoéypappa euoikoBepa-
nefas Ntav apketh yia éva kand anoténeopua.

Né€eis kAg1b1d: ALoteponisupo, npoobio, e€GpBpna wiiou

EIXATQrH

To tautdxpovo auPotepdnAeupo eEAPBpNUa MEOU ou-
vhBws napatnpeital oe aoBeveis ndoxovies and emiAn-
yia 1 og ndoxovies and niektponAn&ia.' L& autés s ne-
pINTWOoEIS, 6Nws avaeépestal otn BiRAioypagia, cuvhBws
eival onioBio. To npdobio appotepdnieupo eEGpOnua w-
pou, ouveneia kakwaons xaunins evépyeias, ival ofyoupa
pia noAU ondavia Katdotaon otny onofa PNopei va nepién-
Bel évas aoBevins kal va Ppebei anpdopeva avuuétwnos é-
vas OpBonaidikos.

MEPIFPA®H MEPIZTATIKOY
‘Evas nAikiwpévos dvdpas 81 etwv npoonibe oto Tuh-
pa Eneryoviwv lMepiotaukay, €neita and nwwon pikpou U-

AiguBuvon Addndoypagias:

Kowvotavtivos X. Ayyoupns

Enipedntis B’ Tunpatos OpBonaibikns kai Tpaupatonoyias
leviké Noookopeio Hisias — Noondeutikri Movdba Auanidbas
Euayyediotpias 128, T.K. 27200, Apanidda - Hieia

Email: costasaggr@hotmail.com

Wous, NePINoU evOs PETPOU, YIa TNV OMoid avayKAoTNKE va
KpatnBei pe ta dUo xépla anod évav otiio, NPOKEIUEvVoU
va avakthoel v Icopponia tou. Autd NpokAAEsE Tautd-
XPOVO aupOTEPONAEUPO NPdobio e€dpBpnua wuou. Agv
unnpxe 10TopIkd anwAeias ouveibnons, evd and To atopl-
KO ToU avapvnouko, NPoUnnpxe aptnPIakn unéptaon Kal
oakxapwons diapntns twinou Il

Kata tnv kAivikn €€étaon, o aoBevns €ixe oapn €ikéva
€€apBPNUATOS Twv OUO WPWV PE EPPAVES TO «ONUEIO NS
Enwpibas», évtovo dnyos kar aduvapia Kivnons twv avw
akpwv. H veuponoyikn e€étaon Gev anokdnuye kanolo én-
Aeippa, €161kd otny katavopn tou paoxaniaiou VEUPOU, eV
N ayyeiwon twv dvw dkpwv NTav uolonoyIkN.

O nepaitépw €neyxos Pe anin akuvoypagia Bmpakos a-
VEODEIEE 1O TauTtdXpOovo Npdobio eEapBpnpa Kal twv dUo w-
Hwv, xwpis v egeavn napoucia katdyuatos ous wpoynn-
Ves N ous KePanés twv dUo Bpaxidviwy ootwv (Eikéva 1).

EniAéxBnke anAn avadynoia pe napaketapéAn kai n a-
vétagn wv dUo eEapOpnudtwy éyive pe texvikn Kocher, pe
dplotn ouvepyacia Tou aoBevous, Xxwpis va XpEIaotel ena-
vannyn tns diadikaocias. H veupayyeiakn katdotaon Atav n
id10 pE aUTh MPO TWV XEIPIOUWY, VM Kal ol dUo apBwoels
epeaviCav napbépola euaiobnoia Katd us NabnukEs Kiva-
O€lS, XWPIs va PUnopei va anocanviotel kanola diapopd.
AkonouBws, éyive akivntornoinon twv 6Uo Muwv Pe anin
auUXevoKapnikn avaptnon.

O aoBevns €€nNBe, apou dev dianiotwBnKe kAmnolou &i-
dous unofeindéuevn aotdBeia kAIvika h aAnn nabonoyia
and tov enavannnuké akuvodoyikd éneyxo. Katd tov e-
Bbopabiaio enavéneyxo napatinpnBnke otadlakn Ueeon
ToU dnyous, KaBws kal nio yphyopn anokatdotaon Kivn-
ukd tou 6g€lou wpou. O apiotepds WUos napouciale €-
nwduvo eUpos Kivnons, Kupiws oto togo ndvw ano 1o eni-
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Eikéva 1. AnAn akuvoypagia Bwpakos oriou avadeikvUeral To tTautéxpovo npoobio e€dpBpnua kai twv U0 buwv

ned6 tou. H apxikn undBeon, Aondyv, éu n katdotaon €-
vOs €K Twv OUo apBpwoswv Ba ntav xeipdtepn, €ite AOYw
npolUndpxoucas nabonoyias, €ite Adyw BapUtepns KAKwW-
ons, yaniov eniBeBaiwvotav.

Auto anébeite n Mayvnukn Topoypagia otny onoia une-
BANBel 0 aoBevhs. Ltov apiotepd wpo dianiotwBnke BAd-
Bn tou npdobiou kdtw enixeifiou xévdpou twnou Bankart
— ALPSA kai BAd&Rn wnou Hill Sachs oto onioBio, dvw €Ew
NPa s kepanns tou Bpaxioviou cuvodeuduevn ano o-
ouké oidnpa, yeyovos Nou CUOXETIOTNKE PE TO UNXAVIOUO
K&kwons Kal npokAnons tou npéobiou eCapbnuartos. Ex-
@uAIon kal ph&n Napouacidoe o Tévovias Tou unepakavli-
ou puos otnv tenikn tou poipa (Eikoves 2,3). Avtibeta, o
Oe€16s (OPOoSs Napouciace povo onpeia nNias ekpuAions Kal
tevovtondabeias tou unepakavBiou puds, xwpis andn 16i-
aitepn naBonoyia.

O aoBevins akoNouBnoe eviatko NPoOypPaupa GuUOIKoBE-
paneias, Kupiws KivnoloBepaneias kar evduvapwons tou
NETANOU TWV OTPOPEWY UV, VIA TO MPWTO €EAUNVO E-
1@ NV KAKwoN. e Xpovikd didotnpa evéds €Tous, UNNPXE

anokatdotaon s Kivnons og onpavtkéd Babud, xwpis u-
noneinopevn aotdBela kal otous SUo uous, adnd pe v
Unapén euaiobnoias Tou aplotepoU MEPOU 0€ HpaotNPIO-
Ntes Navw ano 1o eninedo s KePanns.

YYZHTHXH

To apeotepoénAsupo €apBpnpa o NEPIYPAPNKE yia
npwn popd to 1902 oe aoBeveis pe €viovo puikd onacpo,
énerta and ungpPonikn Anyn kapeopds. Méxpi to 1969 ei-
xav avagepBei Afya pévo nepiotatkd S1eBvws, v n KU-
pla avagopd ntav yia 1o oniofBio apgotepdnisupo edp-
Bpnpa oav ouvéneia onacpdv otous emANnTKoUs, PETd
ané nAektponAngia h eneicodio unoyAukaipias.” O1 aoBe-
VEOTEPOI €€ OTPOPEIS TOU MPOU UNEPVIKOUVIAV and Tous
I0XUPOTEPOUS €0w, PE OUVENEIa To oniobio eEapBpnpa.

To npoobio apgotepdnisupo e€dpBpnpa Bewpnbnke
Kal autd onavio, pe KUpIa artia tov Ipaupatopo Kar Oxi Us
enANnukes kpioelis A tnv niektponAn&ia. Mia avadpopn
otn 61ebvn BiBAIoypagia anokaduntel éu dev eival kal 16-
00 ondvio. Yndpxouv avapopés and 1o 1966 €ws 1o 1999
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Eikéva 2. BAdBn Bankart tou npéobiou kdtw enixeifiou xovépou
ToU apiotepoU WLoU

(Dinopoulos et al.) yia 28 nepiotaukd.’ O Dunlop kal ou-
vepydrtes, 10 2002, avépepav 44 nepiotaukd, 5 and twa o-
nofa SieyvdoBnoav kabuotepnpéva.” Meta€u 1998 kai
2013 undpxouv SIGPOPES AvapOPES NEPICTATIKDY NPOOBI-
ou apeotepdnicupou eEapBpnuatos pe ouvodd katayua
peiovos Bpaxioviou oykmuatos A 6x1.>*>°

H avupetdnion kar n anokatdotacn dev diapépel Aiyo
€ws noAdu og 6nes us nepintoels. O Bacikds akuvonoyi-
KOS KAl VEUPAYYEIAKOS EAEYX0S MPIV KAl YETE TNV Npoona-
Beia avdrtaéns pe avanynaoia 1 kal gédn, eival autd nou ou-
viotdtal. H anAn akivntonoinon kai éva npdypappa guol-
koBepaneias pe otoxo v evOUVAPWoN tou Netdnou twv
otpoPéwy, ws duvapikoU otaBeponointh Tou UoU, Kpi-
vovtal anapaitnta.”* E€oou onpavtkA eival kar n nAikia-
Kh opdda nou avagepoduacte. O1 véol aobeveis pe ouvo-
66 BAAPN Bankart éxouv peydn niBavétnta unotponns
tou €€apBpnpatos €ws 90% pE ouVINPNTKA AVUPETDNI-
on, evd ol Mo nAiKiwPévol aobeveis éxouv peyanUtepo
nocootd phéENs tou otpo@ikoU netdiou. Aldpopes pébo-
bol, apBpoaokonikd h avolktd, éxouv avantuxBei yia v a-
nokatdotaon €ite s aotdBeias, €ite s pHENS Tou OTpo-
¢@ikou netdiou. H Mayvnukn Topoypagia givar onpavukn
otnv avadeiEn BAadv katd Tov Npoypaupatoud Xelpoup-
yikns enéuPaons.”®

LYMMEPAIMATA

YKonés tns napouaoas penéns gival va avadei€el pia ona-
vid nepintwon, énou n apxikh Npocéyyion pe upnioé oei-
KTtn unowias, aneikévions kal AnYns owaotoU IoTopIkoU €i-
val onpavukn, wote va unv diandbel éva napdpoio €ap-
Bpnua, €1d1kd €dv npdkeital yia acBevi pe anwaelia ouvei-
bnons. Ta augotepdnneupa eEapbpnuata wpou ivar ta
nio ondvia 6Awv twv e€apBpnudtwy s NePIOXNSs. L au-
€S US NEPINTWOEIS YNOPE( va €iJAoTE AVUPETWNOI JYE Ka-

Eikéva 3. BAdBn ALPSA tou npdoBiou kdtw erxeifliou xovopou
TOU apiotepoU WHOoU

téypata ins Bpaxioviou kepanns, tou peilovos Bpaxioviou
OYKWPATOS, TNs wuoyAnvNs, veupayyeiakés n anles ouvo-
6¢s BndaPes nou odnyolv o€ aotdbeia kal enwduvn phEn
TOU OTPO®IKOU NeT@NouU Tou wuou. Enions, npénel va éxou-
pe unéyn pas ou kavéva e€dpBpnpa dev eivar idlo ue Ka-
nolo aAnfo, ws NPOs TNV NEPAITEPW ANOKATACTAoN, akOUN
Kal av autd oupPaivel tautdxpova otov idlo acBevh og o-
pénoyes apBpoels.
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Auoniacia Meyer
Anotefei aAinBiva aitia xwAdtntas ota naidid;

NIKOAAOZ I. MAPKEAL', MANATIQTHE TAMEAHE?, AEQNIAAZ AHMOMOYAOZ’,

AHMHTPIOZ MMOYTIOYKAHE', XPHETOE MHPTZIOE'
'B’ OpBonaibikn KAvikn Noookopeio Maidwv ABnvav “M. & A. Kupiakou”, *A’ OpBonaibikh Kavikh Noookopeio Maibwv
ABnvav “M. & A. KupiakoU”, *1" Maveniotpiakh OpBonaidika KAwvikA, Nocokopeio “ATTIKON”, ABava

MEPINHWH

H duonnaocia Meyer npooopoldlel pe tn véoo Legg-
Calvé-Perthes, kaBws npokanei névo kar napodikn xwAaod-
NTa, EVA OUS akuvoypapies deixvel anAolhoels oth pnpiaia
kepanh nou napanépnouv o€ ooteoxovopituda. Mepiypd-
eovtal 3 nepINtoels Naidimv (5 10xia) pe xapaknpIoukd
kAvikd kal akuvodoyiké euphpata unonAactkns Avw pn-
plaias enipuons kal kaBuotépnons oty epeAavion Tou nu-
phva ootemoews. Ynhp&e npoodeutkn Pentiwon, evd o
xpovikd Sidotnpa cuotnyaukns napakofouBnons 5,5 e-
v, NapatnphBnkav NARPNS enavayyeiwon wv gnpiaiwv
kepanv, eualofoyikh nukvotnta kal uen. TeAikd, n eni-
puon diatpnoe T oeaipIkOTNTA NS Pe eAaPpd anmaeia
ToU Uyous ns. Yupnepaopaukd, n ducniacia Meyer €i-
val pia ondvia katdotaon pe kandonBn kAIVIKA nopeia nou
unopsel va pipeital anies coPapodtepes NaBNGEIS Tou 10Xi-
ou, 6nws t vooo Legg-Calvé-Perthes, tov unoBupeosidi-
oo karl v enipuolakh duconiaoia, Kupiws o€ aupoTePSd-
nAgupn npoofonn. H enaypUnvnon tou 1atpoU pnopsi va
npondpBel avipenes voonneies kal dxpnotes Bepaneies, ka-
tanpalivovtas TauTdXpOova Tous OBOUS TWV YOVEWV OXET-
KG PE TNV Npoyvwon.

Né€eis kAelbid: Auoniaoia Meyer, vooos Legg-Calvé-Perthes,
naibid, xwAotnta

EIZATQrH

Y1a 1964, o Johannes Meyer nepiéypaye NEQINTWOEIS e
aocuvhBeis avwpanies ooteonoinons, o€ pia opdda naidiy
nou eixav xapakwnpiotei 6u enaoxav and m vooo Legg-
Calvé-Perthes.' Ta 1oxia autd napoucialav kaBuotepnpé-

AiguBuvon afinAoypagias:

NikéAaos I. Mapkéas

Aiydiew, Likeniavou 42, 12243 Abrva
Email: markeasn@otenet.gr

vn Kar avipann ooteonoinon s pnpiaias kepanns, nAny
OHWS XWPIs NAPAPOPPWOEIS Kal ouvodd cupntuata. Na
ylati n apxikh ovopacia tns avantu€lakns autns vOoou N-
tav: “dysplasia epiphysealis capitis femoris”.> Qotéoo, av
kar undpxel afloonpeiwtn BiRAioypagia apiepwpévn ot
SuonAaoia tou Meyer”®, mBavoAoyeital du avinpoowney-
&l yia napandayn s vooou Legg-Calvé-Perthes og pia ve-
apotepn nAikiakh opdda aoBevav. AANwote, o Meyer oto
apxiké tou apBpo 1o Slatinwve euBapows: «Agv UNAPXEI
apeiBonia 6T Npokertal yia SIAPOPETIKES vOOOUS» . Eneonh-
pave, enions, 6t noAnd naibid eixav duondaacia oto éva I-
oxio, evdd eppdvioav apydtepa t cuvnBn popeh s vo-
oou Legg-Calvé-Perthes oto anfo 1oxio.' loxupiotnke 6u
ol Slapopeukés kAivikés ekdnAwoels opeinoviav o€ alfol-
Woels nou oxetdoviav Pe tn S1aPOPETKA AIUATWOoN NS Un-
piaias kepanns, avanoya pe v nAikia. Ze auth in pené-
™, Nepypdgovtal 3 nepIntwaoels naidiwv (5 1oxia) e du-
onnacia Meyer. Mpaypatonolgital enions pia ouvioun a-
va@opd s oxeukns BiRRioypagias kar Npoteivovtal KAteu-
Buvtnpies odnyies yia TNV EKUPNON AuTths ths Katdotaons.

YAIKO KAl ME©GOAOX

Znv kAviKA pas, avupetwniotnkay 3 ayopia nAikias 4 €-
TV, 2 VAV €ws 5 €10V, 6 pnvav, pe enmouvo 10xio nou
apxikdé anoddOnke oe vooo Legg-Calvé-Perthes. Onol ol a-
oBeveis eppavioav ofeia évaptn xwNdtntas n vhooeio Pa-
biopa, diapkeias 2-7 nuepwv (Mivakas 1). O aobevns 3 i-
X€ 10T0pIKG adenpns pe vooo Perthes oe nAikia 8 gy, n
Onoia avVUPETWNIOTNKE PE UNOTPOXAVINPIA OOTEOTOIA TPEIS
pnves npiv. Katd ta anfa, ta 1otopikd htav edelBepa. H
kAIvikh e€étaon anokdAuwe peiwpévo eUpos Kivnons, Ku-
piws neplopiopd s €0w otpoPhs oto He€ld 10Xio Tou a-
o0Bevous 1, " tou aplotepoU 1oxiou otous acBeveis 2 kal
3, ol onoiol napouaciacav apeotepoénieupn npoofonn.

O1 akuvoypagies tou 1oxiou (Eikéves 1, 2 kar 4) anokd-
Auyav noikines enipualakés aNAoIMOEIS CUPBATES PE T vo-
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Mivakas 1
KAvika euphpata otn duondacia Meyer
AdBevins ®UNo/HAkia | KAvikh gikéva KAvikd onpeia EpYGO}anIOKG Apxmn Apxmr)
guphpata Sidyvwon Oepaneia
1. A/5xp, 4u XmﬁQtnto ©) nepIopIopds €0w otpoPns () Ioxiou KP vooos L-C-P oubepia
okénous
2. A/5xp, 6y vhooelo Badiopa | neplopiopds €0w oTpoPns (ap) Ioxiou K® vooos L-C-P oubepia
3. A/dxp, 24 vhooelo Badiopa | neplopiopds €ow otpoPns (ap) Ioxiou Kp vooos L-C-P oubepia
MNivakas 2
ANEIKOVIOUKA euphpata twv Ioxiwv otn duondacia Meyer
AacBevhs I'IpooﬁeBﬁr]psvn Akuvoypaepies Ynepnxoypd@nua MRI
nAsupd
1. Javadlel Mikpn, avdpann enipuon pe diauyaotukn BAGRN EvboapBpikn ouifoyn Aev éyive
, Eninédwon (6) unp. kepanns, avipann enipuon , , MoAudpiBuol
2. Alow ue diauyaoukn BAGPN apiotepd EvboapBpikn cufidoyh NMUPAVES 0OTEWONS
3. Appw Mikpn, avdpann enipuon pe diauyaoukés BAARes Aev éyive Aev éyive

oo Legg-Calvé-Perthes (Mivakas 2), énws €ival ol PIKPES a-
vpanes emeuoels pe unapén akuvodiauyaotkns BAGRNs
ot 6e€16 pnplaia kepadh otov acBevh 1 h pdvo otnv api-
OTEPN pnpiaia Kepanh o€ au@otepONNeUPEs evionioels (a-
oBeveis 2 kai 3). O1 pyactnpIakés algatonoyIkes eEeTAoels
ntav 6Aes PUOIOAOYIKES, eV TO UNEPNXOYPAPNHA avéQEl-
€ evboapBpikn ocuAfoyh oto enwouvo 1oxio. H payvnukn
Topoypa®ia npayuatonoiBnke otov acBevin 2 Kal anokd-
Auye noAuAPIBIOUS NUPAVES OOTEMOEWS OUS UNpPIaies Ke-
@anés. H gpuaolonoyikh angikévion tou ootkoU pueou a-
nékneioe 1o oibnua kar v Ioxaipia kal eniefaiwoe tn &i-
ayvwon s duonnaacias Meyer (Eikéva 3).

ATMOTEAEZMATA

Ye 6nous tous aoBeveis, N xwAGTNTA UNOXWMPNOE XwWPIs
ouclaotkn Bepaneia péoa o€ 1-3 edopddes. Mapdna au-
14, otn BIAPKEID AuTAs TNS XPOoVIKAS nepIddou, énol ol a-
oBeveis nepIdpIoav TS PUOIKES Tous dpaatnpidtntes. O a-
obevns 2 éNafe pn-oteposldn avu@ieypovmdn edpuaka
ané 1o otdua (ibuprofen) yia us Npwtes tpels NPEPES, na-
papévovtas oto kpeRat oe ouvexn deppatkn €éAEn. O Aol-
nés ooukos éleyxos Oev anokanuywe empuaolakn duonna-
oia onoudnnote andou otov undénoino okeletd. Ta ano-
teNéopata enéyxou tns Asitoupyias tou Bupeosidbous adé-

-

va, otous aoBeveis 2 kal 3, htav guoiodoyikd. H pétpnon
ooukns nAikias, pe tov atiavia twv Greulich-Pyle, €6ei€e
ootknh kaBuotépnon o 6AoUS Tous aoBeveis.

‘Onol o1 aoBeveis napakofouBNBNKav cuctNUATKA yia
pia nepiodo 10-25 pnvav. Ta CUPNTMOPATA UNOXWPENOAV
otabiakd kal oudénote unotponiacav. O aKUVoypaQies &-
navadapPdvoviav og taktd dlaothpata kal avédeitav npo-
obeutkn BeAtiwon (Eikodves 1, 2 kai 4). MapatnphBnke au-
OPATN anokatdotacn, nou Bewpeital tunikn tns duonia-
ofas Meyer, dniadn tefikN NukveTNTa Kal UGN Twv Pnpi-
diwv kepanwv eualofoyikés, nAnv dpws Pe eNappd eni-
nédwon tou neplypdupatds tous. O acBevhs 3 ekupnon-
ke otnv nAikia twv 17 €tdv (oxeddv 13 xpovia Petd v é-
vapén twv evoxAnudtwy). Hiav eAeUBepos oupntwpdtwy,
€V OI AKTUVOYPAYIES TWV 10XiwV Tou avédeiEav nAnpn ano-
Katdotaon o€ au@otePEs Us pnplaies kepanés (Eikova 5).

YYZHTHXH

H duonnaocia Meyer qaivetar nws anotefel pia Eexwpl-
ot KkAIVIKA oviédtnta -pia avanwiakh ndbnon tou Ioxiou
XwpIis ocupntpata- n onoia anokaBiotatal NARPWS Kal
bev kataneiner Suopop@ies, € pun pévo enagpd andneia
Tou Uous tns Gvw pnplaias enipuons. H avayvopioh s
unopei va npondafer avipenes Bepaneies. H didyvwon tns

Eikéva 1. Akuvoypagies naibiou pe duonfaoia Meyer oto 6€€id 1oxio and tnv niikia twv 5 €1V, 4 unvav péxpl v nAikia wwv 6 1wy, 9
pnvayv (follow-up 17 pnves). Agloonuegiwtn eivar n pikpn kar pe avapann napuen enipuon pe v akuvodiauyaotkn BAdBn, kabws kai n
EAIKA TS Lop@N LIE TN QUOIOAOYIKNA MUKVOTNTA Kal tnv eAappd anonAdtuvon
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Eikdva 2. Akuvoypaies naibiou pe duornaoia Meyer au@otépwv twv 1oxiwv and v nAikia twv 5 v, 6 unvav uéxpl v nAikia twv
7 ewv, 7 pnvav (follow-up 25 prives). Afloonueiwtn givar n autéuatn anokatdotaon tns SuonAacukns enipuons tns Unpiaias Kepanrns,

Kupiws apiotepa

buonnaocias Meyer otous acBeveis pas enPefaidOnke pe
v nAnpn e€apdvion s xwAdtntas Petd ané avanauon
Kal neplopioud twv dpactnpliothtwy o€ dAous N/Kal Pe To
ouolonoyiké ohua otn MRI otov acBevh 2. Epooov 6Aol
ol aoBeveis tns penémns pas dev avépepav dNno enwduvo
€NEI06610 01O ATOpIKG TOUS avapvnaotkd, unobétoupe ou
n aipvidia évapgn s xwAotntas opeINdtav o€ pia Napo-
Oikn upeviuda, doxetn ye tn duoniaocia Meyer. Avubétws,
ot vooo Perthes n guoikn e€€MiEn ouvodeUetal Pe Kata-
KEPHATUOUS Nou au€avel oUVEXWS Kal UNOpPEi va odnyAoel
o€ pévIuNn napapdppwon s punpiaias kepanns, pocov
peivel xwpis Bepaneia.’

Y diagopikn didyvwon, ektds and t vooo Perthes,
oupnepiAauPdavetal n ooteopueniuda Tou Pnplaiou auxé-
va "/kal n onnukh apBpitda tou Ioxiou, 1iaitepa étav ou-
vundpxouv auénpévn TKE, augnpévn CRP kal AukoKuTtd-
pPWOoN. L& NEPINTWOEIS AuPOTEPONAgUPNs npoofonns, o-
oeifoupe va anokAdgicoupe v noAdandn duondaoia,
duoxovdponAaoia, T veavikh peupatosldn apBpiuda kal

tov unoBupeoelbioud.** '

Qotéoo, dev eival EekdBapo 1o NdtE N vooos Perthes ei-
val yia auBunapkn ovidtnta. Yndpxouv dSnpocieUaoels nai-
BIwV pe PIKkpoU Babuol anAoImoEls, OUOIES e AUTES NS
vooou Perthes, nou unopei va cuoxetidovtiav pe enneip-
patkn aipdtwon s pnplaias kepanns. Yxedov énes au-
€S ol ynplafes enipUOoEels anmAgoav 10 apxikd tous Uyos,
nAnv épws eixav dpiotn tedikh e§€MIEN, duola Ye auth ns
Suondaoias Meyer."

H BiBnioypapia nou oxetiCetar pe tn duoniacia Meyer
eivar a§iofoyn. H avtiinyn éu eivar pia Eexwpioth ovidtn-
ta nou tn Siakpivel and tn vooo Perthes, diatundOnke yia
npMIN Popd and tov Pedersen' og pia peAém tou 1960,
onou nepiéypaye 42 aobevels oe éva clvono 672 Nepintw-
oswv (6,2%) ooteoxovdpiudas Perthes, pe dtunes akuvo-
ypaopies, énou anoucialav n Katdppeuon N O KATAKEPUA-
Uopos TV pnpiaiwy enipuoswy. O Meyer', ota 1964, 6n-
poofeuoe ta euphpata ané 30 NePINTWOEIS o€ éva oUvono
300, pe evoeiels vooou Perthes, 6nou unnpxe kabuotepn-

Eikéva 3. MRI gikéves tou aoBsvous 2, ériou avadeikvuetal n xapunAoU onuatos unonaiaocia tns apiotepds unpiaias Kepanns L tous non-
AandouUs nupnves ootéwaons, kabws kai n emnédwon twv kepanwv aueotepénisupa. O ooukds LUENOs aneikovilgtal puaIoAoyIKes, a-
nokAeiovtas to oibnua kai tnv ioxaiyia, nou Ba ritav onueia ouuBatd pe t véoo Perthes
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Eikdéva 4. Akuvoypagies naibiou e duondacia Meyer au@otépwv twv Ioxiwv and mv nAikia twv 4 v, 2 pnvav péxpl v nAikia twv
5 ewawv (follow-up 10 pnves pdévo). Aioonueiwtn eivar n angikovion twv UIKpWV kal avawuadwy meuoswy Ue ts aktuvodiauyaotikés BAd-

Bes augoteponieupa

pévn avantuén tou NUPnva OOTEMOEWS TNS PNPIaias KEPa-
Ans. Autés ol 30 nepintioels (10%) avédeiCav ooteonoin-
on petd tnv nAIkia Twv 2 €10V Kal 0 nuphvas ePeavie pia
d1axutn, acagn, Kokkimdn dopn pe adidpatn nukvwon,
avtiBeta pe 6,u ouvéPaive otn vdoo Perthes, onou n npw-
™ akuvoAoyikn ekGNAwOonN €ival n padikh opoidpopen nu-
Kvwon Tou 0oTTtou 10ToU otnv €Niguon, N onoia, Katd ta
anAa, eival puolodoyikn og oxhua kal peyebos. H pnpiaia
kepann Kal o auxévas anokaBiotavio og 3 nepinou xpo-
via. O Meyer avépepe pia auoteponieupn npooBonn oe
nooootd 42%, evid 6 NEPINIWOEIS YETETPANNKAY and ou-
onfaoia og ooteoxovdpitda og eUAoyo xpoviké didotnpa.

O1 Khermosh kai Wientroub® avépepav 18 nepintoels
bduonnacias Meyer pe 50% ap@otepdnieupn evidnion, Pe
ta ayopla va npooPdannovial 5 popés ouxvotepa and 6o
10 Kopitola. Mepiéypayayv napopola KAvikn Kal akuvonoyi-
Kh eikéva, afnd pe efappd eninédwaon tns pnplaias enigu-
ons, tnv onoia anédwoav o souakn unoniaocia. Or Rowe
kat ouv.® avépepav pia péon nAikia eppdvions s duonia-

oias ta 2,5 €, pia ouxvotnta 4,4% oe éva olvono aoBe-
V@V Pe véoo Perthes kal apgotepdnieupn npooPonn oto
59% twwv nepimtwoewv. H nAikia twv SIkdv pas aoBevov
Kupaivotav and 4 €, 2 paves €ws 5 €, 6 pnves, evo ta
2/3 TV NeEPINTWOEWVY €ixav ap@otepdnieupn eviénion.

O1 Muzaffar kai ouv.” avépepav pia ouxvotnta 5% o€
éva ouvono 178 aoBevv pe vooo Perthes, n augotepd-
nAgupn evtonion ntav oto 44% kai 10 89% twv aoBevov
Atav ayopld. T genén pas, dnol ol acBeveis ntav ayopla.
O1 Harel kal ouv.” unoothpi€av 6T ta KUpiapxa GUPNTHD-
pata givar n xwAdtNTa Kai N Peiwon s E0WTEPIKNS OTPO-
®Ns Tou NAoxovtos Ioxiou, dnws akpIBms enavanapBavel
n OIKN pas epyaoia.

H aiuondoyia ths duoniaocias Meyer éxel onalokepa-
Aidoer noAnoUs epeuvntés yia noAAd xpdvia kai, napono
AU UNAPXOUV NPOPAXOI TNS 10XAIWIKNS Bewpias tnv onoia
npoteivel o Meyer', A tns ouyyevoUs ayyelakns Bewpias
v onoia npoteivel o Batory®, Sev undpxouv avappiopi-
NTES POPTUPIES yIa kapid and autés. Modatauta, n nAn-

Eikéva 5. Akuvoypagia Aekdvns-ioxiwv tou acBevous 3, otnv nAikia twv 17 stwv. MNapatn-
peital n NANpns avakataokeun au@otépwy twv unpiaiwv Kepanwy
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PNS anokataotaon s eEeAIKUKAS NOPEias og AUTES TS Me-
pintwoels oegixvel 6u n duoniacia Meyer éxel ekdNAWOEIS
nou 1o6TPa napanéunouv otn vooo tou Perthes, 1 v a-
nokneiouv. Eival pavepd éu xpeldletal NEpaItépw €PEUVA,
1blaitepa o avadhtnon evos niBavol oppovikoU napdyo-
vta, nou Ba dikalonoyei tn peyaUtepn ouxvotnta epQa-
vions ota ayoplia.

Me s TP€XOUTES YVWOElS Yas yUupw and tn duondaocia
Meyer, o 6pos buorndaoia pavtdlel niéov ws yeudeniypa-
@os, kaBws n unokeipevn naboyéveia eival pdnnov pia a-
otoxia otnv avéntuén Tou NUPAVA OCTEMOEWS TNS PNpIai-
as kepandns. H auotnph gpunveia s AéCews «duonna-
oia» eivar n eAfeippauxn avantuén s dpBpwons, nou é-
XEl WS anotéAsopa Ty napapdpewaon n v anodiopyd-
vwon tou 1oxiou.” X1n duoniacia Meyer, n kKaBuotépnon
00TéWONs NS KEPAANS Tou pnplaiou otn Gidpkela s a-
vanwéns tou naidioy, katanhyel os deutepoyevh NUpnva
00TEMOEWS, O 0Moios €ival oucIaotkd Gualofoyikds, Xw-
pis onpavukh napapdpewon. MNapdia autd, ta anotené-
opata s peféns pas €6e16av U PNopei va anoyeivel oto
téAos pia ennédwaon s unpiaias kepanns, yeyovés 1o o-
nofo pas wei otn ouctnuaukh Kar akpoxpovn Napaxko-
AoUBnoN twv NEPICOOTEPWY ACBEVMDV AS, MPOKEIUEVOU Va
EKUPNOOUPE TS anMIEPES OuvEéneles tns duonnaacias otn
oxéon ke@anns-kotuAns.

Ev katakAeidl, n andvinon oto apxiké epmtnpa (n du-
onnacia Meyer anotedei afdnBivh aitia xwAdtntas ota nai-
614;) eival OXI. H buoniacia Meyer S1ayvioTNKe ws TUXaio
eUpnpa oe 6Mous tous aoBeveis tns penétns pas, os nepl-
Ntwaoels paniota nou vopidape 6T eNPOKEITO yia adobeveis
pe vooo Perthes. Ta kAIVIKG ocupntopata (xwAdtnta f/kal
vhooeio Badiopa) kar ta KAVIKG onyeia (MEPIOPIoUOS €0w
otpoPns tou Ioxiou) ogeiloviav pannov o€ napodikn u-
peviuda, napd ot duoniacia Meyer. Oubeis aoBevhs a-
VEQEPE MOVO MOU va aviavakAd otnv €0w eniPAVEId TOU
pNpoU péxpl to yévarto.

LYMNEPAIMATA

H 6uonnaocia Meyer €ival yia ondvia Katdotaon pe Ka-
AonBn kAIvIKh nopeia nou pnopei va pipeital anfes cofa-
potEPES NABNOEIS Tou Ioxiou, dNws tn vooo Perthes, tov
unoBupeoeldiopo kal v enipuaolakn duoniaoia, Kupiws
o€ apeotepdnisupn npoofonn. Opeiloupe va v éxou-
HE BIOPKMS OTO VOU O MEPINTWOEIS NAIBIV KATW TwV 6 €-
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TV PE dtunn évap&n KatakepPatiopoU Tou NUphva O0TED-
OEWs NS pnplaias kepanns. Asv anaiteital Bepaneia, nAnv
Opws, n EEAIEN Ts avantuéns tns pnplaias kepanhs npé-
nel va ekupdtal og ouxvda diacthpata. H enaypunvnon tou
10TPOU unopei va npondRer avmeenes voonneies Kal dxpn-
otes Bepaneies, katanpalivovias Tautdxpova Tous Popous
TWV YOVEWV OXEUKA PE TNV NPOyvwon.
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H enidpaon tou Zakxapwdous Aiafntn
oTNV NWPEWOoN TWV KATayHatwv

HAIANA POIAOY', IQRANNHE TPIANTA®YAAOIMOYAOZ?, NIKOAAOE NAMAIQANNOY?

'Eibikeudpevn OpBonaibikés, E' OpBonaidika KAvikh T.N.A. KAT, *Aéktopas OpBonaibikns, latpika Ixodn E.K.M.A.
*AvanAnpwtis KaBnynths OpBonaibikas, latpikn Ixoin E.K.M.A., Epyactipio Epeuvas Mabhogwyv MuookeRetkoy
zuothpatos «8. FAPOOAAIAHL»

MEPIAHWH

YUpgpwva pe tov MNaykdopio Opyaviopd Yyeias, o Xak-
xapwéns AlaBntns (ZA) avunpoownevel éva ouvolo pe-
taponikayv dlatapaxdv diaopetkns aruonoyias Kal xa-
pakwnpiletal and xpoévia unepyAukaipia o€ cuvOuaopod e
diatapaxés tou petafoniopou s yAukodns, twv Aimbiwy
Kal TV NPWIEVOV.

Mpokertar yia pia véoo n onofa xapaktnpiletar ané uyn-
An voonpdtnta kal Bvntotnta, nou ogeifovtal oe nANBM-
pa HIKPO- KAl HAKPO-ayyelakdv eninAokwv. Anotédeopa
auths s dpdaons gival o oakxapwdns diaPnns va ouvdE-
€101 Kal Pe 1atapaxés Katd v Nhdewon Twv KAtayddtwy.

H npwon v kataypdtwy gival pia ¢piota opyavwpe-
vn Blonoyikn diadikaaoia, pe okond tnv anokatdotacn s
AUons Tou ootitn 10TOU, 0dNYMVTAS OTOV OXNUATIOUS KAl
OTNV aVOKATAOKEUN TOU KATaypatkoU nopou. Aedopévns
s av&nons tou aplBpoU twv Kataypdtwy Adyw s eni-
pAKuvons tou npooddkipou enifiwons, addd Kal s yn-
pavons tou NAnBucopou, n 1atpikh Kolvotnta ogeiel va €i-
val EVAPEPN YIa TOUS NapAyovies ekeivous nou napepnodi-
Couv ™ pualofoyikA €EEAIEN TS NWPWONS Twv Kataypd-
WV, €101 WOTE va €ival og B€on va tous eNaXICTONOINOEI.

O okonds s napouons avackoénnons ival va e&etd-
ogl Tous naBoguaoiofoylkoUs Pnxaviopous, PECWw Twv O-
noiwv o XA endpd otov ootukd petafoiopod, va napabé-
O€1 OTOIXEIQ OXETKA E TOV KATAYPATKO KivOuvo twv acbe-
VOV PE XA, Kal TN0s va ekupnoel ta vedtepa dedopéva 6-
oov agopd oty enidpaon ns véoou oty NWPWoN Tou
katdypartos, oo o KUTtapikd, 600 Kal o€ KAvikd eninedo.

AiguBuvon afdndoypagias:

- 1.K. Tpiavtapuiidnounos, MD, MSci, PhD, FEBOT, A\éktopas OpBo-
naibikns EKTIA, EEMIMZE, Noo. KAT, ABnvds 10, Kngioid

TnA. 210-8018123, 6937266639

- HAidva Poidou, MD, MSc., 5" OpBonaibiki KAwikn - I.N.A. KAT
Nikns 2, Kneioid, Tnil. 694 625 29 16, Email: iliroilou@yahoo.com

Né€eis KAeibid: Yakxapwbns AiaBntns, nwpwaon katayud-
TV, 00TIKOS petaBoniouos

EIZATQrH

O ZA anotefei noAuouotNPAtikh vOoo, N ouxvotnta ts
onoias epeavilel otaBephn augnon, kabws oAoéva peyanu-
1€p0 N000oTo tou NANBucopoU nNpoofdniietal and to pe-
taponiké autd véonpa. Ekupdtal éu n vooos tou A npod-
Keital va npooPdanel 439 ekatopulpia aoBeveis péxpl To
2030." O IA oxetifetal pe tv napouocia okeAgtkmy Sia-
Tapaxdv, 6Nws N 0CTeoNEevia Kal N 0oteonopwan, Kabs
Kal pe d1atapaxés otV NMPWon twv KAtayPddtwy, onws n
kaBuotepnpévn NMPWOoN Kai n pn nopwaon N yeuddpBpw-
on. O cakxap@dns diafAtns pnopei va ennpedoel 1o 00Ttd
péoa and didgopous pnxaviopous. H cuoxéuon auth éxel
nepIypael, 1600 o€ KAIVIKES, GO0 Kal O NEIPAPATKES JE-
Aétes, av kal ol naBoyeveukoi pnxaviopol nou euBuvovtal
yid us diatapaxés s nwpwaons sival Suokono va penetn-
Bouv oe avBpmnous Kal ta NepIcadTepa OToIXEia NPoép-
xovtal ané neipapatkd poviéda, nou eivar Kupiws IVoou-
AIvonevIKa TPWKTKA.

LAKXAPQAHX AIABHTHX KAI OXTIKOX
METABOAIZMOX
Oaoteokanoivn kar ootd

H ooteokanoivn anotenei tnv kUpia pn-koAAayovikh
npwteivn s Bepénias ouaias. Mapdyetal and tous oote-
opAdotes kai €ival uneyBuvn yia t otpatoAdynon Kai
diapoponoinon twv KUKAOPOPOUVIWY HOVOKUTIApWY Kal
TV Npédpopwv ooteokAAoT@y, unodeikvuovtas 1o pdno
s otnv anddnienidpacn ooteokAaotwy — ooteoPAactv
kaBds Kal oty 0oTUKA anoppdenon.”

Y€ O1AQpOopESs PENETES MOU €XOUV Yivel o€ aoBeveis P LA,
@aivetal 6u ta enineda s ooteokaoivns otov opd €ival
onpavukd xapnAGTEPa O€ OX€oN e Td eNiNedA ATOPWY XW-
pis SiaBATn. H peAén twv Maggio kai ouv.” é5e€e 161aite-
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pa xaunAd enineda ooteokanoivns, kaBws kar dAAwv G-
Ktwv ootkns napaywyns (PINP) kal anoppdenons (CTX)
o€ naidid pe XA winou |, og oxéon e Uylh GToua, Yeyovos
nou eniBeBalvel 1o anoteAéopata NPOyevESTEPWY PEAE-
Wv."® AlepeuvABnKe yia Npdn Qopd n ootkn evaAfayn
Katd tnv nepiodo tns epnPeias, n onoia NAPOUCIACTNKE I-
Olaitepa PEIWPEVN KATA TS NPMTES TPEIS PATELS, YEYOVOS
nou eival mBavé va ogeinetal otnv eAATIWON TwWV OOTEO-
BAaotukwy Kal twv ooteokAaoukmy digpyacidv, Adyw tns
avendpkelas vooudivns.” EminpdoBeta, n octeokafaivn
opou, kabws kal n okAnpoaotivn, @aivetal va ouvdéoval
apvnuka pe ta enineda s yAukoluniwpévns aipoo®aipi-
vns (HbA1c) otov A twnou I, unodsikvUovtas kat autdv
Tov 1pono ot n xapynAn ooukn evadiayn, kaBws kai n o-
OUKA avendpkeld, pnopei va ogeifovial ota aunuéva e-
nineda cakxdpou. H napathpnon auth enifefaidvetal oe
gia pefétn avdpwv pe XA wnou ll, katd v onoia n pub-
HION TWV TPMV TOU 0aKXAPOU aigatos AvNKe va enQEPEl
au&non kal s ooteokandaoivns opou. Ocov apopd ous pe-
Aétes o€ nelpapatkd yovéna, S1aniotmvetal pia OUOXEU-
on peta&u s ooteokanaoivns kal tou XA twinou I, kaBws
enipues pe éAfgiyn ooteokanoivns eppavi{av PEIWPEVT €-
nineda voounivns kal au§npéva enineda oakxapou aipa-
10s.” B€Bala, autd Ta EUPAKATA PNOPE! Va NV aviKato-
ntpidouv dueca v KAvikn Npdagn, kKaBs ol aoBeveis au-
1of napouaoidlouy kal dnes petaBonikés dlatapaxés, ol o-
nofes, pe tn oeipd tous, €ival niBavo va ennpedlouy ta e-
nineda s ooteokanaivns.

O pdéAos tns unepyAukaiuias.

H unepyAukaipia, ave€apthtou aruonoyias, €ival idiaite-
pa eniBnafns yia 1o ootouv kal ennpeddel dpeoa ts 0dous
onpatodotnons twv oorsoBﬂoorcbv.m Endyer tnv napayw-
YN ToU napdyovia dIEyepoNs AnoIKIMV TwV HAKPOPAywyY
(macrophage colony-stimulating factor, mCSF), tou napd-
YOVIa VEKPWONS TwV OyKwv (tumor necrosis factor, TNF-a)
Kal Tou €vepyornointh tou unodoxéa tou nupnvikoU na-
pdyovta-kB (receptor activator of nuclear factor kappa-B
ligand, RANKL), ol onofol eival —6fol napaydpevol anod tous
ooteoPdotes— evepyonointés tou noAfanAaciacuoy Kal
s 51apoponoincns twv 0oteokAAoTMV. !

Enibpaon tns ivoounivns kai tou ivoounivoeibn auéntikou
rapdyovta ota ootd

H €peuva katd us tefeutaies Oekagties, OXeUKA pe t 6pd-
on s IvoouAivns atov ootkd petaBoniopod, evioxuoe Tov
Kupiapxo péAo s ws pia Ioxuph avaBoAikh oppévn.'” H
dpdon s Ivoounivns eniteneital péow tou Unodoxéa tns
(insulin receptor, IR), o onoios ekppddletal in vivo ota QUOI-
ofoyIkd 0otd Kal ouviedel otny avayéwnon tous.

O vooudivoeldns augnukds napdyovias (Insulin-like
Growth Factor 1) anotedei évav onpavukéd puBuioth s
ooukns Kuttapikns Agitoupyias. O avafonikds tou pdnos
eniteeitar peicvovtas i Sidonaon tou koAnaydvou, au-
€Gvovtas v evandBeon tns 00TUKNAS HECOKUTIAPIAS OUCias
KOl CUPUETEXOVTAS OTNV €MICTPATEUON s 00TEOPAAOTKAS

E.EX.O.T, Tépos 67, Teuxos 2, 2016

oeipds.™ H vooudivn kai o IGF-1 xpnoiponoloUv and Koi-
voU OPKETES KUTtaplkés npwreives. Ennpdobeta, napouai-
alouv dlactaupoupevn andnienidpaon o dUo kUpia o-
oteonpoyovikd povondua, ta onoia puBuidouv T dpdon
tou Runx2 otous ooteoBAdates, 6nws n onuatodotkn 0d6ds
Wnt/B-katevivns Kal T0 Hovondt twv 0CTUKWMV HOPPOYEVET-
K@V npwteivv (Bone Morphogenetic Proteins, BMPs). Ol
dpdaaeis tou IGF-1 kaBopidovtal and touddaxiotov €€l Siago-
peukés ouvdeukés npwrteives (IGFBPs) kal anoé IGFBP npw-
tedoes. > '® MeAén oe aoBeveis pe LA Winou |, £6eI€e peiw-
péva enineda IGF-1, yeyovos nou anoddOnke oe avenapkh
xophynon Ivooudivns'’, evd oe pia 4AANn épeuva Sianiotm-
Bnke peiwpévn ooteofAactkn Aeitoupyia. '

YNV NpoondBeia va anocaenviotei N oxéon Petagy tou
ootKoU petaponiopouU kal twv eninédwv tou IGF, tdoo otov
YA wnou |, 6oo kai otov XA tnou I, or Jehle kal ouv. o-
dnynBnkav oe pia dilactaupoupevn peAEN otnv onoia Je-
phBnkav ta enineda otov 0pd tou IGFT kar twv IGFBPs-1,
-3, -4 kai -5." Y1ous aoBeveis pe LA wnou | evioniotnkav
onpavukd peiwpéva enineda IGF-1, evd uynAid eningda
napawmpnBnkav otous aoBeveis pe LA twnou Il kail ota u-
yin dropa nou anotédeocav tnv oudda enéyxou, dedopé-
va nou Bpiokovtal o€ CUPPWVIa Kal e MPONYOUUEVES HE-
Aétes.'””" LUyKpIVOPEVD LIE TO €UPOS TV PUOIOAOYIKADV TI-
pV nou éxouv dnpooieuBsi, ta enineda tou IGF-1 o€ o-
oBevels pe LA wnou |, Ppiokdvioucav kaww and my 20"
ekatootaia 6on, v ta enineda tou IGFBP-3 Atav katw
and v 50" ekatootiaia Béon otous NAoxovies ano XA -
nou | kar otous avipes aoBeveis pe LA tinou Il. Alanioww-
Bnke, enions, 161aitepn avicopponia PEtagy twv KukAopo-
pouvtwv eninédwv twv IGF-1, IGFBP-1 kal IGFBP-3 otous
diapnukous aobeveis tinou | pe avendpkeia ivoounivns,
O€ Ox€0N PE 10 dtopa nou €nacxav and XA wnou Il pe u-
noAsinépevn Agtoupyia twv B-naykpeaukdy Kutdpwy. '
EninAgov, npdogates penétes o€ Nelpapatkd poviéna Ka-
tabeikvUouy otov XA tinou |, népav s peiwons twv ni-
nédwv s Ivoounivns kal tou IGF-1, peiwon s ékppaons
s Ivoounivns, Twv unodoxéwv tou IGF-1, kaBws kal opl-
OPEVWY ONPAVUKOV NPWTEVOVY yia TNV IvoouAivn Kal yia T
onpatodoton tou IGF-1, tooo otous ooteofndotes, 600
Kal OTa OOTEOMPOYOVIKG KUTIAPa ToU HUEAOU Twv 0otiv. ™

O pdnlos twyv tenikawv npoidviwy yAuko{udiwons

H katdotaon xpovias unepyukaipias otov diapntn odn-
yei og unepPonikn pn ev{upikn yiukoluAiwon twv Npwrei-
VOV Kal o€ 0Ee1bwTKS OTPES, Pe anotéleoua TNy Napayw-
yN Kal evanéBeon twv TEAIKOV NPOIdVIWY NPoXwpeNnpévns
yAukoluniwons (advanced glycation end products, AGEs)
o€ dIapopous IotoUs, cuunepinauPavopévou Kai ToU o-
otoU."? Ta tefikd npoidvia npoxwpnpévns yaukoludiwons
oxnuatidovtal in vivo péow tns avtidpaons tou Maillard.”
Ta AGEs, kai €16ikdteEpa n neviooldivn, n onoia anotenei
éva ano ta KUPIGTEPA NPOIdVTa ts PN ev{UpIKhs yAukolu-
Aiwons, evanotiBevial kupiws o€ okeAgukd onpegia xapn-
Ahs ootikAs evaAAayAs, Nws 10 PAOIHOES 0oToUV”, Enli-
Bapuvovtas pe autdv Tov IpOMo Ty NoIdTNTA Kal TV avio-



H EMIAPAXH TOY TAKXAPQAOYE AIABHTH ETHN MQPQIH TON KATATMATON

XA ToU 00toU%°. Ta AGEs cuvavidvtal o€ 1otoUs, nou Sia-
Bétouv pakpds didpkeias (whs Npwreives, pe apyd pubuod
evandayns, 6nws 1o koAAayévo s eCwkuttdplas Bepéni-
as ouoias tou oot Iotou.”’

H 6pdon twv AGEs aokeitar petapaniovias tnv evania-
yN twv 1otwyv, alid kal ennpedlovias SUCPEVMS TS PUNxa-
VIKES 1616TNTES NS Bepénias ouaias. H oucowpeuon eykdp-
olwv deopv AGEs otov xdvopo éxel ws anotéleopa tny
au€npévn akapyia kal tnv eubpauctétnta tou 1otou.***

O1 McCarthy kai ouv.™ oe epyactnpiakés pedétes Siani-
otwoav 6t n cucowpeuon twv AGEs otnv e€wkuttdpia Be-
pénia ouaia tou ootou puBpilel tov noAnanAaciacpo Kal
mn Slagoponoinon twv ooteofAactikwy kuttdpwy. H eni-
bpaon auth twv AGEs aivetal 6t e€aptdtal and 1o otd-
610 s ooteoPAactkns diapoponoinons. Enions, os pe-
Aétn  avBpwnivwyv 0oteoAacTUKGOY KUTIdpwY, NApoUal-
adovtar evdeitels 6T N oUCOWPEUON TWV TENIKWOY NPOI6-
VIV npoxwpnpévns yAukoludiwaons oto 0otd ennpeddel
T0Us 00teoPAAOTES PEOW NS EVEQYOMOINONS TOU povona-
uoU AGE-RAGE (au€non tns ékppaons tou RAGE mRNA),
€NAyel TNV 00TeEOKAQOTOYEVEDN PECW TS AUENONS NS EK-
@paons tou RANKL mRNA kar BAdntel tnv enipetdinwon
s Bepénias ouoias (peiwon s ékppaons tns aAkafikNs
Pwopatdons kal tou MRNA tns ooteokaoivns).”

H enidpaon twv AGE otnv ooteoBAactkn Aertoupyia ei-
val duvatd va oeifetal otny evepyonoinon ts andntw-
ons 1wV 00teoPBAAoThV Péow Tou onPatodotkoU pJovona-
TuoU tns MAP KIvaons, 6nws €Xel NEPIYPAPET O€ pid peAEn
otnv onoia xpnaolyonoinBnkav kanAiépyeies ooteoPAaot-
K@V KUTIapwV avBpnwy Kal veoyéwntwv eniplov.” H 61-
anfotwon auth evioxuetal kal and v pefgtn twv Gangoiti
Kal ouv. oty oroia xpnaoigonoinBnkav Kuttapikés kanai-
€PVEIES KAl NEPIYPAPNKE ONPAVTKN Peiwon Tou ooteoBAa-
oukou nondanAaciacpoy, s dpactnpidtntas s ankani-
KNS Gwo@ATaons Kal tns napaywyns tou kondayovou -
nou | péow twv AGE, evd tautdxpova napatnphBnke au-
Enpévn andntwon twv ooteoBAactyv Kal napaywyn avi-
Spactukdv 16V ofuydvou (ROS). ™

‘Ooov apopd otnv eniépaon twv AGE otous ooteokAd-
otes, Qaivetal 6u 1 AGE pnopouv va PEIhoouv TV 00TE-
okAaoukh dpactnpidtnta, yeyovos nou Ba odnyouoe oe
peiwon s ootkns anoppdgnons.® EninAéov, ol unobdo-
xgis twv AGEs, RAGEs, gaivetal va anotefolv €vav xphol-
Ho napdyovta pUBUIoNS TOU OXNPATCHOU TwV 00TEOKAT-
otwv kal n afdinnenidpaonh tous pe ta AGEs pnopei va
ouvdEetal PJe TNV OOTUKNA aNEId NoU Napatnpeital otov
£.A.” MNapopola anoteAéopata NepypaeNoay Kai otn pe-
Aétn twv Valcourt kal ouv., katd tv onoia dianmotwon-
Ke 6T N 00UKNA anoppoéenaon, PEoW TwV 00TEOKAAOTWY, €-
nnpedletal apvnukd and ta AGEs, katd ndoa niBavotn-
ta Adyw s peiwons s SlaAutdtnas ou koAdayévou.™

Enopévws, o€ 161aitepes KAIVIKES OUVBNKES, BNWS OToV
YA, 1a AGEs emdpouv otov naBoguaoionoyikod UNXaviopo
NS OOTIKAS AVAKATAOKEUNS epnodidovtas katd NpmTov Tov
opand oxnuatoud ootoU anod tous 0oteoBNAOTES Kal Evi-
oxUovtas Katd HeUTtePOV TNV 00TKN anoppdPnon PEow NS

55

dpdons otous ooteokndotes. BéRala, xpeidloval eninAé-
ov Penétes yia va anooa@nviotel NANPWS N ENINTwWon Tous
otov oouké petaoniopd.

LAKXAPQAHZ AIABHTHZ KAI KATATMATIKOZ
KINAYNOZ.

O ZA, og cuvbuaopd pe xapnins evépyeias katdypara,
anotedei peidov aftio voonpdtntas kal npwiuns Bvnoiydin-
tas naykoopiws. H diatapaxn tou petaponiopou s yAu-
K6dns, dnws npoavapépbnke, eival Idiaitepa emBAapns yia
Tov 00TKO petaBoniond twv acBevav e oakxap@dn dia-
BATN, yeyovos Mou €xel CNUAVTIKES CUVENEIES GO0V Apopd
ot Peiwon s ootikAs nukvétntas (BMD)*** kar otov au-
Enpévo kivbuvo kataypatwv™.

O XA wnou | anotedel yvwotd napdyovia Kivduvou yid
T0 KATaypa Tou Ioxiou. YupnepinauBavetal avaueoa otous
uynAous napdyovies kivdUvou NpdkANoNS Katdyuatos (>2)
nou oxetiCovtal ye xaunin BMD kai nepidauavertar ws ai-
tia Geuteponabous oateondpwaons oto pyaneio aloAdyn-
ons ToU Kataypatikou kivduvou FRAX.> O kivéuvos katdy-
HATOS ToU 1oxiou epgavidetal aug§npévos otous AVIPES Kal
Ous yuvaikes nou éxouv voonfeutel yia XA wnou |. Ltnv
peta-avanuon tou Vestergaard®’, o kivbuvos yia katayua
T0U Ioxiou @aivetal va gival ugnAoTtePos Katd 6.94 popés
otov XA winou |, evdd peydnes olyxpoves enidnuiooyikés
penétes éxouv O€i€el OTU OI UETEUPNVOMNAUCIAKES YUVAIKES
pe LA wnou | napouaiadouv 1,7 péxpl kal 12,25 popés u-
YnABTEPO KivOUVOo KaTAypatos xaunnns Bias tou Ioxiou oe
oxéon e un 61aBNUKES PETEPPNVONAUCIAKES yuvaikes. E-
nions, otn peAgwn twv Zhukouskaya kar ouv., or aoBeveis
pe ZA wnou | eppdvicav au€npevn eNiNTwon aouPntwpa-
UKV onovbuAikdy kataypdtwv. !

YXeUKd pe tov ZA winou ll, ous nepliocotepes PeNETes €-
X€l NapatnpnBei alEnon tou kataypatkoy kivuvou™ ™, -
diaitepa doov apopd otnv NePIoXn Tou Ioxiou. Enions, na-
pouaidletal pia Beukn ouoxéuon Petaty tou XA twinou |l
Kal TV KATAYPATwY oty NePIoXn Tou akpou nodods, eV
Oev éxel dianiotwOel 161aitepn cuoxéuon e ta onovouni-
Ké Katdypata Kal ta Katdypata Tou nepipepikoU avuppa-
xfou, av kal 0 apIBuds Twv UNAPXoUowV PeAETY eival ne-
plopiopévos.

H ENINTQXH TOY *AKXAPQAOYZX AIABHTH
ETHN NQPQXH TOY KATATMATOZX
H enibpaon twv tonikwv auéntikwv Napayoviwy

H avenapkns napaywyn auéntukoy Napayoviwy Qaive-
a1 va ouvdéetal pe n Slatapaxn s 0oTUKAS NAPaywyns
nou NAPATNPETal Katd v NMEWonN Tou KAtdypatos otov
oakxap@dn S1apntn. O apIBGs Twv KUTIAPWY NMou eKPPd-
Ce1 tov Paoikd augnukd napdyovia ivopAaoctwv (bFGF), €-
vav augnukéd napdyovia nou dpa ws UItoydvos o 00TKA
kUttapa , epgpaviCetal auEnpévos oE eNfPUES TNV NP@TN Kal
v 1pitn €BBopdada petd o kataypa.* Mapopoiws, ot nel-
papatkoé poviédo XA npaypatonoinBnke avoooiotoxniKN
avaduon 2", tnv 4" kai tnv 7" npépa Petd To KAtayua.
Ta anotenéopata €6e1€av peiwon tou apiBuoU twv KUTd-
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pwv nou ekppdalouy tov alponetaniakd auénukd napdyo-
via (Platelet-Derived Growth Factor, PDGF) kai tou mRNA
nou kwoikonolel tov PDGF o€ oxéon pe tnv uyih opdda e-
Aéyxou.” Enions, n peiwon ts ouvBeons Siapdpwy au-
Enukdv napayoviwy, oupnepifappavopévwy wv PDGF-B,
TGF-B, IGF-1 kai VEGF, oto onpeio tou Katdyuatos katd tnv
npPWIUN GAon s NWPWOoNSs oTo oakxapwon diahtn, é-
XEI OUOXEUOTEl e TN peiwon TG00 s 00TKAS Napaywyns,
000 Kal Tns 00TIKAS diagopornoinons, odnywvias tenikd oe
Siatapaxn s Ndpwons tou katdypatos.”*' O1 Street kal
ouv. avéAuoav TS ayYEIOYEVETKES OIATAPAXES TOU AIPATm-
HOTOS OTNV Kataydatikh nepioxn.> Mapathpnoav pia on-
pavukn augnon twv eninédwv tou VEGF kai tou PDGF otnv
NEPIOXN TOU AIYATMHATOS O€ Oxéon Pe autd tou nAdopa-
10S, v o aoBeveis nAikias dvw twv 65 €Wy, Ta enine-
6a tou PDGF otnv id1a nepioxh Atav 1I81IEPWS PEIwPEVa.

H enibépaon tou oakxapwbous diaBrtn katd tn edon
oxnuatouou xovopou

Av Kkal ol neploodtepes peétes ecudlouv otnv enidpaon
ToU XA ot0 ootolv, undpxouv evoeitels Ot o TA ennped-
(el Tov oxnpatopd x6vopou Katd tnv Ndpwon Tou Katdy-
Hatos, Péow s peiwpévns Siapoponoinons Kal tou nof-
AanAaciacpou twv xovEpokuTtépwy.

Ye SlapnukoUs enipues, petd and xophynon otpentolo-
1o0ivns, NApAtNPENBNKE OXNUATIOUOS UIKPOTEPWY XOVOPI-
VWV Nwpwv Katd i diadikaacia s nmpwaons, evd napdn-
AnAa unhpte karl peiwpévos noAanAaciaopéds oo Twv
NPodpopPwWY, OO0 KAl TWV OXNHATICHEVWY XOVOPOKUTIAPWY
Katd v NpdIPn ¢Aon s NWEwWonNs. Z& Joplakd &g enine-
60, napatpnBnkav xaunnd enineda kondaydvou tinou |l
kal X, kaBms kal ooteonovtvns.”®

Ynv npoondBeia va anooagnviotei n enidpaon tou dia-
BATN oTNV NMPWON ToU Katdypatos, Kal €10IKOTEPA KATA T
@daon s petatponns tou xévopivou 10ToU O 0ot 10T0,
ol Kayal kai ouv.”” xpnoigonoincav enipues Gtous onoi-
ous xopnynBnkav noAAanés pikpés 66oels otpentoloto-
ofvns, €101 wote va “uipunBouv” pia katdotaon XA winou
l. TN ouvéxeld, NnpaypatonolnBnkav KAEIoTd eyKapoia Ka-
tdypata kvAuns, ta onofa otaBeponoinBnkayv ue evboau-
AikoUs koxnies. Ol IoTOUOPPOUETPIKES avaUoEls oty ne-
pIOXA TOU KataypatikoU ndpou, élafav xdpa t 127, n
16", kar v 22" npépa peta to kdraypa. Katd m 12" npé-
pa, 10 péyeBos Tou KataypatukoU Nwpou Kail twv Xovopi-
vV NePIoxmv htav Aiyo peyanUtepo otnv euyAUKaIPIKN O-
pada, og oxéon pe v opdda twv diapnukdy enipdwy, av
Kal n dilapopd auth Gev Atav otatotkd onpavukn. Katd
™ 16" NUEPQ, O KATAYPATKOS NMPEOS Kal N XOvOpIvn nepI-
oxh s opddas eféyxou napoucialav ané dinAdolo éws
Kal tetpanidolo péyebos, evad n opdda twv d1aBNTKOV €-
niguv epeaviCe toundxiotov dinAdaoio aplBud ooteokna-
OtV OTNV KEVIPIKA NEPIOXN TOU KATAYPATKOU NWPOU. Xu-
VENWS, N PEIWPEVN NOCOTNTA XGVOPOU nou PPAvIZe n o-
pada twv dlapnukdv eNplwy eaivetal va ogeifetal otov
au&npévo apiBuod twv ooteokAAoTV OTO ONPEID TOU NW-
pou, ol onofol kal odnynoav oty anoped@Ncn s enipe-
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addwpévns x6vopivns ouaias.

MNapdandnAia, pedetnBnkav ta enineda mMRNA petanfo-
npwteivacwy wnou ADAMTS, ol onoigs anotedolv pia
peydnn olkoyévela AUTKWOY evlUuwy ta onoia anodopouv
us eCwkuTtdples Npwteives tns Bepénias ouaias, oupnepl-
AapBavopévns s NpwteoyAUKAVNS aykpekavns nou Ppi-
oketal otov x6v6po.”** TUppwva PE Ta EUPNUATa NS HiE-
Aétns twv Kayal kai ouv., ta enineda twv ADAMTS 4 kai 5
ntav augnpéva oty opdda twv SiaPnukdv eniplwv Katd
n 16" npépa, yeyovos nou Ba prnopoUce va CUOXEUOTES e
N peyanUtepn anopdkpuvon npwteoyAukavns nou napa-
mpnBnke otnv opdda twv S1aBNTKGY ENPUWV.

Katd ouvéneia, n au€nuévn anopdkpuvon xé6vopou nou
napatnpeital katd i vdoo tou L.A., odnyei og peiwon tou
pey€Bous Tou KataypatukoU nwpou Kal nbavév cupBaniel
OTOV YEIWPEVO OOTKO OXNPATOPO KAl 0N PEIWPEVN PNXa-
VIKA avtoxn nou ouvavtdtal ouxva Katd v nopwon twv
kataypdtwy o€ aoBeveis pe LA.

O1 b1atapaxés s nwpwons twv Katayudiwy otov
Jakxapwbdn AiaBhtn

O XA éxel ouvbeBei otevd pe augnpévo kivouvo eninno-
KV Katd v ndpwaon Tou Katdypatos, aveEdptnta ano 1o
onpeio Tou katdypatos. O1 Sanders kai ouv.*® avagépouv
Ou aoBeveis pe kdtayua KvApns, Yn-nwpwpévo, ol onoiol
eixav unoPNnBei og enavopBwTKA XEIPOUPYIKA, ELPAVIZavV
neploodtepo Anyos os oxéon pe tny opdda enéyxou, ako-
pa kal étav enetelxbn nwpwon. Enions, ol Court-Brown
Kal I\/Iv:Queen61 dianiotwoav 6u acBeveis nou napouaia-
{av pn-Nmpwaon Kataypatos tou eyyus Bpaxioviou, gixav
NAPATETAPEVO XPOVO ENIOTPOPNAS OTIS KABNPEPIVES OpaoTtn-
p16TNTEs, o€ oUyKpIon pE aoBeveis oTous omnoious Eixe eni-
TeUXBei Npwon tou Katdypatos.

Me okonod v NePaIépw Katavonon twv napayoviwy
KivOUvou nou ouvdéovtal pe tov aoBevin, ocupnepinauBavo-
Hévou Tou oakxap®@ous Siapntn, ol Hernandez kai ouv.”
npayuatonoinoav pia KAvikh dokiuh aoBevav-paptipwy
EKUPDVTAs TS OIGQOpPES NNAOKES TNS NWPWONS TWV Ka-
taypdtwv. Ooov agpopd oS XePOUPYIKES eNePPATEIS TOU
dkpou nodos Kal tns NoSOKVNUIKAS, Of NEPINTWOEIS ave-
napkous puBuions kal enindgypévou XA @aivetal va na-
poucialouv onpavukous napdyovies KivoUvou éoov ago-
P& OUS PUETEYXEIPNTIKES ENMIMAOKES TWV HANAKWY Jopiwv Kal
s ndpwons.”’

Evtoutols, 61aBétoupe Aiyes kAviKES TANPOPOPIES IKAVES
va &gi€ouv noies and us cuvwoonpdTNTes 1ou A enidpolv
otV NMOPWON tou ootoU. Xnv pedétn tous, ol Shibuya &
ouv.®® npoondBnoav va Katavonoouv Tous NAPEyOVIES
kivbUvou nou cuvbéovtal Pe avenapkn Nwpwaon o€ évav
b1aBnukoé nAnBuopd. Ta anoteAéopata htav KAIVIKWS on-
pavukd kair €dei€av 6T évas otous tooepis diapntkous a-
0Beveis (25,6%) Ba éxel pia n Nepioodtepes eMNNOKES Ka-
14 n diadikacia s npwons. H HbA1c €beiEe pia onua-
VUKN OUOXETION WS NMPOS TNV NApoUcia JETEYXEIPNTKAS EMI-
nAoKNs ts Ndpwons, dtav dIxotophBnke ws >7% h <7%.
Katd ouvéneia Bpébnke du ol aoBeveis e HbATc >7% ei-
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Xav, Katd npocéyyion, Tpeis Qopés ueyanUtepn nbavotn-
10 va epeavioouv eninAokn Katd tnv Noewaon tou ootou,
o€ oxéon pe tous aoBeveis pe HbA1c <7%.

Enions, n napoucia pias touAdxiotov cuvvoonpdtntas
ouvoedVTaV ONPAVTKA JE TNV avantuén ennAoKWY ts Nao-
pwons. EiIdIkotEPa, 10 44% twv vEuponabNTUKWY aoBevmv
napouciade pia h NePICOOTEPES ENINAOKES, EVM Eival EVIU-
NWOoIaKo 10 yeyovos 0T 10 50% twv atdpwv pe enindokn
s Npwons énacxe and veupondBeia. Emnnagov, éxel ne-
plypa®ei peydnn ouxvétnta cofapdv eninfokdv otous dia-
Bnukous acBeveis katd tn S1GpKeIa tns voonAEgias Tous pe-
@ andé kataypa.””’ L peAén nou éyive ous H.M.A.®, 61-
aniotONKe augnpévn eNiMTWon PETEYXEIPNTIKDY €ninAo-
KV, Bvnoiudtnta, nepiodos voonneias, kaBws kal auEnon
TOU KOOTOUS KAtd tn SidpKela tns voonneias.

PUBuion Xakxapwbous AiaBhtn kai nwpwon tou
Katdyuatos

H xpovia unepyAukaipia nou cuvavidtal otn vooo €ni-
6pd, 6nws npoava@épbnke, atov ootkd petaBoniopd Kal
oOnyei o O1ataPaxn TS OCTKAS AVAKATAOKEUNS. AIGQOPES,
OUWS, NEIPAPATIKES peNétes Seixvouv OT N Xxoprynon IVOoU-
Aivns napouoidlel Beuxn enidpaon katd t diadikacia s
nmEWOoNS ToU KAtdypatos, 161aitepa 6oov apopd otov KUT-
tapiké noAnanAaciaopd Kal Tov oXNPatopd Tou XovOpou.

Tt peAén twv Follak kai ouv.”®, xpnoiponoinBnkav bia-
Bnukoi enipues BB/OK, otous onoious xopnynBnke unodo-
piws Ivooudivn kal otn CUVEXEIQ NpayuatonoinBnke k&tay-
pa Tou pnpiaiou 0otoU. YUPQVA PE TNV ICTOHOPPOUETPI-
KA, TV Iotofoyikn Kai v epfiopnxavikn avafduon nou a-
konouBnoe, bev SianiotBnkav Slapopés Katd Ty NWOPwW-
ON TOU KATAYHaTos PETAEU ts opddas twv dIapnTuk®V €-
NiHUWV PE ENAPKWS PUOUIOUEVES TUES OAKXAPOU, OE OXé-
on pe tnv euyAukaipikn opada eNéyxou. Mapopola anorte-
A¢opata napatnphBnkav kai os aAdes penétes >, yeyo-
vOs nou KaBiotd 161aitepa onpavuko tov yAuKaidikd éley-
X0 péow s IvoounivoBepaneias, €101 WOTE va €NaxIoTo-
noinBouv ol diatapaxés Katd tnv NMPWOoN ToU KATdyPatos
otous diapnukous acBevels.

LYMMEPAXMATA

* O YA embdpd dpeoca otov ooukd petafoniopd, kabws
n Katdotaon xpovias unepynukaipias kataotEAel tov oou-
K& oXNPaUoPd Kal avaoxnuatopd, Opwvias OTtous 0oTEo-
BAdotes, evid v idia ouypn evioxUetal n 6pdon Twv 0oTe-
okAaotv.'*""?"* Ané neipapatikés kupiws pefétes™ ™, bi-
agaivetar n enibpaon s véoou kal katd i diadikacia s
nwpwons, 1I81aitepa Katd v Np@Iipn edon oxnpatcpou
T0U X6VOpoU, KabBws éxel napatnpnBei peiwpévn diapo-
ponoinon kai noAAanAaciaopéds twv xovdpokuttdpwy, 6-
nws Kal Jefwon tou Yey€Bous Tou KataypatkoU Nipou Je
Tautdxpovn napouasia auénuévou apiBpoU 0oTeoKAAoTMV.

e [1¢pav s Gueons enintwons s vooou tou LA, n o-
nofa agopd t S1atapaxn s NWPWoNs, napoucidlovial kal
€UPEDES ENINTWOEIS KaBWs augavetal o apiBPds twv Niw-
OEWV Kal KOTA OUVENEIQ AUEAVE! O KaTaypaTikés kivouvos.™
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e O oxeulbpevos pe tov LA augnpévos kivouvos eninfo-
KV OtV Ndpwon, 6nws N kabuotepnuévn Nopwon Kal
n yeuddpbpwan, éxel Bpebdei 6T eival aveEdptntos and to
onpeio Tou Katdypatos.*”

e H unepyAukaipia, adfd kupiws n nAnupeAns puBui-
on tou XA, anotenolyv onpavukous napdyovies KivoUuvou
yId TNV egpavion eninmAokwy, Oxi yévo otny NOPWon Tou
katdypatos, afid akoun NEPICOOTEPO WETA and XEIPOUP-
YIKES ENEYPATEIS YIa TNV AVTIETDNION TOU KAtdypatos, Ka-
Bs n napouacia pias ouvwoonpdINTAs CUVIENE! otnv ava-
ntu€n eninAokdv Katd Ty ndpwon.®

e Epboov ol Slatapaxés Katd v nodewon tou Katdy-
HaTOS €XOUV CUOXEUOBE! Pe TN PEiWoN Twv TONIKMY augn-
UK®V napayoviwy, ival mbavé va undp&el Beukn enidpa-
on otn diadikaacia s npwaons, ecudlovias o Bepaneies
nou Ba éxouv ws otdxo TNy au&non twv eNiNédwy Twv au-
Enuk@V Napaydviwy otov kataypatkd nopo.”” H tonikA
OTOV Kataypatkd nmpo xophynon autdAoywy aIPoneta-
Aicwv nou nepigxouv a-kokkia nAovoia o€ auénukous na-
pdyovtes (PRP - Platelet Rich Plasma), paivetal va BeAuw-
VEI TS dpVNTKES eMOPACEIS Tou XA, TG00 OE NEIPAPATIKES
600 Kai o€ KAIVIKés penétes.*>*

e O XA gaivetal va autdvel tnv niBavétnta kabuotepn-
HEVNS NPwWaons, xwpis Opws va ennpeddel th Beukn ékPa-
on s NWPwons, n onoia tenikms oAokANPOVETA.
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Medéwn tns addndenidpaons
Kuttdpou - e€wkuttdpias pntpas
Kal TS HETAYWYNS HNXAVIKWV onHAtwv
ota avBpwniva xovdpokuttapa

ATTEAIKH MHNIA™?, MANATOYAA KOAAIA' , AEQNIAAT AAEEOMNMOYAOX?

"Topéas leveukns & Biotexvonoyias, TuApa BioAoyias, EBvik6 & Kanobdiotpiakd Maveniothpio ABnvav, ABhva, EARGSa
*Yxofih Mnxavoidywv Mnxavikdv, EBviké MetodBio MoAutexveio, ABAva, EARGSa

MEPIAHWH

O1 tpaupauopoi tou apBpikou xévdpou Kal ol ekpuAl-
oukes aobéveies twv apBpmoswv anotedolv nnyh névou
yId EKATOPpUpPIa avBpdnous naykoopiws. Mapdia autd,
bev undpxel Bepaneia yia v NnANPN anokatdotaocn s
Asitoupyikdtntas s dpBpwons. H enidpaon s unxavi-
KAS QOPTONS 0NV OpoIdOoTaon Kal tov petafoniopd tou
xO6vOpou éxel npooenkUoel to evdiapépov NoAAWY Epeu-
VNIV O NaykdouIo €ninedo yia tnv Katavoénon twv pu-
olofloyik@v Kal naBonoyikwy embpdoswy twv Blognxavi-
KoV napayéviwy otn guoiodoyia tou xévépou. Ta KUTa-
pa ToU 10T0U, Ta xovopoKUTIapa, avianokpivovial oto pn-
XaVvIKé Qoptio ws Péoo puBuIions ts avantuens, tns KUT-
tapikns diagoponofnons kai tou petafoniopou oty e§w-
Kuttdpia pntpa tou xévopou. KaBopliotkd péio ous ano-
Kpiogls Twv xovdpokuTtdpwy Nailel N JETAYwWYN UNXaviKov
onpdtwv, nou eival n diadikacia pe tnv onoia ta euplo-
HNXaVIKG cNpata JETatpeNovtal o XNPIKG onpata Kal, pé-
ow onPaAtodoTKMY povonauwy, pubpifouv tnv KUTIpIKN
dpaotnpidtnta kar oupnepipopd. H peAétn tns petaywyns
TWV PNXavik@v onpdtwv anod ta xovopokuttapad Bpioketal
oto €nikevtpo tou evdiagépovtos 6w kal 30 xpovia, Ka-
Bds n KaTtavonon Twv PNXAvIoUMY Nou evepyonolouvial
o€ puolonoyikés h nabonoyikés kataotdoels anotenei ka-
Boploukd Phpa yia tnv avanuén npooeyyiogwy, T000 yid
N PNXavikn Twv 10TV, 600 Kal yia i Bepaneia aoBbevel-
@V 10U X6VOpOoU, dnws s ooteoapBpiudas. Ztnv napou-

AiguBuvon afinAoypagias:

Ayyedikin Mvia, aminia05@gmail.com
Mavayouda KoéAdia, pankollia@gmail.com
Newvibas Afe€onounos, leo@mail.ntua.gr

oa gpyacia, napouacidetal n Npoodos NMou éxel oNPEIwOEI
o penén s adnnAenidpaons Kuttdpou kal eEwKUTIE-
pIas PNtpas, KaBws Kal otn PeEAEN NS PETAYWYNS PNXa-
VIKOV onpatwy and ta xovopokUtiapad, PE otdxo Ty Ka-
TavONoN TWV UNXaviop@y nou AapPdavouv Xwpea Katd
PodPTIoN ToU apBpikoU x6vOpou.

Né€eis kAeibid: ANinnenibpaon, kuttapo, e€wkuttdpia Un-
tpa, avBpwniva xovépokuttapa

EIZATQrH

O xo6vdpos eival évas ablapavns, NEUkés, eNACTKOS,
ouvOeTkds 1010s, 0 onoios anotedsital and éva €idos KUT-
pwvy, 1a xovdpokuttapa. Aladpapatifel kaBopIotukd un-
Xaviké poéAo ous apBpaels, kKaBws napéxel pia Asia eni-
@dvela, n onofa enitpénel tn guaolofoyikn Kivnon s dp-
Bpwons e tautdxpovn efaxiotonoinon s eBopds. Ynod
QuolonoyIkEs oUVBNKeS, Ta xovdpokUTIapa CcUVBETouV Kal
dlatnpoUlv ta onpavukd ouctatkd s EwKUTIAPIAs Ph-
pas nou npoodidouv oto XxOvOPO TS PNXAVIKES ToU 1616-
mntes. Qotooo, oe NabBoAoyIkEs KATaoTaoels, ONws €ival n
ooteoapBpiuda, ta xovdpokUTtapa eppavi(ouv avicoppo-
nia avayeoa ous avaBonikés kar katafonikés Spaotnpid-
NTES, Ye anoténeopa va napatmpouvial ekpuAiotkEs an-
Aoloels otny eEwkuttdpia phtpa.”” H puolofoyikh cwua-
KN GoKNoN O€ UYIEls eVANIKES PEIMVEI ToV KivOUVO s Aé-
nwvons kal gBopds tou xévdpou, Npoteivovtas évav npo-
otateutké pono yia i oépuon s dpBpwons oE éva Qu-
ol0AoyIko, BIOXNUIKS Kal epplopnxavikd nepiBaniov.’ A-
viiBeta, napdyovies 6Nws N NAXuoapkia, 0 TPAUHATIOHOS
kal n BAGRN oty apBpwaon, or onoiol gival NapdyovieEs Kiv-
&Uvou yia v ooteoapBpiuda’, naifouv onpaviikd péAo
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otnv avanwén kal €EAiIEN tns aoBéveias, dtav BpeBolv oe
éva B1apopetikd Bloxnpikd nepiBanov’. Ta xovSpokutta-
pa avianokpivovial otn Ynxavikh eéptuon ws pYéco pub-
pions tns avéntuéns, s KUTIAPIKAS dlagoponoinons Kal
tou petaponiopou oty eEwKUTIAPIa PNTPa Tou XOvopou
katd v avantwén kal v wpigavon. Qs ek todtou, N pn-
xavikh @dpton Oieyeipel TN oUVOEON Twv CUCTATKWOVY TNS
e€wkuttdpias phtpas. Qotdoo, ol Aanokpioels Twv xovdpo-
KUTIEpWV 0N PNXavikh ¢opuon e§aptavial and napapé-
TPoUs ONws N ouxvoeTNta, 1o I0ToPIKS Kal 1o eninedo s
podptons. KabBoplotkd poNo ous anokpioels twv xovopo-
KUTtGpwv Naidel n getaywyn gnxavikov onpdtwy nou givai
n diadikaoia pe tnv onofa ta epPiopnNxavikd onPata Peta-
TPEnovtal og XNPIKG oAPATA, Kal J€ow oNPAtod0TUKWDY Ho-
vonatumy pubuifouv tnv kKUTtapikh dpactnpidtnta Kal ou-
pnepipopd. Xnv napouoa epyacia napouacidletal n Npo-
0605 nou éxel onpelwBei otn pedétn s afddndenidpaons
KUTTAPOU Kal EEWKUTIAPIAS JATPAS KAl TNS PETAYWYAS pNn-
XAVIKQOV onPdtwy ota XovopokUTttapa, Ye otdxo v Kata-
vONOoN TWV UNXaviopy nou AapBdavouv xwpa Katd i gpop-
Tuon tou apBpikou x6vopou.

APOPIKOX XONAPOX
Y0vBeon tou apbpikou xévépou

O apBpikds x6vdpos anotedel 1ino tou uanwbdous xov-
dpou kal evioniletal ous apBpwoels Kal PETaEyU Twv PECO-
onovduniwyv diokwv. Le avtiBeon pe tous unénoinous -
nous tou uaAwdous xévopou, o apBpikds xGvEpos dev ne-
piBannetar and to nepixovoplo kal Gev O1abEtel ayyeiakd
ouotnpa. Qs ek toutou, o apBpIkés xévdpos atnpiletal otn
diéxuon, péow s enipaveids Tou, yia v avianiayn aepi-
WV Kal BpeNTKOY cUoTatiKdY, KaBIoTthvias Tov évav unog)-
K& 1010, pe tdon o€uydvou nou Kupaivetal and 10% otnv
enipaveia, éws 1% ota Babutepa otpdpata.’ H xophyn-
on ToU 0EUYOVOU Kal Twv BPENTKMY CUCTATK®OV NPaypa-
TonolEital Péow evos NentoU OTPMPATOS UypoU, 10 oroio
ovopddetal apBpikd uypd Kal evtonidetal avapeoa ots €-
nipdaveles 1ou xévdpou ous apBpwaels. Méow tou apbpi-
KoU uypou ival duvath n npopnBeia ofuydvou kal Bpent-
kv, KaBws kal n anopdkpuvon dioteidiou tou dvBpaka
Kal napanpoioviwy tou petafoiiopol. Anotedeital poévo
ané éva €idos Kuttdpwy, ta xovdpokUTtapa, Ta onoia ne-
piBanAovtal anod tnv eEwkuttdpia pntpa. Ta xovdpokUutta-
pa anotedouv pévo 10 1% tou ouvodikoU Gykou Tou ap-
Bpikou xovdpou, alfd eivar 1diaitepa onpavukd, kKabms
guBuvovtal yia tnv napaywyn kar i diatpnon s eEw-
KUTIapIas pnTpas.

E€wkuttdpia pntpa

H e€wkuttdpia pntpa anoteneital and ta xovopokUtta-
pa kal éxel {wukd poéno, kabws eival uneuBuvn yia tn oI
apép@waon tou x6vOpoU Kal yia TS PNXAVIKES Tou 1016TN-
1es. Anotefeital and 2 cuotaukd: To uypod Tou IotoU Kal T
dopikd pakpopdpia. To uypd tou Iotou anotedeital, katd
KUplo Adyo, and vepd pad pe pIkpES NPwIEives Kal PeTa-
Bonites. Enions, nepiéxel peyano apiBud kaudviwv npo-

Kelpévou va diatnpeital n Icopponia Pe Ts apvnukd Gpop-
uopéves npwteoyAukdaves. Ta SopIKE pakpoudpla s e€w-
Kuttdplas pntpas eivar ta e€ns: koAnaydvo, npwrteoynu-
kdves Kal pn kodnayovouxes npwrteives. To konAdayovo a-
vuotoixel 0to 60% Tou 10T0U, eV Ol NPWTEOYAUKAVES OTO
25%-35% kai ol pn koAfayovouxes Nnpwreives kai o yAu-
konpwreives o0 15%-20%.’

MNepikuttapikh phtpa

H @uoiodoyia twv xovépokuttdpwv ennpeadletal and oi-
agopous nepiBannovukous napayovies, 6nws tn ouota-
on s pntpas, dianutous peconafntés (n.x auénukoi na-
PAyoVIES, KUTOKIVES) Kal Blopualkous napdyovies nou &n-
pioupyoUvtal ané t pnxavikh eépton s dpBpwons.*”
E€aitias tns éAneiyns ayyeiakoU ouothpatos otov evndi-
Ko apBpIkd x6vOpO, 10 NPOOCKEIUEVO NEPIKUTIAPIKG MEPI-
Bandov twv xovdpokuttdpwy ¢aivetal éu naiel onpavu-
K& péAo otn puBbuion s kuttapikhs dpactnpidtntas. Ka-
Be xovdpokUuttapo nepIBannetal and v NePIKUTIAPIKA
pATPa, n onoia, yad pe ta éykAeiota KUTtapa, ovopadetal
xovépov.'”"" MapoéAo nou n nARPNSs Agtoupyia tns nepi-
KUTTOPIKNS PUATPas oto Xx6vOpo Oev €xel akOpa anooapn-
viotel, ta undpxovia dedopéva npoteivouy 0T N NEPIKUT-
TAPIKA PATPA AEITOUPYET WS PETAYWYEAS BIOPNXAVIKDV KAl
BloxnpIkdV onpdtwvy yia 1o xovépokuttapo. ' Ta ano-
teAéopata and Bewpnukd poviéAa’™ '™ kal neipapatkés
penétes'™'” npoteivouv 6T N eEwKUTIAPIA KAl N NEPIKUTIA-
pIkN phtpa naiouv onuavukd Asitoupyikd péio otn pub-
HION TV PNXAvIK@OV Kal QUOIKOXNUIK®V NepIBanfdviwy os
nonnanAd otddia, kar autd ennpeddel tov petafoniopd twv
xovOpokUTtdpwy, TNV OpoIGATACN TOU XOVOPOU Kal TN Ye-
VIKOTEPN Uyeia ts dpBpwons™.

MHXANIKH ®OPTIXH KAl MAPAMOPO®QXH
TOY IZITOY

YoV uyIh xévépo, n povadikh olvBeon kal n noAunno-
Kn dopn s EwKuTApIas YNTPas NApEXoUV IBIKES UNXa-
VIKES 1010TNTES MOU EMITPENOUV OTOV 10TO VA AVIEXEl TNV Na-
papdpewon, Adyw s KUKAIKAS poptions, kaB” 6An tn oi-
Gpkeia s {wns.” Katd i gpépuon tou xévdpou, o onoios
eival uynid evudatwpévos 1016s, 10 vepod ektonidetal ota-
b1akd and autdv, NPoKAAWVIAs AUECES NAPAUOPPUOEIS
T0U 10T0U, TOU KUTIAPOU Kal Tou NupAva.”” Qs ek toutou,
1a xovdpokUttapa undkevial oe SIaKUPAVOEIS TN EEWKUT-
1dpIas WOoPWUKAINTAS, PE anotéNeoUa TNV evepyonoinon
KOTAPPAKTIWV VOOKUTIAPIKAS onpatoddtnons kal v ogeia
petafon tou dykou nou akofouBeital and evepyn pub-
gion tou oykou, nepidapfavovias tnv avadidpBpwon s
KuttapookeNetkns F-aktivns, kaBws kal tn petapopd ou-
oIV Kal tnv €i0060 16Viwy aofeatiou (Ca*), n onoia evi-
oxUetal pe tnv anedeuBépwon Ca’* and us evdokuttap-
€s «anobnkes» aoPeotiou (evbonnaouatkd &iktuo, yito-
x6v6p1a).” MEAETES TS UETaYWYNS PNXAVIKGOV ONPATWY OE
xovbpokuttapa, éxouv Sei€el bt 16vta vatpiou (Na*) apxi-
K& €10€pxovTal ota KUTtapa Kal npokafiouv eknéAwon s
pePPpavns, n onoia akoAouBeital and augnon ns ouyké-
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VIpwons tou evbokuttdpiou aoBeotiou (Ca™*), pe anotéde-
opa v ungpnénwon s pepPpdvns. H unepndiwon au-
" 0dnyei oto Avolypa twv e€aptnpévwy and 1évia aofe-
otiou kavadiov kadiou (K¥) kar otnv €€060 kadiou anod
KUTtapo, NPoKeiyévou n uepuPpdvn va enavénber oto du-
VapIKo npepias ts, nou kupaivetal and -41 éws -12 mV.”>

Xpnoiponoimvtas deiktes pBopIoPoU yia tn YETPNON TS
OUYKEVIPWONS Tou evbokuttdplou aoPectiou pe gBopl-
OUOWETPIa N E CUVECTIAKN PIKPOOKOMIia, Mpotabnke T n
napodikn augnon tou evbokuttdpiou aoPeatiou ival éva
and ta NPWIYA yeyovotd KAtd th PETAYWYN PINXAVIKOV on-
pétwv.”**>*° H dnpioupyia twv KUPATwy aoPeotiou 0dn-
yei otnv anefeuBépwon kal dANwv evbokuTtdpiwy Pnvu-
pétwy, 6nws s PIPWoPopPIKAS Ivoolitdans (IP3) kal ts
SiakudoyAukepoins (DAG), evepyonolmvias KAatappaKTes
KIvaodv.”” AuToi ol evepyOnoINPEVO! KATAPPEKIES KIVaOmY
naiouv Bepefic®dn pdAo otn diatpNon ToU GaAvoTUrNou
TV xovopokuTIapwy, pubpiovtas tnv EkPpacn Kai tnv -
VEPYOTNTA, YEVIKWDV Kal €10IKMV yIa Ta xovOpokUTtapa HEta-
YPaPIKOV Napaydviwv (n.x Sox yovidia)*®, ol onoior evep-
yoroioUv yovibia €101kd yia ta xovOpokUTtapd, Nou OXeT-
Covtal pe i diagpoponoinon, v avantuén kai tnv enifiw-
on TV KUTtdpwv evids NS eEWKUTIAPIAS PATPAS.

H unxavikn pdpuon npokanei napapdp@waon, n onoia
opiletar oe pia didotaon ws n petafoin tou naxous dial-
poupevn pe 10 apxikd ndaxos. H pétpnon twv napapop-
PWOEWVY TOU XOvVOpOoU, O CUVONKES POPTIoNS Nou NapPd-
VOUV x®pa o€ {wvtavous opyaviopous (in vivo), ival apKe-
¢ dUuokonn. Qotéoo, ol oUyxpoves CeiEels otV aneikovI-
on, 6Nws N AneikédvIon PayvntukoU cuvtoviopou (MRI), po-
vn s A o€ cuvbuaopd Pe tnv uynAans taxdtntas dinAn a-
KTVOOKOMNON, KATEOTNOAV £QIKTA TNV NPAYHATONoinon Pe-
TPNoEwv Katd n didpkeia h petd and didpopes Spaotnpl-
otntes. 071333 Atés o1 peiétes katabelkviouy 6T ol
NaPAUOPPWOEIS MOU UPiotatal 0 x6vopos, eEaptmvial to-
00 anod v avatopikn tou Béon evids tns dpBpwaons, oo
Kal anod T OUYKEKPIYEVN SpaotnPIOTNTA NOU NPAyUATonol-
eitar. Na napadeiypa, éva olviopo PGP0 twv 20 Asntmyv
obnyei oe NAPOdIKES NAPAPOPPWOEIS TOU XOvOPOU NS Td-
€ews toU 20%, OUS NEPIOXES MOU PEPOLV TO BAPOS TOU pn-
plaiou 0otoU, eV OTNV KVAPN napatnpouvial Napapopem-
o€ls Tns Taews tou 30% petd t dpaotnpidtnta.”’ E€artias
s dIPaciks GUONS Tou xdvOpou, O 10Tds EPPaviCel onpa-
VUKN yAoloeAaoTtKN cUpNEPIPopd Kal anarteital Xxpovos -
ote va enavénBel oto apxikd Tou Uos petd t gdpuon. E-
nopévws, n enavanauBavépevn pdpton Tou IotoU KAtd
b1dpkela TS NPEPas, Xwpis 10 xpOvo avakapyns oto apxi-
K& ToU UYos, €XEl ws anotéNEopa TN PEiwon Tou Néxous Tou
x6vOpou and 1o Npwi éws 1o Ppddu. Auth N CUCCWPEUPEVN
NAPAPGPPWON aVIOTPEPETAl KATA TN BIAPKEIA TNS VUXTAS. ™

H napapdpewon tou xévopou nolkiAdel onpavukd oe
nepintwon 1paupatopoU kal acBévelas Kal autd ta Tporno-
nonpéva potifa eopuons eival niBavo va ennpedoouy €-
nikeipevn e€€NIEN tns ooteoapBpitdas. Le droua pe uynio
deiktn pddas ompatos —napdyovias KIvdUvou yia tnv 0oTe-
0apBpiuda-n npepnaia NapaudPEWon ToU XOVOPOU otnv
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€0w kvAUN au&avel onpaviikd and 3% éws 5%.% Eva an-
Ao napdadeiyua eival n auEnon twv NAPAUOPPDOEWY OTO
yovato, otnv Nepintwon tautdxpovns anmeias tou npo-
oBiou xiaotol cuvbéopou.’ Ta napadeiypata autd Ka-
tadelkvUouV T onpaacia tns Pnxavikns opTions ToU XOv-
dpou otnv uyeia Tou 10ToU Kal UNoYPAPHi{ouV ToV KPIoIpo
pono s otnv katavénon s naboyéveias Tou xovopou.

EMIAPAZEIX THEZ MHXANIKHZ ®OPTIZHX XTA
XONAPOKYTTAPA

Ta xovOpoKUTIaPa AvVIAnoKPivovtal OTo UNXavikéd poptio
WS P€oo pUBUIoNS TNS AvANTUENS, TNS KUTIAPIKNAS dIapopo-
nofnons Kal tou petaBoniopou oty e§wkuttdpid PnTtpa tou
x6vOpou, katd tnv avantuén kai tnv wpiyavon. H unxavi-
Kh popton Oleyeipel tTn oUVBECN TWV CUCTATKWY NS €W-
Kuttdplas pntpas. Qotoéoo, didgopol wWnol optiwy pno-
pouv va npokadéoouv nadooyikés anokpioes.”®***° Mio
OUYKEKPIPEVa, Ta Qualonoyikd enineda duvapikns odp-
uons (10% - 20%) endyouv tn oUVBEON TwV OUCTATIKWDV
s eGwkuTtdpias phtpas, NepINauBavouévwy twv Npwie-
oyAukavdv kal tou koAdayévou. OI anokpioels Twv Xov-
dpokuTtidpwy otn pnxavikh eopuon egaptdvial and na-
PapETPoUs OMnws N ouxvotNtd, TO 10TOPIKO Kal To €ninedo
s eoépuons. MNa napddelyua, ta unepeualonoyikd enine-
ba poépuons (>20%) dev endyouv T oUvBeoN TwV CUCTO-
UKDV s phtpas’, evd 1o otatkd goptio avactédel au-
M t oUvBeon™. O1 eNIGPATEIS TWV UNXAVIKDV TGOEWY Kal
NApapopPOOEwWY otn BIooUVOECN Kal TNV OPOIOOTACN TWV
xovOpoKuTtdpwy, éxouv peletnBei 1doo oe (wvtavous op-
yaviopous (in vivo), 600 kal o€ kUttapa (in vitro). To otatuko
poptio odnyei o€ peiwon s nepiektkdtntas o€ yAukola-
pivoyiukaves (GAG), kaBs kal tns oUvBeoNs Twv NPWTE-
oyAukavav.*** Le Gokipia I6ToU, N oTatkA cupMiEon npo-
kafel peiwon s BloolvBeons**** kal pnopei va obnyn-
Ol aKOPa Kal oTov KuTtapiké Bavato™. To otatuké goptio
ennédou 50% oe dokipia x6vopou odnyei o PWOPOPU-
Aiwon Kai evepyonoinon twv Npwteivéyv p38 kai ERK*, ol
onoies ota xovopokUttapa éxouv ouvoeBei pe katafonikd
onpata’®**> Te penétes nou éxouv yivel o€ TPI06IA0TATES
kannigpyeies, Gnou xpnoiponoloUvial KUTtapa eykAgiIouéva
oe katdaAAnAo unikd (n.x ayapdldn), éxel SeixBei 6u to ota-
ukd poptio eninédou 50% odnyei og Peiwon s ouvBeons
Twv NpwteoynuKavawy, avanoya pe tnv npépa s kanfigp-
yelas kal tn dnpioupyia e§wkuttdpias phtpas yupw and ta
xovbpokuttapa.” AvuBétws, N SUvapIkA oupnieon og ou-
xvotntes peyanutepes and 0,001Hz npokanei augnon tns
npwteivoolvBeons kal s olvBeons twv NpwteoyAuka-
vaov.*>>% Te neipdpata oe kUTapa (in vitro), n vtepAgu-
kivn 1 Bnta (IL 1B) bieyeipel tnv anefeubépwon npoeney-
povwdwv peconapntiy, énws tou vitpikoU ogéos (NO),
s npootaydavdivns (PG) E2 kai tns kukAo—o&uyevdons 2
(COX 2). H doknon duvapikhs cupnieons Pe Napapéppw-
on 15% kai ouxvétnta 1Hz eCoudetepovel TNV Napaywyn
aUTAOV TwV NPoPAeyHovwdmY pecoAapntdv.”’ H pnxavi-
kh B1éyepon twv KUTtdpwy, €nions, aviaywvidetal us eney-
povmodels kal kataPonikés anokpioels nou endyovial and
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v IL1P kai tov TNFa, énws tv evepyonoinon tns COX2
kal yovibiwv nou oxetidovtal pe tov kataBonioud tou xév-
6pou.”®*® Auth n enw@eAAs eniGpacn s UNXavikAs eop-
uons ogeifetal otnv avactodh Tou PEtaypa®IkoU napdyo-
vta NF - kB, o onoios 6ev gi0épxetal otov Nupnva yia va
EvepYOroINael ta yovibia — otoxous.” Enopévws, n ano-
KPIoN TV xovOpoKUTIIpWY Ota PNXavikd goptia e6apta-
a1 and 1o €idos, 1o €ninedo Kal tn cUXVOTNTA TOU GOPTIoU.

METATQIrH MHXANIKQN XHMATQN ITA
XONAPOKYTTAPA - THMATOAOTIKA
MONONATIA

H petaywyn pnxavik®v onpdtwy eival n diadikaoia pe
™V onoia ta ePPlopNXxavikd oNpata PETATPENOVIal OE XN-
HIKd onpata kal péow onpatodotkmy Jovonatov pubpi-
Jouv v KuTtapikh SpactnpIdtnta Kal cupnepipopd.®’ Ta
xovdpokuttapa avuniapBdvovtal us adnayés nou endyo-
VTaI PNXaVvIK®s otnv EwkuTtapia phtpa kar avudpoulyv o€
auTés Ws €ENS: 1) AVIXVEUOUV TS PNXAVIKES eNIGPAOEIS KU-
piws péow annnAenidpdoewy KUTIAPOU — YNTPas, 2) ene-
Eepyadovial 1a EWKUTIAPIKE CAPATA XPNOIPOMOIMVIAS EV-
dokuttapikd onpatodoukd povondua, 3) pubuilouv tn ye-
taypagn kal 4) ouvBétouv ta katdnAnAa douikd Kal on-
patodoukd pédpia.

H petaywyn pnxavikov onpdtwy ota xovépokuttapa Ee-
KIV@El anod 1o onpEio eNagns tns KUTIAPIKNS PEPPPAavNS Ye
NV EEWKUTIAPIA JATPA KAl N ENEEEPYAOIA AUTWV TWV UNXa-
VIKQV onpdtwv nepifapBdver katdAAnAous unodoxeis dnws
kavaAia 16viwv Kal vieykpives.® Na napddeiypa, n diataon
s pepPpdvns nou cupPaivel ota xovdpokUTtapa Katd
oupnieon " Og UNO-WOPWTIKES OUVONKES Kal npokanef oi-
dykwon, evepyonolel ta kavadia kafiou.”* Eva kavan I-
OvVIwv euaioBnto ous S1apopés otV WOPWOoN Kal ota pn-
XaVIKG onpata, to onoio ekppdadetal ota xovopokUtapd,
eival o unodoxéas tinou 4 (TRPV4). H onpatoddtnon pé-
Ow aoPECTOU MOU EMNITUYXAVETAI PE TNV EVEPYOMOINGCN TOU
TRPV4, ws anokpion otn pnxavikn ¢opton, naidel npw-
apxikd poéno otn BioouvBeon s PNTtPas Kal tnv eAatiw-
pévn ékppaon katafonik®y Kal npo@Agypovwomy yovidi-
WV ota xovopokUttapa, €neita and PEtpIa Suvapikn eop-
uon.” Ta 16vta aoBeotiou (Ca’™*) nou eioépxovtal oto KUT-
tapo, adnd kar anefeubepdvovtal and us evOOKUTIAPIKES
«anoBnkes» aofeatiou, Asitoupyolv ws OeUTEPOI PNVUTO-
pes kal naidouv kupiapxo pdno otn puBuion s petayw-
YAS pNxavikav onpduwy, kabs egniékovial otn pubuion
noAndyv onpatodotk®Y povonaty. £1a povondua autd
OUPPETEXOUV 0 Nupnvikos napdyovtas kanna B (NF - kB),
n npwteivikh kivaon C, n kivéon JNK1 nou pwopopui-
VEI T0 petaypaPikd napdyovia c-JUN Kal OUPPETEXEN OTO
MAPK povondu, n povopwo@oplkh KukAikn adevoaivn
(CAMP) kal o petaypaikéds napdyovias CREB nou cuvoé-
€101 O€ €va OToIXElo anokplions oto KUKAIKG AMP kal endyel
n petaypagn.®® Enions, otnv anokpion Twv XovEpoKUTIS-
pwv 0N POPTON CUPPETEXOUV N Kivéon ERK1/2 kai n npw-
teivikn kivéon p38, ol onoies pniékovial oto MAPK povo-
nau.*** Eva 4Afo povondt nou éxel npotabsi ot evepyo-

Mnoleital Katd tn pnxavikn @oépucon ota xovopokUttapd €i-
val autd ToU PETAoXNPatioTkoU augnukoU napdyovia Bn-
ta (TGF-B), 1o onoio epniéketal oe noAnNés KuTtapIkes Oi-
adikaafes, 6GNws tnv KUTIapIkn avantén kai diagoponoi-
non. H onpatodotnon péow twv IVIEYKPIVOV gival e§oou
ONPAVUKA WS andkpIon Twv XOvOPOKUTIAPWY OTN PNXavi-
kA popuon.® Or vteykpives gival unelBuVes yia v KuT-
TapIKA NPOookOAANON OTa CUCTATKA TNS EGWKUTIAPIAS Ph-
Tpas Kar A€Itoupyolv ws POPIAKOI «aywyoi» yid TN peta-
(pOopd ToU CNPATos and Kai NPos To KUTtapO Otd CNEia To-
nikAs npookdAAnons.”

YYMMNEPAIMATA

H énnsiyn Bepaneutiky NPOCEYYIoEWY YIa TOV TPAUa-
Uopd 10U X6vOpOoU N Us aoBEéveles Nou oxetiovial e autdv
kal n 181aitepns onpacias pnxavikh Agitoupyia tou Iotou,
éxel npooenkUoel 10 evllapépov NoNAmY EPEUVNTIKWDY O-
padwv naykoopiws yia t pefén s enidpaons tns pop-
UoNs otnv opoldaTaon Kal 1o Petafoniopd tou xovopou.
O1 penétes autés éxouv katadei€el tn onpacia twv Bloxn-
HIK®V Kal EPBIopnxavik@v napaydviwy otn Agitoupyia tou
x6vOpou Kal to onpavukd podo nou naifouv n pdpuon,
n @Agypovn kal ol augnukoi Napdyovies ota onpatodot-
K& pgovondua twv xovdpokuttdpwy. Mo ouyKekpIpéva, ol
QMNOKPICEIS TV XOVOPOKUTIAPWY OTN YNxavikn edpton &-
Eaptvtal and napapétpous, énws n ouxvotnta, To 10To-
pIKO Kal o eninedo s eopuons. OI popTicEls Pnopei va
eival €ite 10 otatko PopTio, 10 onofo odnyei o€ peiwaon s
neplekukotntas o€ ylukolapivoydukdaves (GAG), kabBws
kal s ouvBeons twv npwteoyAukavav*, eite n duva-
HIKA oupnieon nou npokanei aug§non s Npwteivoouvoe-
ons Kal ths oUvBeons twv npwteoyAukavav*>>*°. Méxpl
ONPEPT €XOUV NMPAYUATtonoinBei apKETES HENETES MPOKEIUE-
VOU va €PEUVNBE] 0 TPOMOS andKPIons TwV XovOPOKUTId-
PWV OUS UNXAVIKES ENIOPACEIS, OTE va katavonBei o po-
Aos tous otnv naboyévela aoBeveldy, dnws n ooteoapOpi-
uba kal N PEUPATOEISAS apBpiuda.*'#*+344495471.72

E€aitias tns 1oxuphs ouvoeons avapeoa otn Pnxavikn
@oépToN, TN PAgyUoVA Kal Ty opoldotacn tou xévopou,
N OTOXEUON TWV UNOOOXEWV KAl TwV POPIWV NOU CUUPETE-
xouv otn 81adIKacia PETAYWYNS PUNXAVIKWY ONUATWY pmno-
pel va anoteféaoel évav 1poéno eAgyxou s andkpIons TwV
XOVEPOKUTIAPWY 010 Tpaupatkd goptio.” Ta npdopata Pi-
Brioypapikd dedopéva unootnpidouv 6T N ePPIOPNXAVIKA
Kal N PETaywyn JNXavikav onpdtwv otov apBpikd xévopo
naiCouv kaBopiotukd pdAo otnv uyeia Kal v naboyéveia
ToU IotoU. MapdAa autd, anaiteital nepatépw pPeNEn yia
NV KATavénon twv PNXavioPmy onpatodotnons ota Xov-
dpokuttapa 1oo ous pualodoyikeés, oo kal ous nabono-
YIKES KATAOTAOEIS.
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Bilateral anterior shoulder dislocation

due to low energy trauma
Evaluation of the clinical signs and imaging methods

A CASE REPORT AND REVIEW OF LITERATURE

KONSTANTINOS CH ANGOURIS
Consultant Orthopaedic Surgeon, Department of Orthopaedics and Traumatology, General Hospital of llia - Amalias Hospital

ABSTRACT

Unilateral anterior shoulder dislocation is one of the most
common problems encountered in orthopaedic practice.
However, simultaneous bilateral anterior dislocation of the
shoulders is a quite rare condition. We present an 81 years
old man, who had such a dislocation, after low energy
trauma. Closed reduction and immobilization, followed
by rehabilitation protocol, restored the arc of motion in
both shoulders.

Keywords: Bilateral, anterior, shoulder dislocation

INTRODUCTION

Simultaneous bilateral anterior dislocation of the shoul-
ders is a quite rare condition that usually affects patients
suffering from epilepsy or people accidentally affected by
electrocution.' The majority of these cases are posterior.
The anterior bilateral dislocation due to low energy trauma
is an even more rare injury that a patient may be involved
in and a Orthopaedic Surgeon may inevitably treat.

CASE REPORT

An eighty one year old man was admitted to the Ac-
cident and Emergency Department of our Hospital after
sustaining a low height fall, about one meter high, in
which he had to grab a pillar to regain his balance. This
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caused bilateral anterior shoulder dislocation. There was
no history of consciousness loss and according to his past
medical history, he had high blood pressure and type 2
Diabetes Mellitus.

Clinical evaluation revealed a bilateral anterior shoulder
dislocation with obvious bilateral squaring of his shoulders
known as epaulet sign. There was no neurovascular deficit,
and as for the axillary nerve, it was examined thoroughly.

Plain radiography confirmed bilateral anterior shoulder
dislocation without fracture of the glenoid of the scapulae
or the head of the humerus (Figure 1).

Both shoulders were reduced with Kocher technique
using only paracetamol as painkiller prior to manipula-
tion. Following the reduction, the neurovascular status
remained intact and the joints had similar sensitivity in
passive motion. Both arms were immobilized in broad
arm slings.

The patient was discharged since there was no remain-
ing instability or other pathology after a post reduction
radiographic evaluation. Weekly follow-ups showed a
more rapid improvement of the right shoulder regard-
ing pain and range of motion. As for the left shoulder,
there was a painful arc of motion especially in case of
above the head activities. An initial thought was that the
condition of one of the two joints was probably worse,
either due to previous pathology or due to more severe
damage after the fall.

MRI scan of the left shoulder revealed a Bankart — ALPSA
lesion of the anterior inferior glenoid labrum and a Hill
Sachs lesion at the posterior superior part of the humeral
head accompanied with bone oedema, facts that were
correlated with the mechanism of injury and dislocation.
The supraspinatus tendon showed degeneration and tear
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Figure 1. Plain radiography confirmed bilateral anterior shoulder dislocation

at its attachment (Figures 2,3). The right shoulder had only
supraspinatus degeneration and tear at its ending part
without any other severe pathology.

The patient followed intensive physiotherapy protocol
mainly restoring the range of motion and strengthen-
ing the rotator cuff muscles for the first two months
post injury. One year follow-up showed that there was
restoration of the arc of motion in both shoulders, but
there was tenderness of the left shoulder in over the
head activities.

DISCUSSION

Simultaneous bilateral shoulder dislocation was first
described in 1902 in patients with excessive muscular
contractions as a result of camphor overdose. Evidence
reports that these were mainly posterior. This was thought
to be rare and, prior to 1969, only 20 cases had been
reported. An imbalance between the relatively week ex-
ternal rotators and the more powerful internal rotators,
after involuntary muscle contracture due to seizures,

electrocution or hypoglycaemic episode, could explain
the mechanism of posterior dislocation.’ Bilateral ante-
rior dislocation is regarded as rare and can occur after
trauma rather than seizures. Dinopoulos et al. in 1999
found 28 cases reported since 1966." Dunlop reported
in 2002 44 cases, five of them being late diagnosed.
Between 1998 and 2013, there are several case reports
with bilateral anterior shoulder dislocation, either with
greater tuberosity fracture or not.>**®

Principles of treatment and rehabilitation are about the
same in all instances. Plain radiography and neurovascular
status check, before and after reduction are essential.
Reduction after pain relief and/or under anaesthetic is
proposed. Simple immobilization in broad arm sling and
physiotherapy protocol aiming the restoration of range
of motion and strengthening the Rotator Cuff muscles
are substantial.”* Age and the activities of every patient
are very important. Dislocations in younger patients with
Bankart lesion have recurrence rate up to 90% with non-
operative management, while higher incidence of rotator
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Figure 2. Bankart lesion of the anterior inferior glenoid labrum of
the left shoulder

cuff injury refers to the elderly people. Several open and
arthroscopic procedures have been developed to address
instability or rotator cuff tears. MRI scan is essential for
detecting any other shoulder pathology prior to opera-
tive intervention.”®

CONCLUSIONS

The purpose of this study is to show a rare case in which
high suspicion index, accurate history taking, examination
and imaging are very important, especially in patients with
consciousness loss. Bilateral anterior shoulder dislocation
is the rarest of all shoulder dislocations. In such case, we
may have to deal with problems such as fractures of the
humeral head or the greater tuberosity or the glenoid,
neurovascular injuries, and many other accompanied lesions
around the shoulder joint that could lead to instability or
to rotator cuff tearing and pain. Finally, we must keep in
mind that no dislocation is the same regarding the final
outcome, even if this is referred to the same patient and
homologous joints.

Figure 3. ALPSA lesion of the anterior inferior glenoid labrum of
the left shoulder
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ABSTRACT

Meyer dysplasia strongly mimics Legg-Calvé-Perthes’
disease producing pain and transient limping as well as
radiographic changes on femoral head which resemble
those of osteochondritis. We describe 3 children (5 hips)
with characteristic clinical and radiological findings sug-
gesting that the cartilaginous proximal femoral epiphysis
was hypoplastic, with delayed appearance of ossification
center. Progressive improvement occurred and, at an average
follow-up of 5.5 years, there was complete revascularization
of femoral heads and normal density and texture of the
epiphyseal bones. The end result was a round epiphysis
with a slightly diminished height. In conclusion, Meyer
dysplasia is a rare condition with a benign clinical course
that may mimic other, more severe, hip diseases, as Legg-
Calvé-Perthes’ disease, hypothyroidism and epiphyseal
dysplasia, mainly whenever bilateral changes are present.
A greater awareness of this condition would prevent un-
necessary hospitalization and treatment and allay parental
fears regarding the prognosis.
Key words: Meyer dysplasia, Legg-Calvé-Perthes’ disease,
children, limping

INTRODUCTION

In 1964, Johannes Meyer described a group of cases in
which unusual ossification abnormalities were found in
a group of children thought to have Legg-Calvé-Perthes’
disease." These hips had delayed and irreqular ossification
of the capital femoral epiphysis and no deformation of
the head over time, and they were usually asymptomatic.
This was the reason why this developmental disorder of
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the hip was initially called “dysplasia epiphysealis capitis
femoris” .* Although there is considerable literature devoted
to Meyer disease™®, it is very likely that this is a variation
of Legg-Calvé-Perthes’ disease in a younger age group.
Meyer, in his original report, stated: “There is obviously
no question of different diseases”. He noted that many
children had the dysplasia type in one hip followed by the
usual type of Legg-Calvé-Perthes’ disease in the other hip.'
He postulated that the different manifestations were due
to age-related changes in the blood supply to the femoral
head. In this study, we describe 3 children (5 hips) who
were ultimately diagnosed as having Meyer dysplasia. We
also present a brief study of the relevant literature and its
correlation with our findings. Finally, we suggest guidelines
for the evaluation of this condition.

MATERIAL AND METHODS

In our department, 3 boys were managed (aged 4 years,
2 months to 5 years, 6 months) suffering from painful
hip that initially was diagnosed as Legg-Calvé-Perthes’
disease. All presented with acute onset of limping or
waddling gait of 2 to 7 days’ duration (Table 1). Patient
3 had a sister with history of Perthes’ disease in the
age of 8 years that had been treated by subtrocanteric
femoral osteotomy three months ago. Other than that,
the histories were unremarkable. Physical examination
revealed a decreased range of motion, mainly limited
internal rotation, of right hip (patient 1), or left hip in
patients 2 and 3, who had bilateral involvement.

Hip radiographs (Figures 1, 2 and 4) revealed various
epiphyseal changes compatible with Legg-Calvé-Perthes’
disease (Table 2), like small irregular epiphyses with ra-
diolucent lesion of right femoral head (patient 1) or on
left side in bilateral involvement (patients 2 and 3). The
laboratory examinations were all normal, while ultrasound
revealed fluid within the painful joint. MRI was performed
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Table 1
Clinical findings in Meyer Dysplasia
Patient - . . . Laboratory ] T . Initial
Sex/Age Clinical presentation Physical findings findings Initial diagnosis treatment
1. M/5y, 4m limping of right leg Limited internal rotation of R. hip normal L-C-P disease none
2. M/5y, 6m waddling gait Limited internal rotation of L. hip normal L-C-P disease none
3. M/4y, 2m waddling gait Limited internal rotation of L. hip normal L-C-P disease none
Table 2
Imaging findings of the hip joints in Meyer Dysplasia
Patient | Affected side X-ray film Ultrasound MRI
1. Right Small, irregular epiphysis with radiolucent lesion Fluid within joint Not done
. Flattening of R. fem. head S Multiple centers of
2. Bilateral Irregular epiphysis with radiolucent lesion on Left Fluid within joint ossification of femoral heads
3. Bilateral Small, irregular epiphysis with radiolucent lesions Not done Not done

in patient 2, revealing multiple centers of ossification of
the femoral heads. The normal bone marrow intensity in all
sequences ruled out oedema and ischemia and confirmed
the diagnosis of Meyer dysplasia (Figure 3).

RESULTS

In all patients, the limping resolved without any treatment
within 1-3 weeks. However, during this period of time,
all patients limited their physical activities. The patient 2
received NSAIDs orally (ibuprofen) for the first three days
after the onset of pain and remained on bed in continuous
traction for the same period. Bone survey did not disclose
epiphyseal dysplasias in other bones in any of the children.
Results of thyroid function tests in patient 2 and 3 were
normal. Bone age (by Greulich and Pyle atlas) was retarded
in all patients.

All patients were followed-up for a period of 10-25
months. Their symptoms subsided gradually and have
never recurred. The radiographs were performed periodi-
cally showing gradual improvement (Figures 1, 2 and 4).
There was spontaneous healing which is typical of dysplasia
epiphysealis capitis femoris, meaning final normal density
and texture but slightly flattened contour of femoral head.
The patient 3 was estimated in the age of 17 years (almost

13 years after the onset of symptoms). He was free of
any symptoms, while the radiographs of his hips showed
complete remodeling of both femoral heads (Figure 5).

DISCUSSION

Dysplasia epiphysealis capitis femoris (DECF or Meyer
dysplasia) appears to be a definite entity, a symptomless
developmental disorder of the hip, which heals completely
and leaves no trace except for slight loss of epiphyseal
height. Its recognition may avoid unnecessary treatment.
The diagnosis of Meyer dysplasia in our patients was con-
firmed by complete resolution of the limping after rest and
limitation of any activities for all of them, and/or by the
normal bone marrow signal on magnetic resonance imaging
in patient 2. Since all our patients had been asymptomatic
in the past, we assumed that the acute onset of limping
may have been due to an acute event, such as toxic syno-
vitis, unrelated to Meyer dysplasia. In Legg-Calvé-Perthes’
disease, by contrast, the natural course is associated with
increased fragmentation that may result in permanent
deformity of the femoral head if left untreated.’

Other differential diagnoses, except Legg-Calvé-Perthes’
disease, point to infectious processes (osteomyelitis and/
or septic arthritis of the hip) that in some children may

Figure 1. Radiographs of a child with Meyer’s dysplasia of right hip, from the age of 5, 4 months to 6 years, 9 months (follow-up 17
months). Note the small, irregular epiphysis with radiolucent lesion and the end result with normal density and texture but slightly flattened
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Figure 2. Radiographs of a child with Meyer's dysplasia of bilateral hips, from 5 years, 6 months to 7 years, 7 months (follow-up 25
months). Note the pattern of spontaneous healing which is typical of dysplasia epiphysealis capitis femoris, mainly on the left side

be accompanied by elevated erythrocyte sedimentation
rate (ESR), increased CRP and leukocytosis. In cases of
bilateral presentation, we must rule out another type of
multiple dysplasia, dyschondroplasia, arthritis and hypo-
thyroidism **'°

However, it is not clear whether Perthes’ disease is a
single aetiological entity. There are descriptions of children
with minimal Perthes-like changes, which may correlate
with the segmental blood supply of the femoral head.
Almost all those hips lost some epiphyseal height but had
good results according to the final outcome in dysplasia
epiphysealis capitis femoris."

The literature related to Meyer’s dysplasia is consider-
able. The notion that DECF is a separate entity distinct
from Legg-Calvé-Perthes’ disease (LCPD), was first put
forward by Pedersen'” in a study in 1960, wherein he
described 42 patients in a group of 672 cases (6.2%)
labeled as LCPD, having atypical pattern of radiographs
showing no collapse or gross fragmentation of the capital

femoral epiphysis. Meyer', in 1964, reported his findings
of 30 cases in a group of 300, labeled as LCPD showing
delayed development of the epiphyseal nucleus. These
30 cases (10%) showed ossification only after 2 years
of age and the nucleus appeared as a diffuse granular
structure with inconspicuous condensation, unlike LCPD
where the first radiological sign of the disease is massive
uniform condensation of the bone tissue in the epiphysis,
which is otherwise normal in shape and size. The femoral
head and neck structure eventually normalized in about
3 years. Meyer also reported a bilateral incidence of 42%
in his series. Six cases shifted from DECF to LCPD over
a period of time.

Khermosh and Wientroub® reported 18 cases of DECF
with 50% bilateral involvement with boys being affected
five times more often than girls. They described an es-
sentially similar clinicoradiological picture but with slight
flattening of the femoral epiphysis, which they attributed
to focal hypoplasia. Rowe et al® reported a mean age at

Figure 3. MRI images of patient 2, showing low signal intensity hypoplasia with multiple centers of ossification of left femoral head and
flattening bilaterally. There is normal bone marrow intensity, ruling out edema and ischemia, both of which would be compatible with
Perthes’ disease
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Figure 4. Radiographs of a child with Meyer's dysplasia of bilateral hips, from the age of 4, 2 months to 5 years (follow-up 10 months
only). Note the small and irregular epiphyses with radiolucent lesions on both sides

presentation of 2.5 years, an incidence of 4.4% among a
group of LCPD patients and bilateral involvement in 59%.
Note that our patients’ age ranged from 4 years, 2 months
to 5 years, 6 months and that the 2/3 of our cases had
bilateral involvement.

Muzaffar et al’ showed an incidence of 5% in a group
of 178 LCPD patients, bilateral incidence was noticed in
44% of the cases and 89% were male. In our study, all
patients were boys. Harel et al’ indicated the symptoms
of limp and restricted rotation as the presenting features.
Our study tends to confirm these findings.

The aetiology of dysplasia epiphysealis capitis femoris has
puzzled many researchers over the years and even though
there are proponents of the ischemic theory proposed by
Meyer' and of the congenital vascular theory proposed by
Batory3, conclusive evidence for both is lacking. However,
the complete resolution of the disease process in these
cases, points to the fact that DECF has features which
are both conforming and contrary to LCPD. It is clear that

further investigations are necessary, more specifically into
a possible hormonal cause in view of the preponderance
of male cases.

With the current knowledge of Meyer dysplasia, the
term dysplasia seems a misnomer as the underlying pa-
thology is a lack in development of ossification of the
femoral head. The strict meaning of dysplasia is a defec-
tive development of the hip joint resulting in deformation
of the shape or organization of the hip joint.” In Meyer
dysplasia, delayed ossification of the head of the femur
during growth of the child eventually leads to a second-
ary ossified nucleus which is essentially normal without
any significant sequelae or deformities. However, our
results have shown that there may be flattening of the
femoral head in DECF and even though this may not
be the cause in every patient, regular and prolonged
follow-up is needed to assess the long term results on
the head-acetabular relationship.

Finally, the answer of the initial question (“Is Meyer

Figure 5. Radiograph of pelvis and hips of patient 3, in the age of 17 years. Note the complete

remodeling of both femoral heads
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dysplasia a true cause resulting in children’s limping?”)
should be NO. Meyer dysplasia was diagnosed by chance
in all patients of our study and was diagnosed in cases
referred to our hospital as Perthes’ disease. The clinical
symptoms (limping and/or waddling gait) and signs (lim-
ited internal rotation of hip joint) were due to transient
synovitis rather than to Meyer dysplasia. Pain radiating to
the thigh or knee was never described.

CONCLUSIONS

Meyer dysplasia is a rare condition with a benign clinical
course that may mimic other, more severe, hip diseases, as
Legg-Calvé-Perthes’ disease, hypothyroidism and epiphy-
seal dysplasia, mainly whenever bilateral changes are
present. This condition must be kept in mind in children
below six years of age with atypical onset of fragmenting
of the ossification center of the femoral head. No treat-
ment is required, but the evolution of the development
of the femoral head should be closely watched. A greater
awareness of this condition would prevent unnecessary
hospitalization and treatment and allay parental fears
regarding the prognosis.
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ABSTRACT

According to the World Health Organization (WHO),
Diabetes Mellitus (DM) constitutes a metabolic disorder
of multiple aetiology and it is characterized by chronic
hyperglycemia with disturbances of carbohydrates, fat and
protein metabolism. It is a disease that is associated with
high rate of morbidity and mortality due to the numerous
micro and macro-vascular complications. Moreover, diabetes
mellitus is correlated with impaired fracture healing. Fracture
healing is a well-organized biologic process which is aiming
to repair the bone tissue damage and leads to formation and
remodeling of fracture callus. Ageing of population leads
inevitably to increased incidence of fractures, therefore,
medical community should be aware of the factors that
could prohibit the normal process of fracture healing. The
aim of this study is to examine the pathophysiological
mechanisms through which DM affects bone metabolism,
to produce evidence about the fracture risk of diabetic
patients and finally to estimate the latest data with reference
to the disease effects on fracture healing on both cellular
and clinical level.

Key words: Diabetes Mellitus, fracture healing, bone
metabolism

INTRODUCTION

Diabetes mellitus (DM) is a systematic disease with
a stable increase in frequency. It is estimated that the
disease of DM is going to affect 439 millions of patients by
2030." Diabetes mellitus causes bone disorders including
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osteopenia and osteoporosis as well as complications on
fracture healing, such as delayed union or non union.

Diabetes mellitus has an impact on the bone through
various mechanisms. This correlation has been reported
in both clinical and experimental studies, although the
pathogenetic mechanisms responsible for the disorders
in fracture healing are difficult to be studied on humans
and most of the results are extrapolated from experimental
models consisted mostly of diabetic rodents.

BONE METABOLISM AND DIABETES MELLITUS
Osteocalcin and Bone Metabolism

Osteocalcin is the main non collagen protein of the
extracellular matrix. It is produced by osteoblasts and
promotes recruitment and differentiation of circulating
monocytes and osteoclasts precursors suggesting its role
on osteoblast-osteoclast interaction, as well as bone
resorption.”

According to different studies on patients suffering from
DM, it is reported that the serum osteocalcin levels are
significantly lower related to the levels of people without
diabetes. The Maggio et al. study revealed significantly
decreased levels of osteocalcin and other main markers
of bone formation and resorption to children with DM
type |, compared to healthy controls.*® The bone turnover
during puberty was for the first time examined, which
appeared to be significantly decreased during the first
three phases which probably is due to reduce of osteoblast
and osteoclast activities secondary to inefficient levels of
insulin.” As for the studies on experimental models, there
is a correlation demonstrated between osteocalcin and
DM type I, as the mice lacking in osteocalcin showed
decreased levels of insulin and increased levels of blood
glucose.” Definitely, these findings might not reflect directly
the clinical practice since these patients demonstrate
other metabolic disorders as well, which probably affect
the osteocalcin levels. In addition the osteocalcin serum
and sclerostin appeared to be negatively related to the



76

levels of glycosylated hemoglobin (HbA1c) in DM type I,
showing that the low bone turnover and the bone deficiency
may be caused by elevated glycemic levels. This remark
is confirmed in a study of males suffering from DM type
Il, in which the regulation of blood glucose levels caused
increase in serum osteocalcin levels.

The role of hyperglycemia

Hyperglycemia, irrelatively of its etiology, is particularly
detrimental for bone and affects the osteoblast signaling
pathways. '’ It induces the production of macrophage colony
-stimulating factor (mCSF), tumor necrosis factor (TNF-a)
and the receptor activator of nuclear factor kappa-B ligand
(RANKL), which are all produced by osteoblasts and activate
the proliferation and the differentiation of osteoclasts."

The Role of insulin and insulin-like growth factor

Research during the last decades concerning the action
of insulin on the bone metabolism enhanced its significant
role as a strong metabolic hormone.'* The action of insulin
is expressed through each receptor (insulin receptor, IR)
which is expressed in vivo on a normal bone and contributes
to the regeneration of the bones."

Insulin-like Growth Factor 1 (IGF-1) is an important
regulator of bone cell function. Its anabolic role is performed
by decreasing collagen degradation, increasing bone
matrix deposition and participating in osteoblastic cell
recruitment.'* Insulin and IGF-1 utilize many of the same
cellular proteins. Additionally, they are in position to cross-
talk with major pro-osteogenic pathways, which regulate
the action of Runx2 in osteoblasts, such as the signaling
pathway Wnt/B-catenin and the Bone Morphogenetic
Proteins (BMPs) pathways. The effects of IGF-1 are defined
by at least six different IGF-binding proteins (IGFBPs) and
IGFBP proteases.''® As for DM, a study in type | diabetics
showed decreased levels of IGF-1 which was attributed to
inefficient insulinization'’, while another study revealed
decreased osteoblastic function'.

In an attempt to clarify the connection between the
bone metabolism and the levels of IGF-1 in DM type |
and type Il, Jehle et al performed a cross-sectional study,
in which they measured the levels of serum IGF-1 and of
IGFBPs -1,-3,-4 and -5." Significantly decreased levels of
IGF-1 were observed in diabetic patients type I, while high
levels were noticed on the diabetic patients type Il and
the control subjects, facts which are in accordance with
previous studies.””'

Comparing the width of normal rates which have been
published, the levels of IGF-1 in type | diabetics were below
the 20" percentile, while the levels of IGFBP-3 were below
the 50" percentile in the ones suffering from diabetes
mellitus type | and the male patients with diabetes mellitus
type II. It was also found an imbalance in the circulated
levels of IGF-1, IGFBP-1 and IGFBP-3 in the diabetic patients
type I with deficient insulin function, comparing to diabetic
subjects type Il with residual B-cell function." In addition,
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recent studies on experimental models show on diabetes
mellitus type |, apart from the decreased insulin levels and
IGF-1, decreased expression of insulin, of IGF-1 receptors
as well as of certain significant proteins for the insulin and
IGF-1 signaling both on osteoblast and the osteogenic cells
of bone marrow.”***

Advanced glycation end products

The state of chronic hyperglycemia leads to extreme
non enzymatic glycation of the proteins and to oxidative
stress and as a result the advanced glycation end products
(AGEs) are accumulated in different tissues including the
bone."” The advanced glycation end products are formed
in vivo through the so-called Maillard reaction.”* The AGEs
and especially pendosidine, which consist one of the main
products of non enzymic glycation, aggravate in that way
the quality and bone strength.”® The AGEs appear on
tissues which contain long-lived proteins with low bone
turnover, such as collagen in the extracellular matrix of
bone tissue.”” The effect of AGEs is conducted not only by
modifying tissue turnover, but also adversely affecting the
mechanical properties of bone matrix. The accumulation
of AGE cross-links in cartilage causes increase stiffness and
fragility of the tissue.***

McCarthy et al.* during laboratory studies noticed that
the accumulation of AGEs on the extracellular bone matrix
regulates the proliferation and differentiation of osteoblastic
cells. In addition, an in vitro study of human osteoblasts
presented evidence that the accumulation of advanced
glycation end products in bone affects the osteoblasts
through the activation of the AGE-RAGE pathway (RAGE
m-RNA up-regulation), induces the osteoclastogenesis
through the increased expression of RANKL mRNA and
deteriorates the matrix mineralization (down-regulation
of alkaline phosphatase and osteocalcin mRNA).”'

The effect of AGE on osteoblastic function is assumed
to be due to the activation of osteoblast apoptosis, via the
MAP kinase pathway, as reported in a study using human
osteoblast cultures and newborn mice.” This finding is also
supported by the Gangoiti et al. study in which there were
used cell cultures and there was noticed significant decrease
of osteoblastic proliferation, of the alcaline phosphatase
activity and the production of collagen type | through the
AGE. At the same time, increased osteoblastic apoptosis
and production of reactive species were observed.”

As for the effect of AGE on osteoclasts, it seems that
AGE can decrease the osteoclastic activity that could lead
to decreased bone resorption.34 Furthermore, the AGEs
receptors, RAGEs, probably consist a useful factor of
osteoclast formation and their interaction with AGEs can
be connected with diabetic bone loss.” Similar results were
also described in the Valcourt et al. study, during which, it
was demonstrated that bone resorption, by osteoclasts,
is impaired by the AGEs, probably due to the decrease of
collagen solubility.*

In particular, clinical conditions such as diabetes mellitus,
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the AGEs affect the pathophysiological mechanism of bone
remodeling, hindering firstly the normal bone formation
by the osteoblasts and secondly reinforcing the bone
resorption through the osteoclasts action. Certainly more
studies are needed in order to definitely clarify their effect
on bone metabolism.

DIABETES MELLITUS AND FRACTURE RISK

Diabetes in combination with low-trauma fractures
consists a major factor of morbidity and untimely mortality
worldwide. The disorder of glucose metabolism, as it was
referred above, is significantly detrimental to the bone
metabolism, a fact that has serious consequences on
the decrease of bone mineral density (BMD)***" and the
increased fracture risk™.

Diabetes mellitus type | consists a known risk factor
of hip fracture. It is included in the highest risk factors
for fracture (>2) which are related with low BMD and is
considered as a cause of secondary osteoporosis in the
fracture risk assessment tool, FRAX.* The risk of hip fracture
is appeared to be increased on males and females who
have hospitalized for diabetes mellitus type I. In the meta-
analysis of Vestergaard™, the risk of hip fracture appeared
to be 6.94 times higher on D.M. type |, while great current
epidemiological studies have shown that postmenopausal
women with D.M. type | show 1.7 to 12.25 times increased
risk for low-trauma fracture compared to non diabetic
postmenopausal women. Additionally in the study of
Zhukouskaya et al. the patients with DM type | showed
increased impact of asymptomatic vertebral fractures.”’

As for diabetes mellitus type Il, increased fracture risk
has been noticed in most of the studies**°, particularly on
the hip site. In addition, it is noticed a positive association
between D.M. type Il and foot fractures, while it has not
been noticed any particular association with vertebral
fractures and fractures of the distal forearm, although the
number of the existing studies is limited.*’**

THE EFFECT OF DIABETES MELLITUS ON
FRACTURE HEALING
The influence of local growth factors

The inefficient production of growth factors seems to
be connected with the disorder of bone formation which
is noticed during fracture healing in diabetes mellitus. The
number of cells that express the basic fibroblast growth
factor (bFGF), a growth factor which acts as mitogen
to bone cells in vitro, appears increased in rats during
the first and the third week after fracture.* Similarly, on
experimental models with spontaneous development
of diabetes there was conducted immunohistochemical
analysis on the second, forth and the seventh day after
fracture. The results showed decrease in the number of
cells which express the platelet derived growth factor
(PDGF) and the mRNA levels which codifies for PDGF, in
relation to the healthy control group.”® Moreover, the
decrease of the composition of various growth factors
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of crucial meaning, which has been observed, including
the PDGF-B, TGF-B, IGF-1 and the VEGF at the fracture
site during the early phase of fracture healing in diabetes
mellitus, has been associated with the decrease of bone
formation and bone differentiation as well, leading finally
to impaired fracture healing.”*”'

Street et al. had a goal to analyze the angiogenic effects
on the hematoma of the fracture site.” There was noticed
a significant increase of VEGF and PDGF levels in fracture
hematoma in comparison with the plasma levels, whereas
on the patients over 65, the PDGF levels on the same site
were particularly decreased.

The impact of diabetes mellitus during the cartilage phase

Although most studies focus on the impact of diabetes
mellitus on the bone, there is evidence that diabetes
mellitus affects the cartilage formation during fracture
healing through the decreased differentiation and the
proliferation of chondrocytes.”*** On diabetic rats, after a
treatment protocol of streptozotocin, there was noticed
a formation of smaller cartilaginous calluses during the
process of healing, while at the same time there was
a decreased proliferation on both chondroprogenitor
cells and chondrocytes in the early stage of healing. On
molecular level, low levels of collagen type Il and X, as well
as osteopontin, were observed.”

Trying to clarify the impact of DM on fracture healing and
especially during the stage of transition from cartilage to
bone, Kayal et al.”’” used a low-dose treatment protocol of
streptozotocin in mice, in order to induce a type | diabetic
condition. After that, closed simple transverse fractures of
the tibia were performed and were fixed by intramedullary
pins. Histomorphometric analysis on the area of the fracture
callus was conducted on the 12", 16" and the 22" day
after the fracture. On the 12" day the size of the fracture
callus and the cartilage area was a little larger on the
normoglycemic group in comparison with the diabetic one,
although this difference was not statistically significant.
On the 16" day, the fracture callus and the cartilage area
of the control group appeared from double to quadruple
size, whereas the diabetic group showed at least double
number of osteoclasts in the central region of the callus.
Thus, the reduced amount of cartilage that showed the
diabetic group seems to exist due to the increased number
of osteoclasts in the region of the callus, that led to the
resorption of mineralized cartilage.

At the same time, the mRNA levels of ADAMTS-type
metalloproteinases were examined, which consist of a large
family of lytic enzymes that degrade extracellular matrix
proteins, including the aggrecan proteoglycan which is
in cartilage.”®* According to the findings of the Kayal et
al. study, the ADAMTS 4 and 5 levels were increased in
the diabetic group on the 16" day, a fact that could be
connected with the enhanced removal of proteoglycan
which was observed in the diabetic group. Therefore, the
increased degeneration of cartilage that is reported in the
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DM disease, leads to a decrease of the fracture callus size
and probably contributes to the reduced bone formation
and to the decreased mechanical strength that is often
described during fracture healing in diabetic patients.

Complications of the fracture healing on the diabetic
patient

Diabetes mellitus has been closely connected with
an increased risk of complications on fracture healing
irrelevantly of the fracture site. Sanders et al.”* reported
that patients with non-union fracture of the tibia who
had undergone reconstructive surgery mentioned more
pain compared with the control group even after healing
of the fracture had been completed. Also Court-Brown &
McQueen®' found that the patients with non union of the
proximal humerus had extended time before they returned
to their daily activities comparing to the patients whose
fracture healing had been completed. We suppose that
various factors contribute to the creation of complications
in the fracture healing.

Aiming to further understanding of the risk factors related
to the patients, including the disease of DM, Hernandez
et al.** conducted a population based case-control study
evaluating the various complications of fracture healing.
As for the foot and ankle surgery, significant postoperative
complications especially from the soft tissues as well as
from fracture healing were noticed.”®

In their study Shibuya et al.*® tried to understand the risk
factors that are related with poor healing in the diabetic
population. The results were clinically significant and showed
that one of four diabetic patients (25,6%) will suffer one or
more complications during the healing process. During the
regression analysis, HbA ¢ levels were significantly correlated
with fracture healing complications at the cut-off point
of 7%. Patients with HbA1c >7% had three times higher
probability to present a complication during fracture healing
compared to patients with HbA1c levels <7%.

The presence of at least one comorbidity factor was
significantly associated with the presentation of bone
healing complications. Forty four percent of neuropathic
patients suffered one or more complications, while 50%
of the people with bone healing complication suffered
from neuropathy. Furthermore, a great occurrence of
serious complications to diabetic patients during their
hospitalization after fracture has been reported.””®

Effect of blood glucose control on fracture healing

Diabetes mellitus is a systematic disease which is associated
with impaired fracture healing. Chronic hyperglycemia which
is presented in the disease affects bone metabolism and
leads to disorder of bone remodeling. Various experimental
studies show that treatment with insulin has a positive
effect in fracture healing process, especially regarding the
cellular proliferation and the cartilage formation.

In a study of Follak et al.” diabetic rats BB/OK with a closed
femoral fracture were treated with subcutaneous insulin
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administration. According to the histomorphometrical,
histological and biomechanical analyses, there were no
differences in the fracture healing process between the
well-compensated diabetic animals and the normoglycemic
control animals. Similar results were reported in other studies
as well”**, a fact that renders the control of blood glucose
levels through insulin treatment quite significant, in order
to limit the complications of fracture healing in diabetes.

CONCLUSIONS

Diabetes mellitus affects bone metabolism as chronic
hyperglycemia suppresses bone formation and bone
remodeling by acting directly to osteoblasts, while at the
same time osteoclast activity is enhanced.

Experimental studies™>’ have shown the effect of the
disease during the fracture healing process. Particularly in
the early phase of cartilage formation, it has been noticed
decreased differentiation and proliferation of chondrocytes,
as well as a reduction of fracture callus size with increased
number of osteoclasts.

The disease of diabetes mellitus is related to impaired
fracture healing, but at the same time it is associated with
increased frequency of falls, having as a result an increased
fracture risk.*® The complications of fracture healing related
to DM, such as delayed union or malunion, has been found
to be irrelevant to the fracture site.*

Hyperglycemia, but mostly poorly controlled and
complicated diabetes, consists of significant risk factors
for the occurrence of complications not only to the fracture
healing, but even more after surgery, since the presence of
comorbidities contributes to the development of fracture
healing complications.®

Fracture healing impairment has been related to the
decrease of local growth factors. It is therefore a focused
research on growth factor therapies.®’ Treatment with
platelet rich plasma (PRP), derived from autologous blood
with increased concentration of platelets containing growth
factors, seems to improve the negative effects of diabetes
mellitus in experimental and clinical studies.®"*

Results from clinical and experimental studies have
shown the detrimental effect of uncontrolled DM disease
on fracture healing. However, a well-controlled DM may
delay the healing process but does not lead to non-union.
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ABSTRACT

Articular cartilage injuries and degenerative joint dis-
eases constitute a source of pain for millions of people
worldwide. However, there is no treatment available to
restore joint functionality. The effect of mechanical load on
cartilage homeostasis and metabolism is of great interest
for many researchers worldwide in order to understand
the physiologic and pathologic effects of biomechanical
factors on cartilage physiology. Chondrocytes respond to
mechanical load as a means of regulating growth, cellular
differentiation and metabolism in the cartilage matrix.
Chondrocytes responses depend on mechanotransduction,
the process by which biomechanical signals are converted
to chemical signals and regulate cell activity and behavior
via signaling pathways. The study of mechanotransduction
in chondrocytes is in the spotlight for thirty years as the
understanding of mechanisms activated under physiologic
or pathologic conditions is an important step towards
developing tissue engineering approaches and therapeutic
interventions for cartilage diseases, such as osteoarthritis.
This review presents the recent progress on cell - extracel-
lular matrix (ECM) interaction and mechanotransduction in
chondrocytes in order to understand the mechanisms that
take place under mechanical loading of articular cartilage.

Keywords: Cell, ECM, interaction, human chondrocytes

Correspondence to:

Angeliki Minia, aminia05@gmail.com
Panagoula Kollia, pankollia@gmail.com
Leonidas Alexopoulos, leo@mail.ntua.gr

INTRODUCTION

Articular cartilage is a white, elastic, connective tissue
which consists of a single type of cells called chondrocytes.
[t has an important mechanical role in diarthrodial joints as
it provides a smooth, lubricated surface that is responsible
for joint articulation with minimum wear. Under normal
physiologic conditions, chondrocytes synthesize and main-
tain pivotal extracellular matrix (ECM) components that
give articular cartilage its form and mechanical properties.
However, under pathologic conditions, such as osteoarthritis,
the balance between anabolic and catabolic activities is
disrupted in chondrocytes causing degenerative changes
in the cartilage matrix."” In healthy adults, physical activity
reduces the risk of cartilage destruction suggesting the pro-
tective role of joint loading in a physiologic biochemical and
biomechanical environment.? On the other hand, risk factors
for osteoarthritis such as obesity, trauma and joint injury®,
serve a critical role in the development and progression
of the disease when they occur in a different biochemical
environment’. Chondrocytes respond to mechanical load as
a means of regulating growth, cellular differentiation and
metabolism in the cartilage matrix throughout development
and maturation. The mechanical loading of chondrocytes,
therefore, stimulates the synthesis of extracellular matrix
components. Moreover, the responses of chondrocytes to
mechanical loading are highly dependent on frequency,
strain - rate and loading amplitude. Chondrocytes perceive
mechanically induced changes in the ECM and respond to
mechanical stimuli via a signal transduction system. The
process by which biomechanical signals are converted to
chemical signals and regulate cell activity and behavior
via signaling pathways is called mechanotransduction and
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plays a crucial role in chondrocytes responses. In this review,
we discuss the recent progress regarding the cell-ECM
interactions and mechanotransduction in chondrocytes
aiming to understand the mechanisms that occur during
the loading of articular cartilage.

ARTICULAR CARTILAGE
Composition of articular cartilage

Articular cartilage is a type of hyaline cartilage which is
located within diarthrodial joints and between the inter-
vertebral disks. Unlike to other types of hyaline cartilage,
it is not surrounded by perichondrium and lacks vascular
system. Therefore, gas and nutrients exchange takes place
via diffusion, rendering articular cartilage, a hypoxic tissue
with oxygen tension ranging from 10% in the surface to
1% in deeper layers.® The provision of oxygen and nutrients
is performed via a thin layer of fluid called synovial fluid,
which is located between the opposing cartilage surfaces
at the joints. Synovial fluid is responsible for supplying
chondrocytes in adult articular cartilage with oxygen and
nutrients and removing carbon dioxide and metabolic waste
products. Articular cartilage consists of a single cell type,
chondrocytes, which are surrounded by an extracellular
matrix framework. Chondrocytes contribute about only
1% to the total volume of articular cartilage, but they
are crucial as they are responsible for the production and
maintenance of the extracellular matrix.

EXTRACELLULAR MATRIX

The extracellular matrix consists of chondrocytes and
serves a vital role being responsible for cartilage forma-
tion and its mechanical properties. It is composed of two
components; the tissue fluid and the structural mac-
romolecules. Tissue fluid mainly consists of water, with
small proteins and metabolites. It also contains a large
number of cations in order to balance negatively charged
proteoglycans. The main structural macromolecules of the
extracellular matrix are collagen, representing 60% of the
tissue, proteoglycans (25%-35%) and non-collagenous
proteins and glycoproteins 15%-20%.’

PERICELLULAR MATRIX

Chondrocyte physiology is influenced by several environ-
mental factors, such as matrix composition, soluble media-
tors (e.g. growth factors and cytokines) and biophysical
factors generated by mechanical loading of the joint.*’
The lack of vascular system in the adult articular cartilage
highlights the importance of chondrocyte immediate
pericellular environment in cell activity regulation. Each
chondrocyte is surrounded by a pericellular matrix that, in
combination with the enclosed cells, is called chondron.'"
Although the complete function of the pericellular matrix
in cartilage is not clear yet, the existing data suggest that
the pericellular matrix acts as a transducer of biomechani-
cal and biochemical signals for the chondrocyte.'”"*' The
results of theoretical models'>'*"” and experimental stud-
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ies'®"® support that both the extracellular and pericellular
matrix play an important functional role in the regulation
of the mechanical and physiochemical environments, which
affect chondrocyte metabolism, cartilage homeostasis and
overall joint health®.

MECHANICAL LOADING AND CARTILAGE
DEFORMATION

In healthy cartilage the unique composition and the in-
tricate structure of the extracellular matrix provide specific
mechanical properties enabling the tissue to withstand a
lifetime of cyclic loading deformation.”' Cartilage is a highly
hydrated tissue and during its loading, water is progressively
squeezed out of the tissue causing direct tissue, cellular
and nuclear deformation.? Thus, chondrocytes can be
subjected to fluctuations in extracellular osmolarity leading
to activation of intracellular signaling cascades and acute
volume changes. The subsequent active volume regulation
causes cytoskeletal F - actin restructuring, as well as solute
transport and extracellular calcium ions (Ca”*) influx, which
is amplified by release from intracellular stores (endoplas-
mic reticulum, mitochondria).” Studies on chondrocytes
mechanotransduction have demonstrated that sodium
ions (Na") first enter the cells, resulting in depolarisation
of the membrane, followed by elevation in intracellular
calcium (Ca*) that causes membrane hyperpolarization.
This leads to the opening of Ca’" activated potassium ions
(K*) channels which results in K* efflux in order to restore
the resting membrane potential (-41 to -12 mV).”

Using fluorescent indicators to measure intracellular Ca”*
by fluorimetry or confocal microscopy in chondrocytes, it
has been proposed that a transient increase in intracellular
calcium is one of the earliest events in mechanotransduc-
tion.*****® The production of calcium waves leads to the
release of other intracellular messengers such as inositol
triphosphates (IP3) and diacylglycerol (DAG), activating
kinase cascades.”” These activated kinase cascades play a
fundamental role in maintaining the chondrocyte phenotype
by regulating the expression of general and chondrocyte
specific transcription factors (e.g Sox genes).” The latter
activate chondrocyte specific genes related to differentia-
tion, growth and survival of these cells in the extracellular
matrix.

Mechanical loading is responsible for the deformation
of the cartilage and it is reported as strain, defined in one
dimension as the change in thickness divided by the original
thickness. The measurement of cartilage strains under in
vivo loading has been quite difficult. However, imaging
techniques, such as magnetic resonance imaging (MRI),
alone or in combination with high-speed dual-fluoroscopy,
have been developed in recent years enabling measure-
ments of cartilage deformation during or after various
activities.?>?°?"#*#3*% These studies demonstrate that car-
tilage strains depend on both the anatomic location within
the joint as well as the particular activity performed. For
example, a short run of twenty minutes leads to transient
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cartilage strains of 20% in areas bearing the weight of the
femur. On the other hand, in the tibia, strains of 30% are
observed after activity.”’ The biphasic nature of cartilage
is responsible for the significant viscoelastic behavior of
the tissue and the necessary recovery time to its original
height after loading. Thus, cartilage thickness decreases
from morning to evening under the repeated loading of the
tissue during the day with no available time for recovery,
whereas this deformation is restored during the night.*

In cases of injury and disease, cartilage deformation
varies considerably and these altered loading patterns
are likely to take part in osteoarthritis (OA) progression.
In adults with high body mass index, a known risk factor
for osteoarthritis, the cartilage deformation in the medial
tibia increases from 3% to 5%.>° Another example is the
increased knee strains, observed in case of simultaneous
loss of the anterior cruciate ligament.*’ These examples il-
lustrate the importance of mechanical loading on cartilage
health and highlight its crucial role toward understanding
cartilage pathology.

EFFECTS OF LOAD ON CHONDROCYTES
Chondrocytes respond to mechanical load as a means of
regulating growth, cellular differentiation and metabolism
in the cartilage matrix throughout development and matu-
ration. The mechanical loading of chondrocytes, therefore,
stimulates the synthesis of extracellular matrix components.
However, certain types of loading can provoke pathologic
responses.”****® Particularly, physiologic magnitudes of
dynamic compression (10%-20%) induce the synthesis of
extracellular matrix components, including proteoglycans
and collagen. The responses of chondrocytes to mechanical
loading are highly dependent on frequency, strain - rate
and loading amplitude. For example, super-physiologic
magnitudes of loading (>20%) do not induce the produc-
tion of extracellular matrix molecules*' while static load-
ing inhibits matrix synthesis*. The effects of mechanical
stresses and strains to biosynthesis and homeostasis of
chondrocytes have been studied in vivo and in vitro. Static
compression has been found to decrease proteoglycan and
protein synthesis.**** In cartilage explants, static compres-
sion decreases biosynthesis of macromolecules™***" and
may even lead to cell death®®. Other studies conducted
in cartilage explants have shown that static loading of
50% strain induces the phosphorylation and activation
of p38 and ERK™; proteins that take part in chondrocyte
catabolism™*"****_ Studies conducted in three — dimensional
cultures with cells encapsulated in appropriate material (e.g
agarose) have demonstrated that static loading of 50%
strain leads to reduction of the proteoglycan synthesis
according to the duration of the culture and the forma-
tion of the extracellular matrix around chondrocytes.> On
the contrary, dynamic compression at frequencies greater
than 0,001Hz stimulates proteoglycan and protein syn-
thesis.*”*>*® In vitro, proinflammatory cytokine interleukin
(IL)-1PB stimulates the release of proinflammatory mediators
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such as nitric oxide (NO), prostaglandin (PG)E2, and cyclo-
oxygenase (COX)-2. Chowdhurry and associates showed
that dynamic compression of chondrocytes at 15% strain
and THz counteracts the production of these IL-1p-induced
mediators.”” Mechanical stimulation of chondrocytes also
antagonizes IL-18 and TNF-a —induced inflammatory and
catabolic responses, such as upregulated COX-2 and genes
involved in cartilage catabolism.”®*® As a result, mechanical
load acts beneficially for cartilage due to the inhibition of
the transcription factor nuclear factor-kappa-B (NF-«B) to
translocate into the nucleus and activate target - genes.*

CHONDROCYTE MECHANOTRANSDUCTION -
SIGNALING PATHWAY'S

Mechanotransduction is the process by which biome-
chanical signals are converted to chemical signals and
regulate cell activity and behavior via signaling pathways.
Chondrocytes perceive mechanically induced changes in
the ECM and respond to them. Firstly, chondrocytes detect
mechanical stimuli through cell-matrix interactions and
then process them using intracellular signaling pathways
which regulate the transcription and synthesis of appropri-
ate structural and signaling molecules.

Chondrocyte mechanotransduction is initiated at the
interface between the cell membrane and extracellular
matrix, and the processing of these mechanical signals
involves mechanoreceptors such as ion channels and inte-
grins.”” For example, the membrane stretch that occurs in
chondrocytes under compression or hypo-osmotic condi-
tions causing swelling, activates potassium channels.®**
An osmo-mechanosensitive ion channel which is highly
expressed in articular chondrocytes is the transient receptor
potential vallinoid 4 (TRPV4). Moderate dynamic loading
activates TRPV4 — mediated Ca”" signaling that mediates
the biosynthesis of matrix and the decreased expression
of catabolic and proinflammatory genes in chondrocytes.®
Calcium ions that enter the cell or are released from the
intracellular stores act as second messengers, serving a
critical role in the regulation of mechanotransduction and
multiple signaling pathways. These pathways include some
major mechanotransduction players such as nuclear factor
kappa-light-chain-enhancer of activated B cells (NF-kB),
protein kinase C, c-JUN N-terminal kinase 1 (JNK1) and
cyclic adenosine monophosphate response element-binding
protein (CREB).*® Kinase ERK1/2 and protein kinase p38,
members of the MAPK pathway, also participate in chon-
drocytes response to mechanical loading.*®’ Furthermore,
it has been suggested that the mechanical load in chondro-
cytes activates the transforming growth factor beta (TGF-B)
signaling pathway which controls many cellular processes
such as proliferation and cellular differentiation. Integrin
signaling is equally important in mediating the responses of
chondrocytes to loading.®® Integrins are transmembrane
receptors responsible for the cell adhesion to extracellular
matrix components and act as mechanotransducers for
force transmission via focal adhesions.”
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CONCLUSIONS

The lack of therapeutic approaches for cartilage injury
or associated diseases, in combination with the important
mechanical function of the tissue, have attracted the
interest of many research groups worldwide in order to
investigate the effect of loading to cartilage homeostasis
and metabolism. These studies have demonstrated the
importance of biochemical and biomechanical factors
on cartilage function and the crucial roles of loading, in-
flammation and growth factors on chondrocyte signaling
pathways. In particular, the responses of chondrocytes to
mechanical loading are highly dependent on frequency,
strain - rate and loading amplitude. The mechanical strains
could be either static loading that leads to a decrease of
glycosaminoglycans (GAG) and proteoglycan synthesis****
or dynamic compression which stimulates protein and
proteoglycan synthesis”*>*°. To date, several studies have
been conducted to investigate the responses of chondro-
cytes to mechanical effects in order to understand their
role in the pathology of diseases such as osteoarthritis and
rheumatoid arthritis, *"#*#*#4495471.72

Targeting of receptors and molecules involved in the signal
transduction system may provide a means of controlling
the response of chondrocytes to mechanical loading and
disease, given the strong connection between mechanical
load, inflammation and cartilage homeostasis.”” State of
the art data indicate that biomechanics and mechano-
transduction in the articular cartilage have a primary role
in cartilage health and pathology. Nevertheless, further
research is necessary in order to understand chondrocyte
signaling both in physiologic and pathologic conditions.
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EKAINMONTEZ LYNAAEAO®OI

EIZ MNHMHN rEPAZIMOY ©EOAQPATOY
1952-2016

Yus 22-5-2016 é@uye aipvidiws and i (wh o NTEPAZIMOL (MAKHX) 6EOAQPATOY, ekiektds ouvadenpos, ouvep-
yatns kail eifos.

O ekninwv yevwnBnke 1o 1952 kal onoudaoe otnv latpikh Zxonn tou Maveniotnpiou ABnvav. Exknaideubnke otnv Ma-
venotpiakn OpBonaidikn KAvikh tou Noookouegiou KAT (1980-1983), an” énou éAafe kal tn HiSaktopIikn tou diatpl-
pn. Ztnv Maveniotpiakn KAvika d1akpiBnke 1000 yid 1 NPoownika ToU Xapiopatd, 600 Kal yia v epyaukdtnta Kal
NV Katdpuon tou. Ev ouvexeia, yia pia tpietia, epydobnke otnv OpBonaidikn KAvikh tou Noookopeiou Manadnuntpi-
ou, énou anékinoe 161aitepn epneipia otnv Wuxpd OpBonaidikn. To 1986, pe tnv epappoyn tou EXY kai v idpuon s
OpBonaidikns KAvikns tou Noookopeiou E.E.X., Siopietar EnipeAnths B'. Ztnv KAvikh auth epydoBnke eni 30 cuvantd
£1n, 10 tefeutaia okt ws AleuBuvins.

O TEP. BEOAQPATOZ, Ba éfeya éu agiépwaoe t (wn tou otnv unnpeoia ts KAvikAs kal euputepa tou Noo. E.E.Z.,
oupPdniovias otnv opydvwon kai otnv v yével eEEAIEN ths. AoxonnBnke 161aitepa pe to Tpaupa kal unnpée and tous
NPWTONOPOUS Twv eVOOUUEAIKDY NAMOEWY OToV TONo Uas e Jadkd XEIPOUPYIKO €pyo, eknaideuon ouvadénpwy Kal
nAnBpa opINidy, avakovmoewy Kal dnpooieloswy. Enions, 101aitepa aoxoNNBNKE Pe Ty avuKATAoTaon Twy Peyd-
Awv apBpwoewy.

Mépa duws anod s avapepBeioes 0pYaVWTKES KAl EMNIOTNHOVIKES - XEIPOUPYIKES IKAvOTNTES Tou, 0 FEP. OEOAQPATOX
unhpte dvBpwnos apxwv kal ouaias, Npétuno 1atpoU Kal cuvadénpou. Zuvédeoe To dvoud Tou pe Ty avidiotedn npo-
opopd otov ndoxovia kal tn didbackania Kal EKNAiGEUCN WV VEWV 10TPWV.

O ekAinwv apnoe Npoéwpea niow v agiaydnntn culuyo tou Apiéta kai ta a&ia naidid tou Ntopiva kar HAia. Xnv ol-
Koyéveld tou, 6nws kal otnv OpBonaidikh KAvikh, dpnoe ducavaninpwto kevd. Tnv andeid tou Ba anafdvouv ol a-

petés, 10 napddelypa kar n ayeyadiaotn {wh tou.

Tipdvtas  pvAun tou, oty aiBouoa xelpoupyeiou ths OpBonaidikns KAvikhs tou Noookopeiou E.E.X. €660n 10 6-
vopa NEPAZIMOL ©EOAQPATOS.

I. 2. Mapns






