Acta
Orthopaedica et
Traumatologica
Hellenica

®

EAAHNIKH ETAIPEIA XEIPOYPTIKHZ OPOOITAIAIKHZ
KAI TPAYMATOAOTI'TAX

BpaBeio Akadnpias AGnvwv 2004

Tppnviaia €kdoon « Topog 66 « Teuxog 4 « OkrwPprog - NogpPprog - AskepPprog 2015 « AOHNAL

www.acta-ortho.gr www.eexot.gr

HELLENIC ASSOCIATION OF ORTHOPAEDIC SURGERY
AND TRAUMATOLOGY

Athens Academy Award 2004

lellenic Post
A. OAEMINTK 20, T.K. 15123, MAPOYZI

Quarterly edition * Volume 66 « Number 4 « October - November - December 2015 « ATHENS

ISSN 2241-4347 KQA. ENTYTIOY: 013970



EKAOTIKH ENITPOINH

MPOEAPOL:
MEAH:

EDITOR IN CHIEF:
MEMBERS:

EKAOZEIXZ KAYKAZ

ICAFLAS

KAFKAS PUBLICATIONS

MAMNAIQANNOY NIKOAAOY

MPIBAZ B. BEOAQPOX
EYAITEAOMNOYAOL AHMHTPIOL - XEPT1OX
KATEPOX KQNZTANTINOX

KOPPEZ AHMHTPIOX

KOYAAAHZ AHMHTPIOX

MAPKEAX T. NIKOAAOX
MAYPOTENHZ ANAPEAY
MAXAIPAL TEQPTIOX

METAZ MANATIQTHX

MIMTAMITHZ TEQPTIOX

IENAKHX ©EOAQPOL
MNANAAAKHE X TAMATIOX
TPIANTAOYAAOINOYAQOZ IQANNHX

EDITORIAL BOARD

PAPAIOANNOU NIKOLAOS
BABIS GEORGIOS
EVAGELOPOULQOS DIMITRIOS - SERGIOS
GRIVAS THEODOROS
KATEROS KONSTANTINOS
KORRES DIMITRIOS
KOULALIS DIMITRIOS
MACHERAS GEORGIOS
MARKEAS G. NIKOLAOS
MAVROGENIS ANDREAS
MEGAS PANAGIOTIS
PAPADAKIS STAMATIOS
TRIANTAFYLOPOULQOS IOANIS
XENAKIS THEODOROS

IATOKTHTHZX:
EAAHNIKH ETAIPEIA XEIPOYPIIKHYE OPOOTMAIAIKHY KAI TPAYMATOAOTIAY

BpaBeio Akadnuiag ABnvdv 2004

@Aéuivyk 20 (N. ®11oBén), 151 23 Mapouai, ABnva, TnA.: 210-685.4156, Fax: 210-685.4187
Website: www.eexot.gr, e-mail: info@eexot.gr
www.acta-ortho.gr

Ebvikri Avayvapion tou Acta Orthopaedica et Traumatologica Hellenica:

Yuppwva pe Tnv Anée. KEXY apibu. 2339/9-05-2008, Néuos 2256/94, dpBpo 1 nap. 2, ®EK 1287/2-07-2008
01 ONPIOCIEUEVES Epyacies TwV IaTpwV anoTeAouv KpiTripio ouykpiTikrig a&ioAdynang yia Tnv kardAnyn 6¢ong Tou
KkAddou ratpdv EXY.

EKAOTHZ: Efeva Aayava

AiguBuvon Marketing kai AiagpnpiotkoU Tunuatos: Natéoa lNanaBavaociou
XUuBoudor Alagriuions kai Erikoivwvias: Evia Zeviédn, Epn lNanayswpyonouiou
AigvBuvon Soviaéns: Mapia lkedvti

Eripéneia-AidpBwon keipévwv: Avva Pandvn

YneuBuvos lMNapaywyns: MixdAns Lnupdnounos

EKAOZEIX KAYKAZ: Al TEQPTIOY 4, 153 42 Al [TAPAZKEYH - THA./ FAX: 210 6777590
E-mail: kafkas@otenet.gr, Website: www.kafkas-publications.com

PUBLISHED BY KAFKAS MEDICAL PUBLICATIONS: AG. GEORGIOY 4, 153 42 AG. PARASKEV! - TEL./FAX: 21067 77 590



EMIXTHMONIKH ENITPOMH KPITIKH ENMITPOMNH

AYDINU UFUK ANGELINI ANDREA MIXOZ IQANNHE

COMBALIA ANDRES COLL MESA LUIS MMAAEKAT AGANAZIOX
ROSE PETER FLIGGER IQANNHZ MMAMHE FEQPIOE
RUGGIERI PIETRO HALDI LOUMBNA MMAZIAPHE XAPAPAAAMIOE

SEIBELROCK KLAUS

TURCOTTE ROBERT

ULLRICH CHRISTOFER

VILLAS -TOME CARLOS

BEPETTAX AIONYZIOZ AAEEZANAPOX
[PIBAY B. ©EOAQPOX

KANABAKHE EMMANOYHA
KAMETANOZ FEQPTIOX
KOPOBEZHX MANATQTHE
MAAIZOX KONXTANTINOX
MHTZOY API'YPIOX
MANATIQTOMNOYAOL HAIAX
MAMATTEAOCIMOYAQOZ MANATIQTHX
LAMNKAX TEQPTIOX

HANTES MIHAIL

LOSENSKY JAN PRAGUE
AITOYPAKHZ MAYAOX
AAETAKHE AHMHTPIOX
ANTQNOTTANNAKHE EMMANOYHA
BAIOMOYAOX FEQPIOL
BAZIAEIOY IQANNHZ
TEQPTAKOYAIAL NIKOAAOX
INMANNAKOIMOYAOL XPHETOX
[TKAIATHZ IQANNHX

[PIBAY. BEOAQPOL

AANIANA ZQH
AHMHTPIAAHE AHMHTPIOX
IQANNIAHX TEQPT10X

MIMEATZIOX MIXAHA
MIENETOX IQANNHX
NIKOAAQY BAZIAEIOX
NIKOAOMOYAOZ KONXTANTINOX-ZABBAL
NTOYNHX EAEYOEPIOX
MANA EAIZA
MAMAAOIMOYAOZ ANTQNIOZ
MAMAAOMOYAOL FEQPTIOZ
MAMNAHAIOY IQANNHX
MANAKQEITAL IQANNHZ
MAMAMAPAZKEYAL IQYYHO
MATPIKOX TEQPTIOX
MATZIAOYPALZ ©QMAL
MAYAIAHZ NIKOAAOX

TXIPIKOX AGANALIOL IQANNIAHEZ BEOAOIOX METXATQAHY TEQPTIOX

TYANIANAKHE MINQAY, OEOAQPATOX NEPAZIMOL YKOMA XPYZOYAA

XPIZTOAOYAQY ANAXTALIOX KAZAKOZ KONZTANTINOX YTAMATHYZ EMMANOYHA
KAPAAHMAY IQANNHX TPIANTA®YAAOIMOYAOZ IQANNHE
KOKKINHZ KONXTANTINOX TPOBAX MEQPTIOX
KOPMAY 6EOAQPOX TEAMTZIOYPHE KQNXTANTINOZ
KQYTAKOY ABANALIOX OANAPIAHE EMMANOYHA
AYKOMHTPOX BAXIAEIOX XANTZQKOZX INMOKPATHZ
MATINHEZAAHY EYATTEAOX XPONOIMOYAOX EYLTABIOL
MALTPOKAAOYL AHMHTPIOX

SCIENTIFIC COMMITTEE REVIEWERS

AYDINU UFUK AGGOURAKIS PAVLOS KORMAS THEODOROS

CHRISTODOULOU ANASTASIOS ALEXAKIS DEMETRIOS KOSTAKOS ATHANASSIOS

COMBALIA ANDRES ANGELINI ANDREA LOSENSKY JAN PRAGUE

GRIVAS B THEODOROS ANTONOGIANNAKIS EMMANOUIL LYKOMITROS VASSILIOS

KANAVAKIS EMMANOUIL
KAPETANOS GEORGE
KOROVESSIS PANAGIOTIS
MALIZOS KONSTANTINOS
MITSOU ARGIRIOS
PANAGIOTOPOULOS ELIAS
PAPAGELOPOULOS PANAYIOTIS
ROSE PETER

RUGGIERI PIETRO

SAPKAS GEORGE

SEIBELROCK KLAUS

TSIRIKOS ATHANASIOS
TURCOTTE ROBERT
TYLLIANAKIS MINOS

ULLRICH CHRISTOFER
VERETTAS DIONYSIOS ALEXANDROS
VILLAS -TOME CARLOS

BABIS GEORGE

BADEKAS ATHANASIOS
BASIARIS CHARALAMPOS
BELTSIOS MICHAIL

BENETOS IOANNIS
CHRONOPOULOS EFSTATHIOS
COLL MESA LUIS

DALIANA ZQlI

DIMITRIADIS DEMETRIOS
DOUNIS ELEFTHERIOS
FANDRIDIS EMMANOUIL
FLIGGER IOANNIS
GEORGAKOULIAS NIKOLAOS
GIANNAKOPOULOS CHRISTOS
GLIATIS IOANNIS

GRIVAS THEODOROS

HALDI LOUMBNA

HANTES MIHAIL

HATZOKOS IPPOKRATIS
IOANNIDIS GEORGE
IOANNIDIS THEOLOGOS
KARADIMAS IOANNIS
KAZAKOS KONSTANTINOS
KOKKINIS KONSTANTINOS

MAGNISALIS EVANGELOS
MASTROKALOS DEMETRIOS
MICHOS IOANNIS

NIKOLAOU VASSILIOS
NIKOLOPOULOS KONSTANTINOS-SAVVAS
PALA ELISA

PAPADOPOULOS ANTONIOS
PAPADOPOULOS GEORGE
PAPAILIOU IOANNIS
PAPAKOSTAS IOANNIS
PAPAPARASKEVAS IOSSIF
PATSIAOURAS THOMAS
PAVLIDIS NIKOLAOS

PATRIKOS GEORGE
PETSATODIS GEORGE

SKOPA CHRYSOULA

STAMATIS EMMANOUIL
THEODORATOS GERASIMOS
TRIANTAFYLOPOULOS IOANNIS
TROVAS GEORGE
TSAMTSIOURIS KONSTANTINOS
VAIOPOULOS GEORGE
VASSILIOU IOANNIS



EAAHNIKH ETAIPEIA
XEIPOYPIIKHZ OPOOIIAIAIKHXZ KAl TPAYMATOAOTIIAZ

BpaBeio Akadnpuiag ABnvayv 2004

AIOIKHTIKO XYMBOYAIO
EAAHNIKHZ ETAIPEIAX
XEIPOYPTIKHZ OPSOTAIAIKHE KAI TPAYMATOAOTIIAZ

MNp6edpos

MNpoedpos 2014

A" Avunpo6edpos

B” Avunpoebpos

levikos [pappatéas

Tapias

Eibikés Tpappatéas

Exknpdownos Makedovias — ©pdkns

Eknpoownos Extaktwv Mefmv

2015

©e6pinos L. Kapaxanios
fewpylos A. Maxaipds
Mavayimns A. EuotaBiou
Mavtenns K. NikoAdou
Beb6dwpos M. Kopuds

Ytapduos A. Manaddkns
Obuoocéas A. Ma&ivos
AnéEavdpos A. EneuBepdnounos

Ytepavos A. KoutoootdBns

EXECUTIVE BOARD
OF THE HELLENIC ASSOCIATION OF
ORTHOPAEDIC SURGERY AND TRAUMATOLOGY

President

Immediate Past President
President Elect
Vice-President

Secretary

Treasurer

Deputy Secretary

Council Members

2015

Theophilus S.. Karachalios

George A. Machaeras.

Panagiotis A. Efstathiou

Pantelis K. Nicholaou, MD, DSc
Theodore P. Kormas

Stamatios A. Papadakis, M.D., PhD
Odysseas A. Paxinos, M.D., PhD

Alexandros A. Eleftheropoulos, M.D.
Stephen D. Koutsostathis



EAAnvikh Xeipoupyikn
OpBonaidikn kai Tpaupatonoyia

Touos 66 ® Teuxos 4 ¢ 2015

[TEPIEXOMENA

Augotepdnieupn oAikn apBponiaotikn ydvaros kai oAikn apBponiactikn 10xiou o€ wxpovooikn
apBpondBeia - MNapouoiaon €aipetikd ondvias nepintwons kai BiIBAoypaikn evnuépwon

Abaponounos A. Mavayimns, Apoutoas Kwvotavtivos, fappds Mixdnns, Youkdkos K. Mavayidmns ..................... 155

JUYKpITIKN UEAETN OE apPOTEPONAEUPES avoIKTES avatdéels evos n Uo otabiwv, os ouvduaouo LE OOTIKES
eneuBdoeis, oe napapenuéva avantuéiakd duonAaotikd ioxia

AANAN A FAIQ] oo 161

H Bspaneia twv katayudtwv Sidpuons kvauns kar n 616pOwaon twv NapapopPwoswy LIE XpRon KUKAIKOU
nAaioiou tunou llizarov

Kwvotavtivos ABavaconounos, Oe08wPOS B. TRIBAS ....c....iiiii e, 166



Acta Orthopaedica
Traumatologica Hellenica

Volume 66 ® Number 4 @ 2015

CONTENTS

Bilateral knee and unilateral hip arthroplasty in Ochronotic arthropathy - Case report and review of
the literature

Adamopoulos A Panagiotis; Droutsas Konstantinos; Gavras Michalis; Soukakos K Panagiotis ................c.c.ccco.e. 171

Comparative study between one or two stage bilateral open reduction and bony procedures for
neglected developmental dysplasia of the hips

AANAN A FATQJ oo 177

AO 42 C3 tibia fractures treated using the llizarov External Fixator
Konstantinos Athanasopoulos; Theodoros B GIiVAS ............ccoviiiiiiiiieeo e e 182



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.
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Apgotepénieupn oflikh apBpondactikn yévatos
kai ofikn apO@ponfacukn 10xiou
o€ wXpovooikh apBponadeia

MAPOYZIAZH EXAIPETIKA ZMANIAZ NMEPINTQZHZ KAI BIBAIOTPA®IKH ENHMEPQZH

AAAMOIOYAOZ A. MANATIQTHZ, APOYTZAZ KQNXTANTINOL,
FTABPAX MIXAAHEZ, XOYKAKOX K. MANATIQTHZ

OpBonedikn Knivikn Tevikou Noookopgiou Atukns «Xiopavoyneio - Auadia OAépivyk»

MEPIAHWH

H wxpdvoon h wxpovoaikh apBpondbeia nepypdpnke
npwIn Qopd and tov Virchow to 1866' kai gival pia ona-
via ékppacn tns afkantovoupias. H ondvia auth diatapa-
xh tou petaBoniopoy s wpoaoivns, xapakinpietal anod
v anofonn Pe ta oUpa TOU OPOYEVTIOIKOU OEE0S YEYOVOS
nou NPOKAAEl To XpWHATOPS TOUS KAl TN CUGCWPEUCH ToU
og didpopous 10ToUs kal 1dlaitepa otov apBpikd xovopo.
Mapouaidloupe v nepintwon dvdpa acBevn €1ty 62, 0
onoios npoonnBe oto Noookopeio pas avapépovias du-
okoflia otn B&dIon Adyw enipovou alyous oto 6e€i6 10xio
kal yovadyia apgotepénieupn pe éupaon 6e€id. Ex tou a-
kuvonoyikoU eNéyxou Npoékuye eikdva ooteoapBpitdas I-
oxiwv kal yovatwv. Mpoypappatiotnke apxikd yia oAIKA ap-
Bponnactkn yévatos kal Katé t SIGPKEIa TOU XEIPOUPYEI-
ou Bpebnkape anévavu og pia €IKOVA EKTETAPEVNS OOTED-
apBpiudas kal kaotavopaupou XpwuatouoU twv xovopl-
VWV ENIQAVEIDY TwV Pnplaiwv kovouAwy, tns KVAUNS Kal
TV pnviokwv. H idia eikéva Napoucidotnke Kal Katd v
enépPaon oAikns apBponAactikns 1oxiou Kal tou anfou
yovatos nou akofouBnoav 3 kal 6 phves apydtepa avu-
otoixws. O1 epyactnpIiakés Kal avatoponabonoyikes eEeTa-
ogls nou akonouBnoav £¢dwaoav tn didyvwaon s afikanto-
voupias. Mapouaoialoupe v kAIVIKN auth nepintwon 616-
T undpxouv Aiyes kAIvikés BIBAIOYPAPIKES AVAPOPES OXE-

AiguBuvon Addndoypagias:
Abaucénouros A. lNavayidtns
Qkeavibwv 4, 15125, Mapouoi
TnA: 6972480727

UKG pe auth tn ndBnon kai enions eneidn eival e€aipeu-
K& ondavio aoBevns va unoPAnBei oe apBponiacukn tpI-
@V peydnwv apBpmaoswy xwpis va €xel vawpitepa diayvw-
otel n afkantovoupia.

Né€eis kAg1b1d: Arflkantovoupia, wxpovoon, wXpovooikn
apBpondbeia, opoyevtoikd oEu

EIZAIQrH

H aAkantovoupia (McKusick 203500) ivar noAu ondvio
petaponikd véonpa kar opidetal ws N autooWHATKA UNo-
Asinoépevn kAnpovopikh éAdgiyn tou nnatkou ev{Upou o-
€e1660Ns T0U opoyevoikoU oféos (Eikéva 1)."* H éAneiyn
ToU ev{UUOU MPOKANEl CUCOMPEUON OUOYEVTIOIKOU O&€E-
0s Ota KUTIapa Kal 0td Uypd ToU ompatos. Xapaktnpiletal

TYROSINE

I

4 - HYDROXYPHENYLPYRUVIC ACID

\

HOMOGENTISIC ACID

HOMOGEMTISATE 1,2

DIOXYGEMASE *d‘ ALKAPTONURIA

MALEYLACETOACETIC ACID

Eikéva 1. H kataBoAikn 0b6s tns tupoaivns. H éAdeiyn tou nna-
tkoU ev{Upou oeibdons tou opoyevuoikoU 0EEos npokanel tnv
afkantovoupia AGyw s CUCOWPEUONS TOU OLIOYEVTIOIKOU 0&€0S
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Eikéva 2. Aktvoypagia f-p yovdtwv

Eikéva 4. Anoténsoua tns oniknis apBponAactikns yovatos

E.EX.0.T, Tépos 66, Teuxos 4, 2015

Eikéva 3. Akuvoypapia 6e€ioU 1oxiou

\

ano v «tpiddax»: anofonn opoyevicikoU o&gos and ta
oupa, apBpitda kar wxpovoaia. MoAupepn kKabws Kal po-
VOHEPN OPOYEVTIOIKOU 0E€0S CUCOWPEUOVTAl OTO OUVOETI-
K& 1016 TV x6vOopwv. H unépxpwaon pnopei va eppaviote
oto 6épua, ota ootd, otous x6vépous, atous opBanpoUs
Kal ota autd, oto evbokdpdio kal us BanBides, kabms kal
OToUS VEPPOUS.” H GUGOMPEUCN TOU OLOYEVTIOIKOU OE£0S
npokanei coPapés adfoimaels otn onovouAikn othAn Ka-
Bs kal ous apBpwoels yovatwy, 1oXiwv Kal MPWV.

Eival nonu evdiagépov 6T SiayviotnKe O alyunuakn
poUpia tou 1500 n.X.* Yus H.M.A. epgaviletar pe ouxvétnta
1/1.000.000. Avagépetal pe peydnn ouxvotnta eUpavions
otn ZAoBakia’ kal otn Aopivikavi Anpokpatia®. Epgaviera
o€ 6es us UAEs kal pe fon ouxvotnta ota 6Uo euAa, afnd
avapépetal ws BapUtepn otous avopes.” Ttnv EARGSa Sev
UNAPXOUV avapopéEs yia T ouxvotntd tns Nnddnons autns.

H &1dyvwon tibetal and v kaotavéuaupn Xpoid nou a-
MOKTOUV ta oUpa KAtd tnv Napapovn Tous oTtoV aTHoo(al-
pIkd aépa. Enions, katd tnv avaywyn pe xAwplouxo oibn-

Eikbva 5. AlgyxeipntKES QwTOypaPies Katd th XEIPOUpYIKA npoonéfaon, oot

Kd TEUAXIa Kal TEUAxia pnviokou

po anoktouv yadalonpdoivo xpwpa, v yivovial kaota-
vé pe npooBnkn avudpaoctnpiou tou Benedict. uvnBws
yia tn S1dyvwon dgv anarteital xpwpatoypaeia wwv oupwy
oe Aenth ouPada, nou anotedei tnv nio €1dikn pébodo.

MAPOYZIAZH NEPINTQXHX

YInv nepintwon pas, dvdpas 62 €TV TV €NOXN TOU NPW-
ToU xelpoupyeiou, NpoonABe yia ektiupnon oto voookopeio
pas Adyw enigovou afyous oto He€i6 1oxio kal ota yovata.
H Anyn tou IotopikoU ev pas €dwae kKanola xpNaolua otol-
xeia 616U 0 aobevns dev énaoxe and kdanoia xpovid vooo,
bev AduPave papuaka og xpdvia Baon, dev Atav Kanviotns
Kai bev gixe KAMOIO 101a{TEPO OIKOYEVEIAKO 10TOPIKO. Exel 101
aitepo evdlapépov 1o endyyeAud tou. Epyaldtav yia 40 xpd-
via o€ otaBpod ave@odiaopou kauoipwv. Agv htav duvati n
Anwn yeveukoU unikoU and ouyyevikd npdownad mhaote va di-
ayvwotei eEwyevhs wxpovoaolkh apBpondBeia. BiBAioypal-
KES avapopEs Undpxouv POvo yia 2 NepINTWoEls eEwyevous
WXPOVOONS Kal agopouacav Pévo oto déppa Kal Kapia yia
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MNivakas
BiBAioypagikés avapopés
Apbpo ‘Etos | HAikia/®Uno ApBpwon Tunos npéOeans Fol!jlgw Anoteféopata
Konttinen et al. 1989 58/A 2 yovata Xwpis to1pévio --- Kana
Carrier and Harris' | 1990 70/A 2 yoévarta Kkal loxia - --- Bedtiwon
Ramsperger et al.” | 1994 57/A Apliotepd yévato - -
Aydogdou et al.” 2000 48/A Aplotepd yovato Xwpis o1pévio 4 xpovia Kana
Demir’ 2003 70/A 2 yoévata Xwpis toIPEVTO 14 pnves Kana
Moslovac et al” 2003 70/A 2 ybvata Kkai ioxia Me toipgvio 7 xpovia Apiota
Fisher and Davis" 2004 69/A 2 yovata Kkal ioxia - 5 xpovia BeAtiwon
Spencer et al."" 2004 53/6 2 yovata 7 xpovia Kada
Kotela et al.” 2008 59/A 2 yovata Me tolpévio - Kada
Kefeli et al.” 2008 60/6 2 yovata Me to1yévio 10 pnves Kana
Araki et al.” 2009 56/A 2 yovata Xwpis to1pévto - Kada
Babak Siavashi 2009 54/0 A6 10%i0 Me To1évio
Egpnt:r? d_ez ot gl 2010 68/0 ApIOTERS YOVATO - Kang
Abimbola et al.™ 2011 48/A ApICTERD YOVATO Me toIpévio 2 xpovia Apiota
Varvitsiotis et al.” 2014 55/A 2 ol 6 xpovia Kana
A.Malakasi et al. | 2012 77/A Ae€16 yovato Me tolpévio - Kada
Z%sz‘et All Acar 2013 62/6 Ag€16 10xi0 Kkal apIotepsd yovato yg\fé?opiut)?)ligi\glig\zlo 18 pnves Kana
Ramadan et al.™" 2013 69/A 2 yovata Me toIpévio 1 xpévo Apiota
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Eikéva 6. ApBpik6 uypd

wxpovooikh apBpondBeia.® Katd v kAvikh eEétaon eupa-
VIOE évtovo Aafyos Katd Ty KApyn Kal éKtaon tou yévatos,
e elkéva evdapBpikhs oufoyhs pIkphs noodtntas uypou,
pe nAhpn k&uywn kal xwpis éAneipua éktaons. Eppdvie an-
YOS Katd v éow Kal £Ew otpoph oto S0 1oxio. Ex Tou a-
KuvoAoyikoU enéyxou npoékuye ooteoapBpitda oto de€io
yOvVaTo pe peiwon tou éow Slapepiopatos kal napatnphon-
Kav 00teE0(pUTKES annolihoels oty eniyovatida. Enions, eu-
pavidovtal ektetapéves aNAoIMOEIS OTo apIoTEPO yOVaTO O
peyanutepo Babuod, toundxiotov akuvoAoyiko, adnd pe n-
niotepn kAIvikA eikéva (Eikéva 2). Eugaviletal enions ekte-
tapévn ooteoapBpiuda Se€ou 1oxiou (Eikdva 3).

O aoBevins NPOyPAPPATIOTNKE YId XEIPOUPYIKA néuPa-
on oAikns apBponAacukns yovatos. Katd tn didpkeia tou
XEIPOUPYEIOU Kal EUBUS PETE TN XEIPOUPYIKA Npoonénacn
TOoU yOVatos, Napatnphoape OKOUPOXPWHO XPWHPATOUO
ToU BuAdKou, Twv OCTKWOY X6vOpwV, ToU TévVovid ToU Te-
pakeAnou Kal twv pnviokwv. H ondvia auth €ikéva, €-

Eikdva 8. Eikdva be€iou ioxiou petd tv oAikn apBponiactkri

Eikéva 7. Ae€i6s opBanyos

novopadépevn ané noidous ws «AcBévela twv padpwv
ootwv» (Black Bone Disease), ouvodeUetal and ektetapé-
vn kataotpodhn Adyw apBpitdas twv unpidiwv kovouAwv
kal tou kvnuiaiou Plateu. Mpoxwphoape og oAikh apBpo-
nAaoukh enipaveias kar oteifaye yia 1otonoyikh eEétaon
0O0TUKA TEPAXIA Kal pnviokous (Eikéva 4).

H 1otonoyikn e&étaon enifefaiwoe v kAvikn didyvwon.
Mpokertal yia wxpovoaolkn apBpondbeia h adkantovoupia.
H emBePaiwon npbe kal and v e€étaon twv oUPwWV ToU
aoBevh, Twv tepaxiwv Tou apBpIkoU upéva, Twv pnviokwy
Kal twv 0oUK®V tepaxiowv (Eikova 5), kaBws kal tns eE€ta-
ons apBpIkoU uypou anod to yovato (Eikdva 6). Ztnv ne-
paitépw KkAvIKA eG€taon tou aoBevous, evioniotnke okoU-
POS XPWUATIOPOS TwV 0POAAUmY, ONUEIO XAPAKINPIOTKS
s adkantovoupias (Eikova 7).

MeTd tn Peteyxelpnukh anokatdotaon tou acBevh, npo-
ypappatioape v ofikn apBponnactkn oto Oe€id 1oxio, n
ornoia NPayuatonoinBnke 3 pnves petd tnv enéufacn oto
yovarto, pe peyann enituxia kal ous 6Uo nepintoels (Ei-
Koves 8, 9). Metd and 6 pnves npaypatonomBnke ofikh
apBponAacuKA 010 ApIoTEPO YyOVATO €MIONS EMITUXNUEVN
(Eikéva 10). Eivar e€aipeukd ondvio évas acBevhs nou nd-
oxel ané ankantovoupia va unoPAnBei oe 1peis oAIkés ap-
BponAaotkés xwpis va éxel 1Bl n didiyvwon npogyxeipn-
ukd. AUto 1o yeyovos Kabiotd peyanou evilapépovios T
OUYKeKPIUEVN nepintwon.

FOLLOW UP

Katd i didpkeia twv enave€etdoswy (follow-up) tou a-
0Bevous dUo xpdvia and v npwtn oAikh apBpondaot-
KA yovatos, evapion xpovo Petd tnv oAikh apBponAaciki
Ioxiou kal éva xpdvo and i deutepn onikh apBpondact-
KN yovartos, ta kAvikd kar akuvofoyikd anoteféopata ei-
varl dpiota. O aoBevhs nepnatdel uUoIoNOYIKA Kal XwpIis
n BonBeia Baktnpias, €xel NANPN KAPYN Kal €KTaon twv
yovdatwv kal nAnpn Kivnon tou Ioxiou, xwpis va napano-
VIETal yId NOVo Katd tnv Kapyn, éow Kal é§w otpoph. Asv
napoucldlel avicookenia kar 6ev avapépel Ndvo Katd us
KaBnuepivés tou dpaotnpidtntes (Eikdva 11).
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Eikéva 9. OAikn apBpornAactikh ioxiou. @aivetal 0 OKOUPOXPWHOS XpwUAatiouds tns Unpiaias KEeanns kai ts kotuAns

LYZHTHZH

H wxpovooikn apBpondBeia, cuxvh ékppacn tns afka-
ntovoupias, gival pia e€alpeukd ondvia petafonikn vdoos
Kal opiletal ws n autoowpaukh unodeinéuevn KANPovo-
pikn €éAREIPn Tou nnatkoU ev{Uuou oEeiddons Tou OpoYE-
VUOIKOU 0E£0s.

O1 ankantovouplikoi acBeveis €ival cuvhBws aoupntw-
patikoi otnv naidikn kai veavikh nAikia™' "', av kar n unép-
XPWOon twv oUpwv prnopsi va napatnpnBei kai oty naidi-
kh nAkia'. To 25% twv atépwy Pe aAkantovoupia Sev ep-
@aviCel okoupOxpwpa oupad, yI' autd kal noidofl aoBeveis
pe wxpovoaoia napapévouv adidyvwatol Yéxpl tnv evaaikn
{wn. H avendpkeia ts ooukpdons — icopadtéons'” kal o
veoyvikods unepnapabupeoeldiopds pnopei va ouykinpo-
vopouvtal pe tnv afkantovoupia. H wxpovooia pnopei va
eival kar e§wyevns, opeiNduevn o€ didpopes BAantkés ou-
oies, 6nws N eaivonn, n pIvitpo@aivénn, o BevEévio kai n
ubpokivévn. LV eEwyevA WXPOVOoia N NapatnPEoUPeVn
otnv afkantovoupia apBpondbeia anouciddel.

H wxpovoaoiknh apBpondBeia napouacidletal cuvnBws tnv

Eikéva 10. Oikr apBponAactikn apiotepou yovaros. aivetal n Xapaktnpiotik OKOUPOXpwN EIKOVA TwV apBpIKwV eNiQaveiwy

3" ka1 4" 6exaetia s {whs Kai eival BapUtepn otous GvOpes.
Avagépetal 6u ta kAIVIKE onpeia ts ankantovoupikns w-
xpbvoons kaBuotepouv kar Oev epgavidovial npiv v -
taptn dekaetia s lwns, S16T pe ta xpdvia n kdBapon pé-
0w TWV VEPPDVY TOU OHOYEVTOIKOU 0E€0s peidvetarl. * Hmia,
kal noAU ondvia ektetapévn, wxpovoaoikh apBpondBeia é-
xel avagepBei kal ota naidida. O1 nio ouvnBeis ekdNAMOEIS
s gival n 61axutn aoPéotwon tou pecoonovduniou diokou
E Otévwaon tou pecdpBpiou iactpatos Kai €161kou Tnou
apBpondbeia tou aovikoU oKeNETOU Kal TwV NEPIPEPIKWDV
apBpwoewv. Mepipepikn apBpiuda napatnpeital oe 6Aous
oxebdv 1ous aoBevels e v Népodo tns nAikias."™'® Apxi-
K& eppavietal ota x€PIa, TS MNXEOKAPMIKES, Ta I0Xia, 1d YO-
VOTd KAl TOUS WPoUS Kal ekdNAMVETAl Pe NdvVo, NePIopIoUd
s KIvNuKkOTNTas Kal UdpapBpo. Avagépetal egdavion Kh-
Ans pecoonovouniou diokou, N onoia Ynopsl va €ival Kal
n npdtn ekdARwonN ts vooou'’, kaBs kal autdpatn phgn
TeVOVIWY, €Nions ws NPWIN ekdnAwon s véoou'®.

Ektds Tou JuooKeAETKOU CUCTAPIATOS UNAPXOUV avapOPES
yia npoofonn kal dAdwy cuctnpdtwy énws T Kapdiayyeia-

Eixéva 11. OAikn apBponAactikni 1oxiou kal yovdtwy
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K& ouotnpa, pe gpavion deuteponabous aoPBéotwons s
aoptknhs Banpidas'® n onofa pnopel va eival oo coBaph,
WOTe va anaithoel engfyouca avukatdotacn s, otévwon
s aopths” *** kal Ioxalpikh kapdiondBeia, n onoia odnyei
o€ éuppaypa tou puokapdiou. Enions, undpxouv avaopéEs
yia npocPBoiin Tou oupornoINTKOU CUCTAUATOS PE EUPAvIon
didykwons kar NiBiaons tou npootdtn, vepponiBiaons, ve-
PPIKAS QVENAPKEIaS -ouvhBws o dyia otddia’™ -, kabms
KQI TOU avanveuotkoU CUCTAPATOS PE EPPpAVIon ENpOTNTas
oto pdpuyya, duogayias kal duonvoias.

Eival pia nédBnon yia tv onoia dev undpxel Péxpl ouy-
uns e161kn Bgpaneia.”® H ouviotduevn Bepaneia gival n pei-
won Anyns eaivudanavivns kai tupoaoivns kar auEnon An-
wns ackopRikoU o&€os.

H kataotpo@n twv XévOpIvwy eNIPAVEIDY Twv apBpw-
OEWV €ival eKTETAPéVN Kal epgavidetal and veaph nAikia,
ye anoténeopa o aoBevhs va odnyeital ouxvd o€ oAIKA ap-
Bponnacukn oe nAikia pikpdtepn twv 60. H oAikh apBpo-
nAaoukn anotenei kai t povadikn AUon, wote va BeAtiw-
Bei n noidtNta (WNS AUTWVY TwV A0BeVDV.

O1 avagopés o€ onikn apBponAactikn o€ SNUOCIEUPEVES
NEPINTMOTEIS WXPOVOOIKNS apBpondBeias napouaidlouv a-
notenéopata egioou kand pe us NeEPINIWOEIS aoBeVV PE O-
oteoapBpituda xwpis wxpodvoon. Eneidn, dpws, EXxouv Hovo
ONPIOCIEUPEVES AVAPOPES OE LEUOVWEVES MEPINTWDTEIS, OV
undpxouv KateuBuvtNpIes ypappEs yia tnv odikn apBponda-
oukn og aoBevels pe wxpovooikn apBpondBeia (Mivakas).”’
Yn BiBAioypapia Aiyes gival o Yenétes nou apopouv otnv
npdwpen xandpwon ns apBponnactkhs o€ acBeveis pe w-
xpovoolkn apBpondBeia. v épeuvd pas otn BifAioypa-
oia, bev UNAPXOUV AVAPOPES OE NEPINTWOEIS AvaBemPNONs
apBpondacukdy yovatos h 1oxiou. O1 Spencer et al. ava-
Qépouv 6u Oev avupetmnioav eNnAoKEs PETd Ty Npayda-
tonoinon oAikhs apBponAdactkhs os 11 apBpidoeis og 3 a-
oBevels nou Siayvdotnkay Je wxpovooikh apBpondBeia.”
Avagépouv 6t bev napoucidotnke xandpwon s npobe-
ons h onolodnnote dnfo npéPAnua ota 12 xpdvia follow
up.”® BéBaia, oto pacua twv PetaBoAikdY NaBhoEwy Twv
00TV, AVAQEPETal pia MiBavh au&non twv NEPICTATKWY PE
np®Iun xafdpwon pias apBponiacukns.”* Ltn &ikn pas
épeuva otn BipAioypagia, Sev Bprkape kapia avapopd o
npwiun xaddpwon oAikhs apBponAacukhs yévatos h 1oxiou.

v nepintwon pas, o acBevns avagéper eVunwaolakn
Bentiwon s noidtntas s {wns tou Petd and us duo e-
neppdoeis oto yévato kai oto ioxio. Kabws dev avapépo-
VIl KaTayeypappéves avievOeiEels kal nepIntoels npow-
pns xandpwons apBponAaCTUKWOY O TETOIOUS AOBEVEIS, N
ofikh apBponiaoctkh anotedel tn yovadikn enepBatkn
Bepaneia. H epneipia nou anokthoape PETd and us TPEIS
apBponnaoTtikés MoU NPAYHATONOINCAYE OTNV NEPIMTWON
gas, 1o eniBefalivel.
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LUYKPITIKN pefétn o€ appotepOnieupes avoikiés
avatageis evos n dUo otadiwv, oe ouvdbuaoud
HE oouikés enepPaoccis, o napapeAnpéva
avanwélaka duondaouka ioxia

ADNAN A FARAJ
FRCS (Orth&fr.), Assistant Professor, Kirkuk Medical School, Kirkuk, Iraq

LKOMNOZX: H peAén auth otoxevel oty afloAdynon s
XEIPOUPYIKAS QVUPETDNIONS TNS AP(POTEPONAEUPNS Avantu-
€lakns duonnaaias tou Ioxiou (AAl), pe avoikth avataén oe
apeotepa ta Ioxia, o€ éva h duo otadia.

MEO©OAOZL: Mpodkertai yia avabpopikh CUYKPITKA peNE-
™ o€ naidid pe appotepdnieupn AALL H npdtn opdda ne-
piAapPave 10 aoBeveis (20 1oxia), péons nAikias 26 pnvav
(12-36 pnves), ol ONoioI AVUPETWNIOTNKAY PE AVOIKTA avd-
ta€n oe Ouo otddia. H deldtepn opdda nepinduPBave 13 a-
oBeveis péons nAikias 26 pnvav (12-48 pnves), ol onoiol
QVUUETWNIOTNKAV PE AUPOTEPONAEUPN aVOIKTA avataén I-
oxiou o€ éva otddio. Ltnv nptn opdda, ektds and v a-
voIkth avdatagn, 8 acBeveis xpeidotnke va unofAnBouv og
ooteotopia Salter kal 3 aoBeveis o€ Bpdéxuvon Tou pnpiaiou,
MWOTE va eniteuxBei otaBeph eNIKEVIPWON TS pnplaias Ke-
@anns. Ytn 6eutepn opada, npaypatonoindnkav 4 Bpaxuv-
o€ls unplaiou kail 12 ooteotopies Salter yia tov idio okono.

ATMOTEAEXMATA: 3¢ £va follow-up 28 pnvav, npay-
patonoinBnke kAvikA kal aktuvonoyikn aglondynon. Xpn-
olgonolnBnkav ta kpitpia tou McKee, evid n ouvonikh a-
&loAdynon nepiAduPave eninAéov NANPOQOPIES yIa TO XEl-
POUPYIKS Xpbvo, TNV NoodtNtd anoAecBévios aiyatos Kal
™ petdyyion, i didpkela tns avadynaoias, kabws kal v
kataypa®n twv ennAOKOV.

AiguBuvon afinAdoypagias:

A Faraj, Kirkuk Medical School, Kirkuk, Irag
Email: dariofaraj@hotmail.com

Tel: 009647701090167

Agv napampnBnkav onpavukés S1apopEs atous aobe-
VEis nou unoBAnBnkav og avoikth avata&én 1oxiou avago-
pIKG pe tnv nAikia, 1o eUAD, TOUs NPO- N PETEYXEIPNTIKOUS
kotuAiaious deiktes. H péon Sidpkeia avaiobnaias, kabws
Kal N MoodtNTa PUETayYIoPEVOU aipatos, Atav auEnpEves otny
opdda 2 twv aobevv og oUykpIon Pe TNV Npwn opdda.
O1 yoveis twv naididv s deUtepns opddas Katéypayayv oi-
atapaxés unvou péons didpkeias 4 eBOOUGOwWY PETEYXEIPN-
KA, UE OUVENEID TNV Napdtaon s nepiddou xophynons
avaiynuk@v. AUoKauyia Tou Ioxiou napatnphBnke ouxvo-
tepa oty npwwn opdda. O kowaAiaios deikins BenuwoON-
ke katd 10 poipes. O1 emnAokés ounuouvtal HIEE0BIKWS.

YYMMOEPAXMA: H apgoteponisupn avoikth avataén tou
AAl o€ éva otdd10, pe h xwpis ooteotopia Salter h Bpdxuv-
on ToU pnplaiou o€ aoBeveis pe apgotepdnieupn AAI €i-
val aoeanns, étav ekteneital and enapkws éuneipn opdda.

Né€eis kAeibid: DDH, ooteotouia, Bpdxuvon unpiaiou, au-
potepdncupn, éva otddio, ékBaon

EIZATQrH

O1 KupIoTEPES €NINAOKES, MOU ouvendyetal n avatagn
T0U Ioxiou o€ éva otddio o€ NEPINWOEIS NapapeAnpévns
avanwélakns duoniaacias tou 1oxiou o NaldId KAtw Kal
Avw twv 8 €TV, €ival n unotponn tou eEapBpnUaATos Kal
n donntn vékpwon tns pnplafias kepahs. "> ASiappiopn-
nta, n nAikia anotefel duooiwvo Npoyvwaotikd napdyo-
via.” Ooukés enepPAcEls yia eNIKEVIPWON TS Pnplaias Ke-
@anns evOeikvuvTal O OPIOUEVES NEPIMTWOEIS, NANV OUWS,
Adyw s xpovoPopas kal anainukns GUONS Tous, NPOTI-
pdatal n enépPaon 2 otadiwv. H enépBaon og panakd po-
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pla Kal ootd o€ éva otddlo, €xel NeplypaQsl ws aoeanns
Kal anotedeopatkn péBodos og NepINTOEls napapenn-
pévov AAL

EAdxiota dpBpa €xouv SNPOCIEUTEl OXETKA UE TNV ENEY-
Baon evos otabdiou oe appotepdnAcupn AALY ' H enépfa-
on epaviCel nisovektnpata o oxéon pe us duo dladoxi-
Kés enepPdoels, dnws peiwon kdotous, eAdtiwon s OI-
ApKeIas Xpnaons Tou vapBnka kal pikpotepn nepiodo ano-
katdotaons.'® Qotd00, CUYKPITIKES PEAETES HETAEY TwV -
nepPdoswv evéds h dUo otadiwv dev uNGPXoUV.

Ye auth tn pedétn, ouykpivoupE yia Npan Gopd td a-
notenéopata and m xphon s ap(poteEPdNAEUPNS ENEY-
Baons og éva otddio pe ekeiva and v enépacn duo ota-
biwv yia AAL

YAIKO KAl ME©OAOX

Y10 Xpoviko didotnpa and tov OktwPpio tou 2009 éws
tov louvio tou 2013, 46 1oxia pe AAI unofAnBnkav oe a-
voIKth avatagn oto Maveniotnpiakd voookopeio Azadi, oto
Kirkuk tou lpdk, og 23 naidid pe appoteponieupn AAIL A-
oBeveis pe eykepanikn napanuon, apBpoypunwon kar an-
Aes veupopuikés diatapaxés anokneiotnkav and t penémn.
‘Onor o1 aoBeveis Badilav otnv npdn KAIVIKA EKTiNON Kal
N napanounn tous otov eCeidikeupévo OpBbonaidikd Mai-
dwv éyive e€aitias vnoosiou Badiopatos, xwAdtntas, no-
AudPIBUWY SEPUATIKDY NTUXMY OTNV MEPIOXN TWV PINPMV
Kal NePIopIoPEVNS anaywyns twv loxiwv. O akuvoypagi-
€s Nekavns enifePaiwoav tnv Unap&n eCapBpnpatos tou
loxiou kal a&loAoynBnkav pe to cuotnpa agloAdynons tou
Tonnis.* O1 XxeIpoUpYIKES ENEPPATEIS OF APPOTEPES TS Od-
bes npaypatonomnBnkayv and tov idio xelpoupyod. H napa-
doolakh npogyxeipnukh €NEN twv 10xiwv dev epapudotn-
Ke O€ autoUs tous acBeveis.

Ofol o1 aoBeveis unoPAnBnkav oe avoikth avatagn 1oxi-
ou péow npdobias AayovoPBouPwvikns topns &iknv bikini,
eva ta IvoAinmdn otoixeia evids s kOotuANSs anopakpUv-
Bnkav kal npaypatonoinBnke BuAakonAaotkA pe 1o ou-

E.EX.0.T, Tépos 66, Teuxos 4, 2015

Eikdva 1. [lposyxeipntkn Kal PETEYXEIPNTIKA aktvoypapia Nekdvns o€
auoteponisupn AAl, petd and ooteotopia avwvipou katd Salter

vnon tpono. Tevoviotopn twv Npooaywymv €AaBe xwpa
o€ 6Aous ToUs AoBEVEis UEow UIas PIKPNS 0w eyKAPOIAS
topns. Otav kpiBnke avaykaio, oAokAnp@Onkav cupnin-
PWUATKES ENEPPAOEIS OTO 10XI0 UE OKOMS TNV EMIKEVIPW-
on s pnplaias kepanns kal tn otaBeponoinoh ns. H o-
oteotopia unplaiou npayuatonoinBnke péow SIaPOPEUKNS
touns 6éppatos pe kGOetes topés. MAAKes kar Bides xpnol-
ponomBnkav yia tnv ooteoolvBeon. Ooteotopia Salter e-
PapPOOTINKE Og NEPINTMOEIS aotaBous Ioxiou petd v a-
vatagn, epooov e€apbpwvotav oe oudétepn Béon eite o€
anaywyn 30 poipov.

YInv apxn s PeA€mns, o ouyypagéas ouvnBIe va xel-
poupyei og pia nAsupd KOs popd. Auth n NPWN opdda
nepiNduBave 10 naidid (8 BnAea kai 2 dppeva) péons nili-
Kias 26 pnvav (12-36). Ynnp&av 10 nepintoels pe Babud
IV katd Tonnis, 7 nepintwaoels pe Badud il kar 3 pe Babud
II. Ektés and tv avoikth avataén, TpEls NEPINTWOEIS anaitn-
oav Bpdxuvon Tou pnplaiou Kal Ecwtepikh ooteoouvBeon,
€V O€ 8 NEPINTWOEIS NPAypatonoinBnke ooteotopia Salter.

H &eltepn opdda nepindupave 13 aobeveis (12 BnAea
kal 1 dppev), e appotepdnieupn duoniaoia loxiou (26
|0xia), ol onoiol avupetwniotnkav pe avolkt avdatagn AAI
kal ous 6Uo nieupés oe pia ouvedpia. H péon nAikia htav
26 pnves (12-48). Onor autoi oI aoBeveis xapakinpilovtiav
ano6 napdyovies KivéUvou eugdvions avantugiakns duonna-
oias ioxiou. Okt naidid katatdxBnkav otnv katnyopia IV
katd Tonnis, éva otnv |l kal ta unéAoina oty katnyopia lll.*

Bpdxuvon pnpiaiou npayuatonolnBnke os 2 naidid (4
unplaia) kar ooteotopia Salter o 7 acBeveis (12 1oxia)
oty opdda pe appoteponieupn AAI. Okt aoBeveis tns
opadas pe etepdnieupn AAl unofAnBnkav o ooteoto-
pia Salter, evid Ppdxuvon pnpiaiou kpiBnke anapaitntn
0€ 3 NEPINTWOEIS.

Kataypdenkav 1600 0 xpdvos Xelpoupyeiou, GCO Kal N
anmAeia afpatos katd v enéuPaon. OAor o acBeveis €Aa-
Bav pia povada aipatos (20ml/kg) yia va avupetwniotei n
nén undpxouoa anwneia, adld kal n avapevépevn. H &i-
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Mivakas 1
Anpoypapikd dedopéva, enepPaoels kal anotenéopata oe 10 aoBeveis pe AAI (20 1oxia)
nou unoPAnBnkav oe enéuPBaon 2 otadiwv

®duno (mﬁ) Tonnis MNpdaobetes enepPaoeis Kpithpia McKee Eninfokés

S] 36 % Ae€16 Ppdxuvon pnpiaiou Kané Aconntn vékpwon pnplaias Kepanns

S) 36 Il Apiotepn Salter ooteotopia Kano

S} 25 v Kano

S) 25 \% Ae€ia Salter ooteotopia Apioto

S) 24 \% Ae€16 Salter ooteotopia Kano Ooteotopia éws 10 Aaydvio, enounmOnke
S} 24 vV Kano

S] 26 Il Apioteph Salter ooteotopia Kano

e 26 1l Ae€16 Salter ooteotopia Mtwx6 E€apBpnpa, bev "'Opigé;hitsovémwon pnplaias
A 36 \% Ae€d Bpdxuvon pnpiaiou Kanddé

A 36 I Kano

S] 12 IV Kano Auokapyia, BeAumOnke

S} 12 I Kano

S} 27 \% Aplioteph Salter ooteotopia Kano

€] 27 I Kano

A 32 1l Ae€)d Salter ooteotopia Kand

A 2| | Apowon Slteroowcoopio | Méapo | AVETRKfs k6uyn s sotiing, enavGiinyn s Safer
o | o | w | Jeowaumons |

(S} 26 vV Kano

C] 23 I Kano Auokapyia, BeAumOnke

€] 23 I Kano

dpkela s avaiobnaias kal N NoodtNTa Tou anonecBévios
Qipatos PETPhBNKav Pe TN OUYKEVTPWON aiJaTos PE Tov a-
vappPOoPNTAPA Kal TS XpNaolonoloUpeves YACes.

AMOTEAEZMATA

Ta 1aTpIKG 1oTopIKA KAl Ol akuvoypagies avanubnkav oe
6nous tous aoBeveis. O péoos xpovos follow-up ntav 28
pnves (12-48). Ta 1atpikd 10TOPIKA KAl Ol aKTVOYPA®iES yia
autous tous aoBeveis avaokonnBnkav (Eikéva 1). H napa-
kodouBnon twv aoBeviv otny KAIVIKA Npaypatonoinénke
pia eB6oudda, tpels Pnves, €€ PNVES Kal OTN OUVEXEID €-
noiws. Ta anotenéopata alonoynBnkav pe Baon ta Kpl-
tpia tou McKee yia tnv ektignon ts ékBaons. Ta KpIth-
pla autd xpnolpgonomenkav yia tv avafuon twv edopé-
VWV®, OMou n avdtagn tou 1oxiou EKUUNBNKE anod ta aKu-
voypa@Ika 6ebopéva o ouvOUAOPO UE TNV KAIVIKA EIKOVA.
H aflondynon nepiendufave tov xelpoupyikd xpoévo, tnv
anwAela aipgatos kar tnv avaykn Pet@yyions, tnv avanyn-
ofa kar us eninAokeEs.

H péon upn peteyxeipnukns aigooaipivns ntav 10,1

g/dl (9,6-12 g/dl) yia tnv opdda pe appotepdnieupn AAI
kai 11 g/dl (8,5-12,5 g/dl) yia tnv opdda pe eteponieupn
AAl. H péon anmAeia aipatos katd t SIGpKeIa s eyxei-
pnons htav 200ml (100-500ml) ous apgpotepdnieupes AAI
kar 110ml (50-150ml) ous etepdnieupes AAI, pe péoo xel-
poUpPYIKS Xpovo Ts 2 pes (1,5-3 pes) ous appotepodnieu-
pes AAl kal 55 Aentd (45-90 Aentd) ous eteponisupes AAL
O1 yoveis twv naididv s deltepns ouddas avépepav
Ou N avdykn yid PEEYXepNTUKA avanynoia htav peyanute-
pn and oo otnv NP@T opada yia pia nepiodo 4 eB6oua-
dwv petd v enépfaon (3-5 efdoudoes), evad yia v Npw-
n opdda to didotnpa neplopildtav o 1 efdoudda (1-2
epdopddes). H avaykn avadynaias SInpknoes NepIoodtePO
yia tn deltepn opdda. H duokapyia 1oxiou ntav ouvnOg-
oTEPN 0NV NPWTN opAda, eV 0 PECOS XPOVOS AMOKATd-
otaons htav Peyanutepos atnv opdda evés otadiou o oU-
yKpion pe ekeivov s opadas twv duo otadiwv.
XpNaolponoimvIas ta KPItpia Tou Severin, Yetd and éva
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Mivakas 2
Anpoypagikd dedopéva, enepBdoels kar anotenéopata os aobeveis pe AAI
nou unoPAnBnkav oe enéyfaon evos otadiou

®uio (I-I\;IE:':C;Z) Tonnis Mpo6oBetes eneppaoceis Kpithpia McKee Eninfokés
(C] 24 \Y Kadd Metakivnon nAakwv, 61opBwOnke
(S} 42 \% Eperuten “no‘zi]sig;’)&gmem Salter Métpio Oaoteovékpwaon pnplaias kepanns
S} 17 \% Kano Auokapyia, BeAumOnke pe tov kaipd
(] 25 \% Ooteotopia Salter /2 Apiocto
] 42 \% Ae€ia ooteotopia Salter Kano
S} 24 1l Kano
S} 26 1l Ooteotopia Salter /2 Kano
(] 24 I Ooteotopia Salter /2 Kano
A 26 \% Kano
o | w | w Cammnel
(S} 12 1l Kano
(S} 12 11l Kano
[S] 27 \% Ooteotopia Salter /2 Kano
péoo follow-up, ta anotenéopata tns npwtns opddas (duo  EMIMNAOKEZ

otadiwv) ntav dpiota o€ évav acbevn, ntwxd os évav an-
dov pe unotponn tou e§apBpnpatos, pétpia o éva naidi
nou avéntu&e aonmn véKpwaon pnpiaias Kepanns kar ka-
A& ous Aoinés nepimtwoels (Mivakas 1). Xn deUtepn opd-
ba (enépPaon evos otadiou), 10 anotéAeopa Ntav PETPIo
Y0 pia nepintwon nou avéntu€e donmntn vékpwon pnpiai-
as Kepanns, apiotn o€ pia kal kadn yia énes us unonol-
nes (Mivakas 2).

H akuvonoyikn afloAdynon nepidduBave anin akuvo-
ypaopia dekdvns, éAgyxo tns avatagns tou Ioxiou, niBa-
vés emnnokés kal tn BeAtiwon tou kotuniaiou deiktn. H
péon BeAtiwon tou Oeiktn yia acBeveis nou unoBANON-
Kav o€ ooteotopia Salter ntav 10 poipes (8-20 poipes).
H npoeyxeipnukn tpn tou deiktn htav 30-45 poipes. Y-
nnp&e avenapkns PeAtiwon tou deiktn oe SUO MeEPINTD-
ogls s gtepdnisupns opddas nou fows opeifetal oty
KapnuAan gdbnons, 6nws avapépel 0 oUyypapEas otnv
apxn s peA€ns.

‘Onol autoi o1 aoBeveis napouciacav duokapyia petd
v agaipeon tou kndepdva, nAnNv dPWS to UPOSs Kivnons
BeAuwOnke oe Sidotnpa 3-6 pnvav. O cuvonikds xpOvos
akivntonoinons tou Ioxiou Ntav peyanUtepos oty Npwn
opdda. ZUPQWVa PE TNV TPEXoUoa NPAKTKA Pas, XpNolUo-
noloUpe KNdeudva anaywyns Ioxiou yia 2 PAVES LIETEYXEI-
pPNTUKA, PE XpAoN POVo Katd tn OIGPKEI TNs VUKTAS TOV Te-
Aeutaio phva akivntonoinons.

Oudba 1 (enéuBaon oe otdbia)

e Eugaviotnke duckapyia o éva ioxio (6 pAves petd ty
enéppaon) nou BeAtumONKE pe oV Xpovo.

e Mia ooteotopia Salter pe Bpdxuvon pnplaiou anétuxe va
ouykpathoel v kepadn. H ooteotopia Salter enavann-
@Onke. H kaAuyn Benuwbdnke, wotdoo 1o anotéleopa
NOPEYEIVE PETPIO.

e H ooteotopia Salter enektdBnke €ws tnv Népuya tou na-
yoviou o€ évav aoBevh, nAnv dpws enoulmBnke xwpis
nePAItEPW €MNAOKES.

e Mia anotuxnpévn avataén yia tnv onoia npayyatonol-
nBnke avaBewpnon, adnd o aoBevns dev Katdpepe va
neiBapxnoel oto kabiepwpévo follow-up.

Oudba 2 (aupotepdnieupn enéuBaon ot éva otdbio)

o Avenapkns otepéwon ts NAdKaAs os pia Nepintwaon Xpel-
dotnke enavadnnukn enépfaon yia evioxuon tns oote-
oouvBeons pe eniniéov Bides. To 10xio Napéueive aopa-
Aés kal n ékBaon Atav kadn.

¢ [payuatonoinBnke kaBuotepnuévn ooteotoplia Salter oe
évav aoBevn, kaBws 1o Ioxio oAiocBnoe o akuvoypagia
nou énafe xwpa 6 pnves Petd tnv enéppaon.

e Y& Yl nepintwon, epeaviotnke donntn vékpwon s
aplotepads pnpiaias kepadns pe cuvéneia va akonou-
Bnoouv avolkth avataén kal ooteotopia Salter. Autéds
0 aoBevhs htav 42 pnvdv otnv npdN KAIVIKA EKTiun-
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on. Méxpl onpepa diatnpel kand eUpos kivnons tou I-
oxiou, eva Ppioketal und napakofouBnon yia tnv no-
peia s véoou

LYZHTHXH

H ouykpdtnon tou avetaypévou Ioxiou, og napapenn-
péves nepintwoels AAl, nepidapBdvel enépBaon oe pana-
K& popia kal ootd, evad pnopei va anodeixBel Aiav anartn-
UKA. Xuvendyetal 6u n enéyPaon oe éva otddio yia v a-
VUPETDOMION Tou npoPAnpatos givar n ouvnBbns Npakukn.
O xpo6vos akivntonoinons tou Ioxiou eival dinAdcios ot €-
nepPdoeis duo otadiwv kai yI' autd to Adyo n duokapyia
gival ouxvotepn otav n augotepdnieupn AAl avupetwni-
Cetal pe enépPaon dUo h neplocotépwyv otadiwv. H pa-
kp@ nepiodos akivntonoinons kal n kaBuotepnuévn ano-
katdotaon Bopufouv tous yoveis, yeyovos nou eniBapu-
VETAI OE NEPINTWOEIS OMNOU AMNAITETal NPOEYXeIpNTUKA €AEN.
Map’ 6Aa autd, dev undpxouv oNPAVTKA anodeIkukd otol-
xgfa nou va unootnpifouv th cuvhBn xpNon NPogyxeipNT-
Kns Oeppuatikns €NEns. Ytnv napouoa penémn, Oev Xpnaolpo-
NOINCAIE NPOEYXEIPNTIKA NAPAUOIA TEXVIKA.®

Ta enixelphpata katd s enéupaons evos otadiou oE au-
poteponieupn avdata&n AAI eival 6u Siapkei NEPIOOOTEPO,
10 naibi 6ev v avéxetal kal NiBavoloyetal 6T eVéXel Me-
ploodtepes eninfokés. Autd Opws oudénote dnpooieUtn-
kav. Yndapxel énfeiypa otn BipAioypagia yupw and to Bé-
pa. Mpdobetes ooukes enepfdoels Yet@ and avolkt ava-
tagn eepodnnieupns avanwéakns duoniaoias 1oxiou, o€
éva otdd10, €xouv xapaktnpiotel ws acpanels.”

Y€ pYIa OUYKPITKA pEAETN OMOU N appoteponieupn o-
oteotopia Pemberton og éva otddio ouykpiBnke Ue e1EpO-
nAgupn ooteotopia Pemberton yia AAI, oI cuyypa@eis ka-
¥AnEav oto oupnépaopa &t ol aUPOTEPONNEUPES ENEPE-
O€IS £XOUV ONPAVUKO NAEOVEKTNA Evavt Twv OU0 Eexwpl-
oty enepPdoswy.® L& AAAN ouykprukn PeAén og 45 nai-
810 (uéoos dpos NAIKias 3 xpdvia Kal 9 PNVES) MOU ENAoXaV
and ouyyevés e€apBpnpa tou Ioxiou h duonAdacia tns Ko-
wWAns kal unoBANBnKav os aupoteEPdNAEUPN OCTEOTOWIA
av@VUPoU ootoU o€ éva otddlo, o cuyypageis katéAntav
OT0 cUpNépacua &t N apPotepdnieupn OotEOTOWIa OF éva
otadio eivarl Biwaoipn kar anin, kabiotd pia Seltepn enép-
Baon nepittn kal éxel ws anoténeopa v kadutepn Bent-
WOoN s ywvias oe oUyKPIoN PE TV eTEPONAEUPN OCTEOTO-
pia.’ YRndpxouv apKetés PEAETES yia TNV aupotepdnisupn
ooteotopia Agkévns og éva otddlo o nepintoels AAL '

H napouoca peAétn otepeital katdAAnAa tuxalonoinpé-
vV 6edopévwv NMou va cuykpivouv TNy enéupaocn evos ota-
biou pe ekeivn TwV NEPICOOTEPWY otadiwy yia tnv avdataén
s AAIL Map’ éAa autd, cucthvovial NEPAITEPW HENETES
pe katdAAnANn tuxaionofnon kai pakpd nepiodo follow-up
oto pénnov. To cupnépacpa nou e€dyetal and v napou-
oa gpyaoia ival dikaloAoynpévo, NOYw ToU OXETKA IKAVO-
nointukoU apiBuoU NepINtMOEwY Nou NepINAPBAVEL.

LYMMEPAXIMATA
Yndpxel eAaxiotn diapopd Petaty twv eneppacewy €-

vos 1 U0 otadiwv avapopikd PE To Xpdvo avaiobnaoias,
v anwAelia aipatos kail us ouvonikés eNMAOKES XpNoIUo-
noIwVIas v ap@otepdnieupn avatagn evds otadiou e
N xwpis ooukn enéupaon. H avaykaidtnta s avaiynaoi-
as gival, 6pws, NAPATETAPEVN OTNY APPOTEPONAEUPN ENE-
Baon evos otadiou.

Y10 X€pla evos EUNEIPOU XEIPOUPYOU Kal pias katdAin-
Ans xeipoupyikns opddas, n augotepdnieupn evds otadi-
ou enéppacn NnpooPépel KAAUTEPO NAEOVEKTNA AMOKATA-
otaons otov acBevh Kal TV OIKOYEVEId TOU.
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H O¢paneia twv kataypdrwv didgpuons kvapuns
Kal n 616pOwon twv NapapopPWOoEWV HE Xphon
kukiikoU nAaigiou tonou llizarov

KQNXTANTINOX A©GANALOINMOYAOL, ©EOAQPOL B. IPIBAX
Tunpa OpBonaidikhs kar Toaupatonoyias, levikd Noookopeio Meipaid «TGveio»
Zuvtovioths AleuBuvtns, Ap. Beddwpos B. pifas

LKOMOX THX MEAETHZE: Ta katdyuata Siapuons kvi-
UNs €ival KaKWoels xapnAns evépyelas Mou ouvodsUovtal e
edaxiotn BAARN panak®v 1otwv, pe Aiydtepo noAunAokn
uop@onoyia katdyuatos (76,5% kAeiotd, 53,5% hnia pa-
Aakmv popiwv evépyela), KaBms kal Katdypata uynans e-
VEPYEIDS Pe uwnAn ouxvoTNTa EUPAVIONS CUVOOMY VEUPay-
VEIOKWDV KAKOOEWV Kal nAnpN Kdkwon padak@v 10Ty, N
onoia pnopei va unv ekGNAwBET yia apKeTEs NPEPES.

YKonos s epyacias gival o kaBoplouds twv evoeiEewy
Kal n epappoyn s peBoddou llizarov ws Bepaneia twv ka-
TayPAatwy autv.

YAIKO KAl MEOOAOZ: MenemBnkav 41 aoBeveis ek
twv onoiwv 32 Atav yuvaikes kal 9 dvdpes, nAikias 21-76
etv. Ta 22 ntav katdypata dideuons kvhuns, 13 Atav a-
VOIKTA Katdypata, 2 pe ooukd édneippa, 2 pye BAGRN pa-
Aakwv popiwvy, 1 eni eddpous nanaids Napapdpewaons Kal
€nos 1 weuddpBpwaon Katdypatos kvhpns. Xpnaolpornoln-
Bnkav cuothpata ite pe povous daktunious, eite pe Hidu-
pous daktunious kal 1 povo.

AMOTEAEXMATA: O péoos xpdvos voondeias twv a-
0Bevbv Ntav 7 NPEPES, eV O PJECOS XPOVOS NMPWONS h-
tav 18 efdopddes. EneteixBn nANpNs NMpwaon twv Katay-
Hatwv o€ 6AoUS Tous aoBeVeis, evid Hev XPEIAOTNKE ENAVE-
néupaon oe kapia nepintwon.

LYMIMEPALMATA: H péfobos llizarov paivetal u givan 161-
aftepa ANoteNeoUATKA OTNY AVUUETWDNION TwY COPAPMY aUTWDV
Kataypdtwy, evid uneptepsi dnAwv pebodwv eCartias s kAel-

AiguBuvon afdndoypagias:

B6bwpos IpiBas, Tunua OpBonaibikns kai Tpaupatoroyias, [evikd No-
ookopeio lMeipaid «T{dveio», Zavwn & Apeviounn 1, Meipaids 18536
email: tgri69@otenet.gr

OThs avatagns xwpis TopN Tou &€pUatos Kal tns oxedodv punde-
VIKAS pETeyXeipnukns Aoiwens tou tpadpatos. Adfa nigove-
Kthpata eivar enions n anoucia §évou uAikoU Kal ws €K ToU-
TOU ano@uyn GEUTEPNS XEIPOUPYIKNS ENEPBAONS yid TV Apai-
peon tou uAikou, enitpénel Ty NANPN GOETON ToU NPOope-
BAnpévou Gkpou anod TNV NPMIN PETEYXEIPNTKA NPEPQ, EVAD
peidvel us niBavotntes s ev ww BéBel pePikns BpopPwons.

EIZATQrH

Ta katdypata Sidpuaons KVAUNS KAtatdooovtal o€ Ka-
tdypata xaunAns evépyeias, pe endxiotn BAGRN pafakov
loty, pe Alydtepo noAundokn popgonoyia Katdyuatos
(76,5% kneiotd, 53,5% hnia padak®v popiwv evépyeia),
Kal og katdypata uynahs evépyeias pe upnin cuxvotnta
EUPAVIONS OUVOOWV VEUPAYYEIOKWDY KAKMOEWY Kal nAnpn
KaKwon pafdak®y 10Ty n onoia pnopei va unv ekdniw-
D€l yi0 apKeTES NPEPES.

To 30% twwv aoBevdv pe katdypata Sidpuons KvAuns
napoucidlouv noAAanAEs KakMaOEls, ONws KATaypa nepo-
vns, Kdkwon dakpou nodds kal aotpaydnou, ouVOECUIKES
KOKWOElS Tou yovatos, “Floating Knee”, veupayyelakés ka-
Koels, ouvépopo diapepiopatos.

Katd tnv apxikh avupetonion tou aoBevous nou npo-
oépxetal ota eneiyovia epappoéloupe 10 NpwtdkoAno tou
ATLS Eekivavtas pe 1o ABC,avayvwpiloupe us ouvodes Ka-
KWoEls, yivetal éAgyxos ns ayyeiwons tou Néoxovios pé-
Aous, avétaén tou katdyuatos kal €Aos o aocbevhs Aau-
Baver avutetavikn aywyn Kal avupikpoPiakn Bepaneia.

Ta kat@ypata didpuons kKvApNs avupetwnifovial ouvin-
pnukd étav cuvundpxel efdxiotn BAGRN panakwy 10Tdv,
KAtaypa nepovns, otabepd kataypa, <5° paifotnta/BAal-
oownta, <10° Pro/recurvatum, <1 ekatootd peiwon tou U-
Wous Tou ootoU, duvatdtnta va Gépouy 1o Pdpos ot vép-
Bnka " kndepdva, evd anaitolv cuxvh napakoAouBnon.

H ouvinpnukn avupetdnion pe Sarmiento nepinaufa-
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vel 98,5% nooootd nwpwoews, 18,1 eBdouddes péoos
xpovos nwpwaons kal Aiyétepo and 1,4% peiwon tou U-
Yous tou ootou.

H xelpoupyikh avuuetmnion éxel evoeiEels yia ta Ens
XAPAKINPIOUKA:

Xapaktnpioukd acfsvav

- MNaxuoapkia

- Kakn ouppopwon pe t ouvinpnukn avupewnon
- Avaykn yia éykaipn Kivnukomnta

XapaKIinpiouKd KAKWOEWV

- YynAns evépyeias

- Métpia BAGRN panakwy 10TV
- Avoikto katayua

- LUvbpopo Slapepiopatos

- 2UOoToIX0 pnpiaio

- Ayyelakés BAaPes

Xapaktnpiotikd Katdypatos

- Kétaypa petdpuons

- NoEN popPh TOU KATAYHaTOS

- Ztepaviaia fwviwon >5°

- OPefiaia lwviwon >10°

- Mepiotpopn >5°

- Meiwon >1cm

- Katakeppatuopd >50% tou pAoiod nepipépeia
- Aképaia nepodvn

Ta&ivéunon katayudtwv bidpuons kvAuns katd AO:

SIMPLE

42-A1SPIRAL 42-A2 OBLIQUE (=30°)  42-A3 TRANSVERSE (<30°)

i

B

42-B1 SPIRAL WEDGE

W
| | .

WEDGE
42-B2 BENDING WDGE ~ 42-B3 FRAGMENTED WEDGE

COMPLEX

42-C1 SPIRAL 42-C2 SEGMENTAL 42-C3 IRREGULAR

WA

o
N A

Ta katdypata diaguons kvhpns avupetwnidovial Katd
KUpIo AOYO xelpoupyIkd €ite PE T xphon nAakv, €ite e
I xphon evbopuedik@y hdwv A e ™ xphon niaioiwv -
EwtepIkns ooteoolvBeons (HovonAeupwy N KUKAIKDV).

H Bepaneia twv kataypdtwy didpuons kvapns Kai n &i-
6pBwon twv NAPAUoOPPOOEWY e Xphon KukAikoU nAaal-
oiou tinou llizarov, éxouv Us NApPakatw evOoeiels:

e Katdypata kal e€apBpnpata pe ouvodés KaKMOEIS Ja-
Aakdv 10Ty
¢ Taxeia otaBeponoinon twv Kataypdtwy os alpgoduvapi-
K& aotabeis aoBeveis, oupnepiNapBavopévwy aobeviov
pe nondannd katdypata h noAdanAdous tpaupatiopous
e Katdypata pe extetapéves npies, oupnepinaufavopévawv
Katakeppauopd kal neplootkd stripping (C3 otov AO)
e [Mapouaia tonikns ofgias N xpovias Noipwens Pe aviév-
beIEn v e0WTEPIKA 00TEOOUVOEDN
e WeubapBpmaEels, IpaupaTKES NAPAPOPPDOEIS KAl aVw-
padies twv pafak®v 10TV A TwV 00TMV

e Juyyeveis avwpanies, ootkes avwpanies, kal TUNPATIKES
€KTOPES 00TV and nabonoyikés KAataotdoels

e AIoBnTKN Xelpoupyikh enépPacn nou ocuvendyetal dia-

@opd pNKous twv akpwy, duconnaaies kal AdBos ubu-

ypduuion tou G€ova
e |dIaitepa xpholpn os aoBeveis nou xpeidlovtal diatat-

KA OOTEOYEVEDN PE XPOVIES IOXAIUIKES ayyeIakEs nabn-

ogls, 6nws d1aPNATNs, NEPIPEPIKN ayyelakn vooos, K.Am.
e Avantuen (ue emphkuvon) Twv Janakov 10tov: oépua,

pUEs, Tévovtes, ayyeia, velpa

Eikéva 2. [potuno ouokeuns
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Mepiotaukd 1. Avbpas 61 twv pe kdtayua Sidpuons KvAuns. Ei-
Koves a kai B: follow-up 6 eB6oudoes, sikoves y kai 6: follow-up 24
eB6oudbes, eikdves € kar ot: follow-up 44 eB6ouddes

YAIKO KAl ME©OAOL

H pefétn auth nepinauPaver 41 aoBeveis pe kdtaypa oi-
apuons kvhpns katd tnv nepiodo 1997-2011, ek twv onoi-
wv 32 Ahtav yuvaikes kal 9 avopes, niikias 21-76 €twv. Ta
22 Atav katdypata didguons kvhpns, 13 Atav avoiktd Ka-
tdypata, 2 e ooukd éndeippa, 2 pe PAGPN pafakdv po-
piwv, 1 eni ebdpous nafaids napapdppwons kai €Aos 1
weuddpBpwon KATAYUATos KVAUNS.

XpnoiponoinBnkav 2 Npdtuna CUCKEUWY KUKAIK®V nAal-
oiwv. To npwrto nepieAdufave i xpnon 5 dakwuAiwy, 1 (eu-
yos dakwniwv oto NEPIPEPIKO GKPO s KvApNs, évav da-
KTUAIO OTO KEVIPIKO THAPA Kal évav daktuAio oto evoidpe-
00 00UKS TEPAxIO (Eikova 1). To beUTEPO NPATUMNO CUOKEU-
hs nepleddpfave t xpnon daktufiwy oo KeVIpIKO Kal OTo
NePIPePIKS AKPO TNS KVNEINS Kal evés daktufiou oto evoid-
Heoo oouko tepdxio (Eikoéva 2). Kar ota 6Uo npétuna ou-
OKeuV n otaBeponoinon twv daktuniwy eniteUxBnke Pe
I Xphon ouppdtwy pévo n os ouvduaoud pe half-pins.
H tonoBétnon ouppdtwv kar half-pins kaBws kar n ava-
Ta€N TV KATtayPdtwy eN€yxoviav aKuvooKomniKE Kal o pé-
005 XEIPOUPYIKOS Xpovos htav 70 Aentd.

Qs xpdvos Nopwons opioBnke 10 xpoviké didotnya anod
v enépPaon péxpl TNV agaipeon s CUOKEUNS Kal tn Bé-
bion pe nAnpn pdpuon. Kataypdenkav o xpdvos voonAei-
as, 0 xpovos Nmpwons kabws kai ol peidoves kal ERGoco-
VES EMINAOKES.

ANMOTEAEZMATA

Meteyxeipnukr nepiobos

Meteyxelpnukd xopnynBnke kepanoonopivn deUtepns ve-
vIds yia 24-48 mpes yia kAgIoTd Katdypata, evad ouvdua-
opods kepanoonopivns kal apivoynukoaoidns yia 96 mpes
0t0 avoIKtd Kataypa. e 6Aous tous acBeveis xopnynBnke
nnapivn xapgnAoU popiakoU Bdépous yia 5 eBoopddes pe-
TeyxelpNuKd kal 6ol ol acBeveis akodouBnoav to 1610 pe-
TeyXeIPNTKO NpwtdkoAAo puaikoBepaneias (kivntonoinon

E.EX.0.T, Tépos 66, Teuxos 4, 2015

yovatos — NoOOKVNUIKNAS KAl MP@IPN €ws KAl AUECN UETEY-
xelpnukd Badion pe pdPTON TOU OKENOUS).
O péoos xpodvos voondeias Atav 7 nuépes. O uéoos xpovos
nwpwaons ntav 18 efoopddes. EniteixBnke nANPNS NMpw-
on twv Katayudtwy os 4Aous Tous aoBeveis Kal dev xpeld-
OTNKe enavenéuBaon og kKapia nepintwon.

Emindokes

Meioves eniniokés (veuponoyikes, ev tw Pabel AgPIkN
BpouBwon, nveupovikn epponn, ouvdpopo dlauepiopatos)
bev napouacidotnkav os Kapia nepintwon.

LYMMEPAIMATA

H xpnhon kukAdikawv nAaiciwy llizarov napoucidlel nAel-
a6a NAEOVEKTNPATWY OTNV AVUUETDNION TWV KATAYHATWY
autwv. Anotedei éva cuvapponoyoUpevo Katd t didpkeia
T0U Xxelpoupyeiou (modular) ocUotnpa nou enitpénel tnv
kAgioth avétagn kal otous TPEIs TUNOUS KAtayudtwy, Vo
n xphon ouppdwwy e eAaia kaBiotd duvath v avdatagn
OKOPa KAl TV PIKPWDV 00TKWDV Tepaxiwv. Anotensl éva e-
AaPP®s EUKAPNTO cUCTNUA ONATE KAl ENITPENOVTAl O Ago-
VIKES HIKPOKIVAGEIS OTNV €0Tia TOU KAtdypatos, Euodwmvo-
VIas €101 TNV NMPWOon Tou, evd ol KUkAol cupnieons — OI-
draons &ivouv tn duvatdNTa AVUPETDNIONS NS KaBUOoTe-
pnuévns ndpwons nou nodu cuxvd eugavidetar kupiws
oto dnw kdatayud. Emtpénetal n pdption tou okéAous d-
peoa peteyxelpnukd pe napdninda nAnpn kivntonoinon
TWV VEITOVIKDV apBpmaewy, PEIMVOVTAS €101 Tov KivOuvo
EUPAvVIONS eNNAOKWOY Onws n ev tw Babel pAePikn Bpodu-
Bwon kal n Suokapwia tou yoévatos Kail tns NodOKVNUIKAS.

Ténos, n 616pBwon kal n euBuypdppion onolacdhno-
1€ dlatapaxns tou d&ova, kabws kal N agaipeon s ou-
OKEUNS pnopoUv va yivouv ota eEwTtepIKE 1aTpeia Xxwpis va
anareital enavenéufaocn kar AnNYn yevikns avaiobnoias.

Mapdio nou undpxouv kal ta dUo €idn cuotNdtwy,
o€ evOEDEIYPEVES NEPINTMOEIS MNPOTPATal N Xphon twv Oi-
Sdupwv dakwAiwv. H xpAon Tous apevos NPooQEPE! El-
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Mepiotatiko 2. [uvaika 73 €1V, Nton €€ UPous, avoiKto Kdtayua Kviauns Je ouvundpxov kdtayua ntépvns. Eikdves a,8,y: nposyxeipnu-
Kd, EIKOVES 6, €, OT. ETEYXEIPNTIKG, €IkOves ( n: follow-up 4 eB6oudoes, €ikoves 6, I follow-up 12 eBbouddes kai ikéva k: follow-up 37
eBboudbes

Qavés epplopnxavikd NAEOVEKINPA O OXEON HE TOUS HO-
voUS, AQETENPOU NPOOPEPE] ENAPKA XDPo SleukoAUvovtas
v avupetonion deppatkayv BAapavedfsiypdtwy. Katd
™ OIdpKela s PeA€tns autns, 1o ev Ndyw olotnua eCeni-
xBnke kal nAéov xpnalgonolgital 1o cuotnpa twv 6idupwy
daktudiwv pe half-pins.

Yupnepaopatkd gaivetal 6t n xphon twv KUKAIKDY nAal-
oiwv llizarov anotenei pia 1diaitepa anoteneopatkn péBo-
60 ot Bepaneia twv KAtayudtwy autiy, UNEPTEPMVIAS
s evbopuenikns NAMOEWS oTNV avUPETDNIon twv SUo
peidovwv npoPAnpdwy, s vEKPWOoNS ToU eVOIAUETOU €-
AeUBepou ooukoU tepaxiou Kal s aduvapias Nhdpwons
TOoU Anw Katdyuatos. TeAos, ano@euyetal n UPAavion no-
vOuU 010 Npdobio pépos tou yovatos (anterior knee pain),
ouxvin eninAokn ts evOopUeNiKNS NAWMOEWS NS KVAUNS.
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Bilateral knee and unilateral hip arthroplasty in
Ochronotic arthropathy

CASE REPORT AND REVIEW OF THE LITERATURE

ADAMOPOULOS A. PANAGIOTIS, DROUTSAS KONSTANTINOS, GAVRAS MICHALIS,
SOUKAKOS K. PANAGIOTIS

Orthopaedic Department of General Hospital of Attica "Sismanogleio - Amalia Fleming'', Greece

ABSTRACT

Ochronosis or ochronotic arthropathy, first described
by Virchow in 1866', demonstrates a rare expression of
alcaptonuria. This rare disorder of tyrosine metabolism is
characterized by the excretion of homogentisic acid with
urine, which causes darkening when exposed to air and
deposition in certain tissues, especially in joint cartilage.
In our study we report a case of a 62-year old man who
came to our department indicating difficulty in walking
due to persistent pain in his right hip and his knees, but
significantly more on the right side. The radiological out-
comes indicated osteoarthritis of the right hip and knees.
The patient was subjected to total knee arthroplasty,
during which was detected extensive osteoarthritis and
brown to black pigmentation on the joint surfaces, the
femoral condyles, the tibial Plateau, the menisci and the
quadriceps tendon. The same findings were encountered
in the subsequent total hip and knee arthroplasties, per-
formed after 3 and 6 months respectively. Alcaptonuria was
diagnosed based on the laboratory and pathological tests.
We report this case as there are very few clinical references
in the literature and it is extremely rare for a patient to
have been undergone to three total arthroplasties with
preoperatively undiagnosed alcaptonuria.

Correspondence to:

Adamopoulos A Panagiotis

Okeanidon 4, 15125, Marousi, Attiki, Greece
Tel: +306972480727

Key words: Alkaptonuria, ochronosis, ochronotic arthritis,
homogentisic acid

INTRODUCTION

Alcaptonuria (McKusisk 203500) is an extremely rare
metabolic disease and is defined as an autosomal recessive
inherited deficiency of the hepatic enzyme oxidase of the
homogentisic acid (Figure 1)."? Deficiency of this enzyme
causes accumulation of the homogentisic acid in the cells
and the body fluids. The disease is characterized by the fol-
lowing tree specific conditions: excretion of homogentisic
acid in the urine, arthritis and ochronosis. Homogentisic
acid accumulates and is polymerized into a blue-black pig-
ment that is ultimately deposited in the skin, cartilage and
collagenous tissues. Specifically, pigment deposition can

TYROSINE

I

4 - HYDROXYPHENYLPYRUVIC ACID

\

HOMOGENTISIC ACID

HOMOGEMTISATE 1,2

DIOXYGEMASE *d‘ ALKAPTONURIA

MALEYLACETOACETIC ACID

Figure 1. The catabolic path of tyrosine. Deficiency of the hepatic
enzyme oxidase of the homogentisic acid causes alcaptonuria due
to the accumulation of homogentisic acid
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Figure 4. Outcome of the total knee arthroplasty

Figure 3. Radiographic image of the right hip

be seen in skin, bones, articular cartilages, ear and sclera,
heart endocardium and valves, and kidneys (the so called
ochronosis).” The accumulation eventually causes severe
degeneration of the spine and peripheral joints, like knees,
hips and shoulders.

What is of scientific interest is the fact that an Egyptian
mummy of 1500 BC was diagnosed with the disease.’ In
the USA itis encountered with a frequency of 1/1,000,000.
Moreover, it is reported in high frequency in Slovakia® and
the Dominican Republic’. It affects all races and both males
and females with equal frequency. However, the course
of the disease is found to be more severe in males.” Bib-
liography demonstrates no relevant references about the
frequency of alcaptonuria in Greece.

Diagnosis is based on the darkening of urine when expo-
sured to air. Additionally, the reduction of iron chloride creates
a blue-green color and they even become brown with the
addition of Benedict reagent. Urine chromatography, which
is the most specific method, is not in most cases necessary.

Figure 5. Image taken during the surgical approach, bone and meniscus pie

ces
CASE REPORT

In our case a male, 62 years old at the time of the first
surgery, was admitted for evaluation in our department
due to persistent pain in the right hip and knees. No
significant information arose from the patient's history as
he did not suffer from any chronic disease, did not take
medication on a regular basis, did not smoke and had no
family history of arthritis. What may be of great interest
is his occupation, which was associated with liquid fuels
refilling in a petrol station for forty years. We found it
impossible to obtain genetic material for genetic testing
from any number of his family and, thus, our attempt to
diagnose the external ochronotic arthropathy was impos-
sible with the means at our disposal. Bibliography refers
only two cases of external ochronosis so far, concerning
only the skin, while no prior case of ochronotic arthropathy
has been recorded.® Clinical examination of the patient
revealed severe pain during flexion and extension of the
knee, with indications of intra-articular collection of a
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Table

Published literature
Article year | Age/gender Joint Prosthesis Type Follow Up Results
Konttinen et al. 1989 58/A Bilateral knees cementless - Good
Carrier and Harris" | 1990 70A Bilateral knees and hips - --- Improvement
Ramsperger et al." | 1994 57/A Left knee - -
Aydogdou et al."” 2000 48/A Left knee cementless 4 years Good
Demir’ 2003 70/A Bilateral knees cementless 14 months Good
Moslovac et al” 2003 70/A Bilateral knees and hips cemented 7 years Excellent
Fisher and Davis" 2004 69/A Bilateral knees and hips --- 5 years Improvement
Spencer et al."" 2004 53/6 Bilateral knees 7 years Good
Kotela et al.” 2008 59/A Bilateral knees cemented - Good
Kefeli et al.” 2008 60/6 Bilateral knees cemented 10 months Good
Araki et al.™ 2009 56/A Bilateral knees cementless - Good
E?gfxlﬁ Siavashi 2009 54/8 Right hip cemented === =
rontao | 2010 68/0 Left knee Good
Abimbola et al. 2011 48/A Left knee cemented 2 years Excellent
Varvitsiotis et al.™ 2014 55/A Bilateral shoulders --- 6 years Good
A Malakasi et al™ | 2012 T7IA Right knee cemented -- Good
MePmet AllAcar 1 5013 62/6 Right hip and Left knee cemented hib and | 45 months Good
Ramadan et al.*" 2013 69/A Bilateral knees cemented 1 year Excellent

i) Konttinen YT, Hoikka V, Landtman M, Saari H, Santavirta S, Metsdrinne K, et al. Ochronosis: a report of a case and a review of literature.
Clin Exp Rheumatol 1989,7:435-44

i) Carrier DA, Harris CM. Bilateral hip and bilateral knee arthroplasties in a patient with ochronotic arthropathy. Orthop Rev 1990, 19:1005-9.

iii)  Ramsperger R, Lubinus R Lubinus HH. [Alkaptonuria and ochronotic arthropathy. Arthroscopic and intraoperative findings in implantation of a
knee joint surface replacing prosthesis]. Chirurg 1994,65:1061-5.

iv) Aydogdu S, Cullu E, Ozsoy MH, Sur H. Cementless total knee arthroplasty in ochronotic arthropathy: a case report with a 4-year follow-up. J
Arthroplasty 2000;15:539-43.

v)  Demir S. Alkaptonuric ochronosis: a case with multiple joint replacement arthroplasties. Clin Rheumatol 2003,22:437-9

vi)  Moslavac A, Moslavac S, Cop R. Case report of a patient with ochronosis and arthroplasty of the hip and both knees. Reumatizam 2003,

50:26-8.

vii)  Fisher AA, Davis MW. Alkaptonuric ochronosis with aortic valve and joint replacements and femoral fracture: a case report and literature
review. Clin Med Res 2004,2:209-15.
viii)  Spencer JM, Gibbons CL, Sharp Rj, Carr AJ, Athanasiou NA. Arthroplasty for ochronotic arthritis: no failure of 11 replacement in 3 patients
followed up 6-12 years. Acta Orthop Scand 2004, 75:335-8.

ix) Kotela A, Pirko K, Kotela I. Ochronosis as a cause of multiple joint osteoarthritis in one patient. Przegl Lek 2010,67:427-31.
Tomak, Bilge Can, Sancar Baris. Arthroplasty for the treatment of joint degeneration caused by ochronosis in two cases. Acta
Orthop Traumatol Turc 2008;42(2):139-144

Xx)  Mehmet Kefel,

xi)  Araki K, Sudo A, Hasegawa M, Uchida A. Devastating ochronotic arthropathy with successful bilateral hip and knee arthroplasties. J Clin

Rheumatol 2009, 15:138-40.
xif)  Babak Siavashi*, Mohammad J Zehtab and Ehsan Pendar. Ochronosis of hip joint, a case report. Cases Journal 2009, 2:9337

Xiii) Fontao-Fernandez L, Ferreiros-Conde MJ, Otero-Villar J. Ochronotic arthropathy: A presentation of 2 cases. Rev Esp Cir Ortop Traumatol

2010,54:396-8.

xiv) Abimbola O, Hall G, Zuckerman JD. Degenerative arthritis of the knee secondary to ochronosis. Bull NYU Hosp Jt Dis 2011,69:331-4.

xv) Dimitrios Varvitsiotis, Emmanouil Drakoulakis, Christoforos Tzioupis, Athanasios Papaspiliopoulos, Georgios Psareas, John Feroussis. Patient
suffering from Ochronotic Arthropathy treated with Bilateral Total Shoulder Arthroplasty. Presentation of this case report with 6 years follow
up. Acta Orthopedica Hellenica, Volume 65, (1): 33-36, 2014

xvi) A. Malakasi, I. Skagias, I. Vrasami, T.B. Grivas. Total knee arthroplasty in a patient with ochronotic arthritis. Case report and review of the

literature. Scientific Chronicles 2012; 17 (2):98-99.

xvii) Mehmet Ali Acar, ®mer Faruk Erkocak, Bahattin Kerem Aydin, Egemen Altan,Hakan Senaran, and Nuh Mehmet Elmadag. Patients with
Black Hip and Black Knee Due to Ochronotic Arthropathy: Case Report and Review of Literature. Oman Medical Journal (2013) Vol. 28, No.

6:448449

xviii) Ramadan ®zmanevra, M.D., Ortan Géran, M.D., Vasfi Karatosun, M.D., Izge Génal, M.D. Total knee arthroplasty in ochronosis: a case report

and critical review of the literature. Eklem Hastalik Cerrahisi 2013,24(3):169-172



174

TR SO
Figure 6. Synovial liquid

small volume of liquid, with full flexion and without ex-
tension deficit. He complained of pain during the internal
and external rotation of the right hip. The radiological
examination demonstrated osteoarthritis in the right knee
with reduction of the medial compartment and ostephytic
changes of the patella. Additionally, there were extensive
alterations in the left knee to a greater extent, at least
radiologically, although its clinical condition was milder
(Figure 2). We also detected severe osteoarthritis in the
right hip (Figure 3).

The patient was scheduled for surgery of total right knee
arthroplasty. During the surgical approach of the knee
we observed the dark pigmentation of the synovium, the
bone cartilage, the quadriceps tendon and the menisci.
This rare condition, characterized by many as “Black Bone
Disease”, is accompanied by extensive destruction of the
femoral condyles and the tibial Plateau due to arthritis.
We performed a cemented total arthroplasty and sent

Figure 8. Right hip after the total arthroplasty

E.EX.O.T, Volume 66, Issue 4, 2015

Figure 7. Right eye

pieces of the bones and the meniscus for histological
examination (Figure 4).

Histological examination confirmed the clinical diagnosis.
The disease was ochronotic arthropathy or alcaptonuria. The
confirmation was enhanced by urine examination as well
as by examination of pieces of the synovium, the meniscus
and bone pieces of the knee (Figure 5) and synovial liquid
(Figure 6). While overviewing the patient we detected
dark pigmentation of sclera, which is characteristic of
alcaptonuria (Figure 7).

After the postoperative recovery of the patient, we
scheduled the total arthroplasty in the right hip, which
was performed 3 months after the previous operation
on the knee, with great success in both cases (Figures 8,
9). Six months later, the total left knee arthroplasty was
performed, also successfully (Figure 10). It is extremely rare
for a patient suffering from alkaptonuria to be subjected
to three total arthroplasties with the syndrome not being
preoperatively diagnosed. From this fact, emerges the great
clinical significance of this case.

FOLLOW UP

During the follow-up examination of the patient two
years after the first total knee arthroplasty, one and a half
year after the total hip arthroplasty and one year after the
second total knee arthroplasty, the clinical and radiographic
outcomes were excellent. The patient walks normally and
without the help of crutches, performs complete flexion
and extension of the knees and complete movements
of the right hip not accompanied by pain during flexion,
internal and external rotation. Comparison of the length
between the two extremities showed no difference, while
the patient does not mention any pain in daily life activi-
ties (Figure 11).

DISCUSSION

The ochronotic arthropathy is a common expression of
alcaptonuria, an extremely rare metabolic disease, defined
as an autosomal recessive inherited deficiency of the hepatic
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Figure 9. Total hip arthroplasty. The characteristic dark pigmentation of the femoral head and the acetabulum

e

enzyme ‘oxidase of the homogentistic acid'.

Patients with alcaptonuria are usually free of symptoms
in childhood and adolescence®'®'"", however the hyperpig-
mentation of the urine can be observed even in childhood'”.
A percentage of 25% does not present dark hue of the
urine and, thus, many patients with ochronosis remain
undiagnosed until adulthood. The insufficiency of sucrose-
isomaltase” as well as the neonatal hyperparathyroidism
can be inherited together with alcaptonuria. Ochronosis
can be exogenous, induced by several harmful substances
such as phenol, trinifenoli, benzene and hydroquinone. In
exogenous ochronosis the arthropathy observed in alcap-
tonuria is absent.

Ochronotic arthropathy appears usually during the
third or fourth decade of life and is more severe in males.
It has been suggested that clinical manifestations of al-
kaptonuric ochronosis are usually delayed, not appearing
until the fourth decade of life as ageing makes the renal
clearance of homogentisic acid to decrease.” Mild and
extremely rare extensive ochronotic arthropathy has been

Figure 10. Total arthroplasty of left knee. The characteristic brownish color of the cartilaginous surfaces

reported in children. The most frequent manifestations of
the disease are diffuse calcification of the intervertebral
disk followed by narrowing of the intervertebral space and
specific type of arthropathy of the axial skeleton and the
peripheral joints. Peripheral arthritis is observed in almost all
patients, as they grow in age."”'® It first appears in knees,
hips, shoulders, hardly ever in small joints of hands, and it
is manifested in pain, limited morbidity and hydrarthrosis.
Bibliography mentions appearance of intervertebral disc
herniation'” as well as spontaneous tendon rupture both
as first manifestations of the disease'.

Apart from the musculoskeletal system, alcaptonuria af-
fects other systems, such as cardiovascular, with secondary
calcification of the aortic valve'®, being probably so severe
that requires urgent replacement of the aortic valve®,
aortic stenosis’'***’and ischemic heart disease, leading to
myocardial infarction. Nevertheless, there are references
mentioning attacking the urinary system with the presence
of swelling and calculus of the prostate, nephrolithiasis,
renal failure, usually in late stages™?*, as well as attack-

Figure 11. Total hip and knee arthroplasty
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ing the respiratory system with the appearance of throat
dryness, dysphagia and dyspnea.

Until now, no specific therapy has been found.” The
recommended therapy is the reduction of the intake of
phenylalanine and tyrosine and the increase of the intake
of ascorbic acid, without strong clinical evidence. The
destruction of the cartilaginous joint surfaces is extensive
and appears at a young age, so the patient requires a total
arthroplasty before the age of 60. The total arthroplasty
constitutes the unique solution to improve the quality of
life for those patients.

Total joint replacement in published cases of ochronotic
osteoarthritis reports good results similar to osteoarthritic
patients without ochronosis. Because all these are just reports,
no guideline is available for replacement of the knee or hip
joints in ochronotic patients (Table).?” In our review of the
world literature we found very few studies on the subject of
early loosening of the arthroplasty in patients with ochro-
notic arthropathy. Spencer et al. reported that they met no
complication following arthroplasty on 11 joints of 3 patients
diagnosed with osteoarthritis due to ochronosis.”® They re-
ported no implant deficiency including total hip arthroplasty or
any problems in 12 years follow up period.”® As in the whole
spectrum of the metabolic bone diseases, the potential of
early failure of the arthroplasty is increased.”®*° In our research
in the literature, we found no reports mentioning cases of
revision of knee and hip arthroplasty.

In our case, the patient mentions dramatic improvement
to the quality of life after the three operations in the knees
and hip. As there are no particular contraindications and
cases of early loosening of the arthroplasty in those patients,
the total arthroplasty constitutes the only invasive therapy.
The experience we obtained from our arthroplasty practices
on the three joints of our case, confirms it.
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Comparative study between one or two stage
bilateral open reduction and bony procedures for
neglected developmental dysplasia of the hips

ADNAN A FARAJ
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OBJECTIVES: This study aimed at evaluating the surgical
management of bilateral developmental dysplasia of the
hip (DDH), reducing both sides of the hips in one or two
different stages.

METHODS: A retrospective sequential comparative study
on children with bilateral DDH, treated in the first group
of 10 patients (20 hips), with a mean age of 26 months
(12-36 months); two stages open reduction of the hips.
The second group of 13 children with a mean age of 26
months (12-48 months) treated in a single-stage bilateral
open reduction of the hips. In the first group in addition to
the open reduction of the hips, 8 patients required Salter
osteotomy, and 3 patients required femoral shortening in
order to achieve concentric stable reduction. In the second
group, shortening of four femori, Salter osteotomy of 12
acetabulae was performed for the same purposes.

RESULT: At a mean follow-up of 28 months, clinical and
radiological assessment was carried out. McKee criteria
were used, the assessment also included analysis of the
operative time, the amount of blood loss and transfusion,
duration of analgesia, and record of the complications.
There were no significant differences between those
who underwent open reduction of the hips with respect

Correspondence to:

A Faraj, Kirkuk Medical School, Kirkuk, Irag
Email: dariofaraj@hotmail.com

Tel: 009647701090167

to mean age, gender, pre- and postoperative acetabular
indices. Mean duration of anaesthesia and the amount
of blood transfusion was more in group 2 of patients
compared to first group. Parents of children in the 2"
group noticed sleep problems for a mean period of 4 weeks
following surgery, hence the longer period of analgesics
requirements. Stiffness of the hips was more frequent in
the first group. Mean improvement of the acetabular index
was 10 degrees. Complications are discussed.

CONCLUSION: Single-stage bilateral open reduction of
DDH with or without Salter osteotomy or femoral shortening
in patients with bilateral DDH is safe, when performed by
sufficiently experienced team.

Key words: DDH, osteotomy, shortening, bilateral, one
stage, outcome

INTRODUCTION

The main complications following one stage hip
reconstruction following neglected developmental dysplasia
of the hip in children below and above 8 years of age, has
been re-dislocation and avascular necrosis of the head
of femur."* Undoubtedly, age has a negative influence
on the outcome.” Additional bony procedures, to ensure
containment of the hip are sometimes indicated; the bony
procedure(s) is time consuming and demanding; hence
the staged procedure. One stage soft tissue and bony
procedure for the surgical treatment of neglected DDH,
has been reported to be safe and effective."**’

Few articles have been published about the one stage
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operation of bilateral DDH.”"" A single stage procedure
has advantages over 2 consecutive operations, such as
reducing overall costs, reducing the cast duration, and
providing a better recovery period.'® However, there is no
comparative paper between one or two staged operations.

In the current study, we compare the outcome using
bilateral one stage or two stage surgery for DDH. This is
the first time, for such a comparison.

MATERIAL AND METHODS

Between October 2009 and June 2013, 46 hips suffering
from DDH, were surgically reduced in the Azadi teaching
hospital of Kirkuk, in Iraq, for 23 children with bilateral
DDH. Patients with cerebral palsy, arthrogryposis and other
neuromuscular disorders were excluded from the study. Al
these children were walking on presentation, the referral for
specialist's opinion was done because of having waddling
gait, limp, increased skin folds of the thighs and limited hip
abduction of the hips. Radiographs of the pelvis confirmed
dislocation of the hips. Pelvic radiographs were analyzed
using Tonnis classification.” The operations in both groups
were performed by one surgeon. No routine preoperative
traction of the hips was used in these patients.

All these patients underwent open reduction of the
hip through bikini anterior ilioingunal incision, obstruct-
ing elements were excised or released and capsullorraphy
was carried out; the usual way. Adductor tenotomy was
carried out in all these patients, through a medial small
transverse incision. When necessary, additional bony pro-
cedures were used to contain the hip and stabilize it. The
femoral osteotomy performed through a separate incision,
using transverse femoral cuts. Plate and screws were used
for fixation. Salter osteotomy was used when the hip was
unstable after reduction; dislocates with hip in neutral or
30 degree of abduction.

Early in the series, the author used to operate on one
side at a time. This first group included ten children (eight
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Figure. Pre- and postoperative radiographs of the pelvis showing bilateral
DDH after Salter inominate osteotomy

female and two male), with a mean age of 26 months (12-
36). There was 10 Tonnis grade IV, seven cases Tonnis grade
Ill, and three Tonnis grade Il. In addition to open reduction
of the hips, three cases required femoral shortening and
internal fixation, and eight hips required Salter osteotomy.

The 2™ group included thirteen patients (12 girls and
one boy) with bilateral dysplasia of the hips (26 hips); these
children were treated with open reduction of DDH on both
sides in one session. Mean age was 26 months (range
12-48). All these patients had risk factors for developing
developmental dysplasia of the hip. Eight children had Tonnis
class IV, one had class Il, and the remaining had class III.*

Shortening of the femur was used in two children (4
femori); Salter osteotomy was used in 7 patients (12 hips),
in the bilateral group. Eight patients within the unilateral
group required Salter osteotomy, while shortening of the
femur was necessary in 3 cases.

Operative time and intraoperative blood loss were
recorded. All these patients routinely received a unit (20
ml/Kg) of cross matched blood for compensate for the
lost and anticipated loss of blood. Duration of anesthesia,
blood loss was estimated counting blood loss in suckers
and the gauze swaps.

RESULTS

The medical notes and radiographs were analyzed in all
these patients. Mean period of follow-up was 28 months
(12-48). The medical notes and radiographs of these patients
were reviewed (Figure 1). The patients were followed up
in the clinic, one week, three months, six months, and on
a yearly basis afterwards.

The results were assessed using McKee criteria for
analysis of the outcome. McKee criteria were used for
analysis of results’, where the hip reduction is assessed on
the radiographs together with the clinical outcome. The
assessment included operative time, amount of blood loss
and transfusion, analgesia, and complications.
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Table 1
Demographics, procedures and outcome in 10 patients with DDH performed

in two stages (20 hips)
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Sex Mé)?ﬁch Tonnis Additional procedures McKee criteria Complications

F 36 % Right femoral shortening Good AVN

F 36 Il Left Salter osteotomy Good

F 25 Y Good

F 25 % Right Salter osteotomy Excellent

F 24 v Right Salter osteotomy Good Osteotomy migrated to the iliac blade, healed up.
F 24 Y Good

F 26 Il Left Salter osteotomy Good

F 26 Il Right Salter osteotomy Poor Dislocated, failed to attend, AVN
M 36 % Right Femoral shortening Good

M 36 Il Good

F 12 % Good Stiffness, got better

F 12 Il Good

F 27 IV Left Salter osteotomy Good

F 27 Il Good

M 32 Il Right Salter osteotomy Good

M | 32 | | Leftsalerosteotomy Fai nadequate coverage of the acetabulur,
i 26 | V| erotation osteatony Good

F 26 \% Good

F 23 I Good Stiffness, got better

F 23 Il Good

Mean postoperative Hemoglobin count was 10.1 g/dl
(9.6-12 g/dl) for bilateral group, and 11g/dl (8.5-12.5 g/
dl) for the unilateral group. Mean intraoperative blood
loss was 200ml (100-500ml) for bilateral and 110 ml (50-
150ml) for unilateral group. Mean duration of surgery was
2 hours (1.5-3 hrs) for the bilateral group, and 55 minutes
(45-90 min) for unilateral group.

Parents of children in the 2" group commented that
the need for postoperative analgesia was longer than the
first group, the requirement was for a mean period of 4
weeks following surgery (3-5 weeks), while analgesia was
required mainly in the first week (1-2 weeks) for the first
group. The requirement of analgesia was longer for the
2™ group. Stiffness of the hips was more frequent in the
first group; mean period for the rehabilitation was longer
for the one stage group compared to the rehabilitation
of the hip in staged operation.

Using Severin criteria, after a mean follow up, the results
for group one (the two stage operation) was excellent
in one, poor in one with re-dislocation, fair for a child

who developed avascular necrosis of the head (AVN), and
good in the remaining (Table 1). In group two (one staged
operation), the outcome was fair in one case who developed
AVN, excellent in one and good in the remaining (Table 2).

Radiological assessment included plain radiograph
of the pelvis, checking the reduction of the hip, any
complications and the net improvement of the acetabular
index. Mean improvement in the acetabular index for
patients undergoing Salter osteotomy, was 10 degrees
(8-20 degrees). Preoperative range was 30-45 degrees.
There was inadequate improvement of the acetabular
index in two of the unilateral group. This may have been
because of the learning curve; the author went through
in the beginning of the series.

All these patients were stiff after the removal of splints,
however, the range of movement improved in time (3-6
months). The overall duration of hip spica immobilization
was longer in the first group. It is our practice to use hip
abduction splint for two months after surgery, during night
only, in the last month of immobilization.
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Table 2
Demographics, procedures and outcome of patients
with DDH performed in one stage

Sex Mﬁ?ﬁh Tonnis Additional procedures McKee criteria Complications

F 24 \% Good slipped plate, refixed

F 42 v Salter osteotomy (Ieft) Fair AVN
Femoral shortening

F 17 \Y Good Stiffness, improved with time

F 25 \% Salter osteotomy /2 Excellent

F 42 v Right Salter osteotomy Good

F 24 1l Good

F 26 Il Salter osteotomy /2 Good

F 24 I Salter osteotomy /2 Good

M 26 \% Good
Salter osteotomy /2

7 “3 1 Femoral shortening /2 o

F 12 I Good

F 12 Il Good

F 27 \% Salter osteotomy /2 Good

COMPLICATIONS DISCUSSION

Group 1 (staged group):

e One hip was stiff (after six months of surgery), this
improved in time.

¢ One Salter and femoral shortening failed to contain the
head. The Salter osteotomy was redone. The coverage
improved, however the result remained fair.

* The Salter osteotomy in one patient extended to the iliac
blade, this however eventually healed well without sequel.

e One failure of reduction was planned to revise, patient
failed to attend and lost follow up.

Group 2 (bilateral one stage group):

e Inadequate fixation of the plate in one case required
further surgery for augmentation of the plate fixation
with more screws. The hip remained secure and the
outcome was good.

® One patient required delayed Salter osteotomy as the
hip slipped out on the radiograph taken 6 weeks after
surgery.

® One patient developed avascular necrosis of the left
hip, following open reduction and Salter osteotomy,
this patient was 42 months old on presentation. The
patient maintains good range of hip movement and is
under surveillance.

Containing the hip in DDH neglected cases, involves soft
tissue and bony surgery; and can be demanding. Hence,
staged surgery in the management of DDH is the usual
practice. The period of immobilization in hip spica however
doubles in two stage operations; hence, theoretically, the
incidence of stiffness would be higher when bilateral DDH
is treated in two or more stages. The long period in hip
spica and the delay in rehabilitation undoubtedly stress
the parents. This is more so when preoperative traction
is used. There is however no strong evidence supporting
the routine use of preoperative skin traction for DDH; we
have not used in the current study preoperative traction.’

The argument against one stage bilateral open reduc-
tion of DDH has been that the surgical procedure is a
lengthy one, the child will not tolerate it, and that one
stage operation may increase complications; this however
is anecdotal. There is paucity of literature on this subject.
Additional bony procedure following open reduction of
unilateral developmental dysplasia of the hip, in one stage,
is reported to be safe.’

In a comparative study of single stage bilateral Pemberton
osteotomy, compared with unilateral Pemberton osteotomy
for DDH; it was concluded that bilateral procedures have
significant advantages over two separate consecutive
interventions.® In another comparative study on 45 children
(3 years, 9 months old in average), suffering from congenital
dislocation of the hip or acetabular dysplasia who have
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sustained a bilateral innominate osteotomy in a single stage;
the authors conclude that one-step bilateral innominate
osteotomy is viable and simple. It makes a second operation
unnecessary and results in a better angular gain compared
to that obtained after unilateral osteotomy.” There are
several other studies of one stage bilateral pelvic osteotomy
for DDH."

The current study lacks proper randomised comparative
data comparing one to two stage operations for the
reduction of DDH, however, further studies with proper
randomization and longer duration of follow-up in the
future are recommended. The conclusion drawn in the
current paper however, is justified, because of the relatively
good number of the cases included.

CONCLUSION

There is minimal difference between one and two stage
operations regarding anaesthetic time, blood loss and overall
complication, using one stage bilateral open reduction
of the hips in DDH with or without bony surgery. The
requirement of analgesia however is longer for one stage
bilateral surgery.

In the hands of experienced surgeon and set up, bilateral
one stage surgery offers a better rehabilitation benefit to
the patient and family.
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AIM

The diaphyseal tibial fractures are classified into low-
energy injuries, with minimal damage of their soft tissue
envelope, less complex morphology of fracture (76.5%
closed, 53.5% mild soft tissue energy), and high-energy
injuries with neurovascular injuries and complete soft tis-
sue damage which may not occur for several days. The
aim of this report is to determine the indications of llizarov
External Fixator (IEF) as the proper treatment strategy for
these injuries and to discuss the application of possible IEF
construct variations.

MATERIAL AND METHODS

41 patients were assessed, 32 were women and 9
men, aged 21-76 years. 22 of whom had diaphyseal tibial
fractures, 13 had open fractures, 2 with bone defect, 2
with soft tissue damage, 1 on ground deformation and
finally one nonunion fracture. The applied IEF construc-
tion comprised of either single rings or twin rings and one
middle single ring.

Correspondence to:

Theodoros B. Grivas

Department of Orthopaedics and Traumatology

“Tzaneio” General Hospital of Piraeus,

Tzani and Afendouli 1, Piraeus 18536, Greece, tgri69@otenet.gr

RESULTS

The mean hospitalization time was 7 days. The mean time
to union was 18 weeks. Complete union was achieved in
all cases without the need for reoperation in any of them.

CONCLUSIONS

The IEF seems to be a highly effective strategy for the
treatment of this type of fractures, with numerous advan-
tages because of closed reduction without skin incision,
respect of soft tissues due to being a less invasive tech-
nique, almost zero postoperative wound infection. Finally,
it allows full loading from the first postoperative day and
reduces the chances of deep vein thrombosis.

INTRODUCTION

The diaphyseal tibial fractures are classified into low-
energy injuries, with minimal damage of their soft tissue
envelope, less complex morphology of fracture (76.5%
closed, 53.5% mild soft tissue energy), and high-energy
injuries with neurovascular injuries and complete soft tissue
damage which may not occur for several days.

30% of patients with diaphyseal tibial fractures also suffer
from multiple injuries such as fibula fractures, lower ex-
tremity and ankle injuries, ligamentous knee injury, floating
knee, neurovascular injuries and compartment syndrome.

The ATLS protocol is immediately applied (starting with
ABC), when a patient arrives in the ER. Concomitant injuries
are spotted, circulation of the injured limb is tested, the
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fracture is reduced and finally the patient receives tetanus
and antibiotic treatment.

The diaphyseal tibial fractures are being treated conser-
vatively when there are minimum soft tissue damage, fibula
fracture, stable fracture, <5° varus and valgus deformity,
<10° Pro/recurvatum, <1cm reduction of bone length and
ability of fully loading a splint, while regular examination
is required.

Conservative treatment with Sarmiento leads to 98.5%
union, 18.1 weeks mean time of union and less than 1.4%
length reduction of the injured limb.

The indications of a surgical approach on such cases are:

Patients’ characteristics

¢ Obesity

e Compliance with the conservative treatment approach
e Immediate mobility

Injury characteristics

¢ High energy injury

e Moderate soft tissue damage

e Open fracture

e Compartment syndrome

e Vascular damage

e |psilateral femoral neck and shaft complications

Fracture characteristics
* Metaphyseal fracture
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Figure 2. IEF construction

e Oblique fracture form

e Coronal curve >5°

e Sagittal curve >10°

e Rotation >5°

e Length reduction >1cm

¢ Bone fragmentation >50% of the cortex
e Intact fibula

The diaphyseal tibial fractures are treated mainly in a
surgical way using plates, intramedullary nails, or external
fixation techniques (circular or one side).

The indications of diaphyseal tibial fracture treatment
with the use of IEF are:

e Fractures with extensive soft tissue injuries

e Quick stabilization in hemodynamically unstable patients,
including multiple trauma ones

e Extensive damage injuries, including bone fragmentation
and periosteal stripping (AO C3)

e Local acute or chronic infection, when internal osteo-
synthesis is a contraindication

¢ Nonunion, deformation caused by the trauma, bone and
soft tissue abnormalities

e Birth defects, bone abnormalities and bone excision due
to pathological causes

e Cosmetic surgery that results in limb length discrepancy,
dysplasia and malalignment

¢ Bone distention in patients suffering from ischemic
disorders like diabetes, peripheral vascular disease etc
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Case report 1. Male, 61 years old, diaphyseal tibial fracture (Figure
a, b: 6 weeks follow-up, Figure ¢, d: 24 weeks follow-up, Figure e,
f: 44 weeks follow-up)

e Soft tissue growth (elongation): skin, muscles, tendons,
vessels, nerves

MATERIALS AND METHOD

In this study, 41 patients with diaphyseal tibial fractures
were assessed during 1997-2011, including 32 women and
9 men aged between 21-76 years. 22 of those fractures
were diaphyseal tibial ones, 13 were open fractures, 2
with bone defect, 2 with soft tissue damage, 1 on ground
deformation and finally one nonunion fracture. Two circular
construction variations were used. The first one comprised
of five rings, 1 twin ring in the upper and lower region
of the tibia, one ring in the center and one medial ring
(Figure 1). The second construction design included only
single rings around the bone (Figure 2). In both designs,
the stabilization of the rings was achieved with the use
of just wires or half-pins. Their placement, as well as the
bone reduction, was monitored with radiography, while
the mean time of surgery was 70 minutes.

Union time was defined as the time between the
surgery and removal of the construction when the latter
was combined with full weight loading ability. Hospital-
ization time, union time, minor and major complications
were recorded.

RESULTS

Postoperative

Second generation cephalosporin was administered for
24-48 hours postoperatively in case of closed fractures,
while a combination of cephalosporin and aminoglyco-
side was given for 96 hours if the fracture was open.

With no exception, all patients received low molecular
weight heparin for a total of 5 weeks after surgery and
followed the same postoperative physical therapy guide
(knee and ankle joint stabilization, early and immediate
loading after surgery).

The mean hospitalization time was 7 days. The mean
union time was 18 weeks. Complete union was achieved
in all cases with no need for reoperation in any case.

Complications

Major complications (neurological, deep vein thrombosis,
pulmonary embolism, compartment syndrome) were not
described in any case.

CONCLUSIONS

The advantages of the IEF approach in tibial fractures
are numerous. It needs to be assembled during surgery;
it allows closed reduction in any of the three types of
fracture, while the use of wires makes the reduction of
even small bone fragments possible. Due to its flexibility,
slight axial movement can be performed; therefore it leads
faster to union while compression and dilation help in case
of delayed union in the upper fracture. Loading the limb
is allowed in a very short period of time postoperatively
with full access to the surrounding joints which reduces
the chances of deep vein thrombosis and knee and ankle
joint stiffness.

Finally, the alignment, fixation or removal of the
construct can be performed by the Outpatients clinics
without the need for neither reoperation, nor general
anesthesia.

It is more preferable to use the twin ring construct
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Case report 2. Female, 73 years old, fall from height, open tibial fracture with calcaneal fracture (Figure a,b,c: preoperative, Figure d,e,f:
postoperative, Figure g,h: 4 weeks follow-up, Figure i,j: 12 weeks follow-up, Figure k: 37 weeks follow-up)

model, as it offers a distinguish biomechanical advantage
in relation with the simple one, as well as a lot more open
space to cope with the skin damage that has occurred
due to the injury.

While this research was being conducted, the design
had been improved with the use of half pins.

In conclusion, IES is an extremely effective approach to
treat those fractures in contradiction to intramedullary
nailing where necrosis of intermediate bone fragment and
bone union of upper fracture cannot be dealt with. In ad-
dition, anterior knee pain is avoided, which is a common
complication of intermedullar tibular nailing.
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