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Eicaywyn AloiknTikou ZupBouliou Tng E.O.I.M.E.

Me 1Blaitepn xapd oag kaAwoopiloupe oto deltepo TeUX0Q Tou «EAANVIKoU Meplodikou
OpbBodovTikAg». To apdv Telxog Xwpiotnke oe dUo emi uépoug [ovoBeuaTikd TUAPATA.
To mpwTto TUAKA Tou TepPLodikoU Tou kpatdre €xel wg Béua «H Tétaptn didotaon otnv
OpbodovTikA: 0 Xpdvog». To deltepo TUNUA Tou Ba Kukhopoprioel oto TéNog Tou 2014
€xel wg Béua «OpBodovTik BACIOUEVn OTNV TEKUNPiwon»

To napdv Teuxog avatednke opdpwva amd 1o A.2. ™g E.O.N M.E. otov eldikeupévo oTo
Ohio State University Ap. NikdAao Mavdn} wg umelBuvo ‘Ekdoong o omoiog kal emélete
TNV oUYYPAPIKY) odda rou 6a dwoel TNV Katd To duvatd kKaAUTtepn KAAUYN TNG BEUATIKAG
evotnTag.




Eicaywyn Tou YrreuOuvou ‘Ekdoong Tou NMapdvrog Telxoug

Eival 1dlaitepn T pou mou o A.Z. g E.O.I.M.E. pou eurioteltnke Tnv ékdoon Tou delTepou TeUXoug
Tou «EANnvikoU Meplodikod OpBodovTIKAG»,

To napdv telxoq Tou Bepatikol «EANNvikoU Meplodikou OpBodovTikng» eival Xwplopuévo og dUo pépn. To
MpwTo TITAoPopeital «<H Tétaptn didotaon otnv OpBodovTikr: 0 Xpdvog» Kal To enduevo «OpBOdOVTIKY
Baolopévn otnv Tekunpiwon»

To mpwTto HEPOG apXilel e pia evdlapépouaa ouvevteuEn Tou ekAimovtog Oudtiuou Kabnyntr Donald
Woodside ané tov Ap. Mepdoio AyyeAomoulo.

3TNV ouvéxela MapouctadovTal Ta Mapakdtw 4 B€uata Apecou KAVIKOU evalapEPOVTOG:

-Ard TI¢ ouvadélgoug Aéomolva KwAgtaon, KaAidmn Balhd kat Euayyyelia Asunéon n Bepaneutikn avtl-
petwriion tng ling TééEn 1ng katnyopiag. Ot cuyypageig avartiooouv Ta undpxovta dedopéva ou apo-
pouv v Bepareia Tng /1 oe pia v} oe do edoelg. 'Eva kAVIKO epwTnia rou anaooAel kabe KAWIKG.
-Aré Toug ouvadélpoug ©dAela Kolokoupa, ZTullavé Podiou kat Nikdhao Mkavtidn mapouaidlovral
ol TeheuTaieq anodyPelq TAvw OTNnV ermTaxuvouevn opBodovTiky petakivnon. H emrayxuvouevn opbodo-
VTIKY) Beparnela anotelel éva nedio ye Yeydho epeuvnTikd Katl KAWIkG evdlapépov Kat eival BéRato Tl ot
avantuoodueveg TEXVIKEG Ba amoTeAéoouv PEPOC TNG KABNUePIVG 0pBOdOVTIKNAG TPAENG OTo eyyug
HENNOV.
-Ané Toug ouvadérpoug ZTullavé Koutldylou kat Mepdmn N. ZrnuporoUAou, n Bepareia Tou EyKAELTTOU
Kuvédovta. To epTnua To EyKAELOTOU KUVOdovTa Ba Talaviel yia ndvta Toug 0pBodovTIKoUG.
-An6 Tiq ouvadéapoug lwavvn AouAn kat Anurten KAouko a BiBAOYPaPIK avaoKOmnaom yia OKEAETIKA
OTAPLEN otV 0pB0odOVTIKY. H OKeAETIKN OTAPLEN amoTeAel pia and TiIg mPdoPpaTeg «eMavaotdoelg» TNV
0pB0dOVTIKY) Kat arnoteAel MAEOV TEXVIKN pouTivag yla PHeYAAo TIO000TO TwV 0POOSOVTIKWV.

KaAry avdyvwon,

NikéAaog Mavdrig
Erokémntng enikoupog kabnyntrig naverotmuiou Bépvng
IBlwTkS 1aTpelo Képkupa



ZuvévTeugn Tou Opdtipou Kabnyntr Donald Woodside* and Tov Ap. Mepacipo AyyeAdmoulo

DONALD G. WOODSIDE, DDS., M.SC.(D), F.R.C.D.(C),
PH.D. (h.c.), F.R.C.S. (Eng.), C.M.

O Kabnyntg Donald Woodside é\aBe to mruxio odovtia-
Tpwng and To MNaveruotiuo tou NtaAxdoult oto XANpag
Tou Kavadd am'émou emniong Tiuribnke pe 1o Xpuod MetdA-
Ao otnv OdovTlatpikr] evw €Aafe Tnv eWBIKOTNTA ToU OTNV
OpBodovtikA and to Maverotro oto Topdvto. AlETENeTE
Kabnyntng kat Aleubuvtrig Tou OpBodovTikoU TUUATog OTOo
Mavemiotuio Tou Topdvto yia ndvw and tptdvta xpovia.

H dnuooteupévn Tou SOUAELd eKTEIVETAL OTIG TIEPLOXEG TNG
avepwivnNg Kal MEIPAPATIKNG avamTtuing Tng kAtw yvdadou
KaL TNG KAWVIKNG XPIONG TWV AEITOUPYIKWY Unxavnudtwv. To
1987 TiunRbnke pe to Bpapeio S.I.D.O yia to mo a&ohoyo
apBpo ot diebvr) OpBodovtikA BiBAoypagpia ta duo mpo-
nyoupeva xpovia.

‘Exel TiunBel e moMd diebvry BpaBeia otnv OpBodovTikn

)

Kat €xel TN Oel e TTOMEQ JIANEEELG 0€ OAOKANPO TOV KOO0, ouprnepappavouévng Tng olAiag Mershon kat Salzman Tng
Apeptkavikng OpbodovTikrg Etalpeiag. To 1989 avaknpuxbnke enitipog diddkTopag Tou lvatitoltou KapoAivoka Tng Zou-
ndiag kat To 1990 é\ape to BpaBeio Ketcham amnd v Auepikavikry OpBodovtikr Etaipeia. To 1991 vjtav olAnq yia To
Eupwraikd OpBodovTikd Zuvédplo mapouctalovtag TV TIUNTIKY oliAia «Sheldon Friel Memorial». To 1994 €ylve KAt ekAoyr)
uéNog Tou TUruatog OSoVTIKNG XelpoupyIkng Tou BaothikoU KoAeyiou kat Tou Auepikdvikou Koleyiou Odovtidtpwy. Yip&e
eniong enitipo péhog g Itahikrig Opbodovtikig ETaipeiag, g Bpetavikng Etaipeiag yia v peAétn Twv opBodSovVTIKWY,
g ONavdiknig Opbodovtikng Etatpeiag kat Tou Zuvdéapou OpBodovtikwy Tou Ovrdplo.

To 1996 ovoudotnke Member of the Order Tou Kavadd, n omoia eival n avwtepn TOAITIKA Tir TTou anoveéueTal og ToAltn and
™V KuBépvnon tou Kavadd.

ErumA€ov g €peuvdg Tou kat g didaockaiiag Tou o Kabnyntrq Woodside diatnpouoe péxpt mpo dietiag, WwTiké opbo-
dovTikd Latpeio oo Topdvro.

H ouvévteugn pe évav and toug teheutaiouq ev {wr) Bpuloug g OpbBodovtikig Tou Oudtipou Kabnynt D. G. Woodside*
eNeOn Tov Alyouoto Tou 2010. Moteletal nwg ival n teAeutaia ouvévteu&n mou mapaxwpenoe. Tov louhlo Tou 2013 €puye

ané ) {wn oe nAkia 86 eTwv.
53 xpdvia Akadnuaikr) oradiodpopia-1954-2007

EnéRAeye meploodtepeg and 250 dlatpiREég. Mepioodtepot and 250 opBodovTikol eldikeUdnKay arnd ekeivov.

1. Molog ennpéaoe nepioodTePo TRV OPOOSOVTIKH 0ag
oKEYN;
O Egil Harvold gixe jwa Babid emnppory otnv kaplépa ou.

2. Av Eekivouoate onuepa TV Kapiépa oag 1 6a kdvare
S1aPOPETIKA;

©a 1Beha To SIBAKTOPIKO HOU VA OXETICETAL PE TNV KUT-
Taptkr Boloyia kat Tn vavo-texvoloyia énwg uropel va
epappoaotel otnv OpBodovtikr). Kat Ta duo autd yvwaoTikd
avTike{peva Ba emmpedoouy Wiaitepa v kAwikr) OpBodo-
VTIKT) OTO €yyUG LENNOV.

3. Moleg 1316TNTEG emMINTOUCATE VO €XOUV OI UTTOYHPIOI
POITNTEG VIO HETATITUXIAKEG OTTIOUdEG 0TV OpBOBOVTIKNA
TTIPOKEIPEVOU Va TOUG EMAEEETE;

Katd tnv ouvévteuEn pe umoPneloug QoITnTéS yla HETa-
TITUXLOKEG 0TToudEég otnv OpBodoVTIKY, cuvuTioAdyLla Oxt
uévo TIg akadnuaikég Toug emddoelg, al\d kat To av rrav
1 Ox1 nyéteg. EEétala ouykekplpéva katd néoo rrav nyé-
TeQ 0g AANOUG TOWE(G, OTO KOWVWwVIKG eninedo, oe TuXOv On-
Tela Toug 0g VOOOKOHELaKO IEPIBANNOY, 1} OE EKITPOCWITNON
@ormrwv. Elvat onuavtikd yia myv avamtugn mg eldikotn-
TAg Kal Tou TUAUAToG va eknadelel avBpwrtoug Tou XouV
dlakplBel kat og dA\oug Topelg ekTdg OSOVTIATPLKAG.

4. Nopilete 0TI TEXVIKEG TTOU 08NYyoUV o€ SiEUpuvon oTHV
TepIoX TWV KATW KUVOdOVTWY, 1 TEXVIKEG HE AyKIoTpa
TTOU I0YUpPIovTal MWG avanTiooouv To PATVIaK® 00TO,
S1eupUVOVTaG TOUG KATW TOUEIG IE OTOXO Bepameieq Xw-
pig eEaywyég BETOUV O€ KiVEUVO TNV OTOUATIKN UYEia TWV



aobevwyv pag;

AuoTuxwg, Ta teheutaia 15 xpovia, n éueaon mou divetal
ot Bepaneia xwpig-eEaywyég odrynoe oe dlelpuvaon Tou
KAtw odovTikoU TOEOU Kal Ja dpauatikr auénon Kako-
Bepameupévav MePIMTWoEwWY Kabwe aveknaideutol opbo-
dovTtikoi mpoxwpolv oe Beparnela. EEalpeon amotelolv
Ol TIEPIMTWOEL UTEPOUYAEIONG ME MELWHEVO KATW UYog
TPOOWITOU Kal Babld katakdpuen eTkAAuyn, ouxvd mpo-
kahoUpevn and tn 6€on Qg YAwooag, drnou n mpowbnon
TV KATW Topéwv eival amoAUTwg amodekTr). Z& auTég TIQ
TIEPUTTWOELG, 0 0TOX0G TNG Bepaneiag Ba mpénel va elvat n
avdrtuén g odovtoguiag otnv kAbetn didotaon, pelw-
on NG UMEPOUYKAELONG, Pelwon TG Katakdpupng emikd-
Auyng, kat €tat dlépbwon Tou MPORAUATOG TNG KABETNG
dldotaong evtdg TG TMePiooelaq TOU HECO-PPAYMATIKOU
Xwpou and v B€on avanauong otn BEon PEyloTng CUY-
YOUPWONG, evw MapdAAnAa avTieTwniCoupe To MPoablo-
omioBlo mpdépAnua. Me dA\a Adyla ol urtepouykAeioelg dev
pag divouv TV MPayuaTikr elKéva TwV avwualliv oUYKAEL-
ong kat Ba mpémnel va avtidetwnidovral he Eueaon oty Kd-
feTn ddotaon.

5. Katd Tn yvwpn oag, moia givai n onpavrikétepn npoo-
80¢g otV opOodovTIK Bepameia ano Tn oTiyur mou &eKi-
vijoaTte TNV opO0SOVTIKN 0ag KapiEpa HEXPI ORUEPT;
Auti) n epwtnon Ba mpénel va xwplotel oe duo uépn. A)
Zmv npdodo tng Texvoloyiag kat B) Zmv npdodo twv Bi-
OANOYIKWV Bewplwv.

A) Ztnv texvoloyia, mpopavwg n duvatdtnta ouyKOAAN-
ong aykuhinv pe pntiveg kat Ta edputeluata KAAookd
Kat pivt yia otplEn kat n ouikpuvon OAWV TWV CUOKEU-
wv éxouv aN\&Eel, ernpedoel Kal BEATIOOEL TNV Kaon-
Hepivry 0pBOBOVTIKY KAVIKA TIPAKTIKY Hag. H YAwooikn
opBodovTikr) Ba prmopoloe va cuurnepAngBel emniong
edW.

B) Ze oxéon ue v Blohoyikn Bewpia, ouvnbiaue va dia-
YIYVWOKOULE TA TTAVTA and TNV KEPANOUETPIKY| AKTIVO-
ypagia. Otav Eekivnoa Tnv KaplEPA UoU GUOTNUATIKA
Xpnotdorolovoaue MA)PnN oelpd eVOOOTOUATIKWY AKTL-
voypapuwv Kal divaue éupaocn otnv KAWVIKA eEEtaon.
‘Otav ol KEQANOUETPIKEG akTvoypagieg €ylvav mpol-
néBeon, oMol kAvIKol( €dwoav €upaon oe aplOunTL-
KEQ TIHEQ. AUTO 0drjynoe 0e ouoTNUATIKA AGBn agou
TOAMEG avwualieg oUyKAElONG elval HETAUPIETUEVEG.
MepIKEG MEPUTTWOELG UTIEPOUYKAELONG Yid TIAPAdetya
uropel va gavouv wg Ing 1éd&ewg, al\d détav n kdtw
yvdbog oTpégeTal MPog Ta KATW Kal Tiiow, Prmopel va
elval otnv mpaypatikdtnra nepimrwon Iling Taéng oke-
AETIKY] avwpala oUykAelong. Qg ek ToldTou, 1 TPOCE-
KTIKA KAWVIKY €E€Taon Ba mpémnel va eival To KAeWd( yla
™ owotn Beparneia.

6. Katd Tn yvwpn oag, moieq ival ol peydieq diapdyeq

otnVv KAIVIK] opB0o3ovVTIKH Tou XpeldfovTal emeIyovTug

TEKPNPiwoN, MPoKeIpévou va emAubouv;

MpwTn elvat n katdypnon Twv dagavayv vapbrikwv! Yrdp-

Xouv BERala MepUTTWOoELg ToU elval KatdAAnAeg, aAAd Ba

npénel va eipaocte eEaipetikd npooektikol. H owot did-
YV@WON KAt 1 YVOON TV MEPLOPLOUWY TWV UNXAVIOUWY Jag
uropoUv va pag kpatrjoouv acpaleiq arnd Aden. Emmiéov,
Ba mpénel mdvta va €xoupe katd vou 6Tl unepTovifovtag
TO HAPKETIVYK propel va odnynboupe o dBoAeg kataoTd-
oelG.

AeUtepn elvatl n avdntugn véwv TpLodLAoTATWY AMEIKOVIOTL-
KWV TeXVIKWV. Elval mpog épehog Tou acbevoulg, n xprion
epyaleiwv pe katd nepimrwon auEnuévn aktivoBolia; Mdte
TIPEMEL VA TA OUOTIVOUE;

Tpitn eivat n opikpuvon. Méoo Hiked urnopel va eivat aro-
TEAEOUATIKO;

Tétaptn. Mdéoo kapd Ba npénel va dlatnpriooupe éva aro-
TéAeopa; Eival n dlatrjipnon tou anoteAéouatoq yia ndvra
eQIKTH Kal rotol elvat ot kivduvol,

7. Molo ummp&e To MO GNUAVTIKG YEyoveg OTNV Kaplépa
oag;

To mo onuavtikd yeyovog otny kaplépa pou rjtav to 1996,
dtav ovopdoTtnka Pélog tou Tayuatog Tou Kavadd n omoia
elval n uPnAdtepn TIUNTIKY SLAKELOT TIOU QMOVEUETAL OF
TION(TN amnd v KuB€pvnon tou Kavadd.

8. Ymapyel KAt 0TV Kapiépa oag yia To omoio dev €ioTe
urrEPpavog;

Av ndw miow otnv kapépa pou aiobdvouat 8t Exw EodE-
Yel mapa moAU Xpovo aTtnv KAWIKA wg akadnuaikdg. Exta-
Kteq avdykeg, dlolknon kat B€pata  Tou Mavermotnuiou
aroomouoav TNV TPocoxr Hou and Tnv KUpla akadnuaikn
€peuva, TNV Mapaywyn Kat Tnv avamtugn vEwv (I3ewv.

9. Ti oupBouhr Ba divate oe éva véo opBOSOVTIKG Tou
Eekivdel To 31k Tou 0pOOBOVTIKG 1aTPEIO;

MapakohouBeiote 600 MEPLOCOTEPA TEUVAPLA UTIOPEITE.
AKoUOTe IPOCEKTIKA TOUG BLAPOoPOUG OUANTESG aveEdptnTa
av CUUQWVELTE 1] dlapwvelte. AKOUA KL AV TA HETATITUXIAKA
npoypduuara omnoudwv otnv opBodovTik nailouv mpw-
TaPXIKO pdAo oTov KaBoplopud Kahwv Bdoewy, Ba mpénel va
Bewpouvtal wg n Bdon ndvw atnv onoia ot ylatpol Ba pé-
TIEL VA 0IKOBOUAOOUV HECW TNG OUVEXOUQ eKmaideuong.

10. Edv enpokeiTo va BepameloeTe Toug acbeveiq oag
yia dAAn pia popd 6a BepamelaTte KATTOIOUG Ao AUTOUG
SIaQOPETIKA Kal MKG;

Nat, 6a €dwva peyaAlTtepn POCOXA OTNV CWHATIKA QvArTTu-
&n Toug Oe Ox€on He TNV unoAetropevn avarntuén. Emmg-
ov, Ba eixa o mPooekTIKA emAEEEL o€ ToloUg Ba ToTIO-
Betouoa dykioTpa kat Ba enéleya T Bepaneia oplopEVWV
aoBevwv vwpitepa kat KAamolwv apydtepa.

‘Ooov apopd v Bepaneia pe eEaywyeg. Ziyoupa To TIO-
000TO TEPIMTWOEWV eEaywywy €xel pelwbel OAa autd Ta
Xpovia. Ennpeacpévog and tov Tweed ol epumtwoelg e€a-
YOYNG ATav apxikd auEnuéveg. 2e TIOMEG TEPUTTWOELG,
autd ouvéBale og o emnineda MPOPIA dTav n epplounxavt-
Krj TG mepimrwong dev eAéyxovtav enapkws. Me tnv éAeu-
on TWV OUYKOAOUREVWY ayKIoTpwV TV dekaeTia Tou '70 o
Au&nuEVOog XWPOG TIOU ATTALTETO Yid TNV TOTOBETNON TWwV



daktuldiwv dev xpetaddtav ma. ‘Exw det Tnv TaAdvteuon
TOU ekKkpepoUg Eavd kat Eavd. Zriuepa, Tiotelw Ot ipacte
Kal AL oTnv akpaia gdon pn-eEaywywv. Aev pou apéoet
N AOONTIKY TOU TIPOCWTIOU O€ TIOAEG TIEPUTTWOELG XWP(G
eEaywyéq énwg Beparnevovtal orjuepa.

11. Miotevete 6T TUXOIOTOINMEVEG KAIVIKEG SOKIMEQ
(RCT) €xouv cagwg amavTioel yid TO av UMOpPEi va Peya-
Awoel N KaTw yvdeog N oxi;

H amdvinon dev undpyet akdua. Ot RCTs péxpl onuepa
OUYKpivouv mpdyuara mou dev Umopouv va ouykploouv.
Aev unopeite yia napddetyua va Bacioste Tnv emAOYY TOU
delyparoq otn oUykAelon kat 6xt otnv Il okeAeTikr| duoap-
Hovia xwpig 0pB6 unoAoylopd Tng kABetng dtdotaong. Té-
Tola ermAoyn detypatog eival oxeddv teheiwg AavBaouévn.

12. Ymip&are mpwTomopog OTNV TEXVIKH PE QUTOdETA
dykiotpa. Aio@dveote dikaiwpévog; Evepyn oe avridia-
oToAr] pe madnTik nMpdadeon. ‘Exel mpaypatikd onpa-
oia;

‘EXw XPNOLLOTO0€L TNV evepyOd TIPOCTdEDN |UE EAATYPLO OF
peydAo Babud emedn emvoriBnke and €vav atevd eilo Kat
TO £PYOO0TAOLO KATAOKEUNG BPLOKOTAV OTO XAWMATOV O€ -
Kpr| anéotaon and 1o Topdvto.

Ma va eipal mpaypatikd KpLtikog, Ta mePLooOTEPA EPEUVI-
TIKA oTotxeia deixvouv 6Tl undpxel Leyahutepn TP otV
evepyd 0e Ox€om He TNV mabntikn npdodeon. e OpLouE-
VEG TIEPITTWOELG OUWG, Atydtepn TPIRY) odnyel o€ AiydTepo
ENEYXO.

13. Moia eival n yvwpn oag yia Tig didgopeg Aeyoue-
VEG «aIoBNTIKEG» OPOOBOVTIKEG OUOKEUEG, OMWG TO
«Invisalign», o1 omroieg €xouv yivel T6G0 dnpPOPIAEiq peTa-
€U TV 0pBOBOVTIKWV 0 OAO TOV KOOHO;

O1 dlapavelq vépbnkeg akohouboulv tnv dla apxr pe v
nahalopoditkn AoV ouokeur] “tooth positioner” Twv do-
VTLWOV TIOU XPNotloroloUoape UETA TNV apaipeon Twv ayku-
AMwv yla va dlopbwooupe IKpEG Aemtopépeleg. 'Etat, N
10€a dev elval kawvoupyla. BéBata, autd €xel pia Béon oe

MIKPEG TIEPLOTPOPEG HETPIEG UTEPOUYKAE(OELG, OANG o€
TIOAMEQ meputtwoelg yivetatr katdypnon. MoM\oi, emiong,
aduvatoUlv va ouvedNnToTow|oouv OTL UNopel va €Xoue Ta
{dla mpoBArjuaTa ouvepyaciag mou €XOUNE QVTILETWTIIOEL
pE Ta TePLoodTEPQ KvNTA pnxaviuata. duokd, aneudu-
VETAL O€ [la PeyAAn avnouxia Twv aobevv mou eivat n at-
OBNTIKA Kal 1 KaAr] OTOMATIKA Aettoupyia Kat olAia, evw
T0 popdve. Oa NBeAa OUWG va eMOoNUAve 6Tt TIOANOL KAL-
VIKO[ TO apakdvouve pe Toug VAPONKEG KAl TOV TPOXIOUO
Twv opdpwv erpavelwv. Av pia ducappovia Bolton eivat
napovoa, dev undpxel kapia apeiBoiia &L 0 TPOXIoUOS
OMOPWV eTPAVELWV Uropel va ag Bonbrjoet otny emniteuén
pliag owotng oUykAelong. Emmpoobétwg, pnopel va pag
BonBrioel dtav undpyel n avdykn va aAagoupe éva onpeio
eNaEng oe enaen enpdvelag n va evioXUoOoULE TO eNMedo
™G Hecododvtiag BnAng. Ze mepimtwon anouciag duoap-
poviag Bolton urtdpyouv MOAG &(dn eVAAAKTIKOV TPOTWY
Y10 va JeTakvriooupe owotd ta dovTia xwpig va xpeldletat
va tpox{ooupe Uyt adauavtivn. TENoG, 0 opBodovTIKAG Kal
Ox1 éva epyaotriplo TPEmel va eival o umelbuvog yla T
owotn didyvwon kat To 0pBd oxEdlo Bepamelag Twv aode-
V@V TOUG.

MoM\oi kavol opBodovTikol xpnaoluomnololv v UBPLOIKY
HEBODBO Ot emAeyuéveg mepmTwoelg. Autd mou kdvouv &i-
val d16pBwan Twv MePLOTOTEPWV EVIOVWV CUOTPOPWY Kal
avépbwon Ye oupBatikd aykuha ota omiobla dévtia (érou
ol vapBnkeg €xouv peYAAn duokoAia va To emTuxouv) Kat
0T OUVEXELD OAOKANPWVOUV TNV MePTwaon e vapbnkeg,
ano@eUyovTag £ToL va TOTIOBETO0UV ayKUALA OTNV «KOLWVW-
VIKA gualoBntn neptoxr| Twv 6 Avw Kat KATw mpoabiwv».

14. Kdmolo teAeuTaio oxoAio mou 6a B€AaTe va KAVETE;
H Sheila (n yuvaika pou) kat eyw nepdoape pia unépoxn
Cwn). Madi avabpegape 3 yloug.

ZuppeTelxa OTOV KAWVIKO KAl akadnpaikd Topga HEXPL TPV
3 xpdvia. H Sheila Atav mdvta unooTtnEIKTIKY) Ye OAO TOV
evboualaoud TG yla To XPOVo ToU aPlepwoape otnv eldl-
KOTNTA Kat dev TO €XOUNE peTaviwoet!



lin TGEn 1n karnyopia. OcpameuTiKg MPooEyyion o€ pia 1} duo
PAoCEIC;

Aéomoiva KwAéron'?, KaAhidrn BaAAa™?, Evayyyehia Aepméon™

NepiAnyn

2ZKomog: H ektiunon g ékBaong g mpwiung opBodovtiknig Bepanelag 2 pAacewv o aobevelg UIKTG odovropuiag oe
oxéon e Tnv oY Beparneia 1 pdong yia T diépbwon avwpaliag oluykAelong ling Té&ng 17 katnyoplag, péow tng aklo-
Aéynong tng TeNkg ANB, Tng TeAikriq optldvtiag mpotaéng, Tou eidikou delktn uétponong avwuaiiag ouykAetong PAR (peer
assessment rating index) kat Tou KIvdUvVOU eUPAVIONG VEWY TPAUUATIOUWY TWV VW TOUEWV.

Mé£603d0g: ‘Eyive nAekpovikr avalrtnon xwpig meploptoud YAwooag ouyypagng otig Bdoelg dedopévwv MEDLINE, Cochrane
Database of Systematic Reviews, Cochrane Central Register of Controlled Trials. Eniong avadntibnke kat adnuooieutn
(«ykpiCa») BiBAoypapia otouq loTotdmoug twv ClinicalTrials.gov kat National Research Register. EmAéxBnkav Tuxatorol-
nuéveg KAVIKEG SokIUEG (TKA) mou ouvékplvav Tipwiun Bepareia 2 pdoewv pe dYiun Bepareia 1 pdong yia T dépbwon
avwuaiiag ouykAetong ling Té&ng 17 katnyopiag oto Wktd ppayud. H eEaywyr] Twv ototxelwv €ylve e TUTOTIOMUEVO TPO-
0. ‘Eylve eKT{unon Tou KivdUvou ouaTnUatikoU opAAUATOG TWV £PYACLWY TIOU CUUMEPIENRPONTAV CUPPWVA HE TOV EBIKO
0dnyo Cochrane Risk of Bias Tool. H moldtnTa g tekunpiwong emniong a&lohoyndnke xpnotuornolnvtag 1o GRADE.
AmoteAéopata: Tpelg HEAETEQ OUUMEPLIEA)PONCAV OTNV TIOCOTIKY) GUVOEDT Ol OMO(EG OUVEKPLIVAV TNV TIPWIUN AEITOUPYIKNA
Bepaneia 2 paoewv pe TNV OYLun Beparneia 1 paong. Kat ol Tpelg xapaktnplotnkav wg acagelg dgov apopd Tov kivduvo ou-
otnuartikol opdipatog. H peta-avaluon Tuxaiov emdpdoewv dev 0drynoe oe kavéva eUpnua Tou va evioXUeL TNV UTEPOXN
kdrolag Beparnelag oxetikd pe tnv teAkr) ANB (otabuiopévn dlagopd péowv opwv, 0.0, 95% AE: -0.47, 0.47), TV TENKN
opllévTia mpdTagn (otabuopévn dagopd péowv dpwv, 0.27, 95% AE: -0.36, 0.91) kat Tnv TeAkr] Baduoloyia Tou delktn
PAR (turtortoinuévn dlapopd péowv dpwv, 0.18, 95% AE: -0.13, 0.49). EvtolTtolg, unipEav ototxeia mou unootnpifouv v
urepoxn TG TPWIUNG Aettoupyikig Bepareiag 2 pdoewv doov apopd T Helwon Tou KivdUvou VEoU TPAUUATIOUOU TWV AvVw
Topéwv (AOYOG CUUMANPWHATIKWY TiiBavotrtwy, 0.57, 95% AE: 0.34, 0.97, p=0.03 oe oUykplon We ) Bepaneia oe 1 pdon
NG opddag eAéyxou). Aev utipEe APKETA TEKUNPIWON yia va ekTiunBel n mpwipn Bepareia 2 pdoewv e Xprion eEwoTouaTtt-
KoU TéEou oe ox€on e Tn Bepaneia 2 pAcewv e TN XPNON AETOUPYIKWY PnXavnudtwv 1 Tnv oyiun Beparneia 1 ¢dong g
opddag eAéyxou. H ouvoAikr) roldtnta tTng Tekunpiwong oupewva pe 1o GRADE exTiuriBnke HETPLA WG XAMNAR.
Zupmépaopa: Ta anoteAéouata autng g Heta-avaluong epgavifouv toug aobeveiq Tou €xouv uTtoBANBel o MPWipN
Aettoupylkn Bepareia 2 pdoeswv yia ) ddépbwon avwuaiiag Iing Ta&ng 1ng katnyopiag va €xouv 43% XaunASTEPO Kivdu-
Vo (0dds) va umooToUV TPAUNATIONS TwV Avw TOUEWY O€ OXE0M HE Toug aoBevelg g opddag eAéyxou (dYiun Bepareia 1
¢aong).

Eicaywyn

H avwpala olykhelong I Tagng 1ng katnyopiag (1I/1)
He augnuévn optldvtia mpdtagn, arnotelel éva amd Ta mo
ouvnolouéva opBodovTikd MPORANUATA HE YEVETIKO UTO-
BaBpo kal molkiAn artiohoyia. Kabwg aut n avwuahia
oUykAelong eupaviel peydho elpog 6oov apopd ta oTol-
¥ela dldyvwong kat katdta&ng Kat o ennmoAaoudg dlapgpel
METAEU TV SLAPOPETIKWV MANBUCTUIaKWY dedouévay, eivatl
1Blaitepa dUokoAo va untdpEouv Kovd amodeKTEG avagpo-
PEQ OXETIKA e TNV ouxvéTNTA TNG EUPAVIONG autou Tou
OUYKAELOLOKOU XAPAKTNPELOTIKOU OTOV YeVIKO TTAnBuaud. 2
Ze dia peydhn pelétn mou €yive otiq Hvwuéveg MoAlteleg,
oe delypa mévre XINABdwv atépwy and To Yevikd TAn6u-
oo, dlapdépwv eBVIKOTATWY, BPEdnKe oplldvTia TPdTagn
peyahUtepn and 6N oTo 8 Tolg eKatd Tou TIANBUCHOUS.
Ev TouTolg, dev €ylve kapia mpooTdbela va ouvduaaoTel n

opLZovTIa TIPATAEN e TNV OXEoN TwV OTLoBiwV dOVTIWY OTO
npoaBlomniobio eninedo kal TN BaputnTta g avwuaiiag ou-
YKAelong 1" Ta&ng.

H ouvinap&n oplopEVmV XapaKTNPLOTIKWY KAl TIAPAUETPWY
pe v avopaAia ouykhelong I TédEng 1ng katnyopiag
€xouv anoTteAéoel avTIKE(UEVO HEAETNG €D Kal TTOANG XPo-
via. Ot aoBeveiq pe autd To €idog avwuaiiag olykAelong
ep@aviouv augnuévn oplZévria npdta&n oe ocuvduaoud (e
TIPOTIETELA TWV AVw TOUEWV Kal /1) TNG Avw yvdBou, yeyovog
Ttou au&dvel Tov KIvOuvo TPAUNATIONOU TWV SOVTIWY AUTWV,
Kupiwg og madld oXoAIkrg nAikiag katd tnv didpkela abAo-
ALV Kat UOLKNG doknong.*®

H okeheTikr) duoappovia petagl dvw kal k&tw yvdbou kat
n urnokelyevn avwpalia oUykAelong, dlatapdooouv Tnv
appovia kat TNV algtnTikr TNG KATATOUNG TOU TIPOCWIToU

' Epyaotiipto Opbodovtikiig, Odovtiatpikr ZxoAn, Maveriotriuto Abnvwy

2 [dwwTikd tatpeio



(mpooi)), auEdvovrag Tiq mBavéTTeg yia eupdvion Yu-
XONOYIKWV KAl KOWWVIKWV TIPOBANUATWY 0 acBevelq pe
aut TNV avopalia olykAelong.® ToA\ég ueAéTeq éxouv
KataAn&el oe oUOXETION HETAEU avwuaAiag oUuykAelong Kat
auToekT{unong kat moteleTal 4Tl Ta apvnTikd oxoAla Kat ot
eunatypol oto xwpo Tou oxoAelou, ToU apopouV XapaKTn-
PLOTIKA TOU IPOOWTIOU Umopel va arnoBouv KaBoploTikd yla
TNV autoteno(®non kat Tnv elkéva nou oxnuatifouv Ta véa
dropa yla Tov eautd Toug. 1

Etol évag peydhog apbudg acbevav ouxvd pall pe toug
yovelg toug, avalntolv opBodovtiky Bepameia pe TNV
Mpoodokia va BEATIWOOUV TNV AOONTIKA TOU TIPOCWTIOU
TOUG Kal va meploploouv Tn OKEAETIKY] 1] 0dovTIKA duoap-
povia. Ard Tnv mAeupd Twv 0pBOJOVTIKWY, UTTAPXEL [ia Ja-
Kpoxpdvia dixoyvwuia oto av ot acbeveiq pe avwpalia ou-
yKkAelong 11/1 kat au&nuévn opildvria npdta&n weehouvral
and Tnv mpwin Evapgn Tng opbodovTikng Bepaneiag katd
v niepiodo Tou piKToU Ppayuol (11 pdon Bepaneiag) n
ortola akohouBettal and mArpn opBodovTik Bepareia (20
@don Beparneiag) 1§ edv n Beparnela oe pla edon odnyel
EMUTUXWG OTa (Bla anoteAéouata, uttepvikwvtag rmeavouq
oXeTIKOUG KIvdUvoug." AveEdpTtnTa and tnv dmnola TomnobE-
Tnon, o okomdg TNG MPWIUNG dtdyvwong Kat Bepareiag Twv
0pBOJOVTIKOV avwualwy elival va SleuKoAuvBel n ampod-
OKOTTTN WeTdpaon and v WK oTn Hoviun odovioguia
Kal va avTeTwmofolv eykalpws oKeAETIKA TIpoRAAUaTa
TIOU OxeTiCovTal e TNV augnon Kal v avAamntuén, Je anw-
TEPO KoM TO WEYLoTo duvatd dpelog Tou aabevr) doov
apopd 1600 TNV anoteAeopatikdtnTa Tng Bepaneiag oo
Kat To kéoTog.

Ze Jia npdoeartn Yeta-avaluon eEeTAoTnKe n anoteAeoua-
TIKOTNTA TG 0pBodoVTIKYG Beparneiag oe Tadld e évrovn
XENKY] arékAlon Twv dvw Topéwv Kal augnuévn opllovtia
npdtagn kal napouctdotnkav 1600 Ta PBpaxunpdbeoua
anoteAéopara oe aobevelq 7 €wg 9 €TWV, UETA TO TENOG
NG KATaoTOATIKAG Bepameiag 600 kat Ta Hakporpdbe-
oua arnoteAéopata, oty epnpeia petd v oAokApwon
™G opBodovTikig Bepareiag.” H Bepaneia oe 2 pdoelq
og veapoUuqg aoBevelq pe Pkt odovtopuia de Bpédnke me-
PLOCOTEPO ATIOTEAECUATIKY 0€ OX€on e TN Bepaneia oe 1
@dAon oe aobeveiq pe povipo eppayud. Evroutolg, kabwg ta
anoteAéopara autd nmapouatdaTnkay TpLv and 6 xpovia, n
eMKatporoinon Twv unapxovtwyv otolxelwv Kpivetal emra-
KTLKY] Kal TTIOAUTIUN.

Zkomdg autig Tng epyaciag RTav n oUCTNUATIKY avaly-
TNOoN Kat eKTUNOoN Twv anoTeAeoUdTWY TNG 0POOJOVTIKNG
Beparneiag veapwv aobevawv pe avopaiia olykAeong ling
Tdéng 1™ katyoplag mou avtiueTwriioTnkav og 2 PACEL]
oe oxéon pe autoug mou Bepareltnkav og uia edon. Zu-
YKEKPLUEVQ, N erTuxng ddpbwon g II/1 avwpaiiag me-
pl\apBdvel pa oelpd and ekBdoelg énwg eival n dépbw-
on g 8éong kal g oxéong Twv yvabwv petagu Toug, N
pelwon Tng optfdvtiag PATAENG, N dnuloupyia APOVIKAG
oUYKAELONG Kal 0 TEPLOPLOUAG TOU KIVOUVOU TPAUMATIONOU
Twv Topéwv TNG dvw yvadou. To evdlagépov eoTidleTal aTn
oUykplon Heta€u tng Beparneiag plag kat 2 pdoewv, Ua-

KpompdBeoua Kat LeTd TV OAOKAN|PwON TNG 0PBOSOVTIKAG
Beparneiag ouvoNkd.

YAk kai pé6odog

Ta kpttpla eMAOYNG TOU TEBNKAV Yla AUTH TN CUCTNUATL-

K1) avaokdmnon frav:

a) O oxedlaouos ¢ ueAETNG: TuXALOTIOINEVES KAIVIKEG
dokiuég (TKA). Ze meplmrwon un Unapéng tétolou Tu-
Tou peleTwy, Ba eEetaldtav omoladnmoTe TPOOTTTIK
KAWIKY) SOKLUT.

B) Zuuuetéxovteg: Aobevelq 0TO WIKTO GPAyUO, TTOU UTO-
BArEnkav oe opBodovTikn Bepaneia piag pdong oe oU-
YKpLon e aoBeveig mou Bepanedtnkav oe dUo GATELQ
yia ™ dépbwon avwpaliag oUykielong II/1.

Y) Oepareutikii napéuBacn: OpBodovtiky Bepameia pe
ouokeur] KABe TUmou otnv Mepiodo Tou WIKTOU gpay-
poU (1n @don) petd v omoila akoAouBnoe Bepaneia
010 UéVIHO ppayud (2n edon) yia dépdwaon avwuali-
ag oUykAetong ling Téé&ng 1ng katyopia (mpwiun Oe-
parela 2 gdoswv). H oudda olykplong neplehdupave
aoBeveiq mou umoBARBnkav oe Bepaneia piag edaong
dtav o pévihog ppayuog eixe HdnN ohokANPwOel (YN
Bepaneia 1 pdong- oudda eAéyxou).

d) Métpo ékBaong: To PETPO TNG KUpLAg €kBaoNg fTav n
d1épbwon Tng ling Td&ng, mou alohoyrbnke amnd Tnv
ek} ANB Kal v Tehkr| optZévria npdtaén katd tnv
oAOKANpwaN NG MA)PoUG 0pBodoVTIKYG Beparneiag.

€) Métpo deutepeudviwy ekBdoewv: H owaotr) oUykAelon
onwg a&lohoyeltal yéow tou e1dikoU delktn PAR (Peer
Assessment Rating index) kat o0 kivduvog véou Tpaupua-
TIOMOU TWV AVw TOPEWV UETA TO TENOG TNG MAY)POUS 0p-
BodovTikig Bepanelag.

ot) Kputrjpta arokAetopou: Epyaaieg mou ouvékplvav pHeco-
npdBeoua anoteAéopata 1 edong - &fte Qg MPWIUNG
eite ™G OYung- Bepaneiag pe oudda eAéyxou mou dev
uroBAr|Onke oe kapia Bepareia.

Avalritnon oxXeTIKWY UEAETWV

H avalitnon é€ywve nhektpovikd, otig 15 OktwpBpiou

2013 otig akéAoubeg Bdaoelg dedopévwy (Mapdptnua 1):

Medline (1969 €wg OktwPplo 2013), Cochrane Database

of Systematic Reviews (Oktwfplo 2013), Cochrane Central

Register of Controlled Trials (Oktwfplo 2013). Emnpdobeta,

un dnuooteupévn BiAloypagia avalntibnke oTig nAekTpo-

VIkEG dleuBuvoelq twv ClinicalTrials.gov (www.clinicaltrials.

gov) kat National Research Register (www.controlled-trials.

com) xpnaotdonowwvtag toug époug «Class |l malocclusion»

AND «treatment». AkOun, €ywve avagrtnon and TG Aloteq

avapopdg mou mpogkuyav and Ta apbpa ota omoia eEeTd-

OTNKe TO MAAPEQ KEEVO.

2ZUMoOYI Twv OToLXEWY KAl EKTIUNON TOU KYOUVOU OUaTn-
uatikou opdAuaTog.

H a&lohdynon g kataAMnASTNTAG plag YeAéTng, n eEayw-
Y1 OTOLXE(WV KAl N EKT{UNOT TOU CUOTNUATIKOU GQANUATOG
napayparonoidnkav and dlo eEeTaotég aveEdpTnTa Kat
katom turnoroinong. Ot eEetacTég dev akolouBnoav v
«TUQA)» HEB0DO KaBWG yvwpllav TOoo TNV TauTdTNTA TWV



ouyypagEwy 600 Kal TNV MPOEAEUON TWV EPYACLWY. ZTNV
apxr] e€etdotnke o T{TAog Kal n epAnyn Kat aTn ouvéxela
a&lohoyriBnke To MAAPEQ Kelevo Twv TBavwg KatdAAnAwv
epyaotwv. Ot mAnpopopieg mou cUNEXBNKav and kdbe ep-
yaoia apopoloav Toug eENG TouelQ: a) To (d30g TG HEAE-
NG B) TOUG CUUUETEXOVTEG Y) TN BepaneuTikr| tapéupaon/
elg O) v €kPBaon €) Tnv nepiodo mapatrpnong.

[Madling, Cochrane, Trisl regaired
fa30)
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Ewdva 1.
Adypauua pong yla tmv avelpeon Twv UEAETWY

Matnv a&lohdynon g noldTnTag Twv EPYACLWY TTOU CUIE-
pleApOnoav otn peta-avaiuon epapudotnke to Epyaieio
Tou Cochrane yla Tov kivduvo Tou guOTNUaTIkoU OPAAua-
Tog oT1g Tuxaloronuéveg KAvikég Aokipég (Cochrane Risk
of Bias Tool for Randomized Controlled Trials).'* Zuykekpl-
péva Badpoloyrbnkav ol apakdtw Touelg: (1) dnuoupyia
Tuxaiag oelpdg katavoung, (2) andkpuyn karavoung, (3)
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«TUQAI» LEBODOG YLO CUUETEXOVTEG KAl /) IPOCWTIKS TTOU
mpav Yépog otn UeAETN, (4) «TUPAr» UEBODOG yia Toug
EKTIUNTEG, (5) eAM G avapopd dedouévwy ékBaong, (6)
ETIAEKTIKA avapopd €kBaong, (7) AAeg TINYES CUOTNUATL-
KoU o@pAAuaTog. MNa kdbe PeAETN TNG HeTa-avAluong €ylve
OUVOMIKY] EKT{UNON TOU KIvdUVOU OUCTNUATIKOU O(AAUa-
T0G (UYNASG, acagng, XaunAdg). AoKIUEG TTOU ePPAvioavV
uynAdS kivduvo ouotnuatikol o@dAUaTog €0Tw Kal og évav
Topéa BewpriBnkav wg uynAou KivdUvou cuoTnuatikou
0QAAIATOG OUVOAKA. AvtioTolxa, JOKIUEG He aoagn Kiv-
dUVO OUCTNUATIKOU CQANUATOG OE €vav i} TIEPLOOATEPOUG
Topelg Bewpnr|Bnkav OUVOANIKA WG acaPelg, evid DOKIUEQ
Tou eppavioav XapnAd kivduvo ouotnuatikol o@ANUAToq
oe 0\oug Toug Topelg BewpnBnkav wg xapnAou kivduvou
ouoTNUATIKOU GPAALATOG.

2UvBean twv dedouEvwv

H KAWIK €Tepoyévela Twv PEAETWV TNG HeTa-avaiuong
eKTIUABNKE Héow NG eE€TaONG Twv EMUEPOUG OTOIXEWY
KdBe dokiunig, Twv Kprpiwv €viagng Twv aobevawv ot
MEAETN, TOU TUTIOU TWV CUOKEUWV TIOU XPNaluomnotidnkav
Kal ™G oUMoyng Ttwv dedouévwy. H oTaTioTikh €Tepo-
yévela eEeTdoTnKe PEOW €mOKOTMONG TWV dlACTNUATWV
eumoToouvng (AE) Tou peyéboug Twv ekBdoewv ota edIkd
dlaypduuata, yvwotd wg «dlaypdupara 3Acoug» (aKpRng
HeTdppaon TNG ayyAwng opoloyiag forest plots). Emiong,
1 ETEPOYEVELA EKTIUNONKE [E TNV EPAPHOYT| TNG doKiaciag
X2 émou Tiun Tou p KdTw and To eninedo Tou 10% (p<0.1)
Bewpr)OnKe eVOEIKTIKA ONMAVTIKAG £TepOyEvelaq.’ Epap-
péotnke emumAéov kat n dokidaaoia 12 yia €éAeyxo g opoL-
oyévelaqg. EEETaon yla ouotnuatiké opdiua dnuoacieuong
Je EMOKOTNON TWV WKWV «dlaypaupdTwy Gouydpous
(akpBNQ peTappaon TNG ayyAkng opoloyiag funnel plots)
Ba ywdtav pévo otnv MePIMTwon Tou oTn PeETa-avaluon
ouppeteixav To Aiydtepo 10 peh€Teg.

Ma tiqg ouvexelg petaPAnTég xpnoidorowenkav oL ou-
YKEVIPWTIKEG OTABUOUEVEG DLAPOPES TWV METWY OPWY, T
Ol TUTIOTIONMEVEG METEG DLAPOPES, eV YL TIG JUADIKEG
MeTaBANTEG XPnolomotenkav ot AGyol Twv CUUTANpwa-
TIKWV TBavoTATWY, pe Ta 95% dlaoTAUATa eUnoToolvng
(AE) kaBwg kat Ta daotrjpata npopAedng (Ar) érou Atav
eQIKTO (TOUNAXIOTO 3 HeNETeQ). Adyw avaueviopevng eTe-
poyévelag ota KAWVIKA oTolxela Twv Slapdpwv UEAETWY, TO
HovTéNo Twv Tuxainv emudpdoewv BewpnBnke To MAEOV Ka-
TAMnNAo. Ot peta-avalloelg €ytvav XpnoLUoToLwvTag Tnv
€VTON “metan” oto npoéypaupa STATA TM software, ékdo-
on 12.1 (Stata Corporation, College Station, Texas, USA).

Mowdtnta e tekunpiwons

Xpnouonowribnke 1 Babuohdynon katd GRADE (Grading
of Recommendations Assessment, Development and
Evaluation) yia va a&ohoynBei n ouvoAikr moldtnta g
Tekunpiwong énwg dlagopPwveTal and TIG BEPAMEUTIKES
napeUBAoElg Kal TIG ekBAcelg TToU UeAeTrHBNKav.®17 Z0u-
¢wva pe To GRADE, n ouvoMKr Tekunpilwaon xapaktnei-
Cetal wg uPnAY, HETPLA, XaUnAr Kal TIoAU xaunAr. YYnAn
noldtnTa Tekunpiwong onuaivel 6Tt akdun kat av yivel me-

partépw €leyxog elvat pdAov arnibavo va ar\dEel Tnv agl-
omotia oTov untoAoyLoud Tou peygBoug g enidpaong Tou
anoteAéoparog, Métpla: mepartépw EAeyxog eivat ubavov
va ennpedoel onuavtikd 1o katd néoo eluacte BERatot yla
To péyebog TG enidpaong kat propel va arAdEeL Tnv ekTi-
pnon, XaunAn: mepartépw €peuva elval oAU mubavév va
eMnpedoel onuavtiké To katd néoo eluacte BERatot yla to
péyebog g emidpaong kat eival oAU mbavéd va aldEet
v ektiunon, MoAU xaunAr): omoloodrnoTe UTOAOYLOMOG
™G ektiunong Tou peygboug Tng enidpaong eivat apépal-
0G.

AmoteAéopara

2roxela e avalitnong Kat meptypan Twv UEAETWY

Anté v nAekTpovIKr avaliitnon npoékuyav 8 dpbpa Ka-
TAMNAa va ocuunepiAneBolv otnv avaokdmnnon.'2#2* Ta
dpbpa autd napoucialav Ta anoteAéouara dOKIUWY amnd
3 UeydAng KAipakag epeuvnTikég UeAETeq Tou elxav dle-
EaxBel otn Bdpela Kapohiva™18® 1n OASpIvTa®? Kal To
Hvwpuévo Baoilelo (HB)? kat oL oroleg TeNKE ouumepled-
@Onoav otnv nocoTikr alvbeon (Eikéva 1).

2tov Mivaka 1 mapouctdlovral Ta XapakTnELOTIKA autwv
TV HEAETWV. ‘OAeq Ol HEAETEG HTAV TUXALOTIOINUEVES KAL-
VIKEG DOKIES (TKA) Tou mipayuatonoibnkav e dlapope-
TIKé TpdMo avdioya Tnv Teploxn. H épeuva mou €ylve aTo
Hvwuévo Baaoihelo SleErxOn oe mMoAAAG Kévtpa Tautdxpova
ev) ol épeuveg mou €ywvav otig HMA (Bdpela KapoAiva,
®A\Spvta) mpaypatorom|enkav oe éva Uévo KEVTPO 1 K&be
pia . ‘ONeg ot peAéteq ftav apdAnieq égov apopd To
oxedlaouo eite pe duo (HB) efte Ye Tpelg ouddeg oUykpL-
ong (Bépeta KapoAiva, dPAdpivta). O aplBudg twv acbevwv
TIOU KaTaveurtnke e Tuxaio Tpomo oTIq JlaPOPETIKES Ka-
myopleq Bepaneutikng napgéupaong Kupdvenke and 166
€wg 325. Ze OAeq TIG peAETeq UTNPEE «anWAEl aoBEVWV»
Kat dlakomr mepatépw mapakoholdnong (38 €wg 117
aoBevelq), kupiwg Adyw Tou peydhou xpovikoU dlacTtAua-
TOG TOU JI)pKNTav.

XapaktnpLoTIKA Twv OUUUETEXOVTWY

Ot aoBeveiq mou ouppeteixav Bpiokovtav 6AoL otn pdon
TOU MIKTOU @payuou kat emAéxonkav pe Bdon Tnv augn-
pévn optfdvtia mpdtagn (> 7mm) (Bépela KapoAiva, HB),
1 ™v avopaiia olykielong ling TdEng neploodtepo and
Mod pupa (PASpIvTa).

H péon nAikia Twv aobevav katd Tnv évapén g Bepanel-
ag kupavétav and 9.4 péxpl 9.8 €.

Xapaktnpetotikd twv Bepaneutikwy napeuBdoswv

Mévte dlapopeTIKEG MAPEUPATELG evTomioTnKAVY:

Mpwiun Bepareia pe eEwotouatikd T0Eo (Bépela Kapohi-
va), evepyorontrg (Bdpela KapoAiva, dPAépivta), ouvdua-
ouég eEwotopatikol TéEou Kat mpoobilou emnédou dNENG
(PASpvTa), Aettoupyikd pnxdvnua tunou twin-block (HB)
Kat TArpeNg opBodovtikn Bepareia oe 1 pdon xwpig mpon-
youpevn mpwiun napéupaacn (Bépeta KapoAiva, ®Adpivta,
HB). Zuykekpiuéva, OAeg oL epyaocieg elxav tn duvatdtnra
VQ EKTIUAOOUV TNV AMOTEAEOUATIKOTNTA TNG TPWILNG Bepa-



relag pe Aettoupytkd pnxavruata (2 pacewv) oe oxéon Je
T Beparneia 1 pdong (xwpiq mMpwiun apéupaon), Kabwg
Kal Ta dU0 AEITOUPYIKA PnxavApaTta (evepyoromnTrg Kat
twin-block) Baocifovtal otnv dla eocopia, mpodyovtag
v av&non kat v avamtugn g Katw yvddou.

Kivduvog ouotnuatikou opaAuaTos Twv Epyactwy mou
e€etdotnkav

H pébodog mou xpnowomnombnke yla v tuxaia oepd
katavopng Atav capng oe dUo egpyacieq Omou XPNoto-
ToONKe TO OXNUa TNG KATnyopLlomoinong e Tn Xenon
TETPAYWVWV TuXalomonong yla Tov EAEYX0 TOUu (GUAOU
(Bopela KapoAiva) kat n pEBodog Tng eAaxloTpormoinong
(minimization) pe katnyoplomoinom katd KEVTPOo kal GUAO
(HB). H &A\\n epyacia (PAOpwvta) avépepe OTL €0e0e KA-
TIOLOUG TEPLOPLOMOUG OTnv Tuxatoroinon, evtoutolg dev
nTav oapeg NOoEQ KATNyopieg xpnoomnomonkayv Kal nwg
Ba dlaxelpifovrav kdrowa mbavwg ddela TeTpdywva NG
katnyoplornoinong. H andkpuyn g Katavourg epapuo-
OTNKE Kal TEPLYPAPTNKE EMAPKWG OTN MeEAETN and To HB
Omou Xpnaotuorotenke eEwTepkd TNAEPWVIKS KEVTPO eV
0TI AM\eg dUo TKA (Bdpela Kapohiva, ®Adpivta) Sev ava-
pépetal kapla oxeTikr mAnpogopia. H TupAn uébodog yla
TOUG EKTIUNTEG aKOAOUBNBNKE eMapKdg katl ot 3 SOKI-
MEQ KABWG KATA TNV EKT(UNOM TWV AKTIVOYPAPLOV 1} TwV
ekpayeinv Twv aoBevawv dev yvwpllav oe Tola katnyopla
avike kabévag. ‘Ooov apopd TNV TUPAY| HEBODO Yla TOUg
KAWIKOUG €EETAOTEG, MOVO Lia PeNETN avapépel OTL OAeg oL
OUOKEUEG apalpouvtav amd To oTéua Twv aoBeVWV CUTE-
pPINaUBAVOUEVMV Kal TWV SAKTUAIWY TWV YOUPIwV Katd TV
Sldpkela Tng e€€taong (PAdpvta). Kat ot 3 TKA eniong ep-
@Avioav Ta anoTteAEéoUaTa Yia OAEG TIC TMPOKABOPIOUEVES
UeTaBANTEG, evw N peNéTn amnd to HB mapouaciace eyye-
YPaupEVo MpwTEKOANO TipLv and Tnv évap&r] Tg. Adyw Tou
Hakpoxpdviou g Beparneiag onuelwdbnke €vag PEYANOG
apOuog anwAelwv acgbevay, pe Tnv TKA and m OAdpvta
va epeaviel To peyahutepo aplbud (117). Map’ éAa autd,
0 apBUOG TWV aoBevwVY TIOU 3 CUUMOPPWONKav amd v
apxn Ke ™ Bepaneia kat oToug omnoioug dev katéotn duva-
TN N HaKpOXPOVIa tapakoAolonon fjtav napduola Katave-
unuévog UeTa&l Twv opddwv mapéupaong Kat ot Adyol un
OUMMOPOWONG dev oxeTiCovTav [e TIG IapeXOEVES TTAPEL-
Bdoelg. Kat ol Tpelg peNETES alohoyriBnkav wg acagelq
déoov apopd Tov Kivduvo yla ouoTnuaTtikd o@AAUa GUVONL-
K& (Eikéva 2).

AntoteAéouata tTwv Bepaneutikwy napeuBdoswv

2UyKpLon TG Bepaneiaq ue Aetoupyikd unxaviuara ye m
Beparteia ¢ ouddag eAEyxou

Ta anoTeAéoUaTa KAl TWV TPLWV MEAETWV OUVOUAOTNKAY,
TIPOKELEVOU va ekTIUNBEL 1 Slapopd HeTAEU TNG amotele-
OMATIKOTNTAG TNG 0PBOJOVTIKAG Bepamelag e AelToupyika
pnxavruata oty mepiodo Tou WKToU GEayuou aKOAOU-
Bolpuevn and mAren opBodovTiky Bepaneia PETA TNV OAO-
KApwo™ TNG MIKTNG 0dovtopuiag (2 pAcEwV AEITOUPYIKY
Bepaneia) kal ™G MApoug Beparneiag oe pia edon katd
mv mnepiodo NG epnpeiag (1 edon, oudda eAéyxou). Ot

npokaboplouéveq ekBdoelg, T000 ol KUpleg (TeAkr) ANB,

Te\kr) opldvTia mpdtagn) 600 Kat oL deutepelouoeq (TEAL-

K6g delktng PAR, véo Tpalpa Twv Avw Topéwy), Kat and Tig

3 TKA ouykevtpwonkav pali mpokeluévou va emteuxdel pia

OUVOAIKY] EKT(UNON Yla KABe €kBaon.

- Tekwnrp ANB: Zmv oudda pe tn Bepaneia 2 pdoewv n
ywvia kupdvenke ané 3.7 €wg 4.0 yoipeg evw otnv oud-
da eAéyxou (Bepareia 1 @dong) ot TIHEG Kupdvenkav
and 3.5 éwg 4.5 poipeg (Mivakag 2). H pyeta-avaiuon
Tuxalwv emdpdoewv dev avédel&e kdamola dlapopd atn
ywvia ANB peTa&U Twv 300 ouddwv (Uuéon aTabuIouévn
dlapopd, 0.0, 95% AE: -0.47, 0.47, Eikdva 3), e Jikpou
Babuol etepoyévela (2= 11.3%, p=0.32). Ta dlaotn-
para npdépAeYng (AM) rjtav mio eupéa kat €del&av ot
010 95% TWV MEPITTWOIEWV, TO TIPAYUATIKS anoTé\eaua
plag BeparmeuTikig mMapéupaong oe wia véa PeAét Ba
Bploketal oto didotnua and -3.52 éwg 3.53 poipeg (2=
0.02, Eikéva 3).

TeAkni optdvtia mpdta&n: Kupdvenke and 2.6 éwg 4.3
Kat anoé 2.5 éwg 4.0 yla v Aeltoupyikr| oudda kat Tnv
oundda ehéyxou avtioToixa (Mivakag 2). Aev dlamoTw-
Bnke oTaTIoTIKA onpavtiky dlagopd otnv TeAK opllo-

=3 | Allocation concealment (selection bias)

~3 . Blinding of participants and personnel (performance bias)

. . . Selective reporting (reporting bias)
. . . Other bias

. . =~ | Random sequence generation (selection bias)
. . . Blinding of cutcome assessment (detection bias)
. . =3 | Incomplete outcome data (attrition bias)

Florida
Morth Caroling ?
UK ®| 2
Ewdva 2.

MepiAnyn tou KivdUvou ouatnuatikou opdAuarog. Kpion yia kd6e

TOUEQ TOU oUOTNUATIKOU opdAuarog yia Tt TKA rou €xouv ouume-
PAN@Oel 0t ueTa-avaiuon. To onjua «ouv» OTov MPAoIVo KUKAO
unodnAwvet XaunAd kivduvo ouotnuatikou opaiuarog. To «pwtn-
uatiké» uéoa otov Kitpvo KUkAo urtodnAwvet acaen kivduvo yia
oUOTNUATIKG oPaAua.




vTla TPOTAgn HETa&U Twv dUo opddwv (UEom oTaBuL-
opévn dlagopd, 0.27, 95% AE: -0.36, 0.91, Ewdva 4).
AlaroTwonke onuavtikol Babuol etepoyévela (I2=
71.2%, p=0.03). Ta 95% Al kupdvenkav and -6.98 €wg
7.53 (12= 0.22, Ekdva 4).

- Tekwn Babuoloyia tou delktn PAR: Onwg @aivetal and
Tov Mivaka 2, o deiktng mripe TIg TIEG and 6 éwg 10.3
yla TV opdda e Ta AEToUpyYIKA pnxavriuata Kat and
5.3 éwg 9.3 yla Tnv oudda ehéyxou. ZUVoAikd, dev Ta-
patnEnenke oTatlotiké onuavtiky dlapopd (uéon Tu-
rortoinuévn dagopd, 0.18, 95% AE: -0.13, 0.49, 95%
AN: -3.12, 3.48, 12= 0.04, Ewkdva 5). Alamotwbnke pé-
Tplou Babpou etepoyévela (1= 54.9%, p=0.11).

- Néo tpadua twv dvw touéwv: OL 31 and Toug 182 aobe-
velg mou uneBABnoav oe Aettoupylkn Bepaneia 2 ed-
oewv (17.0%) kat ot 51 arnd toug 195 Tou avikav oTnv
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TOEO a&lohoyridnkav napdAnia eite pe autd and ) Bepa-
nela 2 pdoewv Pe AeToupyIKd pnxaviuara eite pe ta ano-
TeNéopara Beparelag pag edong g ouddag eAéyxou.
H a&lohéynon €ylve pe otolxela mou mpoékuyav amnd Tig 2
epyaoieg mou elxav Tpelg ouddeg aobevav (Bépeta Kapo-
Ava, ®ASpivta). Evroutolg, pévo n KAk dokiuf and tnv
Bdpela Kapohiva avépepe amokAELOTIKNA Xpron eEwoToua-
TIkoU TOEOU ToU NTav oUVOUAOHOG QUXEVIKAG KAl UWNANG
éNENG. H TKA ané Tn ®dAdpwvta nepléypape eEWOTOUATIKO
efte uPnAig elte auxevikng éNENg oe ouvduaoud SuwWG Kat
oTIg dUo MePUTTWOELG [e eminedo dNENG otnv Tipdobla Te-
ploxn TNG dvw yvdbou. Katd ouvénela kat Adyw Tou dlagpo-
peTKoU TpdIou dpdong, amnd eupLopNXavikig drnoyng, Twv
2 autwv Beparneutikwyv napeppdoewy, unmpée n alobnon
OTL Ta AMOTEAEOUATA QUTWY TWV MEAETWV dev Pnopoucav
MaBnuaTikd Kat oooTikd va guvteBoulv pe tn Bonbela pe-
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Ewova 3.

Meta-avdAuon tuxaiwv emdpdoewy yia v teAikr) ANB oe mpwiun 2 pdoewv Aettoupyikn Bgpareia évavtt dyiung Beparneiag uag dong.

0oHAda eAEYXOU (26.2 %) €Tuxav VEOU TPAUMATIONOU TWV
Avw Topéwv. H peta-avdluon tuxaiov emdpdoewy Ka-
T€d¢elEe 0TI ol aobeveiq Tou uroPAnBnkav oe Bepaneia
2 pdoewv eppavicav 43% xaunAdétepo kivduvo (odds)
yla VEO TPAUMATIONS TwV Avw TOHEwY (AGYOG GUMTIAN-
PWMATIKWV TiBavotrtwy, 0.57, 95% AE: 0.34 wg 0.97,
Ewdva 6). Ae kataypd@nke ETEPOYEVELA YIA TN OUYKE-
Kptuévn €kBaon (I2= 0.0%, p=0.39).

Oeparneia ue eEwotouatikd té&o
Ta amoteAéopara and tn Bepaneia pe 10 eEWOTOUATIKG

Ta-avdAuong Kat an\wg avapgpovtatl EexwploTd.

2Uykpton ¢ Bepaneiag pe eEwotouatiko té&o ue ™
Beparteia pe Aettoupykd unxdvnua n ue m Beparneia g
ouddag eAéyxou (Bopeta KapoAiva).

Ta anoteAéouara OXeTIKA e Tn OUYKPLON HETAEU TwV
OMAdWV [e EEWOTOUATIKO, AEITOUPYIKS HNXAvnua Kat eAEY-
¥ou napouatdfovral otov Mivaka 2. Ae BpEBnke KAVIKA 1)
OTATIOTIKA ONUAVTIKY dlapopd HeTAEU TV TPLWV OUAdwY
6oov apopd tTnv TeAkr) ANB (p=0.41), v teAkr optldvtia
npota&n (p=0.32) kat v teAkn BabuoAoyia Tou Selktn
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Ekdva 4.

Meta-avdAuon tuxaiwv emdpdoewv yia v tehkr) optloviia mpdta&n oe npwiun 2 paoewv Asttoupyikn Bepareia évavtt dyung Beparneiag

pas paong.

PAR (p=0.35), énwg avapépbnke otn peAEn and tn Bo-
pewa KapoAiva. Evroutolg, dtav aglohoyriOnke o aplduog
TWV VEWV TPAUUATIONWOV TWV Avew TopEwy, n dlapopd ftav
OTATIOTIKA ONUAVTIKY peTa&l Twv aobevwv mou dpecav
eEwaotopatikd 6o (8/50 aobevelg, 16%) kat TG ouddag
eNEyxou (21/61 aobevelg, 34.4%) (AGYOQ OUMMANPWUATL-
Kwv mubavotitwy: 0.36, 95% AE: 0.13, 0.98, p=0.03), dxt
OpwG kat PeTafu Tng opddag pe eEWOTOUATIKG Kal aUTnG
ME AelToupylkd pnxdvnua (8/52 aobevelg, 15.4%) (Aéyoq
OUMMANPWMATIKWY Tibavotritwy: 1.05, 95% AE: 0.31, 3.53,
p=0.93). H napandvw diapopd urnopel va Bewpnbel KAVI-
KA ONUAVTIKY.

2UyKplon ¢ Bepaneiag ue eEwotouatikd T6&o kat eniredo
ONéng e  Bepaneia ue Astoupytkd unxavnua n ue m
Bepaneia g ouddag eAéyxou (®Adpwvta).

Mapduota Téon napouctdotnke kat otnv TKA and tn dAS-
PVTA YA TIG TPELG OUVEXE(S HETABANTEG: Oe Bpébnke oTa-
TIOTIKA onuavTiky dlagopd yia Tnv teAikri ANB, Tnv TeAl-
K1 optldvtia mpota&n 1 v teAkr) Babuoloyia Tou delktn
PAR. ‘Ogov agopd To VEO TPAUUATIONOS TWV AV KEVTPIKWY
KaBOAn ) dldpkela g opBodovTIkrg Beparneiag kataypd-
onke og 16/72 (22.2%) otnv oudda Twv aobevwv Tou Be-
pareltnkav pe eEwaotouatiko 16&o, oe 19/67 (28.4%) otnv
oudda e Ta Aettoupylkd pnxavipata kat oe 23/69 (33.3%)
otnv oudda eNéyxou (Mivakag 2). Ta aroteAéouata dev
pTaocav To eninedo NG OTATIOTIKAG onuavtikétnTag (Ew-

OTOMATIKG- AEITOUPYIKS: AOYOG CUUMANPWHATIKWY TiBavo-
mrtwv: 0.72, 95% AE: 0.31, 1.67, p=0.41 kal eEWOTOUATIKO-
oudda eAéyxou: AGYOG CUUMANPWUATIKWOV TIBavOTHTWY:
0.57, 95% AE: 0.25, 1.29, p=0.14).

2uotnuatikd opdAua dnuooicuong

Aev €ylve OTATIOTIKY) avAAUoN Kal eMOKOTINOT TOU OUOTH-
patikoU o@dAuatog dnuoofeuong kabwg HOvo TPELG PENE-
TEQ OUUMEPLEANPONCAV OTNV TTIOOOTIKY oUvBEDT).

GRADE

H ektiunon g nodétnTag g Tekunpiwong otn Bepaneia
2 (pAoeEwV He AEITOUPYIKA pnxavAipata (oe oUykplon e
T Beparneia 1 pdong otnv opdda eAéyxou) odrynoe oTo
ouunépaopa OTL N mapoloa TeKUnpiwon ATav XapnAng
(teAikr) ANB, teAikog delktng PAR) éwg pétplag moldtnrag
(teAwkr) ANB, véo Tpadua dvw touéwv) doov apopd Tig did-
Qopeq ekBdaoelg. Ta anoteAéopata autd urnodelkviouv OTL
nepatépw €peuva eivatl (MoAU) rbavd va €xel oNUavTikn
enidpaon otn ReBadtra yia To péyebog g enidpaong
kat eivat uBavé/unopel va aldgel v ektipnon aut (M-
vakag 3).

ZulATnon

Me Bdon ta anoteAéopara g napoloag HeTa-avaluong,
Oe unopel va TekUNPLwOel n uttepoxr| TNG MEWIUNG AEITOUpP-
YIKNG Bepaneiag akohouBoupevng amd wa 2" edon Bepa-
nelag, évavtt g Beparneiag piag edong katd v epnpeia,
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Ewova 5.

Meta-avdAuon tuxaiwv erudpdoewy yia tov teAikd deiktn PAR oe mpwiun 2 pdoewv Asttoupyikn Beparteia évavt dynung Beparteiag uag ¢dong.

yla ™ dépbwon g IS TdEng, 1ng katnyopiag. H Bepa-
nela g s Té&ng mephauBdavel ) débwon TG ywviag
ANB, ™¢ optZévtiag mpdTa&ng ald kat Tou deiktn PAR.
Ev 1 ywvia ANB kat n opiévria npdta&n anotelouv ye-
VIK& anodeTEQ YETPOELG TTIOU QVTIKATOTITPICOUV TIG OKEAE-
TIKEG KAl 0DOVTIKEG OXEOELG METAEU TwV YVABwv, 0 Selktng
PAR arotelel éva €ykupo gpyaleio ou xpnaotuorowonke
YlO VA EKTIUAOEL TNV ETITUX(A TOU OUYKAELOIOKOU QrOTEAE-
oparog UeTd and tnv opbodovTik Bepareia. Xpnaoluornol-
nBnke oa ouvexnig KeTABANTY OTN KETA-AVAAUOT, AKOAOU-
Bwvtag T xprion Tou oTig empépoug TKA. O urntoAoyLlouds
NG Héong Turomnolnuévng dlapopdq emAEXBNKeE EvavTl TNG
otabuouévng, Aapupdvovrag ur’ dYtv Toug dlapopPETIKOUG
TPOMOUG UTIOAOYLOUOU TWV EMIUEPOUS OTOLXEIWV TOU delKTNn
PAR otig TKA. 2% Qewpn|Onke okémuo va a&lohoynbouv
Ol TENIKEG TIMEG KAl TWV TPLWV eKBATEWY, KABWS dev Ump-
xav dedopéva and Tig TKA oxXeTIKA Pe TNV MTPOKAANOUUEVN
ané ™ Bepaneia dagopd oty €kBaon. Ta anoteAéoua-
TA ™G MEAETNG QUTNAG elval og avTioTolkia e Ta euprua-
TA TMPONYOUMEVNG CUCTNMATIKNAG avaoKommong Kal HeTa-
avdiuong.™

ErunAéov, kat Aappdvovtag urt’ oYty To yeyovog ott duo
akéun ané Tig TKA dnuooieucav npdogara anoteAéoua-
TaA TTOU apopouoav TNV €KBacm Tou «kKivduvou» yla Tpalud
0ToUG Avw TOE(G,2?* KpiBnke oKOMIUN N MOOOTIKY aflo-
Adynon tou «kivdUvou» Tpaluatog oe acbeveiq Tou eixav
ABel mpwipn Aettoupyikn Beparneia, oe oxéon pe ekeivoug

rou dev eixav AdBel kal akohoubnoav opBodovTikr| Bepa-
nela plag edong. Ta eupriuaTa TG CUYKEKPIUEVNG METa-
avéhuong katédelEav v Unapén tekunpiwong, oxeTikd
ME TNV QMOTEAEOHATIKOTNTA TNG MPEWIUNG AETOUPYIKNG
Bepaneiag 2-pdoswv ot Uelwon Tou «kivdUvou» Tpadua-
T0G (AOYOG CUUMANPWUATIKWV Tibavottwy, 0.57, 95% AE:
0.34, 0.97, Eikdva 6).

Ta daompara npdpAeyng (AM) mou amelkovifovtal ota
«dlaypdupata ddooug» TG MeTa-avdluong propoulv va
Bewpnbolv wg o MAéov KATAANANAOG TPOMOG Yla TN OKla-
ypdonon g apepaldtnTag mou undpyel otn Béomn Tng Ka-
Tavoung Twv Tuxaiwv emdpdoewv. Mapouatdlovtal padl pe
Ta AE Tng péong enidpaong, kabdTt Ta TeheuTaia dev elvat
€QIKTO va KataypAyouv Tn YeTaBANTOTNTA TNG MPAYHATL-
KNG enidpaong Twv napeUBAoewy o€ JAPOPETIKES HUENE-
TeQ 1} ouvOrikeg.?®

H aflohéynon tng mowdtnrag Tng Tekunpiwong pag odn-
ynoe oe unmofdduon TG o PETPLA AdYyw Un akpiBelag,
oav arnoTEAEOUA ToU YeyovdTog OTL TeAKA oTiq TKA €ylve
avéhuon/ a&loAdynon evég onuavtiké pikpdtepou aplbuol
ouppeTeXOVTWY and ekelivov Tou eixe mpokaboploTel Kat
kataveunOel oe ouddeg Yéow TG Tuxatonoinong (Mivakeg
1 kat 2).%° ErurnAéov yia 2 and Tig eKBACELG TTOU HEAETHON-
Kav (tehikr) optZévtia mpdTtagn kat tehikog delktng PAR), n
noldtnTa Qg TeEKUNpPiwong unoBabuiotnke mepaltépw o€
XAUNAR, katadelkviovtag €ToL TNV ETEPOYEVELQ HETAEU TwWV
MEAETWY AAAA Kal TN PETARBANTOTNTA TNG TIPAYUATIKAG ETti-
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Ewkova 6.

Meta-avaiuon tuxaiwv emdpdoewy yla Tov «kivduvo» VEOU TpaUUATOS OTOUG Avw TOUES Ooe mpwiun 2 pdoewv Astoupyikn Beparneia évavtt

Oyune Bepaneiag uag eaong.

dpaong g napéupaong.’’ Anod Tnv dAn pepld, urnoPdas-
pon Adyw KivdUvou cuoTnuaTtikoU o@AApatog dev mpay-
paroro|Onke, Kabwg OAeq oL peAETeq aglohoynonkav wg
«AoaQelQ» (e APKETEG MAPAUETPOUG «XaUNAOU» KIvEUVOU)
yla ouotnuatiké opdiua (Mivakag 3).%2

H ouykekpluévn peta-avadluon meplopiotnke otn guAhoyn
Kat a&lohdynon ekBAoewv BACIOUEVWV OTNV QVTIKELEVL-
KOTNTA Kal TN oroudatdtnta ooV apopd To BepamneuTIKO
anotéAeopa yla Toug opbodovtikoug acBevelg. Ol mapdpe-
Tpol autéq eival ol Baoikoi delkTeq OKEAETIKAG Kal 0dOVTL-
kg d10pbwong g ling Td&ng (ANB, oplldvtia pdTagn), n
enTuxia Tou ouykAelolakou anoteAéopatog (deiktg PAR),

Kabwq emiong Kat n eNdTTwon Tou KvdUvou vEou Tpauua-
TOGQ TWV Avw TopEwv AOYyw au&nuévng oplldvriag npdta-
&ng. Ek Twv uotépwv afloAdynarn, Katédel&e v Unapén
evog aplBpol ekBdoewv oTiq oupnepAngdeioeq TKA, mé-
pav Twv poavapepBEVTwY, Onwg 1 SIdpKela Twv pAoewy
Beparneiag, n mMoAurhokdTnTa TG Bepaneiag, ol aAayEg
oTIq dlaoTAoelg TwV 0doVTIKWY TOEWYV, oL HETABOAEQ OTa
MaAakd pdpla, N autoekTiunon Tou acbevouq 1) To KOOTOQ
g Bepaneiag. Map’ Aa autd, n a&loAdynon evdg 000
peydhou apBpou ekBdoewy fTav mépa and Toug aTéxouq
TNG OUYKEKPLUEVNG LEAETNG.

Zupmepdopara

1. Aev UTIAPXEL TEKUNPIWOT OXETIKA e TNV UTIEPOXT| TNG TIPWIUNG AEITOUPYIKNG Bepaneiag dUo pdoewv vavtl g Beparneiag
piag @dong oto pévipo epayud yia  didpbwaon g 1IN TdEng, 1ng katyoplag.

2. O1 aoBeveiq mou AapBdvouv mpwipn Aettoupyikr Bepaneia duo pdocwv yia ) diépbwon g 1S TéEng, napouatdlouv
43% xaunAdétepo kivduvo (AGYO CUUMANPWUATIKWY MOAVOTATWY) Yla ENPAVION VEOU TPAUUATOG OTOUG Avw TOLE(S.

3. H nowdtnta g tekunpiwong unopel va karaypapel oav pérpla 1o moAu, unodnhwvovtag €rat 4Tt mbavr] JeANOVTIKY
€peuva prnopel va petaBdiiel To Yéyebog Tng enidpaong yia éAeg Tiq ekBAoelg rou agloAoyrienkav.

4. Anarte(tal mepattépw €peuva UYPNAG TIOOTNTAG OXETIKA e TNV TPWLUN/ OYiun opBodovTikr Beparteia yia ) diépbwan
g lIng T&&Eng yia va propeael 0 KAVIKOG opBodovTikdg va odnynBel otn Ajyn anopdoewv BACIOPEVWY OTNV TEKUNEIWwaT.
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MNapdptnua

Mapdptua 1. Ztpatnyikn avadritnong yia m Bdon dedouévwv Medline
Meploplopol: «AvBpwrol», Xwplg meploploud otn YAwooa
Huepounvia dnuocieuong: arndé 1969/01/01 éwg 2013/10/15
Opydvwon Avagitnong: «OAa ta nedia»

#1 ((Class Il) OR (Class 1l/1) OR (overjet) OR (prominent upper teeth) OR (prominent maxillary teeth) OR (prominent incisors)
OR (increased overjet))

#2 ((early treat*) OR (early treatment) OR (late treat*) OR (late treatment) OR (early management) OR (early manag*) OR (late
manag*) OR (late management) OR (early versus late treat*) OR (early vs late treat*) OR (early versus late manag*) OR
(early vs late manag*) OR (1-phase versus 2-phase treat*) OR (1-phase versus 2-phase manag*))

#3 ((randomized controlled trial) OR (randomised controlled trial) OR (randomized clinical trial) OR (randomised controlled
trial) OR (controlled clinical trial) OR (clinical trial) OR (prospective clinical trial) OR (prospective controlled trial))

Combination using “OR” and “AND” Boolean operators:

((Class Il) OR (Class Il/1) OR (overjet) OR (prominent upper teeth) OR (prominent maxillary teeth) OR (prominent incisors)

OR (increased overjet)) AND ((early treat*) OR (early treatment) OR (late treat*) OR (late treatment) OR (early management)

OR (early manag*) OR (late manag*) OR (late management) OR (early versus late treat*) OR (early vs late treat*) OR (early

versus late manag*) OR (early vs late manag*) OR (1-phase versus 2-phase treat*) OR (1-phase versus 2-phase manag*))

AND ((randomized controlled trial) OR (randomised controlled trial) OR (randomized clinical trial) OR (randomised controlled

trial) OR (controlled clinical trial) OR (prospective clinical trial) OR (prospective controlled trial))
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Emrayxuvépuevn opBodovTiki peTakivnon. Mapovoa karaotaon

OdAeia Kouokoupa', ZTuhiavog Podiou?, NikéAaog MkavTidng®

Mepiknwn

ONoéva Kal MeploadTePO TOLKINEG XELPOUPYIKEG KAl N XELPOUPYIKESG LEBodOL emTéuvaong TNG 0pBOJOVTIKNG UeTAKIivNoNg
Bplokovtal oto emnikevrpo TG épeuvag. OpLoPEVER N XELPOUPYIKEG éBOBOL, OTIWG 1 XaunAng toxuog aktivoBoAia Laser, n
PWTOdAUECONABNON Kal Ta TTAAUIKA NAeKTPOUayVNTIKA Tiedia, gaiveTal va enmnpedlouv BeTikd To pUBUO TNG 0PBOJOVTIKNAG
petakivnong. MapdAa autd, n epappoyr| Toug arartel emmnpdodeto eEomhiond oto latpeio, o onolog eival ouvribwg apketd
aKPIBAG. XelPOUPYIKEG TEXVIKEG, OMwG N SL&TPNoN Tou OKANPoU GaTviakoU TIETAAOU Kal N TieplodovTIkr| didtaaon, gaivetal
eniong 6t emraxUvouv v 0pBodovVTIKY| peTakivnon, mbavdétata AGyw TG mPOKANONG KAToLlou TUMOU TOTIKNAG GAEYUOVIG
Kal TNG TIPOCEAKUONG TAPAYOVIWY TIOU EMITAXUVOUV TOV 00TIKG UeTaoynuatiopd. BeBalwg n epapuoyn TETOLWY TIPAKTIKOV
npoUmoBétel TNV anodoxn TG enéupaong and tov achevn.

v napouoa BIRALOYPAPLKY) avaokdmmon, oulntouvtal ol apXEq TNG emTayxuvouevng opBodovTIKAG HETak{vnong, Tapouat-
alovtal ot SLaPOPETIKEG EBODOL kal Ta AnoTeAETUATd TOUG oUUPWVA [e TIG UTdpXouoeq ENETEG Kal avaAUovTal oL KAVIKEG
TIAPAMETPOL TIOU EMMPEAJOUV TNV EPAPKOYN TOUG OTNV KaBnuepvr] mPAgkn. Méxpl onuepa ol MePLOoOTEPES EPEUVEG TIOU
gxouv dleEaxBel oe avBpwrmoug eEeTdlouv TV enidpaon TETolwV Mapeppioewy Udvo g oploUEVO TUAKA TNG Beparelag, evid
pa pévo peNETn dlepelvnoe Tnv enidpaon TG XaunAnig évraong aktivoBoliag laser oe OAn tn didpkela Tng Bepareiag, N
omoia ftav ouVTOUATEPN OUYKPITIKA HE TIG OUMBATIKEG HeBddoug. AnatteiTal IdlaiTepn POOoOXT Yl TNV ULOBETNON omolac-
dnjrote HeEBAdOU WG KABNUEPLVT| TIPAKTIKY, KABWG 0 aplBUdg TwV UTapxXOVTwV HEAETWY elval eplopLloévog, 1 uebodoloyia
0€ APKETEG TIEPITTWOELG dev elval eMapKnig Kat dev €xel kaboplotel n ox€on kéotoug - wPEAelag T600 yla Tov aobevr| 600

Kat yla 1o ylatpd.

Eicaywyn

O pewwpévog xpdvog Beparneiag anotehel ouvridn embupia
TV aoBevwv Kal Twv KNdepdvwy Toug, ald Kat Twv opbo-
SovTikWv. AvAAIKoL kat eVAAIKEG aoBevelg Ttou avnouxouv
yla v euedvior] toug katd Tt ddpkela g Bepaneiag’,
Ba enweeholvrav onuavtika and tn ueiwon tou xpdvou
Bepaneiag. ‘Eva emmnmpdobeto 6pelog amd 10 PIKPAOTEPO
Xpovo Beparnelag eival n eNdtTwon g ouxvoTTag KAt TG
ooBapdTnTag avembuunTwyv KaTaoTdoewy ou oxXeTiCovtal
He autdv, Onwg n anoppdPnon Twv PLiwV, ot AeUKEG KNAL-
deq Kal ol Tepndoveg2.

H péon didpkela g oupBartikrig opBodovTikig Beparei-
ag Kupaivetat and 2 péxpl 3 xpévia e ONUAVTIKEG ATTOKAL-
o€lg, OTWg MPOKUTTEL and TIq dldpopeg HeAéTeq®. Avdueoa
oToug Tapdyovteg Tou ermpeddouv Tn dldpkela g Oe-
parelag ouykataléyovtal ol eEaywyEQ yia TN dnuoupyia
TOU anattoUUeEVoU XWPOoU, 0 ouvduaoudg opBodovTIKAG
Kal XELPOUPYIKNAG, N KAWVIKY kavéTnta Tou emneppaivovtog,
n ouvepyaoia Tou acBev) Kat n oAuttAokdtnTa g Bepa-
nelag (Unap&n eykAeiotwv dovTiwy, Babudg ouvwoTiouou
Twv dovtiwy, arnattoluevn dépbwan G KATAKOPUPNG
eMKAAUWYNG)34.

H odovTikr| petakivnon mpayuatomnoleital Ye v doknon
eEWTEPLKNG dUvaung 1 orola pokael BIOAOYIKEG AANaYEQ
OTOUG OTNPEIKTIKOUG LoToUG Tou OovTloU (MePLOSOVTIKOG

oUvdeoog, patviakd ootd, oUAa Kal ayyeloveupwdn dOe-
paTia)®. H epappoyn g duvaung otnv odovVTIKN povAada
ouvtelel otn dnuloupyia TMEPLOXWV TAONG Kal cuurieong
ToU TePLOSOVTIKOU OuvdEToU, oL omoleg onuarodoToulv
v évapfn Qavouévwy mapouoiwy e Tn GAEYHOVH TOu
TepLodovTikoU ouvdEaou. ToTikEQ HETABOAEG OTNV OCTEOD-
KAQOTIKY) KAl 00TEOBAACTIKY dpaaTtnptdtnta odnyolv otov
avaoynuatiopd Tou eatviakoU ootoU Kat TENKA OTn HETa-
kivnon Twv dovTiwv.

H onuavtikétnta g pelwong tou xpdvou g opbodo-
VTIKAG Bepaneiag odrjynoe otnv npayuatornoinon noAud-
pOUWV pooTabeldv yla v emrdyxuvon mg. MNépav twv
oupBaTiKOv peBGdwV yia augnuévn taxutnta opBodovTl-
KNG petakivnong (dnA. opbn Blounxavikr kat owotd eni-
neda JUVAUEWY), VEEG XELPOUPYIKEG KAl LN XELPOUPYIKES
TEXVIKEG EXOUV epapooBel yla autdv Tov oKomod. 2’ auTéq
nepthapBdavovtal n didtaon Tou meEPLOSOVTIKOU OUVIETOU
Kat Tou gpatviou, Kabwg Kat dLaTPr el 1) TOPES OTO OKANPEO
PaTVIaKO TETAN0®. AVAUETa OTIG N XELPOUPYIKEG TEXVIKEG
niepappdvovrat n xapnAng évraong aktivoPolia laser’, Ta
TIOAMUKA NAEKTPOMAYVNTIKA TIES(0E, N ePAPHOYT) NAEKTPIKOU
pelaTog?, ol HIKkpodovnoelg™ kat n xpnotdonoinon eap-
MOKEUTIKOV OKEUQOUATWV.

"Metarttuxiakn gournitota, Turua OpBodovtikrg, Maveriotruio BEpvng, Freiburgstrasse 7, CH-3010, Bépvn, EABetia
2[TeptodovroAdyog, 10wtk tatpeio, MAateia Nauvapivou 18, GR-54622, @eooalovikn, EAAGda
SEruokéntng Enikoupog Kabnyntrg, Turua Opbodovtikrg, Maveruotiuto Bépvng, Freiburgstrasse 7, CH-3010, Bépvn, EABetia



AvaQopéqg yla ermtdyxuvon g 0pBodovTiknG HeTakivnong
MEOW XELPOUPYIKWY emepBdoewv undpxouv 1dn amnd To
1959, To evdlapépov yla autég Tig pooeyyloelg avalw-
nupwonke and Toug Drs Wilcko kat Wilcko mou unootpt-
Eav v 1B€a 4Tl N emTAXUVON TNG 0JOVTIKNG WETAKIVNONG
MeTd and Xelpoupyikn enéupacn ouppaivel AOyw TOTIKWY
PAEYHOVWOWY QAIVOUEVWV'2 ™, TTOUG TTPOTEWVOUEVOUS WN-
Xaviopoug ouykataAéyovral o augnuévog pubudg avaoyn-
patiopoU Tou gatviakou ootol™ 1 n taxUTtepn anopudkpuv-
on ™¢ {wvng TG UaAivng'™, mou kat ol dUo uropoulv va
0dnyroouv TEAIKA O€ EMITAXUVOUEVN ODOVTIKY| ETAKIVNON.
‘Exel ipoTabel 4Tt n XapnArg loxUog akTivoBoAa Laser kat
oL PIkpodovrioelg dpouv dlapéoou NG odou Twv RANK/
RANKL/OPG, pe tnv aktivoBoAia laser va evioxlel Tnv €k-
(AT TOU MAPAYOVTA SLEYEPONG TWV ATOLKLWY TWV LAKPO-
@aywv (CSF-1) kal Tou urtodox€a Tou'®, evw ol IKpodovr)-
o€lg eviaxuouv v ékppacn Tou RANKL gtov replodovTike
oUvdeauo™.

To au&avépevo evdlagépov yila tn dlepelvnon Hebddwv mou
enrayuvouv TNV opBodovTIKY peTakivnon odrynoe oe au-
Eavopevo aplbpd dnuooteloewy KAWVIKWV MENETWY, in vitro
EPEUVV 1) HEAETWV O {wa Ta TeheuTtala xpovia. Ot KAVIKEG
HeAéTeq ouviBwg ouykpivouv To PuBUS TNG 0PBOSOVTIKNAG
peTakivnong pe ) xwplg mapéupaon pe kdrowa arnd Tig mpo-
avapepBeloeq XEPOUPYIKEG KAl N XELPOUPYIKEG TEXVIKEG.
Zkomdg autng TG avaokdmnong eivat aglohoynaoel KpITikd
TIG JLaBEDIEG KAWVIKEG LENETEG OE avBpWIoug o€ autd To
Béua kat va ouvolioel Ta anoTeAEOUATA TOUG, TIPOKELUE-
VOU VA TTAPEXEL XPNOLUEG KAVIKEG TUMBOUAEG.

KAivika epappoopéveg pééodol

Mia oUvToun Teplypa®r) Twv HeBASwV Tou XPENoLoToLoU-
VTal ONfUePA yla emTdxuvon g opBodoVTIKAG HeTakivn-
ong Kat €Xouv epappoadel TOUNAXIOTO O€ pia KAWVIKY He-
Aétn, divetal otov mivaka 1. Aemtopepn|q mapouciaon tng
KdBe peBddou kal oUTATNON TWV KAWVIKWV anoTeAeoudTwy
akoAouBel mapakdtw.

XapnArig évraong aktivoBoAia laser

Autr| n n€Bodog otnpileTal TNV EQAPUOYN XAUNANG évia-
ong akTwofoAiag laser (ue prjkn kKUUATOG OTO UTIEPUOPO PA-
OMQ) OTIG TIEPLOXEG OTou anatteiTal emrdyxuvon tng opbo-
JOVTIKNG petakivnong. O eEomAlopndg mou xpnaouuormnoteitat
elvat kuping d10d1kd laser (MaAAou-Aloupviou-Apaevidiou,
GaAlAs) mou ToroBeToUvtal evOOTTOUATIKA O OTEVY| OXE-
on pe to BAevvoyovo. H aktivoBOAnon mpaypatonoleitat
0e JLAPOPES YEITOVIKEG TIEPLOXEG KATA WNKOG TnG pidag
Twv Sovtlwv. AvAloya He TO KAWIKG TIPWTOKOANO aKTLvO-
BoAettal kGBe ddvTL OE 3-5 MEPLOXEG MAPELAKA KAl UTIEQWLA.
O xpdvogq €kBeang avd meptoxn MokiAel avaAdywg pe Tnv
loxU g d€oung laser kat To akoAouBoUEVO TPWTOKOAAO.
2TIQ TIEPLOOOTEPEG PEAETEG avapEpovTal XPOVOL aKTIVORO-
Anong peta&u 10 kat 20 sec yia kdbe onpeio. H dadikaaoia
enavolappdvetal oe TaKTA XPOovIKA JlaoTUaTa, e eya-
AUtepn ouxvotnta (k&e 1, 2 1) 3 nuépeg) otnv apxn g
0pB0JOVTIKAG HETAKIVNONG, dNAAdY| TIG TIPWTEG 7 NUEPES,
Kat peTd efdopadiaia i ava duo eRdouddeq.

MExplq OTIYUNG OTIq MEPLOTOTEPEG MEAETEQ OTIQ Omoleq
xpnouornoifnke aktivoBoAia laser extiuridnke o pubudg
dnw petakivnong kuvodovtwy () mAayiwv Topéwv Og pia
MEAETN) peTd amnd eEaywyEg mpoyoupinv’?2. H mieloyn-
¢la autV TV PEAETWY KATAANYEL OTO CUMMEPATUa OTL N
akTivoBOAnon pe laser €xel BeTikn enidpaon oto pubud g
0d0VTIKNG ueTakivnong, emrayxivovtdg v and 33% wg
99% 17182122 [pdKelTal YId TIPOOTITIKEG UENETEG e oxedla-
oo “split mouth”, evw Tpelg and autég elvat Tuxalomounué-
veg. AE(Cel va onpuelwbel g pia HEAETN e OXETIKA XAUNAD
K{vOuvo Oo@AAUaTOG® dev evIOTIOE OTATIOTIKA OMUAVTIKY
dlapopd HETAEU TWV MEPANATIKWOV opddwy (laser) kat Twv
opadwv eNéyxou. Autd To anotéAeopa Uropel va anodobel
0TO APKETA JLAPOPETIKO TPWTOKOANO EQAPOYYG TIOU XPN-
olorotenke oe oxéan e Tig untdlolreq HeNETES. AvaAu-
TIkéTEPQ, TIPaypatorno|onke aktivofoAnomn tyv 1n, 2n kat
3n nuépa petd v évap€n g opbodovtikng Bepareiag
kat n dadikaaoia enavaAeonke petd and 1, 2 kat 3 uriveg.
AuTr] 1 ouxvéTNTa £QAPHOYNG TNG aktivoBoAiag laser eivat
TOAU iKY 0 Ox€om e TG avtioTolxeg Uehéteq. EmmAgov
0 PUBNOG METAKIVNONG TWV KUVOJOVTWY TIOU avagépetal
oty napandvw PeAETN eivat o pikpdTepog (0,41 XIN./unva),
OUYKPLIVOLEVOG e QUTOV TV AANWV HEAETWV.

Mia pdvo pelétn eérace v enidpaon TG aktivoBOAn-
ong He laser oto ouvoAikd xpdvo Bepareiag oe meplota-
TIKA TAENG | katd Angle pe pETPLO ouvwoTioud, Ta omoia
Bepaneltnkav xwplg eEaywyEg®. OL epeuvnTtég KatéAn&av
4Tl N epapuoyr| XapnArg Loxuog laser peiwoe 1o Xpdvo Be-
parne{ag ouyKPVOUEVN e TIG CUUBATIKEG eBddoug (HEon
dlapopd = -167 nuépeg, p<0.001). H péon didpkela TG
Bepaneiag yia v opdda eAéyxou fitav 18,8 Urveg (TUTIKY
arnékAon: 4,3). MapdAa autd ota napandvw anoteAéoua-
Ta evéxeTal kdmnolog kivduvog o@dAuarog, Kabwg 1 mpo-
Bepaneutikiy kKatdotaon/opoldtnta Twv dUo ouddwv dev
TEPLYPAPETAL EMAPKWG.

Mapd to yeyovdg 6Tt Ta TeAeutaia xpdvia n uébodog autn
€xel MPooeAKUOoEL apkeTd evdlapépoy, eival mpoavég 0Tl
artartouvtal KaAd oXedIAoUEVES UENETEG |UE ETIAPKES UEYE-
Bog delypatoq mpokelévou va mpoodloploTel n mpayua-
TIKN) enidpaon Tng xapnAng aktivoBoAiag laser oto pubud
Qg Hetakivnong dovTiwv Kal 0To oUVOAkS XpOvo Tng op-
BodovTikig Bepaneiag. 2 kapia and Tiq dlabéoieg €peu-
veq dev €xouv avapepBel averubuunteq evépyeleg, Onwg
anopporioelg plwv, ald mpénel va AneBel undyn ot
TETOlEG MAPAMETPOL deV BlEPEUVIONKAV EMAPKWS O Kapia
MEAETN.

dwTodiapegordpnon

H owtodlaueocoAdfnon mpayuatoroleital péow Sédwv
ekmnounig ewtog (LED’s) kovtd oto unépubpo ¢doua. H
epappoyn Toug yivetal eEwoTouatikd. Mpog To mapdv, o
apBUog TWV EPEUVV TIOU eEETAZOUV AUV TN HEBODO dev
elval onuavtikég. e ia TTOAUKEVTPIKY] TTPOOTITIKY] KAWVIKN
MEAETN €PAPUOOTNKE PWTOBIAUETONARNON HECW CUOKEU-
g Tou popoucav ot acBeveig oto omitt yia 20 1§ 30 Aemtd
Vv nuépa n yia 60 Aentd Tnv eB3oudda. H neptoxr| otdxog
ATav To partviakd ootd Tng dvw Kat kKATw yvdbou. ZTn ou-



YKeKPLUEVN €peuva BpéBnke onuavtiki avénon (120%) oto
PUBUS euBUYPAUUIONG TWV TIPOTBIWV dOVTIWV?* CUYKPLTIKA
Je Tn ouppartikn péBodo. MapdAa autd o oxedlaoudg rtav
TPOBANUATIKOG Kal N avapopd Twv Sedouévwv eNNTAG.
Aev ava@épbnke kaud averBuunTn evépyela.

MaApika nAekTpopayvnTikd media

To MaAUIKS nAekTpOpAYVNTIKO TEd(0 Wropel va epapplo-
00el péow KvNTQ OUOKEUNQ 0NV TePLoX) TOU PATVIaKOU
ooToU drou anatreital emrdyxuvon g 0pBOSOVTIKNAG He-
Takivnong. Ta diabéoiua dedopéva eival moAU MEPLOPLOE-
va. Z& LA TPOOTTTIKA MEAETN [e OXeDLAoUO ““DlaxwPLouE-
VOU OTOUATOq "% epapudodnkav nhektpopayvntikd nedia
MEOW MIaG KIVNTAG GKPUAIKNAG OUOKEUNQ otnv omola eixe
npooappoodel nAekTpoviké KUKAwa. Ot aobeveiq popou-
oav TN guoKeur) auth yla 8 wpeg katd tn didpkela Tng vU-
xtag. Ta anoteAéopara deixvouv av&non Tou pubuol danw
petakivnong Kuvoddévtwv HeTd and eEaywyEég mpoyouplwy
™G TAENG ToU 43%, avdAueod oTnV MELPAUATIKA opdda Kat
™v oudda eAyxou, and Tnv apxn HEXPL TO KAe(oWo Tou
dlaoTtriparog. Qotdoo, N CUYKEKPLUEVN LENETN XapaKTnp(-
Cetal andé avenapkr avagopd dedopévwv Kal €Xel YEVIKA
OoNUavTiko Kivduvo opAaAuaToq e acaer dladikaoia Tuxat-
oroinong, kivduvo oQAAIATOC OTNV EKTENEDT) KAL TOV EVTO-
Topd. Aev avagépbnkav averBuunTeg evEPYELEq Oe AUTH
™ MEAE.

OdovTiKA peTakivnon umoBonBoUpevn and diatpnon i
TOPEG TOU PAOIWSOUG PAaTVIaKOU TETAAOU

Katd t p€bodo autr) mpaypatonoloUvTal KUKAIKESG dlatpr-
0o€lg, KABeTEQ TOUEG 1 KAl oUVOUAOHOG TOUG 0T GAOLDOIN
Hoipa Tou ooToU O€ TIEPLOXEG TOU eMBUpElTAL EMITAXUVON
™G 0pBOJOVTIKAG HETAKIVNONG, AKPBWG TPV TNV €vapEn
™G petakivnong. Ot dlatprioelg Kat oL TOUES Jmopouv va
npaypatoronBouy eite e CUPBATIKEG EYYAUPIDEG Kal XEL-
poAaBEq eite pEow TECOXELPOUPYIKWY CUOKEUWV. H d1d-
TPNON MPEEMEL va dlaTpEXeL OAO Ta MAX0G TNG PAOLWDOUG
poipag tou ootou. Ta anoteAéopara and TG dabgoeq
MeAETEG elval evBappuvTIKG, apd To yeyovog OTL Ta JeYE-
On Twv delypdtwy eival KA Kal N AnoTEAECUATIKOTNTA
TOIKiAeL HETAEU TwV HEAETWOVH 122627 Ao HENETEQ>?® €xOuV
del&el onuavtikg av&nomn oto pubud petakivnong Twv Ku-
vOOOVTWY. XTN pia HEAETN N XELPOUPYIKY| TapEupacn rpay-
HaTOTIOW|ONKE TIPOKEWWEVOU VA HETAKIVNBOUV KUVODOVTEG
Me umepwla €ykAelon evtog Tou 0dovTikoU TOEou?, evdd
otV A\ eEeTA0ONKE N EMIBPAON TNG XELPOUPYIKYG TEXVL-
KNG oTnVv dnw petakivnon kuvoddviwv PeTd and eEaywyn
TPOYOUQiwV, KATA TOV MPWTO Prva g Beparneiag™. Xy
Teheutaia PeAETN ol dlaTprioelg Tou PatviakoU METAAOU
mpaypatonombnkav xwpiq kpnuvo XEnoLlomolwvTag ou-
OKeUEQ lag xproewq. Autou Tou eidouq n napéupaon dev
npokdheoe névo 1} ducavegia oToug aobeveiq Tiq emdueveq
nuEpeg. OLmapandvw PEAETEG, av Kal £XOUV KATOLA [IELOVE-
Ktruata otn pebodoAoyia kat otny avapopd, GUVONKA dev
EVEXOUV ONUAVTIKG KivOuvo o@AApatog. Mia AAAn pehétn?
e&étaoe v enidpaon g ddtpnong TG PAOLWdOUG Moi-
pag otn peTakivnon KuvodovTwy yla HEYOAUTEPO XPOVIKO

dldotnua (4 urveg HETA TN XELPOUPYIKY apéupacn). Ta
anoteAéopara defxvouv GTL n erutdyuvon TNG KETAKIVNONG
elval xpdévo-eEaptwpevn Kat OTL 1) EVEPYETIKA emidpaon TG
TPOKANONG XELPOUPYIKOU TPAUNATOG HELWVETAL OTADIAKA,
yla va ¢tdoel ota enineda g opddag eAéyxou Petd and
4 urveg. Téhog, oe AANN €peuva eEeTA0ONKe 0 XPOVOGg ToU
anare{tal yia To Xelpoupyeio kat n enimrwon mou €xel ia
TéTola emMéUPaon OTn OTOMATIKA uyela kat v moldtnTa
Cwng Twv aoBeviv 3 Kat 7 nuépeg peteyxelpnTikd. Mpay-
patorowridnkav datproelg otn Aolwdn poipa tou ootou
TV YVABwV e TN XPriom eYYAURBwV 1y e TIeCoXELpoUpYL-
K} guoKeu|, OTIG eYYUq Kal dnw Teploxeq kdbe piCag amnd
deutepo youpio oe deltepo Youpio?. Ta amoteAéouara
delxvouv OTL n oTopaTiky uyeia kat n modtnTa {wng enm-
pedlovtal apvnTikd TIG TIPWTEG 3 PEPEG Kal amnd Tig duo
MEBGDOUG Kal dev emavEéPXOVTIaL OTA TIPOEYXELPNTIKA ETi-
neda oute PeTd amnd 7 pépeg, MAPOAo Tou BEATIWVOVTAL.
INUavTIKEG SlapopEg UETAEU Twv dUo TEXVIKWY dev dlartl-
otwonkayv, undpxet Opwg onuavTikdg kivouvog opaAuatog,
eve Kal n duvapn g peAétng elvat apeiBoAn. Av kat dev
avapépBnkav averBuunteq emdPACELS OTN OTOMATIKY UYL
€VN 1 OTIG TIEPLODOVTIKEG TIAPAUETPOUG TIPEMEL va AngBe(
unéyn Ot n avapopd kat dlepelivnon TETOLWV {NTNUATWY
0TI OUYKEKPLUEVN €peuva elval avenapknq.

MepiodovTikh/odovroparviakn didraon

Katd ™ pébodo autr mpayparornoleital Kivnrornoinon tun-
MATOG TNG PATVIAKNAG AKPOAOPIag HETW EVOOOTOUATIKWY dl-
ATATIKWY OUOKEUWV UETA armd eKTETAUEVN EKTOMN TNG PAOL-
wdoug poipag kabwg kat apaipeon TUNUdTwy Tou oatou.
‘Exel dnuooleubel onuavtikdg aplBudg HEAETWY dTou 1 Te-
XVIKI] QUTH XPNoluoTolelTal yia emrTdxuvon g anw PETaKI-
VNONG KUVOBOVTWY O€ HETAEETAKTIKOUG XWPOUG%, Me au-
TV TNV MPOCEYYLON 0 PUOUOG TNG 0DOVTIKAG HeTaKivnong
KaBopiletal and To pubud evepyomoinong TwWV CUOKEUWY
dldtaong, o omnolog OTIG TIEPLOCOTEPEG TIEPITTWOELS elval
ard 0,5 wg 1,0 X\. avd nuépa. H evepyoroinon Twv ou-
OKEUWV propel va mpayuatonoindel v nuépa g enép-
Baong 1 Afyo apydtepa.

H naparndve diadikacia eival meploodtepo eneppATIKN o€
oxéon He TIg dM\eg eBddoug Tou meplypdenkay, Kabwg
nep\auBAavel unxavikn petakivnon TunUdtwy Tou ootou.
Mapdéha autd n meloynpia TwV HEAETWV Sev avapEpel
AETITOHEPWG TIG AvETBUUNTEG EVEPYELES, AV KAl OF OpL-
ouéveg evrorioTnkav anoppoPrioelg plwv Kal ermdeivwon
TV TIEPLODOVTIKWOV TIAPAUETPWVE, Emmpdobeta ol Ja-
KPOXPOVIEG ETUMTWOELS AUTNG TNG TEXVIKNG 00OV apopd
TI§ anoppoProelg pwv, TN wTIKOTTA TOU TMOAPOU, TIG
avarrtuoodpeveq pileg, Toug mepLodovTikoUg LoToug, aANA
Kat Tnv reavr] aykUAwon Twv Kuvodovtwy, dev eEeTdobn-
Kav o€ kapia and Tig napandvw peAéteqg. Ot HeAéTeq AUTEQ
ouvriBwg avapépouyv Alyeq 1 UIndevikég averubuunTeg evép-
yeleg, aMd autd prnopel va eivat anoté\eoua avernapkouq
Kataypapng kat aEloAdynong 1) akoun Kat pikpnig duvaung
TV HEAETWV, 0e BaBuo Tou dev emTPEMEL TNV avixveuon
TOUG.



KAivikoi mpoBAnpaTiopoi kal oucTAoeiq

XapnArg 10xUog akTivoBoAia laser

AutouU Tou TUMou n mapéupaon eaiveral Ot eival acpa-
Mg kat xwplg averubuunteg evépyeleg. Av kat dev yivetat
EMAPKAG EAEYXOQ Yl auTd o€ Kapia PEAETN, TUXOV avertl-
BuunTeg evépyeleg dev elval avapevopeves. AviBETwg pai-
vetal 6Tt undpxel éva mapdhnAo emnpdéobeto dpelog. H
XauNAng évtaong aktivoBoAia laser uropel va ouvtehéoel
ot pelwon Tou mévou mou urtdpxel Katd Tnv &vapgn g
0pB0BOVTIKAG HETAKIVNONG, av Kal anatrouvral MepLoodTe-
peg €peuveq MPOKeLUEvou va eEaxBolv aopalr| oupmnepd-
opaTa OXETIKA pe auTdY. IXETIKA e TNV KAWVIKY EQapoyn,
npénel va Anedel undyn n avdaykn ayopdg npdobetou e€o-
mAopoU. O aoBeviiq Ba mpémel va MpoogpyeTal ouxvotepa
07O LaTpPeio, edikd Katd v pwTn eR3oudda g Beparnei-
ag, kabwg eaivetratl Tl n guxvr enavaknyn Tng aktvoRo-
Anong eivatl anapaitnTn npokeévou va emteuxdel KAVIKA
onuavtiky errdyxuvon. Exouv 1idn kataokeuaoBel gopn-
TEQ OUOKEUEG, oL omoieg av yivouv eupéwg dlabEéatyeg Kat
OIKOVOUIKA TpootTéq (owg Yyivel o ouxvA n xprion autnig
™G HeBodou otnv opBodovTiky Bepaneia®. Mpog To ma-
pdv xpetdletal meploodtepn dlepelvnon 1 ox€on KGOToug
- weéNelag T600 yla To ylatpd 600 Kal yla Tov agbevn, av
Kal Ta arnoteAéoparta eivat evBappuvTIKd.

dwTrodiapgecoAdpnon

H pébodog autr| paivetal mwg mpoacdidel onNUAVTIKG KALVIKO
Opelog Kal pdAiota xwplg averbuunTeg evépyeleg, av Kat
Ta undpxovra BRAloypapikd dedopéva elval TEPLOPLOE-
va. Anatteltal oxeTikr cuvepyaoia Tou aoBevr| kat ayopd
npdobetou eEomAlopol and Tov opBodovTikd. H oxéon k-
otoug — wpEAelag XPriet dlepelvnang Kat £T0L 1 EQAPHOYN
g pebddou otnv Kabnuepvr KAWVIKA TPAEn dev pnopel
TPOG TO TIAPAV VA UTIOGTNPELXTEL.

MaApikd nAekTpopayvnTikd media

Av kal n undpxouoa Tekunpiwon eival meploplopévn, eai-
VETAL OTL TO EUEPYETIKO AMOTEAEOUA AUTAG TNG TEXVIKNG
elval peydho kat ol avermbuunteg avtidpdoelg HUnNdevIKEG.
duokd araitetal kKivnrtormoinon kat cuvepyaocia and Tov
aoBevy. To emmAéov KOOTOG yla Tov opBodovTiké elvat
eniong éva napdyovtag mou mpénel va AngBel urndyn. H
ox€on KOOTOUG — WPENELQG YIa TO YIATPO KAl Tov aoBevr|
TPENeL va KaboploTel emapkwg TPV UnopEael va mpoTadel

pe aopdAela n pEB0d0G oTnV KABnuePLVN MPAEN.

O3ovTIKi peTakivnon umoponBolpevn amd didtpnon i
TOPEG TOU PAOIWSOUG PpaTviakoU meTdAou

AUTA 1 XELPOUPYIKY| TEXVIKN elval TIeploodTEPO EMEPPATIKN
and TIQ 1N XELPOUPYIKEG HeBAdouUG TTou avallbnkay mapa-
AV Kal CUVETIWGE TIPETEL 0 AOHEVNG VA EVNUEPWVETAL OXE-
TIKA pE TN METEYXELPNTIKA TOU katdotaon. Tpomonolioelg
NG TEXVIKAG WOTE va PNV anatreirat avanéraon Kpnuvou
Qaiveral ott elval moANd urtooxdpeveg, xpeldlovral Opws
nepatépw dlepelvnon. Aev éxouv avapepBel onuavTikég
averBuunteg avtidpdoelg av kat Ta dedouéva eival ave-
TIaPKY yla va eEaxBouv aoaAr] CUUMEPAOUATA OXETIKA UE
autd. Emlong n dldpKela ToU EMITAXUVTIKOU AMOTEAETUATOG
elval aueiBoAn, dnwg kat n enidpacr] oTo GUVOAKS XPdvo
Bepaneiag, kaBwg eivat aduvatn n eEaywyn ac@awv ou-
MrEpaoudTwy pe Ta onueplvd dedopéva. Mevikd dev arnal-
Teltal ayopd akptBou emnpdodetou eEOMAIOMOU yia TNV
Tpayuaroroinon autq g napéupaong. Idlaitepa KatdA-
AnAog UTOWN®LOG Yia pia Tétola apéupaocn Ba ritav évag
aoBevig otov omolo elval anapaitnto va yivel kal kamnola
AN\ XELPOUPYIKN eMEBaa, Onwg arokAAuyn eykAelotou
Kuvédovta 1| Kdmolo TeplodovTikd xelpoupyeio, ondte ol
dladikaoieq pmopouv va mpayparonoinbolv tautdxpova.
H oxéon kéotoug - wpéAelag yia Tov acgBeviy kat To ylatpd
rnapapével acagr|g, ondte 1 pEBodog autr| de propel va
npotabel oav dladikaaia poutivag, av kat 6a propouoe va
elval enweeAnq o OPLOUEVEG TIEPITTWOIELG.

MepiodovTikh/odovroparviakn didraon

Mpdketral yia moAU enepuBartiky uébodo 1 oroia odnyel oe
Taxela opBodovtikn detakivnon. H xprion edikng, apketd
OYKWS0UG EVOOOTOUATIKIG GUOKEUNG KAl ] EKTETAUEVT XEL-
poupyLkn dladikaaoia (owg KAvouv TNV TEXVIKA QuTY Un aro-
dekTn) amnd To HEo aabevr). Xprilel dlepelvnong 1 LETEYXEL-
ENTIKY KATAoTAOoN Kal 1 eNirTwon otnv motdtra {wnig Tou
aofevr], KOBWS Kal Ol TIAPEVEPYELEG TTOU APOPOUV OTOUG
TEPLOBOVTIKOUG LOTOUG Kal TNV akepaldtnTa Twv pLlwv. Me
Ta untdpxovta dedopéva, n oxEan KOoToug - WPEAELAG Pal-
VETaL va unv eival euvoikn kal €Tl dev unopouv mpog Ta
TapdV va Yivouv oUOTACELS Yia KAWVIKY] EQapUoyH.

H KAk e@appoyn, Ba eEaptnBel TeAkd amd €vav aploud
napayovTwy Onwg To KGOTOog, 1 AveoM Kal Ol TPOTIUNOELG
Tou aoBevr, n avdykn yla ouvepyaoia, ol avermbuunteg
EVEPYELEG KAl PUOLKA 1| AMOTEAECUATIKATNTA TNG.

Zupmepdopara

O auEavdpuevog aplbudg dnuoacleloewy oU apopolv 0To BEUA TNG EMITAXUVOHEVNG 0PBOJOVTIKIAG UETAKIVNONG TA TEAEU-
Tala xpovia, avtavakAd to pEYANo evdlagépov TNG 0pBodOoVTIKNG KolvaTnTag yla Tnv eAdTTwon Tou Xpdvou Bepaneiag.
Avdueoa oTIG TIPOTEIVONEVEG EBABOUG OUYKATAAEYOVTAL XEIPOUPYIKEG KAl [N XELPOUPYIKEG TEXVIKEG Kal TOUAAXLOTOV Yla
kdroleg and autéq Ta anoteAéopara gaivetal va eivat eveappuvtikd. Mapdha autd sival anapaitnto va dievepynbouyv Te-
pPLo0OTEPES KANG OXEDIAOUEVEG KAl EKTENETUEVEG KAIVIKEG EAETEG TTPOKELUEVOU va eEaxBolv acpalr oupnepdouara. To av
oroladnmnoTe and TIq Mapandvw TEXVIKEG KPLBel oTo PEANOV KATAANAN yla kabnuepvy epappoyr], 6a eEaptnBel TeAikd and
évav aploud napaydviwy énwg To KAoTog, N AveoN Kal oL TIPOTIMACELS Tou aaBevi), ) avdykn yla ouvepyaoia, ol averduun-

TEGQ EVEPYELEG KAl PUOIKA 1) AMOTEAECUATIKOTNTA TNG.



Mé&Bodog Meptypagn Ap. KAVIKOV HEAETWOV
Ogparneia pe XapnAnig loxuog akTivoBoAnon pe d€oun laser (Unépubpo paoua) epapudletal oe 3-5 me- 7
laser xaunAng PLOXEG avd JOVTL MAPELaKA Katl YAwaolkd/uttepwia. Ot xpdvol €kBeong molkilouv avdpeoa
loxuog oe 10 kat 20 deutepdAerTa. ZUXVOTEPES EPAPHOYEG YivovTal oTtnv apxr| TG HeTakivnong

KAl TIG MPWTEG NUEPES META amd K&Be eriokeyn.

dwtodlapecord-  Eeappdlovral eEwotopatikd diodol ekmounmg wtdg kovtd oto unépubpo edaoua, HEow 1

Bnon ouoKeung TV omola popdel 0 aoBevrig ato omitt yia 20 rj 30 Aertd TV nuépa 1) 60 Aemtd
v eRdopdda. H meploxri otéxoq eivat To 00td TG dvw Kat KATtw yvddou.
MaApkd nhe- MaAukd nAektpopayvnTikd nedio (0.5mT, 1Hz) mou epapudletal katd ) ddpkela NG 1
KTPOMAYVNTIKA vixtag, HEow apalpoUpevng evOOOTOUATIKIG OUOKEUNG, O TEPLOXES TNG YvABou dmou
nedia anarteital emtéxuvon g 0pBOJOVTIKNG HETAKIVNONG.

OJ0VTIKA HeTa-
kivnon pe t Bo-

KdBeteq TOEG, KUKAKEG dlaTPrioelg 1] ouvdUaoudg TOUG TIPAYHATOTOOUVTAL OTNV GAOL- 4
wdn poipa Tou ootoU mpPLv TNV €vapén tng Beparneiag, oTig MEPLOXEG Omou ermbupeital

NBela didtpnong  emitdyuvon NG opBodoVTIKAG HeTakivong. Ot TouEG/dlaTprioelg MPEMEL va dlaTPEXOUV
™G PAOWdOUG  OAO TO TAX0G TG PAolwdoug poipag Tou ooTou.

poipag Tou

ootou

Kwvntomoinon TUUaTog Tou ¢patviakol ooTol HECW EVOOOTOUATIKOV CUOKEUWY 8
dldTaong oe MEPLOXEG eVILAPEPOVTOG, LETA amnd EKTETAUEVN OOTEOTOIA KAl apaipeon

TUMATOG TOU 00TOU (evepyomoinon: 0.5-1 xi\./nuépa). H uébodog autr epapudleTal yia

v Taxela dnw petakivnon KuvodovTwy oe JETEEAKTIKOUG XWPOUG.

MeplodovTiki i
030VTOPATVIAKN)
didraon

Mivakag 1. Zovtoun neptypapn twv UeBOSwV mou EXouv Xpnoylomomnbel UExpL Oruepa yla EMTaxuvon me 0pBoSoVIIKING UETAKIVNONG Kat
LEAETNONKAY O€ TOUAAXLOTOV Lla KAWVIKI UEAETN Kal aptBUOg TwV KAVIKWY UEAETWY rou e&€taoav v kdbe uébodo.
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H Beparmeia Tou €ykAeloTou KuvodovTa

Z1uhiavog |. KoutZdyAou,® Mepdmn N. ZnmupomouAouf

Mepiknyn

YAIKG: H kAwvikr| autr} €peuva BaoioTtnke oe eupripata and tn Beparneia 129 opBodovTikwy acdevav (79 Q Kat 50 d ) NAiag
ard 10,9 — 46,1 eTwv mou eixav 171 €ykAel0TOUG KUVODOVTEG.

MéBodol. O1 €ykAeloTol kuvodovTteg opadorolr|enkav oe emtd katnyopieg (Babudg éykielong: GR | - GR VII) olupwva e
TNV aKTIVOYPAQIKY Toug B€am oto opbonavtopoypdenua katd tnv évapén g Bepaneiag. ‘ONot ol avapepduevol agbevelg
BepameltnKav xelpoupylkd kat opBodovtikd amnd Tov mpwTto ouyypagéa (Z.1.K.) oto 18wTikd Tou latpeio oe pia mepiodo
18 eTwv. H dldyvwon Twv EYKAEIOTWY KUVOSOVTWY Baciotnke Kupiwg otn HEAETN TNG MAVOPAWIKAG aKTIVOypapiag kal otnv
KAWVIKY) Toug a&loAdynon rou mepleAdupave evoooTouaTikr YNAAPNoN Kal OXOAAOTIKY) TAPATHENON TWV

XAPOKTNPLOTIKWY TWV AVATOIKWV SOUWV (MUANG Kat pifag) Twv Mapakeevwy SoVTIwV. XNV mapouod KAWVIKY UeNETN eEeTd-
Covtat: 1 didyvwon Tou €ykAeloTou Kuvodovta, 1 éykaipn Bepaneia autou 1) Tou éKToma avatéANOVTOG, 1 MAPEVEQYELD TNG
AMWAELAG TOU UOVILOU TTAAQYLOU TOUEQ, OL XELPOUPYIKES TEXVIKEG TIOU Xpnatdoromenkay avdloya pe T 8€omn kat tn goBapod-
Ta €ykAElong, Karola onuavtika {ntiuata opBodovTikng rou drrrovTal Tng Beparneiag Tou Kat n aykUAWon Tou EYKAELOTOU
KUVOSOVTA €K TWV TIPOTEPWV 1) KATA TN dldpKela TNG opBodovTIKAG EAENG TOU.

AmnoteAéoparta: Zapdvra évag Kuvodovteg aveTEINaV auTopaTa PeTd Tn dnuioupyia xwpou, kat Aol 130 avtiueTwrioTnkav
XELPOUPYIKA [E QVOLKTY] (66 TePIMTWOELS) 1] KAELOTH (64 MEPUTTWOELS) TEXVIKY] amokAAUPNG. TeAkd, 167 kuvédovTteg amnd Toug
171 PETAKIVABNKAV ETUTUXWG OTNV KATAMNAN B€om Toug 0To 030oVTIKG TOED. TEooePElg ayKUAWUEVOL KUvODovTeg eENXON-
oav, Kabwg eniong kat 3 AGyLoL TOHE(G, YYUQ TWV EYKAEIOTWY KUVOSOVTWY. AUTEG OL TIAPEVEPYELEG OXETIOTNKAV KUPIWG e
Hia mapadoolakry KAELOTY] TEXVIKY armokAAuyng.

ZupmepdopaTa: ZUPMEPATUATIKA KATAAREQE GTL 1) QVOLKTY]) XELPOUPYIKY| TEXVIKY] TTOU XPNOLoToloUle Ba EMpeETe va eQap-
MOTeTAlL OTIC TEPUTTWOELG UTTEPWLAG EYKAELONG KAL LA KAELOTH XELPOUPYIKY) TEXVIKI] O OUYKEKPIUEVES TTEPUTTWOELG XEINIKNG
éykhelong. Edv n owot) texvikr anokdAuyng emikeyel avéhoya pe Tnv mepimtwon, epapuootel TNV KATAAANAN XPOVIKA
OTIYUR Kal OKEAETIKY OTAPLEN xpnoidoroindel katd v opBodovTIKY EAEN Twv EYKAEITTWY KUvVodAvTwy, Omou autd eival
avaykaio, n coBapr anoppdPnon Mg pifag Tou MAAGylou Todéa Kal N ayKUAwOM Tou €YKAELOTOU KuvOdovTa Uropouv va
arnopeuxBolv Katd tnv opBodovTikr EAEN Tou Kat n dladikacia avatoArig Tou va amhorondel £xovrag otnv MAELOVATNTA TWV
TEPUTTWOEWV €va TIPORAEPILO Kal OXL XPOoVOROPOo AMoTEAETA.

EIZArQrH

O kuvodovtag g dvw yvddou eival delTepog HeTd TO PPo-
VIUTN og ouxvéTnTa EYKAELONG HE ETIMOAATUS OTO YEVIKS
TAnBuopd mepinou 1,5%. Chu et al' avapépouv emimola-
OMO Tou Avw €YKAELOTOU Kuvodovta og oooaTd 0,8%, eV
ot Dachi kat Howell? divouv yia To B0 ddvtl emnmohaoud
0,92%, dtav ot Ericson kat Kurol,® énwg emiong ot Thilander
kat Myrberg,* avagépouv ermoAaoud 1,7% kai 2,2% avti-
otoxa. Ta avwtépw avapepdévta nmoogootd e&aptridnkav
arné 1 péon nAkia Tou TMANBUOUOU Tou €EETACTNKE OF
KABe peAETN. ‘Ogo uynhdtepn ftav n péomn nAkia Tou TAn-
Buopoul, T6oo HIKPATEPO NTaV TO MO000TS EYKAEIONG TOU
Avw poévipou kuvodovra. O emmoAaoudg Tou EyKAELOTOU
KuvodovTa TnG KATw yvadbou Kupaivetal Yeta&u 0,07%' kat
1,29%.5 To 1949 o Dewel® ypdpel yla Tov dvw Kuvédovta:
«And OAa ta ddvtia €xel T peyaAutepn mepiodo avarTu-
&ng, Eekvavtag and Tnv uPnAdtepn kat Babltepn mePLoXN
ToU oTAaXVIKOU Kpaviou oXeTIKA e Ta uttdAouna dévTia g
Avw yvdbou kat dlavUel Tnv o ep{mAokn rmopeia Eekivw-

vtag and to onpeio MPoEAEUOTq TOU PEXPL TNV TEAKY) BEON
TOU OTOV 030VTIKG ppayud... Av kat apxilel n evaoBeotiw-
oM Tou 0d0VTIKOU OTIEPATAG TOU TOOO VwpI(g 600 Kal autr)
TOU TIPWTOU MOVIOU YOUPIOU Kal TOU KEVTPIKOU TOUEQ, N
MAPENG avatoAr Tou dlapkel oxeddv dIMAACIO XpPovo, Ka-
Blotwvtag to OOVTL autd emidekTIKO TMOAU peyaAuTepo Ot-
dotnua oe mepBAMOVTIKEG emdpdoelg, eite autéq eivat
€UVOIKEQ elte duapeveig». AveEdptnta amnd autég Tig ava-
TITUELOKEG EKTIUNOELG, OL TILO OUVNOLOUEVEG ALTIEQ EYKAELONG
Tou kuvodovta elval TormkoU Xapaktrpa Kat evrormiovrat
yUpw amnd tnv meploxn mou KAataAapBAavel otov 0doVTIKO
epayus, éonwg o Bishara” avagépel otnv avackomnmor] Tou
Kat 8nwg emniong avapgpetat kat and AAoug ouyypapeiq.®
5 Ou artieq autég mepthapBdvouv: Tn pakpd dladpoun ava-
TOAG TOU, TNV acupwvia peyEBoug dovtiol kat BEong Tou
0TO 0JOVTIKO TOEO, TN HN PUOLONOYIKY] BEoN Tou 0doVTL-
KoU OTEPUATOq TOU, TNV mapatetapévn dlatipnon 1 v
mPOwWPEN anodmTwaon Tou veoylhou Kuvodovta, To Tpauua,

a0pBodovtikdg, Addktwp Maverotnuiou AvoBEpou Mepuaviag

BEritnun Kabnyritota Opbodovtikiig EOvikou kat Kartodiotplakou lMaverotnuiou ABnvwv



TN oxlotia otnv Teplox TNG PaATviakAg akpolopiag, v
aykUAwon Ttou veoylhou 1j Tou poévipou Kuvédovta, Ty KU-
otn 1} TN veomAaoia, Tnv avwualn avdrtugn g pidag Tou
Kal Ta uttepdptdua ddvtia.

H amékAion twv plwv Tou TPWTOU Tipoyoupiou Ba uro-
pouoe eniong va eivat évag arttohoylkdg mapdyovrag g
avwuaAng 8éong Tou dvw pévidou Kuvédovta.'® ZuoxETion
éxel eniong avapepOel 1113 peTa&l g untepwlag EyKAEL-
onNg Tou Kuvédovta Kal TG Hikpodovtiag Twv dvw MAAylwv
Topéwv. AuTtd To £(d0oq NG €ykAelong ouvavtdral ouxvote-
pa oe aobevelg ToU MAPOUaIAZouv XapaKTNPLOTIKA 0pL{o-
vtiou mpoTUmou augnoewg, eupéa Avw odovTIKA TOEa™ !
Kat avwpola ouykAeioewg ling Tdgng, 2ng Kamyopliag
katd Angle.” Ze autéq T ouvBrikeg o Kuvodovtag elval
eleliBepog va «Boutigelr péoa oto 00td NG dvw yvdabou
Kat va odnynBel oe unepwia EyKAelon.™ H xelhikr] EykAelon
Tou dvw Kuvédovta eupavidetal o ouxvd oe acbevelq pe
otevd 0dovTikd TOEQ Kal XaPaKTNELOTIKA Kabétou mpotU-
Tou augnoews.' OL guyyevwg eNelmovteg dvw mAdylol
TOE(G, N TMapéKKALOT and To GUOLOAOYIKS HéyeBog g pi-
{ag Toug, kabwg emiong kat n mapékkAlon and To eUKalpo
g ddrnAaong Twv pL{wv Toug €xouv evoxomolnbel wg on-
pavtikol artiohoyikol apdyovteq nou oxetiCovtal e v
urepwla €ykAeLon Tou Kuvodovta. & 1417

YAIKO

H k\vikry pag épeuva Baciomke oe 129 opBodovTikoug
aoBevelg (79 yuvaikeg, 50 Avdpeg), ol onolot tapouacialav
171 €ykhelotoug Kuvédovteg. H nAikia Twv acBeviv katd
™mv évap&n g Beparneiag kupdvonke petagu 10,9 kat 46,1
etwv. OL Kuvédovteg BewpriBnkav €ykAelaTol, dtav ol pileq
Toug eixav avarrtuxBel mAripwg, ald Ta dévtia eEakoAou-
Bouoav va kaAurtovrat and ootd 1y BAevvoyovo.

JUVONIKG, 161 (94,2%) kuvdédovteg Bpgbnkav otnv Avw
yvébo kat 10 (5,8%) otnv kdtw yvddo. Tptdvrta entd and
TOUG €YKAELOTOUG Kuvddovteg otnv dvw yvado Bpébnkav
oe XK (23%) kat 124 og umepwla (77%) EYKAELON, EVH
omv KATw YvAaBo 7 kuvodovteg BpEBnkav oe XK Kal 3
0g YAWOOIKN EyKAeLON.

‘OMol ol aoBeveig Bepamneltnkav 0pBOdOVTIKA Kal XELPOUP-
YIKA og Ja epiodo 18 eTwv amd Tov MPWTO GUYYPAPEa
(E.1.K.).

AITIOAOTIIKEZ OEQPHZEIZ

H pikpodovtia Tou evég 1y Kat Twv dUo LOVILWY TIAGYLwV To-
Méwv oTnV dvw yvado dlamiotwinke o 22 aobeveiq (17,1%)
He Tautoxpovn unepwla €ykAeLon 27 KuvodovTwy. H pikpo-
dovtia Tou pévipou MAdylou Topéa BewpriBnke OTL itav o
KUPLOG aITIOAOYIKOG MapdyovTag yla TV unepwla EYKAELON
AUTWV TWV KUVOJOVTWYV. ZUuyyevng ENAeldn Tou evog 1 kat
Twv 300 HOVIHWY Avw TIAAYLwY Touéwv BPEBNKe akdun oe
4 aoBevelg, evw e 2 ANoug aobeveiq ) ouyyevig ENeln
TOu €vOg KAl N HIkpodovTia Tou AAAou TAdylou Touéa Be-
wpnbnkav 4t jTav ot KUptot arttohoyikol mapdyovteg yia
Vv urepwla EyKAELoN 8 akdun kuvoddvtwy. Ané toug 124
KuvodovTeg TIou dlayvwoTtnkav oe utepwla €ykAeton, 35
(28,2%) oxetiotnkav pe tn Hikpodovtia 1) Tn ouyyevn €A-

Aewn Tou/Twv mAayiou/iwv Topéa/wv. And éva glvolo 103
acBevayv, ol omoiol mapouciacav EYKAEITTOUG KUVODOVTEG
otnv avw yvdbo, 18 acbevelg (17,5%) dlayvwotnkav e au-
POTEPOMAEUPN UTIEPWLA EYKAELOT) TWV KUVODOVTWV TOUG.
‘Eva oddévtwpa ftav n kipla attia g XeKAg €ykAelong
€vOg akOun Avw POVIHoU KuvedovTa.

e TPelg AAAeq TEPITTWOELG, N eyYyUG-unepwla evdooTL-
K} peTatdrion Tou deltepou mpoyoupiou Bewpribnke OTL
ftav 1 kipla aria TNg umepwlag EYKAELONG aKOUN TPLWV
KUVOJdOVTWY. Kal OTIq TPELG QUTEQ TIEPUTTWOELG UTHPEE Ka-
BuoTtepnuévn andmTwon Twv avtiotolwv deUTEPWV VEOYL-
AWV youpiwv. Metd v eEaywyr Toug duwg, oL deutepot
npoydugLol aveételhav Taxutata kat o€ oAU euvoikoTepn
B€om and ot avapevdTav, oav va eixe eEalelpBel To gumnod-
10 TIou Toug elxe 0dNyAoeL oTnV evOOOTIKY £YYUG-UTEPWLA
peTakivnon Toug.

Tpelg d\\eg mepuTTWOoELG TTapoudiacav aykUAwaon Kat ma-
patetapévn dlatipnon Tou veoylhou Kuvddovta, n ormoia
Ba prmopouloe va €xel MPOKAAEDEL TNV UTEPWLA EYKAELOM
Tou avtioTolKou Wovidou kKuvddovta. MNapatetauévn dia-
TAPNON TWV VEOYIANWV KUVOJOVTWY OTOV 0JOVTIKO ppayud
Bpednke oe 124 (72,5%) amnd Tig 171 OUVOAIKA TEPUTTWOELG
TIOU PENETAOQE.

>e T€00epelq AANEG TEPITTWOELG dlAyvOoTNKe XK (3
TIEPUTTWOELG) KAl uTtepwla (1 mepimTwon) €ykAelon Tou dvw
KuvddovTa Kal TautdXpovn etepotoria.®?” e dUo and Tiq
TIEPUTTWOELG AUTEG (XEIAKY] EYKAELOT) DLATILOTWONKE ETEPO-
Tort{a Avw pévipou Kuvédovta — mAdytou Topéa (Mx.C.12)
Kat otV Tpit meplmrwon (unepwia €ykAelon) mapatnen-
Bnke etepotomnia Avw HOVIHOU KUvAdovTa — TPWTOU TPO-
youpiou (Mx.C.P1). Ze pia mepintwon, otnv kdtw yvdoo,
dlayvwoTnke XeAKr) €YKAELON TOU KATW apLloTePOU HOVIOU
Kuvodovta oe guvduaoud pe Mn.C.12 etepotomia. Weude-
TepoToria Tou €yKAeloToUu KuvodovTa mapatnprénke oe
eniong AA\\eqg T€00epELg MEPIMTWOELG TNV Avw Yvdbo. ZUp-
Qwva pe tov S. Peck kat L. Peck??, «o tUmog tng Yeude-
TepoToriag atnv dvw yvdbo xapaktnpiletal ouvrbwg and
TN MUAN Tou dvw KuvodovTa eNQavmg va avatéAlel eyyug-
TIPOOTOMLAKA OXETIKA [e ToV TIAAYLO Topéd, aAAd Katd Tnv
QKTIVOYPAPIKY MEAETN, N MUAN TOU EYKAELOTOU KuvOdovTa
rapouctddeTal eupavig pévo va amokAivel mpog ta eyyug
Me To akpoppillo Tou duwg kabapd va BplokeTal dnw Tou
mAdylou Topéa. ZTnv meplmtwon autr dev mpoKeltal Kav
niepl etepotoniaq kuvodovta - mAayiou Topéa, aAAd yla
€KTOTIN avaToAr] ToU KuvodovTta.

MEO®OAOI

Karnyoplonoinon (BaBpdg €ykAeiong)

2Ta nhaiola dnuoupyiag CUYKEKPLUEVWY KPITNPlwY OXETL-
{6ueva e ) coBapdtnta TG £YKAEIONG TOU KuvddovTda, ot
€YKAEloTol KuvddovTeg opadormomenkav oe 7 Katnyopieg
(BaBuog éykietong: GR | - GR VII), oUugwva e TNV akTl-
VOAOYIK] Béom Toug 0To opBomaviouoypdenua katd tnv
évapén Tng Bepaneiag.?®

Aidyvwon gykAeiong

H akpPrq 8€on g HUANG Tou €ykAelotou kuvodovta agl-



oloyriBnke amd Tn UEeAETN TNG MAVOPAMIKAG AKTIVOYPAQ(-
ag, TPl and TN XEPOUPYIKY arnokdAuyr g, aAAd o ou-
YKeKPLUEVa BpEBnke e Tn Boribela TnG KAWVIKAG eEETaong.
Auth meplehduBave v evdooToUaTIKA YnAdenon Kat
OXOAQCOTIKY| TIAPATHPNON TWV XAPAKTNPLOTIKOV TWV avaTo-
MIKOV SOHWV (MUANG Kat pifag) Twv MapaKeUeEVWwY doVTLWV
(mpoyduuol, veoythol kuvédovteg, Udviol Topelg) Kkat 1t

otepn|q MAeupdq. To eyyug-anw MAGTog TG HUANG ToU Avw
de€lou kuvoédovta eivat peyalltepo o€ oUyKkpLon e To (dlo
TMAATOg TNG MUANG Tou dvw aplotepol Kuvddovta. ASyw
QUTAG TG METPNONG, UMOPOUNE VA CupnePdvoule OTL N
MUAN Tou dvw de&lol kuvodovta BplokeTal og Mo ulepwia
0éom oe oUykpLon e TN MUAN Tou dvw aplotepol Kuvddo-
via. H andotaon peta&u g HUANG Tou Kuvédovta Kal Tou
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Ew. 1. A, Mavopauikn aktivoypapia evog 15xpovou ayoptou e vav dvw de&td kuvddovta oe Xethikn €ykAeton. B, Exnuatikd napouotdletat n
AavBaougvn TornoBETnon g KePaAG oto opL{ovtio emnirnedo (kePaAr kekAEVN MPog Ta eunpaog). H kabetn didotaon Twv npdodlwv SovTiwy
ennpedaletal daitepa and v kKAlon e KePaArig. To akTvoypapiko unkog Twv dvw npdodblwy dovtiwv auédvetal, evw auto Twv KATw rpo-
0Blwv pewwvetar.® T, 2xnuatikd, n TonobETon Twv Avw KUvodoVTWY KAt TwV KATW TOUEWY, 1) OXEDT TOUG LIE TO AKTIVOYPAPIKO YIAU, TNV TOUO-
ypagukrj wvn kat To anotéAeoua Twv anetkovioewv tous (F: aktivoypapiko @, ST: topoypapkn {wvn, R: arotéAeoua, HI: kAion kepaAng,
a Kat b: anootdoelg Twv pHoviuwy kuvodovtwy - dvw de&tou (13) kat aptotepou (23) avtioTolxa - and 10 aktvoypapko eiiu. A, Mapatnprote
™ XeAn port t¢ HUANG tou dvw de&tou nAdytou. E, To unepwio énapua otnv reploxr tou dvw de&lou nmAdytou dnutoupynbnke and v
unepwta andkAon g pilag tou kat 8xt anod Tov EYKAELOTO KuvAdovta autrg TG nmAeupds. H xelAkn portr e uuAng tou dvw de&tou mAdytou
Kat n urnepwta andkAon g HUAnG tou dvw Se&lou kevipikoU TouEa elval onuavtikEG KAVIKEG TapatnproeLs.

altepa ekelvwv Twv MAdylwv Topéwv (Ek. 1). Av mapartn-
PrjO0UE HOVO TNV TAVOPAMIKA akTivoypagia otnv mepi-
mrwon g Ek. 1, A, 6a dlarotwooupe OTL 1 KEPAAT Tou
aoBevouq TomoBetOnke ot ocwotr 860N oe oxgon e TO
uéoo-oBehaio enimedo (Ek. 2, A kat B) katd tn didpkela
TNG OKTWVOAOYIKAG €kBeoNG, KAl wg ek ToUToU, UIMopoUe
adpd va ouykpivoupe amnootdoelg Yetagl defldg kal apt-

akTivoypaplkoU QAU fitav peyahutepn otn de&ld mheupd
(@>b, Ek. 1,T).

AuTr) N TAnpogopia, oe cuvdUACHO e TNV KAWVIKA eEETaom
(E. 1, Akal E) odnyei oto oupnépaocua 4ti n UUAn Tou dvw
de€lou kuvddovta Bpioketal peta&l g XeNKAG TAeUPdg
™G unepwla petatoropévng pifag Tou dvw delou TAdy!L-
OU TOMEQ KAl THAKATOG TNG Unepwlag TAeUPAg TG XEWKA



Ewk. 2. A, H owotrj torto6€tnon g kepaArig otov kepalootdtn tou opBonavrouoypdpou oto uéoo-ofeAwaio eninedo. B, Zxnuatikd napouot-
dletat n enidpaon e Aavbaouévng ToroBETNONG e KEPAArg ato uéoo-ofeAiaio eninedo, KABWS Kat TQ AOUUUETOA AKTIVOYPAPIKE QrTOTE-
Aéouara oxeTikd e TiG avatoutkég dougs e de&ldg kat aptotepnic meupds e kdtw yvdBou.? Avatunwon ue ddeta and tov Quintessence

Publishing.

Ewk. 3. A, lMavopautkn aktivoypapla evég 9xpovou ayoplou mou napanéuponke yia e&aywyr Twv veoyiwv kuvodoviwy g avw yvabou, we
UOvo Bepareutikd-0pB0SOVTIKO UETO YA TOUG UMEPWIA avaTEAAOVTEG UOVILOUG KUVOOOVTEG Tou. B, Evdootouatikny pwtoypapia tou (dlou
ao6Bevoug. I, Evdootouatiki pwtoypapia tou (dtou aoBevous uetd and 172 xpovo.

petatomiopévng pifag Tou dvw de&lou KevipikoU ToEQL.
YTOAOYLOTIKY) TOpoYpapia KwvikAg SEoUNG MPayUaTomnoL-
Nenke pévo oTIG 0ORAPES TIEPUTTWOELG EYKAEIOTWV KUVO-
déviwv oTIg omoieq n avatoAr) Tou €ykAeloTou kuvédovta
META TN XELPOUPYIKY| arokdAuY| Tou eunodilétav coBapd
ané ) 6€on NG HUANG Tou, TNV aykUAWOoN Tou EYKAELOTOU
kuvédovta 1) and Tn AavBaopévn kateuBuvon Tng opbodo-
VTIKIG éAENG.28

OEPATIEIA

H mpwiun epaneia

Yniepwia avatéAAovTeg HOVIHOI KUVOSOVTEG - Eaywyn
TWV Avw VEOYIAWV KUVOSOVTWV

H naparounr Twv aoBevwv yla v eEaywyr| Twv Avw ve-
OYI\WV KUVOSOVTWY HTAV TO OVO BEPAMEUTIKO HETPO OTIQ
TIEPUTTWOELG eKelveg, OTIQ omoleq dlayvwaoTnKe €yKalpa 1
umepwla Kateubuvomn avatoAr|g TwV MOVIHWY KuVodOvVTwY
(Ek. 3). OAeg auTég SpwG oL MepLTwoelg eEalpébnkav and
TNV KAWVIKY JaG JEAET.

E&aywyn veoyIAwv youpiwv
H mapatetapévn nmapapovy Twv VEOYIANWY YOU®iwv, ave-




Ewk. 4. A, Mavopautkn aktivoypapia evog 10xpovou Kopttatod. Mapauovr} Tou KATw aploTePoU VEOYIAOU KuvodovTa 0To TOEO Kal e Tov
avtioTot o uoviuo Kuvddovta va eivat EYKAELOTOG Kal oe eTepdTornn B€on avdueoa otov KATw aplotepd mAdyLo kat kevipiko touéa (Mn.C.12).
B, ZUykAelon g aplotepric mAeupds tou dtou aobevoug. T, ‘EykAelon Kat eTepotortia Tou KATw aplotepou uoviuou kuvodovta. A, Kietotn
XELOOUPYIKT anokaAuyn kat TortoBétnan Bonéntikou e€aptriuatog. E kat T, Opbodovtikr) EAEN Tou KATw aploTepOoU Udviou Kuvédovta. Z,
TeAkr) mavopaptk). H kat ©, TeAiké anotéAeoua UeTd v apaipeon g 0pB0S0VTIKIG TUTKEUNG.

Edptnta and v artia g, Ba prnopoloe va odnynoel ot
pia ahhayr) g nopeiag avatoAig Twv mpoyoudinv. Qg
ek ToUTou, 0 avamTuooduevog kuvodovtag Ba urnopouoe
eniong va npowdnBei kat va peraromotel o€ ia avipain
Béon eEattiag auTwy TwWV MPOYOUPIwV.

ZoBapn ENAeIPn XWPOU yia TRV avaToAn TwV Avw povi-
MWV KUVO3OVTWV

Ze MEPUTTWOELG 0oBapnq ENNEIPNG XWPEOU Yia TN PUGCLOAO-
YIKY] avatoAr] ToU MOVIOU KuvodovTa, XEnOoLUomooae
TV TEXVIKA TNG Taxelag dleUpuvong Tng uttepwag (TAY), pe
N BoriBela g omnoiag anoktrOnke IKavog xwpog Téoo yia
TN Jleubétnon Tou HoVIHOU Kuvédovta oTo 0dovTIKG TOEO

400 Kal yla Tnv €ykatpn nedAnyn g mPoodeuTIKAG anop-
POPNONG TWV PLLWOV TWV HOVIHWY TIAAYLWY TOPEWY. ZUVOAL-
Kd, xpnoworomoape v TAY oe 57 (35,4%) and Tig 161
TIEPUTTAOELG EYKAELOTWV KUVOSOVTWV OTnV Avaw yvdado.

Ze Ayeq meputti)oelg, Kard To oTddlo Tou UIKToU Ppay-
HOU, XPNOLoTIOmBNKaV eMmiong UNXavrata «TUmou eKKPE-
MOUG»®3! yia TNV amoKTNon XWPEouU oTo ofeNaio emimedo
Kat T dnpoupyia ouvlnKwv guVOiKWV yla TN GUCLOAOYL-
K} avatoAn Twv €kToma (umepwla) avateAOVIwV Kuvodd-
VTOV.

2e 12 mepmtwoelg coBapnig EMNePNg Xwpou Kpibnke ava-
vykaia n  eEaywyn Twv TE0OAPWY TPWTWV TPOYOUPIWY,
pévn 1) oe ouvduaopd pe v TAY.



Etepotomia pévigou Kuvodovra

2TIQ TIEPIMTWOELS eTepotoniag éva Bondntikd eEdptnua
OUYKOMTNOnKe 0Tn MUAN Tou €YKAELOTOU Kuvodovta Katd
TN XEPOUPYIKH Tou amokdiuyn. Me tn Borbeld tou Arav
duvatdv va petakivnBel To dOvTL PLV amd Tnv TeEXVNTH, «0p-
BodovTikA» avatoAr] Tou o KaAUTePN BEON OTO 0SOVTIKG
TOEO, TlO KOVTA OTn QUOLKN TOou BEON, €TOL WOTE VA ETUTEU-
x0el n tehkn dleuBgtnon Tou (Eik. 4).

TEXNIKEZ XEIPOYPT'IKHZ AlTOKAAYWHZ

MoAUdPIOUES XEIPOUPYIKEG TEXVIKEQS2S untdpxouv yia va
arokaAUPouv évav €yKAEloTo KuvOdovTa Kal va Tov odn-
yrjoouv oTn owoTr Tou B€on oto odovTikd TOED. e Yevl-
KEQ YPAUMES, UNAPXEL 1] AVOIKTH TEXVIKY], N ortola ermTpénel
QUOIKA avaTtoAr] Tou €yKAEIOTOU Kuvédovta Kal N KAELoT
TEXVIKY] e TN OUYKOAANOM evog Bonontikou eEAPTAHATOR
mdvw otn MUAN Tou €ykAetotou dovtiol. Katdmv aokeiral
0pB0odovTIKY| EAEN Le TN BoriBela Tou GUYKOANEvou eEQp-
TAUATOG Yla TN UETAKI(VN O™ Tou €YKAELOTOU KuvédovTa.

Xelhikni éykheion

Xe\kry €ykAelon, Wlaitepa Tou dvw, aAd emiong kat Tou
Katw kuvédovta, Ba prnopouoe va sival kupiwg To anotéle-
oA TwV akOAOUBWV TEPUTTWOEWV: (a) EANNEWYN XWPOU YLa
TNV avatoAr] Tou Kuvodovta, Adyw petatomiong Tng LEong
YPQUMAG O0TO Avw 0d0VTIKG TOEOD, CUXVO PALVOLEVO OTIG M-
KPEQ Avw yvdaboug, (B) €kTomn peTakivnon Tou Kuvodovta
e TN HUAN Tou ndvw and Tn pifa Tou MAAyLlou TopEq, i aKo-
un meploodtepo eyyuq (etepotoria, Babudg ykhelong GR
VII),28 ) mdvw and ) pifa Tou mMPWTou PoyouPiou, 1) akd-
un meploodtepo dnw (etepotoria, Babudg €ykielong GR
VII),28 (y) dwatapayn TG PUOLONOYIKIG avaToAng Tou Adyw
™G napatetapévng dlatipnong Tou veoylhou kuvddovta
Kat (8) odovTik oTEPa TOU HovIHoU kuvédovta og oofa-
pd petaroriiopévn BEon oTo Katakdpupo emninedo (Babudq
€ykhelong GR VI),% (g) xel\eoyvabolnepwlooxloTia.

To mpwto mpdyua Tou KAvaue OTIq (a) TMEPUTTWOELG HTav
n Onuoupyia enapkouq xwPou oto 0dovTikd TOEO Kal
avapovn. ‘Hrav Béua xpdvou. XTI MEPLOOOTEPES AUTWY
TWV MEPUTTWOEWY 0 KUVOdOVTAG AVETEINE O OUVTOMO XPO-
VIKO Jldotnua xwpig omoladnrnote XELPOUPYIKN Tapéupa-
on, eneldr] To «eunddlo» (n EAeWYn xwpou) eEaleipbnke,
Kat kuplwg AOyw TNng eyyevouq kavotntag Tou dovtiou
Yl0 QVaTOAY| € OKOTIO TNV €Magn TOU € TOUG QVIAYWVL-
OTEQ. 2TIQ (B) TEPIMTWOELG XPNOLIOTIOWTAME A KAELOTT
XELPOUPYIKNA TEXVIKY| (3 MEPITTWOELSG), OTIWG AUTH Paivetal
otnv Ei. 4 kat pia avolkTn xelpoupyLkn TexVIkn (1 mepimrw-
on). ZT1q (y) meputtwoelg eEaydyape To veoyho kuvodovta,
ONUOUPYHROALE ETAPKY] XWPO YLa TOV EYKAELOTO KuvodovTa
Kat mepLUévape. Av 1 LUAN Tou kuvodovta Bplokdtav kovtd
01O PaonTikd eminedo, n avatoAr| Tou €ykAeloTou dovtiou
nrav B€ua xpovou. Otav duwg autr| BplokdTav OTo HECO
1] TO OKPOPPIJIKS TUUA TWV MOVIHWY TOUEWV EPAPUOOTN-
Ke 1 KAELOTH) TEXVIKY amokAAUYNG. MEéow Kpnuvou oAikou
TIAX0UG AMOKAAUTTTOTAV TO 00TO TO 0Tto(0 OKEMaAle TN HUAN
TOU €YKAELOTOU KUVODOVTA, APALPETO KATOTIY TTPOCEKTIKA
TuAMa autou, 100, 600 NTAV EMAPKEG YIA TN OUYKOANN-

on Bonentikou e€apTATOG OTN MUAN Tou Kuvodovta (ELK.
5A). TeNKd, 0 KpnuvOg enavatonoBeTeTo aTtnV apxikr Tou
Béon kal ouppaBdtav. Metd and pia eBdopdda apaipou-
oape Ta papuara kat Eekivouoe 1 0pOOJOVTIKY) EAEN HECW
Arwv duvduewv. H dla texvikh epapudoTtnke eniong otig
(d) ooBapéq meputwoelg (Babudg €ykieiong GR IV - VI),
onwg autr eniong gaivetrat otnv Eikdéva 5A.

Ynepwia €ykAeion

Metd and tn dlevépyela ToTikng avalodnoiag ektehouvtav
TOUR MEXPL TO PAOIWDEG OO0TIKO TETANO aKOAOUBWVTAQ
NV Umlepwla Pop@oloyia Twv dovTiwy, OTIG TePLoadTeE-
PEQ TEPUTTWOELG EEKIVWVTAG amd TNV eyyUg empdvela Tou
KEVTPIKOU TOMEA €wG Kal TNV Anw EMEAVELA TOU TTPWTOU
nipoyoupiou. Xt ouvéxela, akohouBoUoe 1 avanétaon Tou
KPNUvoU oAlkoU Ttéxoug, €TOL TIOU TO AMOKAAUUUEVO GAOL-
Wdeq OOTIKG TETANO VA ETMETPETE OTO XELPOUPYO XPNOLO-
TToWVTAg PPECA XAUNAWY OTPOPWYV KAl E TNV TIPOCEKTIKN
YUEN ™G va apalp€oel To 00T TOU KAAUTITE TN UUAN TOu
Kuvodovta mepimou 1 - 2 XA mdvw and v adauavtivo-
ooteivikr évwon, kabwg emlong kat Turipa Tou odovtobu-
Aakiou. To 00Té agalpe(to pe Pedw Kal o€ TETola €KTAON
d0on enETpeNe A ouvtnPENTKY enéupaocn. H neploxr g
adauavTvoooTeiVIKNG €vwong Kabwg Kal AAAEG avaTtoul-
K€G OOMEG, OMwG oL Pileq Twv Mapakeiuevwyv TOPEWY dev
TpwONKkav. Katdmv To0Tou, OTIq MEPUTTWOELS TNG KAELOTNG
TEXVIKNG, adporololvtav n adapavtivn pe n xprjon opbo-
PWOPOPIKOU 0EE0g 35% o€ pop®n YEANG yia 107 kat éva
eEApTnUa oe HopPr] BNMAG e EVOWUATWUEVT METAANKN
ahucida koMouvtav mdvw oto dOvIL. AUTA 1 OUOKEUN
(eruption appliance - GAC, Central Islip, Néa Yépkn) fitav
n {0wa ya 6An v nepiodo g pueAéTng. TENoG, 0 OAkoU
Tidxoug Kpnuvog TomoBeToUvTav TNV apxIKr Tou B€on Kat
pdpovtav pe petdéva pdupata 3-0. Mia eBdoudda petd
v enéupaon, Ta pduuata agaipouvtav kat Eekvouaoe 1
0pB0JOVTIKY) ENEN.

2TIG MEPUTTWOELG AVOLKTNG TEXVIKAG, 0 KPNUvOGg OAkoU Tid-
Xoug kabnAwvdtav akpoppllikd kat papétav (Ewx. 5, B).
Tehikd, 1600 TO dOVTL OTO0 KAl 1 AMOKAAUMUEVN TIEPLOXH,
KaAUTTTOVTAV pE XELPOUPYIKY) Kovia ehelBepn euyevoAng
(Coe-Pak, GC America, Alsip, lll, - Zxiua 5, N yua v
npogotacia Tou TPalpatog Kat Tn Bpaxunpdébeoun avakou-
¢lon Tou aoBevouq. H xelpoupyikr) kovia Tomobetolvtav
TIPOOEKTIKA TOOO aKpopPPL{Ikd, 600 autd Atav duvatd, Ka-
AUTToVTag e ToV TPOMO autd og OA0 TO UAKOG Kal TTAATOG
TNV arnoKaAUPPEVN HUAN, €10l wote PeTa&U auTrg kal Tou
BAevvoydvou va undpxel HOVo To OTPWHaA TNG koviag. Yo
QUTEG TIG OUVONKeEG, N KATAduaon Kal 0 MOAANAQoLaouog
TOU UTepWLoU BAeVVOYOVOU TTav Utd EAEYXO, Hia Ypriyopn
KAAuYn tou dovTiou amnd Tov Lot auTtd anoTpendTav Kat To
ddvTL unopouoe va avateilel eheUBepa xwpiq va mapepuro-
diCetal and autdv. Ta paupata apapolvtav ouvidwg pia
eBOoudda petd tnv eméppaocn. Metd and n pepLkr] avato-
A Tou dovtioU, €va BondnTikd eEAPTNUA KOALoUvVTAV 0N
MUAN Tou Kkat 1 opBodovtikr) EAEN Eekivouoe.

2e MePUTTWOoELG Babldg evOOUOTIKNG EYKAELONG, VEO OTPWUA
XELPOUPYIKNG Koviag TortoBeTouvtay pia eBdoudda petd



Ewk. 5. A, Mavopauikr aktivoypapia evog 15Xp0ovou KOPITOLOU LE TEOTEPELS UOVIUOUG EYKAELOTOUG KuvOdovTeg. B kat I, AVolKTi XELo0UpYIKT

QrroKAAUYN Twv UNEPWLA EYKAELTTWY KUVOSOVTWY. A, KAELoTN Xelpoupyikn artokdAuyn tou kdtw de&lou uoviuou kuvédovrta. E kat ZT, H xprion
OKEAETIKIG OTHPIENG O€ QUTIV TNV MEPIMTWON deV TaV UOVO ouatwdng yia T OTNPIKTIKY uovdda kabeautn, aAdd énai&e kat To pGAo Tou KU-
plou ermAoyéa g popds EAENG. Stnv nepintwon autr, n éA&n optldvtiag kateubuvang Nrav anapaitnt yla ta npwra otadia Beparneiag Tou
&ykAetotou kuvodovta. Z, H, ©, | kat la, KdAuyn g neptoxng upilnong uéow «kateubuvouevng LoTikig avayévwnong». IB kat ly, Evdootoua-
TIKEG PWTOYPAPIES LUETA TO MEPAG TNG EVEPYOU PAONG TNG 0pB0SOVTIKIG Beparneiag.




Ewk. 6. A, Avw 080VvTIKO TOEO €vOG 17Xp0ovouU ayoploU ue Toug dvw Se&loug SeUTEPO MPOYOUPLO Kal UOVIUO KUVOdOVTA O€ EKTOMN UMEQWIA
6éon. B, Avanéraon tou kpnuvou. T, Mpiv and v uetatdnion kat kaBnAwaon tou eAeUBepou xeiloug Tou KpnuvoU akpoppLlikd, komnke evdo-
XEPOUPYIKA KAl anouakpuvenke To Turiua Tou ekelvo To omoio kdAurte ) uaontiky empdvela Tou deutepou npoyoulou. A, Torobetnuévn
Xelpoupytkn kovia. E, O aoBevii¢ mpoanAbe ek véou aTo (atpelo, Tnv (dla uépa, AGyw QuuUaTtwUaTog oTnVv IepLoxr Tou kpnuvou. H aiuoppayia
npogpx0Tav amo tnv nepLoxrj ekeivn Tou Kpnuvou, Grou éva TUNUA TOU iXE QITOKOTTE! KAl ArToUaKpUVEEL.

XELPOUPYIKY armokdAUWn. MeTd tnv TeAKN| amopdkpuvon
g Koviag, ouoTtvovtav auotnpd otov acBevr va Tnpeel
Ayoyn OTOUATIKA UYLEWT), 1BlaiTepa OTNV MEPLOXT) TOU ATo-
KaAUPPEVOU KuvodovTa. ZTIG OUVBELG TIEPUTTWOELG UTO
autéq TI§ ouvBnkeg dev epmodiétav 1 avatohr) Tou do-
VTI0U and To okANpo BAeVVOYOVO NG UePWAg 1y omoLtovan-
ToTe PAEYHOVWIN 10T YUPW amd TNV ArmoKAAUPHEVN HUAN
Tou €ykheloTou kuvodovta. Xe Ayeq meputtwoelq Badidg
evdooTikig €ykAelong kat Wlaitepa oe aobevelq peyallte-
png nAkiag, o urepwlog BAevvoyovog ETetve va KAAUYEL ek
VEOU TO AIMOKAAUMUEVO BOVTL, TIapd TN XEHOoN XELPOUPYIKAG
Koviag, Tplv and Tn ouykOAANnon Tou BondntikoU eEApPTH-
parog. H ektour Tou unepwiou BAevvoydvou ATav anapai-
NN 0g AUTEQ TIG MEPITTWOELS. IMa TIG EKTOUES auToU Tou
BAevvoydvou, aAAd Kat TIG OUAEKTOMEG YEVIKOTEPA EXOULE
XPNOLLOTIO|OEL TOV NAEKTPOTOMO wq pouTiva Ta TeAeuTaia
18 xpdvia. O BAevvoydvog g untepwag eival ofyoupa évag
avBekTIKOG HaAakdg 1oTdg, 0 omoiog avBioTatal og Peyalo
Babud katd ™ Sidtenor Tou and ta dovTia, Onwg autd
oupBaivel pe TNV avatoAr] evog €YKAELlOTOU KuvodovTa Kat
Wlaftepa 6tav n pifa tou eival MAAPWG AVETTUYHEVN, N
€YYEVNQ IKaveTNTA avaTtoArG Helwévn Kal 0 aoBeviiq dev
elval Ta véog, To onolo e T oelpd Tou odnyel oe el
WUEVO PETABOAIOUS TWV LOTWV. Z€ AUTEQ TIG TIEPITTWOELG,
dU0 1 KaL TPELG XPOELg XELPOUPYIKNAG koviag, n omola avti-
kabiotato efdouadlaing, Tav eMAPKAg Kal n xpron tou
nNAekTPOTOMOU Omavia, WlaiTepa OTIG TIEPUTTWOELG eKelveq
ot onoleq 0 aoBeviig dlatnpoloe WA AYoyn OTOUATIKA
UYLELVH) OTNV TIEPLOXT] TOU ATTOKAAUMUEVOU KUVODOVTa.

‘EykAeion oTo Héoov TNG PATVIAKNG akpoAopiag

‘Otav n MUAN tou €ykAelotou Kuvédovta BplokdTav oTo
METov TNG PATVIAKNG akpolopiag (amoucia KuvodovTtikoU

eNAPMUATOG XEINIKA 1) UTtepWLa) dnoupyoUaape XWPO OTO
000VTIKO TOEO TPV amd TN XELPOUPYLKY ArokAAuyr Tou.
Av TO 36VTL dev aveéTelle auBdpunTa, 1 arnokAAuyr Tou di-
evepyelto otnv meupd (unepia fj XeWkn) and Tnv onola
énpere va apatpedel pikpdtepn noodtnta ootou. Edv autd
ouvéBalve otV XeINKY] TAEUPd, N KAELOTH TEXVIKN TTav
auTr mou eAduBave XWpQa, eV yla TNV Urepwla TTAeUpPd n
avolkTr. Avanéraon kpnuvou oAlkoU dxoug Kat XelAkd Kat
urepwla e okomd va eAeyxBel n mAeupd NG amokAAuyng
XPeldoTnKe omavia (2 MEPITTWOELS).

MeTeyxeipnTiki aigoppayia

Ze 3 MePUTTWOELG UTTEPWLAG EYKAELONG TOU KUVASOoVTA TTOU
€QAPUOOTTNKE AVOIKTH XELPOUPYIKI] TEXVIKY BLWOALE AUTHV
v napevépyela. e pia mepimrwon, dlevepyridnkav dUo
KATAKOPUPEG TOMES OTOV APXIKO KPNuve Kal oTiq AAAEQ
300 TePTTWOEL] €va TUN A OANKOU TIAXOUG TOU apXIKOU
KENUvOU KOTINKE Kal armopakpUvenke katd Tétolo tpdmo,
€toL ou ta dévtia propouoav va avareilouv aveunodiota
(E. 6).

OPOOAONTIKEZ OEQPHZEIZ
Mikpoeppurelpara

Ta 0pBodoVTIKA DA TIOU XPENOUUOTIOIOUVTAY YId VA ETA-
Kvioouv TO €YKAeloTO BOVTL 0TO 0doVTIKG TOEO, TIPOoap-
péoTtnKav emiong otig véeg TEXVOAOYIKEG eEeNiEelg Tng el
OmMUNG Mag Katd T Sidpkela autig Tng replédou Twv 18
eTWV. H xpron okeAeTIKAG OTAPLENG HECW UKPOEUPUTEU-
MATWV KAl TIPOCWPVWY OTNPELKTIKWV ouoTnudtwy (TADS)
pag édwoav Tn duvatdtnTa va ano@Uyoupe TNV anwAela
oTAPIENG KaTd TN dldpKela TNG UETAKIVNONG Tou €yKAEL-
otou Kuvédovta.



Ew. 7. A, OpBodovtikn EAEN Tou o untepwia EykAelon dvw de&lou udviuou Kuvddovta o &va 13Xpovo ayopt Ue Tn XP1on OKEAETIKIG OTrpL-
&ne. Mapatnprote t Babetd drén. B, Mdota pboptolxou vatpiou epapudleTal MPOOEKTIKA UOVO OTIG UAONTIKEG QUAQKES TwWV AVw MPWTWY
Youpiwv wg nmpoAnmtikd uéoo yia npdAnyn tepndoviouou auéowsg npty and tnyv tornobétnon twv emnédwv dnéng and uaioiovouepn kovia. T,
Ta akivnra enineda dNENG emTpEnouv oTov armokaAuupEvo Kuvédovta va petakivnBel xel\ikd. H owotn vytewn uéow ueoodovtiwy Bouptowv
naiCet onuavtiké pdAo otnv mEdAnYn e PAeyuovig Twv oUAwV yUpw ard To UIKPOEUPUTEUUA Kat TIG AAAEG 0pBOSOVTIKEG OUOKEUES. A, AUo
EMUMAOKES TNG XPrONG TOU UIKPOEUPUTEUNATOS, eupaviotnkav uia efdoudda Uetd tv TornobEtnor Tou: a) To apBwdeg EAKOS, eyyUS TNG Ke-
PaArG TOU UIKPOEUPUTEUUATOS, KL 3) N LETAVAOTEUOT) TOU UIKPOEUPUTEUUATOS (UETATOMLON EVTOG TOU 00TOU - OUyKplvete e v Ewk. 7, A). E,
Auvo urjveg uetd v &vapén g opBodovtiknig uetakivnong katéAaBe o anokaAupuévog kuvodovtag la oxeTikd KaAr) 6€an oto 0dovTikd TOE0
Kat ta akivnta enineda dnéng arouakpuvnkav. Mapatnprote 0t n ndota HopLoUxou vaTpiou MAPEUELVE QVEMNPEQDTN and TNV uaAoiovoue-
P1} Kovia rmpooTatevovTag e ToV TPOMO QUTO TIG HAONTIKEG QUARKES TwV MPWTWV Youpiwy and tepndovioud. ZT, H ualoiovouepng kovia aro-
Hakpuvetal eukoAa pe tn xpnon opBodovtikrig mévoas apaipeons aykuliwv e&attiag Tou oTpwuarog e ndotag tou ploptoUxou vatplou.

Axivnra emineda d1&ng amd uakoiovopuepn Kovia

ApoU o umepwla €YKAEloTOg KuvédovTag elxe TUNUATIKA
avarel\el JETA TNV QVOLKTY TEXVIK anokAAuynig Tou, éva
ayKUALO ouykoA\oUvTav 0TI JUAN TOU KAl TO JOVTL HETAKL-
vouvtav XeKA HEow 0pBodOVTIKAG ENENG. & MEPIMTWOELG
unepoUYKAELONG, N XEWNK JETaK{von Tou KuvddovTa na-
peurnodilétav coBapd amnd tn oUykAelon. MNa to dvoryua
™mg dENG xpPnoldoromenkav o autég TIG TIEPIMTWOELS
akivnta emnineda dMEng and ualoiovouepr) Kovia Tomobe-
TNHEVA OTIG HAONTIKEG ETIPAVELES TWV VEOYIAWV YOUPIwV 1
TWV MPWTWV UOVILWY YOUP{wv oTnv dvw 1§ TNV KaTw yvado
(E. 7).

ATKYAQZH

‘Evteka kuvodovteg amd toug 130 mou umoBABnkav oe
XELPOUPYIKA anokdAuyn mapouciaocav CUPMTWHATA aykU-
Awong and v apxn ™mg Bepaneiag i katd ™ Sidpkela
™G opBodovTIKAG EAENG. Ta MogooTd Tng aykUAwong ATav
3% (2 amnd 66 MEPUTTWOELG) OTNV AVOLIKTH TEXVIKN Kal 14%
(9 and 64 neputtwoelg) otnv kAewotr. To B€ua g ayku-
AWwONG OXETIKA pe TV EYKAelOn Tou Kuvodovta €Xel 110N
oulntnoei.®

AMOTEAEZMATA

Zapdvta évag KuvodovTeg aveéTellav autouata PETA T
dnuoupyia ikavou xwpou Kat ot urtdlotrtot 130 arnokaAu-
PTNKAv e AVOIKTY (66 MepUTTWOoEL]) 1} KAeloT (64 mepl-

mTwoelg) TexVikh. Tehikd, 167 and Toug 171 €ykAeloTouq
KUVOBOVTEG HETAKIVBNKAY 0TNV KATAAANAN B€on Toug oTo
odovTiké TOED. Téooepelg ayKuAwpévol Kuvodovteg Kat
3 poviuol TAdylol Topelg, eyyUug EYKAEIOTWY KUVOJOVTOV,
e&nxbnoav. Autéqg oL averubuunTeg evépyeleg OxeTioTnKav
Kuplwg pe TNV mapadoolakr] KAELOTH TEXVIKY anokAAuyng
TIOU XPNaoluomoL|enke.?

2YZHTHZH
YAIkO

To péyebog Tou delypatoq Bewpeital apKETA IKAVOTIOMNTIKO
yla v andktmon cagoug ewdvag oxeTikd pe tn Bepaneia
TOU €YKAELOTOU KUVOdoVTQ, 0 OUYKPLON HE AANES KAVIKEG
MENETEG, OTIq omoieg mapdpola Béuata eEetdlovtal.®* Emi-
A€oV, To UVOAO TOU UAIKOU Yia QuTHV TNV KAWIKA HEAETN
nponABe and To WOIWTIKG LATPEO TOU TIPWTOU CUYYPAPEQ
Kat OAeq OL TIEPUMTTWOELG TWV EYKAELOTWV KUVOJOVTWY Bepa-
neUTnkav opBodovTIKA Kkal Xelpoupylkd and tov idlo. Me
autdv Tov TPOmo, kABe aobevig eEetdotnke amd Tov dlo
KAWIKG O omolodnmnote oTddlo NG 0pBOJOVTIKNG 1] TNG
XELPOUPYIKAG Tou Beparneiag. Qg ek TOUTOU, 0 KAWVIKOG Eixe
dueoa t6o0 Tov MANPN €Aeyxo 600 Kat OAeQ TIG TANPOPOpPL-
€G OXETIKA pe TNV €kBaon Tng kdbe poperq Bepanelag.

Aidyvwon

‘Otav ol mAnpogopieg, ol onoleg umopouv va amnoktneolv
and TN HEAETN TNG MAVOPAUIKAG Kal TG MAdylag kega-



Ew. 8. A lNavopaputkry aktvoypapia evog 16xX00vou KOPLTOLoU UE UMEPWIA EYKAELOTOUG UOviuoug Kuvodovteg. B, Maontkri droyn g dvw
yvdBou katd v évapén g Bepaneiag. I, AvoiKti Xelpoupyikr armokdAuyn kat Xpron KABetwv papwv epaniwuatorolwy. A, Tornobetnuévn
Xelpoupytkn kovia. E, Aéka urvesg LeTa v arokdAuyn, ot EyKAELOTOL KUVOSOVTEG Exouv KataAdBet uta oxetikd kaAn Béon ato 0dovtikd Té&o.

AOLETPLKNG aKTIVOYPa®iag, yia TIG omoleq mapamnéuneTat
ouvrBwg KdBe acBevrig mplv and v avéAnyn g opbo-
JoVvTIKYG Tou Beparneiag, Exouv MAPwG CUNEXBE! Kal €xel
dlevepynBel n KAk eE€taon, n omoia mephappdvel Ty
€vOOOTONATIKY) YNAAPNON Kal TN OXOAAOTIKY) MapaTripnon
TV XAPAKTNELOTIKWV TWV AVATOMKOV JOMWV (MUANG Kal
pifag) Twv mapakeipevwv SovTiwv (MPOYOUPiwy, VEOYINWY
KUVOJOVTWY, MOVILWV TOREWY), Kal Wdlaitepa Twv MAGYLwY
ToUEWY, TOTE, 1 EKTINON TNG AVATOWIKNG B€0NG TOU EYKAEL-
oTou Kuvédovta Ba prnopolace va mpoadloploTel Ye akpi-
Bela otnv mMAeloynpia Twv nepmtwoewv. Opoing, ot Gavel
kat Dermaut,5% a&loAoywvtag, av oL TIAvopPapkEG Kat ot
KEPANOLETPIKEG OKTIVOYPAP(EG, OL OTo{eq XPNOLLOTOLOU-
vTal ouvriewg oTtnv opBodovTiky TPdEn, Ba unopouoav va
TIAPEXOUV EMAPKEIG TANPOPOPIEG YId TOV EVTOTILOMS TNG
B€ong Tou €yKAeloTou Kuvodovta, KatéAngav: «Me Tnv ava-
Auon kat v a&loAdynon Twv dU0 aKTIVOYPAPLWV, TIAVO-
PAMKNAG KAl KEQANOKETPLKNG, 1 EKT(UNOM TNG TIPAYMATIKAG
Béong Tou €ykAeloTtou kKuvédovta Ba unopoulaoe va kabopl-
otel pe akpiBelas.

O opBodovtikég Ba urnopoloe emiong va KAvel XPriomn Tou
«Kavéva tou Mapelakou Avtikelpévous (Buccal Object Rule,
BOR).5%¢

Ma mv a&lohdynon g €ykAelong Tou kKuvodovta Bewpou-
VTAL Ol AMEIKOVIOELG TNG UTTOAOYLOTIKAG TOHOYPAP{ag Kwvi-
krig déoung (Cone Beam Computed Tomography, CBCT)
TTLO XPNOLES GUYKPLTIKA e TIG apadoOLaKESG AKTIVOYPAp(-
€q,% €roL ou e T BonBela Toug Ba pnopoloe va aAAGEEL
TO OUVIOTWEVO OXEDI0 Bepaneiag oe mepimou 25% autwv
TV TEPUTTWOoEWV.%® «H augnuévn akpiBela otov evromousd
TV EYKAELOTWV KUVODOVTWY KAl O BEATIWMEVOG UTIOAOYL-
Ou6G TOU XWPOU aTo 0d0VTIKS TOEO TTou Aappdvovtal Héow

TNG UMOAOYLOTIKAG TOMOYPAP{ag KWVIKAG SEoUNG EXEL WG
anotéAeoua T dlagopd otn dLayvwon Kat To oxedlaoud
™g Bepareiag mpog pa katelduvon meploodTePo KAVIKA
TPOCAVATOALOUEVN».?® «QOTd00, Ki eMeldr dev €xouv dle-
EaxBel LENETEG OXETIKEG e TNV AMOTEAEOUATIKOTNTA OTNV
€kBaon g Bepaneiag Tou acBevr), ouoTrveTal n xPrion
TNG UTIOAOYLOTIKNG TOMOYPa®{ag KWVIKAG d€oUNG VO OTIq
TIEPUTTWOELG EKE(VEG, OTIG OToleq oL avaykaieg MAnpopopi-
€q dev Urmopouv va AneBoulv enapkwg and xapnAdtepng
d60ong ouppaTikr (Mapadoaolakr)) aKTivoypapiax».5os!
AMNEQ akTIvoypapieq 1] G eploodTePO eneppaTikd dla-
YVWOTIKA péaa, dnwg 1 a&ovikn Topoypapia (CT) i n uto-
AOYLOTIKY Topoypapia kwvikrg déoung (CBCT), nmpénel va
xpnotuorolouvtal pévo oe oUVBETEG MEPITTWOELG, OTIWG:
VEOTIANAOMATIKA 1} KUOTIKA popewuata, xeleoyvaboure-
PWLOOXLOT{EG, KPAVIOTIPOOWITKEG AVWMAAEG, TIOMAMAEG
eYKAE(OELq e epPavig aoapn eupruata and Ty navopa-
MIKT) QKTIVOYPA®Ia KAl 08 OPLOUEVEG TIEPLTTWOELG EEQIPETI-
KA €KTOTWV KUVOJOVTWY, OTIG omoleq N akptprig B€on Toug
Kal 1 ox€on Toug oG AAEG avaTOMIKEG DOMES, OTwG TA
lypopela kat ot pifeg mapakelyevwv oddévtwy, eival ava-
YKaieg yla Tn XeLpoupyIkr) amokdAuyr Toug Kal To oxédlo
Bepaneiag Toug.®2

Ot antelkovioelg TNG UOAOYLOTIKNAG Topoypapiag (CT)3e:53:6%
% Y] TNG UMOAOYIOTIKAG TOMOYPA®IAg KWVIKAG JEoung
(CBCT)se826868 apéxouv akplBr otolxela, onwg n €ktaon
Kat To Babog g anoppdenong Twv pLiwy, Ta oroia Ba
uropouoav va xabouv av xpnaotpornolouvtav pévo mapa-
dootakd akTvoypa@ikd péoa. Qotéoo, MPEMEL va OnpeL-
wbel, 6t and dnoyn aktvorpootaciag, ol CUUBATIKEG
arelkovioelg eEakoAouBolv va mapéxouv oToug aobeveiq
TIG XapunAdtepeg ddoelg aktivoBoAlag.% Otav duwg otnv



0pBodovTikY) MPAEN, TplodldoTateg anelkovioelg kpivovral
avaykaleg, 1 UTOAOYLOTIKY) TOpoyPaAP{a KwVIKAG dEaung
(CBCT, YTKA) 6a €mnpere va MPOTIUATAL EVAVTL TWV ATELKO-
vioewv Qg unoAoyLoTIKAG Topoypapiag (CT, YT).6269
OewpoUpe GTL e Ta TPAYMATIKAG dedouéva Kat dlayvwoTIKA
uéoa, Ta omola eival orjuepa dlabgoiua, o€ anAég MEPUTTW-
0€elG, OMWG AUTEG TWV EYKAELOTWY KUVOJOVTWY, TIPEMEL va
éxoupe katd vou 6t n YT 1§ n YTKA ekBétouv Tov agbevn
o€ oAU peyalUtepa nmood pdobeTng akTivoBoAiag, aukd-
VOUuV To k80T0q NG Bepareiag kat BAArTOUV TO EPIBANOV
yevikétepa, Ta ormoia dev propel va dikatohoynboulv amd
TIG emunAgéov dlayVWOTIKEG TIANPOPOPIEQ TTIOU TTAPEXOUV.
Mo emepPatikég Aotmdv dlayVWOTIKEG TEXVIKES, Orwg N YT
A N YTKA, 6a énpemne pdévo va xpnoyuorolouvtal yia Tnv
akpLpry didyvwon Twv TOAUTIAOKWY EKEVWY TIEPUTTWOEWV,
OTMWG QUTEQ TTOU aAVWTEPW avapepBnKav.

TIOAU POoOeKTIKA, AapuBdvovtag undyn tn duvatdtnTa ure-
pWLag avatoAr|g Tou kKuvddovta.® Exel capwg katadelxoel
OTL ol eEaYWYEQ TWV AVw VEOYIAWV KUVOJOVTWY TIApOoUst-
Aalouv euvoikn emidpaon otnv MAEOVOTNTA TWV UMEPWLA
avateAOVTWV Hovipwy Kuvoddéviwy, dTav autég dlevepyn-
Bouv éykaipa. H €ktorn B€on Kal n mopela avatoAr|g Tou
Avw poévipou kuvddovta Ba énpere va mpoodlopilovrat
nplv and v nAkia Twv évteka eTwv.®

Je YEVIKEQ YPAUMES, ML TTIAVOPAMIKA akTvoypapia ouvi-
otdral yia kabe nawdi ou Bpioketal oto oTddL0 ToU UIKToU
0d0ovTikoU Gpayuou.” Mo CUYKEKPLUEVA, TA XAPAKTNPLOTL-
KA TV QVATOUIKWY SOV (MUANG Kat pifag) Twv TopEwy,
Kat 1dlaitepa autd Twv MAdylwv HeTd and oXOoAATTIKY| TTapa-
PENON Kat evdooTouatiky YnAdenon, n uikpodovTia ri/kal
n ouyyevng EANAEWYN auTtwv Twv dovTiwv Ba uropouoav va
elval évag onuavtikdg Adyoq yla va napaneppbel o acbe-

Ewk. 9. A, lMavopautkn aktivoypapia evog kopttatou 117 eTwv e XK €ykAeton Tou dvw aplotepou udviuou Kuvddovta, atny onoia aret-
KoviCetat n aroppopnan Tou akpoppt{ikou Tpitou TG pilag Tou dvw aptotepou udviuou nAdytou Touéa and o 0dovioBUAdKLo Tou rapa-
keluevou kuvédovta. B, KAetotn xeipoupyikri artokdAuyn. T, O €ykAelotog dvw aptotepdsg HOVIUOG KUvOdovTag UETAKIVIIONKE 0pBOSOVTIKG UE
0 xprion okeAetikng otipEng. A kat E, OroBopatviakég aktivoypapieg katd t didpketa g evepyou pdaong e opbodoviikig Bepanelag
TTOU PAVEPWVOUV TN LELWUEVN OOTIKI) OTHPLEN TOU Avw aplotepou uoviuou nAayiou touéa. T, H apxikry ooBapn arnoppdpnon e picag tou
nAdytou topéa dev erdevwbnke e v opBodovtikn Bepareia kat 0 TouEag UNOPEOE va napauelvel 0To oTéua AETOUPYWVTAG LKAVONOTIKA
KQt apgXovrag v rio uUotkn atodntikn eupdvion twv npdéobiwv dovtiwv Tou aoBevous. Z, aUykAeion 1% xpdvo uetd tnv arornepdtwon e

evepyou pdong g opBodovikng Beparneiag.

H éykaipn Bepaneia

H éykaipn Bepanela Twv €ktoma avateAAOVTWV Avw povi-
MWV KuvodévTwv KaAeltal AOyw NG MPoodeuTIkhG amnop-
POENONG TWV PLIWOV TWV TIAPAKEUEVOV AUTWOV AVK) LOVILWY
TAQYLOV TOREWV.553837074 «Aroppdenon Twv PIwv TwV
yertviaZéviwv Topéwv propel va oupBel oe oxeddv 50%
TV TIEPUTTWOEWY, Kal ota dU0 TPITa auTwv GTAvel HEXPL
ToV TOAQG».5%% Qg ek ToUTou, ouviotdral Otl kdBe vEoq
aoBevig, nAikiag ard 9 €wg 10 eTwv, pénel va eEeTdleTal

VNG YL TTAVOPAIKA aKTIVOYPa®ia, akdun KL av dev UTIAPXEL
ANAN popavig €vOelEn 1 oUMTwUa yia avanygn g op-
BodovTikiAg Bepareiag. Av TeNKd, N uttepwla EKTorm BEon
Tou Kuvédovta dlayvwotel, ouotrvetal n eEaywyn Twv Avw
VEOYIAWV KUVODSVTWV. H ENAeldn xwpou eEakplBwbnke wg
0 KUpLog atTlohoylkdg Ttapdyovtag yia Tn XeWKN €yKAeLon
Twv dvw KUvodévTwy, ™' evw OTIG TIEPIMTWOELS TNG UTEPW-
1ag €ykAelong, N Hikpodovtia Twv MAGYLWY TopéwyS 111314



dlakplveral va elvat n mo ouxvry artia kat Oxt n N\ewn
XWPOU, eMedr| TNV TIAELOVOTNTA TWV TIEPIMTWOEWY AUTWV
undpxel apketdq xwpog dlabéaoipog. H ouyyevrg ENeYn
Twv TAAYlwv Topéwv OXeTiCeTal emniong pe TNV umepwla
€ykAelomn Tou Kuvédovta.'>'” Z1n pehétn pag, and toug 37
KuvodovTeg Tou BpEBnkav oe XeWNKN EYKAELON OTNV AVw
yvdbo, ot 27 avétel\av autéuata PeTd ) dnuoupyia ka-
voU Xwpou, n orola emrelxdnke p€ow pnxavnudtwv TAY
i/Kat opBOBOVTIKA PETAKIVNON TWV TIAPAKE(UEVWY SOVTIWV.
Xwplg kapla xelpoupylkn eméuBaon, povo 11 umepwia
€ykAelotol Kuvédovteg and €va ouvoho 124 pndpeoav va
avateilouv autdpata, Yetd tnv opBodovTikY BehTioTormol-
non Tou XWPOoU Tou KataAauBAavel o KuvodovTag oto Avw
000vTIkO TOE0. O1 Stellzig et al,® Al - Nimri'! kat Jacoby™ re-
pLypdgouv mapduola eUpripaTa OXETIKA e TNV atTlohoyia
KAl TA XAPAKTNPLOTIKA TNG €YKAELONG TOU KUVAdoVTA.

‘Eva dA\o onpelo ou mpérel va TovioTel eival To augnuévo
T0000TO TWV UNepwla EYKAELOTWY 0e OUYKPLON HE EKEVO
TV XEKE €YKAELOTWV KUVODOVTWY 600 N nAkia Twv acBe-
vwv au&dvel. EEattiag Toutou, Ba unopouoe va eEaxdel To
oupnépaocpa OTL évag enapkng aptdudg dvw kuvodovtwy,
mou oe veapn nAkia eival oe xel\kn €ykAelon, dev Ba ma-
papeivouv og evdoaoTikN 1] urtopAevvoydvia B€on, ald Ba
avareilouv péoa OTn OTOUATIKY] KOIAGTNTA OTO MENNOV.
Auté oupBaivel Aoyw g eyyevoulg ikavétntag rmou dlabé-
TeL TO KABe JOVTL yla avaToAr 0T OTOUATIKY] KoWdTnTa. Ot
umepwla EyKAELOTOL Kuvodovteg dev €xouv Tnv dla Tuxn.
MpwTtov, N HUAN QUTWV TwV KUVOJOVTWY elval MoAU cuxvd
ouprieopévn avdueoa otig pifeg Twv Avw Topéwy, Kat deu-
TEPOV, AV 1| MUAN evdg and autolq Toug Kuvodovteg BpeL
pia 3iE€0do yia va avateilel oTo oTdua, MPEMeL va dlatpu-
ToeL Tov avOekTIKO BAevvoydvo NG Utepwag.

H eyyUg-unepwia evOOOTIKY| HETAKIVNON TOU Avw TIPWTOU 1
deutepou mpoyoppiou and pévn g 1y eEartiag Tng kabu-
OTEPNUEVNG ATOTTTWONG TWV AVTIOTOLXWV VEOYIAWDV YOI
wvV (3 TePIMTWOELG 0TN HEAETN ag) dev €xel avapepOel otn
BiBMoypagia wg arttohoyikdg mapdyovTag yla Tnv unepwia
€ykAelon Tou Avw pdvipou kuvodovta. H andkAion Twv pt-
{wv Tou TIPWTOU TIpoyoppiou avapeépetal and tov Chate'™®
(dUo mepuTTIOEL]) WG TIBAVOG ATIOAOYIKOG TtapdyovTag
TPOKANONG UTepwWLag EYKAELONG TOU Avw Kuvédovta. ZTnv
TPWTN TepimTwon TNg avagopdg autg, n onola nmapouactd-
Zetal PEow evog 0pBOMIAVTOUOYPAPILATOG KAl HLAG AKTIVO-
ypaopiag dn&ewg TG aplotepniq MAeUpdg, N eyyug-urepwia
evdO0OTIKN MeTAKVNO™N Tou Avw deUTEPOU TIPOYOU®Iou, TToU
ava@gpeTal otn YeAETN Hag avwtépw, Bewpoupe OTL elval
n mbavn artia NG unepwiag €ykAelong Tou dvw aplote-
pou kuvodovta Katl Oxt n Mria andkAon g pifag Tou dvw
aplotepoU PWTOU TiPoyoupiou, 1 omoia kat TeptypdpeTal
wg N rbavy artia and Tov ouyypageéa autol Tou Apbpou.
E€attiaq autwv Twv atrttohoyikv mapaydvtov emBAreTal
0 KAWVIKOG 0pB0doVTIKGG va divel Tnv mpénouca mpoaoxr
oe OAa Ta veoyl\d ddvTia Kal va TIapanéurel Tov aodevn,
OxtL HOVOo yla TNV eEaywyn TWV VEOYINWV KUVOJOVTWY WG
TPOANTTIKG, MG Kal BepamneuTikd PETO, EBIKA Yla TIG TTE-
PUTTWOELG TWV UMEPWLA AVATEAOVTWY KUVOJOVTWY, aA\d
oe eIdIKEG TIEPUTTWOELG KAl Yla TNV e§AYWYT| TWV VEOYIAWY

Youpinv, Onwg autd €xel dn Tieplypagel.

H euvoikn enidpaon tng eEaywyng Twv veoylwv Kuvodo-
VIwV Tdvw OTOoug umepwia avatéAhovteg povigoug dia-
ddxoug toug,”*" 1Blaltepa dtav To MPOANTTIKG, aANd Kat
Bepameutiké autd pétpo Adupave xwpa ykalpa, €xel dla-
riotwOel kal and eudg oe enapkn apBud acbevwv, ot otoi-
ol Opwg eEalpgébnkav amd tn PEAETN pag. ZTo onueio autd
elval onuavtiké va TovioTel, 4Tl TO MPWTO TAKTIKO pavteRou
He Tov 0pBoJOVTIKG, akdUN KL av dev UTIAPXEL KATIOLO EUPA-
VEQ TIPOBANUa, Ba €mpere va mpayuatornoletal oty nAkia
Twv 7 €éwg 8 eTWV Kal To orolo embupeital va ouvodeleTal
Kal [e TNV TavOoPapIKn aKTvoypapia Tou acbevouq.’ 2
OUVEXELD, O aoBevr|q Ba EMPETe va EMOKENTETAL TOV OpP-
BodovTtiké yla eEétaon etiola. O opBodovtikdg mpénel va
€xel Katd vou Tnv meplmTwon g urlepwlag EyKAELONG Tou
KUVOSdOoVTa Kal Ta TPOANTTIKA péoa, Ta orola €xouv 1idn
TEPLypaQel.

Alapwvoupe eriong e T ouotaon tou Williams™ (rpotei-
Vel TNV eEaywyn Twv VEOYINWV KUVodOvVTwY Tng dvw yvd-
Bou otV nAkkia Twv 8 1} 9 eTWV TIoTEUOVTAG OTL AUTEG Ba
Bonerjoouv evepyd TN GUCLOAOYIKH AVATOA TwV XEWKA A
TWV EUPLOKOUEVWY OTO PECO TNG QATVIAKAG aKpohogpiag
EYKAELOTWV KUVOBOVTWY), yiati onwg avwtépw avapgpon-
Ke, 0 KUPLOG AUTIOAOYIKOG MapdyovTag TwV XENKA €ykAeL-
OTWwV KuvodovTwy eival n éAkewPn xwpou. Katd m yvwun
pag, n ykatpn eEaywyr] Twv Avw VEOYINWV KUvodOvTIwY Ba
odnynoel o€ akOun peyalltepn ENNEWN XWPEOU, TIOU E TN
oelpd TG Ba emdelvwoel AKOUN TEPLOCATEPO TN XEINKA
EYKAELOT TWV AV KUVOJOVTWVY.

Mepmtdoelg anoppdPnong Pwv Twv Avw TIPOYOUPIwY
AOYW EKTOTNG aVATOAN|G MOVIMWwV KuvoddvTwy €XouvV eri-
ong avagpepBel.””

Xelpoupyikég TEXVIKEG amokdAuyng - anwAela mAayiou
Topéa

Ané Tig HeNETeg TIou avapépbnkay, Eexwpilouv exeiveg Twv
ITAAKWY opddwv epyactag,?*8 mou XenoyomoloUV [ia KAEL-
OTY] XELPOUPYIKK TEXVIKY (ENEN HEOW TOUVEN) e EEQUPETIKA
aroteAéopara.®® Ol TOPEG TWV KPNUVWV TOUG ekTehouvTal
pe peYAho oeBaopd Twv eheuBépwv oUAWV TOU TEPLOSO-
vtiou Kat Tou 0oToU. ZUNQWVA e TNV TEXVIKA Toug, ETd
TNV avanéraon evog «VoIKOKUPEUEVOU» KPNUvoU apaipolv
Ml Jkpn) ToodTNTa 00ToU, 1) omoia KAAUTTTEL TN WUAN Tou
€yKAeloTOU KuvédovTa oe TETola Povo €KTaoT, Wwote amid
va apkel yla T ouykOAAnom Tou Bonbntikou eEAPTAATOG,
TO orolo ouvdéetal kal pe [ METAANIKY aluoida. Ztnv
TPAYMATIKOTNTA dev amoKAAUTITOUV T UUAN Tou &YKAEL-
oTou Kuvédovta ot HeYaAUTEPN MEPIPEPELA TNG, AANA OF
éva Hovo kPG pEPOG TNG. H texviki autr amokdAuyng
elval n o QINIKA Pog Toug aTouatikoug Lotoug, av eEal-
péoel OUWC KAVE(Q TN Xprion Tou opBoPwaPopIKoU 0EE0G.
A Tnv G\ mMAeUpd, TO KPLTHPLO ETIIANOYTG TOU delyuaTog
oV MPWTN HEAETN® BAOI{OEVO OTNV TTAVOPAIKY] OKTIVO-
ypaogia (andéotaomn Kopuerig eUUATOG EYKAELOTOU SovTioU
and To paonTiké eninedo MeploodTepo Twv 17 XIN) 1 N
Xprion Tng a-ywviag otn deltepn,*® dev ouvioTouv agldho-
ya kpiripta. H AavBaopévn TomobEmaon g kepahrig Tou



aoBevouq Katd tn AqYn g Mavopauiknig, Wdiwg oto puéoo-
oBeMaio eninedo, urnopel va ennpedoel TI§ Ywvieg, KabBwWg
eniong kat Tig anootdoelg?®® ge TéTolo Babud, WoTe va Ka-
Blotd Tétoleq PETPiOEI ava&ldmIoTEG yla TNV KATNYyopPLo-
rtofnon tou €ykAelotou Kuvédovta. H pébodog mou avarrtu-
Eaue?® umopel va xpnotuornoindel kat otnv dvw, al\d kat
oV KATW YvAaBou, Kal TO TIo ONUAVTIKO TAEOVEKTNHA TNG
elvat éTL elvat ouolaoTikd avernpéaotn and T Aavoaouévn
TOTOBETNON NG KEPAANG ToU acBevolq otov KEPANooTd-
™ Katd ™ Ay tng aktivoypapiag, didtt autr 1 uéBodog
otnpideral pévo oe AvaTtopikd XapakTnELOTIKA.

>e éva eEapetikd dpbpo Twv Becker et alf' o pdAog Tng
€NENG Tou éykAeloTou Kuvédovta oe dUo EexwploTd otddia
kat o dUo Kateubuvoelg yivetal moAU oagng.

‘Eva d\\o eEalpeTikd dpbpo eival autd Tou Kokich.*® O ouy-
YPaQEQQ TIEPLYPAPEL e WPLLO KAl OPYAVWHEVO TPOTIO Ta
KPITAPLA Yla TN OWOTH XELPOUPYLKY] TEXVIKY] amokAAuYng
TOU KuvOdovTa ToU 0 KAWVIKOG TIPETEL va ETUAEEEL O€ XEIAL-
KM}, 0T0 H€ooV TNG akpolopiag i oe uttepwia €ykAelon. Al-
VEL UEYAAN TIPOCOoXT| 0Tn oX€on TNG MUANG Tou €YKAELOTOU
KuvédovTa pe Toug MeEPLOSOVTIKOUG LoTOUG Kal TNV akpLpn
TIPOEYXELPNTIKY) EVTOMLOY| TNG. Ma TNV untepwLa €YKAELON OU-
otrvetal 1BLaitepa pia avoLKTr TEXVIKY] anokAAuwng®34 kat
n orola eivat oxeddv ravopoldturnn pe ekeivnv Tou Dewel.®
Z0upwva e autrv, KOBeTaL Kal anouakpUveTal éva TUAUa
and Tov oAlKoU Téxoug Kpnuvo, Tou eTtxelpelTal katd myv
arnokAAuyn Tou KuvédovTa, Kal TIou auTd ekTeivetal uéxpl
TN Qatviakr akpohoia. Katd tn yvwun Jag, Ta HELOVEKTHA-
pata autng g TeXVIKNG elval agpevdg pev n tahamwpia
Tou aoBevoUq KL APETEPOU N eVOEXOEVN TIAPEVEPYELA TNG

METEYXEPNTIKAG alpoppayiag (Ewk. 6), n omnoia wotdoo &i-
val ondvia.

Juykpivovtag TIg TEXVIKEG AMOKANUWNG, TNV QVOLKTY| Kal
TNV KAELOTH, OXETIKA pe Tnv avdykn delTtepng enéupaong
arnokdAuyng, ot Pearson et al®? daniotwoav 6Tt To €l TOLG
€katd MoooaTd TWV VEWV anokaAlyewv Atav dIMAdaolo yia
NV KAELoTH TEXVIKY (30,7% évavtt 15,3%) Katd Tn dldpkela
g Beparneiag 104 acBevwv pe umepwla €YKAELOTOUG KU-
vodovteg. H avolkt Texviki amokdAugng evdg umepwla
€YKAELOTOU KUVOdovVTa MaPOoUCLddel Ta TIAEOVEKTHATA TWV
Aydtepwv VEwV amokaAUPewv,®® 1o UKPOTEPO XPOVO
Bepaneiag,®*° kal v eukoAdtepn TAPNON TWV KAvOVwv
OTOMATIKAG UYLEWVNG.*® Ol ouvéneleg oTa Mapakeipeva do-
vTla Kal Wlaitepa otoug TAGyloug Touelg, gaivovtal oxe-
Jdv (Bleg Kal oTIg dUO TEXVIKEG, TUUPWVA HE HEAETN TWV
Schmidt kat Kokich.*

TIG XELPOUPYIKEG HAG TEXVIKEG TIG apXloape enMmpeacuévol
and TNV TEXVIKY| TToU elorjyaye o kabnyntq Trankmann, 848
MapdAa autd, n ontdvia, al\d Tibavr] mapevePYeLa TNG He-
TEYXELPNTIKNG alpoppayiag ftav o Adyog mou EekvAoape
ME TNV KAELOTH| TEXVIKY] amokAAUYNgG, Onweg autr| avwTépw
neptypdeetat. Ot guxvég ouvedpieq véag amokAaluyng, N
aveEéleyktn kartelbuvon tng opbBodovtikig duvaung, ot
TIapevePYELEG TNG anwAeLag 3 MAGYLWV TOUEWY, OL TIEPUTTW-
0€lg ayKUAwong, ot 4 pe emtuyia Bepaneupévol Kuvédo-
VTEQ (META amd QVOIKTH TEXVIKY vEAQ amokAAUWNG Toug)?®
Kal 1 «€MOeTIKATNTA» TOU 0pBOPWOPOPIKOU 0EEOG OTOUG
euaiodnroug kat anokaAuppévoug LoToug iTav oL Mo onua-
vTIKo{ Adyol Ttou pag odrjynoav TeMKA OTnV avoLKTH TEXVIKN
arnokdAuyng.?®

Ew. 10. A, Mavopauikn aktivoypapia evég ayoptou 117 eTwv ue urepwia EykAelatoug kuvodovtes. B kat I, Anutoupyia xwpou uéow TAY. A,
Evowudtwon twv dvw nmAdytwv touéwv otnv akivntn opBodovVTiKr) UTKEUN Katd TN dNULoupyia XwWPou oTo mpoodLlonioblo eninedo. ZnUeLwoTe
T ooBapn aroppdopnon g pifag Tou dvw aptatepou udviuou nAayiou touéa. O un ouvepydoiuog aobevig eixe arouatdoet and Tig enavete-
Tdoelg Tou 010 Latpelo yia ndvw and &va Xpdvo UETA TNV EVOWUATWON Tou dvw aplotepou MAdytou Touéa atnv akivntn opBodovVTIKr) oUTKeUN.
E, O nAdytog Tougag ue aroppopnuévn pila petda v eEaywyn tou.




H pagr| Tou éxouue Xpnotuormoloel Ta Teheutaia xpdvia
yla TV akwnrormnoinon Twv Kenuvwy oAlkou mdxoug HeTd
and avolkTr] TEXVIKY armokdAuyng, dev elval mAgov n amnin
pan ou tapouaidletal otig Eikdveg 5 kat 6, aAAd n kdbe-
™ pa®n Twv epaniwparornoldv (EK. 8). To onuavtikétepo
TAEOVEKTNA AUTAG TNG papnig elval n aPoyn akpoppLlikn
KaBiAwon Tou kpnuvou, Wlaitepa OTIG TIEPUTTWOELG UTE-
pwla EykAeloTwY KUuvoddvtwy, n omola divel oTov amoka-
Auppévo kuvddovta tn duvatdtnta va avateilel Taxutepa
Aoyw ™G eEdAewyng Tou epmodiou Tou BAevvoydvou NG
UMEpWag Kal TNV TPoomddela Tou Kpnuvou va «EedmAw-
Bel» emoTpépovtag oTnV apxIKr Tou B€on kal ouunapa-
oUpovtag pall To €ykAewoto ddvil. To pNKog Tng MUANG
TOU QMOKOAUMMEVOU KUvODOVTA OTn OTOUATIKA KOWdTNTa
Kupaivetat and 3 €ug 5 XA, 8 €wg 20 efdouddeg peTd TNV
arnokdaAuyr| Tou kat To omnolo eEaptdral kupiwg and to Bab-
H6 TG €ykAelong,? v nAkia Tou aoBevoug kat To Babud
A0KNONG OTOMATIKAG UYLEWNAG, 1BlaiTEPA OTO AMOKAAUUE-
vo dévtl. Metd and autd, éva Bonbntikd eEdptnua uropel
va OUYKOMNBe( otn HUAN Tou, aveunddlota Kal e aopd-
Aela, Kat To dOVTL va peTakivnBel otnv KatdAAnAn 6€omn tou
010 0J0VTIKO TOEO e TN BEATLOTN KATeUBUVOT). Aev TIEPLUE-
VOULE TNV TIAN)PN avatoAr| ToU amokaAupuévou dovtiou yia
va Eekwvrjoel | opBodovTik €NEN Tou, dnwg KAvouv AAAoL
€PEUVNTEG,® TTOU XPNOLUOTIOOUV EMIONG LA AVOLKTH TEXVL-
K1} armokdAuyng.

O1 Becker kat Chaushu®” onuetwvouv 0Tl «uttepwla €YKAEL-
oToL KUVOdoVTeG Tou eival goBapd PETATOMIOMEVOL OTO Ka-
TakOpUPo eminedo otnv dvw yvddo, mdvw and Ta akpop-
plQla Twv Topéwy, dev propolv va QVTIUETWTIOTOUV [e
TNV QVOIKTA TEXVIKY amoKAAUYNG». ZUUPWVA UE TNV KALWVL-
K| €peuva Kt eumnelpla pag dev dariotwoape Ot autod el
val aAnBég oe autég TIg meputtwoelg (GR VI)® unepwlag
€ykAelong.

E€aitiag Tou kivdUvou mepaltépw anoppdPnong Twv pl-
{wv Tou TAQYLOU TOMEA OTIGQ TIEPIMTWOELS eKElve] KATA TIQ
oroleg n enagr} Tou e To 0d0VTOOUAAKIO TOU EYKAELOTOU
Kuvédovta 1 To eUua autol elval atevh, eivat peyding
onuaciag va napapeivel o mAdylog Top€ag extog akivnng
o0pBodovTIKAG cuokeung. Mpdyuartt, av o mMAdylog Touéag
elval ehelBepog Ba petakivnbel oe AAAn B€on Tng patvia-
Kng akpohopiag wboupevog and Tov avatéAovTa Kuvedo-
vta (Ek. 9). O kUplog péhog Tou odovroBuhakiou eival va
ONUOUPYAOEL TO HOVOTIATL TNG AvaToArg Tou dovtiou,’s
Kataotpépovtag kdbe eunddlo mou ouvavtd oto SPJOo
Tou. Aev pémel va EgxvApe TnV eyyevr Lkavotnta Tou kabe
dovtiou va avateilel, va avadubel péoa otn OTOUATIKN KOl-
AOTNTQ, va épBel o€ enagr| We Evav avraywvioTt odovq,
va Uaorioel Kal va OAOKANPWOEL TO OKOTO yla Tov orolo
€xel dnuioupynBel. AuoTtuxwg, autd eival katt ou dev Bew-
peltal wg onuavtiké akdun kat and €unelpoug kKAVIKoUg. %
2TIQ TIEPIMTWOELG UTIEPWILAG EYKAELONG TOU Kuvodovta, dev
oupBaivel amoppdpnon g pifag Tou mapakeiuevou mAayi-
ou Topéa pévo dtav petakivnBel opBodovTikd o €yKAELOTOG
KuvodovTag oe otevr| enagn pe TN pida Tou mAaylou, ald
oupBaivel akdun kat oTo PWTo oTddlo g Beparneiag Tou

€YKAELOTOU KUvOdovTa («ETINEdWoN Kal EUBUYPAWLOT TWV
dovtiwv otnv dvw yvdébo, mou akohoubBeital amd T dnut-
oupyla Tou xwpou otn B€on Tou Kuvédovta OTo 0dOVTL-
K6 TOE0») TPV amd TN XELPOUPYIKA amokAAuWr) Tou, Omwg
autd meptypdeetal and toug Ap Becker kat Ap Chaushu
oto pwtéKoAo Bepareiag Toug.t” Katd to otddio autd,
ol piCeg Twv Topéwv Ba propoucav va petakivnBouv Blala
evAvTIa 0TO MUAIKOS TUAa Tou 0dovtoBulakiou Tou €ykAel-
otou kuvédovta, To onoio Ba Prnopoucoe MPOPAVKG va dn-
Mloupynroel ekelveg TIq TiPoUMoBETELS yla TNV MEPATEPW
arnoppdenon Twv Py Toug (E. 10).

Z0upwva pe TV KAWVIKN €peuva Kal eumelpia pag, o mAd-
YL10G 1§ aKOUN KAl 0 KEVTPLIKOG Topéag Ba €npere va evow-
patwvovTal otTig akivnteg opBodoVTIKEG OUOKEUES, UoVO,
détav éva enapkéq TUAMA TNG MUANG TOu €YKAELOTOU KUu-
vodovta €xel 1dn anokaAuTel OTn OTOMATIKY) KOWNGTNTA.
2T0UG eVANIKEG, AANA O TIOANEG IEPUTTWOELG AKOWN KAl OF
eQriBoug, N aVOIKTY] armokAAUWn Tou umlepwla €YKAELOTOU
KuvodovTa eivatl n mpwn Hag npotepaldTnTa.

21N MeNETN pag, 3 mAdylol Touelg eEfxOnoav Adyw tng ekTe-
TapEVNG anoppdenong Twv PIwv Toug. Ze pia nepimrwon,
autn pag 15xpovng acBevouq ummpxe €vag uynAdétepog
napdyovrag KwvdUvou yla Tnv anoppoenan Twv pLiov g,
AOYW TwV «oEUatxuwv»® Kal Kovtwv pLiwv Tou mapouacia-
Ce katd v évap&n g Bepaneiag. MapdAa autd, Kprtl-
KA OKETTOUEVOL, N oNUavTikATEPN altia TG anWAElag TWV
TMAdylwv Topéwv dev rjTav o pn ouvepydoluog acBevig Kat
n «o&uawxun», kovtr| pifa Tou MAdylou, aA\d n oAU mpod-
wpeN eVOWRATwon autol Tou dovIloU otnv 0pB0odOoVTIKY
ouokeun. H kAwikn eumelpia pag delxvetl 0t n aAMnlouxia
Twv otadlwv Beparneiag pag Ba €npene va eival: mpwTov,
dnuoupyia xwpou (TAY, érou autd elval avaykaio kat et-
KTO, OUOKEUEQ TUTIOU «EKKPEOUG», eEaywyn TIPOYOUPIwY,
AMN\eg evaANAKTIKEG AUOELG 1) ouvdUAOoNOg autwy), delTe-
pov, JlEVEPYELD AVOLKTYG TEXVIKNG AMOKAAUYNG TwV €YKAEL-
OTWV KUvodOvVTWY, Kal TENOG N TPOodPTNON TWV TOUEWV
otV akivntn ouokeun yla va kepdnbel To umdlolrmo Tou
avaykaiou xwpou. Otav o kuvddovtag €xel avateilel, dev
undpxel eniong kapia mepimtwaon eopalpyévng katelBuv-
ong ™G opBodovTikrg ENENG ou va odnyel Tov kuvédovta
Aueoa Katd Twv PIWY TWV TOUEWV.

H etepoTomnia peta&l Twv 0dovIIKOV avwualwy Bewpeital
n 1o dUOKOAN KAWVIKA Staxelpioun avwualia.?® XTiq nept-
TITWOELG ETEPOTOTIIAG, TTIOU €XeEL TPOYPAUaTIOTE N 0pB0d0-
VTIKA peTakivnomn tou éykAelotou Kuvodovta oTto 0dO0VTIKO
TOEO OTNV KAVOVIKY] Tou B€on, N 0pPBOSOVTIKY)/XELPOUPYIKNA
Tiapépupaan mPEMeL va TPAYUATOTOLETAL TO GUVTOUATEPO
duvatdv, dnAadn mptv o0 €KTomog Kuvédovtag avateilel otn
OTOMATIKY KOINOTNTA O€ pia etepdTonn B€on, Kabwg elvat
eEalPeTIKA dUOKOAO OTn GUVEXELD va KivnBel autd To ddvTL
0pB0dOVTIKA OTN PUOLKY) Tou BEom.

H peAétn twv D’ Amico et al*® elodyel oplopéva {ntiuara
OXETIKA pe TN pebBodoloyia NG Kal TNV mPdwpa apvnTIkY
Bewpnon g mbavrig ékBaong g Bepamneiag. Ze autv ™
MEAETN, amd €va oUvolo 83 EYKAELOTWV KUVOSOVIWV OTNnv
Avw yvddou, 8 eEfxbnoav (7 oe utepwla Kal €vag o€ Xel\L-



K1 £YKAelon) katd Tnv évap&n g Bepareiag oe nawdid, kat
oe 16 akdun nepmtwoelg, TAdyLol Topelg e&fxdnoav katd
T didpkela TG opbodovTikng Beparneiag. «Evag and toug
KUploug Adyoug yia Tnv e€aywyr Twv Kuvoddévtwv fray,
dtav UTMpPXE A OXETIKA MIKpA 1 kaBdAou armoppdpnon
Mg pifag Tou mAQylou Topéa kal gofapr| €YKAELON TOU

Yn Twv Kuvodovtwy. Katd tn yvwun pag, edv ota npwta
otddla ™G Beparneiag, Ua avolkTh TEXVIKY amoKAAUYNG
Tou éykhelotou kuvédovta eixe dlevepynBel and Toug KAL-
vikoUg, agevog pev dev Ba rjtav mbavétara avaykaia n
€K TWV TMPOTEPWV eEaywyr omoloudnmote Kuvédovta Ki
apeTEPOU Ol teplogdtepol amd Toug TAAYLOUG TOUE(G TTou

e&fxbnoav Ba propolaoav eniong va eixav dlaowbel. Zu-
Xvd, mapapévouv oto otéua SOVTLA e KOVTEQ anoppoPn-

KUVOSOoVTa».5! ZTnV (Bla PEAETN, Hia apadoolakn KAELOTH
XELPOUPYIKY| TEXVIKY] TipayaTonoribnke yla Tnv amnokdAu-

Ew. 11. A, Mavopauikn aktivoypapia evag 15X0p0vou KOPLToloU e &vav dvw aplotepd KUVAdovTa o€ Unepwia EYKAELON KAl EK TWV MPOTEQWY
(a priori) ayKUAwON. ZNUELWOTE TNV AyKUAWON TOU Avw aplotepoU veoytAoU KuvAdovTa Kal TIG EMUTTWOELS TNG OTNV MEPLOXT] TWV MAPAKEUEVWY
dovtiwyv (dvw aplotepds udviuog mAdytog Topéas kat dvw aplotepds MPwtog mpoyouptos). B, Mavopauikn aktivoypapia uag yuvaikag 42
ETWV e évav dvw aptotepd KuvAdovTa o€ Unepwia EYKAELON KAl €K TwV MPOTEPWV (a priori) aykuAwon. I, Oriobopatviakn aktivoypapia uag
yuvaikag 38% etwv pe évav avw aplotepd Kuvodovta EYKAEIOTO XEAKA Kal K TwWV MPOTEPWY QYKUAWUEVO (a priori ankylosis). Kat ot Tpelg
nponyouueveg aktvoypapieg otig Ew. 11, A, B kat C eixav AngOel npwv and v évapén e bepaneiag. Katrd  didpketa g Bepanelag twv
EYKAELOTWY KUVOSOVTWY dLarioTWONKE UIa EK TWV MPOTEPWV AYKUAWON KAl OTIG TPELG MEPITTWOELS. To dompo neplypauua optobetel g nAnyei-
06 NMePLOXES (EEwTePIKN armoppdpnon g LUANG Tou kuvodovta). H dtakortrj Tou ouaAou meplypauuatog e HUANG Tou EykAELoToU Kuvddovta
elvat eupavig. A, E kat ZT, Navopauikég aktivoypapieg uag yuvaikag 21 etwv pe dvw UOVIUOUS UNEPWIA EYKAELOTOUG KUVGOOVTES. Mpwtn
rtavopautkr rpwv v &vapén e Beparneiag. Acutepn navopautkr, dUo xpovia apydtepa, apou o dvw Se&tdg kuvddovtag eixe uetakvnbel otn
Béon Tou Kat 0 Avw aplotepdg KUVAdoVTAS elXe LUETAMETEL O ayKUAWON. Tpitn navopautkn, 172 xpovo uetd (népag opbodovtikrg Bepanelag).
H avtikaraotatikr anoppdoenon (eEwTteptkn anoppdPpnon g auxevikng pLoipag e pifag opelouévn oe tpauuatioud) eixe yivel o goBapn
kat to dovtt €&rjxOn. Ta BEAn delxvouv v Tpwbeioa nmeptoxn.




MéveQ Kal TpauuaTtiopéveg pileg petd and wa ouvnbloué-
vn opBodovTikr Bepareia, Adyw Twv TOAWY mapaydvtwv
KivdUvou,® 1| piag dlonaboulq anoppdPnong Twv priwy, 1
peTd and tnv opbodovTikr Bepaneia evdg EYKAELOTOU Ku-
vodovTa,?® i o€ MEPIMTWOELS AUTOYEVOUG HETAUOOXEUONG
JoVTIOV,® KA. AV 1 OTOUATIKYA UYLEWVY] TTOU eQApPUOTEL O
aoBevig ekteleltal dgoya, autd ta dévtia Ba napayeivouv
010 0TOHa, {owg Kat yia a oAdkAnpen Lwi. Aev elival ppo-
VIO f nBIKA owotd va mpodikdlel k&rmolog Tnv TUXN autwv
Twv dovTiwv Kat eldikd oty dvw npdobla meploxry, drou
1600 n awednTiki oo Kat n Aettoupyia naifouv mpwtelo-
via poho. Ta €& dvw mpdobila dévtia Tou aobevolq mapé-
XOUV 0€ QUTOV TNV TILO PUOILKY] ALOBNTIKY| EPNPAVION.
AykUAwon

Akdpa kat erupavelg epeuvntég®” oto Béua g Bepaneiag
TOU €YKAELOTOU KUVOSOoVTa ayvoouv Tnv Unapén Twv dlapo-
PWV HOPPWV AYKUAWONG, Ol oroieq Ba prnopouoav va mpo-
oBANoUV TN HUAN 1 TN piCa Tou €yKAeloTou SovTIoU Kal e
ToV TPOTO AuTO va 0dnyroouV Og amnoTuxia.?® H eEwTepikn
anoppoPnom TV SOVTINV Ba Urnopouce va POoRANEL TN
MUAN (eK TV MPOTEPWV ayKUAWOM — TiPokAnBeloa meavag
arnd 10 050VTOBUAGKLO TOU EYKAELOTOU KUVOSOVTA Kat AOYw
™G €ykAelong Kkal dlatipnong Tou, 1 QVIIKATAOTATIKY
anoppdPnom Katd Tn Sldpkela TNG KAELOTAG 0PBOSOVTIKIAG
ENENG - TBavwg wg amotéAeopa XNukoUu TPaUaTog Tng
adapavtivng)?® kat To auxevikd TUUa G pidag Tou €ykAel-
0TOU KuvOdovTa (TPaud Tou TPOKAAEl TNV anmoppdenaon
Tou dovTiou 1 ICR, WG [ Hop@Y) UMEPTAACTIKNG XWEOKA-
TAKTNTIKAG anoppd®nong Tou dovTioU).?2192 ANeq attieq
arotuxiag mou mapouotdfouy TAPOUOLA CUMMTWUATA e
™V aykUAwon Ttou €ykAelotou dovtioU, Ba pnopouloe va
elvat o vwdng ouvdeTikdg Lotdg (FCT),% o omoiog prnopel

va TPOTRAMEL TO GUYKOANEVO BonBnTiKG eEAPTNA Kal
TN ouvdedepévn pe autd alucida rj n 0oTeoeVoWUATWON
NG oupudTivng ahuoidag,® ta onola eival eEaptruara mou
Xpnotuorolouvtat yia Tnv opBodovTikn EAEN HEOW KAELOTNG
TEXVIKNG. ZTIG TEPUMTWOELG EEWTEPIKAG anmoppdpnong NS
plCag, eEwtepikng anoppdPnong TNG MUANG (MBavwg opel-
Aouévn oe Xnukd Tpaupatiopd g adauavtivng), vwdoug
ouvdeTIKOU LOTOU, 00TEOEVOWUATWONG TNG OCUPUATIVNG
ahuoidag kat AavBaouévng katelBuvong opBodOVTIKAG
ENENG, untdpxel kivnon tou €ykAeloTou SovTIoU PETAEU TNG
€vap&ng g €AEng kat g dldyvwong tng aykUAwong. Autd
WG dev LoYUEL OTIG TIEPUTTWOELG EKElVEG TNG EK TWV TIPO-
TépwV aykUAwaong (a priori ankylosis, Eik. 11), oTiq omnoleq
katd tn dadikaoia Tng XEPOUPYIKNAG anokdAuyng, n mpo-
oBeBANUEVN TiEPLOXN TNG MUANG TOU EYKAELOTOU KUvOdovTa
dev Bepanevetal eviehwg. Katd tn yvoun pag, 3 kUpleg
attieq Ba prnopouoav va odnyrnoouv oe TPAUUATIONS Tou
nieplppLgiou ) g ooteivng TG auxevikng poipag g picag
ToU €YKAELOTOU SoVTIOU KAl va 03NYOOUV [E TN Oelpd ToUG
0€ QVTIKATaoTatiky anoppdéenan: (1) n xelpoupyikr) ppéla
XAUNAWV oTPoPwv Katd tn didpkela Tng anokaluyng, (2)
XNUIKO Tpalua® oo meplppiflo and to 0pBoPwoPopIkd
0EU 35% Kal (3) Tpauua oTnV AUXEVIKY| Holpa Tou Teplp-
plliou opel\ouévn otnv Kateubuvaon ry/kal To péyebog TNG
0pB0odoVTIKAG dUvauNG. Ze AUTEG TIG TIEPUTTWOELG, KaTd
N JldpKela TNG VEag amokAAuyng, Ta aykuAwuéva dévtia
Kivnroromenkav pe odovtdypa Kat n opBodovTikr ENEN
dpxloe auéowg. e 2 and TIq 3 MEPITTWOELS AVTIKATAOTATL-
KNG anoppdenaong nou dlayvwoape Adyw Tpalpatog oty
QUXEVIKY] Tteploxn TG pifag tou dovtioU, mapatneEroaue
v dla apevépyela TG aykUAwoNG HEPIKES eRDOUAdES
apydtepa (Ek. 11).

ZYMMEPAZMATA

1.

Ta XapakTNELOTIKA TWV avaTOUIKWOV doPWY Twv TMAGYLwyV Topéwy (LUANG Kal pifag), n ikpodovTia rj/kal ) ouyyevnq ENAEL-
Yn autwv Twv dovTiwv Ba propoucav va elvat anuavtikol Adyol yla va napaneuOel 0 acbevrig oto otddlo ToU HIKTOU
030VTIKOU GPayHoU yla TIAvOPaLky] akTivoypa®ia, akdun KL av dev untdpxouv dAka mpogavr onueia 1 cupmrtwuata va
SikatoAoyrioouv Tnv opBodovTikn Beparneia.

MNa ™ didyvwon Tng akpiBolq B€ong Tou €ykKAeloToU KUvOdovTd, avAoaue OAeG TIG duvaTEG MANPOPOPIEG TTOU TTaPE-
xovtav and tn KeAETN TNG MAVOPAMIKAG Kat TNG TAAYLAG KEQAAOUETPLKNG aKTIvOypagiag, Kabwg emiong kat TNV mpooe-
KTIKA KAWVIKY eE€Taom, mplv and tn oUoTacn MPEdoheTwy dlayvVwaoTIKOV Léowy, Ta omola ekBETouv Tov aobevn o MepITT
aktivoBoAia kat mepAappdavouy eMMAEOV OIKOVOUIKO KOOTOG.

Mapanéurnoupe Tov acgbevi yla TNy eEaywyr] Twv VEOYIAWV KUVOSOVTWY 1| Youpiwv €ykalpa, dtav autd eival anapaitnto,
pe okomd tnv mpOANYn NG umepwlag EyKAELONG Tou Kuvodovta.

H okeAeTikr) oTipLEN MPoo®Epel pia otabepr| AUon oTo mpdRANua TG anwAelag otriplEng katd tn didpkela Tng opbodo-
VTIKAG €AENG TOU €YKAELTTOU KuvddovTa Kat amnd tnv AN mAeupd mnailel To pdAo Tou KUPLOU TIPOCdLOPLOTH TOU PpopEa
™G dUvaung Katd tnv 0pBodovTikr| EAEN.

Mpwv and v evowudTwon Twv Topéwy, Kal 1Blaitepa Twv mAayiwy, otnv akivntn opBodovTikr) CUCKEUN TTIOU XPNOLUO-
roleftal yla Tnv andktnon xwpeou, mpénel va dlac@alicoupe dTL To pUUA Tou EyKAeloTOU Kuvodovta Sev eival oe aTevr|
enaen He Ti§ pifeg Twv TOUEWV. ALAPOPETIKA, LA AVOLKTA XELPOUPYLKY] AroKAAUYN ToU EYKAELOTOU KUVODdOoVTA TIPEMEL va
dlevepyeital mpwta.

2TIG MEPUTTWOELG ETEPOTOTAG, A TOAU PN TapéuBaon eival anapaitnt, T 0 Kuvédovtag va €xel avateilel oe
etepdtomnn BEon aTo 0d0vTIKG TOEO 1 PV amnd omnoladnmoTe JUOHEVT eMidPACT TOU OXETIKY HE TNV anoppdenon Twv
PWV TWV MApakeiuevwv dovTLwv.



7. Av [ia KAELOTH 1} QVOIKTH XELPOUPYIKY TEXVIKN €XEL dlevepynBel Kal o €YKAELOTOG KUVADOVTAG MAPOUCLAZEl CUUMTWUATA
aykUAwong, TipoTteivovtal ol akdAouBeq dladikaoieq HETA and YeAETn Kal emava&loAdynon Twv SIaBECIwY aKTIVOYypapL-
WV Kal TNV avtidpaon Tou €ykAeloToU KuvOdovTa otV opBodovTIKA ENEN UEXPL eKElvN TN OTLYUN: (a) véa arnokdAuyn Tou
€YKAELTTOU Kuvddova, (B) anokOAAnom tou BondntikoU e€apTATog (OTNV KAELOTH TEXVIKY) Kal TO HAAAKS 10T YUpw
ard T MUAN Tou Kuvédovta (y) avadlapdppwaon Tou ooTikoU KONWKUATOG, 0To onoio gho&evelTal n pUAn Tou Kuvodo-
vIa (3) XELPOUPYIKY Kivntomoinon, HOvo OTIG TIEPITTWOELG TNG EEWTEPLKNG AUXEVIKAG PLJIKAG amoppdenong Uetd and
Bepaneia g mAnyeioag neploxng (€) akpoppPLlIky kabriAwon Tou Kpnuvou, Orwg autd cuppaivel oTnv avoLKTr TEXVIKN
anokdAuwnNg.

8. Xe OAeq TIQ TIEPUTTWOELG TWV UMEPWLA EYKAELOTWV KUVODOVTWY, N QVOLKTY) TEXVIKY) AMOKAAUYNG TIPAYUATOTIONUEVN TNV
KATAANAN XPOVIKY) OTLYMR QaiveTal va TIPOCPEPEL CUYKEKPLIEVA TTAEOVEKTAKATA, TTIOU €XOUV WG AMOTEAETHA TN BENTIOTN
€kBaon Tng Bepaneiag kat anopelyovtag Toug Tieplocdtepouq and Toug mbavouq arttoAoyLKoug TapdyovTeg Twv KUPL-
WV TIAPEVEPYELWY, TNG AYKUAWONG TOU KUVAdOVTA Kal TNG anwAelag Tou mAdylou Topéa.

9. EAQv n owotr TEXVIKY anokdAuyng ereyel yia kabe mep{mTwan Kal OKeAETIKY) OTAPLEN Xpnotuoroindel katd tn didpkela
NG opBodovTIKAG EAENG Tou Kuvédovta, émou autd eival avaykaio, n aykUAwon Tou Kuvddovta Kat ) ooBapr] anoppd-
enon Twv PIWv Twv MAAYLwV TOPEWV propel va anopeuyxBel kat n dladikacia avatoArq urnopel va aniormoinbei, £xovrag
WG amoTEAEOUA pia TIPORAEYLUN, OTABEPY], ALTONTIKNA Kal N xpovoBdpa ékBaon.
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ZKEAETIKN oTAPIEN 0TV 0pO0dovTIKA: BIfIAIOypaIKi avaokénnon.

AouAng lwdvvng', KAoukog AnpnTplog’?

Eicaywyn

2’ autd To dpbpo Ba mapouaidooupe ia avackornaon g BIBAOYPAPIaG OXETIKA e TN OKEAETIKA aykUpwan oty opbo-
dovtikr). H aykUpwaon opietal wg n avtiotaon oTig avertbuunTeq UETAKIVIOELS TWV JOVTIWY, Ol OTto{eq TPOKUTOUV armd
Tov TpiTo véuo Tou Nedtwva'. O éAeyxog TNG ayKUpwong aTnv 0pBodovTIkY elval TTOAU onpavTikdg Katd Tn Sldpkela evog
opBodovTikou oxediou Bepaneiag. Mia and Tig napadoaoiakég AUoelg oTo MPORANKA TNG oTrPLENG eival ) opadoroinon moA-
AWV SOVTIWV WG OTNPIKTIKY opdda kat €xel xpnouuornoinbel eupéwg.2 Ot Burstone kat Kuhlberg® mpoondénoav va metlxouv
o eheyxouevn otriplen ekueTaleudevol Tou yeyovétog OTL eival euKoAGTEPO va mpaypatornomnBolv anokAoelg napd
a&OVIKEQ ETAKIVIOELG DOVTLOV OTNV KAWVIKY TTIPAEN. Z€ MEPUTTOOELG EEAYWYWDV TTPWTWVY TIPOYOUPIwV Xpnaotuonoinoav T-loop
METAEU TIPWTOU YOU®I{oU Kal KuvddovTa yid T OUYKAELOT TOU XWPEOU, eV TOMoBETNoav eubu oUpua LETAEU TIPWTOU Youpiou
Kat Seutépou mpoyoupiou. H evepyoroinon tou T-loop odnyouoe Tov MPWTO YOUPio va petakivnBel eyylg, afovikd, evw
odnyouoe Tov KUvOdovTa va HeTaKvnBel dnw pe andkAon. Auti n dlapopd oTov TPATO LETAKIVNONG XPNOLUoTIOBNKe yia
oTNPLEN. AN\EG eVDOOTOUATIKEG TUOKEUEG TTOU XPnolomotenkav napadootakd yia otriptén eivat  ouokeur Nance, ) ure-
pwLa Kat N YAwoolkr 3oké¢ 1§ 0 auvduaoudg auTtwyv. Av 1) oTrpLEn Hovo ota 0dovTikd TOEA KpLBel avenapknig, mpoteivovtal
ol eEWOTOUATIKEG OUOKEUES, ONwe To eEWoTouaTiké Té6Eo0. Ot mapandvw AUCeLG 0To MPORANUA TNG OTHPLENG, av Kal TToAU
dnUoPIAe(g, dev elval anoTeAeouatikég, dtav anatreirat anéAutn aykUpwaon. 2 Jia npoomnddela va emteuxBel n teleutaia,
EUPavioTNKe 1 OKEAETIKY OTHPLEN WG EVAANAKTIKY AUCT), HE TNV £L0AYWYY] CUCKEUWV OTNV 0pBOSOVTIKY| TIOU HOLAlouv e
TA gpuUTELaTa 1) mou Baocifovral oe autd. AuTEQ ol OUOKEUES avapépovtal wg 0pBodSOVTIKA eUPUTEUUATA ayKUPWONG
(orthodontic implant anchors) 1} cuokeugg mpoowpELVig aykUpwang (temporary anchorage devices-TADs) kat meptAapBavouv
TA MIKPO-EUPUTEUNATA, TIG TIAAKEG KAl TA UTIEPWLA eUPUTEUATA, OAA O AUEON EMAQY| e TO 00TH*S.

loTopikr avadpopn TNG OkeAETIKAG OTHPIENG

H nmpwtn dnuooieuon oty opBodovTikn BIBAOYPAPia TTOU OXETIZOTAV e EUPUTEUHATIKA UTTOBONBOULEVT OSOVTIKY HETAK(-
vnon éytve and toug Gainsforth kat Higley to 1945° e Bideq and BitdAlo oe OKUAOUG yla Anw PETakivnon Tou kuvodovta.
‘Emetra, n Xprjon 00TE0EVOWUATOUUEVWY EUPUTEUMATWOV Titaviou amnd Tov Branemark 1o 1960 rjtav KaBopLoTikr| yla Tnv
€EENEN TNG eppuTEUPaTONOY(aG AAA Kal TNG OKEAETIKIG OTHPENG otnv opBodovTikry’. Evvéa xpoévia apydtepa, o Linkow?
avépepe yla PWTN Gopd TN XPNon eUeUTEUNATWY BITaliou yia 0pBodovTIKY OTHPEN. ZTO €EAG, N €EENEN TNG OKEAETIKIG
OTPLENG OTNV 0pBOSOVTIKA riTav paydaia pe TIG onUavTIKOTEPESG KAVOTORiEG Orwg apouatdovTal otov mivaka 1:

1977 Kanomi9 ZxedLA0NOG EUPUTEUPATWY Yla 0pOODOVTIKY| XPriom

1983 Creekmore kat  TomoBETNON EUPUTEUPATWY OTNV TIEPLOXT) TNG MPOOBLAG PVIKNAG dkaveag yia Bepareia Tng Babeldg
Eklund™ oUyKAELONG

1984 Roberts' OpBOBOVTIKEG SUVAELS ETTL EMPUTEUNATWY TITAVIOU 08 KOUVENA

1996 Wehrbein'? TomoBgTNoN EUPUTEUNATWV OTO ETO TNG UMEPWAG

1998 Melsen'™ TomoBgTNonN eUPUTEUNATWY 0T JUYWUATIKY arndpuon

1999 Sugawara™ kat  Ogparneia avewypévng drENG e TIAAKEG
Umemori'®®

2001 Lee™® Xpr|omn HIKPO-EUPUTEUNATOV 0 OUVOUAOHO e YAWOOIKY) 0pBOJOVTIKY|

Mivakag 1: Ot onuavTIKGTEPES KALVOTOUIEG OTNV OKEAETIKI OTrpPLEN OTNV 0pBOdOVTIKN

ZYUEPA TA CUOTAHATA OKEAETIKNG AyKUPWONG XPNOLUOToloUvVTaAl EUPEWS HIag Katl BewpolvTal To anoTeAeTUATIKA Yla TOV
ENEYX0 NG OTNPLENG Oe oX€on Me TIG TIapadoalakeég uebddoug, evw Tautdxpova anarrolv Atydtepo Tn ouvepyaaoia tou
aocBevn.

'OpBodovtikd Tunua, 251 Meviké Noookoueio Aeportopiag, ABriva, EAAGda
20pBodovtikn kKAwikn, Maveruotnuo Bépvng, Bépvn, EABetia



2ZUyxpova CUCTRHATA ayKUpwong - Mevikég ApxEg
Yndpxouv dUo0 €{dn OUOTNUATWV OKEAETIKAG OTAPLENG
otnv opBodovTikr, avdloya pe Tov TPOTO |e Tov oroio
ompifovtat oto o00td, Kal aupdtepa kKataokeudlovral
ané Tirdvio’. H npwtn katnyopia nmepAauBdvel CUOKEUES
Tou otnpifovral unxavikd oto 0otd, dnwg eival Ta UKPO-
elputelpata 1 dA\eq OUOKEUEG TMPOOWPLVAG OTAPLENG
aA\d kat ot TIAdKeG. Av kal urnopel va mapatnenel oote-
ogvowudTwon otnv opdda autr, n MapatrEnoY g ou-
ViBwg Bewpeltal avembuuntn, kablotwvtag SUOKOAN Tnv
agaipeon g ouokeung oto TéNog g Bepaneiag. H deu-
TEPN KATNYOPIa OUOKEUWV OKEAETIKAG OTAPLENG BaacileTal
OTNnV 00TE0EVOWUATWON Kat TepAapBAvel Ta opBodovTIKd
urepwLa eUPUTELATA.

O1 ouoKeUEQ NG PWTNG Katnyopiag €xouv Aela empdvela
ToU epModifel TNV 00TE0EVOWIATWON, evid TNG delTeEPNQ
€xouv adpr| empdvela yia va v evBappuvouv. Kat ot duo
opdadeq eival ouvriBwg AUTOKOXALOUHEVEG KAl €XOUV pia au-
TOoKOXAloUuevN dkpn yla To okord autd. Ot kepaléqg eival
epodlaopéveq e dykiotpa, alhakeqg (slots), opaipidia kat
AAN\a XProlUa XOPAKTNELOTIKA oUvOEDNG e OpBODOVTIKES
OUOKEUEG,.

To PAKOG TWV UIKPO-eUPUTEUNATWY eival ouvABwg petagu
6-15 mm kat n diduetpoq petafu 1.2-2.3 mm. Ot MAAKeQ
elval mapduoLeq Pe QUTEG TIOU XPNOLOToLoUVTalL OTNV Yva-
BOTIPOCWTILKY] XELPOUPYLKY], UE TO THAMA EVTOG TWV LOTWV va
otabeporoteital oto 00to pe Bideg, eV TO EVOOOTOUATIKO
TUAMA (EKTOG TWV LOTWV) va €xel TN duvatdtnta ouvoeonq
He 0pBOBOVTIKEG CUGKEUEG [E TN Borfela cuppdTwy 1) EAa-
OTIKWV.

Ta unepwia epputelpata eival ouvrnbwg peyaldtepa and
TA JUKPO-gUpuTEUATA. ‘EXOUV KUAVOPLKO OXT LA, [E KOG
METAEU 4-7 mm kat ddueTpo and 3-5 mm. ZnNUEWTEOY, N
apxKr otabepdtnTa evog eupuTEUATOq eival avaloyn
TOU PrKoUG TOU.

O€aoeig évBeang- TomoBETNONG

O1 KUplol kaBoploTikol mapdyovTeg yla T B€on TonodET-
oNg MIAG OUOKEUNG OKEAETIKAG aykUpwong elvatl oL anat-
™moelg TG Bepanelag, Ta AVATOMIKA XAPAKTNPLOTIKA TG
TEPLOXNG, N andotaon PETAEU TIAPAKEUEVWY PLLWV, 1) TIO-
0dTNTA Kal ) motdTnTa Tou 00ToU KABWG Kal To TIAX0G ToU
00TIKoU @Aolou. H mowdtnra kat oL moodtnta Tou 0otou
elvat ouvnen kptrpla emAoyng wag Béong évbeong. s
H a&lohdynon toug pdAioTa propel va yivel e Tig akTivo-
YPUPIKEG amelkovioelg pouTivag, aANA Kal e aEOVIKY| TOWO-
ypaopia (Cone beam CT) 1 akTvoypagieq dr&ewg, dIKA
otav ermAEyeTal n unepwa wg B€on évbeong oe veapoug
aocBevelg. Otav emAéyetal n mpdobla UnMepwa wg TePLO-
X1} TomoBEToNG, mbavwg va Xpelaotel eMMAEoV Kal pia
MAdyla KEQAAOUETPLKY) aKTIvoypadia, evw yla v oriobia
napelakn €veeon, ouvriBwg MEOTIMATAL [ia TIAVOPAIKN
akTivoypagia.

H meploxn HETAEU Tou deuTéPou Youpiou Kal Tou deuTé-
pou mpoyougiou Téo0 Tapelakd 600 Kal YAWOOIKd/ure-
pwla Bewpeital n BEATIOTN Teploxr] €vBeonQ yia TA UIKEO-

elputelpata.?’ Ma ta dla, oty unepwa, 1 Mapdueon
neptloxr] 3 pe 6 mm omobiwg kat 2 pe 9 mm mayiwg Tou
TOMIKOU Tpriparog Bewpeltal BEATIOT, He Kpitrpla To Td-
XOG TOU QAOLoU Kal TIG§ anooTdoelg Yetagl Twv pLiwv.>*
To mdéixog Tou BAevvOYydVoU OTNV EPLOXT| IMoPEl va LeTPN-
Bel ue v éveon NG avaloOnaiag mpLv Tnv TomoBETNON.
IXETIKA UE TA UMepWIa eUPUTEUATA, OUVHBWG TIPOTIUW-
vtal n péon 1 n napdueon Béon évbeong. ‘Otav n B€on Ev-
Beong elval Mapelakn 1 YAWOOIKY)/UMepwla OTn PATVIAKY
andpuon, xpetaletal Wdlaitepn MPOooxr, WOTE va AnoPeU-
¥0el n BAERN TwV nMapakeipevwy pLiwv. Ze riepimtwon EANeL-
Yng xwpou, (owg xpetaotel va mponynBel pia apxikr) opbo-
JovTIKY) JleubETnan Twv dOVTIWV TPV paypatonomndel n
TomoBETNON ToU ePPUTEUNATOG. [PoToXY) XpelddeTal Kat 1
omioBla napelakr] reploxn g dvw yvdabou, omou eunAgke-
TaL T £5aPOg TOU LYHopeiou dvtpou, e0IKA 08 MEPIMTWOELG
METEEAKTIKG anoppdenong Tng eatviakig andéeuong. Ta
8 mm aro TNV KOPUPK) TNG PATVIAKAG akpohopiag eival ou-
vnBeg 6plo yla TNV amouyr) Tou e3APOUG TOU Lypopeiou
oTnV TIEPLOXN TWV YOUPIwV TNG Avw yvadou.

‘Otav undpxel avdykn ya €vbeon oe npdabla meploxn, N
KahUtepn emoyn, T600 yia Ty dvw 600 KAl Yla TNV KATW
yvago, eival peta&l Tou KuvédovTa Kal ToU MPWTOU TPO-
you@piou, ev) n KaAUTepn eVAAMOAKTIKA Kat yia Tig dUo yvd-
Bouq eival peta&u Tou mAayloU Topéa Kal Tou Kuvodova.

MapdayovTteg mou emnpedlouv Tnv emMITUXia TWV
TADs

H emutuxia Twv TADs propel va emnpeaotel ané napdyo-
VTEQ TIOU OXeTICovTal |ie TO (D10 TO eUPUTEUNA, [E TOV aobe-
vr}, e TNV opBodovTikA Beparneia Kal e T epovrida Tng
OTOMATIKNG KONdTNTag.?

Mapdyovteg mou oxetiCovral e TNV nepLoxr

Ze pla mpdopatn BIBALOYpAPIKY avaokdmnon yia Ty empi-
won Twv 06odovtikwy TADs® Bpébnkav yevikd uPnAd To-
cootd erntuxiag pe dlagopeTikd mooooTd Yetagl twv dla-
Qopwv ouotnudTwv: 91.4-100% Yyla T mAAKeg, 74-93.3%
yla Ta unepwia epguteduata kat 61-100% yla Ta JIKPo-
epoputelpata. Ot Zéger kat ouv.?® ava®gpouv 4.1% mooo-
0Td anotuxiag Twv UMEPWIWY EUPUTEUMATWV TIAPd TN HEON
ypauun, evw OAeg oL amoTux(eq ouvéBnoav AmoKAELOTIKA
Kat uévo katd tnv tepiodo enolAwong. Metd Tnv emTuxr
O0TEOEVOWUATWOT], Kavéva eupuTeupa dev anétuxe Katd
T Sldpkela ™G POPTIONG ToU e 0pBOBOVTIKEG BUVALELG.

Mapdyovteg mou oxetiCovrat e T0 euPUTEUNA

O Miyawaki kat ouv. Bprjkav 6Tt 1 SIAUETPOG TOU UIKPO-
ep@uTelpatog, otav eival pikpdtepn and 1 mm, ouoxeTi-
Cetal he uynAdtepa moocootd anotuxiag?, To omoio emPe-
Balwoav kat épeuveg in vitro?2°, aA\d auTtéq oL Epeuveq dev
é\apav unéyn toug TBavouq CUYXUTIKOUG TapdyovTeg
(confounders). Otav o0 o0Tikdg PAOLOG eival TayUTePOg,
ouxvé elpupa TG KATw yvadou, n SIEUETPOG TOU UIKPO-
eppuTelpatog npénet va Eenepvd ta 1.3 mm.3%3" Av n rowd-
TNTa TOoU 00TOU elval KaAR, €va PNKOG IIKPO-EUPUTEUNATOR



™G TéENG Twv 5-6 mm €xel kaAd anoteAéouara, eva oe
avtiBetn meplmTwon Kar epogov TO EMTPEMEL N AvVATO-
pia g meploxng, ouotrvetal va Xpnotuoronoel Jikpo-
eUQUTEUNA PeyaAUTEPOU HNKOUG.*%® Makputepa WIKPO-
eleuTelata cuotrvovtal, €riong, oe TePLOXEG OTou o
BAevvoydvog eivatl dlaitepa maxug, onwg ouppaivel oty
urepwa.®® O Park kat ouv. peAétnoav tn ywvia tng évoe-
ONG TWV UKPO-EUPUTEUMATWOV kal KaTEAnEav oTo OTL Jia
Mikpry amndkAion and v Kdbetn ywvia évbeong Helwvel
Tov kivduvo Tou TpaupatiopoU mapakeipevng pidag, evw
au&dvel v empavela enagpig Heta&l NG CUOKEUNG Kal
Tou ooToU Xwplg va emnpedlel Ta mooooTd emtuxiag Twv
MIKPO-EUPUTEUPATWY.Y

Mapdyovteg mou oxetiCovrat ue Tov aodevry

To @UNo de BpEbnke va cuoxetifeTal e Ta TOOOOTA el
Tuxiag Twv TADs,*# al\d ot Ono kat ouv. katéAn&av 4t
oL dvtpeg €xouv TaxXUTEPO PAOLWDEG O0TO OTNV TEPLOXT
TOU TIPWTOU Youpiou, pia ouvron meploxn €veeong, evw
7o Tdx0g Tou PAoloU Ba umopouoe va eival évag napayo-
VTag Tou va emmpeddel v erutuxia.t' Ot Motoyoshi kat
ouv. Bprikav xaunAdtepa mooootd enttuxiag otoug véoug,
otav epapuOoTNKe AUEDT) POPTLON TNG CUOKEUNG e opBo-
JOVTIKEG duvAuelg.*? O o0Tikdg pAoLOG umoTiBetal dTL dev
enapkel yla aueon eoption otoug avniikoug, al\d otn dla
MEAETN BPEBNKe UWNADG KIVOUVOG UTIOKELUEVIKWV QTOTENE-
OMATWY, JLag Kal dev aveupgtnkay eMAPKN emimeda TeKUN-
piwong.#'*® Aev eival EekdBapo katd méoo o KEPATLVOTIOLN-
pévog 1 un BAevvoydvog emnpedlel Ta mooooTd emtuxiag
TWV JKPO-EUPUTEUNATWY,Y” OUWG, N YEVIKT KATAOTAON TNG
uyeilag Tou aoBevouq ouoyetiCeTal loxupd padi Toug. O un
eleyxouevog dlapATNg, n mePLodoVTIKY) vOoO0G, N 00TEOTIO-
pPWOMN, KABWG Kal CUYKEKPLUEVA BepameuTikd PEoQ, OMwG
TA JIPWOPOVIKA, EXOUV LEAETNOEl wg MapdyovTeg KivdUvou
yla Ta odovtlatpika gpputelpara.?#4 ‘Otav évag opbo-
JoVTIKOG KaAeltal va avtiletwniost acbevelq tng mpon-
youpevng katnyopiag, cuotrivetat va Aaupavel undyn tou
eVAMaKTIKA ox€dla Bepareiag mou dev meplhapBdvouv
OKeEAETIKY] oTNPLEN. ANA av To oxEdlo Bepaneiaq TeAKA
antautel OKEAETIKN OTNPLEN, TOUAGXLOTOV TIPETEL O A0BEVNG
va tapakoAouBeital otevd, ol popTtioelg va yivovtal otadi-
akd kat 1 repiodogq emoUAwong va naparteivetar. 4546

Mapdyovteg mou oxetiCovrat e tnv opBodovtikr} Beparneia
H em\oyn Tou xpdvou @dptiong, n évraon, To &idog, n
Sldpkela Kat n karelbuvon Twv 0pBOdOVTIKWY SUVAUEWV
elval mapdueTtpol Tng opBodoVvTIKAG Bepaneiag rmou ennpe-
adouv Tnv erutuxia g oKeAETIKNG oTPLENG. O KATAANAOG
XPOVOG yla TNV apXIKr eQapoyr] 0pB0SOVTIKWY SUVANEWY
elval Béua oulTnNoNg UETAEU TWV EPEUVITAQY, 27:33,37:4244,48,49
H apxikr| otabepdTnTa TWV HIKPO-EUPUTEUNATWY Uropel va
evioxuBel and v dueon eoption,*® elpnua To oroio eivat
evtovotepo, dtav n noldTnTa Tou ootoU eival xaunAni.®* Ot
Chung «kat ouv., dpwg, avapépouv 8Tl n dueon eOPTION
TOU UKPO-EUPUTEUATOG Urtopel va emnpedaoel TNV apxIkA
otabepdtrd Tou.* OL Motoyoshi kat ouv., T€Aog, Bprikav

6t ol véol mapouatalouv uPnAdTtepa oooaTd emituxias
oTnV Auean GOPTION, O OXEOM e TOUG EVIALKEG.*

‘Otav 1o mtéixog Tou ooTikoU GAoloU Kp{veTal AVETIAPKEG,
ouoTrveTal va epappdfovtal kpEG duvdpelg Twv 50 gr pe
otadlakr augnon kat epdaov €xel TEPATEL 1 APXIKY| TepP(-
0d0¢g emovAwong, Wote va amogeuxbel n xahdpwon tng
Bidag®s'. Ot Liou kat guv. Bprikav 4TL N aueon OPTIoN TWV
MIKPO-EUPUTEUMATWV He 400 gr au&dvel Tov kivduvo mape-
KTOMLONG TNG OUOKeUNG,* ev ol Wang kat Liou gvoxoroi-
noav t didpkela Tng Bepanelag kat oxt To péyebog 1 TNV
kateUBuvon Twv duvduewv.® Mapektdrion €xel avapepOel
Kal e EQAPHOYN MKPOTEPWV JUVAUEWY.5*5S

ZXETIKA pe To eidog Twv duvduewv, de BpEBnke kAmola ou-
OXETIoN METAEU TWV TIPWTOKOAWY EQAPUOYAG TOUG (TX.
ouvexelg 1 Oxt duvdpelg) kat Tng emtuxiag®. Yndpyouv ev-
deiEelg OTL n kateUBuvon Twv duvduewyv emnpedlel TNV ert-
Tuxia TV PIKPO-eUPUTEUNATWV3*55 Kal ot Costa Kat guv.
ouunépavav ouykekpuéva otl, étav epapuéletal avtiBetn
por and autv Tng évbeang, TéTe €netal XaAdpwaon NG
Bidag.** Ot Miyawaki kat ouv. katéAn&av 0To CUUMEPATHA
OTL TAAYLEQ, OTPOPIKEG Kal eEWBNTIKEG duvApELG Uropel va
eMNPEAoOUV ONUavTKd Tnv erutuxia g aykupwong?.

Mapdyovteg mou oxetiCovtat ue TNV UYLEV KaL TNV mapa-
KoAouénon

H npdAnyn g nepledputeupatitidag, ot MAUOELG pe XAw-
pe&Ldivn Kal 0 EAeYX0Q TNG OTOUATIKNG UYLEWVTG OXETiCovTal
Aueoa pe Tnv erutuxia. 404251865760 Qi Park kat ouv. oUOTH-
vOuV OTL 1 KIVNTIKGTNTA TNG OUOKEUNG TIPEMEL VA TIAPAKO-
AouBeital kat ot av tapatnenBel al\d dev eival mapd oAU
Mikpr) (Atydtepn amdé 100 um), propoulv va epappooTolV
duvdpelg évraong kdtw and 200 gr anoteAeopatika.¥” To
Oe gupnua OtL N aplotepr) MAeupd eppavicel uPnAdtepa
T0000Td erutuxiag pnopel va epunveutel wg Kakutepn emi-
Teugn OTOUATIKNG UYLEWAG aplotepd, agou oL TeploadTe-
pol aoBeveiq eivat deElOXelPEQ.>” Ze OXEDN UE TO KATVIOUA,
Bpébnke o1l oL Bapelg kamvioTéQ eppdviiav uPnAdtepa
TI000OTA anoTuXiag o OXEoN e Toug eAappeiqg.5!

2ZUyKpION HETAEU OKEAETIKAG KAl CUMBATIKAG OTH-
PIENG YIO ATTW PETATOMION SOVTIWV

H dnw petakivnon tou yougiou Ue OKEAETIK OTMPLEN &l-
val EAKUOTIKA Kal apéxel o poBAEYIUa anoTeAéouata
oe oxéon He autd Tou eEwaotopatikou TéEou. 2% Mapoia
autd, €xel mapatnendel anwAela oTrpENg Yéow npdaodilag
METAKIVNG TWV HIKPO-EUPUTEUMATWY. H OKEAETIKY OTNPLEN
dev eEalelpel TNV avtidpaon g opBodovTikAg duvaung,
an\wg ) peTagépel oto 0otd. H ehaotikdtnTa Tou ootol
TIoU UTOKeltal 0g SUVAELG UITopEl va eMTPEWPEL JIa ETAK(-
VN OT TOU PIKPO-EUPUTEUNATOG. 5565

Téhog, Ba nmpénel va onuelwdel Tt n apouaia deutépwv
Youpiwv oTo @payud popel va pewwaoel To MoooaTtd g
anw pdetakivnong kat v anoteAeopatikdtntd g. Ma
autd to Adyo, drote eival duvatdv, 1 dnw petakivnon mnpé-
TEL VA TIPAYHATOTIOLE(TAL TPV TNV QVATOAN TwV JEUTEPWV
Youpinv oto payud. H napouaoia rj éxt Twv deUTEPWV YOu-



¢lwv elval onuavtikétepn, étav epapuélovral cuBATIKA
ouoTAuata dnw Petakivnong mou dev anattolv Tn CUUopP-
Pwon Tou aoBevoug, mapd dtav epapudlovral cuoTAPATa
OKEAETIKNG OTNPIENG. 5667

KAIVIKH} anmoTeAEOHATIKOTNTA TWV HIKPO-
EPPUTEUPATWV

To 2011 ot Manaddénoulog Kat ouv. dnpoacieucav (ia eTa-
ava@luon Tou avépepe TIOOOOTA amoTUX(ag yla Ta HIKPO-
eppuTelaTa yUpw oto 12%, evd n péon dlagopd oty
AMWAELA OTHPIENG HETAEU OKEAETIKNG (MIKPO-EUPUTEUATA)
Kal oupBaTikhg oTAPENG ftav Tng TéENG Twv -2,4 mm (95%
Aldotnua euriotoolvng = -2.9 pe -1.8 mm), umlép Twv -
KPO-eUPUTEUMATWY, N omola dev ATav POVO OTATIOTIKG,
M@ Kat KAVIKA onpavTikn.%8 H oUykpton YeTa&l twv dUo
yvabwv €delEe OTL N auEnuévn anoteleoudTikdTnTa TNg
OKEAETIKNG OTAPLENG ATav akdua uPnAdtepn oTnv KATW
yvado, mbavwg eEartiag g notdtrag Tou ootou. Augn-
pévn anoTeAeopatikdTnTa BPEBnKe, eniong, otnv MePLOXN
METAEU deutépou TPoyouPiou kal deutépou Youpiou, oe
oX€0M Me TV Teploxr G unepwag. H anwieta otiplEng
MeTd and 12 uriveg mapouoiag Tng CUoKeur] 0TO OTOMA
fTav aoruavtn, KAtt To onoio propel va anodobel oe pept-
K} ooteoevowudTwon.®® KaAUTtepa mooootd emituxiag ep-
@Avioav ol eVAAIKEG 0g OXEoN e TA TadLd, evOEXOUEVWS
eEartiag Tou augnuévou mdxoug Tou 00TIKOU GAOLOU TTOU
odnyel oe kaAUtepn oTabepdTNTA.”™

IKkeAeTIKA OTHPIEN O0E OUYKPIOT HE TO EEWOTOHA-
TIKG TOE0 (headgear) yia dnw a&ovikn peTaro-
mon Tng mpoobiag meploxng (anterior segment
retraction)

‘O\a ta ouoTtrpata OKeAETIKNG aTPLENG Bpébnkav va ei-
val TILo anoTeAEOUATIKE, eva tapatnpribnke kat Aydtepn
anwAela oTAPLENG, o OxEon e To eEwaTouatikd TOEo, yla
™mv dnw petatdrnion Twv dvw rnpoobinv dovtwv.” Otav,
Ouwg, Aappavetal urtdyn n agoviknq kAion Twv TopEwy TNG
Avw ydbou, n petatorion g dvw yvdbou wg 00TIKY) ovTo-
™ta kat n ddpkela Tng Bepaneiag, Ta anoteAéopara dev
elval KaTaANKTIKA untép Tng piag 1) NG AAANg Beparneiag.”

2Z0yKpIon TNG OKEAETIKA oTNPITOPEVNG PE TV
030VTIKG oTnpIlopevn TPpéooIa PeTaTémon
(protraction) Tng dvw yvaeou.

OLtpoowpivd okeAeTIKA aTnElduevn mPdodla PeETATOMION
™mg dvw yvdbou Bpébnke 4Tl eixe peyalltepn emidpaon
ot avantugn g dvw yvdbou, eva ol OKEAETIKEG Kal 0d0o-
VTIKEG QVETIIOUUNTEG EVEPYELEG TAPOUCIACTNKAV UELWUEVES
og oxéan Je v napadootakry 0dovTikd otnpilopevn eyyug
detardron g dvw yvdadou.™

ZUykpion peTa&l Twv S1aPOPwWV CUOTNHATWY OKE-
AeTikig oTrPIENG

Ot Tsui KaL ouv. ouvékplvav Ta MooooTd emtuxiag dlapo-
PWV CUCTNUATWV OKEAETIKNAG OTNPLENG.2 AvEpepav uWUnAd
nooooTd emtuxiag yia OAa T CUCTANATA, OUYKEKPLUEVA
91.4-100% Yla TiG MAdKeg, 74-93.3% yla TA UMEPWLA EUPU-

Teluata, 61-100% yla Ta pikpo-eupuTelpaTa kat 100% yla
Ta odovtlatpikd gpgutelpara. Ot Crismani kat ouv. Bpn-
Kav Jéoa ToooO0TdA EMITUXIAG Y TA HIKPO-EUPUTEUNATA
83%, evw yla Ta urepwia epputeldata 90% Kat yla Tig
TAAKkeg 95%.7 Emeldn], Ouwg, dev mepAaupdvay apkeTég
Tuxalomolnuéveg KAVIKEG dokiuég (RCTs) oTn ouoTnUATIKA
avaokomnor Toug, Ta Teheutala mooootd mpénel va ep-
pnveutoUv e mpoooxn. TéNog, avapépouv Tt dAa Ta Ou-
otiara €xouv kowvd mAeovekTApata, onwg orabepdtnra,
XQUNAd nocootd anotuxiag kat Kakf arodoxn amnd Toug
aobevelq.

Ta odovTlatpikd euPuUTEUATA, OMwg YevikA elval mapade-
KT, £xouv TooooTd emtuxiag mou mpooeyyiCouv 10 100%.
MapdAa autd, onaviwg propoulv va xpnaotuoromndoulv otnv
opBodovTtikr, eEartiag Twv auEnuévov anartioewv oe
XWPO, KAl OUCLAOTIKA 1) Xprjon Toug Tieplopiletal oe vwdEq
neplox€q. Elvat moAU xprowa ya Tiq meputtwoelg omnou
xpelddovtal MPooBETIKEG AMOKATAOTACELG HECW EUPUTEU-
MATwy, eldANwg de cuoTtrvovtal, Jag kat n agaipeon
Toug Ba purnopouloe va eival WIATEPWS TPAUMATIKT).

>tov endpevo mivaka (mivakag 2) mapouctaloupe Ta TAe-
OVEKTNATA KAl PELOVEKTANATA TWV UMEPWLWV EUPUTEUNA-
TV 0g OXE0M HE TIG MAAKEG KAl TA JIKPO-EUPUTEUATA:

ZUYKPION TWV UTIEPWINV EPPUTEUPATWYV PE TIG TTAAKEG Kal Ta
HIKpO-eppuUTEUPATA

MAeovekTipara®! MeiovekTpara*

H 8€om €vBeong eival Tumonol-
nuévn, eite n péon elte n ma-
pdueon meploxr) TG UMeEPWag

Mrnopouv va npayuarornotn-
BoUv MOMaANAEQ Aettoupyieg
pe éva Povo eupuUTEUNa,
AMAWG TPOTIOTIOLWVTAG TNV
UTEPKATATKEUT| TOU
>tabepdq ENeyX0G TNG OTNHPL-
&ng kat otiq 3 dlaoTdoelg
>tabepdTnTa OTIG MEPLOTPO-
PEQ

Turomnonuévo MPWTOKOANO
agaipeong

Kavévag kivduvog Tpaupartt-
opoU pLlwv

2e OXEOM e TA UKPO-
EUPUTEUNATA, T TEXVIKA
TonoBETnoNg-apaipeong eivat
IO anattnTikn, aAAd 0apwg
€UKONOTEPN amod TIG TIAAKEG

H unepkataokeur anaitel
eEeIOIKEUNEVO EQYAOTNPLAKS
TPOCWTIKS

H aykUpwon neplopiletat
oty dvw yvado
Augdvetal To K60TOog TNG
Bepaneiag

Mivakag 2: MAEOVEKTIUATA KAl UELOVEKTHUATA TWV UMEQWIWY EUPU-

TEUUATWY

O emdpuevog mivakag (nivakag 3) nmapouctdlel ta mAeove-
KTHMATA KAl JELOVEKTANATA TWV UIKPO-EUPUTEUUATWY OF
ox€on He TIq TMAAKES KAl TA UTEPWLA EUPUTEUNATA, KABWS
Kat TIq rbavég eMmAokEQ Toug:



O teheutalog mivakag (mivakag 4) mapouotdlel Ta TAEO-
VEKTIUATA KAl JELOVEKTAATA TWV MAGKWY 0€ OXEom Me Ta
MIKPO-EMPUTEUNATA KAl TA UTIEPWLA ERPUTEUUATA

Ta MAEOVEKTAPATA KAl HEIOVEKTHHATA TWV HIKPO-
EPQUTEUPATWV O OXEon e TIG MAAKEG Kal Ta UTIEPWIA
epQuTELpATA

H TomoB€tnom Toug unopel va yivet and tov opBodovTiké katn

: j e ; Ta TAEOVEKTHPATA KOI PEIOVEKTHATA TWV MAAKWV OE OXEON
anodoxn Toug and Toug acBeveiq elival IKAVOTTIOTIKY

ME Ta HIKPO-EPUPUTEUHATA KAl TA UTIEPWIA EPPUTEUPATA
MropoUv va toroBetndoulv o€ ia TANBwWPa SLaPOPETIKWV

- MAeovekTripara
TIEPLOXWV

MelovekTipara

Mmnopouv va torobetnBolv
T600 OTO 00TO TNG PATVIAKNG
anépuong, 600 Kat aTo 00T
Tou kpaviou

H xelpoupyikr| dadikaaoia
TonoBETnoNg elval ektevrq
Kat ToAUTAOKN Kat anautel
€EEIOIKEUPEVEG YVWOELQ

Agpatpouvtat eUKoAa
MropoUv va gpopTioTolv AUeTa, HELWVOVTAG ETOL TO OUVOAIKO
XpOvo Tng Bepaneiag

MiBavég EMMAOKEG TWV HIKPO-EHPUTEUPATWV Eival moAU anoteAeouartikd

Evéxel o kivduvog TpaupaTtiopoU SIdpopwv avaTouKWV MEPLO-
XWv, Onwg 10 £€3aP0g TNG PLVIKNG KONOTNTAG 1} TOU Lypopeiou,
dldpopa veupa kat pileq dovTiwv

Mivakag 4: MAEOVEKTIUATA KAl UELOVEKTALATA TWV MAQKWY

Mivakag 3: MAEOVEKTALATA KAl UELOVEKTALATA TWV ULKPO-
EUPUTEUUATWY, KABWG Kat TG TLOAVES EMMAOKESG TOUG

EmmAokég-Mapevépyeieg Twv TADs

‘Eva ané ta 1o ouxvd avagepdueva cupBduata Twv TADs glval o Tpaupatiopndq pidag. Mapdha autd, oe €peuveg oe {wa e
Tpalua and pKpo-eupuTelpaTa otn pifa dovtiwv avapépbnke emoUAwaon Qg pllag. Ze meplmTwaon Tpalarog, ol acbevelq
TPEMeL va apakoAouBouvtal yla TouAdxloTov éva Xpdvo UeTd Tnv agaipeon g ouokeung.”®”” H ikavdtnTta enolAwong
eEaptdral dueca and to puéyebog Tou Tpalpatog. Ot Alves et al. Bprikav 6Tt pia BAGRN TNG 0oTeivng A TG 0dovTivng €XEL TN
duvatdtnra nApoug avdniaong, étav dev UTIAPXEL PAEYHOVH Kal 0 TIOAPOQ eival avénapog.”

O Tpunavioudg mpty v TontoBETNoN eEaoPalilel Bepuikd éheyxo. H anotuxia enapkolq YPUEng uropel va odnynoel oe
averbuunTn vékpwan, oxadia, ivwon 1 anoppdenon tou ootol. AuTEQ oL eMIMAOKEG elval guxvdTeEPEG 0NV KATW YvAdo,
ekartiag TNg 00TIKAG TIUKVATNTAG Kal Tou Tdxoug Tou PAoloU.” ANNeG eTIIMAOKEG TToU avapgpovtal ot BIALoypagia eival n
Bpduon g CUOKEUNG, 0 TIOVOG, 1) TIEPLUETPIKT PAeyuOVA Kal N utteprAaoia Twv oUAwV.&°

Emiloyog

H okeAeTikA otrpLEN €xel dleupUvel ONUAVTIKA TIG BePAMEUTIKEG EMINOYEG OTNV 0pB0JOVTIKY). EMIMAEOV TIAEOVEKTTLATA TTOU
KaBLoTOUV TIG OUOKEUEG OKEAETIKNG OTAPLENG IBLaTEPA ONUAVTIKEG Yla Toug opBodovTikoug eival n duvatdtnta andAuTtou
eAEyxou TG otpPLENG, N mMoAU Kahf arodoxr| Toug and Toug acbevelg Kal n EAAXLOTN anaiTnor] Toug yla CUUHETOXT| TwV
aoBevwv otn Beparneia. Ta PHEOVEKTANATA KAl OL K{VOUVOL TwV CUOKEUWV QUTWV, OUWG, eivatl LeTa&u Twv AAAWV 1) XELPOUPYIKN
dladikaoia TormoBETNONG Kal apaipeon|q TOUG, 0 TPAUUATIONOG TTAPAKELEVWY PL{WV Kal 0 TIOVOG.
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Introduction of the Board of the Directors of G.A.O.S.R.

It is with great pleasure that we introduce you to the second issue of the «Greek Journal of Ortho-
dontics». This issue has been divided in two single subject sections. The first section of the Jour-
nal that you hold in your hands is titled «The fourth dimension in orthodontics: time». The second
section that will be published by the end of 2014 is titled «Evidence based orthodontic practice».

The current issue has been unanimously entrusted by the Board of Directors of GAOSR to Dr Nick
Pandis an Ohio State University graduate. Dr Pandis has served as Editor and has selected the
team of authors that covered in the best possible way the main subjects of this issue.

Introduction of the Issue Editor

It is a great honor to be invited to edit the second edition of the annual issue of Greek Association
for Orthodontic Study & Research. This second issue is divided into parts titled «The fourth dimen-
sion in orthodontics: time» and «Evidence based orthodontic practice».

The first part starts with a very interesting interview given by the late professor Donald Woodside
to Dr. G. Angelopoulos.

The following four articles cover clinically important areas:

- Our colleagues Kolesti D, Valla K, and Lembesi E discuss treatment approaches and timing for
Class Il division 1 malocclusion; an important question for every practicing orthodontist.

- Kouskoura T, Rodiou S and Gantidis N present the latest knowledge on accelerated tooth move-
ment, an area receiving increased attention by both researchers and clinicians.

- Koutzoglou S and Spiropoulou M present an interesting article on impacted canine therapy.

- Doulis G and Kloukos D provide an overview of skeletal anchorage which has become common
practice for a large percentage of orthodontists.

| hope you find this issue interesting.

Nikos Pandis
Visiting assistant professor University of Bern
Private practice, Corfu, Greece



Interview of Professor Emeritus Donald Woodside by Dr. Gerassimos Angelopoulos

DONALD G. WOODSIDE, DDS., M.SC.(D), F.R.C.D.(C),
PH.D. (h.c.), F.R.C.S. (Eng.), C.M.

Dr. Donald G. Woodside received his D.D.S. from Dalhouse Uni-
versity, Halifax, Canada, where he received the Gold Metal in den-
tistry, and his graduate orthodontic degree from the University of
Toronto. He was Professor and Head of the Orthodontic Depart-
ment at University of Toronto for over 30 years.

His published work ranged through the areas of both human and
experimental mandibular growth and the clinical use of functional
appliances. He was the 1987 co-recipient of the S.1.D.O. Award
for the most outstanding article in the international orthodontic
literature during the previous two years.

He has been the recipient of many international awards in ortho-
dontics and he has been honored in many lectures throughout
the world. He has been both Mershon and Salzman honorary lec-
turer for the American Association of Orthodontics. In 1989 he
received an honorary doctorate from the Karolinska Institute in
Sweden, and in 1990 he received the Ketcham Award from the
American Association of Orthodontics. In 1991 he was the Shel-

don Friel Memorial Lecturer for the European Orthodontic Congress. In 1994 he received a Fellowship in Dental Surgery-by-Election
from the Faculty of Dental Surgery, Royal College of Surgeons of England. He has been a Fellow in the Royal College of the American
College of Dentists. He has been honorary member of the Italian Orthodontic Society, the British Society for the Study of Orthodontists,
the Netherland Society of Orthodontics and the Ontario Association of Orthodontics. In 1996 he was named a Member of the Order of
Canada which is the highest civilian honour awarded by the Government of Canada.

In addition to his research and teaching Dr. Woodside maintained until 2008 a private orthodontic practice in Toronto.

Interview with one of the last leaving legends of orthodontics Professor Emeritus D. G. Woodside.

53 years of Academic career-1954-2007, more than 250 theses advised, more than 250 orthodontic residents influenced by him. This is
believed to be the last interview given by Professor Woodside who passed away on July 2013 at age 86.

1. Who had a profound influence in your career?
Egil Harvold had a profound influence in my career.

2. If you were starting today your career what would you have
done differently?

I would have my phd related to cell biology and nanotechnol-
ogy applied to orthodontics. Both areas will have profound
influenced in the clinical field in the near future.

3. What qualities did you look for when interviewing students
for postgraduate orthodontics?

When interviewing students for postgraduate orthodontics,
| looked not only at their academic record but also whether
they were leaders or not. | specifically looked for leaders
in other areas, civic affairs, hospital settings, community or
student affairs. It is important for the development of the
specialty and the Department to train people who excelled
well in other fields other than Dentistry.

4. Do you think that ideas such as lower canine expansion,
bone-growing braces, blowing out incisors to achieve non-ex
treatment are posing risk to the oral health of our patients?

Unfortunately in the last 15 years the emphasis given in
non-extraction treatment has led to lower expansion and an
explosion of maltreated cases as unqualified orthodontists
are doing without proper training. In regard to overclosure

cases with short lower face height and deep overbite usu-
ally caused by tongue posture, lower incisor advancement is
quite acceptable. In these cases the aim of treatment should
be to develop the dentition vertically, reduce the overclosure,
decrease the overbite and thus correct the vertical problem
within the excess space from centric occlusion to rest po-
sition while dealing with anteroposterior problem. In other
words overclosure does not give us the true picture of the
malocclusion and should be treated with emphasis in the
vertical dimension.

5. In your opinion, what constitutes the single major improve-
ment in orthodontic treatment between the time you started
your orthodontic career and today?

This question should be divided into two parts. A) In technology

and B) In biological theory

A) In technology, obviously bonding and implants for anchor-
age and miniaturization have changed, influenced and im-
proved our orthodontic daily practice. Lingual orthodontics
might be included as well.

B) Biologically, we used to diagnose everything from a ceph.
When | started we routinely used full mouth series radio-
graphs and emphasis was given on clinical examination.
When cephs became a prerequisite, many practitioners gave
emphasis into numerical values. This led to systematic mis-
takes since many malocclusions are disguised. Some over-



closure cases for example may look Class |, but when the
mandible is rotated down and back it may indeed be the
case of a Class Il skeletal malocclusion. Therefore careful
clinical examination should be the key for proper treatment.

6. In your opinion, what are the major controversies in clinical
orthodontics that urgently need evidence-based data in order
to be resolved?

First is the overuse of aligners! There are certainly cases
that they are called for but we should be extremely careful.
Proper diagnosis and knowledge of the limitations of our
tools should keep us safe from malpractice. Additionally, we
should always keep in mind that overemphasizing in market-
ing can lead us to awkward situations.

Second is the development of new 3D imaging. Is it for the
benefit of the patient the use of radio-invasive tools?

When should we prescribe them?

Third is miniaturization. How small can be effective?

Fourth. How long should we retain? Is retention for ever fea-
sible and what are the risks?

7. What is the most influential event in your career?

The most influential event in my career was in 1996 when |
was named a Member of the Order if Canada which is the
highest civilian honour awarded by the Government of Cana-
da.

8. Is there something in your career that you are not proud
of?
If I go back in my career | feel that | have spent too much
clinical time as an academic. Emergencies, administration
and University matters take your attention from your main
academic research, production and development of new
ideas.

9. What advice would you give to a new orthodontist starting
his/hers orthodontic practice?

Attend as many courses as they possibly can. Listen care-
fully to different speakers whether you agree or disagree.
Even though postgraduate programs in orthodontics play a
paramount role in setting good foundations, they should be
viewed as the basis upon which practitioners should keep on
building through continuing education.

10. If you were to treat your patients once again would you
have treated some of them differently and how?

Yes, | would be paying more attention to their physical devel-
opment in regard to the remaining growth left. Furthermore,
| would have more carefully selected to whom | would place
brackets and | would have selected to treat some patients
earlier and some later.

In regard to extraction treatment. Certainly the percentage
of my extraction cases has dropped through the years. Influ-
enced by Tweed the extraction cases had increased.

In many cases this contributed to flatter profiles when the
biomechanics of the case where not properly controlled.
With the advent of bonding in the 70s’ the increased space
required for the positioning of the bands wasn’t needed any-
more. | have seen the swing of the pendulum over and over.
Today, | feel we are again on the non-extraction extreme. |
don't like the facial aesthetics in lot of non-ex cases treated
today.

11. Do you think that Randomized Clinical Trials (RCTs) have
conclusively responded to whether we can grow mandibles
or not?

We haven’t got the answer. The RCTs to date are comparing
things that cannot be compared. You cannot for instance
base your case selection sample on occlusion rather than
the Class Il skeletal discrepancy without proper vertical con-
sideration. Such sample selection are almost totally incor-
rect.

12. You have been a pioneer in self-ligation. Do you feel justi-
fied? Active versus passive ligation. Does it really matter?

| have used the active clip, largely because it was invented
by a close friend and the Facility of making was located in
Hamilton, a short drive from Toronto.

To be really critical, most papers show that there is more
friction in active versus passive ligation. In some instances
though, less friction leads to less control.

13. What is your opinion about the various so-called «esthetic»
orthodontic appliances, like «Invisalign», which have become
so popular among the orthodontists all over the world?

Aligners are following the same concept as the old-fashioned
tooth positioner that we used in retention to correct small
irregularities. So the concept is not new. Certainly, it has
a place in minor rotations moderate overbites but in many
instances it is misused. Many also fail to realize that you
may have the same compliance problems that we have been
faced with most removable appliances. Of course it appeals
to a major patient concern which is aesthetics and good
oral function and speech while wearing it. | would though
like to point out that many clinicians overdo it with aligners
and stripping. If a Bolton discrepancy is present, there is no
doubt that stripping can assist us in achieving a proper oc-
clusion. Additionally, the need to change a contact point to
a surface point to enhance the level of the interdental papilla
is valid in the absence of Bolton discrepancy there are all
kinds of alternative ways to move teeth properly without hav-
ing to reproximate healthy enamel. Finally, orthodontists not
a laboratory are the ones who are responsible for the proper
diagnosis and treatment plan of their patients.

Many skilled orthodontists use the hybrid method in selected
cases. That is they do most derotations and uprighting with
conventional braces in the posterior teeth (where the align-
ers have great difficulty to achieve) and then finish up the
case with aligners, avoiding thus to place brackets in the “so-
cial six area”.

14. Any last comment you would like to make?

Sheila (my wife) and | had a marvelous life. Together we
raised 3 sons.

| have been involved in the clinical and academic field until 3
years ago. Sheila has always been supportive with all of her
enthusiasm for the time that we devoted to the specialty and
we have no regrets!



Treatment of Class Il division 1 malocclusion: One vs. two phase
approach

Despina Koletsi'?, Kalliopi Valla'?, Evangelia Lempesi'?

Abstract

Obijectives: To evaluate the effectiveness of early 2-phase orthodontic treatment of Class Il division 1 malocclusion in mixed
dentition patients as compared to late 1-phase approach, on final ANB, overjet, peer assessment rating index (PAR) and inci-
dence of maxillary incisor trauma.

Methods: Electronic searches in MEDLINE, Cochrane Database of Systematic Reviews, Cochrane Central Register of Con-
trolled Trials, without language restrictions were performed. Unpublished literature was also identified through ClinicalTrials.
gov and the National Research Register. Randomized controlled trials (RCTs) comparing early 2-phase versus late 1-phase
treatment for Class Il/1 in the mixed dentition were included. Data extraction was conducted through standardized extraction
forms. Risk of bias assessment of the included studies was carried out in line with the Cochrane Risk of Bias tool. Also, the
quality of the evidence collected was assessed using GRADE.

Results: Three primary research studies were found to be at unclear risk of bias and were included in the quantitative syn-
thesis, comparing early 2-phase functional treatment versus late 1-phase control. The random-effects meta-analysis demon-
strated no evidence to support one treatment over the other with regards to final ANB (weighted mean difference, 0.0; 95%
Cl: -0.47, 0.47), final overjet (weighted mean difference, 0.27; 95% CI: -0.36, 0.91) and final PAR score (standardized mean
difference, 0.18; 95% CI: -0.13, 0.49). However, there was evidence to support early 2-phase functional treatment in terms of
minimizing the odds of trauma (odds ratio, 0.57, 95% CI: 0.34, 0.97; p=0.03 compared to 1-phase control). There was not
adequate evidence to evaluate early 2-phase headgear treatment as compared to early 2-phase functional treatment, or late
1-phase control. Overall, quality of evidence according to GRADE was rated as moderate to low.

Conclusions: On the basis of the results of this meta-analysis, patients undergoing 2-phase early functional treatment for

Class lI/1 correction, may present 43% lower odds of a new maxillary incisor trauma, compared to 1-phase controls.

Introduction

Class Il division 1 malocclusion with increased overjet rep-
resents one of the most common orthodontic problems
characterized of diverse etiology and underlying genetic
background. As the prevalence of such malocclusion varies
across different population settings and in view of the wide
diagnostic and classification spectrum of Class ll/1 mal-
occlusion, it is difficult to formulate unanimous reports of
frequency distributions for this occlusal trait in the general
population.'2 A large scale cross-sectional study in the Unit-
ed States including over seven thousand multi-ethnic par-
ticipants has revealed that the prevalence of 6 mm or more
overjet is 8 percent.> However, no attempts were made to
link the existing overjet measurements with the sagittal rela-
tionship of the posterior dental segments and the severity of
Class Il malocclusion.

A number of traits and parameters have been identified and
their coexistence with Class Il division 1 malocclusion has
been closely examined, such as increased overjet with inci-
sor protrusion and/or maxillary prominence. Increased inci-
sor protrusion has been associated with trauma, especially
among school children and particularly during physical
activity.*®

Facial profile attractiveness may be compromised in Class
II/1 patients as a result of the maxillomandibular skeletal
discrepancy and the underlying occlusal status, giving rise
to psychosocial effects on these patients.® Several studies
have recognized the relationship between malocclusion and
self-perception and it has been speculated that school teas-
ing and negative stereotyping with regard to facial appear-
ance may prove detrimental for the self-esteem standards of
young individuals.”™"°

It follows that a great number of patients and/or their par-
ents may seek orthodontic treatment for themselves and/
or their children with the expectation to improve their facial
appearance and minimize the adverse effects of a persis-
tent occlusal or skeletal discrepancy. From the orthodon-
tist’s perspective, there has been a long lasting debate as
to whether a Class Il division 1 malocclusion with increased
overjet should be treated in one or two phases." Regard-
less of the selected approach, the main objective of early
diagnosis and treatment of orthodontic problems is to expe-
dite the transition from mixed to permanent dentition and to
facilitate management of growth related skeletal problems,
with a long-term goal to maximize patient benefits in terms

" Department of Orthodontics, Dental School, University of Athens

2 Private practice, Athens



of efficacy and cost."

A recent systematic review™ concluded that early intercep-
tive orthodontic treatment in the context of a two-phase ap-
proach in young patients has proved no more effective than
a single phase treatment in permanent dentition, irrespec-
tive of the interventions followed. However, the results of
this study were presented 6 years ago and an update of the
existing evidence seems timely.

Therefore, the objective of the present study was to sys-
tematically search for, and assess the effects of one- ver-
sus two-phase orthodontic treatment on Class Il division 1
correction in young patients. In particular, successful Class
II/1 correction encompasses a number of outcomes such as
skeletal correction, overjet reduction, successful finishing of
the occlusion and incisor trauma prevention. Specific focus
has been placed on the comparison of one- versus two-
phase treatment approach in the long-term.

Materials and Methods

The following selection criteria were applied for this review:

a) Study Design: Randomized controlled trials (RCTs). In
absence of these, any prospective clinical trial was to be
considered.

b) Participants: Mixed dentition and adolescent patients
undergoing one- versus two-stage orthodontic treat-
ment for the correction of Class 1I/1 malocclusion.

c) Interventions: Orthodontic treatment with any appliance
type initiated in the mixed dentition phase and followed
by a second phase in the permanent dentition for Class
Il division 1 correction (2 phase/early treatment). The
comparator group had single phase, permanent denti-
tion orthodontic treatment (1 phase/late treatment- con-
trol).

d) Outcome measures: The primary outcome measures
were Class Il correction, assessed by final ANB and final
overjet at the end of comprehensive treatment.

e) Secondary Outcome measures included successful fin-
ishing of the occlusion [through peer assessment rating
index (PAR)] and incidence of maxillary incisor trauma
at the end of comprehensive treatment.

f) Exclusion criteria: Studies examining treatment effec-
tiveness only after 1 stage intervention, ie either early or
late treatment compared to untreated control groups.

Search strategy for study identification:

Electronic search within the following databases was under-
taken in October 15th 2013 (Appendix 1): Medline (1969 to
October 2013), Cochrane Database of Systematic Reviews
(October 2013), Cochrane Central Register of Controlled
Trials (October 2013). Additionally, unpublished literature
was searched in ClinicalTrials.gov (www.clinicaltrials.gov)
and the National Research Register (www.controlled-trials.
com), using the terms «Class Il malocclusion» AND «treat-
ment». Hand searching of the reference lists of the retrieved
for full text articles was also conducted.

Data collection and Risk of bias assessment

Assessment for eligibility, data extraction and risk of bias
was performed in a standardized manner by two reviewers
independently who were not blinded to author identity and
study origin. Titles and abstracts were examined first fol-
lowed by full text screening of the potential for inclusion arti-
cles. Information was obtained from each included study on
the following domains: (a) study design, (b) participants, (c)
intervention/s, (d) outcomes, and (e) observation period.
The Cochrane Risk of Bias Tool for Randomized Controlled
Trials was applied to assess the quality of the included stud-
ies.™ In particular, the following domains were rated: (1)
random sequence generation, (2) allocation concealment,
(8) blinding of participants and/ or personnel involved in the
study, (4) blinding of assessors, (5) incomplete outcome
data reporting, (6) selective reporting of outcomes, (7) other
sources of bias. An overall assessment of the risk of bias
was made for each included study (high, unclear, low). Tri-
als with at least 1 item designated to be at high risk of bias
were regarded as having an overall high risk of bias. Trials
with unclear risk of bias for one or more key domains were
considered to be at unclear risk of bias and trials with low
risk of bias in all domains were rated as low risk of bias.

Data synthesis

Clinical heterogeneity of included studies was assessed
through the examination of individual trial settings, inclusion
criteria, type of appliances used and data collection. Statis-
tical heterogeneity was examined through visual inspection
of the confidence intervals (Cls) for the estimated treatment
effects on forest plots. Also, a chi-square test was applied
to assess heterogeneity; a p-value below the level of 10%
(p<0.1) was considered indicative of significant heteroge-
neity." | 2 test for homogeneity was also undertaken. Publi-
cation bias was to be investigated through visual inspection
of funnel plots only if at least 10 studies contributed to data
synthesis.

Pooled weighted mean differences (WMD) or standardized
mean differences (SMD) were used for continuous outcomes
and Odds Ratios (OR) for binary outcomes with 95% con-
fidence Intervals (Cls) and, Prediction Intervals (Pls) where
applicable (at least 3 trials). A random-effects model was
considered more appropriate, as heterogeneity in clinical
settings from different studies was expected. Meta-analyses
were undertaken using the “metan” command in STATA,
version 12.1 TM software (Stata Corporation, College Sta-
tion, Texas, USA).

Quality of evidence

The Grading of Recommendations Assessment, Develop-
ment and Evaluation (GRADE) were implemented to assess
the overall quality of evidence as formulated by the inter-
ventions and the outcomes under study.'®'” According to
GRADE the overall body of evidence is rated as high, mod-
erate, low and very low. High quality of evidence means that
further research is very unlikely to change our confidence in
the estimated effect. Moderate: further research is likely to



have an important impact on our confidence in the estimated
effect and may change the estimate; Low: further research
is very likely to have an important impact on our confidence
in the estimated effect and is likely to change the estimate;
very low: any estimated effect is very uncertain.

Results

Search details and study description

The electronic search identified 8 articles to be included in
the review after full-text evaluation.™ 24 These were trial re-
ports of 3 primary large-scale research studies from North
Carolina, 28 Florida®2® and United Kingdom,?* which were
finally included in the quantitative synthesis (Figure 1).
Table 1 outlines the characteristics of the included studies.
All studies were randomized controlled trials (RCTs) carried
out in different location settings. Only one of those was mul-
ticenter (UK) whereas two single center studies were con-
ducted in the United States (North Carolina, Florida), while
they were all parallel in design, either with two (UK) or three
arms (North Carolina, Florida). The participants randomized
to different interventions ranged from 166 to 325. All stud-
ies reported a number of dropouts (from 38 to 117 in total)
mainly due to the long-term nature of the treatments as-
signed.
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Figure 1. Flow-diagram of article retrieval.

Characteristics of participants

Mixed-dentition patients were recruited on the basis of either
increased overjet (> 7mm) (North Carolina, UK) or Class Il
malocclusion more than one half cusp (Florida). Mean age
on treatment start ranged from 9.4 to 9.8 years.

Characteristics of interventions

Five different interventions were identified:

Early treatment with Headgear (North Carolina), bionator
(North Carolina, Florida), combination headgear/biteplate
(Florida), twin-block (UK) and 1-phase comprehensive
treatment without early intervention (early untreated con-
trol) (North Carolina, Florida, UK). All studies evaluated the
effectiveness of early functional appliance (2-phase) over
early untreated control treatment (1-phase), as both bion-
ator and twin-block appliances are regarded to be acting
in the same manner, promoting mandibular growth and de-
velopment.

Risk of bias in included studies

The method used to generate random sequence allocation
was clear in two studies which used a stratified block ran-
domization scheme controlling for sex (North Carolina) and
minimization stratified by center and sex (UK) respectively.
The Florida study reported using restricted randomization
with no further details. Concealment of allocation was ad-
equately described and implemented through central exter-
nal telephone system in one study (UK), whereas no details
were provided in the other 2 RCTs (North Carolina, Florida).
Blinding of outcome assessors was adequately followed
in all 3 trials, with the examiners not aware of patient al-
location during cast or radiographic evaluation. The Florida
study was the only one which reported that all devices were
“taken out of the patient’'s mouth, including molar bands”
upon examinations, facilitating clinician’s blinding (Florida).
The 3 RCTs reported on all predefined variables, and only
the (UK) was registered. Due to the long-term nature of the
interventions under study, an increased number of drop-
outs was identified, with the RCT from Florida presenting
the highest number (ie. n,,,=117). However, patient non-
adherence was generally balanced between the treatment
arms and reasons for attrition were not related to interven-
tions. All three studies were judged to be of unclear risk of
bias overall (Figure 2).

Effects of interventions

Functional appliance treatment versus control

The results of the three studies (North Carolina, Florida, UK)
were combined to evaluate the effectiveness of functional
appliance orthodontic treatment in the mixed dentition
followed by a second phase of comprehensive treatment
(2-phase functional) versus a single-phase late compre-
hensive treatment in adolescence (1-phase control). All
predefined outcomes, both primary (final ANB, final overjet)
and secondary (final PAR score, new incisor trauma), were
pooled for the three studies to obtain summary estimates
for each outcome.



Incomplete outcome data (attrition bias)

=3 | Allocation concealment (selection bias)

=3 ‘ Blinding of participants and personnel (performance bias)

. . = | Random sequence generation (selection bias)
' ‘ . Blinding of cutcome assessment (detection bias)

. . .. Selective reporting {reporting bias)

. . .- Other bias
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Figure 2. Risk of bias summary: judgment about each risk
of bias item for the included studies. The “plus sign” in the
green circle indicates low risk of bias; the “question mark”
within the yellow circle indicates unclear risk of bias.

- Final ANB in the intervention group ranged from 3.7 to
4.0 degrees, whereas in the control group from 3.5t0 4.5
(Table 2). A random-effects meta-analysis did not reveal
any difference in the final ANB between interventions
(WMD, 0.0; 95% CI: -0.47, 0.47; Figure 3). Observed
heterogeneity was low (1= 11.3%, p=0.32). The predic-
tion intervals indicate that the true intervention effect in
a new study will fall between -3.52 to 3.53 degrees (2=
0.02; Figure 3).

- Final overjet was between 2.6 to 4.3 and 2.5 to 4.0 for
the functional and the control groups respectively (Table
2). Random-effects meta-analysis did not show a sig-
nificant difference in the final overjet between functional
2-phase treatment and 1-phase control (WMD, 0.27;
95% CI: -0.36, 0.91; Figure 4); heterogeneity was high
(I’= 71.2%, p=0.03). The 95% PIs ranged from -6.98 to
7.53 (1= 0.22; Figure 4).

- Final PAR score, as shown in Table 2, was rated be-
tween 6 and 10.3 for the functional appliance group and
between 5.3 and 9.3 for the control. Overall, no signifi-
cant difference was observed (SMD, 0.18; 95% CI: -0.13,
0.49; 95% PI: -3.12, 3.48; 12= 0.04; Figure 5). The degree
of heterogeneity was moderate (1= 54.9%, p=0.11).

- New incisor trauma was recorded for 31 of 182 patients
who received a two-phase functional treatment (17.0%)

and for 51 of 195 one-phase control patients (26.2%;
Table 2). The random-effects meta-analysis revealed
43% lower odds of suffering a new trauma of the upper
incisors for children treated with the 2-phase functional
appliance (OR, 0.57; 95% CI: 0.34 to 0.97; Figure 6);
no statistical heterogeneity was inspected (1= 0.0%,
p=0.39).

Headgear

Effects of early headgear treatment in comparison to either
2-phase functional or 1-phase control were evaluated in
two of the included 3-arm parallel studies (North Carolina,
Florida). However, only the clinical trial carried out in North
Carolina reported on the use of headgear appliance alone.
This was a combination of high- and cervical-pull headgear.
The RCT from Florida described an either high- or cervi-
cal-pull headgear, both combined with a maxillary anterior
bite-plate. Consequently, it was felt that the results of these
studies regarding early headgear intervention could not be
mathematically combined through meta-analysis and are
only reported separately.

Headgear versus functional or control (North Carolina)
Outcome data regarding comparison between headgear
and both functional and control are presented in Table 2.
There was no clinically or statistically significant difference
between all three groups for final ANB (p=0.41), final overjet
(p=0.32) and final PAR score (p=0.35), as reported in the
North Carolina study. However, when new incisor trauma
was recorded, a statistically significant difference was ob-
served (OR, 0.36; 95% Cl: 0.13, 0.98; p=0.03) between
headgear (8/50 patients, 16%) and control group (21/61
patients, 34.4%) but not between headgear and functional
group (8/52 patients, 15.4%) (OR, 1.04; 95% CI: 0.31, 3.53;
p=0.93). Such difference is also likely to be considered of
clinical importance.

Headgear/bite plate versus functional or control (Florida)

A similar trend was also recorded in the RCT from Florida,
for the 3 continuous outcomes: no statistically significant
difference was detected for final ANB, final overjet or PAR
score. New incisor trauma throughout the treatment period
was detected in 16/72 (22.2%) of headgear patients, 19/67
(28.4%) of functional group and in 23/69 (33.3%) of control
group (Table 2). The results did not reach statistical signifi-
cance, though (headgear vs. functional: OR, 0.72; 95% ClI:
0.31, 1.67; p=0.41 and headgear vs. control: OR, 0.57; 95%
Cl: 0.25, 1.29; p=0.14).

Publication bias

Statistical assessment and visual inspection of publication
bias was not indicated, since only three studies were in-
cluded in the quantitative synthesis.

GRADE

The assessment of the quality of evidence on 2-phase func-
tional treatment (versus 1-phase control) revealed that the
level of the existing evidence was of low (final overjet, final
PAR) to moderate quality (final ANB, new incisor trauma)



across different outcomes. These findings suggest that fur-
ther research is (very) likely to have an important impact on
our confidence in the estimate of effect and is likely/may
change the estimate (Table 3).

Discussion

The results of the present meta-analysis failed to demon-
strate evidence to support early functional therapy, followed
by comprehensive treatment approach (2-phase) as com-
pared to 1-phase comprehensive adolescent treatment, for
Class Il division 1 correction. Success of Class II/1 treatment
was determined by measurements of final ANB, overjet and
PAR index. While ANB and overjet are generally accepted
indicators of skeletal and dental relationships, PAR is an
index of occlusal status which demonstrates the deviation
of the occlusion from the norm. It is a validated tool and
was treated as a continuous variable in this meta-analysis,
following its use in the included RCTs. Standardized mean
differences (SMD) were calculated, to account for the differ-
ent weightings for the PAR score components used in the
3 RCTs. Higher PAR scores indicate worse finished occlu-
sions compared to lower PAR scores.?>2 Final values of all
three continuous outcomes were synthesized in this meta-
analysis as there was no available data from the included
RCTs regarding the treatment induced change estimate.
Our findings are in keeping with the results of a previous
meta-analysis.™

On the basis of the most recent reports of the included
RCTs,?*2 it was felt appropriate to undertake a quantitative
synthesis of the results of these studies concerning upper
incisor trauma, as this had not been previously assessed.
Our findings regarding new trauma of the upper incisors
from the beginning until the end of all comprehensive treat-

ment (early plus late) showed evidence to support early
functional treatment (2-phase) in terms of minimizing the
odds for new events of trauma (OR, 0.57, 95% Cl: 0.34,
0.97; Figure 6).

The prediction intervals illustrated in the present meta-anal-
ysis may be considered more appropriate to delineate the
uncertainty in location and settings of the random-effects
distribution and are presented together with the Cls of the
average effect which are unlikely to capture variation of the
true effect in different studies/ settings.?®

Evaluation of the quality of evidence collected resulted in
downgrading the quality of evidence to moderate across
all outcomes due to imprecision, as the results of the in-
cluded RCTs were based on a much smaller number of
participants than initially planned and a significant number
of patients randomized to treatment groups were not ac-
tually analyzed® (Tables 1 and 2). Additionally, for two of
the outcomes under study (ie. final overjet and final PAR)
the quality of evidence was rated as low due to inconsis-
tency and imprecision.?! As all RCTs that contributed to the
quantitative synthesis were deemed to be of unclear risk of
bias (with low risk of bias on several domains), downgrad-
ing based on risk of bias was not considered appropriate®
(Table 3).

Information on evidence from other outcomes was beyond
the scope of the present study. Nevertheless, post-hoc
evaluation revealed that the included RCTs aimed to as-
sess a number of different outcomes regarding the effects
of early (2-phase) versus late (1-phase) orthodontic treat-
ment in Class Il/1 young patients. Those outcomes included
duration of treatment phases, complexity of treatment, arch-
dimensional changes, soft-tissue changes, children’s self
perception/ esteem, or cost outline.

Conclusions

1. There is no evidence to support early 2-phase functional against 1-phase comprehensive adolescent treatment for Class Il

division 1 correction in terms of ANB, overjet and PAR scores.

2. Young patients undergoing 2-phase early functional appliance treatment for Class Il correction present 43% lower odds of

suffering a new trauma of the upper incisors.

3. The quality of evidence collected was moderate at most, indicating that further research may modify the effect estimate for

all outcomes.

4. Further high-quality research on the effects of early orthodontic treatment for Class Il/1 correction is welcome, as a means

to facilitate evidence based clinical decision making.
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Figure 4. Random-effects meta-analysis of final overjet with 2-phase functional versus 1-phase control.
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Figure 5. Random-effects meta-analysis of final PAR score with 2-phase functional versus 1-phase control.
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Appendix

Appendix 1. Search strategy followed in Medline
Limits: ‘Humans’, no language restriction applied
Publication date: from 1969/01/01 to 2013/10/15
Search Builder: ‘All Fields’

#1 ((Class Il) OR (Class ll/1) OR (overjet) OR (prominent upper teeth) OR (prominent maxillary teeth) OR (prominent incisors)
OR (increased overjet))

#2 ((early treat*) OR (early treatment) OR (late treat*) OR (late treatment) OR (early management) OR (early manag*) OR (late
manag*) OR (late management) OR (early versus late treat*) OR (early vs late treat*) OR (early versus late manag*) OR
(early vs late manag*) OR (1-phase versus 2-phase treat*) OR (1-phase versus 2-phase manag*))

#3 ((randomized controlled trial) OR (randomised controlled trial) OR (randomized clinical trial) OR (randomised controlled
trial) OR (controlled clinical trial) OR (clinical trial) OR (prospective clinical trial) OR (prospective controlled trial))

Combination using “OR” and “AND” Boolean operators:

((Class II) OR (Class Il/1) OR (overjet) OR (prominent upper teeth) OR (prominent maxillary teeth) OR (prominent incisors)

OR (increased overjet)) AND ((early treat*) OR (early treatment) OR (late treat*) OR (late treatment) OR (early management)

OR (early manag*) OR (late manag*) OR (late management) OR (early versus late treat*) OR (early vs late treat*) OR (early

versus late manag*) OR (early vs late manag*) OR (1-phase versus 2-phase treat*) OR (1-phase versus 2-phase manag*))

AND ((randomized controlled trial) OR (randomised controlled trial) OR (randomized clinical trial) OR (randomised controlled

trial) OR (controlled clinical trial) OR (prospective clinical trial) OR (prospective controlled trial))
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Accelerated orthodontic tooth movement: current status

Thaleia Kouskoura', Stylianos Rodiou?, Nikolaos Gkantidis®

Abstract

A variety of surgical and non-surgical methods to accelerate the biological processes required for tooth movement are being
increasingly investigated. A number of non-surgical techniques such as low intensity laser irradiation, photobiomodulation,
and pulsed electromagnetic fields seem to all positively affect the rate of tooth movement; however they need additional and
usually expensive equipment to be applied. Surgical techniques such as corticotomies and periodontal distraction have also
been found to significantly accelerate tooth movement, most likely as a result of regional acceleratory phenomena initiated by
the surgical intervention. The patient acceptability of the surgical methods is however an important issue.

In this review the principles of accelerated tooth movement are discussed, the different methods and results from relevant
clinical studies are presented and clinical considerations with regards to the various methods are outlined. At present, most
human studies tested the effect of an intervention only in part of the overall treatment, while only one trial concluded over the
entire duration of the treatment that low-intensity laser was more effective compared to the conventional method. Caution is
required in the decision to adopt any of these methods in clinical practice as the number of studies is limited, the methodol-
ogy used is in many cases flawed and the cost/benefit ratio for the patient and the practitioner is not yet sufficiently defined

for any of these methods.

Introduction

Reduced treatment time is always desirable for the orth-
odontic patient, their guardians and the orthodontist. Ado-
lescent and adult patients, whose facial appearance is usu-
ally compromised for a certain period due to the presence
of orthodontic appliances', would highly benefit from a re-
duction in treatment time. A shorter duration of treatment
can also reduce the incidence and/or severity of certain
time-dependent side effects associated with orthodontic
treatment, such as apical root resorption, white spots and
caries?.

The average duration of an orthodontic treatment is 2 to
3 years with large variation noted in the findings of differ-
ent studies®. Factors associated with treatment duration in-
clude extraction vs. non-extraction therapy, combination of
orthodontics and surgery, the skills and clinical experience
of the orthodontist, the patient cooperation and treatment
complexity (tooth impactions, severe maxillary crowding,
degree of overbite correction required)®*.

Tooth movement occurs under the influence of an exter-
nal force and is mediated through biological changes in
the tooth supporting apparatus (periodontal ligament, al-
veolar bone, gingiva and the associated vascular/neural
components)®. The application of force on a tooth unit leads
to the development of areas of tension and compression
in the periodontal ligament, which mark the onset of an
inflammatory-like reaction within the periodontal ligament

and alveolar bone supporting the tooth. Local changes in
osteoclastic and osteoblastic cell activity lead to alveolar
bone remodeling and result in tooth movement.

Due to the importance of reduced orthodontic treatment
time, numerous attempts for accelerated tooth movement
have been made. In addition to the conventional methods
for increased efficiency of orthodontic treatment (e.g. appro-
priate biomechanics and force levels), novel approaches to
this end have been developed, which employ both surgical
and non-surgical techniques aiming to accelerate orthodon-
tic tooth movement. The array of surgical methods includes
distraction of the periodontal ligament or dentoalveolus,
alveolar decortication and corticotomy®. The non-surgical
techniques involve low-energy laser irradiation’, pulsed
electromagnetic fields®, electrical currents®, resonance vi-
bration' and the use of pharmacological agents.

The acceleration of tooth movement through surgical inter-
vention was introduced as early as 1959'"". Renewed interest
in this approach has resurfaced by Drs Wilcko and Wilcko,
who introduced the notion that the acceleration in tooth
movement after a surgical insult occurs due to regional ac-
celeratory phenomena'™. Suggested explanations of this
phenomenon involve an increased turnover activity in the al-
veolar cancellous bone' or an earlier removal of the hyaline
zone™®, either of which could ultimately lead to accelerated
tooth movement.
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With respect to the effect of the non-surgical methods on
the biology of tooth movement, it has been suggested that
low-intensity laser therapy and resonance vibration both act
via the RANK/RANKL/OPG pathway with low-intensity laser
therapy enhancing the expression of the macrophage-col-
ony stimulating factor (CSF-1) and its receptor' and reso-
nance vibration enhancing the expression of the RANKL in
the periodontal ligament'0.

A growing interest in developing methods that accelerate
orthodontic tooth movement has resulted in an increasing
number of in vitro, animal, and clinical studies being pub-
lished on this subject. Clinical trials usually compare the
rate of tooth movement with and without intervention in the
form of one of the aforementioned surgical and non-surgical
methods. This narrative review aims to critically evaluate the
clinical human studies on the subject and summarize the
available evidence in an attempt to provide useful clinical
recommendations.

Clinically tested methods

A brief description of the methods used for accelerated
tooth movement at present and which have been tested
in at least one clinical trial is provided in table 1. Detailed
presentation of each method and discussion of the clinical
evidence are given below.

Low-intensity laser therapy

This treatment modality is based on the application of low-
intensity laser irradiation (with wavelengths corresponding
to the infra-red spectrum) in the area where accelerated
tooth movement is required. The equipment used is mainly
a gallium-aluminium-arsenide diode semiconductor, which
is positioned intraorally in close proximity to the alveolar
mucosa. The irradiation of the alveolar mucosa in the areas
where accelerated tooth movement is required is carried
out in various neighboring sites along the root of the tooth.
Depending on the study protocol, 3-5 sites per tooth are
irradiated buccally and similarly 3-5 sites lingually/palatally.
The exposure time per site on the mucosa varies depend-
ing on the energy output of the diode used and the selected
clinical protocol. In most studies, it ranges between 10 and
20s. Exposure to the laser source was carried out at various
intervals, with more frequent applications (every 1, 2 or 3
days) carried out at the onset of tooth movement (first 0-7
days) and after that once a week or every two weeks.

Until now, most of the studies using low-intensity laser ir-
radiation assessed the effect on the rate of canine retraction
(or lateral incisor in one case), after premolar extractions'”
22 Most of the studies concluded that laser irradiation had a
positive effect on the rate of canine movement, increasing
it by 33% to 99%'182122, These were all prospective stud-
ies utilizing a split-mouth design, with three of them being
RCTs. Interestingly a single study with a relatively low risk of
bias® did not find a significant difference between the laser
and control groups. This finding can be attributed to the dif-
ferent laser application protocol they used compared to the
other studies. Namely, they applied laser irradiation on the

1st, 2nd, and 3rd day after initiation of retraction and repeat-
ed the 3-day application protocol after 1, 2, and 3 months.
This frequency of laser exposure is quite low compared to
all other studies. Furthermore, the rate of canine movement
reported in the study was the smallest compared to all other
studies (0.41mm/month).

There is only one study which examined the effect of laser
exposure on overall treatment time in non-extraction Class
| cases with mild to moderate crowding®. This study con-
cluded that over the entire treatment duration low-intensity
laser was more effective compared to the conventional
method (mean difference = -167days, p<0.001); average
treatment duration for the control was 18.8 months (SD:
4.3). However, this study caries some risk of bias as pre-
treatment comparability between tested groups was not ad-
dressed adequately.

Although this method gained much interest the last few
years, it is clear that well-designed studies with adequate
sample sizes are required in order to determine the actual
effect of low-intensity laser on the rate of orthodontic tooth
movement and orthodontic therapy overall. No significant
adverse effects were reported, such as root resorption or
periodontal destruction, although they were not adequately
examined in any study.

Photobiomodulation

In photobiomodulation, Light Emitting Diodes (LEDs) are
used which emit light corresponding to the near infra-red
spectrum. The light is applied extraorally. A scarcity of stud-
ies characterizes this method. In one human multi-center
prospective clinical study photobiomodulation was achieved
through a device worn by patients at home for 20 or 30 min/
day or 60 min/week. The target area is the alveolus of both
the maxilla and mandible. This study found a significant in-
crease (120%) in the rate of alignment of the anterior teeth?*
compared to conventional treatment. However, the design
of this study was poor, lacking appropriate and complete
reporting. No significant adverse effects were reported in
this study.

Pulsed electromagnetic fields

A pulsed electromagnetic field can be applied through a
removable appliance on areas of the alveolus where accel-
eration of tooth movement is required. The evidence on this
method is very limited. A split mouth prospective study? ap-
plied the electromagnetic fields through a circuit embedded
in a removable acrylic appliance for 8 hours daily, overnight.
The study indicated a 43% increase in the rate of canine
retraction between the experimental and control sites, until
completion of space closure. This single study suffers from
poor reporting, has an overall high risk of bias with unclear
randomization procedures, performance and detection bias.
No significant adverse effects were reported in this study.

Cotricotomy assisted tooth movement

In this method, vertical cuts, circular perforations, or both
are made in the alveolar cortical bone of the areas where



accelerated tooth movement is desirable immediately prior
to the start of movement. The cuts/perforations are per-
formed either with conventional burs or using piezosurgical
devices and should perforate the whole width of the cortical
bone. The results of the available studies are encouraging,
though the sample sizes are small and the size of the ef-
fect varies in most cases* 22627, Two studies'2® have shown
significant increases in the rate of canine retraction. In one
study the intervention was performed for positioning pala-
tally impacted canines on the dental arch?, while the other
study tested the effect on canine retraction following pre-
molar extractions during the 1st month'. In the last study
corticotomy perforations were performed without any flaps
using a disposable device; the intervention caused no pain
or discomfort the following days. These studies have some
methodological and reporting shortcomings but overall they
were not rated with high risk of bias. One study?® examined
the effect on the rate of canine retraction over a longer pe-
riod of time (4 months after the corticotomy/start of interven-
tion) and indicated that the acceleration in tooth movement
appears to be time dependent and the effect of the cortico-
tomy wears off slowly to reach the control baseline level of
tooth movement 4 months after the corticotomies are per-
formed. Finally, one study examined the time required for
surgery and the effect on oral health related quality of life,
between coritcotomy using round burs and piezoelectric
surgery performed mesially and distally along each tooth
root from second molar to second molar?” 3 and 7 days after
each intervention. Oral health quality of life was negatively
affected in the first 3 days by both methods and although
improved it did not reach baseline levels one week later.
Significant differences between methods were not detected
but the risk of bias was high and the power of the study
questionable. No significant adverse effects, with regards to
oral hygiene or periodontal parameters, were reported for
these methods, although these were not adequately/thor-
oughly assessed in any study.

Periodontal/Dentoalveolar Distraction

This method involves the mobilization of the alveolar seg-
ment of interest through intraoral dentoalveolar distraction
devices after carrying out an extensive corticotomy proce-
dure with removal of part of the alveolar bone. An impor-
tant number of studies have been published employing this
method to accelerate canine retraction in extraction spac-
es%-%, With this approach, the rate of tooth movement is de-
termined by the rate of activation of the distractor devices,
which in most cases was between 0.5 and 1mm per day.
The activation of the distraction devices was started on the
day of the surgery or soon after.

This procedure is more invasive compared to the ones
discussed above since it involves the mechanical move-
ment of alveolar segments. However, most studies do not
give much emphasis on adverse effects, although some
of them detected a certain degree of root resorption and
worsening of periodontal parameters?®36. Furthermore, the

long-term effects on root resorption, the potential effects
on developing roots, pulp vitality, periodontal tissues, and
possible canine root ankylosis were not monitored in any
of the studies. These studies usually report a few or no sig-
nificant adverse effects; however, this could be the result of
inadequate assessment and/or low study power to detect
adverse events.

Clinical considerations and recommendations

Low-intensity laser therapy

This type of intervention appears to be less prone to ad-
verse effects. Although, adverse effects were not adequate-
ly tested in any study, significant unfavourable outcomes
are not expected. On the contrary, there is one favourable
parallel effect which concerns the reduction of orthodontic
pain achieved by the use of low-intensity laser, although fur-
ther research is required also in this field*”. For the clinician
the need for additional equipment should be considered.
As regular application of the low-intensity laser irradiation
is probably needed to achieve significant acceleration, the
patient is required to attend the practice more frequently
especially on the first week following each appointment.
Portable devices have already been developed and if made
widely available and easily affordable they may expand the
applicability of this method in orthodontics®®. At present, the
cost/benefit ratio for the patient and the orthodontist needs
further clarification, although current results are promising.

Photobiomodulation

This method appears to have a significant treatment ef-
fect without undesirable side effects although the current
evidence is very limited. A certain degree of compliance is
required and the orthodontist will need to purchase special
equipment. The cost/benefit ratio for the patient and the or-
thodontist is unclear and recommendation for application
of this intervention in everyday clinical practice is probably
weak.

Pulsed electromagnetic fields

Though the existing evidence is very limited, the treatment
effect appears significant and adverse effects were not re-
ported. A motivated patient and significant degree of compli-
ance are required. The additional cost to the practitioner for
the special equipment must also be considered. The cost/
benefit ratio for the patient and the orthodontist remains un-
clear and recommendation for the application of this inter-
vention in everyday clinical practice is weak at present.

Corticotomy assisted tooth movement

This surgical method is more invasive in comparison to the
non-surgical interventions, and thus the patients need to be
informed about the post-surgical condition. Flapless meth-
ods seem quite promising in these terms, but they need
further investigation. There are no important adverse side
effects, though the evidence on this cannot be considered
adequate. The duration of the accelerating effect is also



questionable, as well as the effect in total treatment time,
since no clear conclusion can be drawn on this with the
current evidence. There is generally no need for costly addi-
tional equipment. A particularly suitable case would be that
of a patient requiring another necessary surgical procedure
(such as periodontal surgery or exposure of an impacted
canine). The cost/benefit ratio for the patient and the ortho-
dontist remains unclear, and as a result, this method cannot
be recommended at present as a routine procedure, though
it could be helpful in certain cases.

Periodontal/Dentoalveolar Distraction
This is a quite invasive surgical method which mediates

rapid tooth movement. The use of a special, quite bulky
intraoral device and the extensive surgical intervention re-
quired may render this method unacceptable for the aver-
age patient. The discomfort and effect on the quality of life
of the patients during this phase of the treatment needs to
be evaluated. Adverse effects, including a breach of the
periodontium and root integrity should also be considered.
Cost/benefit ratio for the patient and the doctor might be
considered unfavorable in light of the current evidence and
thus the recommendation for this intervention is weak at
present.

Conclusions

A clear interest of the orthodontic community in faster orthodontic treatment is reflected by an increasing number of publica-
tions on the subject in recent years. The proposed methods include surgical and non-surgical interventions and for at least
some of the methods the initial results appear to be encouraging. However, well designed and executed clinical studies are
needed before any solid conclusions can be reached. The possibility of using routinely any of these methods in everyday clini-
cal practice will ultimately depend on a number of factors such as cost, patient comfort and preferences, need for compliance,
assessment of adverse effects and of course effectiveness of the intervention.

Method

Low-intensity laser
therapy

Photobiomodulation

Pulsed electromag-
netic fields

Cotricotomy as-
sisted tooth move-
ment

Periodontal or Den-
toalveolar Distrac-
tion

Table 1. Brief description of the current methods used for accelerated tooth movement, tested in at least one clinical trial, and the number of

Description

Low-intensity laser irradiation (infra-red spectrum) applied in 3-5 sites per tooth root
buccally and similarly lingually/palatally. The exposure time per site ranges between 10
and 20s. More frequent applications are applied at the onset of tooth movement and
after each appointment.

Light Emitting Diodes (LEDs) corresponding to the near infra-red spectrum are applied
extraorally through a device worn by patients at home for 20 or 30 min/day or 60 min/
week. The target area is the alveolus of both the maxilla and mandible.

A pulsed electromagnetic field (0.5mT, 1Hz) can be applied overnight through a
removable appliance on areas of the alveolus where acceleration of tooth movement is
required.

Vertical cuts, circular perforations, or both are made in the alveolar cortical bone of the
areas where accelerated tooth movement is desirable immediately prior to the start of
movement. The cuts/perforations should perforate the whole width of the cortical bone.

Mobilization of the alveolar segment of interest through intraoral dentoalveolar distrac-
tion devices after carrying out an extensive corticotomy procedure with removal of part
of the alveolar bone (activation: 0.5-1 mm/day). This method is applied to accelerate
canine retraction in extraction spaces.

clinical trials carried out for each method.

No of clinical trials
7
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The therapy of the impacted canine

Stylianos I. Koutzoglou, Meropi N. Spyropoulos®

ABSTRACT

Material: Our clinical research was based on findings from 129 orthodontic patients (79 female, 50 male) between 10.9 and
46.1 years of age who had 171 impacted canines.

Methods: The canines, according to their radiographic position in the orthopantomogram (OPG) at the onset of treatment,
were grouped into 7 categories (Grade I-VIl) and were treated orthodontically and surgically over a period of 18 years by the
first author (S.1.K.). The diagnosis of the impacted canines was based mainly on the study of the OPG, and the clinical evalu-
ation, which included the intraoral palpation and the meticulous observation of the characteristics of the anatomical structures
(crown and root) of the adjacent teeth. The diagnosis of the impacted canine, the early treatment of the ectopically erupting
or impacted canine, the side effect of the loss of the lateral incisor, the surgical procedures that we performed, according to
the location and the severity of the canine impaction, several important orthodontic considerations and the ankylosis of the
impacted canine a priori or during its traction are discussed in this clinical study.

Results: Forty-one canines erupted spontaneously after space gaining, and the other 130 were treated surgically with an
open (66 cases) or a closed (64 cases) exposure technique. Finally, 167 canines out of 171 were moved into the dental arch
to a proper position. Four ankylosed canines and 3 proximal lateral incisors were extracted. These side effects were mainly
associated with a traditional closed surgical exposure technique.

Conclusions: We finally concluded that we should perform an open surgical technique in the cases of palatal impaction and
a closed surgical technique in specific cases of labial impaction. If the proper uncovering technique is chosen for each case,
is performed in time and skeletal anchorage is used during the canine traction, where necessary, severe root resorption of
the lateral incisor and ankylosis of the impacted canine can be avoided during its traction and the eruption process can be

simplified, resulting in a predictable and non-time-consuming outcome in most cases.

INTRODUCTION

The maxillary permanent canine comes second in frequen-
cy of impaction, after the third molar, with a prevalence of
approximately 1.5% of the population. Chu et al.' reported
a maxillary canine impaction prevalence of 0.8%, Dachi and
Howell? give for the same tooth, a prevalence of 0.92%,
whereas Ericson and Kurol,® and Thilander and Myrberg,*
reported a prevalence of 1.7% and 2.2% respectively. The
above-mentioned percentages depended on the mean
age of the population examined in each study: the higher
the mean age of the examined population, the smaller the
percentage of impaction of the maxillary canine. The preva-
lence of mandibular canine impaction fluctuates between
0.07%"' and 1.29%.5

In 1949 Dewel® writes about the upper canine: "Of all teeth it
has the longest period of development, the deepest area of
development and the most devious course to travel from its
point of origin to full occlusion. ...Although it starts to calcify
almost as early as the first molar and the central incisor, it
takes nearly twice as long to achieve complete eruption,
which makes it susceptible for much longer to environmental
influences, whether favorable or unfavorable”. Independent-
ly of these developmental considerations, the most com-
mon causes for canine impactions are localized, as Bishara’

states in his review and as reported by other authors.®'
Such causes include: the long path of eruption, tooth size-
arch-length discrepancies, abnormal position of the tooth
bud, prolonged retention or early loss of the deciduous
canine, trauma, presence of an alveolar cleft, ankylosis of
the deciduous or permanent canine, cystic or neoplasmatic
formation or dilacerations of the root and supernumerary
teeth. Root deviation of the first premolar could also be an
aetiological factor of maxillary canine displacement.® An as-
sociation between palatal canine impaction and microdon-
tia of the lateral incisors has also been reported.®'"'31* This
type of impaction occurs more frequently in patients who
present horizontal growth characteristics, wide maxillary
arches™' and Class Il division 2 malocclusion.' In these
conditions the canine is free to “dive” into the bone and to
become palatally impacted.™ The labial canine impaction in
the maxilla occurs more frequently in patients with an arch-
length deficiency and vertical growth characteristics.'®!
The congenitally missing maxillary lateral incisor and the
variation in the root size of the tooth, as well as variation in
the timing of its root formation, have been implicated as im-
portant aetiological factors associated with maxillary canine
impaction.® 1417

aOrthodontist, DDS, Dr. med. dent., private practice, Rethymno/Crete
bProfessor Emeritus of Orthodontics, School of Dentistry, University of Athens



MATERIAL

Our clinical research was based on findings of 129 orth-
odontic patients (79 female, 50 male), who presented 171
impacted canines. The patients’ ages at the beginning of
therapy ranged between 10.9 and 46.1 years.The canines
were considered impacted when their roots were fully devel-
oped but the teeth were still covered with bone or mucosa.
In total, 161 (94.2%) were found in the maxilla and 10 (5.8%)
in the mandible. Thirty-seven of the impacted canines in the
maxilla were found in labial (23%) and 124 in palatal (77%)
malposition, while in the mandible 7 impacted canines were
found in labial and 3 in lingual malposition.

All the patients were treated orthodontically and surgically
over a period of 18 years by the first author.

AETIOLOGICAL CONSIDERATIONS

Microdontia of one or both lateral incisors in the maxilla was
ascertained in 22 patients (17.1%) with simultaneous palatal
impaction of 27 canines. The microdontia of the lateral inci-
sor was considered to be the main aetiological factor for the
palatal impaction of these canines. Aplasia of one or both
lateral incisors in the maxilla was found in 4 more patients,
and in 2 other patients aplasia of one and microdontia of the
other lateral incisor, were also considered to be the princi-
pal aetiological factors for the palatal impaction of 8 more
canines. Of the 124 palatally impacted canines, 35 (28.2%)
were associated with the presence of microdontia or apla-
sia of lateral incisor/s, this being the main cause of their
impaction. Of a total of 103 patients, who presented upper

Fig 1. A, OPG of a 15-year-old male patient with an upper right labially impacted canine; B, Schematically, the improper placement of the head
in the horizontal plane (head inclined to a ventral inflexion) is shown. The vertical dimension of the anterior teeth is particularly influenced by the
head inclination. The length of the upper anterior teeth, which is measured in the radiograph, is increased, while the radiographic length of the
lower anterior teeth is reduced.?® C, Schematically, the positioning of the upper canines and the lower incisors, their relationship to the film, to
the section thickness and to the result of their images (F: Film, S.T.: Section Thickness, R: Result, H.l.: Head Inclination, a and b: distances of
the upper right (13) and left (23) permanent canines corresponding to the film); Section Thickness or Slice Thickness: means the thickness of
the section that is in sharp focus on a tomogram. D, Observe the labial crown-torque of the upper right lateral incisor. E, The palatal bud in the
region of the upper right lateral incisor was created by the palatal inclination of its root and not by the impacted canine on this side. The labial
crown-torque of the upper right lateral incisor and the palatal inclination of the crown of the upper right central incisor are meaningful clinical

observations.




canine impaction, 18 patients (17.5%) presented palatally
displaced canines on both sides of the maxilla.

One odontoma was the main cause of the labial impaction
of one upper canine.

In three other cases, the mesial-palatal drifting of the sec-
ond premolar was considered to be the main cause of the
palatal impaction of three canines. In all three cases there
was delayed shedding of the deciduous second molars. Af-
ter the extraction of the primary second molar, the second
premolars erupted at an accelerated rate in a better position
in the arch, as if the obstacle to their eruption had been
eliminated.

Three other cases presented ankylosis and delayed shed-
ding of the deciduous canine, which could have caused
the palatal impaction of the corresponding permanent ca-
nine. Persistence of the deciduous canine was found in 124
(72.5%) out of the total 171 cases.

In four other cases, labial (in 3 cases) and palatal (1 case)
impaction of the upper canine and simultaneous transpo-
sition18-27 was diagnosed. In two of these cases (labial
impaction) a maxillary canine-lateral incisor transposition
(Mx.C.12) was found and in the third case (palatal impaction)
a maxillary canine-first premolar transposition (Mx.C.P1)
was noticed. In one case in the mandible, labial impaction
of the lower left canine was diagnosed in combination with
Mn.C.12 transposition. A pseudotransposition was observed
in four other cases in the maxilla. According to Peck S.
and Peck L.,2 “the type of pseudotransposition in maxilla
is usually characterized by a maxillary canine crown visibly
erupted mesiofacially relative to the lateral incisor, but on
x-ray analysis, the crown of the canine is clearly seen as
only tipped forward with its root apex still distal to the lateral
incisor; this is not a transposition at all, and it should be
classified simply as a case of ectopic eruption of the maxil-
lary canine tooth”.

METHODS
Categorization (Grade of impaction)

In order to have specific criteria concerning the severity of
the impaction, the impacted canines were grouped into 7
categories (GR | — GR VII), according to their radiographic
position in the orthopantomogram (OPG) at the onset of
treatment.?

Diagnosis of impaction

From the study of the OPG, the accurate location of the
crown of the impacted canine was evaluated, before its
surgical exposure, but it was more specifically located with
the help of clinical examination. This included the intraoral
palpation and the meticulous observation of the character-
istics of the anatomical structures (crown and root) of the
adjacent teeth (premolars, deciduous canine, permanent
incisors) and especially those of the lateral incisors (Fig 1).
If we observe only the OPG in the case of Figure 1, A, we will
find that the head of the patient, during the exposure, in re-
lation to the median-sagittal plane, was placed in the proper
position? (Fig 2, A and B) and, as a result, we can roughly
compare distance measurements between the right and left
side. The mesiodistal width of the crown of the upper right
canine is greater in comparison to the same width of the
crown of the upper left canine. Due to this measurement
we can conclude that the crown of the upper right canine
is placed more palatally in comparison to the crown of the
other maxillary canine. The distance between the crown of
the canine and the film was greater on the right side (a>b,
Fig 1, C). This information in combination with the clinical
examination (Fig 1,D and E) leads to the conclusion that the
crown of the upper right canine is positioned between the
labial side of the palatally dislocated root of the upper right
lateral incisor and a part of the palatal side of the labially
dislocated root of the upper right central incisor.

A CBCT was only performed in the severe cases of impacted
canines in which the eruption of the impacted canine after
its surgical exposure was severely impeded by the location
of its crown, by ankylosis of the impacted canine or by an
improper direction of orthodontic traction.?

BN T

Fig 2. A, Proper positioning of the head in the cephalostat of the panoramic apparatus in the median-sagittal plane; B, Schematically, the effect
of the improper placement of the head in the median-sagittal plane is shown, as well as the asymmetric radiographic results regarding the
anatomical structures of the right and left side of the mandible.?® Reproduced with permission from Quintessence Publishing.




THERAPY
EARLY TREATMENT

Palatally erupting permanent canines - extraction of
maxillary deciduous canines

The referral of the patients for extraction of the maxillary
deciduous canines was the only therapeutic measure, when
palatally erupting permanent canines were diagnosed (Fig
3). Therefore, all these cases were excluded from our clini-
cal study.

Extraction of deciduous molars

Delayed shedding of deciduous molars, regardless of its
cause, could lead to a change in the premolars’ path of
eruption. Subsequently, the developing canine could also
be pushed and dislocated into an abnormal position by the
dislocated premolars.

Severe lack of space for the eruption of maxillary per-
manent canines

In cases of severe lack of space for the natural eruption of
the permanent canine, we used the rapid palatal expansion
(RPE) technique to gain enough space for the accommoda-
tion of the permanent canine in the dental arch and to pre-
vent, early enough, the progressive root resorption of the
permanent lateral incisors. In total, we used the RPE in 57
cases (35.4%) out of 161 impacted canines in the maxilla.
In a few cases, Pendulum-type appliances®®3' were used,
during the mixed dentition stage, to gain space in the sag-
ittal direction and to allow for the natural eruption of the
ectopically erupting canines.

In 12 cases of severe lack of space the extraction of the
four first premolars, alone or in combination with RPE, was

considered necessary.

Transposition of the permanent canine

In the cases of transposition, an auxiliary attachment was
bonded onto the impacted tooth during its surgical expo-
sure. With its help it was possible to move the tooth before
its artificial, “orthodontic” emergence to a better position
close to its proper position in the dental arch, in order to
achieve its final alignment (Fig 4).

SURGICAL EXPOSURE TECHNIQUES

There are numerous surgical procedures®3?%° to expose
an impacted canine and to bring it to its proper position
in the dental arch. Generally, there is the open exposure
technique, which allows natural eruption of the impacted
canine and the closed exposure technique with the place-
ment of an auxiliary attachment. Orthodontic traction is
subsequently performed on the attachment to move the im-
pacted canine.

Labial Impaction

Labial impaction especially of the maxillary, but also of the
mandibular canine, could mainly be the result of the follow-
ing situations: (a) lack of space for its eruption because of
maxillary dental midline shifting, often in micrognathic max-
illas, (b) ectopic migration of the canine with its crown over
the root of the lateral incisor, or even more mesially (grade
of impaction GR VII),? or over the root of the first premolar,
or even more distally (grade of impaction GR VII),? (c) dis-
turbance of its natural eruption because of delayed shed-
ding of the deciduous canine and (d) the tooth bud of the
canine in a severely vertically displaced position (grade of
impaction GR VI),% (e) cleft lip and palate cases.

Fig 3. A, OPG of a 9-year-old male patient, who was referred for the extraction of his deciduous canines in maxilla, as the only therapeutic
orthodontic means for his palatally erupting permanent canines; B, Intraoral photograph of the same patient; C, Intraoral photograph of the

same patient 17> years later.




Fig 4. A, OPG of a 10-year-old female patient; her lower left deciduous canine is in the arch and the corresponding permanent canine is
impacted, transposed and located between the lower left lateral and central incisors (Mn.C.I2). B, Occlusion of the left side of the same
patient; C, Impaction and transposition of the lower left permanent canine; D, Closed surgical exposure and attachment placement; E and F,
Orthodontic traction of the transposed lower left permanent canine; G, Final OPG; H and |, Final result after appliance removal.

The first thing we did in the (a) cases was to create suf-
ficient space in the dental arch and to wait. It was a ques-
tion of time. In most of these cases the canine erupted in a
short time, without any surgical intervention, because the
“obstacle” (lack of space) had been eliminated and mainly
because of the inherent eruptive ability of the tooth to come
into occlusion. In the (b) cases we used a closed surgical
technique (3 cases) as described in Figure 4 and an open
surgical technique (1 case). In the (c) cases we removed
the deciduous canine, created sufficient space for the im-
pacted canine in the arch and waited. If the canine’s crown
was located close to the occlusal plane, the emergence of
the impacted tooth was a question of time. But if the crown
of the impacted canine was located in the middle or the

apical third of the incisors a closed surgical procedure was
performed. A full-thickness mucoperiosteal flap had to be
raised to expose the cortical plate. After that, the bone from
the canine’s crown had to be removed carefully, not from
the whole crown, but only from a small area, which was ad-
equate for the bonding of an attaching device (Fig 5D). The
flap was repositioned and sutured in its original position.
After one week we removed the sutures and we began with
the orthodontic traction using light forces. The same tech-
nique was also performed in the (d) severe cases (grade of
impaction GR IV-VI), as also seen in Figure 5D.

Palatal Impaction
After local anesthesia an incision was performed as far as



Fig 5. A, OPG of a 15-year-old female patient; all four permanent canines are impacted. B and C, Open surgical exposure of the palatally
impacted canines; D, Closed surgical exposure of the lower right permanent canine; E and F, The use of skeletal anchorage in this case was
not only essential for the anchorage unit itself, but it played the role of the main determinant for the traction vector. In this case a traction vector

of horizontal direction was essential for the first stages of the impacted canine’s traction. G,H,l, J and K, Covering the recession area via “guided
tissue regeneration”; L and M, Posttreatment intraoral photographs.




Fig 6. A, Upper dental arch of a 17-year-old male patient who presents the upper right second premolar and the upper right permanent canine
palatally dislocated; B, Elevation of the flap; C, Before the flap was repositioned apically, part of which covered the occlusal surface of the

second premolar which was intraoperatively cut and removed. D, Surgical dressing in place; E, The patient came to the surgery because of a
haematoma in the flap area the same day. The haemorrage originated from the region of the flap, where a part was cut and removed.

the cortical bone following the palatal contour of the teeth,
in most of the cases from the mesial aspect of the central
incisor up to the distal aspect of the first premolar. Then,
the full-thickness mucoperiosteal flap was raised to such an
extent, that the exposed cortical plate allowed the surgeon,
using a low-speed bur with careful cooling, to remove the
bone that covered the canine’s crown approximately 1 to
2 mm above the cementoenamel junction (CEJ) as well as
part of the follicular tissue from its socket. The bone tissue
was respected and only as much as needed was removed.
The CEJ area as well as other anatomical structures, such
as the roots of the adjacent incisors, were not disturbed.
Then, in the closed procedure cases, 35% phosphoric acid
in gel form was applied for 10 seconds to prepare the enam-
el surface, and an eyelet with a small metallic chain was
bonded onto the tooth. This attachment (eruption appliance;
GAC, Central Islip, NY) was the same for the whole period
of the study. Finally, the full-thickness mucoperiosteal flap
was placed in its original position and sutured with 3-0 silk
sutures. One week after surgery, the sutures were removed,
and the orthodontic traction began.

In the open procedure cases, the full-thickness flap was re-
positioned apically and was sutured (Fig 5, B). Finally, the
tooth and the operative area were covered with a eugenol-
free surgical dressing (Coe-Pak; GC America, Alsip, Ill - Fig
5, C) for wound protection and short-term patient comfort.
The dressing was positioned carefully, and placed as api-
cally as possible over the exposed crown, so that between
the mucosa and the tooth crown there would be a layer
of dressing. Under these circumstances, the proliferation of
the gingival tissue was controlled, a quick covering of the
tooth was prevented, and the tooth could erupt more freely
without being impeded by the gingival tissue. The sutures

were usually removed a week after the operation. After par-
tial eruption, an auxiliary attachment was bonded onto the
crown, and orthodontic traction was initiated.

In cases of deep infraosseous impacted canine, a new sur-
gical dressing was positioned for a second time one week
after exposure. After the final removal of the dressing, the
patient was strictly advised to clean the exposed tooth prop-
erly. Under these circumstances, in routine cases, the erup-
tion of the tooth was not disturbed by the hard palatal mu-
cosa or any inflammatory tissue around the exposed crown
of the impacted canine. In a few cases of deep infraosseous
impacted canines, and especially in older patients, the pala-
tal mucosa tended to recover the exposed tooth, in spite
of the use of surgical dressing, before the bonding of an
attaching device. The excision of the palatal mucosa was
necessary in these cases. For the excisional procedures
and the gingivectomies, we have routinely used the electro-
tom for the last 18 years. The palatal mucosa is certainly a
tenacious soft tissue, which greatly resists being perforated
by teeth, such as an impacted canine, and particularly when
its root is completely formed, its inherent eruptive ability di-
minished and the patient is no longer young, which results
in decreased tissue metabolism. In these cases two or three
uses of surgical dressing, changed weekly, were adequate
and the use of the electrotom was rare, especially in cases
in which the patient maintained proper hygiene of the ex-
posed canine.

Impaction in the middle of the alveolar ridge

When the crown of the impacted canine was located in the
middle of the alveolar ridge (absence of the canine bulge
palatally or labially), space in the arch was created prior to
uncovering the impacted canine. If the tooth did not erupt
spontaneously, the exposure was performed on the side



Fig 7. A, Orthodontic traction of the palatally impacted upper right permanent canine in a 13-year-old male patient with the use of skeletal
anchorage; notice the deep bite. B, Sodium fluoride paste is carefully applied only in the grooves of the occlusal surface of the upper first
molars as a preventive means for caries immediately before the placement of the glass-ionomer cement bite-planes. C, The fixed bite-planes
allow the exposed canine to move labially. Proper hygiene through interdental brushes plays a significant role in the prevention of gingival
inflammation around the mini-implant and the other orthodontic devices. D, Two complications of the mini-implant use, appeared one week
after its placement: a) the aphthous ulceration mesial to the head of the mini-implant and b) the migration of the mini-implant (displacement
within the bone - compare with Fig 7, A). E, Two months after the initiation of orthodontic movement, the exposed canine reached a relatively
good position in the dental arch and the fixed bite-planes were removed. Notice that the sodium-fluoride paste remained uninfluenced by the
glass-ionomer cement and protected the grooves of the occlusal surface of the first molars from caries. F, The glass-ionomer cement is easily

removed with bracket-removal-pliers because of the layer of the sodium-fluoride paste.

(palatally or labially) from which less bone tissue had to be
removed. If this occurred on the labial side, a closed expo-
sure technique was the case and an open exposure was
performed, if the bone was removed palatally. Elevation of
the full-thickness mucoperiosteal flap labially and palatally
was rarely needed (2 cases) in order to control this.

Postoperative bleeding

This side effect was experienced in 3 cases of palatally im-
pacted canines, in which an open surgical technique was
performed. In one case, two vertical sections of the original
full-thickness flap were performed and in two other cases a
full-thickness part of the flap was cut and removed, in such
a manner, so that the impacted tooth could erupt unimped-
ed (Fig 6).

ORTHODONTIC CONSIDERATIONS

Mini-implants

The orthodontic means that have been used to bring the
impacted tooth into the arch were also adapted, during this
period of 18 years, to the new technological methods of our
profession. The use of skeletal anchorage by mini-implants
and temporary anchorage device (TAD) systems gave us
the ability to avoid anchorage-loss during canine traction.

Fixed bite-planes of glass-ionomer cement

When the palatally impacted canine had partially erupted
after its open surgical exposure, a bracket was bonded onto

its crown and the tooth was moved labially by orthodontic
traction. In deep bite cases, the labial movement of the ca-
nine was severely hindered by the occlusion. In such cases,
to raise the bite, fixed bite-planes of glass-ionomer cement
placed on the occlusal surface of the deciduous molars or
first permanent molars in upper or lower jaw were used (Fig
7).

ANKYLOSIS

Eleven canines of the 130 that were treated surgically had
ankylosis, either a priori or during orthodontic traction. The
percentages of ankylosis were 3% (2 out of 66 cases) in the
open technique and 14% (9 out of 64 cases) in the closed
technique. The issue of ankylosis in relation to the impac-
tion of canine has been discussed.?®

RESULTS

Forty-one canines erupted spontaneously after space gain-
ing, and the other 130 were treated surgically with an open
(66 cases) or a closed (64 cases) exposure technique. Fi-
nally, 167 canines out of 171 were moved into the dental
arch to a proper position. Four ankylosed canines and 3
proximal lateral incisors were extracted. These side effects
were mainly associated with a traditional closed surgical ex-
posure technique.?®

DISCUSSION
Material



The size of our sample is considered satisfactory enough
to obtain a clear overview of the therapy of the impacted
canine, in comparison with other clinical studies, in which
similar issues were addressed.**® Additionally, the entire
material for this clinical study came from the private prac-
tice of the first author and all the impacted canines were
orthodontically and surgically treated by him. In this way,
every patient, in any stage of the orthodontic or surgical
therapy was examined by the same clinician, who, thus, di-
rectly had full control and information about the outcome of
every treatment modality.

Diagnosis

When the information, (which can be gained by the study
of OPG and lateral cephalogram, for which every patient
is normally referred, before the undertaking of their orth-
odontic therapy), is exhausted and the clinical examination,
which includes the intraoral palpation and the meticulous
observation of the characteristics of the anatomical struc-
tures (crown and root) of the adjacent teeth (premolars,
deciduous canines, permanent incisors) and especially of
the lateral incisors is performed, the estimation of the ana-
tomical position of the impacted canine could be accurately
determined in the majority of cases. Similarly, Gavel and
Dermaut,®*® evaluating whether panoramic tomograms
and cephalograms, which are routinely used in orthodontic
practice, could provide adequate information to locate an
impacted canine, concluded: “By analysis and evaluation of
both dental panoramic tomograms and cephalograms the
estimation of real position of the canine could be accurately
determined”. The orthodontist could also rely on the “Buc-
cal Object Rule” (BOR).%®

CBCT (Cone Beam Computed Tomography) images are
perceived to be more useful than traditional radiographs for
the evaluation of the canine’s impaction®” and might change
the recommended treatment plan in approximately 25% of
these cases.® “The increased precision in the localization
of the impacted canines and the improved estimation of the
space conditions in the arch obtained with CBCT result in
a difference in diagnosis and treatment planning towards
a more clinically orientated approach”.*® “However, no pa-
tient outcome efficacy studies have been conducted, and
CBCT is recommended only when the information can-
not be obtained adequately by lower dose conventional
radiography” .60

Other x-rays or more invasive diagnostic means, like CT or
CBCT, must only be used in complex cases such as: neo-
plasmatic or cystic formations, cleft lip and palate cases,
other craniofacial structural anomalies, multiple impactions
with obviously unclear panoramic radiographic findings and
in some cases of extremely dislocated canines, where the
accurate location of the impacted canine and its relation-
ship to other anatomical structures, such as the sinus or the
roots of the adjacent teeth, are necessary for the surgical
exposure and the treatment plan.®

CT39,53,63-65 or CBCT®626668 jmages provide accurate
data, which could be lost during traditional radiographic
analysis, such as the accurate extent of root resorption.
However, it has to be noted, that from a radiation-protection
point of view, conventional images still deliver the lowest
doses to patients.®®° Therefore, when 3-dimensional imag-
ing is required in orthodontic practice, a cone beam com-
puted tomography (CBCT) should be preferred over a CT
image.526°

Fig 8. A, OPG of a 16-year-old female patient; the maxillary permanent canines are palatally impacted. B, Occlusal view of the maxilla at the

onset of treatment; C, Open surgical exposure and use of a vertical mattress suture; D, Surgical dressing in place; E, Ten months after exposure,

the impacted canine reached a relatively good position in the dental arch.




We consider that with the actual data and diagnostic means,
which are available today, in simple cases, such as those of
canine impaction, we must bear in mind that CT or CBCT
examinations expose the patient to so much additional ra-
diation, increase the costs of therapy and damage the en-
vironment generally, that they can not be justified by the
additional diagnostic information they provide. More inva-
sive diagnostic means, such as CT or CBCT, should only be
used for the accurate diagnosis in complex cases, such as
those mentioned above.

Early treatment

Early treatment of ectopic maxillary canines is called for be-
cause of the risk of progressive resorption of the roots of the
respective maxillary incisors.55363.7074 “Resorption of adja-
cent incisor roots might occur in nearly 50%, and two thirds

characteristics of the anatomical structures (crown and root)
of the incisors and especially these of the lateral incisors
after meticulous observation and intraoral palpation, micro-
dontia and/or aplasia of these teeth could be an important
reason to refer the patient for an OPG, even if there is no
other obvious sign or symptom for the undertaking of orth-
odontic treatment. If a palatal misplacement of the canine is
finally diagnosed, the extraction of the deciduous canines
in the upper jaw is recommended. For the labial impaction
of the maxillary canines, the lack of space was ascertained
as the main aetiological factor,”'" while in the cases of pal-
atal impaction the microdontia of the lateral incisor®'"13.14
could be discerned to be the more frequent cause and not
the lack of space, because, in the majority of these cases,
enough space was available. The congenital absence of the

Fig 9. A, OPG of an 11%»-year-old female patient with labial impaction of the upper left permanent canine; the resorption of the apical third of
the root of the upper left permanent lateral incisor by the dental follicle of the proximal canine is seen. B, Closed surgical exposure procedure;
C, The impacted upper left permanent canine was moved orthodontically with the use of skeletal anchorage devices. D and E, Periapical
films during active orthodontic therapy showing the reduced bone support of the upper left permanent lateral incisor; F, The original severe
root resorption of the lateral incisor did not deteriorate with the orthodontic treatment, and the incisor could remain in the mouth functioning
satisfactorily and providing the most natural aesthetic appearance to the patient’s anterior teeth. G, Occlusion 1% years after the end of the

active treatment.

of those are in the pulp.”®2% It is recommended that every
new patient, aged 9 to 10, be examined very carefully, bear-
ing in mind the possibility of palatally erupting canines.® It
has been clearly shown that extraction of primary canines
in the upper jaw has a favorable effect on palatally erupting
maxillary canines, in most cases, if this extraction treatment
is performed in time. The ectopic position and the path of
eruption of the maxillary canine should be identified before
the age of eleven.®

Generally speaking, for every child in the mixed dentition
stage, an OPG is recommended.” More specifically, the

lateral incisors is also related to the palatal displacement of
the canine.™'” In our study, out of 37 canines, which were
found in labial impaction in the maxilla, 27 erupted sponta-
neously after space gaining, which was created by means
of RPE and/or orthodontic movement of the adjacent teeth.
Without any surgical intervention, only 11 palatally impacted
canines from a total of 124 could emerge spontaneously,
after orthodontic optimization of the canine space in the up-
per dental arch. Stellzig et al,10 Al-Nimri'" and Jacoby™ de-
scribed similar findings on the aetiology and characteristics



of the canine impaction.

Another point to be noted is the increased percentage of
the palatally impacted canines in comparison to that of the
labially impacted canines as the patients’ age advances.
Because of that, it could be concluded, that a sufficient
number of maxillary canines, which at a young age are labi-
ally impacted, will not stay in an infraosseous or submu-
cosal position, but they will emerge into the oral cavity in
the future. This happens because of the inherent ability of
any tooth to erupt. The palatally dislocated canines do not
have the same fate. First, the crown of these canines is very
often squeezed against the roots of the upper incisors, and
secondly, if the crown of one of those canines finds a path
to erupt into the palate, it has to perforate the tenacious
palatal mucosa.

The mesial-palatal drifting of the upper first or second pre-
molar by itself or because of delayed shedding of the proxi-
mal deciduous maxillary molars as an etiological factor for
the palatal impaction of the maxillary canine (3 cases in our
study) has not been mentioned in the bibliography. The
deviation of the roots of the first premolar (two cases) is
mentioned by Chate16 as a possible factor causing pala-
tal impaction of the canine. In this report, in the first case,
which is presented by an orthopantomogram and an upper
left occlusal radiograph, the mesial-palatal drifting of the up-
per left second premolar mentioned above in our study, is
considered, in our opinion, to be a more probable cause for
the palatal impaction of the upper left canine in comparison
to the mild root deviation of the upper left first premolar,
which is described as the probable cause by the author of
this article. Because of that, the clinician must pay attention

to all deciduous teeth and to refer the patient not only for
the extraction of the deciduous canines as a preventive and
therapeutic means, especially for the cases of the palatally
erupting canines, but in specific circumstances also for the
extraction of deciduous molars, as has already been de-
scribed.

We ascertained the favorable effect of the extraction of
the deciduous canines on palatally erupting canines,”"
especially when this preventive and therapeutic means is
performed in time, in a sufficient number of patients, which
were excluded from our clinical study. At this point it is im-
portant to emphasize that the first regular appointment to
the orthodontist, if there is no apparent problem, must be
at the age of 7 to 8, when an OPG is also desired.75 Then,
the patient should come for an annual routine orthodontic
inspection. The orthodontist must bear in mind the case of
palatal canine impaction and the preventive means, which
have already been described. We also disagree with the
recommendation of Williams,” who suggests that extrac-
tion of the maxillary deciduous canine as early as 8 or 9
years of age will enhance the eruption and self-correction
of a labial or intralveolar maxillary canine impaction. As
mentioned above, in the cases of labial impaction, the lack
of space was ascertained as the main etiological factor. In
our opinion, the early extraction of the maxillary deciduous
canine will result in a greater lack of space, which will dete-
riorate the labial impaction of the maxillary canine. Cases of
maxillary premolar root resorption because of an ectopically
erupting canine have also been reported.”

Surgical exposure techniques - loss of lateral incisor

Fig 10. A, OPG of an 11%-year-old male patient with palatally impacted canines; B and C, Gaining space by means of RPE; D, Attachment of

the upper lateral incisors to the fixed appliance when gaining space in the sagittal direction; note the severe root resorption of the upper left
permanent lateral incisor. The uncooperative patient had not come to his follow-up appointments for over one year after the upper left lateral
incisor had been attached to the fixed appliance. E, The lateral incisor with resorbed root after its extraction.




Of the studies mentioned, those of the Italian groups,34,48
which perform a closed surgical procedure (tunnel traction)
with outstanding results, stand out.“® The flap-incisions are
performed with great respect for the marginal periodontium
and the bone tissue. In their technique, they perform neat
flaps and remove a small amount of bone, which covers the
crown of the impacted canine, sufficient only for the bond-
ing of an attachment, which is connected with a metallic
chain. In reality they do not expose the crown of the im-
pacted canine in its biggest periphery, but just a small part
of it. This technique, apart from using orthophosphoric acid,
is the most tissue-respecting exposure technique. On the
other hand, the criterion of the sample-selection on the pan-
oramic radiograph (cusp of the impacted tooth more than
17 mm from occlusal plane) in the first study® or the use of
the a-angle in the second one* do not constitute valuable
criteria. The improper positioning of the patient’s head es-
pecially in the horizontal and median-sagittal plane, during
exposure for an OPG, may affect the angulations, as well as
the linear measurements®2° to such a degree that it renders
such measurements unreliable for the categorization of the
impacted canine. Our method? can be used in both, the
maxilla and the mandible, and its most important advantage
is that it is virtually unaffected by the wrong positioning of
the patient’s head in the cephalostat during exposure, be-
cause it is only based on anatomical characteristics.

In an excellent article of Becker et al®' the role of the im-
pacted canine traction in two separate stages and in two
directions is made very clear.

Another excellent article is that by Kokich.* The author de-
scribes in a mature and organized way the criteria for the
proper surgical exposure technique that the clinician has to
perform in labial, intraalveolar or palatal impaction. He gives
great attention to the relation of the crown of the impacted
canine to the periodontal tissues and to its accurate presur-
gical location. For the palatal impaction an open exposure
technique is particularly recommended,®*“° which is almost
the same as the exposure technique performed by Dewel.®
In this procedure a part of the full-thickness palatal flap over
the impacted canine crown extending as far as the alveolar
ridge is completely eliminated. In our opinion, the disad-
vantages of this technique are the discomfort for the patient
and the side effect of possible postoperative bleeding (Fig
6), which nevertheless is rare.

Comparing the exposure techniques, the open and the
closed, regarding the need for a second intervention, Pear-
son et al®2 found that the per centage of reexposure was
double for the closed one (30.7% against 15.3% during
treatment of 104 patients with palatally impacted canines).
The open exposure technique of a palatally impacted canine
presents the advantages of fewer reexposures,®# shorter
treatment time,*>% and improved hygiene during treat-
ment.*> Consequences for the adjacent teeth, particularly
the lateral incisors, seem quite similar in both techniques,
according to the study of Schmidt and Kokich.*

We began our surgical exposures influenced by the tech-

nique introduced by Professor Trankmann.®8 Nevertheless,
the rare, but possible side effect of postoperative bleeding
was the reason we began with the closed exposure tech-
nique described above. The frequent reexposure sessions,
the uncontrolled direction of the orthodontic force, the side
effects of the loss of 3 lateral incisors, the ankylosis cases,
the 4 successfully treated ankylosed canines (after their
open reexposure procedure)® and the aggression of the
phosphoric acid on the sensitive and unprotected exposed
tissues were the most important aspects which finally led us
to the open exposure technique.?®

The sutures, we have been using in recent years for the
immobilization of the mucoperiosteal flap after an open ex-
posure, are no longer the simple sutures presented in Fig-
ures 5 and 6, but vertical mattress sutures (Fig 8). The most
important advantage of this suture is the proper apical im-
mobilization of the flap, especially in the palatally impacted
canines cases, which gives the uncovered canine the ability
to erupt faster because of the elimination of the obstacle of
the palatal mucosa and the attempt of the flap to “unfold”
returning to its original position and taking with it the im-
pacted tooth. Between 8 to 20 weeks after exposure, which
mainly depends on the grade of impaction,® age of patient
and hygiene particularly on the exposed tooth, the crown of
the palatally impacted canine reaches 3 to 5 mm in length
in the oral cavity. After that, an attaching device can be un-
impeded and securely bonded onto its crown and the tooth
can be moved to its proper position in the dental arch in the
optimal direction. We do not wait for the complete eruption
of the exposed tooth, to initiate its orthodontic traction, as
other researchers,® who also use an open exposure tech-
nique, do.

Becker and Chaushu® note that “palatal canines that are
severely vertically displaced in the height of the maxilla,
above the incisor apices cannot be treated by an open ex-
posure technique”. According to our clinical research and
experience we did not ascertain that this conviction is true
in the GR VI?® palatally impacted canines.

It is also of great importance for the lateral incisor to remain
separate from the fixed appliance in the cases, in which the
contact of the lateral incisor and the dental follicle of the
impacted canine or its cusp is too close, because of the
risk of further root resorption. Indeed, if the lateral incisor is
free, it will be moved to another position in the alveolar ridge
pushed by the emerging canine (Fig 9). The main role of
the dental follicle is to create the path of tooth eruption, 8
destroying any obstacle met in its way. We must not forget
the inherent ability of every tooth to erupt, to emerge into
the oral cavity, to come into contact with an antagonist, to
chew and to accomplish the aim for which it was created.
Unfortunately, this is something which is not regarded as
significant even by experienced clinicians.®” In cases of pal-
atal impaction, root resorption of the adjacent lateral incisor
does not only occur when the impacted canine is orthodon-
tically moved close to its root, but also in the first stage
(“levelling and alignment of the teeth in the maxilla, followed



by creating the space in the canine location”) of the therapy
of the impacted canine before its surgical intervention, as
described by the Drs Becker and Chaushu in their treat-
ment protocol.®” During this stage, the incisors’ roots could
forcibly be moved against the coronal part of the impacted
canine follicle, which could obviously create conditions for
further root resorption of the incisors (Fig 10).

According to our clinical research and experience, the lat-
eral or even the central incisor should be incorporated in the
fixed appliances, only, when a sufficient part of the crown of
the impacted canine is already exposed in the oral cavity. In

adults, but in many cases even in adolescents, the open ex-
posure of the palatally impacted canine is our first priority.

In our study, 3 lateral incisors were lost because of exten-
sive root resorption. In one case, that of a 15-year old fe-
male patient there was a higher risk factor of root resorption
because of “pointed”® and short roots at the onset of treat-
ment. Nevertheless, critically thinking, the greatest cause
of the loss of the lateral incisors was not the uncooperative
patient and the “pointed”, short root of the lateral incisor,
but the very early fixation of this tooth to the orthodontic ap-
pliance. Our clinical experience suggests that the sequence

Fig 11. A, OPG of a 15-year-old female patient with an upper left canine palatally impacted and a priori ankylosed; note the ankylosis of the
upper left deciduous canine and its effect on the region of the adjacent teeth (upper left permanent lateral incisor and upper left first premolar).
B, OPG of a 42-year-old female patient with an upper left canine palatally impacted and a priori ankylosed; C, Periapical film of a 387--year-
old female patient with an upper left canine labially impacted and a priori ankylosed; all three x-rays in Figures A, B and C were taken before
initiation of treatment. During therapy of the impacted canines an a priori ankylosis was ascertained in all of them. The white line demarcates the
affected areas (external resorption of the canine crown). The discontinuation of the smooth contour of the impacted canine’s crown is apparent.
D, E and F, OPGs of a 21-year-old female patient with maxillary permanent canines palatally impacted; first OPG before initiation of treatment;
Second OPG, two years later, after the upper right permanent canine had been moved into its proper position in the dental arch, while the upper
left canine became ankylosed. Third OPG, 17 years later (end of treatment); the ankylosis-related resorption (trauma-induced external root
resorption in its cervical region) became more severe and the tooth was extracted. The arrows show the area of ARR.




of our treatment stages should be: first RPE, where it is nec-
essary and feasible, Pendulum-type appliances, extraction
of premolars, other alternatives or a combination of these,
then open exposure procedure of the impacted canines,
and finally the attachment of the incisors to the fixed ap-
pliance to gain the rest of the necessary space. When the
canine has erupted, there is also no case of improper di-
rectional orthodontic traction that drives the canine directly
against the incisors’ roots.

Among dentitional anomalies, tooth transposition is con-
sidered the most difficult to manage clinically.? In cases of
transposition, if the orthodontic movement of the impacted
canine into the dental arch to its original position is planned,
the orthodontic/surgical intervention must be performed as
early as possible, i.e. before the ectopic canine has erupt-
ed into the oral cavity in a transposed position in the den-
tal arch, as it is then extremely difficult to move this tooth
orthodontically to its proper position.

The study of D’Amico et al* initiates some arguments for
discussion as regards its methodology and the early nega-
tive consideration of a possible outcome of treatment. In
this study, from a total of 83 maxillary impacted canines,
8 canines were extracted (7 palatally and one labially im-
pacted) at the onset of treatment in children, and in 16 more
cases, lateral incisors were removed during the orthodontic
treatment. “One of the main reasons for the extraction of the
canine was, when there was a relatively small or no resorp-
tion on the lateral incisor and a bad position of the canine” 5!
In the same study, a traditional closed surgical technique
was performed for the exposure of the impacted canines. In
our opinion, if in the first stages of therapy, an open expo-
sure had been used by the authors, it would most probably
not have been necessary to perform, in advance, any ca-
nine extraction, and most of the lateral incisors, which were
extracted, could also have been saved. Often, teeth remain
in the mouth with short resorbed and traumatized roots after
a normally delivered orthodontic treatment, because of sev-
eral risk factors,® or an idiopathic root resorption, or after
an orthodontic treatment of an impacted canine,?% or in
cases of autotransplanted teeth,* etc. If the mouth hygiene
of the patient is properly performed, these teeth will remain
in the mouth perhaps for life. It is not advisable or ethically
correct to prejudge the fate of these teeth and especially in
the upper anterior region, where both the aesthetic aspect
and the function play primary roles. The patient’s own six

anterior maxillary teeth provide the most natural aesthetic
appearance.

Ankylosis

Even eminent researchers®” on the issue of the impacted
canine treatment are unaware of the existence of the dif-
ferent forms of ankylosis, which could affect the crown or
the root of the impacted tooth and could lead to failure.?®
The external tooth resorption could affect the crown (a pri-
ori ankylosis — probably caused by the dental follicle of the
impacted canine and because of its impaction and reten-
tion, or ankylosis-related resorption (ARR) during the closed
orthodontic traction - probably as a result of chemical trau-
ma to the enamel)® and the cervical part of the root of the
impacted canine (trauma-induced tooth resorption or ICR,
as a form of hyperplastic invasive tooth resorption).289192
Other causes of failure, which present similar symptoms to
the ankylosis of the impacted tooth, could be the fibrous
connective tissue (FCT),?® which can fuse to the bonded at-
tachment and its threaded chain or the osseointegration of
the wire chain,93 used for the orthodontic traction during a
closed traction. In cases of external root resorption, external
crown resorption (probably due to chemical trauma of the
enamel), fibrous connective tissue, osseointegration of the
wire chain and inappropriate direction of traction, there is
movement of the impacted tooth between the start of trac-
tion and the diagnosis of ankylosis. This is not so in the a
priori cases (a priori external crown resorption — Fig 11),%
when, during exposure procedure, the affected area of the
impacted canine’s crown is not completely cured. In our
opinion, 3 main causes could result in trauma to the peri-
odontal ligament or the cementum of the cervical root of the
impacted tooth and lead to ankylosis-related resorption: (1)
the low-speed bur during exposure, (2) chemical trauma®
to the periodontal ligament from the 35% phosphoric acid,
and (3) trauma to the periodontal ligament in the cervical re-
gion due to the direction and/or magnitude of the orthodon-
tic force. In these cases, during reexposure, the ankylosed
teeth were mobilized with forceps, and orthodontic traction
began immediately. In 2 of the 3 cases of trauma-induced
external root resorption in its cervical region (ARR) that we
diagnosed, we noticed the same side effect of ankylosis
some weeks later (Fig 11).

CONCLUSIONS

1. The characteristics of the anatomical structures of the lateral incisors (crown and root), microdontia and/or aplasia of these
teeth, could be an important reason to refer the patient for an OPG in the mixed dentition stage, even if there is no other

obvious sign or symptom to justify orthodontic treatment.

2. For the diagnosis of the accurate location of the impacted canine, we drew on all possible information provided by the
study of OPG and lateral cephalogram as well as a careful clinical examination, before recommending additional diagnos-
tic means, which expose the patient to unnecessary radiation and involve extra financial cost.

3. We refer the patient for extraction of deciduous canines or molars in time, when necessary, to prevent a possible palatal

canine impaction.



4. Skeletal anchorage offers a stable solution to the problem of anchorage-loss during the orthodontic traction of the impact-
ed canine and on the other hand, plays the role of the main determinant of the force vector during orthodontic traction.

5. Before attaching the incisors, and especially the lateral one, to the fixed appliance used for space-gaining, we must ensure
that the cusp of the impacted canine is not in close contact with the roots of the incisors. Otherwise, an open surgical
exposure of the impacted canine must be performed first.

6. In the transposition cases, very early intervention is needed before the canine has erupted in the transposed position in
the dental arch or prior to any resorptive effect on the roots of adjacent teeth.

7. If aclosed or open surgical technique has been performed and the impacted canine presents symptoms of ankylosis, the
following procedures are suggested after study and reevaluation of the available x-rays and the reaction of the impacted
canine to the orthodontic traction up to that point: (a) reexposure of the impacted canine, (b) removal of the bonded at-
tachment (in closed technique) and the soft tissue around the crown of the canine (c) recontouring of the bone socket,
in which the canine crown is accommodated (d) surgical luxation, only in cases of external cervical root resorption after
treatment of the affected area (e) apically repositioned mucoperiosteal flap, as in the open exposure technique.

8. In all cases of palatally impacted canines, the open exposure technique performed at the appropriate time seems to offer
concrete advantages, resulting in an optimal outcome and avoiding most of the possible causal factors of the main side
effects of canine ankylosis and the loss of the lateral incisor.

9. If the proper uncovering technique is chosen for each case and skeletal anchorage during the canine traction is used,
where necessary, ankylosis of the canine and severe root resorption of lateral incisors can be avoided, and the eruption
process can be simplified, resulting in a predictable, stable, aesthetic and non-time-consuming outcome.

REFERENCES

1. Chu FC, Li TK, Lui VK, Newsome PR, Chow RL, Cheung pids. Angle Orthod 1981;51:24-9. o _
LK. Prevalence of impacted teeth and associated pa- 14. Jacoby H. The etiology of maxillary canine impaction.
thologies-a radiographic study of Hong Kong Chinese Am J Orthod 1983;84:125-32. o ,
population. Hong Kong Med J 2003;9:158-63. 15. Bayram M: Ozer M, Sener I..Ma.lxnlary canine impactions

2. Dachi SF, Howell FV. A survey of 3874 routine full-mouth related to impacted central incisors: two case reports. J
radiographs: Il. A study of impacted teeth. Oral Surg Contemp Dent Pract 2007;8:72-81. _
Oral Med Oral Path 1961:14:1165-9. 16. Chate RAC. Maxillary canine displacement; further twists

3. Ericson S, Kurol J. Radiographic assessment of max- in the tale. Eur J Orthod 2003;25:43-7.
illary canine eruption in children with clinical signs of 17. Pirinen S, Arte S, Apajalanti S. Palatal displacement of
eruption disturbances. Eur J Orthod 1986;8:133-40. canine is genetic and related to congenital absence of

4. Thilander B, Myrberg N. The prevalence of malocclu- teeth. J Dent Res 1996;75:1742-6.
sion in Swedish school children. Scand J Dent Res 18. Shapira Y. Transposition of canines. J Am Dent Assoc

5. Yavuz MS, Aras MH, Béydkkurt MC, Tozoglu S. Impacted 19. Shapirg Y, Kuftinec MM. Tooth trapspo;itions-a review
mandibular canines. J Contemp Dent Pract 2007;8:78- of the literature and treatment considerations. Angle Or-
85. thod 1989;59:271-6.

6. Dewel BF. The upper cuspid: its development and im- 20. _Pa(ker WS. Transposed premolars, canines, and lateral
paction. Angle Orthod 1949;19:79-90. incisors. Am J Ortho_d Dentofa_c Orthop_199(_);97:431-48.

7. Bishara S. Impacted maxillary canines: A review. Am J 21. Peck L, P?Ck S, Attl? Y. Maxillary Canlng-flrst premole}r
Orthod Dentofacial Orthop 1992;101:159-71. trangposntlon, associated dental anomalies and genetic

8. Peck S, Peck L, Kataja M. Site-specificity of tooth agene- basis. Angle Orthod 1993;63:99-109.
sis in subjects with maxillary canine malpositions. Angle 22, ngk S, Peck L. Classification of maxillary tooth transpo-
Orthod. 1996; 66:473-6. sitions. Am J Orthod Dentofac Orthop 1995;107:505-17.

9. Peck S, Peck L, Kataja M. Prevalence of tooth agenesis 23. Peck S, Peck L, Kataja M. Mandibular lateral incisor-ca-
and peg-shaped maxillary lateral incisor associated with nine transposition, concomitant dental anomalies, and
palatally displaced canine (PDC) anomaly. Am J Orthod genetic control. Angle Orthod 1998;68:455-66.
Dentofacial Orthop 1996;110:441-3. 24. Shapira J Chagshu S, Becker A Prevalenpe of topth

10. Stellzig A, Basdra EK, Komposch G. Zur Atiologie der transposition, third molar agenesis, and maxillary canine
Eckzahnverlagerung-eine Platzanalyse. Fortschr Kiefer- impaction in individuals with Down syndrome. Angle Or-

11. A-Nimri K, Gharaibeh T. Space conditions and dental 25. Doruk G, Babacan H, Bicakci A. Correction of a man-
and occlusal features in patients with palatally impacted dibular lateral incisor-canine transposition. Am J Orthod
maxillary canines: an aetiological study. Eur J Orthod Dentofac Orthop 2006;129:65-72. -
2005:27:461-5. 26. Ciarlantini R, Melsen B. Maxillary tooth transposition:

12. Miller BH. The influence of congenitally missing teeth on Correct or accept? Am J Orthod Dentofac Orthop
the eruption of the upper canine. Dent Pract Dent Rec 2007;132:?’85'94' ) ) )
1963;13:497-504. 27. Halazonetis DJ. Horizontally impacted maxillary pre-

13. Becker A, Smith P, Behar R. The incidence of anoma- molar and bilateral canine transposition. Am J Orthod

lous lateral incisors in relation to palatally displaced cus- Dentofac Orthop 2009;135:380-9.



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Koutzoglou SI, Kostaki A. Effect of surgical exposure
technique, age, and grade of impaction on ankylosis of
an impacted canine, and the effect of rapid palatal ex-
pansion on eruption: A prospective clinical study. Am J
Orthod Dentofacial Orthop 2013;143:342-52.
Koutzoglou S, Trankmann J, Berten J. Die Gonion-
Winkel-Korrelation  zwischen  Orthopantomogramm
und Fernrontgenseitenbild - eine zuverlassige Prog-
nose der Unterkiefer-Wachstumsrichtung. Kieferorthop
1994,8:269-78.

Kinzinger GSM, Fritz UB, Sander FG, Diedrich PR. Ef-
ficiency of a pendulum appliance for molar distalization
related to second and third molar eruption stage. Am J
Orthod Dentofacial Orthop 2004;125:8-23.

Kinzinger GSM, Wehrbein H, Gross U, Diedrich PR.
Molar distalization with pendulum appliances in the
mixed dentition: effects on the position of unerupted ca-
nines and premolars. Am J Orthod Dentofacial Orthop
2006;129:407-17.

Vanarsdall R, Corn H. Soft tissue management of labially
positioned unerupted teeth. Am J Orthod 1977;72:53-64.
Kokich V, Mathews D. Surgical-orthodontic management
of impacted teeth. Dent Clin North Am 1993;37:181-
204.

Crescini A, Clauser C, Giorgetti R, Cortellini P, Prato
GPP. Tunnel traction of infraosseous impacted maxillary
canines. A three-year periodontal follow-up. Am J Or-
thod Dentofacial Orthop 1994;105:61-72.

Vermette M, Kokich V, Kennedy D. Uncovering labially
impacted teeth: apically positioned flap and closed-
eruption techniques. Angle Orthod 1995;65:23-32.
Pearson MH, Robinson SN, Reed R, Birnie DJ, Zaki GA.
Management of palatally impacted canines: the finding
of a collaborative study. Eur J Orthod 1997;19:511-5.
Ferguson JW, Parvizi F. Eruption of palatal canines
following surgical exposure: a review of outcomes in
a series of consecutively treated cases. Br J Orthod
1997;24:203-7.

Crawford LB. Four impacted permanent canines: an un-
usual case. Angle Orthod 2000;70:484-7.

D’Amico RM, Bjerklin K, Kurol J, Falahat B. Long-term
results of orthodontic treatment of impacted maxillary
canines. Angle Orthod 2003;73:231-8.

Kokich V. Surgical and orthodontic management of im-
pacted maxillary canines. Am J Orthod Dentofacial Or-
thop 2004;126:278-83.

Chaushu G, Becker A, Zeltser R, Branski S, Vasker
N, Chaushu S. Patients perception of recovery after
surgical exposure of impacted teeth with a closed-
eruption technique. Am J Orthod Dentofacial Orthop
2004;125:690-6.

Chaushu S, Becker A, Zeltser R, Branski S, Vasker N,
Chaushu G. Patients perception of recovery after expo-
sure of impacted teeth: a comparison of closed- versus
open-eruption techniques. J Oral Maxillofacial Surg
2005;63:323-9.

Sunil S, Avinash BS, Prasad D, Jagadish L. A modified
double pedicle graft technique and other mucogingiva
surgeries for the management of impacted teeth: A case
series. Indian J Dent Res 2006;17:35-9.

Fischer T. Orthodontic treatment acceleration with cor-
ticotomy-assisted exposure of palatally impacted ca-
nines. Angle Orthod 2007;77:417-20.

Schmidt AD, Kokich VG. Periodontal response to early

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

uncovering, autonomus eruption, and orthodontic align-
ment of palatally impacted maxillary canines. Am J Or-
thod Dentofacial Orthop 2007;131:449-55.

Puricelli E. Apicotomy: a root apical fracture for surgi-
cal treatment of impacted upper canines. Head & Face
Medicine 2007;3:33-43.

Gil JVP, Mateo MM, Torres MP, Alba LM, Gimilio MEI,
Puchades RV. The meridian incision: A technical modifi-
cation in the conservative surgery of impacted maxillary
canine. Med Oral Patol Oral Cir Bucal 2008;13:36-8.
Nieri M, Crescini A, Rotundo R, Baccetti T, Cortellini P,
Prato GPP. Factors affecting the clinical approach to im-
pacted maxillary canines: a Bayesian network analysis.
Am J Orthod Dentofacial Orthop 2010;137:755-62.
Woloshyn H, Artun J, Kennedy DB, Joondepth DR. Pul-
pal and periodontal reactions to orthodontic alignment of
palatally impacted canines. Angle Orthod 1994;64:257-
64.

Berglund L, Kurol J, Kvint S. Orthodontic pre-treatment
prior to autotransplantation of maxillary canines: case
reports on a new approach. Eur J Orthod 1996;18:449-
56.

Ericson S, Kurol J. Incisor resorption caused by max-
illary cuspids: a radiographic study. Angle Orthod
1987;57:332-46.

Ericson S, Kurol J. Resorption of maxillary lateral inci-
sors caused by ectopic eruption of the canines: a clini-
cal and radiographic analysis of predisposing factors.
Am J Orthod Dentofacial Orthop 1988;94:503-13.
Ericson S, Kurol J. Incisor root resorptions due to ecto-
pic maxillary canines imaged by computerized tomog-
raphy: a comparative study in extracted teeth. Angle
Orthod 2000;70:276-83.

Gavel V, Dermaut L. The effect of tooth position on the
image of unerupted canines on panoramic radiographs.
1999;21:551-60.

Gavel V, Dermaut L. The effect of changes in tooth posi-
tion of unerupted canines on cephalograms. 2003;25:49-
56.

Richards A. The Buccal Object Rule. Dent Radiogr Pho-
tog 1980;55:37-56.

Katheria BC, Kau CH, Tate R, Chen JW, English J,
Boucuot J. Effectiveness of impacted and supernumer-
ary tooth diagnosis from traditional radiography ver-
sus cone beam computed tomography. Pediatr Dent
2010;32:304-9.

Haney E, Gansky SA, Lee JS, Johnson E, Maki K, Miller
AJ, Huanq JC. Comparative analysis of traditional ra-
diographs and cone-beam computed tomography volu-
metric images in the diagnosis and treatment planning
of maxillary impacted canines. Am J Orthod Dentofacial
Orthop 2010;137:590-7.

Botticelli S, Verna C, Cattaneo PM, Heidmann J, Mels-
en B. Two- versus three-dimensional imaging in sub-
jects with unerupted maxillary canines. Eur J Orthod
2011;33:344-9.

Halazonetis DJ. Cone-beam computed tomography is
not the imaging technique of choice for comprehensive
orthodontic assessment [Point/Counterpoint]. Am J Or-
thod Dentofacial Orthop 2012;141:403-11.
SEDENTEXCT project. Radiation protection: cone beam
CT for dental and maxillofacial radiology. Evidence based
guidelines 2011. Available at: http://www.sedentexct.eu/
files/guidelines_final.pdf. Accessed on January 20, 2012.



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Mussig E, Wortche R, Lux C. Indications for Digital Vol-
ume Tomography in Orthodontics. J Orofac Orthop
2005;66:241-9.

Ericson S, Kurol J. Resorption of incisors after ectopic
eruption of maxillary canines: a CT study. Angle Orthod
2000;70:415-23.

Cernochova P, Kanovska K, Krupa P. Morphology and
position of the root apex in impacted maxillary canines.
Scripta Medica 2003;76:9-20.

Ballanti F, Lione R, Baccetti T, Franchi L, Cozza P. Treat-
ment and post-treatment skeletal effects of rapid maxil-
lary expansion investigated with low-dose computed to-
mography in growing subjects. Am J Orthod Dentofac
Orthop 2010;138:311-17.

Maverna R, Gracco A. Different diagnostic tools for the
localization of impacted maxillary canines: clinical con-
siderations. Prog Orthod 2007;8:28-44.

Walker L, Enciso R, Mah J. Three-dimensional local-
ization of maxillary canines with cone-beam com-
puted tomography. Am J Orthod Dentofacial Orthop
2005;128:418-23.

Larson BE. Cone-beam computed tomography is the
imaging technique of choice for comprehensive orth-
odontic assessment [Point/Counterpoint]. Am J Orthod
Dentofacial Orthop 2012;141:402-10.

Silva MAG, Wolf U, Heinicke F, Bumann A, Visser H,
Hirsch E. Cone-beam computed tomography for routine
orthodontic treatment planning: A radiation dose evalu-
ation. Am J Orthod Dentofacial Orthop 2008;133:640.
Kurol J. Early treatment of tooth-eruption disturbances.
Am J Orthod Dentofacial Orthop 2002;121:588-91.
Ericson S, Kurol J. Early treatment of palatally erupting
maxillary canines by extraction of the primary canines.
Eur J Orthod 1988;10:283-95.

Becker A, Chaushu S. Long-term follow-up of severely
resorbed maxillary incisors after resolution of an etiolog-
ically associated impacted canine. Am J Orthod Dento-
facial Orthop 2005;127:650-4.

Saldarriaga JR, Patino MC. Ectopic eruption and se-
vere root resorption. Am J Orthod Dentofacial Orthop
2003;123:259-65.

Milberg DJ. Labially impacted maxillary canines caus-
ing severe root resorption of maxillary central incisors.
Angle Orthod 2006;76:173-6.

Spyropoulos MN. Basic concepts of Orthodontics:
Problems in the mixed dentition period. BITA, Medical
Publications, 2nd ed., Athens 2006.

Williams B. Diagnosis and prevention of maxillary cus-
pid impaction. Angle Orthod 1981;51:30-40.

Cooke ME, Nute SJ. Maxillary premolar resorption by
canines: three case reports. Intern J Paediatr Dent
2005;15:210-2.

Wise GE, King GJ. Mechanisms of Tooth Eruption and
Orthodontic Tooth Movement. J Dent Res 2008;87:414-
34.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Wise GE, Frazier-Bowers S, D’Souza RN. Cellular, mo-
lecular, and genetic determinants of tooth eruption. Crit
Rev Oral Biol Med 2002;13:323-34.

Masella RS, Meister M. Current concepts in the biology
of orthodontic tooth movement. Am J Orthod Dentofa-
cial Orthop 2006;129:458-68.

Becker A, Chaushu G, Chaushu S. Analysis of failure in
the treatment of impacted maxillary canines. Am J Or-
thod Dentofac Orthop 2010;137:743-54.

Pearson MH, Robinson SN, Reed R, Birnie DJ, Zaki GA.
Management of palatally impacted canines: the finding
of a collaborative study. Eur J Orthod 1997;19:511-5.
Ferguson JW, Parvizi F. Eruption of palatal canines
following surgical exposure: a review of outcomes in
a series of consecutively treated cases. Br J Orthod
1997;24:203-7.

Trankmann J. Eine neue Methode der operativ-
en Freilegung retinierter Zahne. Dtsch zahnartztl Z
1971;26:830-1.

Trankmann J. Atiologie, Diagnose und Therapie retini-
erter Zahne. Prakt Kieferorthop 1987;1:217-36.
Mathews DP, Kokich VG. Palatally impacted canines:
The case for preorthodontic uncovering and autono-
mous eruption [Point/Counterpoint]. Am J Orthod
Dentofacial Orthop 2013;143:450-8.

Becker A, Chaushu S. Palatally impacted canines: The
case for closed surgical exposure and immediate orth-
odontic traction [Point/Counterpoint]. Am J Orthod
Dentofacial Orthop 2013;143:451-9.

Mirabella DA, Artun J. Risk factors for apical root resorp-
tion of maxillary anterior teeth in adult orthodontic pa-
tients. Am J Orthod Dentofacial Orthop 1995;108:48-55.
Savage RR, Kokich VG. Restoration and retention of
maxillary anteriors with severe root resorption. J Am
Dent Assoc 2002;133:67-71.

Koutzoglou S, Logothetis J, Mastorakis G. Kontrol-
lierte autogene Molarentransplantation. Kieferorthop
2003;17:33-44.

Heithersay GS. Clinical, radiologic, and histopathologic
features of invasive cervical resorption. Quintessence
1999;30:27-37.

Stropko JJ. Invasive cervical resorption (ICR): A de-
scription, diagnosis and discussion of optional manage-
ment— A review of four long-term cases. Roots 2012;4:6-
16.

Bonetti GA, Parenti SI, Daprile G, Montevecchi M. Fail-
ure after closed traction of an unerupted maxillary per-
manent canine: diagnosis and treatment planning. Am J
Orthod Dentofacial Orthop 2011;140:121-5.

Dahl JE, Pallesen U. Tooth bleaching—critical re-
view of the biological aspects. Crit Rev Oral Biol Med
2003;14:292-304.



Skeletal anchorage in orthodontics: An Overview

Doulis loannis', Kloukos Dimitrios'?

Introduction

In this article we will present an overview of the application of skeletal anchorage in orthodontics. Anchorage is defined as
“resistance to unwanted tooth movement”, a situation arising from Newton’s third law of motion'. Anchorage control is critical
for orthodontics, as controlled tooth movement is an important consideration during orthodontic treatment planning. Tradi-
tional solutions, such as grouping several teeth together as an anchor have been recommended and used widely.2 Burstone
and Kuhlberg® attempted to obtain better anchorage control by making use of the fact that tooth tipping is easier to achieve
than axial crown or root movement. In first premoral extraction cases space closure was achieved using a segmented T-loop
between the first moral and the canine, while a straight wire connected the moral and the second premolar. Activation of
the T-loop forced the molar to move mesially, bodily and the canine to tip distally; these differential movements were used
for anchorage. Other traditional intraoral devices used for orthodontic anchorage include the Nance appliance, transpalatal
and lingual arches or a combination of those. Extraoral anchorage with a headgear is recommended when anchorage in the
dental arch is considered insufficient. The above solutions, although popular, have not been successful in providing absolute
anchorage. In an effort to achieve absolute anchorage, skeletal anchorage emerged as a potential solution when implant-like
or implant-based devices were introduced to orthodontics. Those devices are referred to as orthodontic implant anchors or
temporary anchorage devices (TADs) and include diverse set ups of mini-screws, miniplates and palatal implants, all of which
come in direct contact to the bone.*®

History

The first publication of implant assisted tooth movement appeared in the orthodontic literature by Gainsforth and Higley in
1945% with the use of vitallium screws for canine retraction in dogs. The introduction of titanium osseointegrated implants
by Branemark in 1960 was an important development for implant dentistry and skeletal anchorage.” Nine years later, Linkow?®
reported for the first time the use of implants for orthodontic anchorage with Vitalium screws.

From then on, the evolution of orthodontic bone anchorage was rapid with key advances shown in table 1:

1977 Kanomi® Orthodontically orientated implant designs

1983 Creekmore and  Implants inserted in the anterior nasal spine for deep overbite correction
Eklund™

1984 Roberts' Application of orthodontic forces on titanium implants in rabbits.

1996 Wehrbein' Midsagital area of the palate as insertion site

1998 Melsen™ Zygomatic insertion sites

1999 Sugawara and = Miniplates for open bite treatment
Umemori®®

2001 Lee™® Miniscrews to linqual fixed appliances

Table 1: Key advances in orthodontic bone anchorage

Skeletal anchorage systems are now widely used as they are considered more efficient in terms of anchorage control and
require minimal patient compliance compared to traditional anchorage methods.

Current Systems- General Principles

Two types of orthodontic bone anchorage systems, depend- or mini-screws or other temporary anchorage devices and
ing to the bone anchoring method, all manufactured from miniplates. In this category, although osseointegration may
titanium, are available."” The first category includes devices occur, it is usually not desirable as it may hinder removal of
anchored with mechanical retention such as mini-implants the device at the end of the treatment.

'Department of Orthodontics and Dentofacial Orthopedics, 251 Hellenic Air Force V.A. General Hospital, Athens, Greece
2Department of Orthodontics and Dentofacial Orthopedics, University of Bern, Switzerland



The second category of bone anchorage systems relies on
osseointegration and includes orthodontic palatal implants.
Mini-screws have a smooth surface aiming at discourag-
ing osseointegration, whereas orthodontic implants have a
rough surface that promotes osseointegration. Both types
of devices are usually self-taping facilitated by the inclu-
sion of a self-taping notch. The heads of the devices are
equipped with hooks, slots, ball ends or other appropriate
design features that allow easy attachment of orthodontic
appliances.

The length of the mini-screws ranges between 6-15 mm with
a diameter range of 1.2-2.3 mm. Miniplates are similar to
those used in maxillofacial surgery with an intra-tissue part
fixed on bone with screws and an intraoral (or extra-tissue)
part free to connect with the orthodontic appliances via
wires or elastics.

Orthodontic implants are usually larger than mini-screws.
They have a cylindrical shape, length ranging from 4-7 mm
and diameter ranging from 3-5 mm. It should be noted that
the initial stability of the implant is analogous to its length.

Insertion Site selection

The main determinants of the insertion site of a bone an-
chorage system include the required treatment, the ana-
tomic characteristics, interroot distance, bone quality and
quantity and cortical thickness at the site. Common criteria
for evaluating the optimal insertion site are bone quality
and quantity.'®2° Bone quality and density can be assessed
by routine radiographic evaluation or CT scans, occlusal
radiographs, especially when the patients are young and
palatal insertion is selected. When the insertion site is the
anterior palate, a cephalogram is probably also required,
whereas for posterior buccal insertion sites, a panoramic
radiograph is usually preferred.

The region between the second molars and second prem-
orals buccally and palatally/lingually are considered as the
best insertion sites for miniscrews.2! In the palate, the para-
median area 3 to 6 mm posterior to and 2 to 9 mm lateral
to the incisive foramen is considered as the best site, when
maximum cortical bone thickness and interroot distances
are the priority.?22* The muccosal thickness of that area can
be measured by the needle of the aneasthetic injection be-
fore the insertion. When there is need for insertion at an
anterior site, the best choice for both the maxilla and the
mandible is between the canine and the first premolar, and
the best alternative area for both jaws is between the lateral
incisor and the canine.

For palatal implants the mid-palatal and the paramedian
sites are usually chosen. When the insertion sites are on the
buccal or the lingual/palatal alveolar bone, potential dam-
age of the adjacent roots should be considered. In the case
of limited space, insertion after initial dental alignment is of-
ten preferred. In the posterior buccal region of the maxilla
lies the sinus floor which should be respected, especially in
cases with absorbed maxillary alveolar bone after tooth ex-
tractions. Eight (8) mm from the alveolar crest is a common

boundary in order to avoid the sinus floor in the maxillary
molar region.

Factors affecting the success of TADs

Success of TADs depends on parameters associated with
the site, the implant (as anchorage unit itself), the patient,
the orthodontic treatment and the maintenance in the oral
cavity.?

Site related factors

A recent systematic review of orthodontic TAD survival®
showed generally high success rates with some variabil-
ity between the different anchorage systems: 91.4-100%
for miniplates, 74-93.3% for palatal implants and 61-100%
for miniscrews. Zuger et al.?¢ demonstrated a failure rate of
paramedian palatal implants of only 4.1% with losses only
during the healing period and no palatal implant losses un-
der orthodontic loading after successful osseointegration .
On the negative side, TADs require excellent oral hygiene,
practitioner experience and may increase the possibility of
malpractice.

Implant- related factors:

Miyawaki et al found that mini-implant diameter less than 1
mm is associated with higher failure rates?, a finding also
verified by in vitro studies?®?°, however , confounding vari-
ables were not considered in those studies. When the cor-
tical bone is thicker, as commonly found in the mandible,
mini-implant diameter should exceed 1.3 mm.2®3! Length of
5-6 mm is acceptable if bone quality is sufficient, whereas
longer mini-implants should be used, if anatomy permits it,
at sites where bone quality is low®2%, Longer mini-implants
should also be used in areas with thick mucosa such as
the palate.®

Park et al. studied insertion angulation of the mini-screw and
concluded that a small deviation from right-angled insertion
reduced the risk of root trauma and increased screw-bone
contact area without affecting success rates.¥

Patient- related factors:

Some studies have shown no association between gender
and success rates of TADs*#°, however, Ono et al. con-
cluded that men have thicker cortical bone in the first mo-
lar region, a common insertion site, and that cortical bone
thickness could be associated with success.*!

Motoyoshi et al. found lower success rates among young
patients when mini-screws were loaded immediately.*? Cor-
tical bone thickness is suspected to be insufficient for im-
mediate loading in young patients, however those studies
are considered to be of lower quality.*'*® It is unclear wheth-
er success rates of mini-screws differ between presence or
absence of keratinized mucosa at the insertion site.%
General and local health status has been strongly associ-
ated with mini-screw success rates. Uncontrolled diabetes,
periodontal disease, osteoporosis, as well as use of biphos-
phonates, are considered risk factors for dental implant
failure.®4+-47 When dealing with patients with compromised
health, alternative treatment plans, not involving bone-an-



chored devices, should be considered. In the cases where
the treatment plan must involve bone-anchored devices,
frequent monitoring, stricter loading schemas and longer
healing periods are strongly recommended.*6

Orthodontic treatment- related factors:

Timing, magnitude, type, duration, and direction of forces
are orthodontic related parameters affecting mini-screw
success. The optimal time for initial orthodontic force ap-
plication is a matter of debate among researchers 23337424
44849 Mini-screw initial stability might benefit from immedi-
ate loading,* a finding particularly evident in low quality of
the bone.® Chung et al. , however, reported that immediate
loading may hinder the initial stability of the mini-screw.*
Motoyoshi et al concluded that younger people could ben-
efit from immediate loading more than adults.*

When cortical bone thickness is inadequate it is suggested
to use small forces of 50 gr initially and amplify them gradu-
ally after the initial healing period has passed in order to re-
duce the chance of screw loosening®?®' . Liou et al showed
that immediate forces of 400 gr on mini-implants increased
the risk of displacement,*2 while Wang and Liou blamed du-
ration rather than the magnitude or direction of the forces.®
Some authors have reported that smaller forces can cause
displacement.54%5

No association between force application protocols (inter-
mittent vs continuous forces) and success was reported.®”
There is some evidence that force direction affects mini-
screw success®*%° and Costa et al concluded that mini-
implants become loose when moments opposite to the in-
sertion moment are applied.** Miyawaki et al. suggested
that lateral, torsional, and extrusive forces may affect suc-
cess. Orthodontic treatment objectives may also influence
success rates, as intrusive movements seem to be associ-
ated with higher failure rates.?”

Maintenance- related factors:

Peri-implantitis prevention ,chlorhexidine rinses and oral-hy-
giene control are directly associated with success. 40:4251:56.57.60
Park et al suggested that mobility should be monitored and
that if present but minute (less than 100 um), forces lower
than 200gr could still be applied.*” There is a tendency for
higher success rates for implants inserted on the left versus
the right side which can be possibly attributed to the fact
that since most patients are right-handed the oral hygiene
is better on the left dentition.®”

Heavy smoking has also been associated with increased
failure rates of mini-implants.®!

Bone anchorage versus conventional anchorage for
distalization

Bone anchored distalisation is an attractive and a more pre-
dictable alternative to headgear for molar distalization.264
However, anchorage loss by anterior movement of mini-im-
plants is still possible. Skeletal anchorage does not elimi-
nate the reaction force during orthodontic treatment but
transfers it to the bone. Bone plasticity when subjected to
forces may allow movement of mini-implants.5565

The presence of erupted second molars may reduce the dis-
talization rate and its efficiency. Therefore, when possible,
distalization should be performed before the second molars
erupt. The presence of second molars is, however, of great-
er importance when conventional noncompliance distalis-
ers are applied compared to bone-anchored distalizers.®¢¢

Clinical Effectiveness of Miniscrews

In 2011 Papadopoulos et al published a meta-analysis and
reported risk failure around 12% and a mean difference of
anchorage loss of -2.4 mm (95% CI = -2.9 to -1.8 mm), in
favour of miniscrews, which was both statistically and clini-
cally significant.® Between-jaw comparisons showed that
the effectiveness of the bone anchorage was greater in the
mandible compared to the maxilla, possibly due to its bone
quality. Increased anchorage efficiency was also observed
in the region between the second premoral and the sec-
ond molar compared to the palate. Anchorage loss after 12
months of mini-screw insertion was insignificant, which can
be attributed to partial osseointegration.®® Adults had more
promising results in terms of success rates than young pa-
tients, maybe because of the increased cortical thickness
that may lead to better stability.”

Skeletal anchorage versus headgear for anterior seg-
ment retraction

All skeletal anchorage systems have been found to have
an increased efficiency in anterior tooth retraction and less
anchorage loss when compared to headgear.

The above treatment comparison is, however , inconclu-
sive, when the outcomes measured are maxillary incisor
inclination, positional change of maxillary basal bone and
treatment duration.”

TAD-anchored maxillary protraction versus traditional
tooth-anchored maxillary protraction

TAD-anchored maxillary protraction resulted in greater max-
illary advancement and reduced skeletal and dental side ef-
fects, compared to tooth- anchored maxillary protraction.”

Various skeletal anchorage systems, between-group
comparison

Tsui et al published a systematic review that compared the
success rates of different bone anchorage systems.? They
reported high success rates for all groups, namely 91.4-
100% for miniplates, 74-93.3% for palatal implants, 61-100%
for miniscrews and 100% for dental implants. Crismani et
al, on the other hand reported in their review that mean
success rate of miniscrews was 83%, while palatal implant
success rates were reported to be 90% and miniplates suc-
cess rates 95%.7® The above rates should be interpreted
with caution, though, as there were very few RCTs included
in this systematic review. They also concluded that all sys-
tems are efficient and share common advantages such as
stability, low morbidity and good patient acceptability.

Dental implants, may have success rates close to 100%,
however, they can rarely be used in orthodontics due to
large space requirements limiting their insertion to eden-



tulous spaces. They can be useful if the treatment plan

involves prosthetics via implants, but they are not recom-

mended otherwise, as their removal is a traumatic proce-

dure.

A comparison between palatal implants versus mini-screws

and miniplates is demonstrated in the following table (table

2):

Palatal implants vs other skeletal anchored devices

Advantages*' Disadvantages*

The site of insertion for palatal
implants is standardized (me-
dian or paramedian palate)

Slightly more demanding
insertion and explantation
techniques (in comparison

to miniscrews, yet simpler in
comparison to bone anchors)
Multiple anchorage tasks can The necessity of a supra-

be implemented with only one | construction requires skilled
implant through modification of | laboratory work

the supraconstruction

Rigid 3D anchorage control Anchorage is restricted to the

maxilla

Rotational stability Costs

Standardized explantation
protocol

No danger for root injury

Table 2: Advantages and disadvantages of palatal

The next table (table 3) displays the advantages of mini-
screws over palatal implants and miniplates, as well as
some possible complications of mini-screws:

Advantages of mini-screws over palatal implants and mini-
plates

The insertion procedure can be undertaken by the orthodontist
and has good patient acceptability

Mini-screws can be inserted in a variety of regions
Easy removal

Immediate loading is possible resulting in reduced treatment
duration

Possible complications of mini-screws
Potential of traumatizing vital anatomical structures during the

insertion, such as maxillonasal cavities’ floors, nerves and roots

Table 3: advantages and possible complications of mini-screws

The last table (table 4) displays a comparison between mini-
plates versus mini-screws and palatal implants:

Comparison of miniplates versus mini-screws and palatal
implants

Advantages Disadvantages

Can be inserted in the dentoal- = Extensive and complicated
veolar and in the basal bone, surgical procedure requiring
as well special training

Very high efficiency

Table 4: advantages and disadvantages of miniplates

Complications-Adverse Effects of TADs

Root trauma is one of the most commonly reported adverse
effects of TADs. Nevertheless, animal studies have reported
root healing after mini-screw trauma. In case of trauma, pa-
tients should be monitored for at least one year after the re-
moval of the device.”®""The existing evidence suggests that
the ability and quality of root repair depends on the amount
of damage caused by the mini-implant. Alves et al. found
that cementum or dentin damage could be fully restored, if
inflammation is absent and the pulp is kept intact.”

Drilling before insertion should secure thermal control. Fail-
ure to cool adequately may lead to undesirable necrosis,
ischemia, fibrosis and bone absorption especially in the
mandible, because of bone density and cortical thickness™.
Other complications of mini-screws that are identified in the
literature include fracture of the device, pain, perimetral in-
flammation and gingival hyperplasia. &

Conclusion

The alternative treatment options provided with skeletal an-
chorage have broadened the current spectrum of orthodon-
tic treatment considerably.

Skeletal anchorage devices have attracted a lot of attention
by the orthodontic community, as they can deliver absolute
anchorage control, have excellent acceptability and require
minimal patient compliance.

Disadvantages or risks of TADs include the surgical inter-
vention when applying and removing the anchorage device,
possible root trauma, pain or other adverse effects.
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