ISSN: 2241-388X

Etnola ékdoon Etatpeiag OpBodovtikng & Nvabompoowrikig MeAétng & ‘Epguvag

EAANVIKO TTepLodiko
OpbBodovtiknc

* AKTIVOYPOQIKEC ATTELKOVIOELC YLO TOTTOVETNON EUPUTEUUATWY

e Embénuiodoyika otolyeior Twv 060VTIKWY QYEVECLWY OTNV
EAAaba

® [eveTiko urmtoBadpo TN 060OVTIKIG AYEVETIOG

e AVTIUETWITLON ayEVETiNG MAayiwV TOUEWV avw yvadou:
Opdobovrtikn ouykAeLon dLaotnudtwv

o Avriuetwrion ayeveoiac mAaylwv touéwv avw yvadou:
EnavopdwTikéc kal mpooUeTIKEC EMIAOYES

* [lpooctikn napeuBaon Ue EUPUTEUUATOL

o EtepomAcupn auyyevric EAAeldn Seutépwv mpoyouiwv tne
Kdtw pyvadou: OepameUTIKES ETLAOYEC

Greek Journal of Orthodontics

Greek Association for Orthodontic Study & Research
«Tooth agenesis»

ww.eogme.gr







EAAnviko [Mepiobiko Op8obovrikng

Erioia nepiodikni ékGoon tng
Eraipeiag vaBonpoownikig MeNétng kar Epeuvag

EKAOTHZ: E.OTI.ME.

YINEYOYNH EKAOXHX
Mapyapita Mdkou

AIEYOYNTEX XYNTAZHX:
lepdoipog Ayyeldnoulog
lecdpylog Aapavdkng

JYYNTAKTIKH EMITPOIMH
ENévn Baotapbn

Mapiva KapapoAéykou
Ayyelog Meraldg
ledpylog ManaBaocileiou
Euotpdriog Mandloylou
Baocilelog XraBénoulog
Anpritpiog Xahalwvitng
Mavayidtng Xpiotou

ITOIXEIA ETIKOINQNIAX
Mnoupnoulivag 3, 10682 ABriva

A 210-8227576, fax: 210-8227576
e-mail: info@eogme.gr, www.eogme.gr

ETHZIA XYNAPOMH
- Ménn E.OT.ME.: Swpedv
- Mn péin: 40 €

YMEYOYNOX EKAOXHX XYMPQNA ME TO NOMO
Euayyelia Xrdpou

AIOIKHTIKO XYMBOYAIO E.O.'M.E.

Mpdedpog: ledpylog Aapavdkng
Avrinpdedpog: lepdoipog Ayyehénoulog
lev. [papparéag: Baoileiog ZraBénoulog
Tapiag: Zraparia Maroldha

Yn. Anpociwv Xxéoewv: Edn Zrduou

Avanh. MéAn: Kwvoraviivog Mdpkou

Anprtpng lManayewpyiou
Mavayidng Xpiotou

TMAPATQrH

I. KOPONIOX & XIA EE

Qpwnot 122, 11146 Takdror ABrva
mh: 211 1197 629

e-mail: tode@tode.gr

ISSN: 2241-388X

Greek Journal of Orthodontics

Annual Issue of the Greek Association
for Orthodontic Study and Research

PUBLISHER: G.A.O.SR.

ISSUE EDITOR
Margaret Makos

EDITORS IN CHIEF
Gerassimos Angelopoulos
George Damanakis

EDITORIAL BOARD
Panagiotis Christou
Demetrios J. Halazonetis
Marina Karamolegkou
Agelos Metaxas
George Papavasiliou
Efstratios Papazoglou
Vasileios Stathopoulos
Heleni Vastardis

ADDRESS FOR CORRESPONDENCE

3 Bouboulinas street, 10682 Athens

tel.: +30 210-8227576, fax: +30 210-8227576
e-mail: info@eogme.gr, www.eogme.gr

ANNUAL SUBSCRIPTION
- GAAO.SR. members: Free

- Non members: 40 €
ISSUE RESPONSIBLE ACCORDING TO LAW

Evi Stamou

BOARD OF DIRECTORS GREEK ASSOCIATION
FOR ORTHODONTIC STUDY AND RESEARCH

President: George Damanakis
Vice-president: Gerassimos Angelopoulos
Secretary: Vasileios Stathopoulos
Treasurer: Stamatia Matoula

Public Relations:  Evi Stamou

Subst. Members:  Konstantinos Marku
Dimitrios Papageorgiou
Panagiotis Christou

PRODUCED BY

I. KORONIOS & Co

122 Oropou street, 11146 Galatsi Athens
tel: +30 211 1197 629

e-mail: tode@tode.gr



Mepiexoueva - Table of contents

» Elcaywyn AioiknTikoU ZupBouhiou E.O.I.M.E.

» EIcaywyn YIEUOUVNG 'EKSOONG ..o

* AKTIVOYPAQIKEG ATIEIKOVIOEIG YIA TOTTOBETNON EPPUTEUPATWYV ...

Anunjtptog I. XaAalwvitng,

» Em3npioloyikd oToixeia Twv 030VTIKWV ayeveaiwv otnv EAAGSa

Mapiva KapauoAéykou

» [eveTIKO UMOBABPO TNG ODOVTIKIG AYEVEDIAG ...............

EAévn Baotapdn

» AvTipeTwmon ayeveoiag mayiwv Topéwv avw yvdoou:
OpB03OVTIKH GUYKAEIGN SIAOTNHATWV ...

Mapiva KapauoAéykou, Mavaywtng MpeBelavog, Mavaywtng Xpiotou

» AvTIpeTwmon ayeveoiag mayiwv Topéwv avw yvdoou:
EnmavopOwTIKEG KAl TIPOOBETIKEG EMAOYEG ..o

Euotpdrtiog ManaloyAou, Mavaywtng Xpiotou

« MpooBeTik Mapéupaon Pe ePQuTEUPATA ........
lewpytog MaraBaoireiou

» ETepémAcupn ouyyeviig EAAEIYPN SEUTEPWV TTIPOYOUPIWV TNG KATW yvABou:

OEPATTEUTIKEG ETTIAOYEG ...

lepdoiuog AyyeAdrniourog, Appoditn KouAn

English Edition ...,

Introduction of the Board of Directors of G.A.0.S.R. ...

Introduction of the Issue Editor ...,

Radiographic imaging for implant placement ...
Demetrios J. Halazonetis,

Epidemiology of dental agenesis in Greece ..
Marina Karamolegkou

Genetics of tooth agENESIS ...
Heleni Vastardis

Congenitally missing upper laterals. Clinical considerations: Orthodontic space closure

Marina Karamolegkou, Panagiotis Prevezanos, Panagiotis Christou

Congenitally missing maxillary laterals: Restorative and prosthetic optio
Efstratios Papazoglou, Panagiotis Christou

NS

Prosthetic intervention with implants ...,
George Papavasiliou

Unilateral congenitally missing second mandibular premolars:
Treatment options following diagnosis ...

Gerassimos Angelopoulos, Afroditi Kouli

.. 13

- 19

.25

29

37

.42

.. 55

Y4

.. 58

.59

... 66

e

77

81

.89

.94



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

Me dlaitepn xapd oag kahwoopifoupe 0To MPWTO TeUX0G Tou «EAANvikoU Meptodikod OpBodo-
VTIKAG» TO omoio onwg npoPAgnetal and to kataotarikd g E.O.NM.E. otiq diebveiq oxéoelg
Ba arnokaleitat «Greek Journal of Orthodontics». Me nmdvw and 6000 emionueq YAwooeg kat 192
XWPES OTOV KOOUO, Mia Taykdoula YAwooa kabiotaral anoAltwg arnapaitnto epyaleio ya v
eMKovmvia pe Tov urndhotro kéopo, xwplg dpwg ta ayyAwkd va eival oe B€on va aviikataotr)-
OOUV TN UNTPKN Hag YAwooa. Ala Tolto anopaciotnke to meplodikd va eival diyAwooo 1600
ota EM\nvikd 600 kat ota AyyAikd kat va ekdidetal pia popd 1o Xpovo. Me dekddeq enoTnUoviKA
nieplodikd va ekdidovral oto Xwpo g OpBodovTikig n dnpoupyia dAou evég replodikol pe Tnv
Hop®1| TNG CUANOYNAG TToKINOoPPWY and mMAeupdq Bepatoloyiag dpbpwv BewpriBnke opBA amnd
1o AZ g E.O.I"M.E. wq pn avaykaia. AvtiBeta péoa and diaBouAeuon pe Toug ugnAol emotn-
povikoU emimédou EAnveq ouvadéApoug, dlamotwbnke 6Tl undpyxel n avdykn yla tn dnuoupyia
€voq ovoBepatikoU rieplodikoU Tou Ba eEavTtAel katd To duvatd pia Bepatikr] evotnTa e KAVIKO
npooavatoAlopd. Kdbe telxoqg Aowrtdv Ba avatiBetal oe €vav uteUBuvo ‘Ekdoong o omoiog kat 6a
€xel TNV eublvn va emAEEEL TNV oUYYPAPIKA opdda mou Ba dwoel TNV Katd To duvatd KaAUTepn
KAAUYN tNg Bepatikng evotnTag.

Auté T0 eyxelpnua anotelel ua npdkAnon kat pia eukalpia ékppaong yia 6Ahoug 6ooug napdyouv
T600 OtV €peuva 600 Kal OTOV KAWVIKO TOpEA vEA DedOpEVQ, VEEG IOEEG 1] VEEG TEXVIKEG 1) TENOG
peTagépouv atnv ENAEda kavoupyleg mAnpogopieg mou Ba pag Bonbrioouv va guvexioel To ermi-
nedo Twv napexouévwv OpBodOVTIKWOV UMMPETLWY OTN XWPA LAG VA OUYKATAAEYETAL QvApETa OTA
Kopupaia otov KOaO.

Tnv €kd00M TOU MPWTOU TeUXoUG Tou «EAANVIKoU Meplodikod OpBodovtikig» To AX Tng E.O.I.M.E.
opéPwva euroTeldnke atnv kabnynRTpla kat Aleubuvtpla Tou gpyactnpiou OpbBodovrikrg EKMA
Mapyapita Mdkou.




Eicaywyn Tng YmedOuvng ‘Ekdoong Tou Mapdvrog Teuxoug

Eival 13lattepn i pou mou 1o A g E.O.I.M.E. pou epmiotelbnke tnv €k300TN Tou TPWToU TeUXoug Tou «ENnvikoU Meplodikou
OpBodoVTIKAG»,

To mpwTOo TEUX0Q TOU Bepatikol «EAANvikoU Meplodikol OpBodovTikrig» elivat aplepwiévo otig «OdovTikég Ayeveaieg». Eldikdtepa
napouctdfovtal Ta BePAMeUTIKA OXAATA AVTILETWITONG ATOMWY e 0DOVTIKEG AYeVeED(eq e EUpaon oTov ouvduaopd opBodovTtl-
KNG Kal EMavopBwTIKNG anokatdotaong.

H olyxpovn Bepamneutikn aviieTwnion atdpwy pe ohtyodovtia anartel ouvepyaoia opBodovtikou Kat mpoaBeToAdyou. Idlaitepng
BepamneuTIKAG MPOCEYYLONG XPNEOUV Ta ATOMA TTOU MAPOUCLAlouv 0SOVTIKEG ayeveTieq MAAYLWVY TOPEWY KAl TTPOYOUPIwV otnv dvw
YvAB0 Kabwg Kal oL MEPTTWOELG ETEPOTIAEUPNG OUYYEVOUG ENEYNG dEUTEPWY KATW TPOYOUPiwy. Adyw Tng evidmiong Twv aye-
VEOLWOV OTNV poabla atodntikr) {wvn 1 Adyw KivdUvou avdamtuéng aouppeTpiag, To anattoupevo Bepaneutikd oxfipa Ba npémnet va
KaAUTTTEL TIG TPOCdOoKiEG TOU aoBevoug, TG eTTAYEG TNG GUYXPOVNG ALOBNTIKAG, KABwg Kat va cupnepA\apBdvel OAeq TIG MapapE-
TPOUG TOU BEATLWVOUV TNV MPAGYVWOT TOU BepaneuTikoU anoTeAEOUATOG.

ZKOTMOG TOU MapdvTog TeUxoug elval va mapouctdoel Baolkég apxXEQ AVTIETAOMONG QUTWV TWV MEPLOTATIKWY KAl va emonudvel
OUYKeKPLEVA OTolXela onuavtikd yia v KatdpTion Tou oxediou Bepareiag, onwg v 0pBOJOVTIKY TPOETOUAT(, TNV KATAMNAS-
TEPN NAKIA yla TNV TOmoBETNON TWV ENPUTEUNATWY, TN B€0T TOMOBETNOYG TOUG KAl TNV eMAOYT NG KATAAMNASGTEPNG MPOCOETIKNG
anokatdotaong.

Evvéa ouvddelpol BETouV epwTHATA Kal TIpooTiabolv va dwWoouv anavtrioelg dlanpayuateudpevol CUVOTTTIKA Ta akohouba:

O avanAnpwtrg kabnyntg tou epyactnpiou OpBodovTikig Tou EKMA, Anurtpng Xahalwvitng, eykawidiel to mapdv Belatikod
TeUxoq napouctdlovtag Tnv Bactkr| mpoUndBeon yla TV evrorion ouyyevwv eNePewy TToU elival oL AMeEKOVIOTIKEG TEXVIKEG. Mold
elval Ta MAEOVEKTAKATA Kal Ol TIEPLOPLONOL KABe aMeIKOVIOTIKNG TEXVIKAG Kal 1Blaitepa NG agovikng Topoypapiag aveoTpapévou
Kwvou; TéAog, mapapévovieg motol oTnv unépTartn Immokpatikr| evioAr atov latpd Tou «w@eAEEIV, 1] un BAATTEIV», YiveTal avalu-
T avapopd oty akTivoBoA{a Tou ekmémeTal and kAbe mapouctalievn AmeIKOVIOTIKA TEXVIKT.

21 ouvéxela n opBodovtikdg, andpoltog Tou epyactnpiou Opbodovtikng Tou EKMA, Mapiva KapapoAhéykou avapépeTal o€ et
dnuoloyikd otolxela oe ox€on pe TNV ouxvéTnTa mou cguvavtoUpe Ta npoBAiuara autd. Ti opiCetal unodovtia kat Tl oAtyodovria;
Mold eival Ta ouxvdtepa ouyyevwg eAelmovTa SOvTia Mou ouvavtoUpe oTa laTpela 1ag;

H enikoupn kabnyntpla EAEvn Baotapdn tou Epyaotnpiou Blohoyiag Ztéuatog tou EKIMA otnv ouvéxela mapouctalel TO YEVETIKO
unoépadpo Twv ayeveolwv. Mwg yiverat o yeveTikdg kaboplopdg Twv ayeveolwv; T{ yvwpiloupe onpepa yla ta yovidia rmou euniéxko-
vtal otnv didrAaon Tou dovtiou; Mol Bpiokdpacte atnyv yovidlakr) dlepelvnon Twv 0dovIIKWY ayeveolwv; Ti yvwpi{oupe kat méoo
anéxoupe and To va dnploupyrooupe eEapyng dovTLa,

H opBodovtikdg Mapiva Kapapohéykou og ouvepyaoia pe Tov odovtiatpo Mavayiwtn MpeReldvo kat To AéKTopa Tou epyactnpiou
OpBodovTikig Tou EKMA Mavayktn Xpiotou napouatdZouv didpopa kAVIKE BepaneuTikd oxripata. Edikétepa avagépovral ot
oUykAelon SLlaoTNUATWY He HETAKIVNOT KUVOBOVTWY 0T BE€0m TwV MAAYIwV Kal TWV MPOTWV MPOYOUPiwV TN 601 Twv KUVOdOVTWY.
Mota eival Ta €81 onueia ota omnoia mpénet va divetal 1dlaitepn MPoToxn;

O enikoupog kaBnyntrg Tou epyaotnpiou OdovTikiG Xelpoupyikng Tou EKMA, Euotpdrtiog MandloyAou, pe tov Aéktopa Mava-
Yyt Xpiotou napouctdlouv akohoUBwg T dlatripnon dlacTnudtwy Kat Tn mpoabeTIkn anokatdotaon. Moia ival Ta onueia mou
xpnlouv I1dlaitepng npoooxng; MNwg avripetwniletal To medRANUa TN dlapopds HeYEBOUG Kal XPWHATOG TwV KUVOSOVTwY; Muwg di-
AMOPPWVETAL TO OUAIKO Ttepiypappa; Moia Ta TAEOVEKTHATA KAl TTO(A TA ELOVEKTIUATA TOTIOOETNONG EMPUTEUUATWY OTNV TIEPLOXN
TV TIPOYOUPlwy; MoTe 0 XWPOG HETAEU TWV MAPAKEIUEVWV KAVIKWV MUAWV Kal pi{wv kpivetal enapkng; MNdéte 1o eUpog To UPog Kat
N HOPPOAOY(a TNG PATVIAKAG akpoAoPiag Kpivovtal IkavoronTikol; MolEg eVAAAKTIKEG CUVTNENTIKEG AMOKATACTACELG UTIAPXOUY;
O enikoupog Kabnyntig Tou gpyactnpiou Mpoobetikrg Tou EKMA Tewpylog ManaBacizeiou mapouctdlel otn ouvéxela €va Be-
PAMeUTIKO oXNUa Tou TiepAauBAvel T dlatpnon Slaotnudtwy oTny mPdodia MEPLOXT] YIA TOTIOBETNOT EUPUTEUUATOV e EUPaon
T600 oTa MAeovekTrpaTa 600 Kal ota pelovektipata. Mola eivat Ta €& onpeia ota omnola npérnel va divetal WBlaitepn npoooyxr); Mdéte
0 XWPOG METAEY TwV TMapAKelevwy KAVIKOV HUAWY Kal pllwv Kpivetal enapkng; Mdte o elpog To UPoq Kat n HoppoAoyia Tng
PATVIAKNG akpoAoP(ag kpivovTal IKavoronTiKof;
TENOG 0 EMOTNUOVIKOG OUVEPYATNG ToU epyaoTtnpiou opBodovtikrg Tou EKIMA Mepdoipog AyyeAdmoulog (e tnv odovtiatpo Appo-
3itn KoUuAn napouotdlouv Tig dldpopeq BepamneuTikég ETIAOYEG O€ ETEPOTIAEUPEG OUYYEVE(G ENE(PEL] DEUTEPWV KATW TIPOYOUPIWV.
MNdte propel va e€axBel aopair|g didyvwon ouyyevoulg eMNelewg deutépou katw Yougiou; Mool mapdyovteg mpémnet va Anedouv
unoYLy mpLy Tnv andeaon yla eEaywyr) 1 dlatrjpnon tou deutepou veoyhoU youpiou; Mropel o veoyhdg youpiog va diatnpnbel
KaL TLTIPEMEL VA KAVOULE Yia va ano®Uyoupe OUYKAELOWaKN duoappovia; Mwg mpénel va avtideTwrioupe aykUAwUEVOUG vEOYIAOUG
yougpioug; E@’ doov n andpaon katateivel 0To KAE(OLUO TOU XWPOU, TIOLEG EMMAOYEG UTIAPXOUV YIa AMOTEAETUATIKG Kal EAEYXOUEVO
KAeloWo Xwpou;

Kahn avdyvwon,
Mapyapita Mdkou
Kabnyntpta kat Aicubuvtpia epyaotnpiou OpBodovtikng EKIMA



AKTIVOYPAQIKEG ATTEIKOVIOEIG YIO TOMTOBETNON EHPUTEUUATWV

AnpnTpiog I. Xahalwvitng®

Eicaywyn

H aktivoypagikn €E€taon Tng meploxnig mou Ba dexbel Ta euputelpata Bewpeltal anapaitntn, wote va agloAoynbel n
molétnTa Tou 00ToU, To HEYEBOG TNG PATVIAKNAG amdpuong, N andoTtaon UETAEU Twv PIlWV TWV TIAPAKEIUEVWY SOVTIWV, N
TIaPOUC(a AVATOMIKWY OTOLXEWV TTOU TIPETEL VA NV TPAUUATIOTOUV KATA TNV TOMoBETNON, KABWG Kat TUXOV TABOAOYIKWY Ka-
Taotdoewv atny neptoxr). Ol ouvnBEoTepeg amnelkovioelg eival n oToBoPATVIAKY] AKTIVOYPA®(a, N TAVOPAIKY AKTIVOYpadia
Kal 1) UTTOAOYLOTIKY) a&ovikr| Topoypagia. H emhoyr} TNg kataAnAdtepng yivetal eTd and oUYKPLon TWV XAPAKTNPLOTIKOV
TOUG, Kuplwg NG dlayvwoTikAg a&iag mou mapéxouv o avtidlaoToAr he Tn ddon aktivoBoAiag mou ugiotatal o acbeviig. H
oUyKplon auTr eival S3uokoAdTepN HETAEU TNG MAVOPAUIKIAG KAl TNG UTTOAOYLOTIKIAG AEOVIKAG Topoypapiag kal exel Ba dobel

TEPLO0OTEPO BAPOG OTO KEPAAALO AUTO.

OmioBogarviakr AKTIvoypagia

H oroBogatviakr (i meplakpoppllikn) aktivoypagpia eivat
N ouvnNBECTEPN AKTIVOYPAQIKY) ATEKOVION OTnv odovTia-
TP Kat divel eikdva uPnAng eukpivelag pe pikpry don
aktivoBoAiag' kat pikpd kéotog. Me tnv mpolndbeon, Ot
n aktwvoypagia éxel An@Oel Ye KatdAANAN TEXVIKY], Ol [e-
TPNoelg Twv dlactdoewv apouatdlouv peYAAn akpiBela
Kat aglomiotia, mapduola e auTr TwV AEOVIKWV Topoypa-
QUOVZ. H peTaBANTOTNTA TWV PETPOEWV eival UKpdTEPN
and TIg UETPAOES O Todoypagieg, mOavwg, Adyw Tng
peyahltepng eukpivelag Tng eikdvag?. Melovektiuata g
TIEPLAKPOPPLJIKAG amelkdviong eival, 0tt €xel pikpd elpog
niediou kat propel va pnv nepthapBdvel avatoukd ototxeia
TIoU evALAPEPOUV TOV 03OVTIATPO YL TNV TOTMOOETNON TWV
elQUTEUNATOY, OMWG Tov TOPO TOoU KATW ¢arviakou, 1
yetrtvidZovta dévtia (m.X. EyKAeloTol TpiTolL Youiol). AKOUN,

Ewdva 1.
H katakdpupn ueyébuvon eEaptdrat and ) OXETIKY anooTaan Tou
QUTIKEWEVOU QmTd TNV £0TLAKN KNAIDQ Kat TNV akTivoypapikr) mAdka.

OMwg OAeg Ol KAAOOIKEG AKTIVOYPAPIKEG amelkovioelg, dev
dlvel MAnpopopleg yla To AX0G TG PATVIAKNG andpuong
Katd tnv napelo-yAwoaolkn didotaon.

Mavopapik AkTivoypagia

H mavopauikr) aktivoypagia eivat n aktvoypapia mpw-
mg emAoyng ya v a&loAdynon twv TepLoxwy, mou Ba
OexBouv eUPUTEUNATA. 2TA TAEOVEKTNATA TNG OUUMEPL-
Aappdvovtal n eUkoAn Aqyn g kat 1 xapnAdtepn déon
akTvoBoAiag, oe axéon (e AN e&€taon e orobodatvi-
OKEQ aKTIVOYPapieq!, MG Kupiwg, N EMOTITIKY| AMEIKOVION
TOU OUVOAOU TWV YVABWV KAl TwV urtoyneiwv yla epeuTeu-
on meploxwv. Mapouotdlel OuwG ONUAVIIKA ELOVEKTN-
paTa, Omwg a) avopolouop®n Ueyébuvaon, WBlaitepa oe
TEPUTTWOELG AavBaouévng TormoBétnong Tou acbevoulg, 1
AavBaouévng pUBLONG TNG TOMOYPAPIKNG LWvng, |e aro-

AvaniA. Kabnyntnig, Epyaotripio Opbodovtikiig, EOviko kat Karmodiotptakd lMaveriotiuo Abnvawv



Ekdva 2.

To kévtpo nePLOTPOPIG BpiokeTal eVTOG TNG KEPAAG TOU aoBevoUs Kat AETOUPYE!l wG E0TIAKG ONUEID EKITOUMNG TWV AKTIVWY Katd To 0ptlovTio
eninedo. Ze nepintwon un kivnong e aktivoypa®kig nidkag, n optldvria ueyébuvon Ba ritav onuavtikd ueyaAutepn TG KaTakopueng.

TEAEOUA TAPAUOPPWON TWV AVTIKEUEVWY, B) AavBaopgvn
anelkdvion g eyyUg-anw andkALong Twv SOVTLWV, [E aro-
TéAeopa napanhavnTikr] aloAdynon g andoTaong Heta-
&0 Twv plwv, Y) aduvapia anewoviong Tng MapeloyAwaoot-
K1G dldoTaong kat ev YEvel Tng TLodlaotatng doung, koo
TMPOPBANUA TwV KAQOOIKWY OUCBIA0TATWY OKTIVOYPAPIKWY
anekovioewy.

Meyg6uvon - Mapapdppwon

Qg peyébuvon opiletal n av&non 1 eAATTWON TOU UeyéE-
Boug Tou eBWAOU OE OXEON HE TO MPAYUATIKO UéyeBog Tou
QVTIKEUEVOU. 2TNV TTAVOPAMIKA akTvoypagpia, peyébuvon
TpokUTTeL and Toug eEAQ MAPAYOVTEG:

ArntokAivouoa déoun

H myn twv aktivwv (eotiakn knAida, focal spot) eival
MikpoU pey€Boug (ukpdtepn Tou 1 XIN.) o€ Ox€on pe TO
napaydpevo eidwAo. ‘Etol, ol aktiveq anokAivouv peta&u
TOUG, L€ AOTEAEDHA TN PeYEBUVON TOU avTIKEIUEVOU. H Te-
AKr| pey€buvaon eEaptdral kupiwg amnd tov Adyo Twv arno-
OTAoEWV TNG AKTIVOYPAPIKNAG TMAAKAG KAL TOU QVTIKELUEVOU
and Tnv €otlakr] KnAida (Ek. 1). ZuvnBlopéveq TIUEG LeYE-
Buvong kupaivovtal and 20% €wg 30%* 4. Eivat onuavtiké
va TovioTel, OTL pey€Buvon Adyw g anokAivoucag 3Eoung
upioTatal pévo oTo Katakdpupo eminedo, kaBdoov oL aKTi-
veq eplopiovral and YeTaAkO ddPpaypa oe pia AEmTr
KATakopuen dEaN.

Meptotpopikn kivnon

H opwldvtia pey€buvon dnuoupyeital and v kivnon g
OKTIVOKEQAANG KAl TNG AKTWVOYPAPLKNG TIAAKAG. H aktivo-
KEPAAY) TEPLOTPEPETAL YUPW ard Eva KEVTPO Tou BpiokeTal
€vtog NG kePANG Tou aoBevouq. Emeldr] 1o k€vipo autod
BplokeTal mMAnolEOTEPA OTNV AKTWVOYPAPIKY] TIAGKA amod
600 n eoTakA KNAda and v mAdka (Ek. 2), n opldvtia
peyEBuvon Ba rTav onuavtika pheyaluitepn Tng KAtaképu-
NG, o€ MeP(mTwaon mou Sev UTpXe Kivnom TNG akTivoypa-
QKNG MAAkag®. Opwg, n mAdka kwveltal, wote BAoetl Twv
apXWVv TNG TOHOYPAP(ag, va amoTUTWVOVTAL e OaPrveld
TA avatoukd otolxeia Tou Bpiokovtal oe pia TiepLloxn Ka-
Boplopévng andotaong and To KEVIPO MEPLOTPOPNAG, TNV
eoTlakn {wvn (4 Topoypadtkr) {wvn, focal trough). H kivnon
NG MAAKQG og OXEON ME TNV KEVIPIKY OEoun eival avtibe-
™ and v Kivnon TG KEPAANG Kal €Xel WG AMOTEAEOUA
TN opikpuvon tou eldwAou katd Tnv opldévtia didotaon.
Mabnuatikiy avdluon twv Kivroswv deixvel, OTL ekeivn n
TaxUtnTa g MAdKag, n oroia eival avaykaia yla eukpvi
anoTUnwaon g e0Tlakng {wvng, eival TAQUTOONUN He TNV
TaxUTNTA Mo analteital, MoTe N KATAKOPUPN Kal optlovTia
pey€Buvon va eivat oeg® . ‘ETol, Ta avatopikd ototxeia mg
€0TIAKNAG VNG amoTunwvovtal e eyébuvon kat otig duo
dlaotdoelg, ald xwpig mapapdpPwon.

Avtikeipeva, mou Bpiokovtal ekTég TNG £0TIOKNAG {wvng, Ta-
POUOLAZoUV JLaPOPETIKN HEYEBUVOT OTNV 0pIlOVTIa Kal Ka-
TaKOPUPN dldotaon Kal dpa mapapdpPwaon, avaloyn Tng



anéotaorg Toug arnd ™ {wvn® 7. H oplldvtia peyébuvon
elvat oAU o emppemig and v Katakdpuen otn B€on
Tou avTikelévou. 'ETal, edv To avTikeiuevo BplokeTtal €Ew
and TNV eo0Tiakr] {wvn Kal TANCLEoTEPA TPOG TNV AKTLVO-
ypaoLkn TAdKa, Téte uploTaral pev JIKPAOTEPN KATaKOPU-
®n Heyébuvon, ald kat onuavTika UKpdtepn oplidvTia
peyéBuvon kat alvetal otevdtepo oe eUpog. AvtiBeta, av
Bploketal mMAnClE€oTEPA IPOG TO KEVIPO TIEPLOTPOPNG, TOTE
paivetat eupUtepo. Mpénel va TovioTel, 6TL N TOPOYPAPIKA
Cwvn elval pa meploxn xwpiq eudidkpita épla, 1 omoia Ka-
BopiCetal and Tnv umokelevikn avtiAnyn Tou mapatnenty,
Bdoel Tng eukpivelaq ng ekévag. H pévn meploxn, mou Be-
WPENTIKWG epPavifetal pe MANPn eukpivela kat xwpiq napa-
Héppwon eival pia KUAVOPLKY ETLPAVELO OE TUYKEKPLUEVN
andéotaocn and To KEVTPO MePLoTPoPrq’. H peyEbuvon g
empdvelag autng didetal ocuvibwg and Tov KATAoKEUAoTN
TOU unxavrjuatoq kat uropel va avriotabuiotel katd myv
ektUnwan, wote va Aneoel elkdéva o mpayuatikég, mepi-
Tou, dlaoTdoElG.

H peyébuvon, akdun kat yla avtikeipeva nou Bpiokovtal
oTtnVv Topoypaikni wvn, dev elval otabepr) oe OAa ta on-
pela ng aktivoypagpiag, yati eEaptdral kat arnd Tn OxeTIKN
andéoTaon TG TOUOYPAPIKNG {vng amd Tnv mAAka. H and-
oTaon autn eTaBdAetal avaloya (e Tnv umo akTvoBOAn-
on meploxn kat kabopiletat and n oxetkr TaxdtnTa g
MAAKAG KAl TG MNyng Twv aktivwy. O mapdyovrag autdg
elval duwg pIkpdtepng onuaciag, oe oxéon e TNV napa-
Héppwon mou dnuoupyeital, dtav Ta avrikelueva Bpioko-
vtal ektég ™G {wvng.

Ot Nishikawa kat ouv.® ava@épouv, &TL akOun Kat PeTd
andé avtiotdbuion Tng HeyEBuvong otnv eoTiakry {wvn, N

orola di{detal and TovV KATAOKEUAOTH], Ol UETPHOELS ATo-
otdoewv eupavifovral ouoTnUATIKG PIKPOTEPEG amd TIG
TPAYMATIKEG (KaTd 1 mm) Kal e onuavTikd eUpog Tuxaiou
0QAAuaToq (Avw Tou 10%). Ot Reddy kat ouv.® peAétnoav
N Peyébuvon katd T AYn MavopapiKwy aKTVoypPa®LWV,
Katd TIg onoleg n yvdbog dev TomobeTeltal oTnV OAVIKY
Béom, aA\d oe o pdobia 1 oniobia 1) e kAion. Evw oty
1davikry Béon n peyébuvon fjtav Yéoa ota avapevoueva
dpla (mepimou 30% Kai {on otnv optldévtia Kat Katakdpuen
dldotaon), oe B€oelg 5 mm 1) 10 mm and v Wavikn, n
oplZévTia pey€buvan kupawvdtayv and 4% €wg 237%, E TIG
peyallTtepeg amnokAoelg atny meploxr Twv Topéwv. Ot Ti-
HEQ auTtéq Selxvouv Tnv eualoBnoia g TeXVIKAG 0e AdBog
TomoBétnon tou acbevolqg Kal avravakholv To dco on-
pavtikd elval va oefduacte tnv eotiakn {wvn. AvtiBeta pe
v opl{dvtia pey€duvan, n katakdpuen Ueygbuvon eivat
OXETIKWG oTadepn°.

Andkhion dovTiwv

Katd tnv mepLoTpo@r| Tou UNXaviuarog, n KEVIPIKY aktiva
onaving npooninTel kABeTa PO TO 0SOVTIKG TOEQ™. Id1-
aftepa otV MepLox] TwWV KUVOSOVTWVY Kal TIPOYOUPIwy, N
aktiva mpoorimnrel uné ywvia, pe katelBuvon neploodtepo
and niow npog Ta eunpdg, mapd and yYAwoowkd mpog ta
Tapelakd, e anotéheoua Peudr| elkéva 6oov apopd atnv
eyyug — anw andkAhion Twv dovtiwv. ‘Etot, av éva dovTL €xel
urnepwia andkAon pilag, To akpoppillo Ba mpoBAarkeTal
oe gyyutepn B€on oe ox€on (e TN MUAN kat To dOvTL Ba
Qaivetal va €xel peyahutepn eyyug andkiion pitag. Avti-
BeTa, ddvTia e mapelakr| andkAion pilag Ba epgavidovrat
ME PeyalUtepn dnw amdkAlon pifag amd v MEAYUATIKA
(Ew. 3).

Ewova 3.

H Ao&n popd twv aktivwyv oe axéon ue 10 0doviiko T6Eo Snutoupyel mAaouatik eikéva, 60ov apopd atnv eyyus — dnw andkAon Twv 5o-

VTIWV.

a) O kuvdédovtag €xet mapetakn anokAon pidag kat aneoviletal eopaiuéva e anw andkAwon pilag.
B) O kuvddovtag Exel unepwia arndkAon pilag kat anelkovifetat eopaiuéva ue eyyug andkAon picag.




To @awvduevo autd €xel dehetnBel amnd moANoUg epeuvn-
TEQ, ™ 12131415, 16. 17 vigT{ 1 MavopauIkr] aktivoypapia €xel
npotabel wg dlayvwoTikA TNG MAapaAANAdTNTAg TWV PL{WV
Katd TIq Teleutaieg pdoelg TG opbodovtikng Bepareiag
kat aglohoyeital otig e€etdoelg TG Auepikavikig Opbodo-
VTIKAG Emtporniq (American Board of Orthodontics)™. Ta
OUMMEPAONATA TWV ePEUVWY delxvouv, OTL 1 MAVOPAUIKY
aktivoypagia dev kataypdel agémiora v eyyug — anw
andkAlon Twv dovTlwy. H meploxn Twv Topéwy Tapouctalel
Ta PIKpSOTEPA OPANUATA, EVW OL PeYaAUTEPES ATTOKAIOELQ
napatneolvtal oTnv MEPLOX TWV KUVOJOVTWY Kal TPo-
youpinv. Ot dlapopég Heta&u amokAoewv oTnVv mavopa-
MIKA aKTIvoypa®ia Kal payUaTikwv anokAoewv pnopel va
uriepPaivouv TIg 10 poipeg,™ 12 ¥ gvw meploodtepeg amnod
60% TwV PeTprioewv Bewpeltal 6TL unepBaivouv Ta KAVIKWG
anodekTtd 6pla Twv 2.5 Yolpwv™. AavBaouévn TormobETnon
Tou aoBevolq OTO AKTIVOYPAPIKG UNnxAvnua eMSEVWOVEL TO
PORANua™.

Zulitnon

O ouvduaopdg Twv avotépw MPORANUdTwY dnuoupyel

EMPUAAEEIG WG TTPOG TNV AELOTILOTIA TNG TTAVOPAMIKIG OKTL-

voypapiag otn dlayvwon Kat Tov oxedlaoud g Tomobé-

™mong eupuTeupdTwy. Edikdtepa oty meploxr Twv avw

PooBiwv Kal 0 MEPIMTWOELG ayeveoiag TAayiwv, oL ma-

pdyovteg Tou ennpeedouv TNV MAPAUOPPWON NG EKOVAG

propel va Aeltoupyouv avTipaTikd, KaBloTwvTag SUCKOAN
™V ao@alr ektiunon:

1. Xe meputtwoelg ayeveoiag dvw mayiwy, Wlaitepa dtav
UMApXouV Kat ayeveoieq AANwv dovTinv oty Avw yvda-
60, n Avw yvabog eivat ouxvd oe omuoBiEoTtepn BEon'®
2 _‘Et0l, 1 mpdobia meploxr) Twv pLliv Twv KUVOSOVTWY
KAl TWV KeVTPKWOV Touéwv uropel va Bpioketal ota
€0WTEPIKA Opla 1 €Ew amd TNV 0TIk {wvn Kal va
uolotatal peyahutepn opldvtia peyébuvan, divovtag
™V Peudni eviunwon enapkougq eyyuq — Anw XwWEou yld
™V TomoBET oM elpuUTEUpATOG. AvTiBeTa, n agloriotia
Katd Tnv Kataképupn dldotaon elval peyahutepn Kat
Bewpeital, 6TL n €ktaon mou Ba KataAdpel To epPUTEU-
Ja ka®’ uog uropel va mpoPAepOel e aopAalela?'.

2. Heyylg - dnw a&ovikr kAion Tou Kuvédovta urnopel va
KATaypAQETaAL IAPATAAVNTIKA OTNV TIAVOPALKY| AKTIVO-
ypaogia. Adyw g KatelBuvong g KeVTPLKYG akTivag,
n orola dev npoorinrel KABeTA TO 0J0VTIKS TOEO OTNV
TIEPLOXT] TOU KUVOBOVTA, TO aKPOPPICIo amoTumwveTal
ouviBwg oe meploadtepo eyyuqg BEon and v npayua-
Tk, divovtag Tnv evtlnwon PIKPOTEPOU XWPEOU YA TO
eUeUTEUMA.

YnohoyioTikj Topoypagia

H unohoylotiki Topoypapia (YT) dladdélnke otnv odovtl-
atpn MPAEN META TNV avdarTuEn Twv TOUOYPAPWY KwVL-
knig d€oung (Cone Beam Computed Tomography, CBCT),
AOYW TWV ONUAVTIKWY TAEOVEKTNIATWY TOUG O€ OXEON e
Toug LatplkoUg Topoypdeoug. H xaunAdtepn ddon aktivo-
BoAiag €nai&e kaboploTikd POAO, AANA Kal MPAKTIKA {NTh-
pata, Onwg To MKPATEPO HEYEBOQ TOU UNXAVAUATOG, TO

XaunAdtepo kdotog ayopdg, n duvatdtnrta eykardoraong
0e XwpPo WWTIKOU latpeiou kal n eUkoAn xprion Boriénoav
wote va dladobel ypriyopa oe latpeia yvaboxelpoupywy,
0pB0JOVTIKWV Kal elpuTeUaToAdywy. H popavrig dlagpo-
pd and OAeq TIG KAAOOIKEG AKTIVONOYIKEG TEXVIKEG elval N
TPLOJLA0TATN AMEKOVION. Z€ OXEDT HE TNV TIEPLAKPOPPLGIKY|
Kal TTAvVOPAaIKY] aKTvoypagia, n UMoAoyLOTIKA Topoypapia
divel ewdveq kal katd To opLdvTio eninedo (eykApOleg, 1
a&oVIKEG, TOMER) Kal £TOL eTUTPEMEL TNV AELOAOYN 0T TOU €U-
pOUG TNG PATVIAKNAG andpuong oe OAo TG To UPog. Agv
upiotatar alMnAeniBeon avatoukwy arotxeiwv, olte ma-
papdppwon kat ot diactdoelg anelkovifovral dnwg otnv
npaypatikétnTa. ‘Etol, elvatr duvatr) n peAétn g 6€ong
TOMoBETNONG TOU EUPUTEUNATOG He HeydAn aglomioTia.
Melpapatikég HeAETeq xouv delEel, OTL oL LETPTOELG TToU Yi-
VOVTQL O€ TOPOYPAPIEG KWVIKNAG JETUNG elval KAWVIKWG TAU-
TOONEG HE TIG TIPAYUATIKEG DLAOTAOELG? 23 24,25, 26,27, 26,29, 30,
‘Ouwg mpéret va onuelwdel, 4Tt n SLaKPLTIKY] IKaveTnTa TG
YT elval xaunAdtepn and TIg KANAOOIKEG TEXVIKEG, HE ATO-
TEAEOMA va pnv elval Slakpttd avaTouikd oTolxeia pe pikpd
HEYEBOG, OTWG 00TIKEG DOKIDEG Kal AeTTA OCTIKA TOLXWHA-
TQ" 323334 H dlakprtikn ikavétnta g YT eEaptdral Kupiwg
and n oxéon oruarog — BopuRou kat and To peyebog Tou
elkovootolxelou (voxel size). To uEyeBog TOU €IKOVOTTOL-
xelou petaBdMetal avdloya e To eUpog Tou mediou, Tou
xpnotdoroletal oe k&Be eE€taon. Mikpd eUpog niediou ou-
vodeUetal and UK uéyebog elkovooTolxelou Kal peydan
OLaKPITIKA KAvATNTA, KABWg Kat and UKkpdTepn, ouvAbwg,
d6on aktivoBoNag. Ze TEPUTTWOELG, TTOU Hag evOLAPEPEL
va a&loAoyr|oouUlEe TIEPLOXES TOU PaTVIakoU ooToU WiKpoU
elpougq (T.X. XEWKA Twv pLlV Twv TopEwY), elval Kaké va
EMAEYETAL MIKPO LEYEBOG elovoaToLxelou, alwg propel
va unv dlakpivetal To 00Td Kal va CUUEPAVOUE ETPANUE-
va OTL eNelmel %5,

H m\rpng aflomoinon tng UMOAOYLOTIKAG Topoypagiag
antautel eknaideuon Tou odovTIdTPOU 0T VEQ AMEIKOVIOTL-
Kr] TEXVIKT] KAl 0TA TEXVIKA opAAuaTa, TTou propel va ouvo-
devouv TIg tapayodueveg elkdveg®. O odovtiatpog urnopel
va a€loAoyNoel TIG EKTUTIWHEVEG EIKOVEG TIOU TIAPEXOVTAL
and Ta akTvohoyIkd epyaoTripla, 1) Uiopel va xpnaotuonol-
AoeL KAMoLo e131KO AOYLOMUIKS, amnd Ta MOAAA TIOU KUKAOQO-

Ekdva 4.

a) Mavopauikn aktvoypapia mepimrwong e ayeveoia twv dvw
nAayiwv Touéwv (Aemrouépeta). H eyyutnta twv ptlwv Kat ot dt-
QAO0TACEIG TOU XWPOoU UETAEU TwV ptlwv dev elval a&lomIoTeS, evw
n XetAeo-unepwia StdoTaon Tou Patviakou 00oTouU deV anoTumnw-
vetat.




B) Tpiodidotatn anekovion UMOAOYLOTIKIIG TOUOYPAPIaG KWVIKIG
déoung. Ot dlaoTdoelg Twv SOVTIWV Kal TOU XWEOU UETAEU Twv
pLlwv uropouv va uetpnbolv ue akpiBeta kat a&orotia.

y) Ewovikii tonoBétnon euputeduarog Stauétpou 3.5 mm. Eivat
eupavig n éAMewn xwpou otnv de&d nAeupd, kab’ éoov 10
UPUTEUUA EDXETAL O EMAPT) LE TIG YEITOVIKES piles. Avtibeta,
otV aplotepn mAeupd, upiotatal (Kavog Xweos (dvw Ttou 1.5
mm au@oTEPOMAEUPQ) Yia TO TEPLPPICL0 Kat TO evSIAUEDO PATVL-
ak6 nétalo.
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AEovIkEG TopEG o€ dUo enineda katd urkog e pilag twv do-
VILWY, 0TO UEDO NG PILag Kat aTo akpopEL{kd, drou eaivetat n
XEEO-UMEPWLa S1AaTAON TOU PATVIAKOU 00ToU Kat a&loAoyeital
70 €UPOG TOU YLa TNV UNod0oX1) TOU EUPUTEULATOS.

pouv oto eundplo, 1§ akdun kat eAelBepa oto dladikTuo,
mou &ivel T duvardnTa EMOKAOMMONG OMOLACdNOTE TO-
MAG, KaBWQ Kal avaouvbeong Tplodldotarng ewkoévag. Mpé-
TeL va onuelwdel, 6Tl ol Tplodldotareg anekovioelq eival
XPAOUUEG YIa TNV Katavénon TnNg XWPEOTAEIKAG OXE0NG TWV
avaTtoukawv ototxelwv peta&u Toug, alkd dev elval Katdh-
AnAeg yla Tnv a&loAdynon Twv SlacTdoewy Twv SOHWV
auTwyv, OMwg TL.X. yla TN METENON TNG MAPELO-YAWOOIKNAG
dldotaong g patviakng andpuong. O Adyoq eival, 6Tt ot
Tplodldotateq avaouvegoelg kataokeudlovtal PeTd amd
KaBopLoud UIag TIWAG AKTIVOYPAPLKNG TTUKVATNTAG, TIou Ot
axwpilel Ta ooTikd ototxela and Ta undhouna. Opwg, Adyw
TWV eYYeVOV OQPANUATWY TNG UTTOAOYLOTIKAG TOpoYpapiag
Kat ¢ aAnAenikdAuUYNg Tou Tapouctalouv cuvibwg ot
TIMEQ TWV OOTIKWV Kal dANwv oTolxeiwv, dev undpxel uia
TIUN TUKVOTNTAG, Tou dlaxwpilel mApwg ta ootd and ta
palakd popta. ‘Etaol, n tplodidotartn anetkovion urnopel va
rapouctddel otolxela mou dev avrikouv oe 00To, i avtiBe-
TQ, VA PNV apouctdlel ooTikA oTolxela oe TiEPLOXEG TToU
autd ueiotavtat. Ma Tov Adyo autd, €ykupn a&loAdynon
Kat pétpnon Bewpeltat exeivn, mou yivetal oe TOUEG, drou
napouctdfovral OAa Ta EKOVOOTOLXEIO e TNV apXIKY) TOUG
TUKVOTNTA.

Mapddetypa nepimtwong e ayeveoia mAayiwv TOUEwv TNG
Avw yvdBou ¢aivetat otnv eikdva 4. H mavopapiky akTvo-
ypaoia divel meploplopéva ototxeia, KaBOGToV 0 XWPOG e-
Ta&u Twv PV TOU KUVODOVTA KAl TOU KEVTPLKOU TOpEA dev
arekovicetal aglémota. Moaveg dlapopeg otn peyEbuvaon
dev eMTPEMOUV Tn METPNON Tng andoraong HeTagl Twv
pwv pe UPnAS eminedo eumotoguvng, v 1 AnoKALON
Twv plwv petaglu toug prnopel va eivat maopatikn. Avti-
Betq, n Topoypagia amneovifel Ta avrikeipeva xwpiq na-
PAUOPPWON KAl O TIPAYUATIKEG SLA0TACELS. XTnV ayopd
KUKAO(OPOUV TIPOYPANHATA UTIOAOYLOTWV, TIOU EMITPEMOUV
™ HEAETN TwV TPLODAoTATWY EKOVWV amd omoladnmoTe
ortikr| Yovia. MoMd and autd nepihapBdvouv BiBAobI kN
and Ta eppuTelaTa rou dlatibevrat oto eundplo, WoTe 0
XPNoTNG va prnopel va TomoBeTroel eIKOVIKA TO eUPUTEU-
pa ot péMouoa B€on kat va aflohoyrioel Tov SlabEaio
XWPO, TN Qopd €vBeong kat Tn oXEorn TOU EUPUTEUUATOQ
IE YEITOVIKA aVATONIKA OTOolxeld.

Adon akTivoBohiag

ZNHavTIkOg MapAyovTag yia TNV Aoy TNG AKTIVOAOYIKAG
e&gtaong eivat n déon aktivoBoAiag mou Aappdvel o acbe-
VG. H mavopayukr] akTivoypagia éxel onpavTiké pkpdtepn
d6om and TNV UTIOAOYLOTIKY] AEOVIKY) Topoypa®ia, aA\d ot
ddoelg molkiNouv avéhoya pe To punxdvnua Kat To mpwtd-
KOA\O Tou xpnotdoroteitat. O Mivakag 1 napouotdlel ev-
JelkTIkEG ddoelg, Onwg avapeépovtal atn BiRAloypapia.

H evepydg ddon (effective dose) umoAoyiletal pe moAa-
m\aotaoud Tng anoppooulpevng akTivoBoAiag emni ouvte-
Aeotr) av@hoyo Tng BLoAoyIkNg eualobnaoiag Tou opydvou
1 1oToU otnVv aktivoBoAia. Ot guvteleaTég €xouv TpoTabel
ardé ™ Aebvr) Ermtpory Aktivompootaciag (International
Commission on Radiological Protection, ICRP) kat enava-



npoodlopiotnkav to 2007%. Ot véeg odnyieq mephappa-
VOUV OUVTEAECTEG Kal Yla Toug olehoydvoug adéveg, yla
Toug omoloug dev UTPXAV EEXWPLOTES TIUES TIPONYOULE-
VWG. Z& OXE0N HE TOV UTIONOYIOUO BACEL TWV CUVTEAEOTWY
ICRP 1990, ol véeqg TIuEQ Belxvouv, OTL 1 MAVOPAULIKY] AKTL-

ektiunon, kuplwg, Adyw g peydAng aktivoBoOAnong twv
olehoyovwv adévwv. MNa tov Adyo autd, n oxéon déong Je-
Ta&U a&oVIKAG Kal Mavopapikig eE€taong €xel hetaBAnoel
TPog OPeN0G TNG AEOVIKNG, OUWG N a&ovikr| dlatnpel akdun
duapevéatepn B€an.

voypapia €xet uPnAdtepo kivduvo amd tnv mponyouuevn

Zupnepdopara

H em\oyn TG TPOXELPOUPYIKNG AKTIVOAOYIKAG €E€TAONG YIa TNV TOMOBETNON EUPUTEUNATWY TIPEMEL va YiveTal avaloya pe
Ta 10laiTepa XapakmpPLoTIKA TG KéBe mepimtwong kat mdvra pe Bdon v apxr g eAdxiotng duvatrg d6ong mpog Tov
aocBevr| (apxri ALARA: As Low as Reasonably Achievable). H Apepikavikry Akadnpuia Ztouatikig kat M'vaBornpoowikig AKTL-
vohoylag mpoTteivel TN AYn eykdpaolag TopnRg otnv MePLOXY] TOTIOBETNONG TOU EUPUTEUNATOG 0 OAEG TIG TIEPUTTWOELS, ETE
Je oupBaTikr, elte e UMOAOYLOTIKA Topoypagia’®. H mpdtaon autr dtatunabnke to 2000 kat iowg mpénel va avabewpnOel
pe ta npooeara dedopéva. Ot eupwraikég kateubuvTtrpleg odnyieg Tou 2004, Mou apopoUV TNV AKTIVOTPOOTAs(a otV 0d0-
VTIATPLKY) AKTIVOAOY(a*, TPOTEVOUV TEPLOAKPOPPLTIKEG AKTIVOYPAP(EG 0€ TUVDUATUS e TIAVOPAILKY) AKTIVOYPadpia oe Tiepl-
TITWOELG TOTIOBETNONG HOVOU EUPUTEUATOG, eV YIA TTOMATIAG EUPUTEULATA TNV UTOAOYLOTIKA Topoypagpia. To mpdypaupa
™¢ Eupwnaikrig ‘Evwong SEDENETXCT, ou okomd €xel va avartu&el odnyieg, Baclopéveq e EMOTNUOVIKY TeKUnpiwon,
yla TN XProN TNG UMOAOYLOTIKAG TOUOYPAP(ag 0NV 0doVTIATPIKY, £XEl eKOWaeL 0dnyieg Mou mePIAaBAVOUV Kal TA EUPUTEU-
Mata®e, Ze autég avapepeTal OTL «n XPr 0T TNG UTIOAOYLOTIKYG TOROYPA®IAG KWVIKAG SE0UNG Yia AYn a&oVIKWY TOUWY TPV
TNV TOTOBETN 0N EUPUTEUATWV TIPOTEVETAL WG EVAANTKTIKY TV 3N UMAPXOUCWV TEXVIKWV AEOVIKWY TOWY, étav 1 ddon
akTvoBoAiag eivat pkpdtepn». ZXETIKA e To TdTe evdelkvuTtal N AYn aEoviKOV TOPWY, UnMopel Kavelg va akoAoubroel Tiq
odnyieq Tg Eupwnaikig Etaipeiag Ooteoevonpdtwong® (European Association of Osseointegration, EAQO). Mpénel, TEAOG,
va Toviotel 6Tt N KAWIKY a§loAGYnon Twv elkOVwY TIPEMEL va yivetal amnd eldikd ekmadeupévo yvabompoowikd akTivoAdyo,
WBlaitepa oe MEPUTTWOELG arnelkdviong eupgog nediou.

Mivakag 1. Evepydg ddon aktivoBoAiag and UnoAoYLOTIKN TOHOYPaPia KwVIKAG OECUNG, TTAVOPALKY] AKTIVOYPapa Kat TIAA-
PN OElPA OTILCOOPATVIAKWY AKTIVOYPAPLWOV.

Evepyog d6on (HSv) AvTigTolxia 86ong amé mavopapikn | MeAéTn
aKTIvoypagiat

YroAoyIoTIKH Topoypagia KwVIKAg d€oung
NewTom 9000 41 -91* 20-45 Ludlow et al. 2003%
NewTom 9000 64* 3.2 Tsiklakis et al. 2005*
NewTom 3G 59** 2.9 Ludlow et al. 2006*
NewTom 3G 30 - 57# 15-28 Loubele et al. 2009*'
i-CAT next generation 74 - 87* 3.7-43 Ludlow, Ivanovic 2008
i-CAT 193** 9.6 Ludlow et al. 2006
i-CAT 34 - 82* 1.7-4.1 Loubele et al. 2009*
i-CAT 36 - 182 1.8-9.1 Roberts et al. 2009
Mavopapiki

22* Ludlow et al. 20033

5-15* Gijbels et al. 2005*

23# Palomo et al. 2008*

14 - 24 Ludlow et al. 2008
MAjpng oeipd omaoBoPaTvIaKWV

|35 - 170* [1.7-85 Ludlow et al. 2008

T Me Bdon evepyd ddon mavopauikig (on pe 20 uSv.

* [CRP 1990 pe ouvuroAoylopd g d0ong otoug olaAoydvous adéveq.
** |CRP 2005 npoox€dlo, mapdpolo pe ICRP 2007.

# ICRP 2007
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EmdnpioAoyikd oToIxeia TwV 08OVTIKWV ayevesiwv oTnv EAAGSa

Mapiva KapapoAéykou®

Nepilnyn

O1 0dovTIKéG ayeveaieq auvavtouvtal ouxvd ae opBodovtikoUg acbevelg. Ztn dlebvr| BIBALoYypagia uttdpyouv ekTevelg ava-
POPES Yla TA TTOC0O0OTA KAl Yla TOUG PAVOTUTIOUG TIoU epaviCovtal oTig dlApopes PUAEG. 2TO OUYKEKPLUEVO ApBpo yivetal
avapopd yla Ta ocooTd EUPAVIONG TWV 0DOVTIKWY ayeveolwv ae 0pBodovTikd TANBuoué otnv EAANGSa, Kabwg Kal yla Toug
PavéTUTIoUG Tou apatnpouvtal. 2Tn HeAETn cuunepleAneoncav pévo opbodovtikol acbeveilq and tpia peydha opBodovti-
KA kévtpa. Ta anoteAéopara ouykpivovtal pe avtiotolxeg HEAETEG TToU €xouv Yivel oe AAoug mAnBuopoug. Emiong, yivetal
MiKpr) avagpopd Kal aTnv emnidpaacn mou gaiveTtal va €Xouv ol 030VTIKEG AYEVED(EQ OTO OKEAETIKO UTTOOTPWHA.

Eicaywyn

Qg odovrtikr ayeveoia opiletal n anotuxia dlanAaong po-
vidwv fi/kat veoyhwv dovtiwv. Alakpivetal oe oAtyodovtia,
otav Aelmouv amnd éva éwg névre dOvTIa Kal g€ unodovTia,
otav Aelnouv amd €& ddvtia kat dvw'. Avagopég yia TIg
000VTIKEG ayeveoieq umdpxouv akdua Kat yla mpoioTtopl-
KoUg TAnBuooUg?, yeyovdg mou UltodnAwvel Ty Ulapén
TOUG OTO avBpwivo eidog ota BAON Tou Xpdvou.

‘Exouv Yyivel dekAdeq avapopEg yia TOV EMIMOAAOUS TWV
0JOVTIKWV ayeveolwv otoug didpopoug MAnBuououg. To
upnAdtepo moocooTd avapépetal otoug Eupwnaioug kat
Kupaivetat oto 11.3%°, akohouBoUv ot AoldTeg e TO000TO
9.4%*, ol AlleplkAvol [e TIooooTd 7.4 %° kat TENOG, ol Apa-
Beg pe mooootd 4.0%5.

Meydha epwThpata eixav eyepdel wg mpog TNV eppdvion
TV 0JOVTIKWV AYeVESIWV avaloya pe To GUAo. Malaidte-
PeG MEAETEG avEPepaV UTIEPOXN TWV YUVAIKWY EvavTL TwV
avdpwv’#2, Ot Egermark-Eriksson & Lind avagépouy, 6t n
avohoyia JeTa&U avdpwy Kal Yuvalkwy eivat 2:3. Ze vedte-
peq MeNETEG Owg dev GaiveTtal va oXUouv Ta mapandv
Kat n avaloyia petagl avdpwy Kal Yuvalkwv opiletatl oe
1:1 10,4,11-

O1 0dovTIKEG ayeveoieq anoteAouv pia and Tig ouvnbéaote-
peq avanTtu&lakég avwialieg otov dvBpwro™. Epgavitel,
elTe olKoyevr] Xapaktipa, o ornoiog JeTapBaleTal pe tov
AUTOOWHIKS KUPIaPXO, TOV UTIOAEIMONEVO AUTOOWHIKS 1 e
ToV X-QUAOGUVDETO TUTIO™ 4™, eiTe OTIOPABIKS XAPAKTHPA.
Ze UENETN TIOU €YIVE YIa TNV EMIMTWON TWV 0SOVTIKWY aye-
veolv o€ didupa adéppla Sev €xel Bpebdel oTatioTika on-
MavTikY| dlapopd g ax€on [e ToV UOAOLUTO TIANBUOUG ™.
O1 0doVvTIkEG ayeveoieq elval ouvnBeg va eupavifovral oe
ApKETA oUvdpoua, Onwg otnv eEwdeplikr duomAaoia. 1o
OUYKEKPLUEVO OUVOPONO ekTOQ amd TIOAANAEG eNNe(elq
0JOVTIKWV povadwv, Ta umdpxovta dévtia eupavidovral
MIKPG, e avwUaNeg OTo OXrjua Kat otn Hopgoloyial.
Yrnidpxouv apketd akdépa ouvdpoua, ota omnoia undpxouv
000VTIKEG ayeveoieq', ald Kal Ta dropa (e Xelheo-yvado-

90pB0OOVTIKOG

UTepwLooxLoTiEq epgavifouv UPNAG TOOOOTO OJOVTIKWY
ayeveolwy, Wlaitepa otny meploxn g oxtotiag™.

Mapdho Tou oTn veoyidr) odovtopuia TO TMOC0OTO TWV
ayeveolwv elval oAU uikpd kat kupaivetal petaglu 0.5% pe
0.9%, @aivetal 4Tl UAPXEL LOYXUPT] CUOXETION UETAEU aye-
VEOLWV OTNn VEOYIN] Kal otn Héviun odovropuia. Ta dro-
MO TIou elpavilouv ayeveoieg otn veoyl\r] odovtoguia,
oxeddv navta epeavifouv ayeveoieq kat otn Wéviun 0do-
vropuia®?!, ApkeTéq akOua OJOVTIKEG avWMaAEg €xouv
ouvdeBel e TIG 030VTIKEG ayeveaieg, OTwG N EYKAELON TwV
KUVOJOVTWY, N MIKpodovTia Twv TAay(wv Topéwy TNg Ave
yvagou, n UMEKPUON TWV VEOYIAWDV YOUPIwV Kal 1 Pog Ta
anw @opd avatoAng Twv SEUTEPWV TTPOYOUPIWV?,

Qg aitohoyia divovral 1600, meptBarovTikol, 600 Kal ye-
veTikol mapdyovteg. MeAéteg oe mawdid mou €xouv dexBel
akTvoBoAia kat xnuelobepareia Adyw kakoribelag oe pi-
kpn NAkia €xouv deiel, 6Tt oL TIBavéTNTEG Va gupavioouv
000VTIKEG ayeveoieq Kal avwpaiieq otn Hop@oloyia Twv
dovTiwv elval oAU peyalltepeg, and &,tL otov umldAolrno
MANBuouo®. ‘Exel kataypagel emiong, HETA TO aATUXNMA
dlo&ivng oto Seveso Tng Itahiag To 1974, 6Tt dtoua mou
napouciaav augnuévn moodtra dlo&ivng oTto aija Toug,
eppaviZav oe oAU UYNASTEPO MO00OTO ENE(PELG DOVTLAVY,
aM\d kat dldpopa mpoBAUaATa oTn Hop@oAoyia Twv umo-
Aolmwv?,

Ot yevetikol mapdyovteg €xouv apxioel va SlepeuvwvTal TIg
dUo teheutaieq dekaetieg. Ol YVWOELG IAG OTO GUYKEKPLUE-
vo avtikelevo Bpiokovtal akéua oe oAU mMpwio aTddlo.
ZUYKEKPLUEVA, N TPWTN avagopd €ylve To 1996 yia eppdvi-
On 0JOVTIKWY AYEVECLWV € LI OLKOYEVELQ, 1) OTIO(C OPEING-
TAV 0€ OUYKEKPLUEVN LETANEN oTo yovidlo MSX1%. Ako-
AouBnoav kat AA\eG OUOXETIOEIG ODOVTIKWY AYEVECLWV e
METAAGEELG o€ Yovidla, dnwg oto PAX9' kal oto AXIN22S,
Zmv napouoa epyacia Ba yivel avapopd oTo nocoatd Twv
0JoVTIKWV ayeveoiwv, mou epgavitovtal oe 0pBodovTIKO
MANBuoud otnv EANGSA, 0To MPAdTUMo [e TO omolo auTég
eppavitovral, kabwg kat otn dlapopd PETAEU Twv dUo PU-
Awv, UETAEU dve Kal KAtw yvdBou kal petagl aplotepou
Kkat de&lou nuopiou. Emiong, Ba dobel a mpwtn ekTipnon
Yld TO MOC00TS TOU TUMOU KANPOVOUIKOTNTAG TWV 0d0VTL-



KWV ayeveolwv, dnAadn av epgavifouv olkoyevr] TUTO KAnN-
povoukdtnTag, 1 av eival ornopadikég. Oa akohoubroel
MiKer) avagpopd yia v enidpaon Tou Gaivetat va €Xouv ol
0J0VTIKEG AvaPOPEG OTO OKEAETIKO UTTOOTPWHA.

MooooTo ePPAVIONG 0SOVTIKWY OYEVETIWY

Ma Tov KaBoptopd Tou MoCo0TOU TWV ODOVTIKWY AYEVEDL-
v SIEENXON Mia eTBNUIOAOYIKN €pguva, OTNV OTtola CUE-
telxav Tpla peydha opBodovTiKA KévTpa otV MEPLPEPELQ
ATTiknG. H emhoyn Tou delypatog €ytve and Ta apxela Twv
opBodovTikwv aoBevawv g Metamtuxiakng KAwvikng Op-
BodovTikig TG OdovTlatTpikng ZXoAGg ABnvwy, Tou Opbo-
dovtikou Turuarog tou Odovtiatpeiou dpoupdg ABnvwv
kat Tou OpBodovtikoU Tunuatog Tou NautikoU Noookopel-
ou ABnvwv. O ouvoAikdG aplBudg Twv atduwy mou eEeTd-
otkav frav 2350. And autoUq amokAsioTnKav dtoud [e
oUvdpOoua, KPAVIOTIPOOWTIKEG AVWHUANEG, QAVAMTUEIOKES
dlatapaxég, kabwg kat droua, ota omoia To aTPIKG Kat
030VTIATPLKO LOTOPIKS dev NTaV MANPWS EVINEPWHEVO.

To Tehikd delypa anmotéhecav 2061 dropa (1171 yuvaikeg
Kat 890 Avdpeg). Ot nAikieg Toug Kupdvenkav and 7 €wg 45
ETWV, He Héow O6po nAikiag Ta 13,5 €trn. ‘ONot ol agBevelg
e€eTA0ONKAV KAWVIKA KAl AKTIVOYPAPIKA. X& TEPIUTTWOELS
veapng nAkiag Tou atdéuou (< 12 eTwv) a&lohoyribnke kat
UeBUOTEPN TIAVOPALKY) aKTIVOypaia yia ermpBepaiwon Twv
eupnudTwy, diott ot delTtepol MPOoYSUPLoL TNG Avw yvdabou
apPouctalouv peydAn SlakUpavan ot XPOVOAOYIKY évap-
&n g evaoBeotinong Toug?.

An To oUVoAO Twv 2061 atduwy, Bpédnke dTL oL 202 Epepav
ayeveoia éoTw Kal evog dovtiou. O peyalltepog aplbudg
030VTIKWV ENNe{PeWV 0TO {Blo dToo rTav 20 0DOVTIKEG [O-
vadeq (Mivakag 1). To MO0OOTO TWV ATOUWV [E ODOVTIKEQ
ayeveoleg avépxetal 0to 9.8% TOU OUVONOU TV ATOMWY
Tou peAetribnkav. To mooootd autd avd eUAo avépxetal
0710 9.7% Kal 9.8% yia dvdpeg Kkal yuvaikeg, avtiotoixa. H
enidpaon Tou GUAOU 0TV 0JOVTIKY| ayeveoia eEAEyxOnke pe
HovoueTaBANT) AoyloTiky) maAvdpdunon, and tnv ormoia
TpoékuYe, OTL dev undpxel dlapopd atny meavétnTa -
@Aviong odoVTIKNG ayeveoiag HeTa&U Twv dUo QUAwv. Eni-
ong, dev BpEBnke enidpaomn Tou GUAOU OTO PAIVOTUTIO TWV
AYEVEDLWV.

21N OUVTPUTTIKA TIAElOYN®ia Toug, Ta ATOA TIOU TIAPOUCi-
alav 0doVTIKEG ayeveaieg dvnkav otnv oudda Tng oAtyodo-
vtiag, oe mooootd 88.6%, vy TA ATOUA TIOU Avnkav aTnv
oudda g unodovtiag anotéhegav To urtdhotro 11.4%. To
ouxvoTtepa eAAelmov dovTl (dev oupnepiAdupdvovral ot Tpi-
Tol yougiol) itav o deltepog MPOYOUPLog NG KATW yvd-
Bou aplotepd (35), akohouBoupevog and Tov MAAyLo Topéa
g dvw yvdbou aplotepd (22) kat katdriv and To deltepo
TIPOYOUPLO TNG KATW YvABou de&ld (45) kal amnd Tov AdyLo
Topéa ™G dvw yvdBou SeEld (12), ue oAU pikpr dlagopd.
Ta untéAotra dévTia akoAouBouv e TIOAU UKPATEPQA TI0CO-
otd pe v €€ig eBivouoa oelpd: 31, 41, 15, 25, 14, 42, 17,
32, 37, 24, 27, 47, 13, 23, 16, 34, 43, 46, 26, 33, 36, 44, 11
Kat 21 (Eikéva 1). ZXeTIKA pe Tov aplOud dovTiwv rmou Ael-
rouv avd drtopo, mapatnperenke 4Tt To HeEYAAUTEPO TIOCO-
otd eppavifouv ot ayeveaieg dUo dovtiwv (Eikdva 2), mou

ApBuodg Avdpeq [uvaikeg Mooootd
AYEVEOLWV

1 27 41 33,6%
2 33 40 36,1%
3 7 11 8,9%
4 7 8 7,4%
5 9 3 5,9%
6 2 5 3,4%
7 2 2 1,98%
8 0 1 0,5%
9 0 0 0%

10 1 0 0,5%
11 0 1 0,5%
12 1 1 0,9%
13 2 0 0,9%
14 0 1 0,5%
15 0 0 0%

16 1 0 0,5%
17 0 0 0%

18 0 0 0%

19 0 0 0%

20 2 1 1,48%

Mivakag 1: Ayeveaieg avd guALo. To MOO0OTO avapépeTat Eni ToU
OUVOAOU TWV QYEVEDLWV.
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Ewdva 1: MNooootd ayeveotwv avd dovtt (dev ouunephauBdvovtat
oL Tp(Tot youpiot).
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Ewkova 2: AplBudq eAetmdviwy odoviikwv uovddwy ota droua ue
ayeveoies.




Katd kUplo Adyo eivat ot TAdyLot Topelg ™g dvw yvdéBou kat
ol delTtepol POoYOUPLOL TNG KATW Yvdabou.
AvaAuTikdtepa, av To defypa xwplotel oe unoopddeg, avd-

Ewkéva 3: ENewyn tou 35 og dtouo ue ayeveaia uag oSoVTIKIG (o
vasdag.

Aoya pe ToV aptBud Twv ENEOVTWY OVTIWY, N EIKOVA e-
TaBdMetal. ‘Etot, ota dropa pe ayeveoia piag odovtikiAg
povddag, To heyalltepo ocootd ayeveoiag katalaupd-
vel 0 delTtepog TPoyOSuplog g KATw yvdbou aplotepd
(Ewdva 3).

Ewdva 4: EMewn twv 12, 22 oe dtouo ue ayeveoia 3Uo 030VIIKWY
HovAdwy.

21a dtopa pe ayeveaia 500 0SOVTIKWY HOVAdWY KUpLapxel
n éMewn twv duo mAayiwv Topéwv TNG Avw yvadou (12,
22) (Ewdva 4) kat akohouBoulv ot delTepoL TPOYOUPLOL TNG
KATw yvAabou. ZTn oUyKeKPLUEVN oudda apatnperidnke, Ot
Ta dropa mou gppdviav ayeveoia evég mAaylou Topéa, To
deutepo eNeimov dOvTL Atav NAvtote 0 AANOG MAAYL0G TO-
péag Tng dvw yvdabou, evw oe ayeveaia omoloudnmote AA-
Aou dovTiou dev eupavifétav avtioTolxn cuppeTpia.

Je ayeveoia TPV Kal TECOAPWY OJOVTIKWY HOVAdWY TO
nPATUNO Tou eupavifetar ouxvétepa eivat n ENeWn Twv

Ewkdva 5: EMewn twy 15, 25, 35 kat 45 oe drouo ue ayeveolia teo-
0dpwWV 050VTIKWY UOVAdWV.

Ewdva 6: EMewn twv 15, 25, 35, 45 kat 22 oe dtouo e ayeveoia

EVTE 0OOVTIKWY UOVASWV.

deuTépwv MPOoYOoUPiwv dvw Kal KAtw yvdbou (Ewdva 5).
AvtioTotxa, otnv opdda e ayeveoia mévie 0SOVTIKWY |o-
vadwv Aelmouv ouviBwg Téooepelg SeUTePOL MPOYOUPLOL
Kat éva aképa dovtl, eite mpdoblag, eite oniobiag meploxnig
(Ekéva 6).

Ze opadoroinomn Tou ouvélou TWV ATOUWV TIOU UTIAyovTal

a3

.3

-

- g%

« NiHS

F

=

L&l ‘5

- ol

S

= 585555885520 00588580
T LT A T R L PP RN

Ewdva 7: Mooootd ayeveoiwv avd ddvtt ota droua rmou avikouv
otnv oudda ¢ unodovtiag.

0To mpdTuno Tng unodovtiag, napampeital Tt To ouxvo-
Tepa eMelmov d6vtl eival o delTepog MPOYOUPLOG TNG
Kdtw yvd&Bou aplatepd, akohouBoupevog amd Tov deUTtepo
TIPOYOUPLO TNG KATW YvdBou de&ld kat Toug dUo MAdyloug
TopE(G TNG Avw yvdbou (Elkéva 7).

2V oudda ™G oAtyodovtiag To mPdTUMo TNG ayeveoiag
aM\ACel. Aev UTIAPXEL OUYKEKPLUEVO TIPATUTIO, OANG, Yevl-
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Ewova 8: [Mooootd ayeveoiwv avd dovtt ota droua nmou avikouv
otnv oudada g oityodovrtiag.




KOTEPQ, TO PHEYAAUTEPO TIOCOOTO AYEVECIWY eUPAVICOUV Ol
mAdylol Topelq TNG dvw yvabBou Kal akoAouBouv oL KevTpl-
Kol Topelg TG kATtw yvdabou, ol delTtepol TIPOYOUPLOL TNG
Avw yvdabou, v ol deuTtepol PoYOUPLoL TNG KATW yvabou
AauBdvouv v t€taptn B€on otnv katdra&n (Ewdva 8).
Mapatnpeitat Aomdv daPopeTIKA elkdva and authiv TnNg
ouddag tng unodovtiag, drmou oL deUTePOL IPOYOUPIOL TNG
Kdtw yvdbou eugavifouv 1o PeYalUTePO MOCOOTO Ayeve-
olag kat énovtat ot Adytol Topelg TG dvw yvdéBou. Apke-
T4 uPnAS TocooTd EAAEIYNG Tapouctdfouv Kat oL TIAdyLoL
Topelg TG KdTw yvdbou ota dropa pe oAyodovtia, evw
avtiBétwg, ota droua e urnodovtia To TocooTd ayeveaoiag
autwv Twv dovtiwv(dev oupnepthapBavovtal Tpitol Youpi-
ol) elval oAU xapnAo (0,6%).

LLbbns

Ewdva 9: Avtinapdbeon mooootou eupavions ayeveoiag ava dovit
HETAEU TwV SUO ouddwv.

L]
u
#
F

MeTa&U twv duo ouddwv (untodovtia/oAyodovtia) mapatn-
pr1enke, 6t Ta dévTia rmou gppaviCouv peydin diagopd ota
nooootd ayeveoiag eivat ol deUtepot MPOYOUPLOL TNG KATW
yvdbou (35, 45) kat ot mAdylol Topelq ™Gq dvw yvddbou (12,
22). Ta unéAouna dévtia eppavifouv oxedov Ta (dla mooo-
0TdA ayeveolwv kat oTig 0o ouddeg (Ekdva 9).

2Tov €AeyX0, TIOU €YIVE OTA MOCOOTA eUPAVIONG TWV 030-
VTIKWV ayeveoalwv peta&l dvw kat katw yvadou kat petagl
Oeflou kal aplotepou nuiopiou, dev mapatnerOnke Ka-
TIOld OTATLOTIKY dlagpopd.

‘Eylve mpoomdbela va kataypapel n unapén Tou onopadt-
Kou 1) TOU OlKOYeVOUG XOPAKTPA TwV 0OOVTIKWY AYEVEDL-
wv. To eyxeipnua amnodeixbnke eEalpetikd dUOKOAO, dLOTL
TO MEYAAUTEPO TIOCOOTO TWV YOVEWV, TWV OTto{wv Ta matdLd

3 §555357%

Eramesen

Vi =,

Ewkdva 10: [Mooootd tou TUrou KAnpovoutkétnTag Twv ayeveotwy
ota droua pe oAyodovtia.

avikav otnv opdda g unodovtiag, dev NEepe av eupdvile
Kdrolog and Tnv olkoyévela Tou KAtt avdloyo. Akdua Kat
ol {dlol ot yovelg dev yvwplZav, av eixav odovtiki ayeveaoia,
1, av yia kdnolo Aéyo, To ddévtl Toug eixe eEaxbel, 1Blaite-
pa og 4Tl apopouoe Ta omiobia ddvTia. TNV opdda Tng
oA\tyodovtiag, Adyw g ooBapdtrag g katdoTaong, To
MEYAAUTEPO TI000O0TO TWV A0BEVWV YVWPLZE av UTHPXE OL-
KOYEVAQ 1} OTIOPAdIKAG XAPAKTAPAG TWV AyeVETLWY. Ard Ta
23 drtopa, Ta 12 eppavifav olkoyevn Xapaktpa, Ta 9 oro-
padikd Kat 2 droua dev yvwpliav, av urmpxe Ao péNog
g olkoyévelag e avaloyo npdpAnua (Eikéva 10).

Zuinitnon

O1 0d0VTIKEG ayeveoieg elval ia KAIKY ovtdTnTa yla v
oroia €xouv avarrtuxBel didpopeg Bewpieg. Onwg napa-
mpeelTal, To HEYAAUTEPO TIOCOOTE AYEVECIWV TIAPOUCLATEL
0 deUTEPOG MPOYOUPLOG TNG KATW YvdBou. To arnotéheoua
™G mapouoag HEAETNG €pXETalL 0 OUUPWVIa e TIq Tie-
ploodTepeq MPOYeVETTEPESG ENETEG TIOU €XOUV Yivel oTov
eMNnNVIKS TANBUoPd aAAd kat oe dAAoug MANnBuopoug. Ev
avTiBéoel, o Davis PJ (1987)% kat ot Niswander & Sujaku
(1963)% avagépouy, 0TI To auxvOTEPA ENNE(TTOV SOVTL OTOUQ
KwvéZoug kai otoug ldnwveg avtioTotxa, eival o Kevrpikog
Topéag NG KATw yvdbou. ANOL ouyypapelg avapépouy,
OTL TO 3VTL MoU epPavilel Ta UPnAGTEPA TIOOOOTA ayeve-
olag efvat o MAAyL0G TOREAG TNG AVw YVABOU?031:92.33:34.35.36
ZUupwva pe tov Clayton JM (1956), Ta mapandvw dovria,
évtag To TeAeutaio d6vTL TNG ouddag Toug, Hall pe Toug
TpiToug youopioug, eival umoAewpatikd édpyava mou dev
€xouv Kkdrola TPakTIK agla yla Tov olyxpovo dvepwrio.
Auté BéBata Sev propel va LoxUeL Yia TOUG KeVTPIKoUG To-
Helg TG kaTw yvasou.

To 1988 ot Svinhufvud kat ot ouvepydteg Tou ¥ mpoomden-
oav va dwoouv Hia AN eErjynon Baclouévn ota avatopl-
kd otolxela. YnéBeoav, GTL KATOLEG TIEPLOXESG TWV YVABWY
elval o eudAwTeG O eMYEVETIKOUG TIAPAYOVTEG KATA TNV
elBpuUoyEveon. AUTEG oL TEPLOXES elval TO onuelo ouvévw-
ong TNG MEONG Kal TNG MAAYLAG PWVIKNAG andpuong, Orou
Bploketal o mAdylog Topéag. AvtioTotxa otnv kdtw yvdeo,
n ouvévwaon Twv dUo NuUopiwy yivetal otn HEon YPauun,
onou Bpiokovtal ol kAtw Touelg. ‘Ooov apopd otoug deu-
TEPOUG TIPoyOUPloug, katd Toug Stritzel et al (1990) autol
Bplokovtal oTo dnw dkpo Tng veoyl\ng odovtoguiag, To
oroio anotelel €va ‘elBpaucTto’ onueio kat autd mbavdTa-
Ta va anotehel To Adyo Tou udnAou mocootol ayeveoiag
Tou e@avifouv autd ta dovTia.

‘EXOUV Yivel apkeTéq avapopég yla Tnv emidpacn Tmou
€XOUV Ol OBOVTIKEG ayeveoieq OTO OKEAETIKO UMOOTPWHA.
JUYKEKPIUEVA, Umdpxouv JlApopeg HENETEG OTIC OToieg
€xouv Yyivel yetprioelg oe MAAylEG KEQPANOUETPIKEG AKTIVO-
ypapieg atépwv e odovTIkéG ayeveoieg. Ot meploodtepeq
and autég oupmepaivouv, OTL n dvw yvdbog eugaviletat
MIKpOTEEN, OE OUYKPLOM ME QUTH ATOHWV TIOU Jev €XOUV
ayeveoieg, e anoté\eoua va eppavifetal oe autd ta dro-
pa éva po®il oriaboyvablopou g dvw yvadou3e441,



Zupnepdopata

H ouvepyaoia tpiwv peydAwv opBodovTIKWV KEVTPWY €dwae TN duvatdtntd TNg HEAETNG evog peydlou aptBpol acbevav.

Ta anoteAéopata mou mpoékuyav and tnv napoloa PeAETN (dev oupmnephappdvovtal ol Tpitol yougiol) eivat Ta eEng:

e To M0000TO TWV AYEVECLWV AVEPXETAL OTO 9,8%.

Aev untdpxel OTATIOTIKA oNUAavTkh dlagopd PETAEU Twv dUo GUAWV.

To npdTuno/eavéTunog Tng 0dOVTIKAG ayeveaiag dev gaivetal va emnpeddetal and 1o GUAO.

To mooooTtd Twv atépwv pe urtodovtia eival 88,6%, ev e ohtyodovtia 11,4%.

Tn peyahUtepn ouxvéTNTa 0TO OUVOAO TwV 592 0JOVTIKWV HOVAdWY Tou EAelnav eupavioe o deUTepOG MPOYOUPLOG TNG

Kdtw yvdbou aplotepd (35).

To ueyalUtepo UEPOG Twv atdUwy e ayeveaieq eppavidel ayeveaia dU0 0dOVTIKWY HOVASWY.

Avdloya e Tov aplBud Twv 03oVTIKWY HovAdwy Tou Aelrouy, epgavifovral didgopol TUnot 0doVTIKNG ayeveaiag.

2TV oudda tng unodovtiag Ta dévria e To UPnAdTePO MoocoaTd ayeveolwv elval ot delTtepol TPOYOUPLOL TNG KATW

yvdbou (35, 45).

® >V opdda Tng oAtyodovtiag Ta dévTia He To UPNAdTEPO TIOCOOTE ayeveolwv givat ot TAdylol Topelg TNg Avw yvabou
(12, 22).

e Metafu dvw kat katw yvadou Kal PeTa&U Twv dUo nuiopinv dev UNAPXEL OTATIOTIKA ONUAVTIKY dlapopd.

® T052,2% Twv atdéuwV e oAtyodovtia epupavifav olkoyevr) Xapaktrpa, eve oto 39,1% n ayeveoia Tav onopadikr).
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H peAétn autr xpnuatodotribnke pepikwg amd grant (Norway, Iceland, Lichtenstein) kat To unoupyeio Okovopiag, Avrayw-
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FeveTiKO UMOBAOPO TNG OJOVTIKNG AYEVETIAG

EAévn BaoTapdni*#

H yevetikii Bdon tng olkoyevoug odovTIKAG ayeveaiag eival mAéov dedouévn Kal loxuporoleital and tnv avakaAuyn Twv
peTaMd&Eewv Tou eubuvovtal yla Tnv katdotaon autr. Mapdtt mdvw and 300 yovidia eurAékovTal OTnv 030VTOYEVEDT) TWV
enuuwv kat Ba propoucav va arnoteAéoouy mibavolg atdxoug yia Tnv dlepelvnan TNG 0doVTIKAG ayeveaiag otov dvBpwro,
uévo tpla and autd €xouv OUOXETIOTE( [E TNV OIKOYEVH, N CUVOPOWLKY KAl QUTOOWIKY ETILKpaToUoa 0JOVTIKY ayeveoia.
AUo and autd™?, To MSXT1 kat 1o PAX9 pouv eMIAEKTIKA O€ TIPOYOUPLOUG KAl YOUPIoug eV ETAAAEELG 0TO TPiTo amd auTd?,
T0 AXIN2 dev TipokaloUv ouykekpLévo pdTuro ayeveaiag Blyovrag onolodnrnote POVIUO dOVTL EKTOG TWV KEVTPIKWY TOUEWV
g dvw yvadou. To Tpito autd yovidlo eumAékeTal eniong otnv mpodldbeon yia Kapkivo Tou ax€og evtépou. Katd tn didp-
Kela Twv Teheutalwy dekamnévre XpOvwv apkeTég HETAAAEELG Exouv Bpebel oTa mapandvw yovidla kat mpoomdbeleq yivovral
Va OUOXETLOTEL 0 GavéTuMog [e ToV avtioTolyo yovaTumo Kal va eEnynbei n etepodovtia mou xapaktnpilel Tov avepwro.
370 OUYKEKPLUEVO dpBpo avapépovtal ot eEehitelg Tng Moplakng MeveTikng Tou AvBpWMou OXETIKA [ie TNV 0OOVTIKY ayeve-
ola, oxohdZovtal ot duokoAieg mou €xouv PokUPEeL aTny poondbela dlepelvnaong Tng AtTlohoyiag Tng odovTikig ayeveoiag
Kat divetal Eupaon otn povadikn duvatdtnra Tou divel n KAWVIKY TIPdEN yia va oupBAAAOUNE 0TV avTloToiXnaon eavéTutou
e YOVOTUTIO TIPOKELUEVOU VA TIPOWBNTOUNE TNV KAtavonon tng avlpwriivng 030vVToyEveang.

Eicaywyn

H odovtikn ayeveoia ) n dlatapayr) TG SLAnMAAong 0pLOHEVWY dOVTIWV elval 1 Tio ouxvr avartu&lakn avwualia g avbpw-
muvng odovropuiag. Opot énwg untodovtia, Yeplk avodovtia 1 oAtyodovtia eniong xpnotuomnotouvtat ot BiBAoypadia yia
va neptypdyouv aplounTikég 0dovTIKEG avwialieg. H odovTikn ayeveoia epgavifetal wg YEPog YEVETIKOU UVOPOUOU 1 WG
MELOVWUEVO OTIOPABIKS T) OLKOYEVELAKO XAPAKTNPLOTIKG. H olkoyevrq 0dovTikA ayeveaia neTaBiBAleTal ue QUTOOWULKO ETtL-
KPATOUVTA, QUTOCWHIKG UTTOAEITOMEVO Y] PUAOCUVIETO TUMO KANPOVOUKATNTAG AV KAl UTIAPXOUV MEPLTTWOELG OTOU 0 TUTOG
kAnpovoukdtntag dev urnopel va kaboplotel e Befaidtnta. H katdotaon autr| epgpavifet mowlopoppia otnv EKePaoct] g
TO00 PECA O€ Hia olkoyévela 600 Kal HeTagu owoyevelwve. MAAyLol Topeiq g dvw yvdBou, delTtepol POoyOUPLOL TNG KATW
Kat TpiTol yougiot eivat ot o ouxvol atdxol yia ayeveoia otn péviun odovropuia pe guxvdTnTeEG TIOU Kupaivovtal JeTagu
2,2%, 3,4% kat 30% avtioTolxa. H veoyi\r) odovtopuia mpooBdletal o€ pikpdTepo mocootd (0,1%) (Ewdva 1).

H odovtikr) ayeveoia ouxvd epgpavitetal pe ouvodd eupriata Onwg Atuneq HOPPEG dOVTLWV 1 pikpodovTia, KaBuoTtépnan
OTNv avatoAr dovTIY N Kat EKTOTMN avaTtoAr) Toug® ¢, H pun euvoikny popd avatoArg i kat EYKAELON KATOLWY JOVTIWV OTwG
elvat n dnw andékA\ion Twv nPoyouinv TG KATW YvABou Kat n urnepwla EYKAELON TwV KUVOJOVTWV NG dvw yvdbou eivat
TEKUNPLWUEVEG UIKPOUOPPEG TOU 0SOVTIKOU OUVOPALOU TIou OUVOdeUEL TNV OSOVTIKY) Ayeveaia.

To d6vTL €xel xpnowomnondel wq HOVTENO yia TNV Katavonon Tng 0pYAvoyEveong Kabwq anoTteAel fla XapAKTNPLOTIKN Tie-
pirmtwon opydvou mou undketal o€ TMOAUTIAOKN HOPPOYEVEDT Kal EAEYXETAL AMO EMONAMOKEG- HECEYXUMATIKEG QAANAETIL-
dpdoelg. Mapdtt onuavtikd gpeuvntikd dedopéva €xouv TPoKUYEL, Tieplocdtepa amd 300 yovidia €xouv emBeBawdel OTL
ek@pAacgovtal otnv 0d0VTOYEVEDT TWV EMIHUWY KAl 1) AMOKAAUYN TWV HOPLAKWY YEYOVOTWY TNG ENAYWYNG TNG 0d0VIOYEVEONQ
npoxwpd, n Hoptaky Bdon g ddnAaong g avlpwrivng odovtopuiag Kal TwV 0JOVIIKWV MPOTUNWY MAPANEVEL APKETA
adleukpiviot. To Mpdypappa Xaptoypdenong tou AvBpwrivou Movidlwpatog €dwae véa whnon otn dlepelvnon g 0do-
VIOYEVEQNG TAPEXOVTAG TNV TEXVOYVWOIa yia T evidmion yovidinv ndvw oTa XpwHoowuata. H xaptoypdenon Tou Yovidiw-
HaTOG EMOUEVWG, SIEUKOAUVEL TN XAPTOYPAPNOT SUCAEITOUPYIKWV YOVISiwv HECW TNG evTOmong avlpwrivwv HETAAAEEwY
TIOU TIPOKAAOUV KATAOTACELG GG TNV 0dOVTIKY] ayeveaia.

Evronilovrag BAGBeg o€ yovidia odovroyéveong- ayeveoia SeuTEpwV MPOYOUPiwy Kat TPITwV YOUp{wv Kal
Tpia yovidia yia Tov «0dovToyevh KWIKa» unédelEe oUvdeaN e Hia meploxr) oto BpaxU okéNog Tou
XPWHOOWUATOG 4, ekel Tou PETAEU AMNwv evtomileTal To
yovidlo muscle segment homeobox 1, MSX7.

To Msx1 eivat évag PHeTaypapikdg mapdyovTtag rmou ekppd-
Zetal e dl1APopeS eUBPUIKES douég ouumepIAauBavouévou

OL yeveTikég BAABEG TOU TIPOoKAAOUV TNV 0doVTIKY ayeveaia
Eekivnoav va amnokaAumnrovtal e T Boribela Twv avalloe-
WV YEVETIKNG oUVdeong. H mpwtn tétola YeAétn' mpayua-
ToTOBNKE OE LA OLKOYEVELA [E AUTOOWHIKN EMIKpaTouaa

@ Enikoupn Kabnyntpta, BioAoyia Ztduarog, EOvikd kat Kartodiotplako Maveriotruto Abnvwv
F Enikoupn Kabnyntpta, Turjua OpBodovtikng, Maveruotnuiou Tufts, Boston, MA, U.S.A.



Ewdva 1: Khvikn etepoyévela e odoVTikIiG ayeveoiag Kat EVOEIKTIKESG QVTIOTOLXEG OUXVOTNTES

Kal Tou 030VTIKOU eaeyXUNATOg. ZTOXEUEVN adpavortoi-
non tou Msx1oe dlayovidlakouq enipueg odnyel oe dlako-
M ™G dldnhaong tou dovtioU oto OTAdI0 TNG 0JOVTIKNG
kataBoAng. Ot opdluyol enipueg Msx7- eniong epgavioav
KPQVIOTIPOOWTIKEG avwHaAieg dmwg oxloTia g unepwag,
eVW) Ol ETEPOLUYWTEG EUPAVIOTNKAV QUOLONOYIKO{".

O odovtiatplkdg GavdTumog Twv enipuwy, ol avalloelg
TPWTEIVIKAG €kPpaang oe dOVTLA TTOVTIKWY Kal N duvatdtn-
Ta eAEYXOU TNG VOUKAEIVIKAG akohoubiag Tou avBpwriivou
yovidiou MSX1 mou edpdletal H€oa oTnv EPLOXT| TNG YEVE-
TIKAGQ oUvdEDNG TOU evTomioape, Hag MapdTPUVE va ENE-
TNOOUE YEVETIKEG HETAMAEEIG OTO OUYKEKPLUEVO Yovidlo
aoBevwv e ayeveoieq dovTiwv'.

Avalloelq VOUKAeivikrG akolouBiag avixveuoav pia pe-
TAMNa&n avtikardotaong (Arg196Pro) otnv opolomeploxn
Tou yovidlou MSX1 oe d\oug Toug ndoxovteg and odovTl-
K] ayeveoia o€ Ja olKoyévela TapEXoVTIAag Tn CGUOXETION
TOU OUYKeEKPLUEVOU Yovidiou pe Tn ddmiaon Twv dovTiwv'.
Mapdtl 0 TUnog g ayeveoiag OTn CUYKEKPLUEVN OIKOYE-
VEla elval aupoTePOMAEUPOG KAl CUMMETPLIKOG Kal apopd
oe delTePOUq TPOYOUPLOUG Kal TpiToug youploug, oToug
TdoxovTeG TapaTnEETal pia GavoTuTiky TotlkiNopop®ia
oe mapakelpeva dOvTIa Onwg oL TPWTOL TPOYOUPLOL AVw
yvdBou Kat ot tpwtol péviuol youpiol Tng katw yvadou. H
MeTANAEN auth TipokaAel Tnv avtikatdoTaon piag apyivi-
vng oe TPoAivn otn 6€omn 31 g opoloneploxig Tou MSXT.
H meploxn autn anoteleitat and 60 auvo&Ea kat eivat n mo

Kahodlatnenuévn eEENKTIKA eploxr) Tou MSX1.

2TnVv npoomdela va SlEPEUVI|TOUE TA ATIOTEAETUATA [LAG
TETOLAG AVTIKATAOTAONG 0N doWr| Kal Tn Aettoupyia Tou yo-
vidiou emixelprioape pa oelpd BLOXNKKWY KAt ASITTOUPYLIKWOV
avaAUoewv. Ot avahuoelq autég enédel&av 0Tl ) OUYKEKPL-
pévn onuelakn HetaAagn adpavorolel Tnv mpwteiv MSX1
unodelkvuovtag v anhoavendpkela (EAeLTq moodtnTa
™G AETOUPYLKNG TPWTEIVNG) wg MNXaviopd dpdong g
000VTIKNG ayeveaiag aTny olKoyEvela auTri.

H em\ekTikn dpdon Tng aAayrig TOU auVoEEOG 08 OPLOLIE-
va dovTia, evy BewpnTikd elval mapouoa og Aa Ta dovtiq,
propel va e&nynbel pévo pe ua undébeon oudoul mou dpa
Katd T didpkela Tng odovrtoyéveong. Ma va dnuioupynoel
éva aképalo dévtL autdg o ouddg (6pLo TUYKEVTPWONG TNG
ouYKekpluévng ouaiag) mpénet va Eemepaotel. EQdoov n
0d0VTIKY] ayeveoia otnv olKoyévela Tou eEeTAoaE UETA-
BRAZeTal WG QUTOOWWIKY €MKpaToUaa, Ol TIAOXOVTES E-
@aviCouv pévo pon noocdtnTa and Aettoupylkd MSX1 wg
anotéAeopa NG adpavoroinong rmou TPokaAel n LeTANa-
&n. Enopévwg prmopoupe va oupnepdvoule GTL 1) 0O0VTIKY
ayeveoia oe auTh TNV OIKOYEVELD TIPOKUTTEL A EAATTW-
pévn ddom NG avaykaiag mpwteivng (UNXaviopog amho-
avendpkelag). H otépnon auth Tou odovroyevetikou du-
VapIkoU umoypappicel eniong ) onuacia g déong oTig
Bloloyikég Aettoupyieg Tou MSX1.

H ehattopévn MSX1 d3don yia dMa dévtia ¢aivetal va
elval enapknig, KATL TIOU pag kAvel va umoBgéooupe 6T n



Hoppoyéveon Twv eAAemOvIwy SovTiwv anartel pia pe-
yaAUtepn &éon MSX1. H undbeon piag eEQTOUKEUUEVNG
avdykng yia MSX1 avdueoa ota dlapopeTikd (0N dovtiwv
unootnpiletal kat and v KAWIKN apatrpnon ot napdtl
oe aobevelg Ye peTdAagn oe autd To yovidlo Aelmouv ot
JeUTePOL TTIPOYOUPLOL KAl OL TPLTOL Youpiol, Ta apakeipeva
dovrtia pooBdailovtat ToKINOopPa. EvarhakTikd, n odo-
VIOYEVEQT) OTN CUYKEKPLUEVN TTAoX0UOa OLKOYEVELQ JIMopEl
va epgaviCel evaiobnoia otn pelwpévn noodtnta MSXH1
TIOU MAPAYETAL WG AMOTEAEONA TNG METANAENG AOYyw Yeve-
TIkoU umnéBabpou. Evdlapepov eival emiong 6Tt kaveilq and
Toug doyovTeq dev avapgpel TIPORANUATA |E TNV VEOYIAT|
odovtouia yeyovdg mou aparnéurel oe mAeovadovia Ael-
TOUPYIKA OnjpaTa HETAEU TwV OHOLOTIPWTEIVWY 1)/ Kal ANwv
YEVETIKWOV UNXAVIOHWY TTIOU gUMAEKOVTAL OTN JLAMAAOT TWV
veoylwv dovtiwv. Mia Tétola katdotaon unopel va epun-
veuBel pe pla ehattwpévn avaykn yia MSX1otn veoyilr
odovrogpuia 1) Ba prnopouce va cupPadilel eniong pe v
ENewn gawvotumnou?7 atouq etepdluyouq emipueg Msx17/+.
BAdBeg oto MSX1 éxouv evoxoroindel kat yla oUVSPOUIKES
Hop®Eég 0doVTIKAG ayeveoiag. Mia petdAAagn (Ser105Stop)
Tou MSX1 0€ [l OIKOYEVELQ |E AUTOOWIKS ETIKPATOUVTA
TUMOo 030VTIKAG ayeveaiag pokdAeoe cuvduaopoug oXLoTi-
ag utepwag e i xwpig oxiotia xeihoug, urtoypapuifovrag
TN onuavtikétnta Tou yovidiou autou yia T Stdrhaon tou
KOQVIOTIPOOWTIKOU OUMMAEYHaTog®. H KAwIKA ekéva au-
NG TNQ okoyévelag Bupiel Tov avtioTolo GavéTuro Tou
eniuuog xwpig Aettoupylkd Msx1. H dpdon Tou MSX1ota
dovtia, Xelhog Kal umepwa MPOCPEPEL UIA EKTIUNDT TWV
oX€0ewV HETAEU DLAPOPETIKWY 0pYAVWwY Katd Tn ddmAaon
Tou opyaviouou.

Mwa akdpa petdMaén (Ser202Stop) otnv opolomeploxn
Tou MSX1 Bpébnke va daxwpiletal e To GavoTuMo Tou
ouvdpduou Witkop - yvwaotd Kat wg ouvdpdpou dovTiou Kat
vuxloU-, mpoteivovtag 6Tt To (310 yovidlo eAEyxel TNV TUXN
TV OTEEPUATOV TWV SOVTLWY Kal TNG TPixag™.

Ot odovTiatpikol GatvéTuToL TIOU OXETICOVTAL |E TIG ETAA-
A&Eelg Ser105Stop kat Ser202Stop eival Turkol yla petal-
AEelg TUrou MSX7. Kat aTig dUo TepIMTWoEeLg ol deuTepPOL
TIPOYOUPLOL KAl oL Tp(ToL Yougiol éxouv emppénela yla aye-
veoia.

Miwa akéua petdAaén (Met61Lys) oto MSX7 evtomiotnke

0€ Mla OIKOYEVELD e 0doVTIaTPIKG TIPOPIA MavouoLdTuUTo
pe autd g Arg196Pro petdA\agng'.

Me Bdon v KA agloAdynon mou eivat dabgoiun
ot BBAloypapia, ol dUo autég HeTalAdEelg tou MSXT
(Arg196Pro kai Met61Lys) apopoulv o Baplég LopPEg aye-
veolag deutépwv TPoYouPiwy Kal Tpitwv youpiwv alkd
Oxt oe eN\elPelq dovTidv Onwg oL youpiol TG Avw yvd-
Bou. AvtiBeta, ol HETAAAEELG TTOU aPopoUV 0TO GUVEPOHO
Witkop kat otnv odovTiki ayeveoia og ouvduaoud e TIG
oxlotieq mpokahoUv dlapopeTikol Babuol ayeveoia Twv
Avw youopiwv. ZuoxeTiopol g BapldtnTag Kal Tou eUpous
TOU Qawotumou pe Tn B€on TG YeveTkng BAARNG (..
KaBoAr anwAela Tou homeodomain otnv nepimTtwon g
METANaENG Ser105Stop A yeveTiky BAARN Tou avtioTtolxel
oe meploxn P and 1o homeodomain énwg n petdA\aén
Met61Lys) kabwg kat Ta mMAeovalovta onuaTodoTIKA Orua-
TA TOU apopPoUV OTnV 0d0VTOYEVEDT), TIOU AVATTANPWVOUV
T0 MSX1 kat Tpomomnololv TV €KPPAat] Tou, PEmneL va di-
epeuvnBoulv nepaitépw. H mapatnpoulpevn MokAopoppia
unawiooetat v Unap&n AAwv napayoviwv mou TPoTo-
roloUv Tt dpdon twv MSXT petaldaEewv. ‘Exel ndn mpo-
TaBel €vag unXaviopdq TPOTOTOINTIKWY YovIdiwv yla va
e&nynoetl dlapopég oe (Bla dpyava kat apopoulv otn da-
QOPETIKA €kppaom PeTaMAEewv Tou MSX1 pe mapduola
AelToupYIKn BAARN oTo yovidlo autd™.

OLmeploodtepeg Yvwotég MSX1 petaldEelg epgpavicovrat
oToV T[[VQKQ 11, 9, 10, 11, 12, 13, 14, 15_

MoMEg mepumTwoelg 0doVTIKNG ayeveoiag dev eEnyouvtal
pe yeveTlkég BAABeg oto yovidlo MSX1. Aev umrip€e e@l-
KTH N oUvdeon dLapopeTIKWV TUNWV ayeveoiag pe To MSX1
pHéow avalloewv oUvdeong ge AANEG 5 OIKOYEVEIEQ TTOU
napoucialav pepovwuéveg ayeveoleq mAayiwv Topwv,
Tipoyop®iwv 1) kat KuvodOvTwv4. To anoTéAeopa autd arno-
delkvUel 0Tl BAABEG 0e dLAPOPETIKA Yovidla TUVEITPEPOUV
0TI KAWVIKY] TIOIKINOpOP®I{a aUTHG TNG KATAoTAoNG KAl ETO-
MéVwg 1 0BoVTIKA ayeveoia xapaktnpiletal and yeveTikn
eTepoyévela.

AUo akdua aveEdpTNTeG OUAdES epeuvnNTWV'™® 17 anétuxav
va oUVOET0UV OIKOYEVY] 1§ KaL OTIOPAdLKY) 03OVTIKY ayeveaia
pe To MSX1. Znv nepintwon Twv QVAAVIIKWOV OLKOYEVELWV
Bpébnkav avacuvduaouol petagl MSX1 kat urtodovtiag'™®.
O TUMoG ayeveoiag OUWG OTIG OUYKEKPLUEVEG OLKOYEVELEG

MSX1 MUTATION PHENOTYPE REFERENCE
MUTATION TYPE
R196P MISSENSE FTA Vastardis et al., 1996
S105X NONSENSE FTA + cleft lip and palate van den Boogaard et al., 2000
S202X NONSENSE FTA+NAIL Jumlongras et al., 2001
DYSPLASIA
Witkop Syndrome
M61K MISSENSE FTA Lidral and Reising, 2002
G187X NONSENSE FTA De Muynck et al., 2004
G22RfsX168 FRAMESHIFT FTA Kim et al., 2006
A194V MISSENSE FTA Mostowska et al., 2006
A219T MISSENSE FTA Chishti et al., 2006

Mivakag 1: M'vwoté¢ MSX1 puetaAdéels.




dev TAV OUOLOYEVHG Kal KUpavdtav PeTa&U aplOunTiKov
QVWUAAWY KAl QVWUAALWV OXUATOG, 0w Ol ODOVTIKEG
ayeveoileq ouvOUAOMEVEG [e MIKpodovTia 1) KwvIKoug To-
pelq. ErumAgov, mapatneronke OTL QOPEe(q TOU GUYKEKPL-
pévou aAnASuoppou Sev eixav TaBOAOYIKS 0doVTIATPIKO
@avOTUTIO Kat TIPOTAONKE éva HOVTENO UELWEVNG DLELODU-
TIKOTNTAG VLA TIG OIKOYEVELEG AUTEG™.

To PAX9 (paired box 9) eival to deltepo yovidlo Tou evo-
XOTIo|OnKe yla TNV 0dOVTIKY) ayeveoia Og [ia OlKOYEVELd
pe eMelmovteg yougioug, mpoyoupioug kat TOpE(q NG
Kdtw yvadou. Méow avalloewv ouvdeong apXIkd kat otn
OUVEXELD UE TIPOODIOPLOUS TNG VOUKAEIVIKNG akohoubiag
uroyneiwv yovidiwv mou xaptoypagouvTal otnv MePLoXN
oUvdeong evromiotnke pia UeTANEN (218-219insG) oto
OUYKEKPLUEVO YOVIBLO?.

To Pax9 avrikel otnv olkoyévela Twv Pax yovidiwy Tou Kw-
SikortoloUv [ia Teploxn mou Aéyetal paired-box. To Pax9
ekppddetal ota mpoepxoueva and Tn VEUPIKH akpolopia
MeoeyXUMATIKA KUTTapA TOU KPAVIOTIPOCWTIKOU CUUTAEY-
patog. H avdykn yla Aettoupylkd Pax9 yivetal katavontr
MeAETWVTAG emijueg oToug omoloug xel yivel eEANeYN Tou
ouykekpluévou yovidiou™. Ot opdluyol emniuueg eppavitouv
oxtotia umepwag Kat AAAa Kpaviompoowrikd euprjuata,
eMePELG dOVTLWY Kal TapaywywV Tou TPIToU Kal TETapTou
PapuyylkoU Buldkou. Ot eTepoluywTEG TIOU €XOUV UOVO
éva Aettoupytkd alnALo eppaviovral pUOLOAOYIKO( ™.

Mia aképa HETANNAEN oto PAX9 OUOXETIOTNKE [E AUTOOW-
MIKY| emikpatoloa NP YOUPiwy og Jia pLvAav3IKY) OLKo-
yévela19. Mwa onpelakr avtikatdotaon adevivng oe Bupivn
otn 6éon 340 Tou PAX9 mpokahel pia kohoBwuévn PAX9
npwteivn. O pawvdtunog apopd oe OAoug Toug POVIIOUG
delTepoug Kal Tpitoug yougioug kat PeplkoUq MPWTOUG
Youpioug kat eival mapduolog pe Tov GavaTurio TG apxl-
KNGg PAX9 petdM\aéng. O pnxavioudg dpdong mou mpotd-
Bnke yla wa térola HETAAaEN elval n amhoavendpkela™.
Z€ LA TTIUPNVIKY] OIKOYEVELD € TTAOXOVTEG TOV TIATEPA Kal
TNV KOpPN ToU Tou eppavitouv ayeveoia AWV TWV VEOYINWV

Kat povipwy youpiwv npoteivetal ott n diaypapr] oAOKAn-
pou Tou yovidiou PAX9 eival n attia tng ayeveaiag yougi-
wv?2, O unxaviopédg dpdong Tng ayeveoiag Kal oe auth v
olkoyévela dev eival dAAog and tnv anloavendpkela?'.

Ol neplogdtepeq YvwaoTég PAX9 UETAAAEELS epgaviCovTal
oTovV TU:VQKQ 22, 19, 20, 22, 23, 24, 25, 26, 27, 28, 29, 30.

Ze pila GA\N @ivAavdikr) olkoyévela e ayeveaia youpiwv de
Bpébnkav napduoleg arkayég ato PAX9™.

MpoomdBeleq va evromotolv Kal AANOL GUVTENECTEG TOU
avbpwrivou odovroyevouq Kwdika anédwoav dUo akdua
XPWHOOWUIKEG BE0elg. Mia OIKOYEVELa e QUTOOWIKY UTIO-
dovtia 1ou guvodeudTav pe avwpalieg Onwg adapavTLVIKY
urtorAaoia kat aduvapia avatoArg KAmolwv dovVTIWY CUv-
OE0NkKe e |ia TiEPLOoXA TOU Xpwpoowuatog 16g. H ouyke-
KPWWEVN OUwG umeuBuvn yeveTlkn BAABN Oev €xel akOua
Bpebel'. Mia akdua meploxy oto Xpwuéowua 10g11.2
EVTOTIOTNKE O€ OLKOYEVELQ [e 0DOVTIKY ayeveaia povipwv
JoVTIOV®,

Mehéteq oe pia akéua QvAavdiky) olkoyévela e Baptdg
Mop®rig 0doVTIKY ayeveaia Tou dev napouciale oute pe-
TaMAGEEeLG oTo MSXT al\d oUte kat oto PAX9, ta dUo pEXPL
TOTE YVWOTA yla TNV 0doVTIKA ayeveaia, umédel&av uia pe-
TANa€n (R656X) oto yovidlo AXIN2 (axis inhibition protein
2). H owkoyévela autr eixe eniong Lotopikd olkoyevoug ade-
vopatwdoug moAumoong®. H duvatdtnra xpnoonoinong
evog kAvIkoU delktn Onwg n odovrikr ayeveoia mou Ba
uroYLdlel yia mpodidbeon yia kapkivo Tou maxéog eviépou
poodidel PACOETO evilAPEPOV OTIC MENETEG YEVETIKNG
pUBULONG NG 0dovtoyEveong.

To yovidio AXIN2 eival évag apvnTtikdg pUBULOTNG TG onua-
T0d0TIKAG 080U Wnt. EKppdaleTal 0To 030VTIKG UETEYXUNMA
Kat to adapavrtiviké kopplo Tou enipuog aA\d kat o€ Llotolg
ToU Ttax€og eviépou mou eEehiooovtal o KapKvopaTad,
To odovTlaTplkd MPOPIN TNG CUYKEKPLUEVNG METANNAENG
niepleAdupave eNAelPelq TOUNAXIOTOV 8 HOVIUWY SOVTIV
ota 11 ndoxovra péAn g olkoyévelag. Kapkivog max€og
EVTEPOU N TIPOKAPKIVIKEG BAABEG Slapdpwy TUNMWY eupavi-

Mutation type PAX9 mutations AA change Phenotype Reference
Frameshift - Nonsense 218_219insG G73fsX243 Oligodontia Stockton et al., 2000
Nonsense A340T Lys114stop Oligodontia Nieminen et al., 2001
Frameshift - Nonsense 792_793insC V265fsX315 Oligodontia Frazier-Bowers et al., 2002
Missense A271G Lys91Gilu Hypodontia Das et al., 2003
Missense G151A Gly51Ser Oligodontia Mostowska et al., 2003
Missense T62C Leu21Pro Hypodontia Das et al., 2003
Frameshift - Nonsense 175_183del/ins288bp R59fsX177 Oligodontia Das et al., 2003
Missense C76T Arg26Tyr Oligodontia Lammi et al., 2003
Missense G83C Arg28Pro Oligodontia Jumlongras et al., 2004
Transition A1G Met1Val Oligodontia Klein et al., 2005
Missense A259T lle87Phe Oligodontia Kapadia et al., 2006
Nonsense C175T Arg59stop Oligodontia Tallon-Wolton et al., 2007
Missense C139T Argd7Tyr Oligodontia Zhao et al., 2007
Missense G16A Gly6Arg Hypodontia Wang et al., 2008

G128A & C129A Ser43Lys Oligodontia
Frameshift mMRNA instability 321_322insG Oligodontia Suda et al., 2011

Mivakag 2: Nvwotég PAX9 uetaAdéerg.




otnkav oe 8 aobeveig e 0dovTIKY ayeveaial.

JUoxEtion Tou yovidiou AXIN2 pe tnv odovtikA ayeveaia
evroriotnke kat and AAAn epeuvnTIKr] oudda Tou UeNE-
noe odovtiatplkolg acbeveiq and Tnv MoAwvia®. Ouwg,
BAaoTikég AXIN2 petal\dEelg paivetal va eival omdvieg oe
aoBeveiq pe oAamAr moAunoon®.

Ot1 Callahan et al*., peAéTnoav omoPAdIKEG HOPPEG CUXVWY
TIEPUTTWOEWV ayeveoiag TopEwy Kal untootriplEav To poAo

Tou AXIN2 otnv aittohoyia toug. EAmiCouv 6Tl peANovTIkd
Ba ouoyetioouv Toug dlagopeTikoUg TUTIOUG ayeveoiag e
YEVETIKEG TTapal\ayEg Tou AXIN2.

Ot van den Boogaard et al®., evtémoav peTaAdEelg aTo
yovidlo WNT10A og 19 (56%) and 34 aobevelq pe Un ouv-
OPOMIKY] 1) OlKOYEVY] 0BOVTIKA ayeveoia kat poteivouv Ott
TO OUYKeEKPLUEVO Yovidlo eival éva kKUpto yovidio yia v at-
TIoAoyla TG pepovwpEvng urtodovtiag.

Zupnepaopata

OL ueTaN\AGEELG aTa yovidla MSX1, PAX9 kat AXIN2 uriopouv va eEnyrioouy éva Jépog HOVO TwV MEPUTTWOEWV TNG 0OOVTIKNG
ayeveo(ag, Kal CUYKEKPLUEVA, TWV OIKOYEVWV KAl TWV TILO EMBAPUMEVWY amd auTtég, pe TTOANAMAEG eEMelPELS Kuplwg oTilaBiwv
dovTiv. MéxplL onuepa, dev €xouv anokalupBel emBepalwuéveg BAAReg oe yovidla Tou va eublvovtal yia v ayeveoia
MPooBlwv dovTiwy 0Toug avBpwWIToug.

Melpapatikd poviéha Luwv €xouv dwoel capeiq evAE(EeLg yia To TiPdTUTO TNG 0dovtopuiag aTouq emiuueg. MNa nmapddetyua,
eniuueg pe amevepyoronuéva ta yovidia Dix-1 and DIx-2 oto yeveTikd Toug UAIKS mapouctdlouv ayeveoia youpiwv dvw
yvdBou evw ol youpiol TNG kAtw yv&Bou Kkat ol Topelq dvw Kal kdtw yvdBou eugavifovtal pualoloyiko*’. O avtioTpopog
pavdéTumog napartnpeeital oe eniuueg ou otepouvral Ta yovidla activin BA, activin receptor IIA and IIB, kat Smad238.

And ta napandvw cupnepaivoupe 4TL N Katavonaom ToU UNXaviouou MPOKANONG TwV 0S0VTIKWY ayevealwy dev elval duvatn
Je éva povoyovidlakd povtélo. Mbavdtepo Bewpeital n dnuoupyia evég tétolou maboAoyikoU QavoTuTIou va TIPOKUTTTEL
and aAANAETdPaOoT YEVETIKWY, ETILYEVETIKWY Kal TIEPIRANOVTOAOYIKWY TTAPAYOVTWV.

KaBwg n yvwon yla Ta urnetbuva yia v odoVTIKY ayeveaoia yovidla cuoowpeleTal, Ba mpokUYel ) SuvatdtnTa GUOXETIONG
Kal avTloToiXnong Twv KAVIKWV XapakTipwy (T.X., BapUTnTa, MOAUTAOKATNTA GAIVOTUTIOU) |e XAPAKTNELOTIKA VOUKAEIVIKAG
aMnlouxiag. H epunveia twv yevouikwv dedopévav Ba Bonbroel oTnv avanapdoTaaon g 0dovToy&éveong 0To EpYAOTIPLO
Kal 0Tn oUVEXeELd, Ba guvdEael MPWTEIVIKEG AelToupyieq Ue veeg BepameuTikég neBddoug.

O evronioudg petaldEewv oe meploodTtepa yovidla Ba Bonbrjoel 0To va eKTIUTOUUE WG ANNOL TAPAyoVTES EMMPEAloUV
TN QAWVOTUTIKY €KPpaon Twv BAABWV. 2’ autd Ba cUVTEAECOUV Kal Ol AEITOUPYIKEG AVAAUCELG TWV TILO CUXVWY TOUAAXLIOTOV
and auTég.

TENOG, N AMOKAAUYN TWV TTABOYEVETIKWV UNXAVIOUWY TWV U CUVOPOMIKWY ODOVTIKWY avwpalwy Ba Slaeukdvel To pOAo
Twv SoVTIWV OTn JLANMAacoT TOU KPaviompoowrikoU cupnAgyparog. H yvawon autr| urnopel va ouvelopépel atn didyvwon,
Bepaneia kat otnv MPAYVWOoN AAWY aVWUAAWY LE TIG ortoleg TiBavd va ouvuntdpxouv Kal ot oroleg propel va eival apketd
ooBapéq (r.x., odOVTIKY ayeveaia kal kapkivog max€og evtépou). Ot mMAnpogopieq mou Ba mpokUYouv Ba Pnopg€oouv va
odnynoouv ot dnuoupyia pag aning dokiaciag ou Ba npoo@Epel mpwipn didyvwon oe coBapéq kataoTtdoelg uyelag.

BiBAioypagia

1. Vastardis H, Karimbux N, Guthua SW, Seidman JG,
Seidman CE. A human MSX1 homeodomain missense
mutation causes selective tooth agenesis. Nat Genet
1996;13:417-21.

2. Stockton DW, Das P, Goldenberg M, D’Souza RN, Patel
Pl. Mutation of PAX9 is associated with oligodontia.
(2000) Nat Genet 2000;24(1):18-9.

3. Lammi L, Arte S, Somer M, Jarvinen H, Lahermo P,
Thesleff |, Pirinen S, Nieminen P. Mutations in AXIN2
cause familial tooth agenesis and predispose to
colorectal cancer. Am J Hum Genet 2004;74:1043-50.

4. Vastardis H. The genetics of human tooth agenesis: new
discoveries for understanding dental anomalies. Am J
Orthod Dentofacial Orthop 2000;117(6):650-6.

5. Peck S, Peck L, Kataja M. Concomitant occurrence of
canine malposition and tooth agenesis: evidence of
orofacial genetic fields. Am J Orthod Dentofacial Orthop
2002;122(6):657-60.

6. Garib DG, Peck S, Gomes SC. Increased occurrence
of dental anomalies associated with second-premolar

agenesis. Angle Orthod 2009;79(3):436-41.

7. Satokata I, Maas R. MSX1 deficient mice exhibit cleft
palate and abnormalities of craniofacial and tooth
development. Nat Genet 1994;6:348-56.

8. Hu G, Vastardis H, Bendall AJ, Wang Z, Logan M, Zhang
H, Nelson C, Stein S, Greenfield N, Seidman CE, Seidman
JG, Abate-Shen C. Mol Cell Biol 1998;18(10):6044-51.

9. van den Boogaard MJ, Dorland M, Beemer FA, van
Amstel HK. MSX1 mutation is associated with orofacial
clefting and tooth agenesis in humans. Nat Genet
1996;13:417-21.

10. Jumlongras D, Lin JY, Chapra A, Seidman CE, Seidman
JG, Maas RL. A novel missense mutation in the paired
domain of PAX9 causes non-syndromic oligodontia.
Hum Genet 2004;114:242-9.

11. Lidral AC, Reising BC. The role of MSX1 in human tooth
agenesis. J Dent Res 2002;81:274-8.

12. De Muynck S, Schollen E, Matthijs G, Verdonck A,
Devriendt K, Carels C. A novel MSX1 mutation in
hypodontia. Am J Med Genet A 2004;128A(4):401-3.



13.

14.
15.

16.

17.
18.
19.
20.
21.
22.
23.
24.

25.

26.

27.

Kim JW, Simmer JP, Lin BP-J, Hu JC-C. Novel MSX1
frameshift causes autosomal dominant oligodontia. J
Dent Res 2006;85:267-71.

Mostowska A, Biedziak B, Trzeciak WH. A novel
¢.581C>T transition localized in a highly conserved
homeobox sequence of MSX1: is it responsible for
oligodontia? J Appl Genet 2006;47:159-64.

Chishti MS, Muhammad D, Haider M, Ahmad W. A
novel missense mutation in MSX1 underlies autosomal
recessive oligodontia with associated dental anomalies
in Pakistani families. J Hum Genet 2006;51:872-78.
Nieminen P, Arte S, Pirinen S, Peltonen L, Thesleff I.
Gene defect in hypodontia: exclusion of MSX1 and MSX2
as candidate genes. Hum Genet 1995;96(3):305-8.
Scarel RM, Trevilatto PC, Di Hipalito O Jr, Camargo LE,
Line SR. Absence of mutations in the homeodomain of
the MSX1 gene in patients with hypodontia. Am J Med
Genet 2000;92(5):346-9.

Peters H, Neubuser A, Kratochwil K, Balling R. Pax9-
deficient mice lack pharyngeal pouch derivatives and
teeth and exhibit craniofacial and limb abnormalities.
Genes Dev 1998;12:2735-47.

Nieminen P, Arte S, Tanner D, Paulin L, Alaluusua
S, Thesleff |, Pirinen S. Identification of a nonsense
mutation in the PAX9 gene in molar oligodontia. Eur J
Hum Genet 2001;9(10):743-6.

Das P, Hai M, Elcock C, Leal SM, Brown DT, Brook AH,
Patel Pl. Novel missense mutations and a 288-bp exonic
insertion in PAX9 in families with autosomal dominant
hypodontia. Am J Med Genet A 2003;118:35-42.

Das P, Stockton DW, Bauer C, Shaffer LG, D’Souza
RN, Wright T, Patel Pl. Haploinsufficiency of PAX9 is
associated with autosomal dominant hypodontia. Hum
Genet 2002;110(4):371-6.

Frazier-Bowers SA, Gui DC, Cavender D, Xue L, King
T, D. Milewicz D, D’'Souza RN. A novel mutation in
human PAX9 causes molar oligodontia. J Dent Res,
2002;81:129-33.

Mostowska A, Kobielak A, Trzeciak WH. Molecular basis
of non-syndromic tooth agenesis: mutations of MSX1
and PAX9 reflect their role in pattering human dentition.
Eur J Oral Sci 2003;11:365-70.

Lammi L, Halonen K, Pirinen S, Thesleff I, Arte S,
Nieminen P. A missense mutation in PAX9 in a family
with distinct phenotype of oligodontia. Eur J Hum Genet
2003;11:866-71.

Klein ML, Nieminen P, Lammi L, Niebuhr E, Kreiborg S.
Novel mutation of the initiation codon of PAX9 causes
oligodontia. J Dent Res 2005;84(1):43-7.

Kapadia H, Frazier-Bowers S, Ogawa T, D’Souza RN.
Molecular characterization of a novel PAX9 missense
mutation causing posterior tooth agenesis. Eur J Hum
Genet 2006;14:403-9.

Tallon-Wolton V, Manzanares-Cespedes MC, Arte
S, Carvalho-Lobato P, Valdivia-Gandur |, Garcia-
Susperregui A, Ventura F, Nieminen P. Identification of

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

a novel mutation in PAX9 gene in a family affected by
oligodontia and other dental anomalies. Eur J Oral Sci
2007;115:427-32.

Zhao J, Hu Q, Chen Y, Luo S, Bao L, Xu Y. A novel
missense mutation in paired domain of human
PAX9 causes oligodontia. Am J Med Genet Part A
2007;143A:2592-7.

Wang Y, Groppe JC, Wu J, Ogawa T, Mues G, D’Souza
RN, Kapadia H. Pathogenic mechanisms of tooth
agenesis linked to paired domain mutations in human
PAX9. Hum Mol Genet 2009;18(15):2863-74.

Suda N, Ogawa T, Kojima T, Saito C, Moriyama K. Non-
syndromic oligodontia with a novel mutation of PAX9. J
Dent Res 2011;90:382-6.

Ahamad W, Brancolini V, Ul Haque MF, Lam H, Ul Haque
S, Haider M, Maimon A, Aita VM, Owen J, Brown D,
Zegarelli DJ, Ahmad M, Ott J, Christiano AM. A locus for
autosomal recessive hypodontia with associated dental
anomalies maps to chromosome 16g12.1. Am J Hum
Genet 1998;62:987-91.

Liu W, Wang H, Zhao S, Zhao W, Bai S, Zhao Y, Xu
S, Wu C, Huang W, Chen Z, Feng G, He L. The novel
gene locus for agenesis of permanent teeth (He-Zhao
deficiency) maps to chromosome 10q11.2. J Dent Res
2001;80(8):1716-20.

Mostowska A, Biedziak B, Jagodzinski PP. Axis
inhibition protein 2 (AXIN2) polymorphisms may be a
risk factor for selective tooth agenesis. J Hum Genet
2006;51(3):262-6.

Lejeune S, Guillemot F, Triboulet JP, Cattan S, Mouton C;
PAFNORD Group, Porchet N, Manouvrier S, Buisine MP.
Low frequency of AXIN2 mutations and high frequency
of MUTYH mutations in patients with multiple polyposis.
Hum Mutat 2006;27(10):1064.

Callahan N, Modesto A, MeiraR, Seymen F, Patir A, Vieira
AR. Axis inhibition protein 2 (AXIN2) polymorphisms and
tooth agenesis. Arch Oral Biol 2009;54(1):45-9.

van den Boogaard MJ, Criton M, Bronkhorst Y, van der
Hout A, Hennekam E, Lindhout D, Cune M, Ploos van
Amstel HK. Mutations in WNT10A are present in more
than half of isolated hypodontia cases. J Med Genet
2012;49(5):327-31.

Thomas BL, Tucker AS, Qui M, Ferguson CA, Hardcastle
Z, Rubenstein JL, Sharpe PT. Role of DIx-1 and DIx-2
genes in patterning of the murine dentition. Development
1997;124(23):4811-8.

Ferguson CA, Tucker AS, Heikinheimo K, Nomura
M, Oh P, Li E, Sharpe PT. The role of effectors of the
activin signalling pathway, activin receptors IIA and
IIB, and Smad2, in patterning of tooth development.
Development 2001;128(22):4605-13.

Brook AH. Multilevel complex interactions between
genetic, epigenetic and environmental factors in the
aetiology of anomalies of dental development. Arch Oral
Biol 2009;54(Suppl1):S3-17.



AvTipeTWmmon ayeveoiag mAayiwv TOpEwv avw yvaoou:
Op00odovTiKA OUYKAEION S1ACTHUATWV

Mapiva KapapoAéykou®, Mavayiitng Mpepelavogf, Mavayiwtng XpioTouY

Eicaywyn

Ot avwpahieg aplBpol Twv dovTiwv eival katdotaon 1 omnoia eppavideTal kupiwg otn péviun odovrouia, Kat motkilel and
v AN ENewn dAwv Twv dovtiwy (avodovtia) Ewg Tnv EANewn AMywv pévo dovtiwy (unodovtia i oAtyodovtia o€ EAAedN
6 dovTiwv kat dvw). H avodovtia kat n oAtyodovtia eival omdvieg KATaoTATELG KAl OUVABWG OXETICOVTAL IE TUOTEWIKES avVw-
Halieg 1§ oUvdpoua, dnwg To oUvdpopo eEwdeplikrq duomhaciag, ald n unodovtia eival pia oxeTikd ouxvl katdoTaon.
Zav yevikog kavovag, edv pévo éva i Aiya dévtia Asinouv, Téte To eN\einov d6vTL Ba eivat To 1o dnw dGVTL TOU avTioTOLKOoU
TUmou. MNa napddetypa, av Asinel ouyyevwg €vag youpiog, Téte oxeddv mavra autdg Ba eivat o tpitog youeiog. Avtiotoixa,
edv Aeinel évaq Topgag, oxeddv ndvra autdq Ba eival o MAAyLog TopEag Kat edv Aeimet évag mpoyouplog, autdg Ba eivat
oxedov navta o delTtepog MPOYOUPLOG, eV eEalpeon amotelolv ol Topelg Tg kKaTw yvdBou'2. ‘Evag 1| ieploodtepol TpiTol
you@iot eNelmouv g MooooTtd 20-25% tou MANBuopol. O emumoAacudq Tng ayeveoiag Twv UroAoimwv doVTIOV TIOIKIAEL
otouq dlapopoug TMANBuopoUG. Ze ZKavdvapikd TAnBuoud avapépetal IooooTtd mepimou 6%, e dla ouxvotnTa 2% yla
TOUG KATW TPOYOUPLOUG, TOUG Avw TIPOYOUPLOUG, KAl TOUG Avw TIAAYLOUG TOME(G, €ka0TO?

O1 BepaneuTikéqg emhoy€g guvowifovTal o€ Avolypa Kat KAE(OLO TwV SLaoTNUATWY MOU TPOKUTTOUV arnd TNV ouyyevr) EAewwn
Twv MAayiwv Topéwv. H mapoloa avackdnnon npayparedetat v opBodovTikn Bepaneia yia kAelowo Twv dlaotnudtwy

H emuhoyr| autr| nepihapBdvel opBodovtikh Bepaneia pe akivntoug opBodovTikoUq pUnxaviopouq yia KAelowo Twy dlaotn-
MdTwv pe avTikatdotaon Twv eAAEOVTWwY TAQy{wv TOPEWV amnd Toug KUVODOVTEG Kal TwV KUVOJOVTWY amnd Toug MPWToug
npoyopgioug, avtiotowxa. Mpdkettal ya pa kown kat Snuo@ir| emAoyn n ornoia propel mAEov (e Tn oupBoAr TG alodntl-
KNG Kal eNavopBwTIKAG 0dOVTIATPIKAG va 0dNyAoeL o IBLAITEPWS AloBNTIKA Kal ikavoromTikd anoteAéopata. H peyaldtepn
SUOKOAa OTNV aVTIKATAOTAON TWV EMEMOVIWY TAAYiwV TopEwy amnd Toug Kuvodovteg elval n eniteuén evog dplotou alodn-
TIKA Kal AetToupyIkd amnoTteAéouaTog ou Ba potddel pe pia deiktn eualki odovroguia.

Evdei&eig kal avrevdei&eig

To KAelowo Twv SlACTNUATWY ETIAEYETAL UE OUVEKT(UNON
TWV MAPAKATW TTapayovTwy:
Kdpia kpiripia emAoyng sivai:

TIKS TPdPANUa. Ouwg, oe évav aocBevr| pe évtova KUpTod
TPo®iA, ormoBoyvablopud katw yvdabou Kal UKPY) TIPoTETELd
Tou yeveiou, To KAeloWo Twv dlaotnudtwy dev amoTeAel

e TUrog nmpogik v avikétepn emoyn. Mpotiudtepn eval\akTikr Ba ef-
® AvwpaAia oUykAelong val Jia BeparmeuTik) MPoogyyLon mou anookormel atn dop-
e MéyeBoc, OXAHA KAl XPWHA TWV SOVTIOV Bwon Oxt HOVO TwV 0JOVTIKWY avwraNwV TnG oUYKAELONG,
e Juupetpia aM\d kat Tou PoPIA Tou TIPOCWoU, OTwG N 0pBOYVABIKA
e Tumog xaudyehou XELPOUPYIKN.

Mo oUyKeEKPLUEVA:

Tumog mpo@ik: O mapdyovrag autdg mpénel va a&lohoyei-
TAl MPOCEKTIKA Kal aveEdpTnTa and v avwpalia g ou-
YKAelONG. evikd, éva oxetikd opBoyvabikd mpopik de Ba
ennpedoel Tnv erhoyn oxediou Bepaneiag.

Kuptd mpodih xwpig dMeq avtevdelEelg yia KAe(oo twv
dlaotnudtwy emdlWKeTAL va Bepareutel he avtikatdora-
on Tou eNAeilmovtog mAayiou and tov Kuvodovta, edkd oe
TIEPUTTWOELG OTOU UTIAPXEL EAAXIOTO QUENTIKO duvaukd
Kat 1 eAdTTwon tng opliovtiag mPdTagng Ke mpog Ta Anw
METaKivnon TV KEVTPIKWOV TOUEwV Ba KaAUYeL éva OKeAe-

90pB0dOVTIKAG,

EXetpoupydg Odovtiatpog,

YAéktopag OpBodovtikig, EBvikO kat Karodiotplaxo Mave-
rotiuo Abnvawv

AoBeveiq pe kolho TpoiN eppavifouv averndpkela Tou pé-
OOU TPITNUOPIOU TOU TPOCWTIOU R/Kal TIPOoYvablopd tng
Kdtw yvabou. EdQv oe autoug Toug aobeveiq To ox€dlo Be-
parelag miepthappdvel KAe(oo Twv SlACTNUATWY TWV EA-
Aemévtwv mhaylwy, TéTe elvat bavé va au&nBei n KoNoTn-
Ta Tou TIPO®IA Kal n avendpkela g dvw yvdbou. Oeparneia
€MNOYNG O¢ autoug Toug acbevelq elval n dnuoupyia xw-
POU Yla TPOCOETIKN anokatdoTaon®.

Avwpalia oUykAeiong: ZUykhelon TdEng Il katd Angle pe
npoyvablopd dvw yvdbou Bewpeital wg amdAutn EvOelEn
yla oUykAelon Twv dlaotnudtwy. Metd Tnv 0pBodovVTIKN
Bepaneia, n oxéon youpiwv napauével oe lin Té&n kat ot
TPWTOL TIPOYOUPLoL KatalapBdvouy T B€on Twv KUvodo-
vtwv. Mapduota npoogyylon cuviotatal oe avwuaiieg ou-
YKAelong Taéng | katd Angle pe évtovo ouvwotiopd émou
arnawrolvral eEaywyg€g otnv kAtw Yyvdabo® (AoBevng 1).



levikdtepa, omotedninote anaitodvral eEaywyég yla op-
Bodovtikolg Adyoug oty dvw yvdbo, énwg €vtovog ou-
VWOTIONOG A évTovn XEWKN andkAlon, To KAe(olo Twv dla-
OTNUATWV TWV ENEmOVTWV dvw MAayiwv eivat n KatdAnAn
er\oyn| (AoBevnig 2). ‘Evdel&n emiong arnotelel n mpomnétela
TV XeEwV Kal 1 évtovn XeKr| andkAlon Twv npoodiwv
JovTlv 1§ aoBeviig pe opBoyvadikd PO kal PUaLoAoYL-
K} andékAon Twv npoabinv dovtiwv Ormou undpxetl EAAeL-
Yn dlaBgoiuou Xwpou yla tn dleubéTnon Twv doVTIWY OTo
ppayud®. Ze neplooela XWPou oTo Peayud To KAEloo Twv
dlaotnudtwy avtevdelkvuTal, eV MPOTIUATAL dTaV UTTAPXEL
OUVWOTIONGG.

Avwpalieg olykAelong Ta&ng Il katd Angle Bewpeltal ye-
VIK& wg avtévdel&n yla KAE(oWo twv dlactnudtwy, edikd
oe autoug e omoBoyvabiopd g Avw yvadou. AuTEg ol
MEPUTTWOELG epPavifouv guvriBwg UNJEVIKY 1] APVNTIKY
oplgévtia npdtagn n omoia evdEXETAL VA XELPOTEPEUTEL [UE
TO KAglolo TV dlacTNUATwV KaBWg MIKPaiVeL TO KOG TOU
000VvTIKOU TOEOU.

MéEyeBog, oxrjpa kai xpwua Twv dovtiv: duololoyikd, o
Kuvodovtag €xel heyahutepo Wrkog kat dliaotdoelg, 1600
TIaPELOYAWOOIKA 600 Kal eYYUG-Anw, ard Tov TIAAYL0 TOUEQ®
TIOU TIPETIEL VA AVTIKATAOTYOEL EVW O TPWTOG TPOYOUPLOG
elval pukpdTePog o PNRKOG Kal dlaoTdoelg amnd Tov Kuvo-
dovta. Autéqg ol dlapopEég urnopolv va odnyrioouv e éva
UnN alodnTiké meptodovtikd mpodi dmou ot ‘TAAyLoL TOE(]’
@afvovral oAU peydlol og UAKOG Kat TAATOG Kal ol ‘Ku-
vodovteq MOAU [ikpol, avtiotolxa. EmmAéov, ualoAoyikd
0 Kuvodovtag eival ouvrBwg meploodTePo oKoUPOG Kal Ki-
TPWWMNOG and Tov Kevtplkd Topéa Kat eival anapaitnto to
XPWHA TOU va rpooeyyioel autd Tou KeviplkoU Topéd, KATL
To omnolo prnopel eUkoha Kat TpoBAEPIUa va emtteuxBel pe
Torkr) AeUkavon oTo LaTpelo 1) To omiiTL™.

Zupperpia: O mepitwoelg etepdmieupng ENeWNg ¢ai-
VETAL va €XOUV TIo JUOKOAN ALOONTIKY QVTLUETWTILOT amd
ekelveq pe aupotepdmieupn ENeYN KabBwg dev eival eUko-
AN n euBuYPAUION TNG PEONG YPAUMNG TWV GPAYHWVY ToU
npoodidel apuovia oty euPdvion Twv dovTiwy. Emmiéoy,
0 étepog MAdylog Top€ag eivat ouxvd kwvikoU oxuaToqg 1
vAvoq [e Aemtr| Kal kovtr| pi¢a to orolo mpokaAel duoap-
povia peygBoug peta&u Twv mpoabinv SovTiwv'™. Ze TETolEq
Kataotdoelg {owg eival mpoTiudTepo va eEaxbel o €repog
mAdylog kat va yivel khelowo Twv dlaotnudtwy, onwg Ba
ywétav oe auotepdmieupn ENAelyn, ylati autd dleuko-
AUOvel Tn dépBwon TG UEONG YPAUMUNG Kal TNV emiTeuEn
OUMMETPIaG 0To Avw 030VTIKO TOED78 ™,

Tumog xapodyehou: AoBevelq pe oUNKS Xaudyeho Tou TO
eninedo Twv eAeubBépwy oUWV elval MePLOCOTEPO 0pATO
npénel va Beparnelovtal e KAelolo Twv dlactnudtwv ylati
odnyel oe aloONTIKWG o EAKUTTIKA aroteAéopara. H dn-
Houpyla xwpou yia TornoBétnon euputelaToq avtevdel-
Kvutal, eldIkd oe veapoug aobevelg, kabwg eivat aduvato
va entuxel oe BéBog xpdvou ta (dla anoteAéouara and
OUYKAELOIWOKNAG KAl MEPLOSOVTONOYLIKNG droyng otnv mpo-
ofla aodntikn {wvn, oe oxéon He autd Tou KAeloluatog
TV dlaoTNUaTWV34712

MAcovekThpara

KUplo mAeovéKTnUa TNG oUykAEloNg dlaotnudtwy elvat n
poviudéTnTa Tou Bepareutikol anotehéopatog. Mpdkertat
yla pia arnokatdotaon piag dong nou onuaivel 6Tt AN N
Bepaneia propel va ohokAnpwbel e To mépag g opbodo-
VTIKAG Beparelag oe veapr| nAikia kat pe povipo anotéhe-
opa. OLdlaotdoelq TG ATVIaKAg andpuong aTny MEPLOXN
Tou eN\emovtog mAayiou dlatnpouvtal and v eyyug pe-
Takivnon tou kuvédovta ot B€on autr. O agbevrq dlatn-
pel T Quoki Tou odovtopuia, K&TL mou onuaivel dtL dev
urnoBdMetal otn dladikacia MPooBeTIKWY anokataoTdoe-
wv, oL oroleg eival oAU mbavd va Xpelaotolv TUXOV el
AovTikéq emdlopbwaoelg 1y avrikaraotdoelg. ‘Etot, To ouvo-
Aké kdoTOGQ TNG Bepameiag peldveral, PG OPeAOg ToU
aoBevouq’?'* EmmAéov, erutuyxdvetal oapEg Kal GUOLKO
neplypappa oUAwY To oroio Ba peTaBAAMETAL PUTLONOYIKA
oe OAn Tou TN Cwn evw omoladnrnote PETABOAY] OPeNde-
VN OTn QUOLoAOYIKY yApavon 1 oe dAoug Adyoug (unxa-
VIKoUG TI.X TO BoupToloua, 1§ meplodovtikolg) ° Ba delxvel
PUOLKR" 12

H opBodovTikr] oUykAelon Twv dlaotnudtwy o ayeveoia
m\ayiwv Topéwv Avw yvdBou elvatl n MPOTIUSTEPN ETINO-
vy and alobntikng droyng avdueoa oe yevikoUug odovTl-
dtpoug, 0pBodovTIKoUg, 0dOVTIATPOUG AAWV EBIKOTHTWY
Kat un odovtidrpous. Evdlapépov eival 8Tl oe pwtoypadi-
€G TEPLOTATIKWV [e ayeveoieg maylwv dvw yvabou peyalo
TI0000TO TWV YEVIKWY 0JovTIdTpwy eMENEEE WG Bepameu-
TIKA TPoCgyylon TN dnuoupyla xwWPou yia TormoBEtnon
eUQUTEUNATOV Yia alodntikolg Adyous. Mapdia autd, ot
TePLocOTEPOL DeV EVEKPLVAV TO ALOONTIKG AMOTENETUA JLAG
PooBeTIKAG anokatdoTaong®'*

Ze pla dA\n peAétn, ot Robertsson kat Mohlin'® egéraocav
TNV Ikavoroinon 50 aoBeviv pe ayeveoia dvw mAayiwv To-
péwv. Alariotwbnke OTL (i) ot aoBeveiq mou eixav Bepareu-
Tel pe 0pBodovTikd KAe(owo daoTnudtwy elvat teploodte-
PO lKavoTolnuévol e To anotéAeapa and autouq mou eixav
Bepaneutel pe MPoaBeTIkA anokatdotaon, (i) dev undpxet
Kapia dlapopd otnyv eueAvion onueiwy Kal CUUMTOUATWY
duoAettoupyiag Tng kpotagoyvabiknig dldpBpwong HETAEU
Twv OUo ouddwv, Kal (iii) ot aoBevelq pe MPOoBETIKEG aro-
Kataotdoelg eppavifouv xelpdTepn MEPLOSOVTIKY KaTdoTa-
oM e OUYKEVTPWOT) TAAKAG KAl OUAITISA.

MelovekTipara

H peydAn tdon ywa unotporr| kat dvotypa dlaoTnudtwy
METAEU TwV pooBinv dovtiwv Petd To mépag Tng opBodo-
VTIKNG Bepareiag Bewpeital wg To KUPLO PELOVEKTNAST 1217,
AuTé Spwg propel va avTipeTwmoTel e Lakpdg SldpKelag
OouYKPdTNON He TN OUYKOAANON ouykpatnTikoU oUpUATOq
OTIG UTIEPWIES ETILPAVELEG TWV 6 TIPOTBIWV JOVTIWV.

‘Eva akOun pelovéktnua eival n adauavtivorAaoTiky n
oroia anaiteitat ouviBwg Kal oTov Kuvodovta Kal oTov
TPWTO MPOYOUPLO WOTE va Jotdfouv pe ta dévtia Ta omnola
avTiKkablotouv™*, ErmmAéov n Xpwuatikr Slapopd mou
undpxel ouvibwg METAEU TOMEWV Kal KUVOSOVTWY Umopel
va dnpoupynoet alodnTikd mpoArUaTa Kat anatel avripe-



Twrion. Téhog, pe To kAeloo Twv dlactnudTwy eivat adu-
VaTo va emTeuxBel KUVOSOVTIKA TIPOCTATEUEVN OUYKAELON
Kat autd Bewpeital and opLopéVoUg HELOVEKTNUA AGYW TWV
SuvApEwV TIOU aokoUvTal OTOUG TTPWTOUG Tipoyoupioug .
‘Ouwg, €peuveq HEYAANG dLAPKELAS OXETIKA Ue TN OUYKAEL-
on Kkal To meploddvrio delxvouv nwg dev undpxel kapia

anddelEn OTL N KUVOSOVTIKA TIPOCTATEUMEVT OUYKAELON €l
val KaAUTepn AETOUPYIKA Kal TO KAE(OLO TwV dlaoTnudtwv
ME TOUG POYOUPLOUG OTr B0 TwV KuvodOVTwv odnyel o€
pia Aettoupylkd anodektr) ox€on pe OUYKAELON OUAdIKAG
OUVEPYELOG OTnV gpyaldpevn mAeupd’e.,

Zupnepdopara

H opBodovtiki oUykAelon Twv dlaotnudtwy oe ayeveoieq mAayinv dvw yvdbou eivatl pia €ykuprn BepameuTikr| EMAOYT) TTOU
TIPOKUTITEL LETA AMO CUVEKTINON TOU TIPOYIA, TNG oUYKAeLoNG Kat Tou dtabgatou xwpou. O 1davikdg aobevig yia oUYKAELON

dlaotnudTwy mEEMneL va ExeL:
e 'Hro KupTtd TPoPih
® J(ykAewon Taéng Il katd Angle

® e aobevr| e opBoyvabikd mpodik Téon yia ouvwoTIopd oty dvw YvAaBo Kal Kavovikég amokNoelg Twv poobiwv do-

VTLWV

MeydAog ouvwaTIONOG 1) EvToveq XEINKEG amokAioelg aTnv Avw yvato

Kuvédovteg kat mpoyduelol pe riepimou dlo uéyedog
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Aobevrig 1

Aobevrig 15 Twv Ue aupotepOnAeupn ayeveoia dvw nAayiwv. AvaAuon Twv oTolxelwv amd Ti§ apXIKEG KATAYPAPES (TavopauIK akKTvoypa-
ola kat avdAuon nAdylag kepaAoUeTpLkrG) delxvouv 0Tt n oUykAglon Twv SlaoTnudTwy Twv eMemovtwy nAayiwv eivat n ouupepdtepn Auon
yla v aocBevr). Anopaciotnke Tautdéxpovn e&aywyr KATw MEWTWV MPOYOupiwy yia T dnutoupyia Xweou atov KATw ¢payuod kat ouvenkwv
OUVapPUOYNG TwV U0 PPayUWV.

A

AoBevig 2

AoBevig 12 eTwv pe eTepdniAeupn ayeveoia 22 kat vdvo 12. AvdAuon Twv oTolxelwv and Ti§ apXIKES KaTaypapes (mavopautkn aktivoypapia
kat avdAuon nAdytag kepaAouETPIKIG) delxvouv 0Tt ) oUyKAELON TwV dlaoTnUdTwV Twv EAMedvTwy nAayiwv eivat n ouupepdtepn Auon ya v
aoBevn uag Kat emruyXdvetat arnoékpuyn Tou OKEAETIKOU POoBArUATOS Kat pakporpobeoua Puotun Auon. Artopaciotnke kat n eEaywyn Tou
12 yia ™ dnutoupyia ouvbnkwv oupueTpiag uag kat n datripnon tou 6a anatrovoe o€ BdOog xpovou diatripnon kat enavainyn arokara-
otdoewv. Zuvanopaoiotnke eEaywyn Twv KATW MPWTWV MPOYOUPiwV yia Tn dnutoupyia Xwpou oTov KATw Gpayud Kat ouvenkwy ouvapuoyrs
HETAEU TwV @payuwv. a ™ BeAtiwon e TeAKNG KAVIKIG elkovag anapaitntn eivat n ouAomAaotikn yia ) dlaudpPpwaon Twv eAeUBEPWY
oUAWV Kat 0d0VTOMAQOTIKY] ylA TNV IMPOOAPUOYI TOU KUvOdovTa 0TO ppayud T1600 oav oxrua 600 Kal XPWUATIKG.




AvTIpHETWTION ayeveoiag mAayiwv ToOpéwv dvw yvaeou:
EMavopOwTIKEG Kal TIPOCOETIKEG EMAOYEQ

EuoTtpdrtiog ManaloyAou’, Mavayiwtng Xpiotou?

Eicaywyn

O k\wikdg ou Bploketal urpootd oe acBevi) Ue ayeveaieg mAayiwv Topéwv dvw yvadou avTiueTwnilel To £€rg BepamneuTikod
SAnuua: ZUYKAELON TWV SlAoTNUATWVY TTOU TIPOKUTITOUV ard TIG ayeveoieg Twv MAayiwv 1} Snuioupyia Xweou yia mpoaBeTikn
QroKATACTAON. ZNUAVTIKY BLaITePdTNTA TWV AMoKataoTdoewy otny mpdobia meploxr} TG dvw yvdbou eivat ot uPnAég at-
0BNTIKEG amnaltrioelg mou kKdvouv Tnv emAoyn Kal ipayuatonoinon g kKataAAnAdtepng anokatdotaong SUCKOAN €XovTag
wg EMMAEOV KPITNPLO TNV OIKOVOU(a 0doVTIKWY LoTwv. Artarteltal Aowndv dnuioupyia-dlaxeiplon xwpou otn BEon TwV ENNEL-
névtwv mMAaylwv yla TIg TPoobeTIKEG amokataoTdoelg. Me autrv v emhoyr] OAa ta ddvTia dlatnpouvtal OTn PUOLKY) TOUG
Béom aTo ppayuo kat ot mMAdylol Tolelg avtikabloTouvTal mPoaBeTikd.

ENAEIZEIZ KAl ANTENAEIZEIZ

Mpénet va a&lohoynBoulv ol MapakdTw mapdyovTeg WOTe va
Ane6el n owotr andpaon yla dnuoupyia 1} oUykAELon Tou
Xwpou og évav uroPnielo acbevr| (Mivakag).

Tumog nmpo@il: Acobeveig e Koiho MPoPIA ouvriBwg eupa-
viCouv undevikr 1§ apvnTiky optldévtia mEATAEN Kal Tapou-
oldlouv avemdpKeLa TOU UECOU TPITNOPIOU TOU TIPOCWITOU
Kay" mpoyvabloud g kdtw yvdbou. Ze mepimtwon mou
avopBwuévol kevtpikol Avw Touelg xpeldlovtal XEIKY anod-
KAloM wote va dlopbwbouv mpdableg oTaupodovtieg 1 yla
Heyahltepn urooTrpLEn Twv Xeéwy, 1 dnuioupyia xwpou
yla mpooBeTikn arnokardotaon evdelkvutal andAuta, Ka-
Bwg Ba BeATlwoel TNV avendpKela Tou HECOU TTPOoWITO. 2
O3dovTiKA oxéon: Ze avwualieg olykhelong Td&ng Il katd
Angle n dnuloupyia Xweou Kat n MPOCHETIKY) avTIKATAoTA-
on Twv eMeméviwv mAayiwv anotehel adlaueopimmn
€vdelEn agou uropel étot va BeAktiwOel ) undpyouca avw-
pahia. ErurAéov, elval mbavé va BeATIWOEL Kat TNV UMOoTH-
pLEN Tou dvw xeihoug Tou cUVNBWG eUPAVIZETAL AVETTAPKES
og autd Tov TUmo avwuaiiag. Otav n okeAeTikr duoappo-
via dev eival Tdoo coBapr} N dnuioupyia Xwpou uropel va
odnynoel oe pia orabepr} oxéon TAEng | Twv Topéwv OTO
TéNOG NG Bepareiag, edv UTIAPYXEL EMAPKAG KATAKOPUPN
npdtagn.2** H dnuioupyia xwpou yia MPooHETIKA aroka-
Tdotaon evdelkvutal eniong étav dev UTIAPXEL ONUAVTIKA
avwuaiia oUykAeloNg 1] 0 owoTh oUYYOUPWON Twv Orl-
oBiwv dovtiwv ylati Ba datnpnoel pia olykAelon Taéng |
katd Angle.! TEhog, evdelkvutal O€ YEVIKEUUEVT apaAlodo-
vtia otnv dvw yvéo. 34

MAeovekTpara

H dnuoupyia xwpou yla anokatdotaon eAEmOVIWY Avw
mAayiwv euvoel TNV WBavikh Ta&ng | kuvodovTikr) oxEan Kat
autd Bewpeital MAEOVEKTNA CUYKAELOIOKA KAl AEITOUPYL-

KA."*8 O1 KuvodovTeg dlatnpouvtal TN GUOLKY Toug BEan
01O PPayud Kal e TN QUOLKNA Toug Hoppoloyia. MapdAAn-
A, edv To OxE€D10 Bepaneiag mePINAPBAVEL ETIEUPUTEUUATL-
KE€Q amnokaraotdoelg Tote de Biyovral kabBoAou ol 0dovTIKOol
loTol Twv urntoloinwv dovtiwv. TéNog, n dldpkela Tng opbo-
JovTIkAg Beparelag eival YeVIKA UKPATEPN CUYKPLTIKA e
TO KAelowo Twv dlaoTnudTwy. 78

MeiovekTpara

To KUpLO pelovEKTNUA elval n avAykn yla POooHETIKNA aro-
Katdaotaon otnv npdodia alodnTiky {wvn, TNV MO 0paTth
TIEEPLOXT) TOU OTOMATOG, OToU N oKd Kat 1 dapavela Tou
dovtiou, TO XpWHa Kat To Teplypappa Twv oUAwv eival kai-
plag onuaciag kat duokoho va eheyxBouv oe BAaBog xpo-
vou.® ErumA€ov, 1o ox€dlo Bepareiag dev OAOKANpWVETAL
pe To mMEépag TNG opbodovtikng Bepaneiag. Autd onuaivel,
eldIkd oe €pnpoug acbeveig, 6Tl anarreital peyaing diap-
KELWG ouyKpdtnon twv dactnudtwv pe dapopou eidouq
OUYKPATNTIKA Pnxavruata péxPL Tnv oAokApwaon tng au-
Enong kat tnv MNP avatoAr] Twv dovTiwy, otav kat Ba eivat
duvatr| 1 TonoBETNON Ulag MPOTOETIKNG anoKaTdoTaong.
TéNog, Ta emunpoobeta €£0da yla TN TEAIKN amokatdoTaon
Kattnv e’ 6pou {wrig CUVTAPNOT] TNG 1} AVTIKATAOTAOT| TNG
anoTteAoUV HELOVEKTNA.” 10

ENANOPOQTIKEZ KAI MPOZOETIKEZ EMIAOIEZ

KAeioigo diaotiparog kai aAhayr oXfparog dovriou
dpeoa pe oUveeTn pNTivn

Av emileyel To kAgiowo SlaoTtApaTog TOTe CUVNBWG Kpive-
Tal avaykaia n Tporomnoinon Tou oxiuaTog Tou dovtiou.
O am\oloTePOog Kal To ouvTNENTIKOG TPOTIOG UETATPOTIAG
TOU KUVGdoVTa 0g TAAYLO TOpEQ YIVETAL [E TN XPr|oTN OUuv-
BETWV PNTIVAV KAl CUYKOAMNTIK@WY ouoTtnuatwyv. H aAkayn
oxfparog propel va yivel kat pe tn xprjon ogewv (amoka-
Taotdoelg Heptkng KAAUYNg) and aodntikd UAKA (Kepa-

aEnikoupog Kabnyntrg. Epyaotnipio Odovtikig Xeipoupyikng, EBvikd kat Karodiotptakd lMaverotiuo Abnvav,
FAEkTopag. Epyaotripto OpbBodovtikng, EOvikd kat Kartodiotplakd lMaverniotruo ABnvwv



MKd 1 oUvBeTn pntivn). Kat otig duo nepintwoelg anapai-
™ eival n dnuioupyia evég dlayvwoTiKoU KEPWHUATOG Kal
peTagopd Twv oxedlaldpeviv alNaywv amnd To ekuayeio
010 OTOMA. TNV MEPIMTWOoN TwV AUECWY AmMoKATAoTACE-
WV HETAPEPOUE TO dLAYVWOTIKG KEPWIA OTO OTONA e TN
BonBeta evég avatopikol odnyou (kAewdlol) atAikévng mou
KAAUTITEL TIG UTTEPWIEG TTAEUPEG TWV YEITOVIKWV JOVTLWV Ka-
BWwg KAl TNV KOTTTIKA TOUG.

H adapavtivn npoetopdletal yia cUykOANon [e veapo-
noinon g ermpdvelag ™g. Me n veaporoinon apaipeli-
TAL TO EMPAVELAKO AMPLOUO OTPWHA adauavtivng kat eivat
€Tolun yia adporoinon e tnv epapuoyr opboPpwoPwel-
KoU oEéwgq. H veaporoinon tng emgpdvelag yivetal eite e
€va AEMTOKOKKO JLapdvTL elTe e evOOOTOUATIKA AUUOBOAN.
EruAéyovtal pntivwdelq HAZeg mou €xouv OTTIKEG OLOTNTEG
TéToleq wote ouvdudalovTag Teq KATAANNAa HeTd To MEPAg
NG anokatdoTaong a)To anoTEAECHA TPOCOUOLAdEL TA YEL-
Tovikd ddvtia, B)elval duodlakpltn 1 oploBETnoN Tou ena-
vopBwTIKoU UAIKOU Kat Y) n antokatdotaon divel €va aiobn-
TIKA IKavoroNTikd anotéAeopa (Eikdveg 1a-0).

AMNayr oxfjpaTog dovTioU pe Eupeon amokardoTacn
HEPIKAG KAAUYNG

EvaMakTikd n al\ayr} Tou oxrjuatoq uropel va yivel pe éu-
Jeoeg amokataoTAoelg ONKNG 1) MEPLIKAG KANUYNG. Z& ONEG
TIG TIEPUTTWOELG TIOU OXedlAloule va KAVOUNE HEYANeQ
alayég mpénel va yivetal dlayvwoTiké KEpwua To oToio
odnyel oe kAWVIKA pogopoiwaon (mock up) 1§ o Petapartt-
Ké€q anokaraotdoelg (Elkdveg 2a-0) pe TIG omoleg eEAEyXeETaAlL
n véa AelToupylki Kat alontiky katdotaon. Edv éAa Ta
ototxela g anokardotaong eival ikavoroinTiké Téte mpo-
XWPAWE OTNV KATAOKEUY] TWV TEAKWY AMOKATACTATEWV.

AmokatdoTaon ouyKoAANTIKOU TUTTOU

‘Otav ermAéyetal n dnuioupyia XWEOU yla MPOoBETIKN arno-
katdotaon Tou eN\eimovtog dovtioU autdg o TUToG armo-
Kataotdoewv Bewpeltal wg 0 O CUVTNPENTIKOG KABWG
dlatpel Ta dpopa dovTia evtehwg dBIKTa 1 pe eAdxLoTn
apaokeun yia Tn dnuoupyia B€ong évbeong 1y anmid yla
v dnoupyia xwpeou yia ta mrepulyla 6tav n oUykAeLon
elvar auotpr). loTopIkA Ol AMOKATAOTACELG AUTEG EXOUV
éva PETOMNIKSO OkeAeTd amd Baoikd kpdua kat kAAuyn
and mopoeAdvn OTa YEQUPWUATA. ZAHEPA UTAPXOUV Kal
AM\a UAIKG KaTAoKeUN G auTwv Twv anokataotdoswv. Avti
yla nopoehdvn aotpiou uropel va xpnoornotndel epya-
omplakr) ouvBetn pntivn (Eikdveg 3a-8). Emiong undpxel
n duvardTnTa KATaoKEU |G ONOKEPAUIKNG ATIOKATAOTAONG
Je TNV Kataokeur] evédg okeAeTOU amd KePAUIKO UPYNANG
avroxng Kat kAAuyn pe mopoehdvn aotpiou. TéENoGQ Wro-
pel n amokardotaon va eival kataokeuaouévn and éva
OKEAETO UAAOVNUATWY HE ETIKAAUYN amd £pyacTnELaKn
oUvBeTn pntivn (Ewkdveg 4a-g). To mogootd entuxiag oty
5etia @Tdvel 0To 67,3%, [e TNV Bpalon 1| arnokOAANom Tou
ouvd€aou va elval To kUplo aitio anotuxiag. Ot mapdyo-
VTEG TIOU TIPEMEL va AngBoUlv undyn yla tnv TomoBgtnon
Jiag Térolag anokardoraong nepthaydavouy tn B€on, v
KYNTIKOTNTA, TO TIAXO0G Kal TNV NUSLapAvela TWV SOVTLWV-

otnpyudrtwy, Onwg emiong kat TN Yevikdtepn katdotaon
G oUykAelong. H mapouoia mapalelroupykwv ouvnBelwv
arntotelel avtévdelEn yla TormobETnon yépupag autol Tou
TUmou ylati ol oUyKAeLlolakEG duvdpelg eival ouxvda peyalu-
TEPEQ amnd auTéq mou prnopel va avrane&éNdel, auEdvovrag
€10l TV Tubavétnta Tng anokOAnong.'>*® Alakpivovral oe
auTég Tou ouykoAhoUvtal otn pia mieupd (Eikéveg 5a-6)
Kal 0g auTtéq Tou ouykoAouUvtal appotepdmnieupa (Ewo-
veg 3y, 49).

AnokartdoTaon oAMKRG KAAUWNG pe MpooAo

Anotelel Tnv delTepn O CUVINENTIKA arokatdotaon Kat
o avt(Beon e TNV adPOoTotnUEVN arnoKATAoTAoT TIPOOKOA-
AoUpevn He pntivn, n emtuxia g dev eEaptdrat and my
KvnTikéTTa 1} TN XeWAKr) andkAion Tou dovtiou otnplypa-
T0G. Epgavitet 92,3% nooootd 5etolq emiBiwong.’? O kuvé-
dovtag amotelel 1OAVIKG OTAPLYMA YId [ULa TETOLA AMOKATA-
otaon egartiag Twv dlaotdoewv ™G MUANG KAl TOU UKOUG
™m¢ piCag Tou. MakponpdBeoun emtuxia autg Tng aro-
katdotaong uropel va emteuxBel edv eEalelpBolv dAeg
ol enagég and to MPOROAO Oe OPLAKEG KIvroelgH 1213181920
(Ewdveq 7 &-0).

Fépupa oMKN\G emMKAAUYNG

Autr] eival n AtydTepO OUVTNENTIKY and OAeq TIG ATIOKA-
Taotdoelg odovtikAg oTthpENg kat Bewpeital Bepareia
€KAOYNG O€ TEPIMTWOELG avTikatdoTtaong npolndpxouoaq
akivntng mpdobeong 1) étav ota Suopa ddvtia anartel-
TAl anokatdoTacon Kal OTIG TIPOCTOMIOKES EMIPAVELEG VLA
BeAtiwon g awobnTikng (Ekdveg 6 a-0). O €Aeyxog NG
OUYKAELONG KAL TWV OUYKAELOLOKWV SuvApewv anotelel To
TMAEOVEKTNA AUTHG TNG ETIAOYTG, AAAA N ToodTnTa 0d0VTL-
Kq ouciag mou anarteitatl va apatpedel yia tnv Napackeun
Twv doVTIWV elval HeydAO PELOVEKTNUA, EOIKA o veapoUq
aoBeveig.'+1°

EMEPQUTEVPATIKI amokaTaoTaon

Ot amokataotdoelg autég eival Wlaitepa dnUoPIAe(q OTIG
MEPEG Hag ylatl aroTteholv TNV TILO CUVTNPENTIKY TPOCHE-
TIKA erAoyn agol agrjvouv ta éuopa dovtia eviehws &oi-
Kta. MapdAnha, ot anokaraotdoelg autég €xouv UYnAd
TMooo0Td emTuxiag Kal KaArfj 00Te0EVOWUATWON, alAd 1
TOMOBETNON TOUG OTNV MEPLOXT| TwV Avw TAayiwv Touéwv
enpuAdooel éva pioko éoov apopd TNV AloONTIKY TOUG.
Mapdéha autd, undpyouv kdmolot napdyovteg ol omoiot
npénel va AneBouv urt’ Yy edv anopacloTel 1 TormobET-
oM ePPUTEUPATWOV? 2 (EIKOVEG 70-1).

Anpioupyia XWPou ToToBETNONG EUPUTEUATOG OTN PATVL-
akry anéuon: étav yivetal n didyvwan ENeng dvw mAa-
viwv Topéwv, ouvBwg ot veoyhol dvw TPOKATOXOL TOUG
éxouv mapapeivel oto Qpayud. Ze TETOIEG MEPIUTTWOELG
(owg eival anapaitnTo va apaipedolv eKAeKTIKA oL veoyhol
TAdylol Tope(q woTe va SleukoAuvBoUv ol dévidol Kuvodo-
VTEG Kal va avateilouv eyyUtepa, S{MAa OTOUG KEVTPIKOUG
Topelg. 'ETal o kuvddovtag Ba emnpedoel To TAX0S TNG
vwdNng PaTviakAg andpuaong eEaitiag Tou PHEYAAoU XEINEOD-
YAWOOIKOU Tou eUpoug, aAWG N patviakr| andpuon de Ba



avarrtuxBel mMANpwg Adyw TG ENEWYNG Tou TAayiou Touéa.
Apydtepa katd Tn dldpkela TG opBodoVTIKAG Bepareiag
Kabwg o Kuvédovtag PeTaklveltal dnw yia va dnuioupynoel
0 anapaitnTog XWEog yla TNV ToloBETNoN Tou EUPUTEU-
patog, n petakivnon Tng pilfag Tou mpokalel TNV auénon
NG PATVIOKNG andPpuong mou Kab{oTartal apkeTr| Kat tkavy
yla v TornoBETnoT Tou, 1 onoia duwg TPEneL va yivetal
OXeTIKA ouvtopa. H dwadikaoia auth ovopdietal Implant
site development.2"?* Edv ol mapeloyAwoolkéq SlaoTdoelg
™G Patviakng andeuong dev eival Ikaveg yila TormoBgTnon
elpuTelpatog, TéTe anaiteltal avdmhaor] Tng e Tn Xenon
OOTIKWV LOOYXEUUATWY. *1521:22.25
O anaitoUuevog XWPoQ Mou analTeltal yia v TornobETnon
ToU el@uTEUATOG aAAG Kal TN dleuBéTnon TG MUANG Tou
yevikd kabopiletal and Tov eTepdmnieupo MAAyLo Topéa. Ze
TIEPUTTWOELG OUWG aupoTePdNAeUpng EAeYng 1y étav o
eTePOMAEUPOG TAAYLOG elval KwvikoU OXAUATog 1| vavog, o
anaitoUevog Xwpog kabopiletal pe évav and Toug napa-
KdTw TPOMOUG:
1. Xpuodg kavévag 1) enavalappavouevn aobntikn ava-
Aoyia
2. Avdhuon Bolton
3. AlayvwoTiKO KEPWUaZ?
4. Méoeq TIEQ?
To ukpd péyebog Tou mAaylou mou €xel eUpog amnd 5.5 - 8
mm?® arnattel oAU POCEeEXTIKG aXedIAoUS WOTE va prnopel
va urtodextel éva epputeupa. Eivat onuavtikd n opBodovti-
KN} LETAK{VNOT TV YELITOVIKWV SOVTLWV Va EXEL AMOUAKPUVEL
KalL TIq pileg kat 1 UOvo TG MUAEG. Mevikd, €xel ipoTabel dtt
0 XWPOG YLa TN TOMOBETNON TOU EUPUTEUNATOG eV TIPETEL
va elval pikpdtepog and 6.3 XA, HETAEU TwV MUAWV Kal 5.7
X\ HETAEU TV pL{wv.? EAAxiotn andotaon 1,5 X\ YeTagu
TOU EUPUTEUPATOG KAl TWV YEITOVIKWV PLLWV elval embuun-
™, ylati €xel avagepBel 6Tl anootdoelg pkpdtepeq amd
autn eival o mbavd va eupavicouv eAdTTwaon oTo UYogs
TOU 00TOoU [E TO MEPACHA TOU XPOvou.'®212 ‘Etal BAETOUE
4Tl av xpnotuorolovoape éva eupuTeUUa Péong dlapéTpou
3.8 mm (standard diameter) tdéte 6a xpelaldpaotav TOuAd-
X10TO 6.8 mm XWPEOU yla TNV anokatdotaon evég mAdylou
Topéa NG dvw yvdbou. Autr n didotaon dev uropel va
XpnotdoromnBel yia anokatdoraon UKWV ToPéwy. Zuxvd
Aotrdv TPEMEL va XPNOLUOTIO|oUlE EUPUTEUATA UKPO-
Tepng dlapgtpou, €wg Kat 3 mm. AN akdpa kat e autd
Ba mpénel va pewwooupe TNV ehdxlotn andotaon and Ta
YEITOVIKA ddvTIa wg Kat oto 1 XIA. yla va Urnopgéooupe va
XPNOOTO|COUNE EUPUTEUUATA YA TNV AMOKATACTAON
MIKPWV TIAayiwv.
Katd tn dnuoupyia xwpou yla tov eAAeimovta mAdylo to-
péa pe Toug opBodovTikoug unxaviopoug, anarteitat Wdiai-
TEPN MPOCOX WOTE O KEVTIPLIKOG TOMEAG Kal 0 Kuvddovtag
va petakivnBoulv pe mapdAnAn petardron kat Oxt pe kivn-
on anokAong Twv HUAWDV Toug yiati autd eival ubavé va
KATaoTtroel TV TomoBETnon Tou epputelarog aduvarn.
I’ autd o opBodoVTIKAG TPEMEL va emBepalivel Ty 1Ba-
VIKY) B€on Twv pwv pe pia ormoBo@atviakn 1) pia mavo-
paukn aktivoypapia npv and v apaipeon Twv opbodo-

VTIKWOV Unxaviopwv.'*?! Eniong npotelvetal ouykpdtnon e
akivnTa péoa napd pe Kvnté unxaviuata ya tnyv npéAnyn
UTIOTPOTTAG.

2e oplopévoug aobeveiq (owg eival aduvaro va emnteuxBel
anodekTdG UeTOPPLIJIKOG XWPOG aKOUa Kat av 0 XWPog TG

MUANG Bewpeltal 1davikdg. Zuykekpluéva, oe évav aobevn
e Tdon yia avwpaiia ta&ng Il katd Angle, atov omolo arnal-
Teltal xelAikr) andkAon Twv Qvw KEVTPLIKOV TOPEWY, 6Tav oL
MUAeg amokAivouv xeINkd ol pileq Telvouv va guykAivouv
METAEU TOUGQ 0dNYWVTag o€ autd Tou ovopddeTal “tpoxdq
audENG”. Ze aUTEQ TIG TIEPIMTWOELG amaite(Tal eVAANAKTIKY
TPOCHETIKN EMAOYH.!

Mia evdlapépouoa eVAANAKTIKY| TIPOCEYYLOT TEPINAUBAVEL
0pB0d0oVTIKO KAE(OIO TWV dlaoTnpdTwy ot MPdabia mept-
oxr}, M€ Toug Kuvédovteg otn B€on Twv TAAyiwv TopEwy,
Kat dnuoupyia Xxwpeou yla TomoBETNON EUPUTEUMATWVY OTN
TIEPLOXT] TWV TIPOYOU®IwV OTIoU Kal oL AloBnTIKEG amnartr-
oelg elval capwg AydTepeg.

KatdMnhog xpdvog tormoBgtong: Qg yevikdg kavovag,
Ta epputelpata dev mpénel va TorobeTolvtal mpwv and
NV 0AOKAY|pwON TNG AUENoNg Tou MPOCWTIOU KAl TOU -
YOAUTEPOU HEPOUG TNG avaToAAg TwV dovTiwy.3%2 Kabwg
To pdowro au&dvel kat o KAG3og TG KATw yvadou el
pnkUvetal Ta dévtia avatéA\ouv woTe va Tapapeivouv oe
oUykAelon. Ta epputeluata SpwS CUUMEPLPEPOVTAL oAV
aykuhwpéva dovtia kat dev propolv va akoAoubrioouv
TIG alMay€g Tou TpokaholUvtal OTn Qatviaky andpuon
ASYW TNG aAvaToAr|§ TWV YEITOVIKWY dovtiwv.2*?! ‘Etal, &l
vat lavd pakpompdBeoa To GUYKAELOIOKS eninmedo NG
ETIEUPUTEUUATIKNG amoKaTAoTaong va unoAeinetal autou
Twv UroAo{mwv dovTlwv Kat va pokAndel ducappuovia ato
Teplypapua Twv oUAWV HETAEU TOU EUPUTEUATORG Kal TWV
Opopwv QUOIKWY dovTiwv.*™ Ma autd eival anapaitmro
va yivetal urmohoylopdg g umoAemdpevng al&nong ue
QKTIVOYPAPIKO ENEYXO Kal evnuépwon Tou acBevolq yla
TNV KAT@AANAN XPOVIKY| OTlyur) TomoBgtnong. 152122 Akdua
OuWG Kal o WpLUoug evAAkeg unopel va mapatnenbel di-
apopd OTo KATaKOPUPO eMNinmedo 0e anokataotdoelg mpod-
0BV JOVTIWV e EPPUTEUNATA, TNG (Blag €KTaong e Toug
epripoug.®
Mia evdlapépouoa evaA\aKTIKY) TIPOCEYYLon TiepIAapBAveL
0pB0d0oVTIKO KAE(OIO TWV dlaoTnpdTwy ot MPdabla mept-
oxr}, M€ Toug Kuvédovteg otn B€on Twv TAayiwv TopEwy,
Kat dnuoupyia Xxwpeou yla TomoBETNOoN EUPUTEUMATWV OTN
TIEPLOXT] TWV TIPOYOU®IwV OTIoU Kal oL aloBnTIKEG amnattr-
oelg elval capwg AtydTepeg.

AYTOMETAMOZXEYZH

H autopetaudoxeuon anotelel pia evdlapépouoa evaiia-
KTIKA] BepameuTikn} emhoyr oe aoBevelg pe ayeveoid Avw
mAayi{wv Topéwv, Arou oL SLAaNMAAoTOUEVOL TIPOYOUPLOL XPT)-
owlorololvtal ouvniwg yia TV avTikatdotaon Twv eNAEL
névtwv mAayiwv, evedd KaTAAANAN alodnTiky anddoon Toug
TpENeL va poRAePOel.>+7

H 13avikr XpoVIKA OTlyur) Yl TNV QUTOUETANOOXEUOT TWV
poyoupiwv otnv meploxr Twv Avw TAayiwv Topéwv eival



étav n dlénAaon Tng piag €xel ptdoel ota 2/3 e 3/4 Tou OAL-
KoU pnKoug Tng pifag. Metd tny emTuxr] QUTOUETAUOOXEUON
n SldnAaon g piCag ouvex(Zetal kat n EdYvwon yla TTARenN
EMOUAWON TWV TIEPLODOVTIKWY LOTWV 0 auTtd To 0Tddlo did-
maong Qg pifag eival peyalitepn amnd 90%.% Moavd oup-

Bduata agopouv Tnv aykUAwan Tou dovtiou, Tnv andppiyn
KaL TNV VEKPwo Tou TIoAoU. MeTd Tn YeTapdoxeuon oxnua-
T{Cetal éva QuaoloAoyIKd TePLODOVTIO Kal To dOVTL Uropel va
peTakivnBel opBodovTikd émwg omolodnmote AAAO dOVTL Tou
€xel avareilel oto ppayuod.

ZYMIMEPAZMATA

O1 dUo o KoWVEG BepameuTikEg pooeyyioelg oe aobeveiq pe ayeveoia dvw mAayiwv Top€wy elval To KAe(oo Twv dlaotn-
pdTwv pe avtikatdotaon and Toug KuvedovTeg Kal 1 dnuoupyia Xwpou yla mpoobeTIKA anokatdoTtaon.
e Kal ot dUo BepamneuTIkEG TPOOEYYIOEIG EUPaVIOUV TIAEOVEKTILATA KAl PHELOVEKTIUATA Onwg emiong evOel&elq kat avrev-

deitelq.

e To kAeiowo Twv dtaotnudTtwy Bewpeitatl o dNUoPINAG BepaneuTikn emhoyr) yiati gaivetal va eivat meploadtepo anode-
KtY) and Toug aoBeveig kat kahutepn and nMeplodovTIKAG drnoyng.

e Otav emAéyetal dnoupyia xWPou yia TIPOCHETIKY anokatdotaon To alodnTiké anotéAeopa eivat SUOKOAO va emiTeU-
x0el kat va va eheyxBel eni pakpdv xwplig emunpdodeteq napeppaoelg.

e H em\oyr TNG AUTOPETAUOOXEUONG SOVTIWY eUPavilel KA aloBNTIKO amoTEAEOMA Kal elval eQIKTY Movo og veapouq
aoBevelq pe mpoyoupioug Twv omoiwv ot pileq Bplokovtatl und didnAaon.

H eroyr Tou katdAAnAou oxediou Bepaneiag mpénet va yivetal puetd and nmrjpn HeAétn g kabe nepimrwong Eexwplotd,

Xwpiq va emmpedletal and nPoowrikeég andYPelq Kal MPOKATANYELG LKAVOTIOLWVTAG TAUTOXPOVA TIG AMAITHOELG TOU aoBevr|

Kal odnywvtag ota embupntd aodntikd, AetToupyikd kat BLoAoyIKd anoteAéopata.

Mivakag. Mapdyovteg nou euvooulv v 0pB0dOVTIKY) OUYKAELON TwVv dlaoTnudTwy 1j T dnutoupyia — dLatrpnon XwWeou yia mpooBeTk

arnokardotaon

e Kuptd npo@in

e J(ykAelwon Taéng Il katd Angle
Ze aoBevr| e opBoyvabikd mpoeik Téon yla ouvwoTl-
o6 otV Avw YvAaBo Kal KavovikEG ArmOKAITELG TwV TTPOo-
0Blwv dovTiwv

e Meydhog ouVWOTIONOG 1} EVTOvES XEINKEQ AMOKAOELq
omv Kdtw yvébo
Kuvédovteg kat mpoyduetLol e mepimou 31o éyedog
Mpoodovtioudg

Koiho mpo@iA
ZW0TH OUYYOUPWON Twv orodimv dOoVTIOV Kal JUKPES
avwialieg ouykAelong

®  Inuavtikni meplooela XWpou aTov dve 0SoVTIKG Ppay-
1o

e Avopalia oUykAelong tdéng Il katd Angle kat oroBo-
yvablopdg dvw yvadou

e Meydhn dapopd peyéBoug HeTagl KuvodovTwv Kat
TIPWTWV TIPOYOUP{wY

Ewdva 1

A0Bevic 29 eTwV Uue aupoTePOMAEUPN ayeveoia mAa-
ylwv otnv dvw yvdBo (Ewdva 1a). H aobevriq dev
eixe kdvel oute erbuuouoe opBodoviikr Beparela
aMd eixe euvoikdé oxnua Kuvodoviwv Kat ypauun
eAeuBépwy oUAwv (Eikdva 1B). To ox€dlo Bepanei-
ag rou oulntnbnke kat uloroiBnke apopouoe
KOvTUUa TOU KomTikoU xeiloug Tou 11 e adauavt-
vorAaoTiky, KAE(OWO Twv UeoOdOVTIWY JAOTNUATWY
ueta&u 11 kat 21 kat aAdayn oxrjuatog twv 13 kat
23 wote va npooopoldlouv nAdylouq Touels. Eywve
dlayvwotikd képwua (Ewkdveg 1y kat 158). Eivat on-
HQVTIKG O€ QUTEG TIG MEPUTTWOELG Ol KUVODOVTES Kal
0L TPOYOUPLOL VA EXOUV TETOLO TPOPIA WOTE va potd-
Couv ue mAdytloug kat kuvodovteg avtiotolxall katn
oUykAeton va elvat ouadikn ouvépyela otn Aettoup-
youoa mAeupd wote va unv ureppopticetal évag
udévo rpoyduptog. Ot arhayéEg nou eixav oxedlaotel
070 JlayVWOTIKG KEPWUA UETAPEPONKAV OTO OTAUA
ue ™ Boribeta evog avaroutkou odnyol OWAKOVNG
Kat emreuxbnke dueoa To arnotéAeoua rnou gaivetat
oT(q elkoves Te kat 1.




Ewdva 2

A0BevNG 23 €TWV UE QUPOTEPOTTAEUPN ayEVE-
ola kuvoddviwv otnv dvw yvdbo. O aobevrig
eixe ToUG vEOYIAOUG KUVOSOVTEG OTOUG OMoi-
oug urtrjpxe aroppdpnon plwv ard dev
elxav kivnukdtnta. BAénouue oto xaudyeAo
ToU aoBevn (Ewdva 4a) kat otnv evdootoua-
KN elkéva (Ewkova 4B) ot uripxav peydia
dlaotrjuatra peta&u twv doviiwv Kat ot rmAd-
ylot Kat kuvodovieg oxeddv Sdev gaivoviav
kaboAou oto xaudyero. O aobevig dev ribeAe
va unoBAnBel oe opBodovtikr) Beparneia.

To 0x€dlo Bepaneiag rmou mpotdbnke agpo-
pouce e&aywyn Twv VEOYIAWV KuvodOVTwY
Kal TormoBETnon dUo 00TE0EVOWUATOUUEVWY
euputevudtwy. Na v aodnukn Bertiwon
TWV TOMEWY MPOTABNKe N KAAUYn Ue OAoke-
PauUkEG otepdveg. O aobevii¢ mpotiunoe
m dlatipnon twv veoylwv yia doa xpovia
uropouv va ueivouv 0Tto 0TouA KAt TNV aro-
KQTAOoTAON TOUG LE EUUETES QITOKATAOTAOELG
and epyaotnplakn ouvletn pntivn. H dlapo-
poroinon oto uAiké amokatdotaong Ueta&u
Twv TOUEWV (OAoKepaulkd) Kat Kuvoddviwv
(epyaotnptaxr) ouvOetn pntivn) Eywe yati n

ouvBetn pntivn Exet UKpOTEPN OKANPATNTA Kat aviiotaon otnv anotpyBn and ta kepautkd kat 6a BéAaue ta dovtia autd rou eivat veoytAd va
arotpiBovrat ue ypnyopdTepo pubuod and Ot Ta Kepautkd dovTla wote va déxovtal 600 To duvatd Atydtepeg mAdyteg Suvdpuer.
Kataokeudotnkav uetaBatikéq anokataotdoelg (Ewdva 45) ue Ti§ oroleq SoKIUAOTNKE N véa Aettoupyikn kat atodntiki katdotaon. OAa ta
oTolxela NG anokaTaoTaons NTav KAvoromnTikA Kal MPOXwWPNOAUE OTNV KATAOKEUT) TwV TEAKKWY arnokataotdoewy (Eikdves 4e & 4Q).

Ewkéva 4

Aobevriq 21 etwv ue ayeveoia twv dvw nAaylwv. Aktvoypapikn e&étaon (Etkdva 6y) £det&e ot
SeV UMIpXE EMAPKIG XWPOG, 1dlaiTepa aplotepd, yia anokatdotaon ue euputevuara. Kara-
OKEUAOTNKAV YEPUPES TUYKOANTIKOU TUMOU QIO £0yaoTnELakr oUVOETn pntivn eVIOXUUEVES
e iveg udAou (Ewkdva 63).




Ewéva 5

A0Bevng 22 eTwv UETA and opBodovtikr) Be-
panela. H aktivoypaikn e&gtaon £det&e ot
UnrpXav oplakd Xwpol yla anokataotdoelg
e eupuTEUUATa. Kataokeudotnkav HUovo-
ntAeupa otnEtlOUEVEG OAOKEQAUIKES YEPUPES
OUYKOANTIKOU TUMOU TIG oroieg BAénouue
OTO EKUAYElo Kat OUYKOAANUEVES OTO OTOUA.
TéAog BAEmouue To XaudyeAo TG aoBevous.

Ewkdva 6

AoBevig ue ayeveola dvw nAaylwv kat otpe-
Brodovtia (Ewkdveg 6a-B), amopdoioe va
anokaraotabouv ta eMeinovia doviia ue
HETAAOKEPQUIKEG YEQUPES OAKTG KAAUYNG
(Ewkoveg 6¢e-C). Eywve ermumAéov XeLooupyLKn dt-
EUBETNON TWV HAAQKWY LOTWV yla dnutoupyla
Xwpou ya ta yepupwuara (Ewkdveg 6y-5).




Ewdva 7

AobBevig 23 etwv e ayeveoia nAayiwv uetd
10 répag g opbodovtikrg Bepareiag (Et-
KkOveg 7a-B). H aktwvoypagikri e&€taon €det-
&e oplakd enapkn xwpo otnv de&ld mAeupd
(5 XA) KQL un  enapkn XwWpo atnv aplotepn
nAeupd (<5 xtA) (Ewdveg 7y-6). Amopaoiotn-
KE 1 TOMOBETNON EUPUTEUNATOS KAl EMEUPU-
TEUNATIKT) KOXALOUUEVN OTEQPAVN OTNV MPWTN
neplntwon kat anokardotaon pe yépupa
OAIKIG KGAuYNG otov Kuvddovta Kat rpoRoAo
Tov mAdyto otnv aptotepn nieupd (Ewdveg 7

e-Q).

Ewkéva 3

Aobevriq 16 eTwv e vavo #22, ayeveoia #12
Kkat arroppopnuévo #11 (Ewovesg 5a-B. Eywve
e€aywyn tou 11, au&non kKAwvikng UUANG Tou
22, aMayrj ox1iuatog Tou #22 e ouveeTtn pn-
Tivn (elkéva 5y) kAL KATAOKEUN YEPUPAG OU-
YKOMNTIKOU TUMOU g UETAANIKO OKEAETO Kat
EMKAAUYN and epyaoTtnpLlaxn ouveetn pntivn
(elkdveg 55-€).
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MpooOeTikn Mapéupaon Ye epPuTelpaTa

Fewpylog Mamapacieiou®

Ze TEPUTTWOELG ayeveaiag mpoobiwv 1 omoblwv dovTiiv
N amoKaTAoTAon |E 00TEOEVOWNATOUUEVA EUPUTEUUATA
uropel o€ MOAEQ TIEPUTTWOELG VA XAPAKTNPLOTE! WG N TIAE-
ov ouvtnpenTtikAg mapguBacn. Kiplog Adyog yia autd eival
N ano®uyn TNG MAPACKEUNG TIAPAKE{UevwY dovTIV. AuTtd
elvar éva Blaitepa onuavtikd otoixeio otnv dadikacia
0XedlaopoU NG BePAMEUTIKNG TPOTEYYLONG, KABWG HEYA-
Ao pEpog Twv acBevv eival dtopa veapng nAkiag.
MBava npopAuata anote olv Ta EMNEUUATA LOAAKWY Kal
OKANPWV LOTWV Tou gppavifovrat Adyw tng ayeveoiag Tou
oUaTolyou dovtiou. H avtipeTwriior] Toug eivat emiBeBANuE-
VI TPV TNV TOTIOBETNON EUPUTEUPATOV, WOTE va UNAPEEL
TOOO AEITOUPYIKA OC0 KAl ALoBNTIKY amokatdotaon g
nieploxnq. Ot Tpdmot avTileTwong motkilouv avaioya pe
v €ktaon kat v Bapdtnta Tou eAeippatog. Nephappa-
VOUV 0O0TIKA pooxeupata HEow peBddwv KateuBuvouevng
loTIKNAG avayévvnong (guided bone regeneration, GBR),
HOOYeUMATA HONAKWV LOTWV 1), KAl OUVOUAOUS TwV avape-
POUEVWV TEXVIKWV.
ZnUavTika ya Tnv emruxia g anokardotaong eival ta
npoBAjuaTa B€oewg TwV Mapakeiuevwv dovTiwy, Onwg ep-
paviovtal mpwv 1§ kAt HETA TV 0pB0JOVTIKY TIapEupaon.
EukoAdTtepo va avtipeTwriotolv eival, étav epgavicovrat
Xwpig va €xel mponynBel opbodovtikA mapguBaon, Kabwg
n unaywyn otnv evdedelypévn Beparneia, oe ouvepyaoia
e Tov odovtiatpo mou Ba ekteAETEL TNV MPOOOETIKA aro-
katdotaon, odnyel oty amokatdoraon Tou TpPoBAAua-
TOG. ZTIQ MEPUTTWOELG, Omou €xel Tiponyndel opBodovTIKA
Bepaneia, Ta MA€ov ouvnOlopéva TPoRAAUATa agopouv
oe A\lyotepo amnd 1OavIKEG BE0EIG TWV IAPAKEIEVWVY TIPOG
NV vodn neptoxr| doVTLWV Kal o avaoTpopn (relapse) Tou
anoteAéoparog TNg opBodovTikig Beparneiag. AUCKOAO va
eMAUBOUY MPoPAnuaTa dnuloupyel N oUYKAELOT TWV PLLOV
NN HETAKIVNEVWY 0PBOBOVTIKA SOVTIWY TIPOG TNV OCTIKNA
TIEPLOXT) TNG EUPUTEUONG, KAVOVTAG OUXVA QVEPIKTN TNV TO-
oBETNON EUPUTEUUATOG. TNV EMAUOT TWV TIPORANUATWV
mou WONG avapgépbnkav, onuavtikd poko mailel n BEAnon
Tou aoBevij va uroBAnBel oe apxikn 1} dlopbwTik opBodo-
VTIKN Bepaneia.
ZUupwva (e Ta napandvw, ol acbevelg pe ayeveoieg mou
MImopoUV va anoKataotabouv e TNV XPron 00TE0EVOWIA-
ToUpEVWY eUPUTEUNATWY KaTatdooovTal oTig £€1G Katnyo-
pleq.
1. AoBeveig rou dev Ba dexBouv 0pBOSOVTIKA 1) TPOoBETI-
K1) tapéupaon.
2. AobBeveig mou Ba anokataotabolv HOVo UE TTPOTBETIKN
napéupaon.

9 Enikoupog Kabnyntnis. Epyaotrpto lpoobetiknig, EOviKA
kat Kartodiotplako Maveriotriuto Abnvwy,

3. Aobeveic mou Ba arokaraotabolv pe TPOCHETIKN Ta-
pEuBaan oe ouvduaoud e opBodovTikn Beparneia.

4. Tpororoinaon TnNg MPoCOETIKNG Mapéupaong yla 1dlaite-
A aAloONTIKEG AMOKATACTACELG.

5. Oepaneia aobevwyv pe ouvepyaoia TOMWY eBIKOTH-
TOV.

Acbeveig mou dev Ba dexBouv opOOSOVTIKA 1 TPO-
o0eTIK mapéupaon.

v katmyopia auty (Eik. 1) avikouv Kupiwg dtoua péong
1 HeyaAUTepng nAkiag, Ta omola dev €xouv dexBel opbo-
dovtikn Beparneia. Oewpolv, 6Tl n BEon TwWV SOVTIWV TOUG
dev anotelel alobNTIkS 1 Aettoupyikd EORANUA, KABWG N
dUvapn g ouvrBelag Kat ot pUBULOTIKEG avTIOPACELg TOU
opyaviopou (yia Aettoupyieg onmwg n ouhia kat n pdon-
on) €xouv KaAUYeL EMAPKWS TO UPLoTduevo TipdRAnua. Ot
aoBeveiq autol ouvriBwg apvouvtal va dexbouv akdun Kat
TNV MAEOV CUVTNPENTIKY TTPOCBETIKY TTapEuBaoT.

Ewdva 1

Acgbeveig mou 6a anokaraoTadoulv HOvo e TPo-
00Tk Tapéppaon.

Opiopévol and Toug aobeveiq TG MPONyoUevNg KaTnyo-
piag, mapd to 611 oute €xouv UTOPANBE(, oute d€xovtal va
akohouBrjoouv opBodovtikr Bepamneia, €xouv onuavtikd
awodNTIKA 1} AetToupyikd mpoBArUaTa, WoTe va eminTouv
TPOOBETIKN amokatdoTtaon. Zuvnblopéva otoug aobeveiq
autougq eivat Ta mpoBAruata B€oewg 1y kat kANioewg Twv do-
vty (Ek. 2), Ta omoia ouxvd odnyoulv oe acupueTpia Twv
ONULOUPYOUUEVWY VWIWY TIEPLOXWY. ZTNV AMOKATAOTAOoN
QUTWV TV acBevwv 1 XEron EMEUPUTEUPATIKOV aroKa-
TaoTAoewv ouxvd uneptepel €vavilt AAAWV TIPOOBETIKWY
AUoewv, KaBwg TormoBeToUvTal AUTOVOUEG ODOVTIKEG povA-
deq kat divetal n duvatdtnTa dnpoupyiag HIKPOKEVWY TIOU
BonBolv oV kaAAitepn dleuBETNON NG MPOG AMOKATA-



Ewkéva 2

otaon vwdng neploxng. Auté eival Wiaitepa dUokoho va
eMITEUXBE( e TNV XPNoN YEQUPWY, TOOO CUMBATIKWY 600
KQl JUKPOUNXAVIKA OUYKPATOULEVWV.

Ma v anokatdotaon acbevwy authg Tng katnyopiag el
vat 1dlaitepa oNUAVTIKY N KATAOKEUN UETARBATIKWY AOKa-
TaoTtdoewv and To dayVHoTIKO KEPWA, WOTE 0 A0Bevnq va
OTTTIKOTIOOEL TO TIPOTDOKWIEVO AMOTENEOHA. ZTNV €IKOVA
3a €xouv TomoBetnbel yépupeq TUMou Rochete amokabi-
oTWVTAG TIG VWJIEG TIEPLOXES Le Evav deuTepo KuvodovTa
kat évav mAdylo otnv de€ld mieupd Kat pévo gvav mMAAyLlo
oTnv aplotepr]. Kabwg To anotéheopa rtav alodntikd kat
AEITOUPYIKA amodekTd, €ylve TOTOBETNON TPIWV EUPUTEU-
péTwv oTig vwdEg eploxéq (ELK. 3B), Kal YETA TNV 00TEOEV-

Ewdva 3

OWUATWON AnoKATACTACT TWV ELPUTEULATWV [E UOVHPELG
OTEPAVES KAl TWV U0 KEVTPIKWY TOUEWY UE ONOKEPAIKES
Oyelg yia v andiewm tou kevou (Eik. 3y,d).

Acbeveig mou 6a anmokaraoTadoulv e mMpoode-
TIKN TapépBaon o€ GUVOUAOHO e 0pOOBOVTIKN
Oepaneia.

MoA\d and ta npopAjuata BE€oewg dovTwy 1} Kal aoUp-
peTpiag vwdwv TiepLoXwVY Tou Ttapouatdlovtal oe aobevelq
He ayeveaoleg, Ta omoia eivat dUokolo va anokatactadolv
Mévo e mpooBeTIKA Tapéupaon, emAdovtal pe oAU Kakd
anoteAéopara dtav mponynbel opbodovrikr Bepameia.
Kabwg n didyvwon ayeveolaq yivetal ouvrbwg vwplg, oe
nAikia mou ot acBeveiq dev propolv va dexbouv povIES

TPOOOETIKEG AMOKATAOTACELG 1] EUPUTEUNATA, TIPEMEL T
ouvepyaoia pe tov odovtiatpo mou Ba kAvel TV amoka-
Tdotaon va yivel Tautdxpova pe TNV évapén g opbodo-
VTIKAG Bepaneiag. Me autd Tov TPOMO KATACTPWVETAL KOL-
vé oxédlo Bepameiag, To omnolo Adyw Tou Tt elvat ouxvd
MaKpOXPOVIo, TIPETEL Va EAEYXETAL KAl va enavanpoodlo-
p(Covtal ot kool otdxol o€ TAKTA XPovIKd dlaoThpata. e
evrAikeg aoBeveiq loxUouv 6oa avapeEpBnkav o mdvw Kat
TIOAMEQ PopEQ XpeldleTal enavainyn A Tpomoroinomn npo-
Undpxouoag opbodovtikrg Beparneiag dtav dev €xel mpon-
ynBel oxedlaoudg pe kovoug aTdXoug.

Ewova 4

270 KAWVIKO apddelypa TngG elkévag 4 0 XWPog Tou €xel
dlatnpnBel yla Tnv anokatdotaon tou mayiou Adyw aye-
veolag Tou pévigou dovtiou eival 1davikGG. 2TNV CUVONIKY
elkéva (Ek. 5) Tou gpayuou eivat avepd OTL petd and
TIPOOEKTIKG OXEDLAOUO Ta UTTdpXOoVTa dOVTLA EXOUV ETAKL-
vnBel oe TeAelwg JLAPOPETIKEG AT TIG PUTLONOYIKEG TOUG
Béoelg, mou Ouwg eEummpetolv TNV TIPOCHETIKY AMOKa-
Tdotaon. 210 dlayvwotikd képwua (Ek. 6) To oxAua Twv
SOVTIV emavanpoodlopifeTal WoTe va MPOTOoMOoLdel OTo
ddvtL TNV B€on Tou onoiou kataAapBdvel. To alobnTiko kat
Aettoupyké anotéleopa dokidietatl otov aodevn (E. 7)
pEow mpooopoiwong (mock up) pe edIkEg prtiveg kat Kpi-
VETaL av elval EPIKTA 1 arnokatdotaon. To eNeUTEUA TOTTO-
Beteital p€ow tplodidoratng kabodriynong (3D navigation)
pe otepeoAlBoypadlkolq Xelpoupytkoug odnyouq (Eik. 8)

Ewkova 5




Ewkéva 6

Ewkéva 7

Ewkova 8

xwplg avarnétaon kpnuvou (flapless). To TeAKO KePAUIKS
otplyda tomobeTeltal dueoa oto euPUTEUPA KABWS Kat
n detapatikn) amokartdoraon (Aueon mpoowplvoroinom).

Metd Tnv anapaitntn neplodo ooTeoevowUdTwong mapa-
okeudlovTal Ta napakeipeva ddvtia kal kataokeudlovrat
ol TENIKEQ KEPAUIKEG aTePAveg (ELK. 9). To TeNkd alodntl-
KO anoté\eoua opeiletal otov Kahd apxikd oxedlaoud Kat
0Tn ouvepyaoia Twv eWBIKOTATWY Yl MaKPd XPOoVIKO did-
oTnua, wote K&Be evépyela va eEUMNPETEL TNV KATAOKEUT)
NG TeAKNG anokatdoTaong.

Ewkéva 9

Tpomomoinon Tng mMpocOeTIKAG Mapéupaong yia
181aiTepa a100NTIKEG aMoKATACGTACEIG.

Ze aobeveiq pe ayeveoieq (Eik. 10) xwpiq Wlaitepa mpo-
BAjuaTa Béoewg Twv Mapakeipuevwy ™G vwdnig MEPLOXG
JOVTIWV 1 OUVOUAOHEVN TIPOOBETIKY Kal 0pBOSOVTIKY Ta-
péupaon mpénet va anoBAEnel otnv dLATHENON TWV XHPWV
KABWG KAl TNG APXITEKTOVIKNG TWV MOAGKWY KAl OKANPWY
lOTWV e oKkomod Tnv eniteuln ApTiag alodnTikig oTIq Te-

Ewoéva 10




Akéq amokataotdoelg. And opBodovTIKrG MAeUpdq 1 dla-
TAPNON TOU XWpPou We éva mpooBeTikd dovtl (Ek. 11a,B)
KATAAANAou oXrUaTog Kal eyéBoug, GuyKoANUEVOU aTa
napakeipeva dovtia, Bondd wote n aobevriq va PTAceL o
KATAANAN nAia yla €MEUPUTEUMATIKY amokatdoTaon.

Ewova 11

Ma Tnv anokatdotaon umdpXouv XELPOUPYIKEG Kal TIpo-
OOETIKEQ TEXVIKEG TIOU BonBolv oty emniteu&n alodnTikou
anoteAéouarog. Xpnaoluornobnkav ot eAdxLoTolL o€ EKTAoN
Kpnuvol. MeTaBatikd unxavikd otnplypata tonobetribnkav
dueca oTa euPUTEUATA KABWG Kal EPYaoTNnPLaKd Kata-
okeuaouéveg petapatikég otepdveg(elk. 11y). H ouppagn
TWV KENUVWY EYIVE TIEPLPEPIKA TWV LETARATIKWY ATIOKATA-
ordoewv (Eik. 113) pe okomd va dnuioupynBel To KATAAAN-
A0 OUAIKO Tieplypappa Katd tnv emouAwon.

Ewkéva 12

2TIQ MepUTWOoelg érou elval 1dlaitepa onuavtikn n anddo-
on aoBNTIKAG kal €xel yivel TpoTormoinon Twv MePLENPU-
TEUMATIKWY LOTWV TPEMeL va divetal Xpdvog otnv mepLoxn
™G enéupaong yla va enéAbel mArpng otabepornoinan Tou
oxnHatog kat g B€ong Twv olAwv. H dlapopd eival ep-
paviq pia eBdoudda (Ewk. 12a), Tpelg uiveg (Ek. 12B) kat
emtd purjveg (Ek. 13) petd tnv enépupaon ondte €xel eMEADEL

Ewkéva 13

TMAN)PNG EMOUAWON TWV LOTWV. AKOAOUBE( 1 KATAOKEUT TWV
TENKWY ATIOKATAOTACEWY TIOU OTNV TIPOKELEVT TIEPIMTWON
elval petal\okepauikég. To Tehikd aodnTikd anotéleoua
(Ek. 14) eEaptdral oe peydho Babud amd 1o oxedlaoud
™G OePAMEUTIKAG QVTLUETWTIONG KAl TNV XPrON TEXVIKWV
ALoONTIKAG amokatAaotaong.

Ewéva 14

O¢epaneia acdevwv pe guvepyacia MOAwV €131KO-
TATWV.

Ze aoBevelq pe ayeveoieq érou amouotdlouv Ta MePLood-
Tepa dovtia (Ewk. 15), elval anapaitntn n ouvepyacia moA-
AWV EBIKWV yla Vv eniteugn mArpouq arnokardotaong. H
opBodovTikr) Tapéupaon mponyeiral kat okomd €xel mv
BleubETNON TV EAAXIOTWY UOVILWY SOVTIOV 0e BETELG TTOU
SIEUKOAUVOUV TNV POCBETIKY anokatdoTaon Kal Ty dla-
™pENoN NG Bong autqg pEXEL TNV NAkia ToukdyioTov (18-
19 eTwv) érou pnopel va yivel anokatdotaon pe epeutel-
pata. Katd v anokatdotao, apxikd agatipouvrat Tuxdv
undpxovta pe anoppo@nuéveq pileg veoyhd dévtia (Eik.
160) kat ToroBeToUvTal EKTETAPEVEG HETABATIKEG ATOKATA-
otdoelg ompldueveg ota pévipa dovria (Ewk. 16B,y) mou
QVTIHETOTCOUV TA ApeTa AEITOUPYIKA Kal aloBnTikd Tpo-
BAjuata Tou aoBevr), Kabwg n mepiodog amokardotaong
elval dlaitepa pakpd.

Ewova 15




Ewkéva 16

To enduevo oTddl0 TePIAAUBAVEL TNV XELPOUPYIKY aro-
Katdotaon Twv eMEUPATWY TNG OOTIKAG akpohogpiag Ta
onoia oe MOAMEQ MePUTTWOELG elval Wdlaitepa eKTETAUEVQ,
AOYW TNG U avatoAg Twv povipwy dovTiwv. H xelpoupyl-
K] mapéupaon mnephappdvel Tautdxpovn avdamiaaon ToA-

Ewova 17

AV reploxwv (Elk. 17)kat Adyw Tou dykou Twv anapaitn-
TWV Jooxeupdtwv, ouxvd xpeldletal n Ayn ootou and v
Aayévio akpohogia. Metd and katdAAnAn mepiodo emnou-

Ewkéva 18

Awong yivetal n TornoBEtnon epputeupdtov (Eik. 18) oe
TPooBeTIKA kaBodnyolpeveg BEoelg, HETW XELPOUPYIKOU
odnyou. H emniteuén tou otéxou autou eival eIk AOyw
™G npoepyaaoiag mou xel yivel katd Tnv 0pBoSOVTIKY Kal
XELPOUPYIKY) Ttapéupaon. Av dev UMApxel MAPNG OUVTO-
VIop6g G ouddag arnokatdoraong TOTe TO AnoTENECUA
dev Ba elvat To mpoodokwpevo. OL TENKEG AMoKATAoTACELG
kataokeudZovtal petd and v nepiodo 00TE0EVOWUATM-
ong kat aroteholvrtal and oTePAveg Kal YEPUPeG TG00 0

Ewova 19

pévida dévtia 600 Kal oe euputedpata (Ewx. 19). Xn ou-
YKeKPIEVN aoBevr) elval kataokeuaopéveg and Zipkovio.
O oxedlaoudg Kal 1 KATAoKeUT| TwV armoKATaoTAgEwWV Tav
eleyxopeveg and nAektpovikolg urntohoytotég (CAD-CAM).
Ma v eniteun Tou Tehikou anoteAéoparog (Ewk. 20) xpet-
dotnkav 20 prveg (xwplg va urntoAoyiletal o xpdvog g op-
BodovTikig Bepamneilag). H aobeviiq Ta Téooepa TeAeutaia
Xpovia Bploketal oe MPOypapUa eEAUNVNG enavakAnong
KAl TO TIPOOJOKWHEVO HAKPOXPOVIO anOTEAEOUA KpiveTal
611 Ba eivat TOAU Kahod.

Ewkéva 20




EtepomAeupn ouyyeviig EAAEIPN SEUTEPWV MTPOYOHPIWV TNG KATW
yvdoou: OepameuTiKEG EMIAOYEG.

Fepaoipog Ayyehomourog® , Appoditn KouAnf

Mepiknyn

TEooepIq avapopEG TEPLOTATIKWY TIAPOUCLAOVTAL TIPOKEWEVOU Va Yivel avaoKOTNON TwV BEPATEUTIKWY ETIAOYWY 0 aoBe-

velg pe etepomAeupn ouyyevr ENelPn SeuTtépwv MPOoyouPiwy TNG KATw YvdBou. Apgows PeTd T dlayvwon, 0 0dovTiaTpogq

Bpiloketal avtiyéTwmnog ye tnv emhoyr| va dlatnenoet f va apaipgoet Tov avtioTolo veoyl\d youeio. MiBavh datripnon

odnyel oe ducapuovia peyédoug dovtiwv. Mpokelgvou va neploplatel To PEyeBog Tou veoythoU Youpiou oe avtiaTolia pe

T d1dotaon Tou npoyougiou TG AAANG TAeupdg, Kat va dlaoalioBel ) dlatr)pnon tou gatviakoy ootou, anatteital Tpd-

XOMa NG eyyug-dnw didortaong tou dovtiou. ApydTepa, 0 veoylNdg Youpiog propel va unoAngBei oe UPog Tou paomntikou

eMMEdOU 1 va xabel, dnuoupywvtag TNV avaykn HAonTIKAG anokatdotaong pe entivn 1 mpooBeTIKAG anokataotaong,

avTioTOolKA. € QUTEG TIG MEPUTTWOELG, amodekTEG AUCELG elval: N AUTOUETAUOOXEUOT), N TOTTOBETNON EUPUTEUATOG 0T BE0N

TOU veOoyIAoU You®iou HETA TNV OAOKAPWON TNG avamtu&ng 1) To KAeloLo Tou Xwpou e opBodovtikA Beparneia. H apaipeon

Tou veoylhoU youpiou propel va mepthapBdvet:

A) Apeon anopdkpuvon mou Ba eruTpEPel oTa apakeieva dOVTLA va TiePLopicouV TO XWPOo evw Ba akohoubrioel apydTtepa
opBodovTikr Bepaneia.

B) EEaywyn kat KAE{Oo Tou XWpou e 0pBodovTika HEoa TIou Ba anoTPEPOoUV TNV arndkALo TNG KATW HEONS YPOMMNG KAl
TN YAWOOIKN PETAK{VNON Twv KATW poabiwv.

N EAeyxduevog meploplopdg Twv dlaotaoewv Tou deUTePOU VeOYINOU YOUPIOU Kal eMakOAouOn dixoToUNnon Kat apaipeon
Tou dnw TUruaTog, aglomolnvtag v eyyug pifa wg oThpLyUa, evid 0 MPWTog Youpiog dioAiobaivel eAelBepa Tipog Ta
eyyuq. lMNa va erutpanei n aveunddiotn kivnon tou Yyoupiou, apaipoUe TIG MPOWPES EMAPEG e TOV Avw SeUTEPO YOU-
oplo.

Zuvoyifovrag, pe oTéxo TNV amokardotaon [ag 3AvikiG TUYKAELONG KAl KATATOWUNG MPOCWOTOU, 0 Bepdnwv ogellel va

Ad&Bel unéyn tou TV napoucia kat AAwv 0pBoSOVTIKWY MPORANUATWY, TNV TBavr] ayeveaia Tou Tpitou yougiou, KaBwg Kal

npoUndpxouoeq MAapekKAoeIq TNG KATW HEONG YPAUMNG, Kal guvuriohoyifovtag 6Aa ta dedopéva va Katalngel 0Tto KaTtaA-

AnAdTepo oxédlo Bepaneiag yia kabe aobevi).

Eicaywyn

H ouyyevig éMewpn twv delTepwv mpoyoupiwy NG katw yvabou anotelel To deltepo o ouxvd TUno ayeveoiag, petd
Toug Tpitoug youpioug, ye ouxvétnta 2,5% €wg 5% tou mAnBuopou Twv HIMA kat Tng Eupwnng'2345, Etepdmieupn oe avTl-
3La0TOAN| UE TNV aupoTEPOMAEUPN ayeveaia Tou KATw deutépou Tipoyoupiou €xel avapepbel dTL anotelel £wg Kal To 60%
TV TIEPUTTWOEWVSS7:89,

O1 otdxol autrq g avaokomnnong eival va Bonbriooupe tov Bepdrmovta, péoa and pia dlayvwoTikh aAnAouxia avayvwpt-
ong kat AYNg ano@dcewv, va mpoypappatiost otov Mo KatdAANnAo xpdvo kat e Tov Mo anodoTikd Tpdmo v Bepaneia
acBevv TIOU TIAPOUCLALOUV ETEPOTIAEUPN OUYYEVT] EAAEWYN TWV KATW deUTEPWV TIPOYOUPIWV.

To mpwTo PBripa ya m daudppwon evdg oxediou Bepa- QOPETIKA GUAQ Kal PUAEG. ‘Eva poévipo d6vTL dev Ba mpérnel
nielag elval va emPBeBaiwbel n oploTikr| dldyvwon g aye- va avatéMel apydtepa and 6 prveg €wg 1 xpdvo Hetd
vealag. QUOIKY| anoémTwon Tou rpokatdxou Tou. H ouyyeviig ENAel-

1. AIAFNQZH THE SYFTENOYS EAAEIWHE TON Pn TV SOVTIV OTNV VeoyINr} odovTopuia ouvdéeTal axe-
) dév ndvta pe ouyyevr) ENEWYN HoViwy dovVTIWV. ZUNPwVa

KATQ AEYTEPQN MPOIrOM®IQN: . . . .

) . . ; ) pe ) Haavikko, n evaofeotinon twv katw deUTEPWV TIPO-
0 XPOVOG QVOTOANG TWV KATW SEUTEPWY TIDOYOHQIWY LIto- youpiwv Eekivd ota 3,6 £tn nepinou kat yia Ta 300 GUAQ™.
pel va dlagEpet amnd ta mpdtuna nou kabopiCovtal yia dla- > BIBNOYPAPIA, QVaPEPOVTAL APKETEQ MEPITTHTELS Ka-
20pB0OOVTIKOG eLOIKEUUEVOS OTO [lavertoTriuto Tou Topo- Buotepnueng evaoBeotiwong kat apyng avartuéng twy

vT0, EMOTNUOVIKS SuvepydTne, Epyactrpio OpHodovtt- Kdtw deltepwv poyopudpiwv. O Alexander-Abt (1999) " avé-
KiG, EOvikG kat Kamodiotplakd Maveruotiuto Abnvavy, Pepe TNV MePIMTWOon evog KOPITolou NAIKIag 12 €TV Tou
BOSovtiatpog, I51wTkd latpeio omoi{ou 1) TTAVOPAIKY aKTWVOYpapia anokdAurTe pia mpo-




@avr ayeveoia Tou aplotepol KATw SeUTEPOU TIPOYOURI-
ou, evaw 13 prveq apydtepa (otnv nAkkia Twv 13 €TWV), N
akTivoypaia mpoddou €delEe apXIkO OXNUATIONS WUANG.
Ot Daugaard kat ouv.™ €del&av OTL 1 KaBuoTtepnuévn ava-
TTUEN TV KATw delTepwV TIPOYOUPIwV Tapatnpetal oe
yuvaikeg, éxt Opwg oe avtpeg. Map’ 6ha autd, o Ralling
(1980)° kat o Bergstrom (1977)* unootnpiCouv 41t pia a&-
orotn dldyvwon g ouyyevoug ENeWYng Twv Katw deu-
TEPWV Tpoyoupiwv elval duvatr oTig TMEPLOOOTEPES TiE-
puttwoelg nepimou otnv nAkia twv 9 £Twv, Mapdlo mou
aKTIVOAOYIKA oTolxela TNG evaoBeatiwong Toug eival ridn
opatd and v nAkia Twv 5 etwv. MNa va pewbel n mba-
vétnta ag Aaveaopévng didyvwong, aktivoypapieg mou
delxvouv amouoia avdmtuéng Ba mpémel va eEetaotolv
TIPOOEKTIKA [E TN Xprion HeyeBuvTikoU Gakou yla Tnv ma-
pouacia odovtikoU omépuatog. H aubdpuntn anoppdenon
Kat eEapdvion Tou odovroBulakiou propel va oupel ota
apxikd otddla TNg avdmntuéng Twv dovtiwv alkd mavtoTe
npwv TNV evaoBeotinon. H oplotikr| didyvwaon evég dovtiol
wg ouyyevwg eNelnovrog Baocietal oty napoucia dlapo-
PWV AKTIVOYPAPIKWV Onpeiwv, oupnepAauBavouévwy g
ONUAVTIKNG KaBuoTEPNONG 0g GUYKPLON HE TNV AAAN TIAEU-
pd, TNV el0doXN pe ooTik dleloduon oTo Oplo Tou ouuna-
yougq ootou kat Tng anouaciaq evaofeotiwong g HUANnG™.

2. OEPANEYTIKEZ EMIAOIEZ

Metd v dldyvwon Tng ayeveaoiag, duo eival oL kKUpleg Oe-
PAMeuTIKEG eTIAOYEG: N eEaywyr) Tou deUTEPOU VEOYIAOU
Kdtw yopoiou 1§ n dlatrpnor Tou oto TéEo.

2TIG TEPLOOATEPEG TIEPUTTWOELG EEAYWYWV TIPOKEEVOU VA
anokaraotabel n puUaloAoYIK GUYKAELON, OTOXOG Mag elval
va JETAKIVNOEl 0 MPWTOG HOVILOG YOUPIoG Tpog Ta eyyUg
elTe eVOMAKTIKA eEaywyn Kal TV ANV 3 TIPOYOUPIwV o€
ouvduaoud e Tnv opBodovTikr| Bepareia eite TENOG auTo-
petapdoyeuon. Me Tnv eloaywyn katd ta Teeutaia xpdvia
Twv pivi opBodovtikwv euputeupdtwy (M.O.E.) kat wg ek
ToUToU TN Melwon Twv anartrioewv yla otiptEn, n etepd-
TAeUPN OUYKAELON TOU XWPOU Xwplg ANAeq eEaywyég €xel
kataotel OAo Kal o dNUOPIAIG.

21NV MePIMTWon TG ouVTHENONG TWV SOVTIWV, 0TOX0G Hag
elvat va dlatnpnbel To d6vTL Ye TO QaTviakd ooTd yia Je-
AOVTIKY] TOTTOBETNON EUPUTEUATOG KAl TIPOCTHETIKY| ATOKa-
TAoTaon.

‘Oxt A\iydtepo and 13 napdyovteg mpénel va eEetdlovral
TIPOKELEVOU Va anoPactoTel n eEaywyn 1 n dlatripnon Twv
JeUTEPWVY VEOYINWY YOUDIWV.

3. MAPAT'ONTEZ NOY NPEMEI NA ZYNYIMOAOTIZTOYN:

1. H OdovTiki kai okeAeTIKA nAikia Tou agbevoug: Katd
™ otyud TG ddyvwaong, T600 1 OKEAETIKY OTO0 Kal N
000VTIKN) nAkkia Tou aoBevoulg eival ONUAvTIKES Yla TNV
OpPLOTIKA dldyvwon Tng ayeveoiag Kal Tnv mapoucia Tou
ouatolxou Tpitou youpiou. Emmiéov, n avdmrtuén g
Katakopueng dtdotaong ouvexiel kat Petd v mepl-
000 g évrovng au&nong kat avdmrtuéng. ‘Evtagn mgq
Bepareiag ya kAelowo Tou XWPou TPV 1) Kovtd otnv
niepiodo g évrovng au&nong kat avdmtuéng mou ma-

patnpeitat otnv nepiodo tng epnpPeiag Kwvntomolel Tnv
TIPOG Ta €YYUG OBOVTIKA PETAKVNON TWV YOUPpiwv'+™S,

. H mapoucia Tou olUoToixou TpiTou yougiou: H aye-

veola Twv Katw SelTepwv MPOYOUPiwy oxeTileTal ue
anoucia kat AANwV PoVIHwY 030VTwY, EBIKA TwV TpiTwV
Youpiwv oto Blo TeTaptnudplo’® 1, n omnoia pnopel va
Bpebel 0TO 48% TWV MEPIMTWOEWV. ZUVNBWG, N APXIKY|
evaoBeotiwon Twv Tpitwv youpiwv napatnpeitat otnv
nAkia Twv 9 xpdvwv™ Kat ol TpiTol youpiol Bewpolvtal
wg eNAelmovteg pévo Petd TNV nAkia Twv 14 Xpdvawv™.

. MpdobeTeg ayeveoieg™ unopel va ennpedoouyv 10 Oe-

PATEUTIKO UAG TTPOYPAUUATIONS.

. To @UAo: O1 dppeveg Kal Ta BiAea mapouatdlouv di-

apopeTikoUg pubuolg wpiuavong. Ot Fudalej kat ouv.
€delEav OtL katd péoo 6po ora Bniea n augnon Tou
TPOOWIOU ouvexiletal péxpl mepimou TNV nAkia Twv
17 eTwv, evw o PEoog 6pog au&nong Tou TPOCWTIOU
ota aydpla eivat m\ipng mepinou otnv nAkia twv 21
ETWV"8,

. H andéotaon Tou delTepou veoyihoU youpiou amo To

paonTiké emimedo (mOav mapoucia aykUAwong):
2TV aykUAwan, 1 Katakdpuen avdamtuén Twv atvia-
KWV arnopuoewv ouvexifetal eved 0 veoyINdg Youpiog
Kat To 0oté Tou Tov TePIRANEL Tapapévouv atadepd,
yeyovog ou odnyel otnv euBUBLION Tou dovTioU oUYKEL-
TIKA Pe Ta apakeipeva dovTia, edikd katd Tn didpkela
™g epnpeiag. Ztoug eviAlikeg, av 1 euBubion dev €xel
aKOun eupavioBel, undpyet Hkpn 1 kapia mbavétTa
va gueavioBel katd tn didpkela g undlomng {wig
TOU veoyl\ou dovtioU, Adyw TG MIKPNG al&nong twv
PATVIOKWY aKPOAOPLOV'™®. QoTdo0, 1 MUAN TOU veoylhou
youpiou eival xaunAdtepn oe UYog ar’ Tt n JUAN Tou
péviou poyou®iou Kal wg ek TOUTOU a Jiker eppU-
Blon uropel va un dlayvwotel wg aykUAwon®?'. Opt-
ouéveg péBodol yla Tnv avixveuon aykiAwong, onwg
n emnikpouomn Tou SovTIoU TPOKELUEVOU va avixveuBdel
dlapopd otov ixo Bewpouvtal avakplBeiq. O o alo-
motog delktng yia Tnv dlaniotworn aykUAwoNG ToU VEO-
yi\ou yougiou eival n agloAdynon Twv dHopwv oG To
JOVTL ETUMEDWV TOU PATVIAKOU 00TOU OE OTLOOOUUNIKEG
aktwvoypapieg. loolweéq eninedo ootou petagu Tou ve-
oy\oU YOU®IoU Kal TWV MAPAKEINEVWV MOVIWY SOVTIOV
delxvouv, OTL To veoyINd dOvTL avéTelle opoldpoP®QA e
TO YEITOVIKO JdvTl, evid Ywviwdeg 1 TAAyLo eminedo
ooTtoU avdueoa oto veoyl\d Youpio kal To Tapakeije-
VO WOVIUO TTPWTO YOuUPio urtodnAwvouv aykUAwoT oTo
VEOYING HE TO HOVIHO DOVTL va ouvex(Zel TNV HaoNTIKA
avatoAr Tou'"?2,

. H kardoTtaon Tou delTepou veoyiAou youpiou, o Bab-

uég g anoppdPnong g pifag tou, N napoucia Te-
pnddvag, oppayloudtwy Kal tadoloyiag arnd Tov ToA-
@0, 1 dlagopd HeyEBoug UeTAEU VEOYINWV Kal UOVILWV
dovTlWV, N Katdotaon Tou ootoU WPeTd Tnv eEaywyn
Tou veoylhoU dovtiou: MOAG AngBel n andpaon yla
v e€aywyr tou veoylhoU youpiou Adyw tepnddvag,
anoppdéenong pifag 1 aykUAwong, mpénel va Anedel



Mépluva yia Tn dlatripnon avénapwy Twv METAANWY Tou
PAolwdoug oaTou katd ) didpkela TNg eEaywyng, i
W¢ O€ TIEPIMTWOELS AaYKUAWONG.

y€Boug Twv urntdAotnwy dovTiwy, unodnAwvovtag OTL o€
QUTEG TIG MEPUTTWOELG N eEaywyn propel va eival ouxvd
mePLTTN™.

. To oTddio avdnTuing Twv mapakeipevwv dovriwv: Ot 8. H mpoceEoxn Twv XEINéwV 0g OxEon e To akpoppivio
Peck kat ouv. To 1996 cuoxgtioav Tnv ayeveoia Twv Tpi- Kal To YEvelo Kal n mpoBoAr) Twv yvdbwv: H eEaywyn
TV YOUQ{wv Kal KATw deUTEPWV TIPOYOUPIwY He TNV Tou KATtw deltepou veoylhoU youpiou avtevdelkvutal
EUPAVION TWV UTOTIAACTIKWV TAQY{WwV TOPEwv Kal Twv oe aoBeveiq pe Babid d1En 1| unepanokAlvovta okeAETL-
METATOMOUEVWY UTEPWIA KUVOSOVTWV. Alo xpdvia Kd emnineda, omoboyvabikn kdtw yvdbo 1) Unapén yevi-
apydtepa, o Baccetti oupnepiéhae emiong v napou- keupévwy dlaotnudtwy. Emmiéov, KAe(OWo TwV XWpwv
ola eppublopévv vEOYINWY YOU®iwv Kal TNV UMoTAa- OUXVA KATAANYEL O KATAOTPOPIKES ETUMTWOELG OTNV €K
ola adapavtivng ota napandvw eupruatat. Zuyxpova Tou TAay{ou Y Tou POCWITOU TWV ACHEVWV AUTWV,
dedopéva ouoxeTiCouv Tnv ayeveoia Tou evdg 1) duo 9. H éNeyn xwpou yla t péviun odovtopuia kat XK
KAtw delTepwV TPOYOUPlwv pe kaBuoTtepnuévn wpl- andkAon Twv Topéwv ouvnyopel unép tng Bepareiag
pavon Twv dovTlwy. Mo oUYKEKPLUEVA, 08 TIEPUTTWOELG pe eEaywyn.

e eTepdmAeupn ouyyevr ENeldn kdtw dedTepwv TPO- 10. H a&oviki amékAion Twv dovTiwv'®

Youpinv, ouxvd 1600 0 Kuvédovtag 600 Kal 0 MPWTOQ 11. O Badudg TNG ouyyouPpwong®

youpiog kabuotepouv va avarrtuxbolv oe dvdpeg Kat 12. O TUmog TnG oBeAiaiag ouykAeiong'™®

yuvaikeq og ox€on He TV avamtugy) oe paypolg Xw- 13. H oup@uwvia yovéwv kal agBevwv otnv oy g

plg ayeveoieq (Kuvddovteg, delTtepol TIPOYOUPLOL Kal
TPWTOL YOU®IioL aviikouv oTov (3lo avamTtu&lakd TopE-
a)™2. ErunAéov, aivetal va UTIApxeL Ul GUOXETION Je-
Ta&U ayeveolag Twv MPoyouplwv Kal pelwong Tou We-

Bepaneiag

211G oUyXpoveg dNUOKPATIKEG KOWVWVIEG O YlaTPdg Tpo-
Telvel TIQ BepameuTIkEG eTANOYEG Kal oL agBevelg e Toug
yovelg Toug, anogaaifouv Aaupdvovtag ut ‘OyLv Kat Ta oL
KOVOIKA TOUG.

4. NAPOYZIAZH NMEPIZTATIKQN:

AZOENHZ 1:

Ayodpl 8 eTthv Aeukd Kaukdaolag puiig eppaviotnke pe Td&n lll katd Angle odovtopatviakr avopaiia oUykAelong kat ouyye-
Vg eNelnovteq Toug #45 kat #38 (apBuoi FDI).

H kAwvikn (ek. 1a,B,Y,€,0T,0) KaL akTvoypa@kr| (ei. 10) eE€taon anokdAuye ta eEAG: a) ENNTTG OXNUATIONOG TOoU #44, B) 0
#47 dev €xel avateilel akOun, y) To OTIEPUA TOU #48 elval akTivoypadikd eppaveg kat 8) o #85 eivat oto ppayud.

>e autd 1o otadlo mpayuarornotfnke Bepaneia 3 unvav pe eMKALVEG eMinedo yia mn dlopBwon g npdabiag otaupoeldous
oUykAelong. Ta mapandve eupruata, oe ouvduaoud pe Tnv nAkia Tou acbevouq Kat To MPOQIA TOU TPOoWNou odrynoav
omv anépaon NG eEaywyng Tou #85. Yaholovopepr|q kovia TormoBeTOnke yyuq Tou #55 (eik. 2a,B) kat TPOXIONOG TNG




paonTikig emedvelag akohoubnoe ota dnw ¢uuata. MNMapatneridnke otn ouvéxela Petakivnon 1éoo Tou #44 600 Kal Tou
#46 (e, 2y) péxpl TV nAkia Twv 12,1. H pelwon tou xwpou Aape xwpa xwpiq 0pB0doVTIKY aywyn Kal akoAoUBnaoe TOTIKN
opBodovTiky) Beparneia otnv nAkia Twv 14,8 eTwv (€lK. 3) yia 11 uriveg rou akoAouBr|Onke amnd mArjipn Beparnela pe akivntoug
pnxaviopoug yia 18 prveg, emutuyydvovrag oxéon lling Téé&ng youpiwv kat Ing Td&ng kKuvoddvtiwy (k. 4a,B,y,9,€,01,0). O
OUVOAIKOG XpOvog Bepanelag e OUOKEUEG NTav 32 Urveg.

AZOENHZ 2:

Ayodpt 12 xpovwv kat 3 unvav, Aeukd Kaukdolag QuAnig epeaviotke e Tagn Il katnyopia 1 katd Angle 030VTOOKEAETIKY
avwpala oUykAelong kat ouyyevr] EMNelPn tou Katw Se&ld deutepou TIPOoYOU®ou (#45). H KAVIKY Kal aKTIVOYPAPIKY eE€-
Taon (ek. 5a,,y) amokdAudav ta £€Ag: a) avatoAr] Twv SovTIWV KovTd atov #85, B) ehappU cuvwoTIod, Y) auEnuévn Ka-
TakdpUPN emkdAuyn d) arnouacia anoppdpnong pilag Tou #85 evw 1 KAVIKA TOU JUAN UTtoAe(meTal EAappd Tou JaonTikou
EMMEDOU.

Ta avwtépw euprjuata, oe auvduaoud pe v nAikia Tou acBevoug Kat To MPOGIA ToU MPOCWITOU 0dryNnaoe otnv andpacn
yla datrpnon Twv #85 Kal pelwon g eyyug-dnw didoTtaong Tou oto MAATog Tou #35 yla Tn BeATiwon TNG CUYKAELOIAKNAG
OXEoNG.

Ma va ektiunBel n akpprig moodtnTa TNG yyus dnw pelwong odovTikng ouaiag, Xwpig va nmpokAnbei Inuid otov moAgd, n
£YyUg-anw dtdotaon Tou veoy\oU Youpiou YeTpriBnKe oTo eMinedo TG adauavTivoooTeivikig évwong (K. 5a) oe omobo-
MUNIKY akTivoypagia. H ekTiunon autr) onuelwdnke oTn JAonTIKY EMPAVELQ TOU VEOYIAOU YOUPI{oU Kal 0Tn guvéxela n ¢péla
(ex. 6a,B) TOMOBETNONKE e PopA IPOG TA OUAA AKOAOUBWVTAG TN ONUEIWUEVN YPAUUY) Téo0 aTnv eyyUg 600 Kal oTnv Anw
erupadvela. H eyyug-dnw dtdotaon Tou veoylhoU youpiou rjtav 9,5 xIA. kat 2 XIA. anopakpuvenkav and Tig dUo eMPAVELEG.
Autr n dladikaoia meptdploe Tnv eyyug dnw dtdotaon g HUANG oe 7,5 XIA., To onto{o avtioTtolxel oto mAdrog Tou KaTtw deu-
TEPOU MPOYOUPIoU TNG AAANG TIAeUPAS (7, 5 XIN.) (elk. BY). Mapd Tnv eyyutnTa TNG PIlag Tou yerrovikoU pévihou yougiou, n
agaipeon adauavrivng ATav ACUUITWUATIKY Kal autd oulnTeltal meparépw oto kepdAlato 5.a. Mpokelpévou va anopeuxBel
avdrtuén tepnddvag oe pecodovtieg emipdveleg drou 1 odovtivn eival eKTEBEIUEVN, Eva OTPWUA PWTOTIOAUUEPIIONEVNS
oUvBeTNG PNTIVNG Yla AMOKATAOTACELG TOMOBETBNKE OTIG SUOPEG KAl TN MACTTIKY EMPAVELA TOU VeOYIAoU YouPiou o oroi-
0g elvat Turtkd uTtoAetndpevVog o€ UPog, £TOL WOTE VA UMOPE( va AEITOUPYHOEL e TA SOVTIA-aVTAYWVIOTEG 0TO TIAVw 0dOVTIKO
TOEO eumodiovtag TV LaoNTIKA Toug avatoAr)'”28 (eik. 7). H ouvolikr) Sidpkela Tng Bepaneiag jtav 22 prveg kai n Siépbwaon
™G Td&Ng Il emtelxbnke 0To dLAoTNA AUTO.

AZOENHZ 3:

Ayodpt nhikiag 12 eTwv kat 9 unvav Aeukd Kaukdaolag puirq epgaviotnke pe Ta&n Il katnyopia 1 katd Angle 030VTOOKEAETIKTY)
avwuaAia oUykAeloNg Kal ouyyevwg eNelmovta Ta #25 kat #35 kat €ykAeloto Tov#43. H KAVIKA (K. 8a,Y,€) Kal aKTvo-
ypaoLkn eEétaon (ewk. 83,0) amokdAugav ta eEAG: a) ATeANG OXNUATIONAG Tou #34, B) o #37 dev elxe avateilel akdun, y) To
OTEPIA TOU #38 1Tav aKTIVOYPAPIKA eUPAVEG Kal O) 0 #75 QEPEL LA EKTETAUEVN amokatdoTaar.

Ta napandvw supiuata, oe guvduagud pe To MPOPIN Tou MPOooWTou (K. 8y) Tou acBevolq pag odrjynoe va anopaoi-
ooupe TNV eEaywyn Twv #65, 75 kal 83 (elk. 9) pagi pe v TonobEToN pia pdokag poowrou Delaire wq otrpiEn ya va
dleukoAuvBe( n tpog Ta eunpPOg PHeTakivnon Twv riow dovtiav (eik. 10a,B). EVAAAKTIK®G, Hivi 0pB0d0vTIKA EPPUTEUNATA WG
TIPOCWPLVEG CUOKEUEG OTNPLENG Ba pnopouoav va €xouv xpnotuoronbel. Eyyuq kivnon Twv #26 kal #36 pe BeAtiwpéveq
OUYKAELOWOKEG eMAPEG Kal BeATiwon Tou MPodi\ Tou mpoownou napatneibnke (ek. 11a,,y,d). H ouvolir| didpkela g
Beparneiaq ftav 34 prveq.



AZOENHZ 4:

Kopitol nhkiag 9 eTwv Aeukd Kaukdolag uinqg epgaviotnke pe taén Il katnyopia 1 katd Angle odovtogatviakn avwpaiia
oUykAelong e ouyyevn ENedn Tou #45. H kKAVIKY (€lk. 12a,Y,0) kat aktivoypapikr eE€taon (eik. 128) anokdAuyav ta e&q:
a) atehiq OXNUATIONOG Tou #44, B) #47 dev €xel akOun avateihel, Y) To OMEPUA TOU #48 NTav aKTIVOYPAPIKE eppavig, d)
0 #85 fTav akEpalog.

Ta napandvw eupruata, oe cuvdUAoUO Ke TO TIPOPIA TOU TIPOCWTIOU TNG agBevoug pag odrynoe otnv andéeaon yla dixoto-
pnon Tou #85 (ek. 13a,B) kat apaipeon Tou dnw TUAATOG TOU TIPOKELEVOU va SIEUKOAUVOEL 1) peTakivnon Tou # 46 mpog
Ta eyyug. O moApOg anopakpuvenke and Tov moAPd BAlapo kat udpo&eidlo aoBeaTiou TOMOBETHONKE MPOKELUEVOU VA TO
npootareloel and péhuvan. Aev umrjip&e avaykn yia evdodovTikr Bepareia oto eyyuq pod. MOAG n mpog Ta eyyuq peta-




k{vnomn Tou TpwTou povipou youpiou eixe emBpaduvOel, A\Oyw Tng mMPoogyyLomq Tou 0To €yyUQ HIOU TOU SLXOTOUNMEVOU
veoyl\ou youpiou (elk. 14a,B), To €yyUg fULOU TOU #85 amopakpUvBnkKe kat To KAEIOO TOU XWPOU OAOKANPWONKE epapud-
Covtag opBodovTikég duvduelg? (ek. 15a,B,Y,d,€). Z& autd To onuelo, xpnotdorom|enkav ehaotikd Il Td&ng yla evioxuon g
oTPLENG e oKoTd va ouykpatnBoulv Ta KAtw mpdabia dévtia eumpdg. Tov (dlo okomd Pnopel va urnpeToouV KAl GUOKEUEG
dnwg o gvepyorolnTg, To Jusper-Jumper, To Herbst, To Forsus, n udoka npoowrou, 1 n emtyvadida Hickham??”. H guvoNkn
Sldpkela Tng Beparneiag tav 33 prveg.

ETEPOIMAEYPA ZYITENQZX EAAEINONTEZ AEYTEPOI KATQ MPOIrOM®IOI

OEPATEYTIKEX EMNIAOTEX

5.0. Alatripnon Tou deltepou veoyhou YOoupiou TnG KATw yvadou.

| 5.8. EEaywyn Tou deltepou veoyhoU youpiou

(Emavarnpoodloptopdg g eyyUg-anw dldotaong mPoKEUEVOU va
nieploplotel To PEyebdq Tou aTo UEyeBog Tou delTePou POYOUP{oU
oTnV anévavtt meupd)

| 5.0.4.a.Arokomr] KAWIKNG MUANG

A

5.0.3. O veoyI\6g You-
¢log TNg KATW YvAdBou
xavetat vwpig

5.a.4.8.Enavanpoodiopt-
Ouég Tou UPoug TNG MUANG
TIPOKELUEVOU VA AMOPEU-
XBel 1600 N paonTikn
QavaTOAr} TOU QVIQYWVLOTY
dovtioU 600 Kat n andkAL-

5.0.1. O veoyINog Youpi-

0G ™G KATw Yvdbou di-

atnpeital PEXPL Ta TEAN
NG eviAikng Gwrig

5.0.4. O veoyINOG You-
plog Tng KATW Yvdabou
ayKuhwvetat avdloya

5.0.2. O veoyI\6g Youoi-
0G NG Kdtw yvdbou dia-
peltal YExPL TIq apxEq

pe v nAia 0T TWV YEITOVIKGV SOVTIWY.

5.0.3.i Autopetaudoyxeuon |<

™G eviAKNg Gwrig

‘Opopa dévtia agrjvovrat va oAlobrjoouv
Kal va KaTaAdBouv Tov XWPO Tou, HEXPL N
opBodovtikn Beparneia va avoiEel To xwpo
3LaTNPWVTAG TO PATVIAKO 00TO.

KAgiowo Tou xwpou |<

TomoBgtnon eueuUTEUNATOG

MpooBetikr) Amokatdotaon

A \

5.B.i. EAeyxdpevo peiwon elpoug 5.B.ii. Aixotéunon Tou

Tou K&Tw veoyt\ou youpiou veoy\ou youpiou

Y

Y Y
5.B.iii. Texvikr} wBnong kat 5.B.iv. MpoowpLvég
€NENG OUOKEUEG OTNPLENG

Y Y

5.8.v. EEwoTopatikod

| 5.B.vi. KopTikoTtopur |

Turmukn opBodovtikr Beparmeia edv

avdatpogng ENENG

5.2YZHTHZH:

5.a. Alatripnon Tou 3eUTEPOU VEOYIAOU YOHPIOU THG KATW
yv@bou aTo ppayuo:

ZUuewva ue Tov Ten Cate, kaBwg ol aoBevelq peyahwvouy,
N MUikh dUvaun Twv daontpwv augdvel Kal emdpwvTag
0TO aVWPLO TepLoddvTio propel va odnyrjgouv oe Tpadua
oUykAelong, oe €vap&n anoppdPnong Twv PLlwV TwV VEO-
YI\WV Kal Tou oaToU Tou TIG TiePIBANEL Kal 0 ayKUAwaon.
Qg ek ToUTOU, TIBAVEQ aITieg TIou Urtopel va odnyroouv oe
anépaon yla eEaywyr] Twv VEOYIAWV YOUPlwv Xwpiq Hévi-
Houg dladdxoug eival n abohoyia Tou MOAPoU, UeyANeq
QroKATAOTACELG, TEPNDOVIKEG AANOLWOELG KOVTE OTOV TIOA-
@0, QUOLONOYIKY 1} TTaBoAOYIKY) arnoppdPnon Twv PIwWy,

0 TIPOYOUPLOG TNG AAANG TAEUPAQ
ouviotarat va eEayBel

aykUAwaon, dlapopEg aTa HEYEDBN TwV SOVTIWV UETAEU TWV
VEOYIAQWV Kal MOVIMWY SoVTIoV, KaBwg Kal n unapén ouvw-
oTiopoU. ZUupwva e Ta avwtépw, eival SUoOKONO va TEl
Kavelg ot ol alN\ay£g mou epgavifovtal oTo VEoYINd dovTL
pe TV nmdpodo Tou Xpdvou umnoaTtnpelouv TN Hakpdxpovn
TIAPAOVH) TOU OTO PPAYUE2™e,

Ze avtiBeon pe Ta mapandvw, edv o aobevng €xel ia 1da-
VIKT] 1) arodekTr} oUYKAELON, 1) dlatripnon Twv deUTepwV Ve-
oYWV YOU®{wV elval pia AoYIKH Tpoogyyion, apou oMol
Mropouv va dlatnenBouv aTo epayud TOUNEXLOTOV HEXPL O
aoBevrq va eBdoel Ta elkooi Tou xpdvia'.

Ot Bjerklin kat ouv. (2008)% avépepav TOCOOTA Avw TWV



90% emBiwong Twv veoy\wv Youplwv xwpiq pévigoug di-
addxoug. 1N PeAETN Toug oe 99 aobevelq pe veoyhoug
youpioug mou €xouv dlatnpnbel oto epayud (Méon nAkia
24 €1n Kat 7 prveg) uovo 7 veoyhol yopgiot xabnkav Adyw
anoppdenong Twv plwy, tepnddévag i Aéyw éviovng au-
Eavdpevng anéotaong amnd To HaonTko eminedo.

O Bjerklin kat Bennett (2000)%, avépepav 60 % anoppod-
@non ™mg eyyuq Kal 46% anoppdPnon Twv Anw PLiov Twv
dlaTnEOUEVWY OTO GPAYUO KATw OJeUTEPWV VEOYIAWV
Youpiwv o nAikieg petagl 11 kat 20 etwv. Ot Ith-Hansen
kat Kjaer (2000)?” diarniotwoav 61t and v nAkia Twv 16
ETWV 64,5% Twv aobeviv pe KATw veoylhoug Yougpioug
Ttou €xouv dlatnpnbel oto ppayud dev eppdvicav onuddia
ONMAVTIKNG PUIKNG anopedPnong 1 onuavTiky andéotaon
ané To paonTiké eninedo. O pubudg anoppdenong tng pi-
Cag TwV JOVTIV TWV VEOYINWV JOVTIOV HELOVETAL e TNV
nAwkio?.

Yridpxouv TOMEQ avapopgg TwV VEOYIAWV orioBiwv do-
VIOV TIOU TIAPAévouV oTo Qpayud Péxpl o acbeviig va
@Bdoel otnv nAikia 40-60 eTwv'*®*°, av kal o€ kavéva and
Ta dévtia autd dev €xel Yivel TPOXIONAG Yia va pelwdel To
elpog Toug. Qotdoo, dev UTAPXEL MAKPOXPOVIA HEAETN
SovTlv Tou €xouv dlatnpenbel and v nadikr nAkia éwg
Ta €A NG eviAkNg wnig yla va dlarmoTtwel n mpayuatt-
K| emBlwon Twv veoyl\wv Youplwy, eldikd dtav ta dévtia
auTd €xouv pelwEvo eUPOG.

H diatrpnon Twv veoy\wv youpiwv .coduvapel pe tn dia-
TPNON Tou patviakol ootou TéC0o otnv KABeTN dldoTtaon
400 Kal MapeloyAWooIKA.

Evtoltolg, n datpnon propel va dnuoupynoet pa di-
apopd oto mpocblomnioblo urkog Tou Té&ou. Ot veoyhol
youpiol propel va eival 2 éwg 3 mm eupUtepol and Toug
pévigoug dladdxoug toug Tipoyoupioug. Otav évag del-
TEPOG KATW VEOYINOG Youpiog dlatnpeital n opBodovTikA
Beparneia Ba odnynBel o pia 1d&n Il katd Angle 1 pa oxé-
on «@Uua pog UUa». ZUVENWG, eival euvoikd va pelwBel
TO eUpog Tou delTePOU veoythou youpiou ato péyebog Tou
deUTepouU KATW TPOYoUPiou TG AAANG TAeupdg oUtwg
woTe va Aettoupynoel onwg o eAAelnwy mPoyoupLog e&a-
o@aAifovTag Jia Wavikn Ta&n | oxéon youpiwv. EAv AngBel
n anéeaon va avapopPwiel To SOVTL, aKTvoypdPnua TpéE-
riel va eEetaotel mpokelévou va avixveubouv ol arnokAivou-
0eq pileq nou meplopiCouv Tnv €ktaon Tng Helwong. Auth
n dwadikacia propel va apyioel and v nAwkia Twv 8 éwg 9
kat propel va mpaypatonoindel aradlakd pEXPL TNV nAkia
Twv 14 éwg 15%. H évapén 1| errdyuvon g npoddou NG
anoppdPnong Tng pifag tou veoyhou dovtiou eival Tba-
vo va elval pla mapevépyela Kabwg Ta nmapakeipeva dovtia
OUYKAvouv oTIg ouxvd amokAivouoeg, he oxfiua Kwdwva
p(Ceg Tou veoyhoU youpiou Katd To KAE(OIWO TOU XWPOU.
Avdloya pe v avwpualia oUykAelong, elval apketd mbavo
ol veoylhol youpliol va mpémel va petakivnoulv opBodovrl-
Kd&. AuoTtux®g, n Kowr Aoyikr) urnodelkviel OTL ONUAVTIKA
anoppdenon Twv priwv prnopel va cupBel dtav ot veoyhol
youpiol petakivouvral. Ze autr| TV Kateubuvorn, ta dedo-
péva mou untdpyxouv elval avenapkn kat £Tot anartteital me-

partépw €peuva TIPOKELUEVOU va SLlEUKPLVIOTOUV oL Kivduvol
ONUAVTIKNG anoppdenong Twv piwv katd tn didpkela g
peTakivnong Twv veoyl\wv dovtiiv'™®. TéNog, o opBodovtl-
KOq eival autdg mou AapBdvel Tnv andpaon elte va ouppL-
Baotel pe pia «puua nmpog euua» oxéon youiwv érmou o
VEOYINOG Youpiog mapapével ABikTog 1) va dlakivduveloel
pla meavr arnoppdenon Twv plwv pe T pelwaon tou eu-
poug Tou'"1e,

Z0UQWVaA e TNV TPEAYVWoN TwWV VEOYIAWY YOouplwv utdp-
XOUV Ol akOAoUBeG ETIAOYEG:

5.0.1. O 3eUTePOG VEOYIAGG YOUPIog TNG KATW yvabou
mapapével eydAo XpoviKO dIAoTnpPa PETA TV eVNAIKI-
won.

Eival eupéwg anodektod 4Tl évag aképalog KAtw delTepoq
vEOYINOG You®iog Tou €xel dlatnpnBel oTto ppayud e pa
KAAX) JUAN, plleg kal To 00Td TNG QATVIAKAS AKPOAOGIag
TIoU TO umooTnpilel propel va mpoapépel o éva evijlika
aoBevr) MOMA xpdvia Aettoupyiag. Exel Bpedel étL amnd
OTlyur} Tou autd Ta d4vTia emPBLWvVouY otV evnAlkiwon,
propoUv va Aettoupyrioouv. AKOUN Kat yia KAatw deUTepoug
VEOYINOUG Youpioug mou xdvovral TeNkd, o uéagog 6pog
«{wNAG» Toug ouvaywviletal ™ dldpkela wnG OPLOUEVWV
TIPOOOETIKWY CUOKEUWV'®,

5.0a.2. O deUTEPOG VEOYIAGG YOUPIOG TNG KATW YvdOou
mapapével pEXpPI TIg apxég TG eviAikng Jwig.
Aedopgvou 6Tl 0 aoBevr|q €xel pTdoel otnv evnAkinon, Ta
00TE0EVOWUATOUMEVA EPPUTEUUATA OT)UEPT CUVIOTOUV TNV
TMAEoV BLOAOYIKA CUVINENTIKA KAl TIO eVOEDELYUEVN ETIAO-
YA Yla TNV QVTIKATAoTAON OUYYEVHDG ENAEIMOVTWV HovN-
pwV doVTLV, pe TNV polndBeon 4Tt 0 aobeviig pnopel va
avtaneEENOeL olkoVopIKA 0To KOOTOG. EVAMaKTIKE, 1 Tipo-
ODETIKY] AMOKATACTAON N 0€ KAMOLEG TMEPUTTWOELG N AUTO-
HeTapdoyxeuon Tou dvw TpiTou youpiou pnopel va eival n
Beparneia emAoyng. (BAEme 5.0.3)

-Epgutetpara kat diatrpnon tou ootou

Edv n Bepaneia pe euputelpata eivat n Bepaneia emo-
YNAG, N TOMOBETNON TOU EUPUTEUNATOG TIPETEL, KATA OUVE-
mela, va yivel 1ldavikd éxt dueca aAAd kovtd otn otiyud Tng
eEaywyng 1 ¢ andmrwong tng veoythou dovtiou, Tpo-
KeWWEvou va emteuxBel PEYLOTN dlaTrpnaom Tou Ppatviakou
ootoU. H eEaywyr] Twv veoyIAwv SovTIWV eival JEPIKES PO-
p€q OUOKOAN kat amaitel Tnv avanéraon Kpnuvou Kat tnv
agaipeon ooTou mou Ba prnopolcav va mePLopioouy v
TIAPELOYAWOOIKY| dLA0TAON TNG PATVIAKTG akpoAopiag.
AkOUN Kat a anAn eEaywyn xwpig emmAokeég Ba pelnoet
Tov OYKO Tou QatviakoU ootou. H pelwon auth €xel uno-
Aoytotel 6t avtiotolel 0To 18-25% Tng OOTIKAG HAZag Kat
evdéxetal va BEael oe KivOuvo pia LeEANOVTIKY Bepareia e
epputelpata®’2. Ot Ostler kal Kokich (1994)% unoAdyloav
TIG pakpompdBbeopeg alayEég oto eUpog TNG PATVIAKAG
akpohopiag petd Tnv efaywyn Twv KATw JdeUTEPWV VEO-
YOV Yopoiwv kat amokdAuyav pa peiwan 25% Katd
dldpKela Twv 4 MPWTWV XpOvwy, éva emumiéov 5% petd and
7 xpoévia, e ia ouvoAkn pelwon Tng Té&ng Tou 30 % petd
Ta 7 Xpovia. MNap’ éAa autd, ot akpohopieg Ba pnopovcav



va AdBouv akdun éva odovtikd eupUTEUNA XWPIG 00TIKO
péoxeupa mapdlo TOU N XEINKN/MApPElak TAeUpd eixe
urootel JeyalUtepn anoppdPnaon oe ax€on He T YAwo-
own. Katd ouvénela, n 6éon Tng eupUTteEUONG MPEMEL va
elval meploodtepo YAWOOIKN, To oro{o unodnAwvel OTL 0
odovTiatpog mou Ba KAVEL TNV ETIIEUPUTEUMATIKY amokatd-
otaon mpénel va givat €Toog va HETABANEL TN POPTION
TWV TIAPELAKWY KAl YAWTCIKWY PUUATWY TNG EMEUPUTEUNA-
TIKNG OTEPAVNG TIPOKELUEVOU va anopeuxBel katayua oto
KOAOBWUA A OTNV EMUEUPUTEUNATIKA oTEPAVN .

Av Kal Ta gppuTelpata eaiveral va eival n mpwtn emioyn,
éva mPoPaveg PeloveKTnua eival 6t dev uropouv va ToTo-
BeTnBoUV TPLV TNV 0AOKAAPWON TNG al&nong kat dev Uro-
poUv va PeTakivnBoUv opBodovTIKA apoU CUUIEPLPEPOVTAL
Onwg Ta aykuAwpéva dévtia. H katdAAnAn nikia yla vy
eloaywyn epeutelatog kabopiletal amd Tnv oOAoKA|pwon
ToU peyalUTepou Uépoug TNG Kataképupng av&nong tou
POCWTOU. ANNAETIOETELG KEPANOUETPIKWY AKTIVOYPAPL-
v delxvouv ouolaoTikd Tnv adon Tng au&nong oTo Kata-
KOpUo emninedo kabwg npoadlopifouv dte 0 KAAdOG TNG
Kdtw yvabou otauatd va audveral. H diatrjpnon Tou ve-
oyw\ou dovTiou Ba propouoe va eivat pia nudviun Adon,
€wg 6tou 0 aobeviig PTAcEL OTNV KATAAANAN nAkia yla v
TomoBETnoN Tou guPpuTEUATOq. H driown mou ompileTal
ané noA\ouUg ouyypagelg eivat 6t de Ba mpénel va yivetat
AUEOT TOTIOBETNON TWV EUPUTEUNATWY LETA TNV eEaywy),
aM\d Ta eppuTelata va TornoBeTouvTal O HIKPO XPOVIKO
Sldotnua petd v andmntwon 1) eEaywyn Twv VEOYIAWV do-
VIOV TIOU €XOUV Tiapapeivel oto ppayud, MPOKEEVOU va
dlatnpnBel To patviakd ooté®. Edv éva euputeupa Tormo-
Beteltal oe aut TNV meploxr, éva HOoxeUpa oaToU prnopel
va eival arnapaftnto yla v napoxr| enapkoug MAAToug Kat
Uyoug otnv akpohogpia. OoTikd pdoxeupa yia algénon Tou
Uyoug TNG PATVIAKNG akpohopiag elval ouvibwg a mpo-
oTIB€pevn damndvn yla Tov achevr| Kal €xel TolkiAa anote-
Aéopara entuyiag.

‘Otav Ta epgutelpata Tonobetouvtal og veapd Atoua oTto
Téh0og TG epnpBeiag Toug 1 Alyo petd v oAOKApwon Twv
e{kool Toug XpPOvwv, 1 TPOOTITIKY Tou Xpdvou empBiwong
rokiAel kal elval dlapopeTIKn yla Tov kabéva, ouxvd 60-
70 xpoévia pe To onuepwvd mpoodokido {wng. Tinota dev
elval yvwotd OXeTIKA e Toug KIvOUVOUQ YLa ETIMAOKEG Kal
JduOevelq eMIMTWOELG O AUTH TNV HakpompdéBeaun mpo-
OmtTIKr. ®Bopd Kal anodOunon TwV O3OVTIATPIKOV UNKWY
NG UTEPKATAOKEUNG Ba KATaoTACOUV avaykaieq enava-
MUELG TWV EPYAOIWV Yia AelToupykoUqg Kal, mbavdtara,
alodntikouq Adyoug. Qg ek TouTou, Hia Blwolun oTpatnyl-
k1| elval va tornoBetnBoulv ta epputelata 600 To duvatov
o apyd otn {wn Kat va xpnoomnolouvtat mdvia npwta ot
SLaPOpPETIKEG PBLONOYIKEG LEBODOL Bepameiag™®.

5.0.3. O 3eUTePOG VEOYIAGG YOUPiog TNG KATW yvABou
€xel xabei vwpig.

Ze meplmTwon mou évag veoylhdg youpiog xwplg pévido
dladoxo mpénel va egaxbel vwpiq (tepnddva, amoppden-
on Twv PLiwv, augnuévn andotaon and To JaonTkd eni-
nedo), oL ermhoyEg Beparneiag mepNaUBAvVOUV TNV AUTOLE-

Tapdoxeuon 1 To kAeloo Tou Xwpou. Mia dAAn eupéwg
anodektry HEBodog Bepameiag (Yvwotr wg 0pBodOVTIKY
avdartugn otV yla TNV ToMoBETNOoN eupuUTEUATOG) lval
1 TPOMOMoINoN TNG AVATOANG TOU UOVIOU TIPWTOU YOI
OU Kal TPWTOU TPOoYOuU®iou oUTtwg Wote va avatei\ouv o
évag dim\a otov dA\o, xwpiq va avarrtuxBel vwdd Turua
otV patviakr] akpohogia. Mapd to yeyovdg, OTL €va Té-
TOLo OXEDL0 TIPOUMOBETEL UeyalUTepn oe Xpdvo opBodovTL-
K1) Bepareia yla va anopakpuvbouv Ta SOVTLA TIPOKELUEVOU
va dnuoupynBel xwpog yia To epputeuna, oot (0o pe To
eUpog ToU TpoyouPiou kal Tou youpiou evanotibetal na-
pdyovtag oToug oTnV Gatviakny akpologia, eEalpetikolq
yla TNV TOMoBETNON ELPUTEUATOG.

Emmpoofétwg, o mpwtog mpoyduelog uropel va anwdn-
Bel otV B€on Tou kdtw deUTEPOU TIPOYOUPiou, dnLoup-
YOVTAG XWPO Yla €va poviApeq 0doVTIKG eUPUTEUNA OTN
B€om Tou TPWTOU TIPOYOUPioU epOCoOV avaTOMIKA evdel-
Kvutal, Tou ouvriBwg odnyel oe oAU kKaAUTepn akpolopia
yla TNV TOTOBETNON TOU EUPUTEUATOG 736, H evAANAKTIKY|
AUOM OTNnV TOMOBETNON EUPUTEUNATWY Yl amokatdoTaon
Tou eNAelrmovtog Kdtw SelTepou mpoyoupiou eival n mpo-
0BeTIKY| anokatdotaon. Autr 1 Yébodog Bepareiag, av kat
OlKOVOMIKA €NKUOTIKY yla Tov acBevr, amaitel v nmapa-
oKeur) Twv dovTuwy, N omoia artartel Tnv enakéioudn Bucia
™MGg adapavtivng Twv YEITOVIKWY JOVTIWV TPOg TOV KATW
deltepo MPOoYOUPLO ToU Aeimel ouyyevig. Emnpoobétwg,
Ol TIPOCBETIKEG AMOKATACTACELG €XOUV MEYAAUTEEN TAON
va KatakpatoUv OBOVTIKY) MIKPOBLaKA TMAGKA Kal va OUp-
BAaA\ouv otnv eppAvion ouAitidag. H diatrpnon kabapwv
dovtiwv elval 1o dUOKOAN aTnVv MePLoX TWV YOUPiwv Kat
propel va B€oel oe Kivduvo OxL HOVOV TNV MEPLOJOVTIKY|
uyeila, al\d emiong Kat To TIPOCHETIKG AMOTEAEOUA Kal TN
AEITOUPYIKN KaTtdoTaon®.

Ou Eckert kat Wollan (1998) €xouv avagépel otL 1 dekae-
Qg emBiwon Twv euputeundtwv ayyllel To 95%, ev ol
Napangankas kat ouv. (2002) €delEav yla to {310 XPovikd
dldotnua 6Tl n emtuxia Twv CUPBATIKWY aKivnTwy amoka-
TAOTACEWV QTAVEL TO 84%.

Z€ YEVIKEG YPAUMES, BloAoyikég péBodol, dnhadr uétpa
mpooapuoouéva otnv auénon, opbodovtiky Beparneia kat
autéloyn UeTapOOXEUON, TIPOTIMWVTAL O OXEON HE TNV
TPOCHETIKN anokatdotaon.

5.0.3.i. AuTopeTapdoyeuon

Ze éva 0dovTiKé TOE0 Xwpig ouvwaoTiopud oTo omoio o deu-
TEPOG VEOYINOG Youpiog eival oe Kivduvo yla MPoodeuTIKn
anoppdenaon pifag 1 évrovn avdrruén andotaong and To
paonTiko emninedo Kat 1 eyyUg UETAKIVNOT TOU TIPWTOU [o-
vipou yougiou Bewpeital SUoKOAN 1} AverdUUNTn, N auto-
peTaudoxeuan unopel va eivat ) Bgpareia ermmioyng. H au-
TopeTaudoxeuan dlatnpel Tov dyko ™G Patviakou ootou
avTikaBloTtd €va dévTL TIou Aelmel, XwpIg TV EUTTAOKY TWV
TIAPAKEIPEVWY dovTIwY, Onwg, T.X. 0 dOvTIa-oTnelyuata
MPOOBETIKWY amokataotdoewyv. To SOvTL Mou uropel va
xpnotdoromBel yla yia térola peTaudoxeuon eival évag
TpiTog Youpiog Avw yvdbou, o ormoiog €xel Tepimou To (dlo
MEYEBOG MUANG He Tov delTePO VEOYING YOU®Io TNG KATW



yvdBou. Ta mMooooTd emtuxiag TG QUTOUETAUOOXEUONG
Kupaivovtatl ané 79 €wg 94% yla PéxpL kal 26 €Tn?7.

H autopetaudoxeuan evdg tpitou yougiou g Avw yvd-
Bou, ouvRbwg YUpw otnv nAkia Twv 18-19 1wV, elval pia
Buwotun emmAoyn. H autopetapdoxeuon Twv Avw TIPOYOW-
¢lwv o ouvduaoud e opBodovtikn Bepaneia Ba mpémnel
va elval n mpwtn eval\akTiky Bepareia oe MePITTWOELQ
TIoU A&(TouV ouyyevwg ol KATw dedtepol mpoyoupLol, étav
éva KatdAAnAo d6vTL-d6Tng eival dlabéaipo, dedopévou Tl
Melvel Tn coBapdTnTa opLoUévwy 0pBOdOVTIKWY TEPLUTTW-
oewV Xwp(g va dlakuBelel TNV 0BOVTIATPLIKY Katdotaon 1
va napeppaivel otig ouppatikég dladikaoieq oe meplmTwon
arotuxlag.

Ze autd 1o 0tdAdlo Ta ddvTia Tou TN Tou dev EXOUV OAO-
kAnpwaoel To oxnuatiopd tng pidag toug ouvexifouv v
avamtuén Twv pwv Toug otn véa Toug B€am. Ot KivAoelg
eEaywyng eEaokolv peydieg duvdpelg ota dOvTia Kal 1
avriotaon Twv Wwv Tou TEPLOSOVTIKOU OUVOEOUOU dev
ennpeddlel povo t dadikaoia emoUAwong, aAd Kal Tnv
TPOYVWOT TWV HETAUOOXEUUEVWY dovTiwv. To Tpalua mou
napdyetat katd t ddpkela TNG enavepputeuons Unopel
va TPOKAAEDEL averBuunTteq mepLlodovTIkEG avTOPAaoelg
kat BA&Beg otov MOAPS, oL oroieg €xouv Tn duvatdTnTa va
€MOUAWBOUY UETW dLaPOPWV 0SOVTOTIOAPIKWY JLEQYACLWDV.
Ta nocootd enutuxiaqg eivat ugnAdtepa oe dOvTla e avol-
XTA akpoppiQla oe oUyKpLom e Ta SOVTLA e TIANPWS OXN-
patiopéveq pileq, kaBwg 0 MOAPAG Toug EUKOAA «AVAKTA»
Cwtikdtnta. Ot Andreasen kat ouv. (1990) unootplEav Ott
TA «QVOPLUa» dOVTIa €XOUV WA TEPLOSOVTIKY) EMOUAWON
mou @tavel To 90%, evw Ta dOvTIa He KAeloTd akpoppifla
pévo 10 60%. Ot 1o 00BaPEG EMUTTAOKEG TWV PETAUOOXEU-
pévwv Sovtwv eivat 1 aykUAwon (ouvrwg «aykUuAwaon
avTikataotaong»), N emnilovn eEWTEPIKY anoppdPnaon NG
piCag (empavelakr) anoppdPnaon Kat PAEyHovwdng anop-
POPNON) Kal TO PIKPS-Tpalua TNG MEPLODOVTIKAG HeUBPA-
vNng Katd tnv agaipeon tou dovtiou- dOTN 7%,

Mapd to yeyovdg 4Tl Ol QUTOUETAUOOXEUOEL O Ttadld
uropel va €xouv emtuxnuévn ékpaon dekaetieg apydtepa,
auti n péBodog Bepareiag unopépel and 3 Bacikd pelo-
vektuara: Mpwtov, undkeltal o€ XPovikoug MePLOPLooUg
Kat propel va mpaypatoron®el pévo dtav pifa €xel erd-
o€l, al\d dev €xel umepPel éva ouyKeKPLUEVO avarTuElakd
otdadlo, To oroio onuaivel 4Tl anatteTal AKTVOYPAPIKY) Tia-
pakoAouBnon. Aeldtepov, €va KatdAAnAo dovtL énwg évag
PoYOuQLog N €vag Tpitog youpiog mpénet va eival dlabé-
ollo, kdtL mou e gupPaivel mavra. Tpitov kat TeAeutaio,
mepA\apBAVEL XELPOUPYIKA eMEURaon®.

5.0.4. O 3eUTePOG VEOYIAGG YOUPiog TNG KATW yvABou
AYKUAWVETaL.

v nepimtwon evég aykuhwpévou kat eupublopévou deu-
TEPOU VeoyIloU youpiou avdloya e v nAikia o oroiog
Ba 0dnynoeL o ia oTeEV PATVIAKY aKPOAOYIa e KATAKS-
PUPO ENAELUMA UTTAPXOUV JUO duvatdTnTeg:

(A) ZTig apx€q TNG ayKUAwONgG, amokorr Tng MUANg
(decoronation) 1) eEaywyn). Eival uBaveé étL n arokorr ™Q

MUANG Tou aykuhwpévou dovtioU purnopel va dlatnproet To
@atviakd ootd. H amokomr g HUANG eival pla amir kat
ao@alng Xelpoupylkr) dladikaoia yia Tn ouvtrpnon Tou
@atviakoU ootou Tplv and Tnv ToroBgtnon Tou eueuTel-
parog®. H arokorr| Tng MUANG propel emniong va evdeikvu-
Tal ETA TNV évtovn au&non Twv yvdabwy Katd tnv ormoia n
avatoAn) Twv dovtiwv eival eNdxlotn. H avatoll tTwv do-
VTIWOV ouveyiZetal akdun Kat Jetd Tnv evepyn au&non twv
yvébwv (ouvAbwg 1/10 Tou XIA\looTol avd €1og)“+!. ‘Exel
KAWVIkd artodetxBel 6Tt n dladikaaoia diatnpeel To eUpog TG
QATVIOKAG akpoAo®iag kal avaktd To Xauévo ooTd otnv
Katakdpupn dldoTaon TG PATVIAKAG akpolopiag oe ava-
mtuoodpeva atoua. H Blohoyikn e€nynon eival 6Tl n pica
and Tnv omola €xel armokorel N PUAN xpnotuelel wg PrTpa
yla avdrtuén véou ootoU katd tn Sidpkela anoppdPpnong
g pifag kat 6Tt To anoAeoBEV 00T 0TO KATAKOPUPO ETi-
nedo avadnuoupyeital katd ) ¢Aon avatoArg Twv apa-
keluevawv dovtiv®2. Ot Fines kal ouv. (1) damiotwoav 6Tt
n uéon auvgnon tng andéoraong arnd To HAONTIKS eminedo
oe veoyl\oUg youpioug mou €xouv dlatnpnbel ato epay-
M6 ftav 1,0 k. and Tig nAkieg 11 €wg 20. Ot Bjerklin kau
Bennett (2000)% €delEav éTL o€ 41 droua mou dlatnpoucav
otV nAkia Twv 19 eTwv 59 deltepouq veoyhoUq Youpioug
epeaviZav 0,5 €wg 4,5 xI\lootd andotaon and To HaonTIKO
eninedo (aykUAwaon). Ze dA\eg meputtwoelg, étav 1 ayku-
Awon eppavidetal vwplg, ouviotatal dueon eEaywyn Tou
aykuhwpévou dovtioU pokelévou va dlatnpenei n puaoto-
AOYIKY) aU&naon Tou eatviakoU ootou Kal va anopeuxdel pla
OTEVH PATVIAKY] OKPOAO®IA [iE Eva KATAKOPUPO ENAELLAL.
(B) Av n aykUAwon epgavifetal otiq apxeq Tng eVAAKNG
{wng, TéTE N €UPUBLON elval apyr| KAl CUVETIWG, AUTO dnL-
oupyel TNV avaykn ek véou amnokardotaong Tou UPouq NG
MUANG, oUTWG WOTe 0¢ PEPLKES TIEPUTTWOELG VA anopeuxOel
N HAoNTIKA avaToAr] Twv dOVTLOV-AVTAYWVIOTOV Kal 1 peiw-
on Twv mbavottwy gyyuq KAiong Tou YertovikoU poviou
MPWTOU Youpiou, yeyovdg ou Ba pnopoloe va B€oel oe
Kivduvo 10 TeENKO 0pBOJOVTIKG Kal TPOCOETIKG AMOTENE-
o-pa13,15,20,22_

5.B. EEaywyn Tou dlTtepou veoyIAoU YOUPioU TNG KATW
yvdeou:

‘Exel dlatunwbel n amoyn 46Tl N €ykalpn Bepaneia pro-
pel va erurpédel TNV aubBépuNTo KAE(OILO TOU XWPOU HETW
™G Kabodnyouuevng avatoAng Twv dovtiwv?. O Svedmyr
(1983)* mpdtelve TNV eEaywyr] Tou delTePou veoyhoU YOu-
¢iou mpiv and v avatoAr] ToU TPWTOU UOVILOU Youpiou,
TIPOKEMEVOU va JleUKOAUVBEl N Tpog Ta eyyug avatoAr
TV MPWTWV MOVIHWV YOUP{wv. QoTd00, N 0pLoTIKY Sldyvw-
on ™G ouyyevoug ENeWYng Twv KATw deUTEPWVY TIPOYOL-
olwv o aoBevelg nAikiag KdTw Twv 9 €TV omaving eivat
EQIKTI**>4, EVAAOKTIKEG BEPAMEUTIKEG ETIAOYEG APOPOUV
v eEaywyn evog MPOYoupiou 0TO AVTIMAEUPO TETAPTNLO-
pLo He, 1) Xwplg, evepyr opBodovTikn Bepanela’®ny eEaywyn
TWV TPLWV POYOUPiwv oTa TeTaptnuépla mou dev undp-
XOUV eAAE(PELG DOVTILV®.

Ze droua e ayeveoia Tou kdtw SeUTEPOU TIPOYOU®IOU,



n eEaywyn Tou delTepou veoylhoU Youplou Tiplv amd tnv
QvaToAr] Tou TPWTou Uévidou yougpiou Bewpettal ot dnut-
oupyel euvoikég auverkeg yla To auBdpunTo KAE(oIO TOU
XWPOU Kat OTL TPoKaAel EAAXLOTN AMOKALOT TWV YOUP{wV®.
Qotdoo, n didyvwon g ayevesiag oe autriv v nAkia
dev eival a&lémotn. EQv n andpaon yla eEaywyn urnopel va
yivel vwpig, yia mapddetypa, otnv nAkia Twv 11 eTwy, mpwv
and v avatoAr] Tou deUtepou HOVIUOU Youpiou, aubdp-
untn BeAtiwon eivat ouxvd avauevouevn.

Ot Joondeph kat McNeill (1971)* npdtewvav 6tL o droua
e oAtyodovtia, o veoyINdg Youpiog TG KATw yvabou Tipé-
nel va eEdyetal vwpig, mpwv and tnv nAkia twv 11 1wV,
yla va enrpanel To auBépunTo KAelowo Tou Xwpou. Me
pia peAétn TeTpaeTolq mapakoAoubnong petd Tnv eEayw-
Y1 Tou veoylhou you@iou oe dtoua e ayeveoia Tou KATw
deltepou mpoyoupiou, ot Mamopoulou kat ouv. (1996)%
€delEav OTL 80% TOU XWPOU Tou TponiABe and tnv eEaywyn
€kAeloe, aprivovtag Katd YEoo OPO UTOAELUUATIKO XWPO
2 x\ootwv. O Lindqvist (1980)* avépepe mapduola eupr-
pata. 210 84% TwV EMAEYUEVWY TIEPUTTWOEWY, O XWPOG
ékAeloe amd tnv mpog ta eyyuq detakivnon kat ardkAion
TOU TIPWTOU HOVIUOU YOU®{oU Kal TNV Pog Td Amw UETAK(-
vnon kat andékALomn Tou mMPwTou Tipoyoupiou. EEaywyr| Tou
veoyl\ouU youpiou apou €xel ohokAnpwBel n avdmTuén twv
plwv Tou delTEPOU YOUPIOU KAl TOU TIPWTOU TIPOYOuPloU
ouxvd odnyel oe andkAion autwv Twv dovtiwy. O Lindqvist
(1980) mapatripnoe €miong Ja ONUAVTIKY TIAPEKKALOT TNG
KATW PEOTG YPAUNG TIPOG TNV TEEPLOXT] TNG EEAYWYNG.
Mehéteq pakpoxpoviag mapakohoubnong delxvouv 4t
n npwn eEaywyn elvat mbavé va mpokahéoel 0to 46%
TV aoBeviv eyyUug andkALon Kal TEPLOTPOPT| TWV HOVIHWY
MPWTWV YOUP{wv Kal Anw PETATOTILON TOU TIPWTOU TIPOYOH-
¢plou Kkat Tou kuvédovta 0To 80% AUTWV TWV TIEPUTTWOEWY
oUYKAeloNg Xwpou®s4, Erumiéov, 1 eEaywyn Twv VEOYINWV
YOU®IWV HETA TNV OAOKARPWON TWV PLIWV TWV YEITOVIKWY
JovTIv ouxvd odnyel oe peyalltepn amodkAlon Twv do-
VTIWOV QUTOV.

To kAelowo Tou Xwpou eival euvoikd otnv mepmTwan evog
TPOCWITOU HE TIPOYVABIKS TIPOPIA 1} CUVWOTIONS OTO avTi-
TAEUPO 0J0VTIKG TOEOY. To ONUAVTIKOTEPO TIAEOVEKTNUA
TOU 0pBodoVTIKOU KAELG{UATOG TOU XWpPou elval n poviud-
TNTa ToU TeEAkoU anoTteAEoUATOq.

5.B.i EAeyxdpevog Tpoxiopdg Tou elpoug Tou SeUTEPOU
veoylAoU yop@iou TNG KATW yvddou

5.B.ii. AixoTéunon Tou deUTEPOU VEOYIAOU YOHPioU TNG
KATW yvaoou

O eleyxdpuevog Tpoxlopdg Tou elpouq (controlled slicing)
elval pa kahn emioyn ywa ) Bepaneia acbevwv pe ouy-
yevwg eNeinovteq delTePoUq KATW TIPOYOUPLOUG Yia i
Aapopoug Adyougq. Alatnpel Tnv MapeloyAwaotkr) didotaon
™G akpolopiag kat mapdyel MapdAAnAn petatdmon Tou
TPWTOU HOVIHOU Youpiou Tipog Ta eyyUg Xxwpig 1y He LIKPES
TIEPLOTPOPEG KAl KAloN. ErumA€ov, katapyel v avdykn yla
PooBeTIkN arnokatdoTaan, n onoia 6a pnopouce va odn-
yAoeL v TeAkn) oUykAelon oe oupBiBacpolq 1y va dnut-

oupynoel 00Tk eAelppara.

To mooootd emtuyiag Tou eAeyxdpevou TPOXIOMOU Tou U-
poug Twv dovtiwv eivat uPnAd. ‘Otav 1 TexVIKY epapuole-
Tal og veapr) nAkia (8-9 etwv) n ertuxia etdvel o 90%. To
nooooTd erutuxiag HElwveTal e TV dpodo TG nAkiag.
O eleyxduevog TPOXIONOG Tou eUpoug eival POTIUNTEOG
o€ KT NAkia, kabwg dev odnyel oe évrovn andkALon Tou
TMPWTOU HOVIUOU Youpiou. EruTpénel ato pévipo ddvtt va
KivnBel pEow TOu TAPEIOYAWOOWKOU 00TIKOU TETANOU, TO
oroio diatnpeital and To anougvov TuAHa HUANG-picag Tou
deUtepou veoylhou youpiou, amopelyovtag €10l averu-
MNTN MEPLOTPOPN TIPOG Ta £YYUG. Aladoxikr] eAEyXOHevN
pelwon Tou elpoug ou akoAouBeital and dixoTéunon Kat
eEaywyr| Tou delTtepou veoylhoU YOUPiou O TMEPUMTTWOELG
ouyyevoug EANePNG Twv deUTEPWV KATW TPOYOUPiwy ava-
QEpeTal WG elvat o emtuxig ar’ otL oL eEaywyEg agou
anopeUyel TNV EMMESdWOT TOU MPOPIA TOU TTPOCWTTOU, 1OL-
aitepa og dropa Omou To MPOPIA Tou TIPOCWTIoU eival 1idn
eninedo kat dev Mapouctalouv GUVWOTIONS, e OedOEVO
0Tl To pEyeBOg Twv dovTiwy eival ouvnbwg pelwpevo. ‘Eva
TIPOPAVEG LELOVEKTNA TNG EAEYXOMEVNG Helwong Tou eu-
pPOUG TWV JOVTIV elval OTL 0 aoBevig TIPEMEL va EMLOKE-
¢Bel Tov odovtiatpo dUo PopEg pia yla v SiXoTOunon
Kat pia yia v e€aywyn tou veoythou dovtiol. H apxikn
pelwon Tou elpoug Tou Anw TURUATOG TNG MUANG TOU ve-
oyl\ouU youpiou propel va yivelt 0to opBodovTikd Latpeio
kat anautel pévo torikn avalodnoia. ©a mpémnet nAaviwg va
AauBdvetal mAvrote mPovola yla TNV TPooTacia Tou Hovi-
Hou Youpiou®. Te pia pehét tou Northway (2004), ot oud-
deq oTig omoleg eixe yivel dixoTdunom eUpdavioav UelwPEvn
Tpog Ta dnw Kivnon Twv Avw Topéwy, Kabwg kat Tou dvw
Kat Tou Katw Xethoug, evw n eyyug peTakivnon Twv KATw
Youpiwv Kat n oxéon Twv youpiwv eixav onuavtikd Beh-
TIWOeER. H dixotdunon SleukoAlvel T dlatipnon Twv dvw
Tipoyoupiwv, Yeyovog Tou BEATIOVEL TEPAITEPW TO TIPOPIA
TOU TIPOCWTIOU.

5..iii. Euplopnyaviki ®8nong kai EAEng

‘Evag dA\og TpOTog yla KAeloWo Tou xwpou eivat 1 euplo-
pnxaviki wenong kat éN&ng (push-pull mechanics- PPM), n
ornola avapépetal oe Tomkd KAelowo xwpou. H epapuoyn
TWV OUMUBATIKNAG eUPBLOUNXAVIKAG YA KAEOWWO TOU XWPOU,
Onwg n eAACTIKA aAUG(da, T KAELOTA EAATHPLA KAL OL AYKU-
Aeg (loops) kAeloipatog xwpou, Ba mpénel va anopedyovtat
TIPOKELEVOU va eAaxloToroindouv ot duvdpelg eupubiong
ota npdobia dOVTIA HeYLOTOTOLWVTAG TTAPANNAQ TNV TIPOG
Ta eyyUq HeTakivnon Twv KATw Youpiwy (Zimmer kat ouv.).
Atlonowwvtag v TeXVIKA wBnong-éAENg, n €AEN ota mpod-
ofla ddvtia, Kabwg emiong Kal 0dOVTIKEG AMOKATATTACELG
Kat xewpoupyeia pnopel eniong va anopeuxboulv. Auti n
BepamneuTIKr MPAKTIKA evdelkvutal yla Tnv MAslowneia Twv
acBeviv Tou doxouv and ayeveoieq®.

5.B.iv. Ta pivi op6odovTikd epgutelpara Kai 5.8.v. To
avaoTpo@ng €AENG sEwoTopaTiko

Ze aobevelq xwplq oUVWOTIOUSO SOVTIWV KAl UE GUOLONOYL-
KO PO @i\ TPoowTtou, To KAE(OIO TG VWdNg TiepLoxig and
éva ouyyevwg elelnmovta SelTepo MPOYOUPLO TNG KATW



yvdBou Ba propoloe va aldEel pe averbuunTto TPomo
TO TIPOPIN TOU MPOCWTOU [E EMMEDWON. ZTNV TEePIMTWon
autn, erunmAéov elval avaykaia emnpdobetn otripLEn, evdo-
OTOMATIKA 1 EEWOTOUATIKY, TIPOKELUEVOU va artopeuxBouv
auTéqg ol averBuunteg alayég. EvdooTouatikég puébodot
eMMPO0oOeTNG ot PLENG elvat Ta pivi opBodovTikd eppuTtel-
pata 1) dA\eg MPoowpPLVES oUoKeUEG oTPLENG. Qotdoo, N
EPAPUOYA TWV TIPOCWPLVWV CUCKEUWY OTAPLENG EXEL ava-
pepBel 611 anotuyxdvouv ouxvd oe vedtepoug aobevelq?.
OL eEwoTolaTIkEG CUOKEUEG ToU elval oe Béon va emutU-
Xouv autd To eldog Tng kivnong elvat n pdoka Delaire, 1
entyvabida kal Ta eAaoTiKa®. Me Tn Xpnoluonoinon autwv
Twv PeBSdwY, ol youpiol urmopel va petakivnBouv eyyug,
Xwpiq napevépyeleq eni Twv MPOTOlwy dovTlwy Tou 0d0-
VTIKOU TOEOU.

5.B.vi. KopTikoTopég

Ol KOPTIKOTOMEG €XOUV XPnotloTonBel yia apketd kaipd
otV 0pBodovTikY Bepareia yia emTdyXuvom ™G HETAKIVN-
ong Twv JOVTIV KAl BEATIWON TG AMOTEAEOUATIKOTNTAG
™G. To 2001, ot Wilcko kat ouv.*® mpoomndénoav pe v po-
NBela PEAETWV UTIOAOYLOTIKNG TOHOYpapiag va eEnyrioouv
™V Taxela Jetakivnon Twv doVTIV TIoU OUVIEETAL e TNV
JleukoAuvouevn and KopTikoTour opBodovtiky. Mpdtevav
OTL 1 Taxela odovTIKY petakivnon vtav katd ndoa meave-
™Ta 10 anoTéAeoua pag dadikaoiag anopetallikornoin-
ong /enavapetalikornoinong mou eugavileral otnv apxikr
@AoM TOU TOTIKOU (palvOUEVoU eruTdyuvong, apatnpeitat
dnAadr avénon oTnv mopdTNTA Tou cuunayols ooTol Kal
Hia SpapaTik augnon Tng avayevwnTikig dpaotnedtnTag
otnv empdvela Tou dokidwdoug 0oTolU AdYyw TNG auénué-
VNG OOTEOKAQOTIKAG dpactnelétnTag. 2TiG 0pBodSOoVTIKEG
UETAKIVAOELG TTOU SleUKOAUVOVTAL amd KOPTIKOTOWES, 1) BEN-

TLOTN peTakivnomn tou dovtioU mMapouotdZeTal Gavouevika
détav Huovo €va Aemtd OTPWHA TOU 00TOU UTIEPKAAUTITEL TIG
npoeEox€q g pifag otnv Kateubuvaon TG eMSLWKAOUEVNG
030VTIKNG peTakivnong. Autd To Aemtd oTpwua Tou ootol
Ba anopetalikoromBel kat n evanopévouaa PaAaKY Jn-
Tpa toToU Kal Ta vnoidla Tou ooteoeldolq Ba peTapEpo-
VTal pE TIQ empdveleg TG pidag, émou n prtpa ootou Ba
enavapeTalikoronBel e v oAokApwon g opbodo-
VTIKAG Beparneiag. 2toug eprioug, n anoueTaAkomnoinon
/enavapeTalKoToinon Tou (atviakou ootoU eival ¢at-
VOMEVIKA TIAAPNG, Xwpiq Kdrmowa eugavy anwAiela Lotod.
210V eVANIKO TTANBUOUO, WOTACO, 1 EMAVAPETANIKOTIOMON
elvat Aiydtepo mApng, av kat oe kKAwiKd aorjuavto Bab-
MO, AOYWw TNG HELWPEVNG HETABOAKYG dpaoTnPIdTNTag TWV
LOTWV Twv evnAKwv 0g OUYKPLOT e TOUG LOTOUG TWV EPI-
Bwv. H petakivnon Twv dovTiv oe autr| Tn Bepaneia eivat
am\wg TO amoTEAEONA HLag GUOLOAOYIKAG Stadikaciag kat
Ox1 TNg enavatonofETnong Twv TUNUATWY Tou 00ToU. AvTl-
oTPOPWG, N Kivnon Twv SOVTIWV OTNV KAAOIKY) 0pB0SOVTIKA
EMITUYXAvETAL HEOW amOKALONG Kal avopBwaong Kat £Tot oL
YOVIOOELG TWV dovTIwv TipLy and tnv évapén g Beparneiag
ennpedadovral o heydho Babud and tnv moodtnTa TG Le-
TaK{vNoNg TV SOVTLWV.

2e oUykplon e Tnv mapadoaotakn opbodovtikn Bepareia,
autn n Bepaneia €xel TO MPOPAVEG TIASOVEKTNA TOU dpa-
patikd Bpaxutepou xpovou Bepareiag, yeyovog mou v
KaBLoTA pa eAKUOTIKA eVOAAGKTIKY] AUOTM yla TIoANoUG
aoBeveiq. Auti n eukoAia emtiong, LoxupiCovtat ot Wilcko kat
ouv.* 4Tl mapéxel TN duvatdtnTa oTa dovTia va Kivnbouv
MakpUTEPA Kal aKOUn MApEXOUV [a QATVIAK akpohogia
peyalltepou Gykou yla augnuévn otabepdtnta Beparneu-
TIKOU AOTEAECTUATOG e UELWUEVEG TTAPEVEPYELEQ™.

(=2

. ZYMMNEPAZMATA:

O1 ouotdoelq oxetikd He ) Beparneia veapwv atduwy pe ayeveoia dovtiwv Bacifovral kupiwg otnv kAwikf eumelpia.
>uviotatal n dnpoupyia BAcewy KaTaypadrq yla Tny napakoAoudnan Twv KAWVIKWOV anoTeAeodTwy o€ auth Tnv opdda
TWV ATOHWV.

O dedtepotl poyduPloL TNG KATw yvdBou €xouv ia tdon va oxnuatifovral apyd kat evd prnopei va Bewpnbolv wg
ouyyevwg eNelmovteg va aveupeBoulv va oxnuatiovral oe ja endpevn emiokeyn. Zuyyevrg ENen twv deltepwyv
npoyopuginv TG Katw yvadou unopel va diayvwotel e €vav oAU upnAd Babud BeBatdtnrag oTig apxEg TNG HIKTYG 0d0-
vropuiag, oe nAia nepinou 9 eTwv. Kakig notdtntag npoyoduelol ondvia oxnuaticovral petd my nAkia twv 9 etwv. Na
va pewwbel n mbavétnta pag Aavbaopévng didyvwong, akTvoypapieg rou £xouv Anebel cwatd Ba mpérnel va eAEyxovtal
TIPOOEKTIKA Yla TIPWTEG eVOEIEEL] OXNUATIONOU 0d0VTIKOU OTIEPUATOG TIPLV TNV evaofeotinon'.

H €ykatpn avixveuon g ouyyevoug ENePng Twv deUTePWV MPOYOUPiwY TNG KATw yvABou eival OnuavTikr MPOKEIEVOU
va dlao@aliotel n katdAnAn opBodovtikn Bepaneia. Metd v nAwkia Twv 9 eTwv ot emhoyEg meplopiCovtal. To aubop-
MNTO KAE(OWO TOU XWwpou uropel va pnv eival Agov pia emioyn’.

‘Oxt Aydtepo and 13 mapdyovreg npémel va eEetaotouv yia va anopacioet o opBodovtikdg edv Ba eEaydyel i Ba dlatn-
prioeL To veoyl\d youpio. Autol mepthapavouv Tnv 0dovTIKA Kat okeAETIKA NAkia Tou acBevoug, Tnv napouacia tou au-
atolxou Tpitou youpiou, mpdabeteq ayeveaieg, To pUAO, pia mbavr) aykUAwon, TNV kKatdoTaon Kat Tnv Hop@oloyia g
veoyl\ouU youpiou, To oTAdIo TNG avAarTuENG TWV YELTOVIKWVY JOVTLWV, TNV TPOEEOXA TWV XENEWV , TO OKEAETIKO MPATUTO,
TIG OUVONKEG XWPOU Kal TEAOG TN CUUPWVIa Twv YovEwv Kal Twv acBeviv otnyv ermoyn Bepaneiag.

>e evilikeq Tou Aeimel 0 deUTePOG MPOYOUPLOG TNG KATW yvdBou Kat dlatnpeital o veoyiNog Yougpiog oe kahf katd-
oTaaon, N HaKPompdBeoun MEdYvwan Tou aivetal MoAA unooxdpevn ™. YIIApXOuV TEPUTTWOELG VEOYIAWV YOUPIWV TIOU
TehKd xdbnkav, al\d n péon dldpkela g Aettoupyiag Toug avraywvifetat Tn dldpkela (WG OPLOUEVWY TIPOOBETIKWOV



epyaolwv. Yndpyouv moANEG avapopEg Mwg Ta veoyAd omioBla ddvtia emPlwvouv €wg 6tou o acbevig eivat 40 €wg 60
ETWV™. ZTouqg evijAikeg, 1 andoTaocn and To paonTikd eninedo Tou deutepou veoylhou youpiou TNg KATw yvdbou mou
dlatnpeital oto ppayud kat ol aAkayég otnv eupUBLOY Toug ouvrBwg Tepvolv anapatripnta®. H elcaywyn Twv mpo-
OWPLWVWV CUCKEUWV OTNPLENG ETITPEMEL ATIOAUTN OTAPLEN Kal KABLoTA TNV and@aon yla KAE(GIL0 TOU XWPEOoU TILO TPOCITH
QKOMN Kal 0g EVAAIKEGY.

e H dwatrjpnon Tou deltepou veoyhoU Youpiou g kK&Tw yvabou amotelel éva eEalpetikd epyaleio yia ) dlatrpnon Tou
00TOU e OKOTO TN EANOVTIKY) TOTIOBETN O EUPUTEUUATOG. 2€ TIePIMTWOoN MPOWPENG ANWAELAg Tou veoylhoU yougpiou, Ta
Tapakeipeva dOvTia agrivovtal va PETakivnouv Kat va KataAdBouv To Xwpo HEXPL | opBodovTIkr Beparteia va avoitel
TO XWPO, dlATNEWVTAG TMTAPAAANAA TO GATVIAKO 00TO YO AUTOPETAUOOXEUOT), LEANOVTIKA TOTIOBETNON EUPUTEUUATOG, 1)
KAE(O10 TOU XWpPOoU.

® >Toug eprioug, To KAelOWWO Tou XWpPou eival olyoupa pia mio eEAKUOTIKY) AUon, 34Tt TO TEAKS anotéAeapa eivat mepload-
TEPO HOVIUO, KABWG dev UTtdpxeL Kap{a avaykn yla dlatrpnan Tou XWPOoU eV avapovr Tng OAOKANpwoNg NG avarntuéng
YL Jla HOVIN QOKATACTAOT).

® H dixotdunon Tou deltepou veoylhoU youpiou mapéxel éva eEalpetikd mpwto Pripa otn dladikacia kAeloiuatog xwpou.
Melwvel Tnv mpog Ta dnw kivnon Twv mpdoblwv SovTiwy, KaBwg Kat TNV emnédworn Tou MPOQIA TOU TIPOCWIIOU TIOU TO
KkAelowo Tou Xwpou propel va dnuoupynoet.

® e TMEPUTTWOELG AYKUAWUEVWV VEOYIAWDV KATW You®iwy, 1 ermhoyr) Beparneiag emnpedetal and tn ouvexl{ouevn avdarru-
&n. Zta npwta otddla, GUOTHVETAL AtoKom HUANG 1 eEaywyn. ZTnv eviAikn {wr, To UPog TNG KAWVIKNAG MUANG amokabi-
OTATAL TIPOKEIUEVOU VA ATIOPEUXOEl LAONTIKY AVATOAY] TWV AVTAYWVIOTWOV KAl ArOKALOT) TWV YEITOVIKWY SOVTIWY.

JUMMEPAOMATIKA, N yKalpn ouvepyaoia Twv 0doVTIATPWY Kal TwV 0pB0dOVTIKWV eMITPENEL TNV AELOAGYNON TNG GUYKAELONG,

Kabwg Kat Tnv avixveuon AAwv opBodovVTIKWY MPORANUATWY, TNV arnouaia Tou TpiTou youpiou Kal, evoeXouEvw, mpolmndp-

X0OUOEG MapeKKAoelg aTnVv KATw péon ypauur. ‘Exovrag oto puald pag to TeAikd anotéheaua doov agopd tn oUYKAELOT Kal

To PO®IA, n SleEODIKA ekT{UNON TIoU ExeL EPLYpaPel emionualvel Ty o KatdAANAN AUon yia kdbe ouykekpLugvn mepimtwaon

aocBevouq EexwploTd.
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Introduction of the Board of the Directors of G.A.O.S.R.

It is with great pleasure, that we welcome you to the first edition of the “Greek Journal of Orthodon-
tics“ as is the name of oyrgernal according to the in the bylaws of the G.A.0.S.R.. With over 6,000
languages and 192 countries in the world, a global language becomes absolutely necessary as a tool
of communication with the rest of the world, but without the English language being able to replace
our native language. Therefore, it was decided that the Journal is published bilingual, both in Greek
and English and be issued once a year. With dozens of scientific journals published in the field of
orthodontics to establish another Journal with the form of collection of diverse subject articles was
rightfully considered by the Board of Directors of G.A.O.S.R. as unnecessary. Instead, through con-
sultation with our Greek colleagues of high academic level, found that there is a need for the creation
of a Journal that will cover in the best possible way a single topic with clinical orientation. Each issue,
will be assigned to an issue editor, who will assume the responsibility to choose the authors that
would give him/her, the best possible coverage of the selected topic.

This project, is a challenge and an opportunity of expression, for all those who produce both in re-
search and in the clinical field new data, new insights or new techniques or introducing in Greece new
information that will help us maintaining and further the rendering of excellent Orthodontic services
in our country.

The first issue of “The Greek Journal of Orthodontics” was unanimously decided by the Board of Di-
rectors to be entrusted to Professor and Head of the Orthodontic Department of University of Athens
Dr Margaret Makos.



Introduction of the Issue Editor

It is with great honor that | accept the Boards’ of Directors of G.A.O.S.R. decision, to entrust to me the publication of
the first issue of “The Greek Journal of Orthodontics”.

This issue of the “Greek Journal of Orthodontics” is dedicated to “Dental Agenesis”. In particular, treatment regi-
ments are presented for persons with dental agenesis with emphasis on the combination of Orthodontics and Re-
storative Rehabilitation.

Modern treatment of persons with oligodontia requires cooperation of Orthodontics and Prosthetics. A special treat-
ment approach is imperative for people with dental agenesis of lateral incisors or premolars in the maxilla as well as
in cases with unilateral dental agenesis of second mandibular premolars. Because of the location of the agenesis
in the anterior esthetic zone and the possibility to create asymmetry in the lower dental arch, the treatment regi-
ment should consider patients’ expectations, the essentials of modern aesthetics, and include all aspects that will
improve the prognosis of the treatment result.

The purpose of this issue is, to present the basic principles of dealing with these cases and to identify the specific
elements important for drawing up the plan of treatment, such as orthodontic preparation, the optimal age for place-
ment of implants, site of insertion and selection of the most appropriate prosthetic rehabilitation.

Nine colleagues ask questions and attempt to answer briefly the following:

Associate Professor of the Department of Orthodontics of University of Athens, Demetrios Halazonetis, launches
this issue presenting the basic prerequisites for locating missing teeth with imaging techniques. What are the ad-
vantages and limitations of each imaging technique and especially of Cone Beam CT scan? Finally, adhering to
the Supreme command of “Hippocrates” ‘To treat and not harm”, a detailed reference is presented to the radiation
emitted by each imaging technique.

The orthodontist, graduate of the Orthodontic Department of University of Athens, Marina Karamolegkou presents
the epidemiological data with respect to the frequency that these problems are found in our country. What is hypo-
dontia and what oligodontia? What are the most common congenital missing teeth that appear in our clinics?

Assistant Professor Heleni Vastardis of Oral Biology of the University of Athens, is presenting the genetic back-
ground of agenesis. How is the genetic determination of agenesis done? What we know today about the genes
involved in the formation of the tooth? In which stage are we, in regard to gene mapping of dental agenesis? What
we know and how far are we, from creating teeth from scratch?

The orthodontist Marina Karamolegou in collaboration with the dentist Panagiotis Prevezanos and Lecturer of the
Department of Orthodontics of University of Athens, Panagiotis Christou present different clinical regiments. Specifi-
cally, they describe space closure by moving canines and premolars in the place of laterals and canines. What are
the six points which should be given particular attention to?

The Assistant Professor of the Department of Operative Surgery of the University of Athens, Efstratios Papazoglou to-
gether with Lecturer Panagiotis Christou, present subsequently space maintenance and the prosthetic rehabilitation.
What are the signs that need special attention? How should we deal with the problem of size and color of canines?
How is the gingival outline? What are the advantages and disadvantages of implant placement in the premolar re-
gion? When the space between adjacent clinical crowns and roots is sufficient? When the width and height as well
as the morphology of alveolar crest are judged sufficient? What alternative conservative restorations are there?

The Assistant Professor of the University of Athens, Department of Prosthetics George Papavasiliou presents a
treatment regimen that includes, preserving spaces in the anterior region for implants with emphasis on both the
advantages and the disadvantages. What are the six points which should be given particular attention to? When the
space between adjacent clinical crowns and roots is sufficient? When the range of the height and the morphology
of alveolar crest are sufficient?

Finally, Associate in Dentistry of the Department of Orthodontics of Athens University Gerassimos Angelopoulos
together with the dentist Afroditi Kouli present the different treatment options for unilateral congenitally missing sec-
ond mandibular premolars. When the definitive diagnosis can be performed? Which factors should be considered
before we decide whether to extract or maintain the primary molar? Can the primary molar be kept and what should
we do to avoid a compromise in the occlusion? How should we deal with ankylosed primary molars? If the decision
is to close the space, what choices are available to achieve efficient and controlled space closure?

Have an enjoyable reading,

Margaret Makos
Professor and Head of the Orthodontic Department of University of Athens, Greece



Radiographic imaging for implant placement

Demetrios J. Halazonetis?

Introduction

Radiologic examination of the area that will accept dental implants is considered essential in order to evaluate the quality of
bone, the width and height of the alveolar process, the space between the roots of adjacent teeth, the location of anatomical
structures that could get injured during placement as well as the presence of any pathology in the area. The most common im-
aging modalities are the periapical radiograph, the panoramic radiograph and computed tomography (CT). Selecting the best
choice is a matter of comparison between the capabilities of each, mainly regarding their diagnostic value, and the dosage
incurred to the patient. This assessment is more challenging between the panoramic radiograph and computed tomography,

and this is where the emphasis will be placed.

Periapical Radiography

Periapical radiography is the most common type in dentist-
ry, giving an image of high definition with a small dosage'
and low cost. Provided the radiograph has been acquired
with the proper technique, measurements have good ac-
curacy and validity, similar to that of CTs2. Repeatability of
measurements is better than CTs, probably due to higher
resolution and clarity of the image?. A disadvantage of peria-
pical radiographs is their limited field of view, thus potential-
ly excluding structures that would be of interest in placing
implants, such as the mandibular canal and neighbouring
teeth (e.g. impacted third molars). Furthermore, like all con-
ventional radiographic imaging methods, it does not pro-
vide information regarding the width of the alveolar process

Figure 1.
Vertical magnification depends on the relative distance of the object
from the focal spot and the radiographic film.

along its bucco-lingual dimension.

Panoramic Radiography

A panoramic radiograph is the first choice for evaluation of
implant sites. Among its advantages are ease of acquisition
and lower dosage compared to a full-mouth series of peria-
picals, but what it really stands out for is its comprehensive
overview of the whole dentition, the jaws and the implant
sites. However, panoramic radiographs have significant dis-
advantages, including a) uneven magnification, especially in
cases of errors in the positioning of the patient or incorrect
adjustment of the tomographic zone (focal trough), lead-
ing to distortion, b) incorrect depiction of the mesio-distal
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Figure 2.

The center of rotation lies outside the patient’s head and acts as the focal spot from which the x-rays diverge in the horizontal plane. If there was
no movement of the film, the horizontal magnification would be much larger than the vertical one.

angulation of teeth, resulting in misleading evaluation of the
space between roots, c) failure to image the bucco-linual
dimension, and the 3-dimensional structure in general, a
common problem of conventional radiography.

Magnification - Distortion

Magnification is the change in size of the image relative to
the original object. In panoramic radiography magnification
occurs due to the following factors:

Divergent beam

The source of the x-rays, the focal spot, is small in size
(smaller than 1 mm) relative to the image. Therefore, the
beam diverges resulting in magnification of the object. The
magnification factor mainly depends on the ratio of the dis-
tance of the object and the film from the focal spot (Figure
1). Common magnification factors range between 20% and
30%%*. It is important to note that magnification due to di-
vergent rays occurs on the vertical dimension only, because
the x-rays are restricted to a thin vertical beam by a vertical
metal slit diaphragm.

Circular motion

Horizontal magnification is produced by the motion of the
x-ray tube and the film. The x-ray tube rotates around a cen-
ter of rotation which is positioned inside the patient’s head.
Because this center is closer to the film than the distance
between the focal spot and the film (Figure 2), the horizontal
magnification would be larger than the vertical magnifica-
tion®. However, following the principles of tomography, the
film moves as well, so that the anatomical structures that lie
in a narrow zone at a pre-defined distance from the center
of rotation — the focal trough - are imaged clearly. The ro-
tary movement of the film is opposite that of the x-ray tube,

resulting in compression of the image along the horizontal
direction. Mathematical analysis of the combined move-
ments shows that the optimum speed that will produce a
clear rendering of the objects in the focal trough is equal to
that which will result in equal horizontal and vertical magni-
fication® 8. Thus, the objects in the focal trough are depicted
larger in both dimensions, but without distortion.

Objects that lie outside the focal trough experience un-equal
magnification in the horizontal and vertical dimensions and
are therefore shown distorted, the amount of distortion de-
pending on their distance from the focal trough® 7. Horizon-
tal magnification is more sensitive to object position than
vertical magnification. If an object is outside the focal trough
and closer to the film it will experience smaller vertical mag-
nification but appreciably smaller horizontal magnification,
thus appearing narrower. Conversely, if it lies closer to the
center of rotation it will appear wider. It should be noted
that the focal trough is an area without clear boundaries,
mainly defined subjectively, as that area wherein objects
are imaged with sufficient clarity and little blurring. The only
area that is ideally imaged is a cylindrical surface of zero
thickness at a fixed distance from the center of rotation’.
The magnification of objects on this surface is given by the
manufacturer and can be compensated for during printing,
so that the image has the same dimensions as the objects.
Magnification, even for objects in the focal trough, is not
constant at every point of the panoramic radiograph, be-
cause it depends on the relative distance of the focal trough
to the film. This distance changes for different anatomical
regions and is determined by the relative speed of the film
and the x-ray tube. However, this factor is of lesser impor-
tance than the distortion caused when objects lie outside
the focal trough.



Nishikawa et al.? report that even after compensating for
magnification, based on the manufacturer's recommen-
dations, measurements appear systematically smaller (by
approximately 1 mm) and with large random error (above
10%). Reddy et al.® studied the magnification when the man-
dible is inadvertently not positioned at the ideal location but
more forward, backward, or with inappropriate inclination.
Although at ideal mandibular position the magnification was
within the expected range (approximately 30% and equal
in the vertical and horizontal direction), when the mandible
was positioned 5 or 10 mm from the ideal, horizontal magni-
fication ranged from 4% to 237%, with the larger discrepan-
cies appearing at the incisal region. These values show the
sensitivity of the technique to errors in patient positioning
and reflect how important it is to respect the focal trough
area. In contrast to horizontal magnification, vertical magni-
fication does not show large variability® °.

Tooth inclination

During the machine’s rotation movement, the central beam
seldom falls perpendicular to the dental arch™. The beam
falls at an angle, especially in the area of the canines and
premolars, its direction being more posterio-anterior than
linguo-buccal. This results in a misleading mesio-distal an-
gulation of teeth. For example, if a tooth has its root pala-
tally inclined, the apex will be projected at a more mesial
position than the crown, making the tooth appear to have
a mesial root angulation. Conversely, teeth with buccal root
inclination will appear to have their roots distally inclined
(Figure 3).

The above phenomenon has been extensively studied
12,1314, 15,16, 17 hecause the panoramic radiograph has been
proposed as a diagnostic tool for assessing root parallelism
during the final phases of orthodontic treatment, and is used

as such for case evaluation by the American Board of Or-
thodontics'™. The consensus is that a panoramic radiograph
does not record the mesio-distal angulation of teeth with
high validity. The incisal area suffers the least, whereas the
largest errors occur at canines and premolars. Discrepan-
cies between depicted angulations and actual values may
exceed 10 degrees' 2 '3; more than 60% of the measure-
ments seem to exceed the clinically acceptable (arbitrary)
limit of 2.5 degrees™. Non-ideal positioning of the patient in
the machine exacerbates the problem.

Discussion
The above problems raise doubts as to the validity of the
panoramic radiograph for diagnosis and treatment planning
of implant placement. Regarding the anterior maxillary area,
and in cases of agenesis of maxillary lateral incisors, vari-
ous factors seem to operate, frequently in opposition, hin-
dering a confident evaluation:

1. In cases of maxillary lateral incisor agenesis, especially
if accompanied by agenesis of other maxillary teeth, the
maxilla is often in a retruded position' 2. Thus, the an-
terior area, including the roots of the canines and inci-
sors, may lie at the interior border of the focal trough,
or even behind it. This would result in larger horizontal
than vertical magnification, giving the false impression
of a wider mesio-distal space between the roots for im-
plant placement than actual. In contrast, validity of the
measurements in the vertical dimension is considered
acceptable and the space for implant placement in this
direction can be assessed with confidence?'.

2. The apparent mesio-distal angulation of the canine may
be misleading. Because the central beam does not usu-
ally fall perpendicular to the dental arch, the apex of the
canine is depicted more mesial than actual, giving the

Figure 3.

The not normal direction of the beams to the dental arch creates a misleading image regarding the mesio-distal angulation of teeth.
a) The canine has buccal root inclination and is misleadingly depicted as distally inclined.
b) The canine has palatal root inclination and is depicted as mesially inclined.




false impression of not enough space for the implant.

Computed Tomography

Computed tomography (CT) entered the field of dentistry
after the advent of cone beam computed tomography
(CBCT), due to the significant advantages of ‘dental’ ma-
chines over medical CT machines. Lower dosage to the
patient played a decisive role, but other practical matters,
such as the relative small size of the machines, lower cost,
capability of installation in a private office and ease of use,
also helped and led to widespread adoption by maxillofacial
surgeons, orthodontists and implantologists. The obvious
difference from all conventional radiographic techniques is
the 3-dimensional representation. In contrast to periapical
and panoramic radiographs, CT also provides cross-sec-
tional images (axial slices) and allows evaluation of the buc-
co-lingual dimension of the alveolar process at any height
level. In addition, there is no superposition of structures,
no distortion, and all dimensions are equal to their actual
values. Therefore, implant site assessment can be accom-
plished with high validity.

Experimental studies have shown that all measurements
performed on CT images are clinically identical to their ac-
tual values?? 23.24,25.26,27,28,29. 30 However, it should be noted
that the resolution of CT images is lower than that of most
conventional techniques and anatomical structures that are
small in size, such as spicules of bone and thin bony sur-
faces may not be discernible®' %2334 The resolving pow-
er of CT depends mainly on the signal to noise ratio and
voxel size. In CBCTs, voxel size depends on the extent of
the field of view. A small field of view is usually accompa-
nied by small voxel size, high resolving power and smaller
radiation dosage, and vice versa. In cases where we are
interested in evaluating areas of alveolar bone that are very
thin (e.g. labially to incisor roots), it is advisable to select a
small voxel size, otherwise the bone may not be visible and
we may falsely conclude that a dehiscence or fenestration
is present®* 35,

Taking full advantage of CT requires training in the new im-
aging technique and the artifacts that may accompany the
images®. The images can be studied either in the printed
form that is provided by imaging laboratories, or by dedi-

Figure 4.
a) Panoramic radiograph of a case of agenesis of maxillary lateral
incisors (detail). Root approximation and available space between

the roots are not reliably shown. The labio-palatal dimension of

alveolar bone is not depicted.

Figure 4.
b) CBCT 3-dimensional imaging of the same case. All distances can
be measured accurately and reliably.

L)

¢) Virtual placement of an implant 3.5 mm in diameter. Lack of
space is evident on the right side, as the implant is in contact
with adjacent roots. In contrast, on the left side, there is sufficient
space (more than 1.5 mm) on either side of the implant for
the periodontal ligament to cover the roots and alveolar bone
between implant and natural teeth.

Gt

d) Axial slices at two levels along the roots of the teeth - at the middle
of the root and at the root apex - showing the labio-palatal width
of alveolar bone, which can be evaluated for implant placement.




cated software that are available on the market or freely on
the internet. The software allow viewing of slices from any
direction and also provide a 3-dimensional rendering of the
whole volume. It should be noted that 3-dimensional recon-
structions are very useful for understanding the 3D relation-
ship between anatomical structures but are not suitable for
measuring the dimensions of such structures, e.g. for mea-
suring the bucco-lingual width of the alveolar process. This
is because the 3D reconstructions are created by specifying
a radiographic density value that acts as a threshold to sep-
arate what is visible in the 3D image (e.g. bone) from what
is not (e.g. soft tissues and air). However, due to inherent
deficiencies of CT (and especially CBCT), the densities of
different structures overlap each other and it is not possible
to specify a single value that will completely separate two
different tissues (bone from non-bone). Thus, the 3D recon-
struction may show elements that are not bone, or may miss
bony elements, or show thinner bone surfaces. For this rea-
son, an assessment and measurement is considered valid
when performed on slices where all tissues are shown in
their original radiographic density.

An example of a case with agenesis of maxillary lateral inci-
sors is shown in Figure 4. The panoramic radiograph gives
limited data, as the space between the roots of the canines
and the central incisors is not depicted with high validity. Po-
tential magnification errors do not allow the measurement of
distances between the roots with a high level of confidence,
whereas the inclination of the roots may be misleading. In
contrast, the CBCT images show the objects without distor-
tion and at their real dimensions. Computer software allow
viewing of the 3D images from any angle. Some software

contain a library of implant models and the user can virtually
place an implant in its future position and evaluate available
space, insertion direction and relationship of the implant to
the neighbouring anatomical structures.

Radiation dosage

An important factor for selecting a radiological examination
is the radiation dosage to the patient. Panoramic radiogra-
phy incurs significantly lower dosage than CBCT, but the
specific values depend heavily on the machine and the pro-
tocol that is used. Table 1 shows representative values, as
reported in the literature.

Effective dose is calculated by multiplying the absorbed
dose with a coefficient proportional to the biological sensi-
tivity of the tissue being irradiated. The coefficients for each
tissue type have been estimated by the International Com-
mission on Radiological Protection (ICRP) and were last
updated in 2007%". The new guidelines include coefficients
for the salivary glands, for which there were no separate val-
ues previously. Compared to the calculations based on the
ICRP 1990 guidelines, the new values show that panoramic
radiographs have a higher risk than previously considered,
mainly due to their high radiation of the salivary glands.
For this reason, the dosage ratio between panoramic and
CBCT radiography has improved in favour of the second,
but CBCT still holds the worst position.

Conclusions

Selection of the pre-surgical radiographic technique for im-
plant placement should be based on the specific needs and
characteristics of each case, and always under the general
principle of As Low as Reasonably Achievable (ALARA). The

Table 1. Effective dosage from a CBCT, a panoramic and a full-mouth periapical examination.

| Effective dosage (uSv) | Equivalent panoramic dosaget | Publication
Cone beam computed tomography
NewTom 9000 41-91* 2.0-45 Ludlow et al. 20033
NewTom 9000 64* 3.2 Tsiklakis et al. 2005
NewTom 3G 59** 2.9 Ludlow et al. 2006
NewTom 3G 30 -57# 15-28 Loubele et al. 2009*
i-CAT next generation 74 - 87# 3.7-43 Ludlow, Ivanovic 2008
i-CAT 193** 9.6 Ludlow et al. 2006
i-CAT 34 - 82# 1.7-41 Loubele et al. 2009*
i-CAT 36 - 182 1.8-9.1 Roberts et al. 20094
Panoramic

22* Ludlow et al. 20033

5-15* Gijbels et al. 2005

234 Palomo et al. 2008*

14 - 247 Ludlow et al. 2008’
Full-mouth periapical

|35 - 1707 [17-85 Ludlow et al. 2008

T Based on a panoramic dosage equal to 20 uSv.
* ICRP 1990 including dosage to salivary glands.

** |CRP 2005 provisional recommendations, similar to ICRP 2007.

#1CRP 2007




American Academy of Oral and Maxillofacial Radiology suggests that an axial slice image of the implant site should be taken
in all cases, either by conventional or computed tomography“. This proposal was published in 2000 and perhaps should be
updated to more recent data. The European guidelines of 2004 that concern radioprotection in dental radiology*” suggest
periapical radiographs in combination with a panoramic radiograph, in cases of a single implant, or, with CBCT, in cases of
multiple implants. The European initiative SEDENTXCT, with its main aim “to develop evidence-based guidelines on use of
CBCT in dentistry” has issued guidelines that include implant placement®. In the guidelines it is stated that “CBCT is indicated
for cross-sectional imaging prior to implant placement as an alternative to existing cross-sectional techniques where the radia-
tion dose of CBCT is shown to be lower”. As to when cross-sectional imaging is indicated, one can follow the advice of the
European Association of Osseointegration (EAO), which devised consensus guidelines on imaging for implant dentistry“®. It
should be noted that if CBCT images are taken, the clinical assessment of the images should be performed by a specially
trained maxillofacial radiologist, especially in wide field of view images.
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Epidemiology of dental agenesis in Greece

Marina Karamolegkou?

Abstract

Dental agenesis is common among orthodontic patients. There are plenty of reports for the prevalence and the patterns/phe-
notypes of dental agenesis existing among different populations. The present study refers to the prevalence of dental agen-
esis among Greek orthodontic patients, as well as the observed patterns. Patients from three orthodontic centers in Athens,
Greece participated in the study. The results are compared to similar studies on other populations. Finally a short report for
the influence of dental agenesis on the facial skeleton is presented.

Introduction

Dental agenesis is defined as the failure of formation of a
permanent or primary tooth. It is separated into oligodon-
tia, when one up to five teeth are missing, and hypodontia,
when more than six teeth are missing'. There are reports for
dental agenesis even among prehistoric populations?.
There are many studies and reports in the foreign literature
that refer to the prevalence and phenotype, according to
the race. Europeans have the highest prevalence, 11.3%?,
followed by Asians, 9.4% “, Americans, 7.4% ®° and Arabs,
4.0% ©.

A dispute for the prevalence of dental agenesis among
males and females exists up to nowadays. Earlier reports
claimed that females had a higher prevalence against
males”®9, Egermark-Eriksson & Lind® refer that the ratio be-
tween males and females is 2:3. In later reports that ratio
seems to change in 1:1 10411,

Tooth agenesis is one of the most common developmental
anomalies in humans'. Tooth agenesis appears a familial
or a sporadic trait. When familial, it is transmitted as an au-
tosomal dominant, recessive or X-linked type'®™. Com-
paring the incidence of dental agenesis between twins and
siblings, there seems to appear no statistical difference .
Dental agenesis is a common finding in many syndromes,
such as ectodermal dysplasia. In that particular syndrome
besides agenesis, there is microdontia and anomalies at
the morphology of teeth'. Plenty of other syndromes are
related to tooth agenesis'®, and a high incidence is reported
among people with oral clefts™.

Although in the primary dentition the prevalence of dental
agenesis is very low, from 0.5% up to 0.9%, there seems to
be a high correlation between agenesis in primary and per-
manent dentition. Persons having agenesis in their primary
dentition, always have agenesis in the permanent dentition,
as well?®2'. Many other tooth anomalies are combined to
tooth agenesis, such as canines’ impaction, microdontia of
upper lateral incisors, infraocclusion of primary molars and
distoangulation of mandibular second premolars?.

aOrthodontist

Environmental and genetic factors are associated to den-
tal agenesis. Young children that have accepted high-dose
chemotherapy and body irradiation appear higher incidence
of dental anomalies and tooth agenesis®. After the dioxin
accident in Seveso, ltaly, in 1974, people with higher levels
of dioxin in their blood also had a higher incidence of prob-
lems in tooth morphology and dental agenesis 2.

Genetic factors are under research the two last decades.
The first report was in 1996 for a mutation in the homeobox
gene MSX1, in a family appearing a familial trait of tooth
agenesis (Vastardis et al. 1996). Two other genes referred
to cause dental agenesis, named PAX9' and AXIN2%.

In the present study the prevalence of dental agenesis
among Greek orthodontic patients, the pattern of dental
agenesis, the incidence between the two sexes as well as
the incidence between, maxilla and mandible and right and
left side are examined. A first estimation for the heritage trait,
familial or sporadic, is reported. There is also a small men-
tion for the impact of dental agenesis on facial skeleton.

Incidence of dental agenesis

For the calculation of dental agenesis an epidemiologic
study took place, with the participation of three orthodon-
tic centres in Attica, Greece. The subjects were selected
by the files of the Orthodontic department of Athens Dental
School, the Orthodontic Department of the Military Dental
Clinic of Athens and the Orthodontic Department of the Na-
val Hospital of Athens.

Atotal of 2350 files were examined. Patients with syndromes,
craniofacial deformities and developmental anomalies were
excluded. Files with inaccurate information or diagnosis
were excluded, too.

Finally, 2061 files of orthodontic patients were selected
(1171 women and 890 men). Patients were between the age
of 7 and 47 years old, with average age of 13,5 years old.
All files included dental and medical anamnestic data, study
models, initial and final panoramic radiographs and photo-
graphs. Furthermore, all patients were clinically examined.
To ensure the accurate diagnosis of dental agenesis in pa-
tients younger than 12 years old, a later orthopantomogram



was examined, because the maxillary second premolars
are the teeth that may be mineralized even after the age
of 1227,

Through the 2061 patients, 202 of them have at least agene-
sis of one tooth. The highest number of missing teeth in one
person is 20 dental units (Table 1). The prevalence of tooth
agenesis is 9.7% for males and 9.8% for females. Univariate
logistic regression was used in order to assess the effect of
sex on missingness and indicated that there is no difference
in the odds between males and females. Sex has no impact
on the phenotype of agenesis.

Most patients with dental agenesis belong to the hypodontia
group, presenting a percentage of 88.6%. The percentage
of patients that belong to the oligodontia group is 11.4%.
The tooth most often missing is the left second mandibu-
lar premolar (35), followed by the left upper lateral incisor
(22), the right second mandibular premolar (45) and the
right upper lateral incisor (12). The rest teeth appear lower
incidence of missingness, in the following order: 31, 41, 15,

Number of Males Females Percentage
missing teeth

1 27 41 33,6%
2 33 40 36,1%
3 7 11 8,9%
4 7 8 7,4%
5 9 3 5,9%
6 2 5 3,4%
7 2 2 1,98%
8 0 1 0,5%
9 0 0 0%

10 1 0 0,5%
11 0 1 0,5%
12 1 1 0,9%
13 2 0 0,9%
14 0 1 0,5%
15 0 0 0%

16 1 0 0,5%
17 0 0 0%

18 0 0 0%

19 0 0 0%

20 2 1 1,48%

Table 1: Agenesis per sex. The incidence is refered to the sum of
tooth agenesis.

25,14, 42,17, 32, 37, 24, 27, 47, 13, 23, 16, 34, 43, 46, 26,
33, 44, 11 and 21 (Fig. 1). As far as it concerns the num-
ber of missing teeth per person, the highest incidence was
found for the agenesis of two dental units (Fig. 2), which are
most often the upper lateral incisors and the lower second
premolars.

If patients with agenesis get separated into subgroups, ac-
cording to the number of missing teeth, the incidence of
missingness changes. For example among patients with
one missing tooth, the left second mandibular premolar has
the highest incidence of missingness (Fig 3).

Among patients with two missing teeth, the upper lateral
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Fig 1: Incidence of agenesis per tooth (third molars are not
included).

Illlliﬁi g6588 § %

FF O3 & B B T OB OB A OER oMWW I W

EREEEERE

Fig 2: Number of missing teeth per person.

incisors have the highest incidence of missingness (12, 22)
(Fig. 4) followed by the second mandibular premolars. A
special observation was made for that subgroup; persons
with agenesis of one lateral incisor always had and the other
lateral incisor missing, in contrary to agenesis of any other
tooth.

When agenesis of three or four dental units occurs, the most

Fig 4: Agenesis of 12, 22 in a person missing two dental units

missing.




usual phenotype is agenesis of the upper and lower second
premolars (Fig. 5). When five dental units are missing they
are usually the four second premolars and one more tooth
from the frontal or the distal area of the dental arch (Fig. 6).
When grouping the persons that belong to the group of hy-
podontia, it is observed that the most often missing tooth is
the left second mandibular premolar, followed by the right
second mandibular premolar and the upper lateral incisors
(Fig 7).

In the group of oligodontia the observed phenotype is dif-
ferent. There is not a specific phenotype but, generally, the
highest incidence of missingness belongs to the upper lat-
eral incisors, followed by the central mandibular incisors,

Fig 5: Agenesis of 15, 25, 35 and 45 in a person missing four dental
units.

Fig 6: Agenesis of 12, 25, 35, 45 and 22 in a person missing five
dental units.

the upper second premolars and the mandibular second
premolars (Fig 8). In the group of oligodontia a different
phenotype is observed, in comparison to the group of hy-
podontia, where the mandibular second premolars and the
upper lateral incisors are most often missing. In the group
of oligodontia the mandibular lateral incisors have a high
incidence of agenesis, but in the group of hypodontia that
incidence is very low (0.6%).

Comparing the groups of hypodontia and oligodontia, there
is a statistically great difference the percentage of agenesis
of the second mandibular premolars (35, 45) and the lateral
maxillary incisors (12, 22). All the other teeth have almost
the same percentage of agenesis in both groups (Fig. 9).
Comparing the right and the left side there is not a statistical
difference.

The effort to define the sporadic or familial trait of dental
agenesis was really difficult because most parents of chil-
dren belonging to the hypodontia group, didn’t know if they,
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Fig 7: Incidence of agenesis per tooth for persons belonging to the
hypodontia group.
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Fig 8: Incidence of agenesis per tooth for persons belonging to the
oligodontia group.
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Fig 9: Comparing the incidence of agenesis between the two
groups.
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or someone else in the family had a missing tooth, too. In
the oligodontia group, due to the seriousness of the situa-
tion, most patients knew about the familial or sporadic trait
of heredity. Through the 23 persons, 12 of them had a fa-
milial trait, 9 of them a sporadic trait and 2 did not know if
there was another member of the family having agenesis
(Fig. 10)

Discussion

Plenty of theories exist about dental agenesis. As reported,
the second mandibular premolar has the highest incidence
of missingness. The results of the present study come into
agreement with most of previous studies concerning the
Greek population and other populations. On the contrary,
Davis PJ (1987) 28 and Niswander & Sujaku (1963) # report



that the most often missing tooth in Chinese and Japanese
people, is the central mandibular incisor. Other investi-
gators report that the tooth with the highest incidence of
agenesis is the upper lateral incisor®3132333435 According to
Clayton JM (1956) % the above teeth, with the third molars,
are under evolutionary pressure. Such a fact cannot explain
agenesis of mandibular central incisors.

In 1988, Svinhufvud et al. * tried to give another theory
based on anatomical sights. They assumed that some re-
gions of the jaws are under the influence of epigenetic fac-

iy
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Fig 10: Incidence of traits of heredity for dental agenesis in person
with oligodontia.

tors during embryogenesis. Those areas are: the region of
fusion of the middle and lateral nasal processes, which are
the areas containing the central and lateral upper incisors,
and the region of fusion of the mandible, which contains
the mandibular central incisors. As far as it concerns the
second premolars, the explanation for their high incidence
of agenesis is their position at the distal end of the primary
dentition, which is a fragile point, according to Stritzel et al.
(1990).

Plenty of reports exist for the impact of dental agenesis on
the facial skeleton. There are many studies with cephalo-
metric values of persons with dental agenesis. Most of them

conclude that the maxilla is reduced compared to the max-
illa of persons without dental agenesis. As a result is the
retrognathism of the maxilla3®441,

Conclusions

The participation of the three orthodontic centers gave the
ability of a great number of patients. The results of the pres-
ent study are:

e The prevalence of dental agenesis is 9.8%

e There is not a statistic difference between sexes

e The pattern/phenotype does not seem to be influenced
by the sex

e The percentage of hypodontia is 88.6% and of oligodon-
tiais 11.4%

e The highest incidence of dental agenesis, in a total of
592 missing dental units, belongs to the left second
mandibular premolar (35)

e Most persons with dental agenesis, miss two dental
units

e According to the number of missing dental units, there
are different patterns of dental agenesis

e |n the hypodontia group the highest incidence of agen-
esis belongs to the second mandibular premolars (35,
45)

® In the oligodontia group the highest incidence of agen-
esis belongs to the upper lateral incisors

e There is no statistic difference when comparing the
maxilla and the mandible, or the right and left side

® 52,2% of person belonging to the oligodontia group had
a familial trait of inheritance and the rest 39.1% had a
sporadic trait of inheritance.
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Genetics of tooth agenesis

Heleni Vastardis?®

Dentists must understand genetics to provide accurate information to patients and be able to discuss benefits and limitations
of the biological, clinical, and ethical issues related to genomic-based health care.
J Dent Educ. 68(8): 809-818, 2004

Evidence supporting the genetic basis of human familial tooth agenesis is being established through the identification of
mutations that result to the condition. Although the over 300 genes identified to play a role in mouse odontogenesis could
potentially be candidates for tooth agenesis in humans, only three of them have they been associated with the familial non
syndromic, autosomal dominant tooth agenesis. Two of them' 2, MSX7 and PAX9 seem to be critical for premolar and molar
development as the phenotype of affected family members points out. The third one?, another dental -and more- gene, AXIN2
is associated with a less tooth-specific agenesis type involving almost any permanent tooth except for the upper central inci-
sors along with predisposition to colorectal cancer. During the last fifteen years several mutations were identified on the MSX7,
PAX9 and AXIN2 genes and effort is being made towards linking the genotype to the dental phenotype and explaining human
heterodonty.

This report aims to review the latest developments in the field of human molecular genetics relatively to tooth agenesis, to
comment on possible obstacles in the way of identifying defective dental genes and to emphasize the need for genotype to
phenotype associations in order to speed up the process of understanding human tooth development.

Introduction

Tooth agenesis or the developmental failure of certain teeth is the most common anomaly of the human dentition. Other terms
such as hypodontia, partial anodontia or oligodontia are being used interchangeably in the literature to describe numeric
dental anomalies. Tooth agenesis occurs as part of a genetic syndrome or as an isolated sporadic or familial finding. Familial
tooth agenesis (FTA) is transmitted as an autosomal dominant, autosomal recessive or X-linked trait although there are cases
of FTA with no clear segregation pattern. The condition presents interfamilial and intrafamilial variation in its expression“.
Maxillary lateral incisors, second premolars, and third molars are the most frequently targeted teeth of the permanent denti-
tion with an incidence that varies among 2.2%, 3.4%, and up to 30% respectively. Primary dentition is less frequently affected
(0.1%) (Figure 1, reviewed?).

Tooth agenesis often presents with associated findings such as atypical or smaller teeth and delay of development and erup-
tion of certain teeth® ¢. Unfavorable pathway of eruption or impaction of certain teeth such as distal inclination (distoangula-
tion) of second lower bicuspids and palatal impaction of upper canines are established microforms of the dental syndrome
that accompanies dental agenesis® .

Tooth has been used as a model for understanding organogenesis for years as a typical example of an organ undergoing
complex morphogenesis regulated by epithelial-mesenchymal interactions. Although considerable information has been ac-
cumulated —-more than 300 genes have been identified to be expressed during mouse odontogenesis- and the elucidation of
the molecular events of odontogenic induction is a work-in-progress, the molecular basis of human tooth development and
patterning remains largely undefined. The Human Genome Project has given fresh impetus to the experimental investigation
of odontogenesis providing the art and science of locating genes on chromosomes. Naturally, gene mapping reflects gene
defect mapping via identification of human mutations that cause conditions such as tooth agenesis.

Pinpointing human defective dental genes-Three the homeobox gene, MSX1 (muscle segment homeobox 1),
genes for the “odontogenic code” resides’.

Msx1 is a transcription factor expressed in several embry-
onic structures including the dental mesenchyme. Targeted
inactivation of Msx1 in transgenic mice leads to arrested
tooth development at the bud stage7. Msx 1+ deficient mice

Genetic defects causing tooth agenesis have recently start-
ed to be emerging. Genetic linkage studies in a family with
autosomal dominant agenesis of second premolars and
third molars identified a locus on chromosome 4p, where

a Assistant Professor, Oral Biology, School of Dentistry, National and Kapodistrian University of Athens, Greece
b Assistant Professor, Department of Orthodontics, School of Dental Medicine, Tufts University, Boston, MA, U.S.A.



Figure 1: Clinical heterogeneity of tooth agenesis and relevant incidences

exhibit multiple craniofacial abnormalities including cleft
palate, whereas the heterozygotes appear completely nor-
mal’.

The dental phenotype of the Msx7 deficient mice, the ex-
pression assays in murine teeth, and the availability of the
human genomic sequence of MSX1, the candidate gene
residing in the locus we identified by genetic linkage analy-
ses, have prompted us to MSX7 mutation screening.
Sequence analyses have detected a missense mutation
(Arg196Pro) in the homeodomain of MSX7 in all affected
family members providing evidence of the involvement of
the human MSX1 in tooth development'. Although the pat-
tern of agenesis in this family is bilateral and symmetric and
involves second premolars and third molars, some affected
members, also presented phenotypic variability by lacking
flanking teeth such as maxillary first premolars or mandibu-
lar first permanent molars. The Arg196Pro MSX1 mutation
results in a protein containing an Arginine to Proline substi-
tution at position 31 of the homeodomain of the MSX7. The
homeodomain consists of 60 aminoacids and is the most
well conserved area through evolution of MSX1.

To investigate the consequences of this substitution on the
structure and function of the gene, we performed biochemi-
cal and biological analyses®. These analyses have shown
that the single point mutation renders MSX1 inactive. Such
data point to haploinsufficiency -insufficient amount of the

functional protein- as the mechanism causing tooth agen-
esis in this family®.

The selective effect of a single amino acid change in a pro-
tein, -presumably present in all teeth-, on only certain teeth
can be best explained in terms of a threshold active dur-
ing odontogenesis. For a complete tooth to develop this
threshold needs to be overcome. Since tooth agenesis in
this family segregates as an autosomal dominant trait, in-
activation of one copy of MSX1 deprives tooth primordial of
its odontogenic potential, and highlights the importance of
dosage for mediating the biological actions of MSX1.
Apparently the reduced dosage of MSX1 in other teeth, is
better tolerated, suggesting that morphogenesis of the af-
fected teeth requires a greater amount of MSX1. The idea of
an individualized need for MSX1 amongst different types of
teeth is also supported by the clinical observation what while
individuals with MSX1 defects always fail to develop second
premolars and third molars, flanking teeth are more variably
affected. Alternatively, tooth morphogenesis in the affected
family might be particularly susceptible to a reduced MSX1
dosage because of specific effects on genetic background.
Interestingly, all affected members reported a complete
primary dentition suggesting functional redundancy of ho-
meoprotein signals and/or that other genetic mechanisms
are involved in the development of the primary teeth. Such
state can also be explained by a reduced need of MSX1 in



the primary dentition or could even be in accordance with
the lack of defects in heterozygous mice.

MSX1 has also been associated with syndromic forms of
tooth agenesis. A nonsense mutation (Ser105Stop) in the
MSX1 gene, in a family with autosomal dominant tooth agen-
esis and combinations of cleft palate only and cleft lip and
palate has been identified, providing additional evidence for
the importance of this gene in craniofacial development9.
The clinical profile of the affected individuals in this family
resembles the phenotype of the Msx1 knockout mice. The
MSX1 effect on tooth, lip and palate development offers an
appreciation of the associations between different organs in
the developing body®.

Another nonsense mutation (Ser202Stop) in the home-
odomain of MSX7 has been found to cosegregate with the
phenotype of Witkop syndrome -also called tooth and nalil
syndrome- suggesting that MSX1 controls the fate of both
nail and tooth buds™.

The dental phenotypes associated with the Ser105Stop and
Ser202Stop mutations are typical for MSX7 mutations. In
both cases, second premolars and third molars were the
teeth at stake.

Another mutation, (Met61Lys) upstream of the homeodo-
main of MSX1 has been identified in a family, presenting a
tooth agenesis profile similar to that of the Arg196Pro muta-
tion'".

Based on the clinical information provided in the literature,
these two MSX7 mutations (Arg196Pro and Met61Lys) ap-
pear responsible for a specific pattern of severe tooth agen-
esis that involves second premolars and third molars but,
not maxillary molars. On the contrary, the autosomal domi-
nant orofacial clefting and tooth agenesis, and the Witkop
syndrome nonsense mutations are capable of producing a
variable degree of maxillary molar agenesis. Whether the
severity and/or extent of the phenotype depend on the loca-
tion of the genetic defect (complete absence of the home-
odomain for the Ser105Stop, non involvement of the home-
odomain for the Met61Lys mutation etc) or tissue-specific
genes compensate for MSX1, modifying its expression re-
mains to be investigated. The variation observed suggests
that other factors modulate the effects of MSX7 mutations.

It has been suggested that tissue-specific differences in the
expressivity of the MSX1 mutations, resulting from a com-
parable loss of MSX1 function, can be explained by modifier
genes’ actions™.

More known MSX7 mutations are summarized in Table 12
13, 14, 15_

Many cases of tooth agenesis have not been explained by
MSX1 defects. Five additional families presenting different
types of missing teeth (incisal, premolar or canine agenesis)
were evaluated for linkage to MSX74. None of these families
was linked to MSX7 demonstrating that defects in different
genes contribute to the clinical variation of this disorder and
therefore, tooth agenesis is characterized by genetic het-
erogeneity*.

Two additional independent groups'® ' failed to associate
MSX1 with familial or sporadic tooth agenesis. In particular,
studies in Finnish families have shown recombinations be-
tween MSX7 and hypodontia™. The pattern of hypodontia in
these particular families is a non-uniform one, ranging be-
tween numerical and morphological dental malformations
i.e., incisor agenesis and premolar agenesis and conically-
shaped teeth. Additionally, gene carriers exhibit no dental
phenotype suggesting a model of reduced penetrance for
these families’®.

PAX9 (paired box 9) is another defective gene found to cause
human tooth agenesis in a family with agenesis of mainly
permanent molars and sporadic agenesis of second premo-
lars and lower permanent lateral incisors. Via genome-wide
linkage analyses and candidate gene sequencing a frame
shift mutation of the PAX9 gene was reported?.

Pax9 is a member of the Pax-family of homologous genes
that code for the paired-box containing transcription factors.
Pax9 is expressed in neural-crest derived mesenchymal
cells in the craniofacial region. The need for functional Pax9
gene was shown by the creation of Pax9 null mouse'. Ho-
mozygote knockouts have secondary cleft palate and other
abnormalities in the craniofacial skeleton and they lack all
teeth and derivatives of the third and fourth pharyngeal
pouches. The heterozygotes with one functional allele ap-
pear completely normal.

Another nonsense mutation in the PAX9 gene has been as-

MSX1 MUTATION PHENOTYPE REFERENCE
MUTATION TYPE
R196P MISSENSE FTA Vastardis et al., 1996
S105X NONSENSE FTA + cleft lip and palate van den Boogaard et al., 2000
S202X NONSENSE FTA+NAIL Jumlongras et al., 2001
DYSPLASIA
Witkop Syndrome
M61K MISSENSE FTA Lidral and Reising, 2002
G187X NONSENSE FTA De Muynck et al., 2004
G22RfsX168 FRAMESHIFT FTA Kim et al., 2006
A194V MISSENSE FTA Mostowska et al., 2006
A219T MISSENSE FTA Chishti et al., 2006

Table 1: Reported MSX1 mutations




sociated with autosomal dominant molar tooth agenesis in
a Finnish family™. The A340T transversion creates a trun-
cated PAX9 protein at the end of the DNA-binding paired-
box. The tooth agenesis phenotype involves all permanent
second and third molars and the majority of the first molars
and resembles the previously reported PAX9 phenotype.
Haploinsufficiency of PAX9 has been proposed as the likely
mechanism for such a phenotype™.

In a small nuclear family, in which a father and his daughter
are affected with agenesis of all primary and permanent mo-
lars, evidence has been provided supporting that deletion
of the entire PAX9 gene is the cause of molar agenesis®.
These data support a model of haploinsufficiency for PAX9
as the underlying mechanism for tooth agenesis?'.

More known PAX9 mutations are summarized in Table 2 2
23, 24, 25, 26, 27, 28, 29, 30.

In another Finnish family with molar tooth agenesis, similar
sequence changes in PAX9 have not been found™.
Attempts to detect more participants in the human odon-
togenic code have given two more dental loci®" % A fam-
ily with autosomal recessive hypodontia associated with
various dental anomalies, such as enamel hypoplasia and
failure of eruption has been linked to a region on chromo-
some 16q°'. There is no report on the specific genetic defect
responsible for this type of hypodontia, as yet®'. Another
locus on chromosome 10g11.2 has been recently identified
causing agenesis of permanent teeth®.

Studies in a Finnish family with severe familial tooth agen-
esis who did not present with mutations in MSX7 or PAX9,
the two genes that when mutated can lead to oligodontia,
disclosed the presence of a mutation (R656X) in the axis

inhibition protein 2 (AXIN2) gene®. The medical records of
the family revealed a history of familial adenomatous poly-
posis. The possibility of establishing a dental clinical marker
to screen for colorectal cancer brings additional interest to
the studies of the genetic regulation of tooth agenesis.
AXIN2 is a negative regulator of the Wnt signaling pathway.
Axin2 is expressed during mice odontogenesis in the dental
mescenchyme, enamel knot, dental papilla mescenchyme,
and in mesenchymal odontoblasts. There is also extensive
evidence of the expression of AXIN2 in colorectal tissues
leading to carcinomas®.

At least 8 permanent teeth were missing in 11 members of
the family and 2 of them developed only 3 permanent teeth.
Colorectal cancer or precancerous lesions of variable types
were found in 8 of the patients with tooth agenesis®.

The association with AXIN2 and tooth agenesis was inde-
pendently investigated in 55 Polish dental patients and an
association was found between tooth agenesis and markers
in the gene®. On the other hand, germline AXIN2 mutations
were found to be rare in patients with multiple polyposis3.
Work from Callahan et al., further supports a role of AXIN2
in human tooth agenesis and suggests AXIN2 is involved in
sporadic forms of common incisor agenesis. Future stud-
ies should identify which specific tooth agenesis subpheno-
types result from AXIN2 genetic variations®.

Recent work by van den Boogaard et al., identified WNT70A
mutations in 19 (56%) of 34 unrelated patients with non-
syndromic tooth agenesis and concludes that WNT70A is a
major gene in the etiology of isolated hypodontia®.

Mutation type PAX9 mutations AA change Phenotype Reference
Frameshift - Nonsense 218_219insG G73fsX243 Oligodontia Stockton et al., 2000
Nonsense A340T Lys114stop Oligodontia Nieminen et al., 2001
Frameshift - Nonsense 792_793insC V265fsX315 Oligodontia Frazier-Bowers et al., 2002
Missense A271G Lys91Gilu Hypodontia Das et al., 2003
Missense G151A Gly51Ser Oligodontia Mostowska et al., 2003
Missense T62C Leu21Pro Hypodontia Das et al., 2003
Frameshift — Nonsense 175_183del/ins288bp R59fsX177 Oligodontia Das et al., 2003
Missense C76T Arg26Tyr Oligodontia Lammi et al., 2003
Missense G83C Arg28Pro Oligodontia Jumlongras et al., 2004
Transition A1G Met1Val Oligodontia Klein et al., 2005
Missense A259T lle87Phe Oligodontia Kapadia et al., 2006
Nonsense C175T Arg59stop Oligodontia Tallon-Wolton et al., 2007
Missense C139T Argd7Tyr Oligodontia_ Zhao et al., 2007
Missense G16A Gly6Arg Hypodontia Wang et al., 2008

G128A & C129A Ser43Lys Oligodontia
Frameshift mRNA instability 321_322insG Oligodontia Suda et al., 2011

Table 2: Reported PAX9 mutations




Conclusions

MSX1, PAX9 and AXIN2 mutations can explain a fraction of tooth agenesis cases and particularly, the familial and the most
severe ones where multiple posterior teeth are missing. So far, gene defects responsible for anterior teeth i.e., incisal and
canine agenesis have not been uncovered in humans.

Experimental animal models have given clear indications of patterning in the mouse dentition. To mention a few, DIx-1 and
DIx-2 null mutant mice are missing maxillary molars whereas maxillary and mandibular incisors and mandibular molars are
normal®. The opposite phenotype can be seen in the activin BA, activin receptor lIA and lIB, and Smad2 mutant mice®.
Therefore, it becomes clear that understanding dental anomalies is impossible using solely a monogenetic model, but rather,
genetic, epigenetic and environmental interactions operate towards development of a pathological phenotype®.

As knowledge of tooth agenesis genes expands, a deeper understanding of the condition will be obtained in terms of the
relation between clinical characteristics -severity and complexity of the phenotype- and sequence features. Interpretation of
the genomic data will help in reconstructing odontogenesis in the laboratory and relate protein function to new treatment
modalities.

The identification of mutated genes will help to evaluate how other factors modify the phenotypic appearance of these anoma-
lies. Gene function analyses would further assist to understand the most common ones.

Finally, the identification of the pathogenic mechanisms of non-syndromic teeth anomalies would also clarify the role of teeth
in craniofacial development, and would contribute to the diagnosis, treatment and prognosis of congenital malformations, and
the eventual association with other severe diseases (e.g., oligodontia and colorectal cancer). Knowledge gained would lead
to the development of simple tests for doctors to make an early diagnosis of severe health problems.
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Congenitally missing upper laterals. Clinical considerations: Orth-
odontic space closure

Marina Karamolegkou?, Panagiotis Prevezanos®, Panagiotis Christou®

Introduction

Discrepancies in the number of permanent teeth is a common finding varying from total absence of the teeth (anodontia) to
congenital absence of only a few teeth (hypodontia or oligodontia in congenital absence of six teeth or more). As a general
rule, if only one or a few teeth are missing, the absent tooth will be the most distal tooth of any given type. If a molar tooth is
congenitally missing, it is almost always the third molar; if an incisor is missing, it is nearly always the lateral; if a premolar is
missing, it almost always is the second rather than the first. Lower incisors are an exception of this rule "2,

One or more third molars are missing in 20-25% of the population. The prevalence of congenital absence of the other teeth
varies in different populations. Prevalences around 6% are given for the Scandinavian population with about two per cent each
for mandibular premolars, maxillary premolars and maxillary lateral incisors 2.

The treatment options include space opening or closure of the spaces which are a result of the congenitally missing lateral
incisors. The present review refers to the orthodontic space closure.

This treatment approach includes orthodontic treatment with fixed appliances for closing of the spaces and replacing the con-
genitally missing maxillary lateral incisors by the canines and the canines by the first premolars, respectively. It is a common
and popular approach which can lead to very esthetic and satisfying results nowadays with the aid of esthetic and restorative
dentistry. The most difficult task in substituting canines for missing lateral incisors is the achievement of an excellent esthetic

and functional outcome that resembles an intact natural dentition.

Indications and contraindications

Orthodontic space closure may be indicated or contraindi-
cated, after the evaluation of the factors below:

Important considerations are:

e Profile

e Malocclusion

e Size, shape and color of the teeth

e Bilateral or unilateral absence

e Smile line

Particularly, these factors are:

Profile. A careful examination must be done so the profile
type is evaluated, apart from the occlusal type. In general,
a balanced, relatively straight profile does not influence the
decision of the appropriate treatment plan.

A patient with mildly convex profile with no contraindica-
tions for space closure is preferred to be treated by canine
substitution. Especially, when there is a little growth poten-
tial and overjet reduction by retraction of the central incisors
will be used to camouflage a skeletal problem. However,
space closure in a patient with moderately convex profile,
retrusive mandible and a deficient chin prominence may
not be the best option. A better alternative may be one that
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addresses not only the dental malocclusion but the facial
profile as well, such as orthognathic surgery.

Patients with concave profile type present midface deficien-
cy and/or mandibular prognathism. If the treatment plan is
canine substitution of the missing maxillary lateral incisors,
this may increase profile concavity and maxillary deficiency.
So, these patients should be treated by space opening for
prostheses 3+

Malocclusion. Angle Class Il malocclusion with maxillary
prognathism is considered as an obvious indication for
space closure. In this occlusal pattern, the molar relation-
ship remains Class Il and the first premolars are located
in the traditional canine position. A Class | malocclusion
with sufficient crowding where mandibular extractions are
required is also an indication for space closure 2 (Fig. 1).
Generally, whenever teeth of the mandibular arch need to
be extracted for orthodontic reasons, such as severe crowd-
ing or protrusion, space closure is the suitable option (Fig.
2). Another indication is a patient with full-lip profile when
anterior teeth are severely protruded, or tipped labially or a
patient with a balanced profile with normally inclined ante-
rior teeth and minimal or no space available in the maxillary
arch 5. When there is generalized spacing in the arch, clos-
ing the spaces is not indicated, but on the contrary, when
crowding is present, space closure is the suitable option.
The congenital absence of lateral incisors in Class Ill maloc-
clusions is generally considered as a contraindication for



orthodontic space closure, especially in patients with ret-
rognathic profile type. These cases usually have an edge-
to-edge or negative overjet which may be worsen if the
spaces are closed as the maxillary arch contracts.

Size, shape and color of the teeth. Normally, the canine is
a longer and larger tooth, mesiodistally and labiolingually,
than the lateral incisor it is to replace ¢, and the first premolar
is shorter and narrower than the canine. These differences
can create an unattractive periodontal profile with too long
and too large mesiodistally ‘lateral incisors’, and too short
and too small ‘canines’, respectively. Moreover, the natural
canine is usually darker and more yellowish than the intact
central incisor and its color should be addressed and ap-
proximate that of the central incisor, which can be achieved
by at-home or in-office vital bleaching 347°.

Unilateral absence. These cases seem to be more difficult
to manage than the bilateral absence because it is not easy
to achieve a midline symmetry which contributes to better
dental harmony. In addition, the contralateral incisor is often
peg-shaped or diminutive with a thin and short root which
causes size discrepancy between the anterior teeth °. In
such circumstances, extraction of the contralateral incisor
and normal space closure may be a better option as it fa-
cilitates the maintenance of midline and dental symmetry of
the maxilla 3471,

Smile line. In a patient with a high smile line, the demand on
esthetic result is enhanced as the gingival levels are more
visible. These patients should be treated with orthodontic
space closure, as it results to an esthetically more attractive
outcome, and should not be treated with space reopening
and lateral incisor implant placement, especially young pa-
tients. It is unconceivable that such a technique can achieve
the long-term occlusal, gingival, and periodontal results in
the esthetic zone that are seen with space closure®+"2,

Advantages

The major advantage of space closure is the permanence of
the finished result. This is a one-shot therapy, which means
that the overall treatment can be completed by the end of
orthodontic treatment at an early age with a permanent re-
sult and long-term stability. The alveolar bone height in the
actual region is maintained by the early mesial movement of
the canine. The individual keeps his natural dentition which
means that lifelong prosthetic restorations, that are likely
to need repairs or replacements in the future, are avoided.
Thus, the total cost of treatment is reduced for patient’s
benefit 214, In addition, clear and natural gingival margin is
achieved which will change in synchrony with the patient’s
own teeth over a lifetime and any change due to the normal
aging or for other reasons (mechanical, including tooth-
brushing, or periodontal) will take on a natural look 7215,

The esthetic result of space closure as a treatment option in
patients with congenitally missing maxillary lateral incisors
is generally preferred by general dentists, orthodontists,
combined dental specialists, and laypeople. An interesting
point was that a significant percentage of general dentists

would restore the missing lateral incisors with implants for
esthetic reasons but, even those professionals who felt the
missing teeth should be restored, many did not prefer the
esthetic result of a restored option 3™,

In another study, Robertsson and Mohlin ¢ evaluated the
satisfaction of fifty treated patients with lateral incisor agen-
esis. They have shown that (a) patients treated by space
closure were more satisfied with the treatment results than
the prosthesis patients, (b) there was no difference between
the 2 groups in prevalence of signs and symptoms of tem-
poromandibular junction (TMJ) dysfunction, and (c) pa-
tients with prosthetic replacements had impaired periodon-
tal health with accumulation of plaque and gingivitis.

Disadvantages

The tendency of the anterior teeth to reopen and relapse,
after the orthodontic treatment is completed, is considered
as the main disadvantage ®"'2'7. However, this can be over-
come with long-term fixed retention with a palatally bonded
flexible spiral wire retainer on the palatal surfaces of the six
anterior teeth.

Another disadvantage of this treatment option is the enam-
eloplasty which is required usually on both the canine and
premolar in order to resemble the teeth they substitute 3.
Moreover, the color difference between incisors and ca-
nines, can cause esthetic problems and requires restora-
tion. In addition, the fact that canine-protected occlusion is
not feasible with space closure is considered as a disad-
vantage by certain authors, due to the stress placed on the
premolars 5. Though, long-term occlusal and periodontal
studies have shown there is no evidence for establishment
of Class | canine relationship and space closure with pre-
molar substitution for canines can lead to an acceptable
functional relationship with modified group function on the
working side .

CONCLUSIONS

Orthodontic space closure is a valid treatment option in
cases of congenitally missing maxillary lateral incisors and
depends on the evaluation of profile, state of occlusion, and
the available space.
e Mildly convex profile
e (Class Il malocclusion
e Atendency towards maxillary crowding in a patient with
a well-balanced profile and normally inclined anterior
teeth
Marked maxillary crowding or protrusion
Canines and premolars of similar size
Dentoalveolar protrusion



Fig. 1. A. Patient with congenitally missing upper laterals and class | malocclusion. Mandibular extractions to resolve the lack of space were
decided. B. Treatment outcome after orthodontic space closure.

A

Fig 2. A. Patient with congenitally missing 22 and conoid 12. Cephalometric analysis revealed upper and lower bimaxillary protrusion. Mandibular
extractions with extraction of the conoid 12 were decided. B. Final result after orthodontic space closure.

A
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Congenitally missing maxillary laterals. Restorative and prosthetic

options

Efstratios Papazoglou® - Panagiotis Christou®

Introduction

When a patient with agenesis of maxillary lateral incisors visit an orthodontist, then he faces a therapeutic dilemma: closure
of the spaces due to agenesis of the lateral incisors or space opening for prosthetic restorations. Important difference of the
restorations in the anterior region of the upper jaw is the high esthetic demands, making the selection and performance of the
most appropriate type of restoration difficult, while an additional factor is the conservation of tooth structure. Therefore, create-
space management for prosthetic restorations in the region of missing lateral incisors is needed. By this option, all the teeth
are maintained in their natural position in the dental arches and the lateral incisors are replaced by prosthetic restorations.

INDICATIONS AND CONTRAINDICATIONS

The following factors have to be evaluated in a patient with
congenitally missing lateral incisors so as to proceed to
space opening or closing procedures (Table).

Profile: Patients with concave profile type usually have
an edge-to-edge or a negative overjet and present mid-
face deficiency and/or mandibular prognathism. If upright
maxillary incisors need to be protruded, or tipped labially,
to correct anterior crossbites or to gain upper lip support,
space opening is indicated as this will improve the midface
deficiency.'?

Occlusion: Class Ill malocclusion is regarded as an inargu-
able indication for space opening and prosthetic restora-
tions for the missing lateral incisors as this can camouflage
the existing malocclusion. This will effect also in the possi-
ble midface discrepancy that usually co-exists in this type of
malocclusion. Where the skeletal discrepancy is not severe,
the space opening procedure may produce a stable Class
| incisor relationship at the end of treatment, if sufficient
overbite is present.23* Orthodontic space opening is also
indicated when there is no significant malocclusion or nor-
mal intercuspation of the posterior teeth, as it will maintain
an Angle Class | occlusal type.1 Finally, when pronounced
spacing is present in the maxilla, space opening is the treat-
ment of choice."®*

Advantages

Space opening for missing maxillary incisors favors an ideal
intercuspation of canines through first premolars and as a
result this is marked as an advantage both functionally and
occlusally."*® These teeth are maintained in their natural po-
sition within the dental arch with their natural morphology.
In addition, if the treatment plan includes a single tooth im-
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plant, the natural teeth remain totally untouched. Finally, the
orthodontic treatment is generally shorter in contrast with
orthodontic space closure."”®

Disadvantages

The major disadvantage of this treatment option is that it
commits the patient to a lifelong prosthesis in the most vis-
ible area of the mouth where tooth shade and transparency,
gingival color, contour and margin levels are critical and
difficult to control, particularly in the long term."™® Further-
more, the overall treatment is not complete when the orth-
odontic treatment ends. This means, particularly in adoles-
cent patients, that the patient needs long-term retention of
the spaces with temporary retainers until all skeletal growth
is complete and tooth eruption has ceased, so he or she
is eligible for permanent restoration. In addition, all the ad-
ditional expenses for the permanent restoration and its life-
long maintenance are marked as a disadvantage.”"

RESTORATIVE AND PROSTHETIC OPTIONS

Closing diastema and tooth shape modification with
direct composite resin

This restorative option is considered the most conservative
since it maintains the adjacent teeth intact. If closing the
diastema is selected as a therapeutic option, usually it is
necessary to modify the shape of the tooth. The simplest
and most conservative way of modifying the shape of ca-
nine to lateral incisor is with the use of composite resin and
adhesive systems. The shape change may be realized with
laminate veneers too (partial coverage restorations) using
ceramics or composite resins. In both occasions it is neces-
sary to fabricate a diagnostic wax up followed by transfer of
all the changes to the oral cavity. In the case of direct resto-
rations we transfer the diagnostic wax up to the mouth with
the aid of an anatomic guide made out of silicone (silicone
index) that covers the palatal surface of all adjacent teeth



along with their incisal edge.

Enamel is prepared for adhesion first by superficial grind-
ing. By grinding the outermost layer, the aprismatic enamel
is removed and is ready for etching with phosphoric acid.
Enamel grinding is realized with a fine diamond or intraoral
sandblasting. Composite resin masses are selected for the
restoration that have such optical properties that the resto-
ration: a)mimics the adjacent teeth, b) the margins of the
restoration are indistinguishable and c)the restoration gives
a satisfactory esthetic result (Pictures 1a-f).

Shape modification with indirect partial coverage resto-
ration

Alternatively shape change can be done with indirect resto-
rations of full or partial coverage. In all cases that we plan
to implement many changes a diagnostic wax up should
be accomplished first followed by a mock up or provisional
restorations (Pictures 2 a-f) to try the new functional and
esthetic situation. If all elements of the restoration are satis-
factory then we advance to the fabrication of the definitive
restorations.

Resin bonded bridge

When we select to create the space for the prosthetic re-
habilitation of the missing tooth with resin bonded bridge
(RBB) we maintain the adjacent teeth intact or we remove
minimum amount of tooth structure to create space for the
“wings” when occlusion is tight or to create path of with-
draw. Historically, these restorations have a metallic frame
made out of base metal alloy and porcelain coverage of the
pontics. Today there are modern materials for the construc-
tion of these restorations. Instead of feldspathic porcelain,
laboratory composite resin can be used (Pictures 3 a-d).
Additionally, there is the possibility of construction of all ce-
ramic RBBs covering a high strength ceramic core with feld-
spathic porcelain. Finally, the RBB can be fabricated with a
glass-fiber frame, covered with laboratory processed com-
posite resin (Pictures 4a-e). The 5-year success rate reaches
67.3% with fracture or decementation of the bonded wing as
the main reason.'2 The parameters that must be considered
for the placement of such restoration include location in the
mouth, abutment mobility, thickness and translucency of
abutments, as long as the occlusal situation. Parafunctional
habits are a contraindication for placement of this type of
restoration due to the high risk of decementation.™'® They
can be distinguished to those bonded on one side (Pictures
5a-h) and those bonded bilaterally (Pictures 3c, 4d).

Cantilevered fixed partial denture

Cantilevered fixed partial denture is the second most con-
servative restoration and in contrast with the resin-bonded
fixed partial denture, the success of this type of restoration
is not dependent on the amount of proclination or mobility
of the abutment teeth. The 5-year survival rate is 92,3%.%
The canine is an ideal abutment for such a restoration due
to its root length and crown dimensions (Pictures 7 a-g).
Long-term success of the cantilevered fixed partial denture

can be achieved if all contacts in excursive movements are
removed from the cantilevered.*12.13.18-20

Conventional full-coverage fixed partial denture

This is the least conservative of all tooth-supported restora-
tions and it is considered as the treatment of choice when
replacing an existing fixed partial denture or when the ad-
jacent teeth require restoration for structural reasons or to
alter the facial esthetics (Pictures 6 a-f). The control of the
occlusion and occlusal forces is an advantage of this pros-
thetic option but, on the other hand, the amount of tooth
preparation needed is the main disadvantage, especially in
young patients.'*°

Single-tooth implant

Single-tooth implant has become a very popular restoration
nowadays as it is the most conservative prosthetic option.
One of the main advantages is the ability to leave the adja-
cent teeth totally untouched. In addition, such restorations
have shown high success rates with successful osseointe-
gration but maxillary lateral incisor implants are challenging
aesthetically. However, there are some thoughts to be eval-
uated if implant-supported crowns are to be placed. 2"

Implant site development

When agenesis of maxillary lateral incisors is diagnosed in a
young patient, usually primary maxillary lateral incisors are
retained. In such cases, it may be necessary to selectively
extract the primary lateral incisors to encourage the perma-
nent canine to erupt mesially, adjacent to the central incisor.
The canine will influence the thickness of the edentulous
alveolar ridge due to its large buccolingual width; otherwise
the osseous ridge will not fully develop due to the absence
of the lateral incisor.

As the canine is moved distally to open space for the lateral
incisor implant and crown, the root movement creates an
increased and adequate alveolar ridge which allows proper
implant placement. However, the time of implant placement
should be relative close to the orthodontic treatment. This
procedure is called “Implant site development”.?'?* |f inad-
equate alveolar ridge is present, ridge augmentation may
be necessary using bone grafts.*1521:2225

Clinical aspects

Adequate implant space: The amount of space needed for

the implant and crown is generally determined by the con-

tralateral lateral incisor. However, if both lateral incisors are

missing or the contralateral one is peg-shaped, the amount

of space should be determined by one of the methods be-

low:

1. The golden proportion or a recurrent esthetic propor-
tion

2. The Bolton analysis

3. A diagnostic wax-up?

4. Mean values®?#

The small size of the maxillary lateral from 5,5-8,0 mm?2é re-

quires careful planning for an implant to be placed. Is impor-

tant that orthodontic movement has distanced not only the



crowns, but the roots of the adjacent teeth too. Generally,
the adequate coronal space should be no less than 6,3mm
whereas the interradicular space no less than 5.7mm.?® «At
least, 1,5 mm between of the implant and adjacent roots
is desirable as it is cited that narrower distances between
them are more likely to show a reduction in bone height
over time.'%2'2° |n addition, fixed retention is suggested
rather than removable appliances to prevent relapse.
When the orthodontist opens space for the missing lateral
incisor with fixed appliances, he should be very careful so
the central incisor and the canine are moved bodily and
not to tip them apart, because this is likely to make implant
placement impossible. Thus, the orthodontist must confirm
the ideal root position with a periapical or a panoramic ra-
diograph, before the fixed appliances are removed.®?!

In certain patients, it may be impossible to achieve accept-
able interradicular spacing, even though the coronal spac-
ing may be ideal. Particularly, in a patient with a Class IlI
tendency malocclusion who requires proclination of the
maxillary central incisors, when the crowns are tipped labi-
ally, the roots tend to converge toward each other resulting
in a “wagon-wheel” effect. In such cases, an alternative res-
toration option is required. 2'

Time of implant placement. Generally, implants must not be
placed until the patients have completed their facial growth
and the majority of their tooth eruption.®*? As the face
grows and the mandibular rami lengthen, teeth must erupt
to remain in occlusion. However, the implant behaves like
an ankylosed tooth and will not follow the changes of the
alveolar processes due to the eruption of adjacent teeth.30-
31 This may result in clinical infraocclusion of the implant-
supported crown and cause a discrepancy in the occlusal
plane and between the gingival margins of the implant and
the adjacent natural teeth.®"* Thus, evaluation of the com-
pletion of facial growth by cephalometric radiographs must
be done and subsequently, the patient should be informed
for the optimal time of implant placement.'*'52"22 However,
even mature adults can exhibit major vertical steps after
anterior restorations with implants to the same extend as
adolescents.®®

AUTOTRANSPLANTATION

Autotransplantation is an interesting treatment alternative in

patients with congenitally missing maxillary lateral incisors
where the developing premolars are mainly used as auto-
transplanted teeth. Esthetic improvement of the transplants
is necessary .7

The optimal time for autotranplantation of premolars in the
maxillary lateral incisors region is when the root develop-
ment has reached two thirds to three fourths of the final root
length. Possible complications refer to ankylosis, failure of
the transplant, and pulpal necrosis. The root growth contin-
ues and the prognosis for complete periodontal healing at
this stage of root development is better than 90%.% After the
transplantation of the tooth, a normal periodontal ligament
is established and it can be moved orthodontically like any
other tooth that has erupted into occlusion.

An interesting alternative includes anterior closure of the
spaces, with the canines into the lateral incisors’ position,
and posterior space opening for single-tooth implants in the
premolars’ region, where restorations do not need to meet
the same strict esthetic requirements.

CONCLUSIONS

The two most common treatment options in patients with

congenitally missing maxillary lateral incisors are space clo-

sure by canine substitution and space opening for recon-
struction. The main points are:

e Both treatment alternatives have advantages and dis-
advantages as well as indications and contraindications
for each one.

e Orthodontic space closure has become a more popular
treatment choice as it seems to be more acceptable by
patients and periodontically better.

e When space opening for prosthetic replacement is se-
lected the esthetic result is difficult to achieve and to
maintain long-term without further intervention.

® The choice of autotranplantation has a good esthetic re-
sult and it is feasible only in young patients where the
roots of premolars are still developing.

The choice of the appropriate treatment plan should be a
result of careful examination, where each individual is evalu-
ated as a separate case without personal opinions and bi-
ases, and should meet the individual expectations which
can lead to the desired aesthetic, functional and biological
effects.

Table. Factors determinants of the treatment of choice : Orthodontic space closure vs. Space opening and rehabilitation

Orthodontic space closure

Space opening and rehabilitation

e Convex facial profile
Angle CI Il occlusal relation

arch with minimal irregularity on the upper dental arch
Increased crowding or vestibular tipping of incisors

first premolar
® Protruded maxillary dentoalveolar base

Orthognathic profile and tendency for crowding on the upper

Similar vestibular crown dimensions between canine and

Convex profile

Increased intercuspation of upper and lower jaw
and minor occlusal disturbances

Excess of space on the upper dental arch

Angle ClI Ill occlusal relation retruded maxilla

Great discrepancy in vestibular crown dimensions
between canine and first premolar




Picture 1

29 year old patient with bilateral agenesis
of lateral incisors in the maxilla (Picture 3a).
The patient declined orthodontic therapy.
She had favorable shape of canines and free
gingival line (Picture 3b). The treatment plan
that was discussed and realized included
enamelplasty of the incisal edge of #11,
closing the interproximal spaces between 11
and 21 and shape change with composite
resin of 13 and 23 to resemble lateral incisors.
A diagnostic waxup was done first (Pictures
3c-d). It is important in cases like this that
the canines and premolars have such a
buccal profile to resemble lateral incisors
and canines respectively11 and the occlusal
scheme should be group function so there is
no single premolar overloaded. The changes
that had been planned with the diagnostic wax
up were transferred to the mouth with the aid
of a silicone index and the result presented in
pictures 3e-f was achieved immediately.

Picture 2

23-year old patient with bilateral agenesis of
permanent canines in the maxilla. The patient
had primary canines with substantial root
resorption but no mobility. In the patient smile
(Picture 4a) and the intraoral view (Picture 4b)
diastemas existed between all anterior teeth
and the laterals and canines did not show in
the smile. The patient declined orthodontic
therapy.

The treatment plan proposed involved
extraction of primary canines and placement
of two osseointegrated implants. For the
esthetic improvement of incisors coverage
with all ceramic crowns was proposed. The
patient preferred to maintain in the mouth his
primary teeth for as many years as possible
and restoration with indirect laboratory
processed composite resin restorations. The
differentiation of restorative material between
incisors (ceramic) and canines (laboratory
processed composte resin) was decided
since composite resin has lower hardness
and wear resistance than ceramics and we
would prefer these teeth to wear with a higher
rate than ceramics, therefore to accept the
lowest amount of lateral forces possible.
Provisional restorations were fabricated (Picture 4d) to try the new functional and esthetic situation. All elements of the restoration were judged
satisfactory before fabrication of the definitive restorations (Pictures 4e-f)




Picture 3

16 year old patient with a peg lateral #22
agenesis of #12 and external resorption of
#21 (Pictures 5a-b). #11 was extracted, #22
was crown lengthened and the shape of # 22
was modified with composite resin (Picture
5c). Finally a resin bonded bridge with
metal frame and laboratory composite resin
coverage was fabricated (Pictures 5d-¢)

Picture 4
A 21-year old patient with agenesis of maxillary lateral incisors. Radiographic examination
(Picture 6¢) showed that there was not enough space for implant placement especially on the
left side. Resin bonded bridges with a frame made of glass fibers and coverage of laboratory
composite resin were constructed (Picture 6d).



Picture 5

22-year old patient after orthodontic therapy
(Picture 7 a). Radiographic examination
showed the available edentulous spaces
were marginally acceptable for implant
supported  restorations  (Pictures  7b-c).
Unilaterally supported etchable all ceramic
resin bonded restorations were constructed

(Pictures 7d) and they are shown on the cast (Picture 7e) and bonded on the patient mouth (Pictures 7f). Finally we see the smile of the patient

(Pictures 7g-h).

Picture 6

Patient with agenesis of maxillary lateral
incisors and malposition of adjacent teeth
(Pictures 8a-b) decided to have them restored
with full coverage metal ceramic restorations
(Pictures 8e-f). Surgical management of
soft tissues was accomplished to create
appropriate space for the pontics (Pictures
c-d).




Picture 7

23 year-old patient with agenesis of maxillary
lateral incisors after the end of orthodontic
therapy (Pictures 9a-b). Radiologic examination
showed marginally enough space on the right
side (5mm) and not enough space on the left
side (<bmm) (Pictures 9c-d).It was decided
to place an implant and a screw- retained
restoration on the right side and restoration
with full coverage cantilever bridge supported
on the canine on the left side (Pictures 9 e-f).
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Prosthetic intervention with implants

George Papavasiliou®

In cases of anterior or posterior agennesias, dental restora-
tion with osseointegrated implants can often be described
as the most conservative intervention. The main reason for
this is to avoid preparation of the adjacent teeth. This is a
particularly important element in planning the therapeutic
approach since most of the patients are young people.
Possible problems include shortage of soft and hard tissues
that occur due to the agennesia of the specific tooth. Their
treatment is mandatory prior to placement of the implant
in order to achieve both functional and aesthetic restora-
tion of the area. Treatments vary depending on the extent
and severity of the defect. They include bone grafts through
guided tissue regeneration methods (guided bone regen-
eration, GBR), soft tissue grafts or a combination of tech-
niques.
Important to the success of restoration are malpositioned
adjacent teeth, as they appear before or even after orth-
odontic intervention. Such problems are easier to be ad-
dressed when they occur without prior orthodontic inter-
vention, as appropriate treatment in consultation with the
dentist who will perform the prosthetic rehabilitation leads
to the solution of the problem. Following orthodontic treat-
ment, the most common problems relate to less than ideal
locations of teeth adjacent to the edentulous area and re-
lapse of orthodontic treatment outcomes. Difficult to solve
are problems created by the proximity of the roots of teeth
to an edentulous area as a consequence of orthodontic
treatment. This can make placement of an implant, impos-
sible. An important role in solving such problems , plays
the willingness of the patient to undergo new or corrective
orthodontic treatment.
According to the above, patients with agennesias that can
be restored using osseointegrated implants are classified
into the following categories.
1. Patients that will not receive orthodontic or prosthetic
intervention.
2. Patients that will be restored only with prosthetic inter-
vention.
3. Patients that will be rehabilitated with prosthetic interven-
tion in conjunction with orthodontic treatment.
4. Modification of prosthetic intervention for highly aesthet-
ic restorations.
5. Multidisciplinary treatment of patients using a broader
range of specialties.

2 Assistant Professor, Departement of Prosthodintics School
of Dentistry, National and Kapodistrian University of Athens

Figure 1.

Patients who will not receive orthodontic or pros-
thetic intervention.

This category (Fig. 1) includes mostly middle-aged or older
people who have not received orthodontic treatment. They
believe that the position of their teeth is not a cosmetic or
functional problem as the power of habit and regulatory ad-
justments of the stomatognathic system (for functions such
as speech and chewing) adequately cover the problem.
These patients usually refuse to accept even the most con-
servative prosthetic intervention.

Patients who will be restored only with prosthetic
intervention.

Some of the patients in the previous category, even though
they have not undergone and are not willing to pursue
orthodontic treatment, they may have important aesthetic
or functional problems to make them seek prosthetic reha-
bilitation. Common in these patients are problems with the
inclination or the position of the teeth (Fig. 2). These often
lead to asymmetry of the edentulous areas. The restoration

Figure 2.




of these patients with implant supported restorations often
outweighs other prosthetic solutions, since single dental
units can be placed giving the opportunity to create small
spaces between the teeth. This is particularly difficult to
achieve with the use of fixed partial dentures, both conven-
tional and resin bonded ones.

For the rehabilitation of patients in this category it is par-
ticularly important the fabrication of transitional restorations
from the diagnostic waxing, so the patient can visualize the
expected outcome. In figure 3a Rochete type temporary
FPD’s have been placed, restoring the edentulous areas
with a second canine and a lateral on the right side and
only one lateral incisor on the left side. As the result was

Figure 3.

cosmetically and functionally acceptable, three implants
were inserted in the edentulous areas (Fig. 3b), and were
restored with single unit crowns. Both central incisors were
restored with ceramic veneers for the elimination of the gap
(Fig. 3c, d).

Patients who will be rehabilitated with prosthetic
intervention in conjunction with orthodontic treat-
ment.

Many of the problems regarding tooth position and asym-
metry of edentulous areas that occur in patients with agen-
nesias, which are difficult to be solved only with prosthetic
intervention, can be resolved with very good results in case

Figure 4.

orthodontic treatment is done first. As the diagnosis of agen-
esis is usually done at an early age when the patients can
not receive permanent prosthetic restorations or implants,
it is important that coordination with the dentist who will do
the rehabilitation is done simultaneously with the start of
orthodontic treatment. This way is set a common treatment
plan, which because the treatment period is often extensive,
should be checked at regular intervals. In addition to what
was mentioned above, adult patients often need to repeat

Figure 5.

or modify previous orthodontic treatment when there has
not been a treatment plan with common goals.

In the clinical example of figure 4 the space that was main-
tained for the restoration of the lateral incisor due to agen-
esis of the permanent tooth is ideal. In the overall picture
(Fig. 5) of the dental arch it is obvious that following careful
planning, the existing teeth have been moved to completely
different from their normal positions. In the diagnostic wax-
ing (Fig. 6) the shape of the teeth is redefined to simulate
the tooth normally in the position which it occupies. The
aesthetic and functional result is tried on the patient (Fig.
7) through simulation (mock up) with special resins and the
feasibility of the restoration is defined. The implant is placed
by means of three dimensional navigation using stereo-

Figure 6.




Figure 9.

lithografic surgical guides (Fig. 8) and a flapless procedure.
The final ceramic mechanical abutment is mounted imme-
diately on the implant as well as the transitional restoration
(immediate temporization). After the necessary period of os-
seointegration the adjacent teeth are prepared and the final
ceramic crowns are made (Fig. 9). The final cosmetic result
should be attributed to the initial planning and the coopera-
tion of specialists for a long time so any action taken was

Figure 10.

serving the construction of the final restoration.

Modification of the prosthetic intervention for
highly aesthetic restorations.

In patients with agennesias (Fig. 10) without any position
problems of the teeth adjacent to the edentulous area, com-
bined prosthetic and orthodontic intervention should be
designed to maintain the existing spaces and the archi-
tecture of soft and hard tissues in order to achieve highly
aesthetic restorations. From an orthodontic point of view the
conservation of the space with a prosthetic tooth (Fig. 11)
of suitable shape and size, bonded to the adjacent teeth,
helps the patient to reach an appropriate age for implant
restoration. For the final restoration there are surgical and
prosthetic techniques that help to achieve an aesthetic out-
come. Very small size flaps were used. Transitional abut-
ments were immediately placed on the implants in conjunc-

Figure 11.




Figure 12.

tion with laboratory made temporary restorations. Suturing
of the flaps was done around the transitional restorations
(Fig. 11) in order to create the appropriate contour during
gingival healing.

In cases where it is particularly important to achieve optimal
aesthetics and the periimplant tissues have been modified
adequate time should be given to the surgical field in order
to achieve complete stabilization of the shape and position
of the gums. The difference is evident one week (Fig. 12

Figure 13.

Figure 14.

Figure 15.

a), three months (Fig. 12 b) and seven months (Fig. 13)
after surgery when healing of tissues is complete. The next
step is the construction of the final restorations which in this
case were metal ceramic. The final cosmetic result (Fig. 14)
depends largely on the design of the therapeutic treatment
and the use of aesthetic rehabilitation techniques.

Multidisciplinary treatment of patients using a
broader range of specialties.

In patients with agennesias where several teeth are missing
(Fig. 15), there is a need for cooperation of many experts
to achieve full rehabilitation. Orthodontic intervention pre-
cedes and aims to settle the few existing permanent teeth
in positions suitable for the construction of a prosthetic res-
toration. Maintenance of the teeth is very important until the
age (18-19 years) where restoration with implants can be
done. At the time of restoration, initially any existing decidu-
ous teeth are extracted(Fig. 16) and temporary restorations
are made supported by the permanent teeth (Fig. 16) solv-
ing functional and aesthetic problems of the patient, as the
recovery period is very long.

The next stage involves the surgical augmentation of bone
defects of the ridge which in many cases is very extensive
due to the agenesis of permanent teeth. The surgery in-
volves simultaneous regeneration of many areas (Fig. 17)
and the volume of necessary grafts often requires harvest-
ing of bone from the iliac crest. After the required healing
period the implants (Fig. 18) are placed to prosthetically
driven positions through a surgical guide. Achieving this

Figure 16




Figure 17.

goal is made possible because of the preliminary work that
has been done during the orthodontic and surgical inter-
vention. If there is not good coordination of the rehabilita-
tion team then the result would be less than desirable. The
final restorations are made after the osseointegration period

Figure 19.

Figure 18.

and consist of crowns and bridges both on permanent teeth
and implants (Fig. 19). In this particular patient they were
made of zirconia. The design and manufacture of restora-
tions were controlled by computer (CAD-CAM). To achieve
the final result (Fig. 20) it took 20 months (not counting the
years of orthodontic treatment). The patient in the last four
years is on a six-month recall program and the expected
long-term outcome seems to be very good.

e

Figure 20.




Unilateral congenitally missing second mandibular premolars:
Treatment options following diagnosis

Gerassimos Angelopoulos? - Afroditi Kouli®

ABSTRACT:

Four case presentations are utilized to review the treatment options in patients with unilateral congenitally missing second

mandibular premolars (UCML5s). Once diagnosed, the dentist can either preserve or remove the respective primary molar

(PM5). Preservation will lead to a tooth-size discrepancy. To limit the size of the PM5 to the dimension of the contralateral

premolar, and to allow the preservation of alveolar bone, reproximation of its mesio-distal aspect should be undertaken. Later

on PM may become infra-occluded or lost, necessitating coronal built-up or a prosthetic replacement, respectively. In the lat-
est case, autotransplantation, replacement by an implant after the completion of growth or orthodontic closure of the space
are well-accepted solutions.

PM5 removal may be performed by:

A) Immediate removal to allow adjacent teeth to close the space and deal with the orthodontic aspects later on.

B) Extraction and closure of the space by means which will prevent the deviation of the lower midline and the lingualization
of the lower anteriors.

C) Controlled slicing of the PM5 and subsequent bisection and removal of the distal part utilizing the mesial root as bookend,
while the first molar freely moves mesially. To permit the unimpeded movement of the molar, the premature contacts of
the upper second molar should be removed.

In conclusion, aiming the ideal occlusion and profile, the clinician should take into account other orthodontic problems, the

possible agenesis of the third molar, as well as pre-existing disparities in lower midline, and accordingly propose the most

appropriate treatment plan for each patient.

INTRODUCTION:

Congenitally missing second mandibular premolars (CML5s) are the second most frequent type of agenesis, after the third
molar, with an incidence of 2.5% to 5% of the population in the USA and Europe 2345, Unilateral versus bilateral lower second
premolar (L5) agenesis has been reported to consist up to 60% of the agenesis cases®5789,

The objectives of this review are to direct the clinician through a diagnostic sequence of recognition and decision-making in
planning treatment for a unilaterally CML5 in the most appropriate time and cost effective way.

The first step to formulate a treatment plan is to confirm a Abt (1999)" reported a case of a 12-year old girl whose
definitive diagnosis of the agenesis. panoramic radiographs revealed an apparent agenesis
1. DIAGNOSIS OF CML5: of the left L5, whereas 13 months later (at the age of 13

years), the progress radiograph showed initial crown forma-

The time of the L5 eruption may vary from the normal val- tion. Daugaard et al.” showed that delayed development
ues established for different sexes and races. A permanent of the L5 is observed in women but not in men. Neverthe-
tooth should not erupt later than 6 months to 1 year after less, Rélling (1980)° and Bergstrdm (1977)* advised that
the natural exfoliation of its predecessor. The congenital a reliable diagnosis of a CML5 is possible in most cases
absence of teeth in the primary dentition is almost always around 9 years of age, although radiographic evidence of
assonlated with .congenltally missing permanent teeth. Ac- their mineralization is visible as early as 5 years of age. To
cording to Haavikko, the calcification of L5 starts at around diminish the chance of misdiagnosis, radiographs that indi-
3.6 years of age for both sexes™. cate developmental absence should be examined carefully
In the literature, several cases of delayed mineralization and by magnifying glass for the presence of a tooth germ. The
slow development of L5 have been reported. Alexander- spontaneous absorption and disappearance of the follicle

@ Orthodontist, University of Toronto graduate, Associate may occur in the initial stages of tooth development but

in Dentistry, Department of Orthodontics, National and always prior to mineralization. The definite diagnosis of a
Kapodistrian University of Athens. tooth as congenitally missing is based upon the presence

b Dentist, Private Practice. of various radiographic signs, including the significant de-



lay compared to the contralateral side, the involution of the
corticated border with bone infill and the absence of cusp
tip calcification™.

2. TREATMENT OPTIONS:

Upon the diagnosis of agenesis two main treatment options
may be considered, namely, the extraction of the primary
second mandibular molar (PM5) or its maintenance in the
arch.

In most cases of extraction in patients with normal occlu-
sion, our goal is to mesialize the first permanent molar in
conjunction with orthodontic treatment, possible extrac-
tions of the other 3 premolars, as well as autotransplanta-
tion. With the introduction in the recent years of Temporary
Anchorage Devices (TADs) and therefore the reduction of
anchorage requirements, the unilateral space closure with-
out other extractions has become increasingly popular.

In the case of tooth maintenance, our goal is to maintain
the tooth with the alveolar bone for future implant and pros-
thetic reconstruction.

No less than 13 factors must be considered to decide
whether to extract or maintain the second primary molar.

3. CRITICAL FACTORS:

1. Dental and skeletal age of the patient: At the time of
diagnosis, the skeletal and the dental age of the patient
are important both for definite diagnosis of the agen-
esis and/or the presence of the ipsilateral third molar.
Furthermore, vertical growth often continues past the
pubertal growth spurt. Treatment initiations to close the
space before or close to the peak of the pubertal growth
spurt stimulate mesial dental drifting of the molars'*®.

2. The presence of the respective third molar: Agen-
esis of L5s is associated with absence of other per-
manent teeth, especially the third molars of the same
quadrant”®'® which may be found in 48% of the cases.
Usually, initial calcification of the third molars is ob-
served at 9 years of age' and third molars are consid-
ered to be missing only after 14 years of age'.

3. Additional aplasiae'® may influence the treatment deci-
sion.

4. Gender: Males and females have different maturation
rates. Fudalej et al. (2007)'* showed that on average
girls’ facial growth continues until about 17 years of age,
whereas the average boys’ facial growth is complete at
about 21 years of age'"®.

5. The distance of the second PM from the occlusal
plane (possible presence of ankylosis): In ankylosis,
vertical growth of the adjacent alveolar processes con-
tinues while the PM and its surrounding bone remain
stable, a fact which leads to the submergence of the
tooth relevant to the adjacent teeth, especially during
adolescence. In adults, if submergence has not yet oc-
curred, there is little or no chance of occurring during
the rest of the life of the primary tooth, due to the fact
that little growth of the alveolar ridges occurs'™. How-
ever, PM crowns are shorter than permanent molar

crowns, therefore slight submergence might not be di-
agnosed as ankylosis?*?'. Certain methods for the de-
tection of ankylosis, such as the tapping the tooth to
detect a difference in sound are considered inaccurate.
The most reliable indicator of PM ankylosis is to evalu-
ate the interproximal alveolar bone levels on a bitew-
ing radiograph. Flat bone levels between the PM and
the adjacent permanent teeth indicate that the primary
tooth erupted evenly with the adjacent tooth while an-
gled or oblique bone levels between the PM and the
adjacent permanent first molar indicate that the primary
tooth is ankylosed and the permanent tooth continued
to erupt'”2,

6. The condition of the second primary molar, the de-
gree of its root resorption, the presence of tooth decay,
fillings and pulp pathology, the size difference between
primary and permanent teeth, the condition of the bone
after extraction of the primary tooth: Once the decision
is made to extract the PM because of caries, resorbed
roots or ankylosis, care should be taken to maintain the
cortical plates intact during the extraction, especially in
cases of ankylosis.

7. The stage of development of adjacent teeth: Peck et
al. in 1996 had associated the agenesis of third molars
and L5s with the occurrence of peg-shaped laterals and
of palatally displaced canines®. Two years later, Baccet-
ti had also included the presence of submerged primary
molars and enamel hypoplasia in the above findings?.
Contemporary data correlate agenesis of one or two
L5s with delayed tooth maturation. More specifically, in
cases with unilateral CMLS5, it can be expected that the
canine and the first molar are delayed in development in
men and women compared to dentitions without agen-
esis (canines, second premolars and first molars belong
to the same developmental field)'2. Furthermore, there
seems to be an association between the agenesis of
premolars and the reduction of the size of the remaining
teeth, suggesting that in these cases extraction treat-
ment may be often unnecessary.

8. Lip prominence in relation to pronasale, pogonion and
protrusion of the jaws: The extraction of the mandibu-
lar second primary molar is contraindicated in subjects
with deep bite or hyperdivergent vertical skeletal pat-
tern, mandibular retrusion or generalized spacing of the
teeth. In addition, closing spaces may be detrimental to
the facial profile of these patients.

9. Lack of space for the permanent dentition and procli-
nation of incisors may suggest extraction treatment.

10. The axial inclination of the teeth.

11. The degree of interlocking intercuspation’®.

12. The type of saggital occlusion’®.

13. Parents and patients agreement in the treatment se-
lection.

In contemporary democratic societies the clinician makes

the treatment proposals and the patient with his/her parents

make the decision taking in consideration their finances.



4. CASE REPORTS:

PATIENT 1:

An 8-year old white Caucasian boy with Angle Class Ill den-
toalveolar malocclusion, has congenitally missing (CM) #45
and #38 (FDI numbers).

Clinical (fig. 1a,b,c,e,f,g) and radiographic (fig. 1d) examina-
tion revealed the following: a) Incomplete formation of #44
b) #47 has not erupted at all ¢) #48’s sperm was present
d) #85 was present.

At that stage, a 3-month inclined plane treatment for the an-
terior crossbite correction was performed. The above find-

ings in combination with the patient’s age and facial profile
led to the decision of extracting # 85. Glassionomer cement
was positioned on the mesial of # 55 (fig. 2a,b) and occlus-
al grinding of the distal cusps followed. Movement of both
# 44 and # 46 (fig. 2c) was then noticed until age 12,1. This
space reduction occurred without any orthodontic action
and was followed by sectional orthodontics at age 14,8 (fig.
3) for 11 months and by full-banded orthodontic treatment
for 18 months, finishing with a Class Ill molar and Class |
cuspid relationship (fig. 4a,b,c,d,e,f,g). Total treatment time
with appliances was 32 months.

PATIENT 2:

A 12 year 3 month old white Caucasian boy presented an
Angle class Il div. 1 dentoskeletal malocclusion and a CML5
(# 45). Clinical and radiographic (fig. 5a,b,c) examination
revealed the following: a) eruption of the teeth proximal to
# 85 b) slight crowding c) increased overbite d) lack of #
85’s root resorption and mild infra-occlusion of its clinical
crown.

The above findings in combination with the patient’s age
and facial profile led us to decide the maintenance of #85 in
addition to interproximal reduction of the mesiodistal width
to the width of the #35 to improve interocclusal relation-
ship.

To estimate the correct amount of reduction, without caus-
ing any pulpal damage, the mesiodistal width of the PM was




measured at the level of the cementoenamel junction on
a bitewing radiograph. The estimate was marked on the
occlusal surface of the PM and subsequently the bur (fig.
16a,b) was positioned to cut toward the gingiva following
the marked line on both mesial and distal surfaces. The av-
erage mesiodistal width of the PM was 9,5 mm and 2mm
were removed from both surfaces. This procedure had left
the crown 7,5 mm wide, which corresponds to the width
of the contralateral L5 (7,5 mm) (fig. 6¢). Despite the root
proximity of the adjacent permanent molar the enamel re-
moval was asymptomatic and this is further discussed in
the discussion section chapter 5. In order to prevent decay
from interproximal surfaces where dentin is exposed, a layer
of light cured restorative composite resin was applied to the
proximal lateral and the occlusal surfaces of the typically
short primary molar, so that it can function with the teeth in
the opposing dental arch preventing supraeruption'”# (fig.
7). The total treatment length was 22 months and the class
Il correction was achieved thoroughly.
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PATIENT 4:

A 9 year 1 month white Caucasian girl presented an Angle
class Il div. 1 dentoalveolar malocclusion with CM #45.
Clinical (fig. 12a,c,d) and radiographic (fig. 12b) examina-
tion revealed the following:

a) incomplete formation of # 44, b) # 47 has not yet erupt-
ed, c) # 48’s sperm was present, d) # 85 was intact.

The above findings in combination with the patient’s facial
profile led us to decide the hemisection of # 85 (fig. 13a,b)
and removal of its distal part to facilitate # 46’s mesial
movement. The pulp was extirpitated from the pulp cham-
ber and calcium hydroxide was placed to seal it off from
contamination. There was no need to provide endodontic
extirpitation to the mesial half. Once the mesial movement

PATIENT 3:

A 12 year 9 months old white Caucasian boy, presented
an Angle class Il div. 1 dentoskeletal malocclusion with CM
teeth # 25, # 35 and impacted # 43. Clinical (fig. 8a,c,e)
and radiographic (fig. 8b,d) examination revealed the fol-
lowing: a) incomplete formation of # 34 b) # 37 had not yet
erupted c) # 38’s sperm was present. d) significant restora-
tion of #75.

The above findings in combination with the patient’s facial
profile (fig. 8c) led us to decide the extraction of # 65, 75
and 83 (fig. 9), along with a Delaire face mask, as anchor-
age to facilitate the anterior movement of the posterior teeth
anteriorly (fig. 10a,b). Alternatively TADs could have been
used. The impacted # 43 was guided in transposition with
the # 42. Mesial movement of # 26 and # 36 with improved
occlusion and facial profile was noticed (fig. 11a,b,c,d). The
total treatment length was 34 months.

of the first permanent molar had slowed, due to its ap-
proximation to the mesial half of the hemisected tooth (fig.
14a,b), the mesial half of the # 85 was removed and space
closure was completed by applying orthodontic forces? (fig.
15a,b,c,d,e). At this point, an anchorage protection appli-
ance was used (Class Il elastics) to hold the lower anterior
teeth forward. Such appliances may alternatively be an ac-
tivator, a Jasper Jumper, a Herbst, a Forsus, a protraction
face mask, or a Hickham chincup??’. The total treatment
length was 33 months.



UNILATERALLY CONGENITALLY MISSING SECOND MANDIBULAR PREMOLAR

TREATMENT OPTIONS

5.a. Maintain the primary second mandibular molar.

(Reproximation of its mesiodistal part in order to limit its size to
the dimension of the second premolar of the other side)

| 5.b. Extract the primary second mandibular molar

/O

5.a.1. The primary
mandibular molar
remains until late

adulthood

5.a.3. The primary

5.a.4.a. Decoronation

5.a.4.b. Reestablish
crown height to avoid

mandibular molar

is lost early 5.a.4. The primary

mandibular molar

5.a.2. The primary
mandibular molar
remains until early

adulthood

becomes ankylosed

depending on the age

BOTH supraeruption
of the antagonist tooth
and inclination of the
adjacent teeth.

| 5.a.3.i. Autotransplantation |<

Adjacent teeth are left to drift and occupy

its space until orthodontic treatment opens > ,C}I—‘(
the space maintaining the alveolar bone. S3elSpace

/

Implant placement

Prosthetic reconstruction

A

l

5. Controlled siicing of the | | [5.b.i. Bisecting the PM | Y L
i b.ii. Bisecting the . .
primary mandibular molar | 5.b.iii Push and Pull technique | | 5.b.iv. T.A.Ds
A4 Y
5.b.v. Reverse Headgear | | 5.b.vi Corticotomy | Standard orthodontic treatment

if bicuspid of contralateral side is
recommended for extraction




5. DISCUSSION:

5.a. Maintain the PM5:

According to Ten Cate, as the subjects grow older, the up-
coming increase in masticory muscle force applied to the im-
mature periodontal ligament could lead to occlusal trauma,
initiation of resorption of the primary roots and surrounding
bone and ankylosis. Therefore, probable causes for extrac-
tion of primary molars without permanent successors are
pulpal pathology, large restorations, carious lesions close to
the pulp, normal or pathological root resorption, ankylosis,
differences in tooth sizes between primary and permanent
teeth as well as clearly crowded cases. Judging from the
above, it is difficult to say that the aforementioned changes
rather support an extended life for the primary tooth than
condemn it to its loss'™1°,

In contrast to the above, if the patient has an ideal or ac-
ceptable occlusion, the preservation of primary second mo-
lars is a reasonable plan, since many can be retained at
least until the patient reaches the early twenties'.

Bjerklin et al. (2008)% reported survival rates of PM with-
out permanent successors greater than 90 per cent. In their
study in the 99 subjects with retained PMs (mean age 24
years and 7 months) only 7 primary molars were lost be-
cause of root resorption, caries or infraocclusion.

Bjerklin and Bennett (2000)% noted a 60 percent resorption
of the mesial and 46 percent resorption of the distal roots
of retained PM5 molar between 11 and 20 years of age. Ith-
Hansen and Kjaer (2000)?” had found that from 16 years of
age 64.5 percent of patients with retained PM5 showed no
signs of severe root resorption or significant infraocclusion.
The rate of root resorption of primary teeth diminishes with
age?®.

There are many reports of primary posterior teeth surviving
until the patient attains 40-60 years of age'®®%, although
none of these teeth had been slenderized. However, there is
lack of a long-term study of teeth retained from childhood to
late adulthood to establish the actual PM survival, especially
when these teeth are slenderized.

Maintaining the PM5 equals maintaining the alveolar bone
both vertically and buccolingually.

On the other hand, maintenance can create an anteropos-
terior arch-length discrepancy. PM5 can be 2 to 3 mm wider
than their permanent premolar successors, and a Class I
or “end-on” molar relationship will typically be found with
a maintained PM5. Therefore, it is favorable to reduce the
width of the primary second molar to the size of the L5 of
the other side and make it function like the absent premolar
by establishing an ideal Class | molar relationship. If the
decision to reshape the tooth is made, radiographs need
to be examined to detect the divergent roots that limit the
extent of reduction. This procedure can be initiated from
age 8 to 9 and can be performed until age 14 to 15%. The
onset or acceleration of the progress of root resorption of
the primary tooth is likely to be an adverse side effect as
the adjacent teeth converge on the often divergent, bell

shaped roots of the PM5 during space closure. Depending
on the malocclusion, it is quite possible that PM5 need to be
moved orthodontically. Unfortunately, common sense sug-
gests that severe root resorption may occur when primary
molars are moved. In this direction, existing data are insuf-
ficient so further research is required in order to clarify the
risks of severe root resorption during primary tooth move-
ment'®. The conclusion, the decision lies on the orthodontist
either to compromise with an “end-on” molar relationship
by leaving the PM5 intact or to risk potential root resorption
by slenderizing it'"*°.

According to the prognosis of the PM5 the following options
are proposed:

5.a.1. The PM5 remains until late adulthood.

Itis widely accepted that a retained intact PM5 with a decent
crown, roots and supporting alveolar process bone can of-
fer an adult patient many years of service. It has been found
that once these teeth survive into adulthood, they can func-
tion. Even for PM5s that are eventually lost, the average “life-
time” rivals the lifespan of some prosthetic appliances™.

5.a.2. The PM5 remains until early adulthood.

Once the patient reaches adulthood, osseointegrated im-
plants are currently becoming the most biologically conser-
vative and the mostly indicated option for replacing con-
genitally missing single teeth, provided that the patient can
afford the expense. Alternatively, prosthetic reconstruction
or in some cases autotransplantation of a maxillary third
molar may be the treatment of choice. (See 5.a.3)
-Implants and bone preservation

If implant therapy is the treatment of choice, the implant
should be placed soon after extraction close in time to ex-
traction or exfoliation of the primary tooth, to achieve maxi-
mal preservation of alveolar bone. Extracting the primary
teeth is sometimes difficult, requiring a flap and bone re-
moval that could narrow the buccolingual alveolar ridge.
Even an uncomplicated extraction will reduce the alveo-
lar bone volume. This reduction has been estimated to be
18-25% of the bone mass and might jeopardize future im-
plant therapy®'®2. Ostler and Kokich (1994)% estimated the
long-term changes in the width of the alveolar ridge after
the extraction of lower primary second molars and revealed
a 25% reduction during the first 4 years, another 5% after 7
years, for a total reduction of 30% over 7 years. Neverthe-
less, the ridges could still receive a dental implant without a
bone graft, even though the facial side was more resorbed
than the lingual. Therefore the implant position should be
more lingual, which suggests that the restorative dentist is
about to alter the loading of the buccal and lingual cusps of
the crown on the implant in order to prevent fracture of the
abutment or the implant crown'.
Although implants seem to be the first choice, an obvious
drawback is that they cannot be inserted until growth has
been completed and they cannot be moved orthodontically
since they behave as ankylosed teeth. The appropriate age
for implant insertion is determined by the cessation of verti-



cal facial growth. Cephalometric superimpositions practical-
ly show the cessation of vertical growth as they determine
when the ramus stopped growing. Maintaining the primary
tooth could be a semi-permanent solution, until the patient
is old enough for the implant. It is the opinion of many au-
thors that implants should be placed not immediately but
close to exfoliation or extraction of persisting primary teeth
in order to preserve alveolar bone®. If an implant is placed
in this site, a bone graft might be necessary to provide
adequate ridge width and height. Vertical bone grafting is
usually an added expense for the patient and has variable
results of success.

When implants are placed in young individuals in their late
teens or early 20s, the time perspective is different, often
60-70 years with the life expectancy of today. Very little is
known about the risks for complications and adverse effects
in this elongated long-term perspective. Wear and degrada-
tion of the dental materials of the superstructure will neces-
sitate revisions for functional and, most probably, aestheti-
cal reasons. Therefore, a viable strategy is to place implants
as late in life as possible and to use the different biological
treatment modalities first®.

5.a.3. The PM5 is lost early.

In case a PM5 without a permanent successor needs to be
extracted early (caries, root resorption, infraocclusion), the
choices are either to proceed to autotransplantation or to
close the space. Another widely accepted treatment modal-
ity (known as orthodontic implant-site development) is to
modify the eruption of the permanent first molar and first
premolar, in a manner that they erupt adjacent one to the
other, without maintaining the edentulous space. Despite
the fact that such a plan requires longer orthodontic treat-
ment to reposition the teeth apart to create the implant
space, bone deposited equal to the width of the premolar
and the molar is producing a more vigorous alveolar ridge,
excellent for an implant placement.

The first premolar can be pushed into the position of L5,
creating space for a single-tooth implant in the first pre-
molar location, usually resulting in a much better ridge in
which to place the implant'”®. The alternative to implant
replacement of the missing L5 is the prosthetic reconstruc-
tion. This treatment modality, though financially attractive
to the patient, requires tooth preparation, which advertently
requires the sacrifice of the enamel of the adjacent teeth to
the missing L5. Additionally, prosthetic replacements have
a greater tendency to accumulate plaque and develop gin-
givitis. Keeping the tooth clean is more difficult in the molar
region and can jeopardize not only the periodontal health
but also the prosthetic result and the functional status®.
Eckert and Wollan (1998) had reported a 10-year implant
survival rate of 95% while Napangankas et al. (2002)showed
an 84% success of conventional fixed restorations for the
same period.

In general, biological methods i.e. growth-adapted mea-
sures, orthodontic treatment and autotransplantation are
preferable to prosthetic replacement.

5.a.3.i. Autotransplantation

In an uncrowded arch in which the PM5 is at risk of progres-
sive root resorption or pronounced infraocclusion and the
mesial movement of the first permanent molar is considered
difficult or undesirable, autotransplantation may be the treat-
ment of choice. Transplantation preserves alveolar bone
volume and replaces a missing tooth without involvement of
adjacent teeth, as, e.g. in tooth-supported prosthetic treat-
ment. The tooth that can be used for such transplantation is
a maxillary third molar, which has approximately the same
crown size as a mandibular second primary molar. The suc-
cess rates for autotransplantation range from 79 to 94 per
cent for up to 26 years®%".

Autotransplantation of a maxillary third molar, typically
around age 18-19 years, is a viable option. Autotransplanta-
tion of maxillary premolars combined with orthodontic treat-
ment should be the first treatment alternative in cases of
missing L5s, when a suitable donor tooth is available, as
it reduces the severity of some orthodontic cases without
compromising the dental status or interfering with conven-
tional procedures in case of failure.

At this stage donor teeth that have not completed their root
formation continue their root development. The manipula-
tion of extractions apply great forces on teeth and the re-
sistance of periodontal ligament fibers affects not only the
healing process but the prognosis of transplants as well.
The trauma produced during re-implantation can cause un-
desirable periodontal reactions and pulp damage, which
have the potential to heal through various pulpodental pro-
cesses. Success rates are higher in teeth with wide open
root apices compared to teeth with complete root forma-
tion, as their pulp easily “recovers” vitality. Andreasen et
al. (1990) claimed that “immature” teeth have a periodontal
healing that reaches the 90%, while teeth with closed apices
only 60%. The most serious complications of transplanta-
tions are ankylosis (usually “replacement ankylosis”), per-
sistent external root resorption (surface resorption and in-
flammatory resorption) and micro trauma to the periodontal
membrane during removal of the donor tooth'%73,

Despite the fact that autotransplantation in children may
have a successful outcome decades later, this treatment
modality suffers from 3 main disadvantages: First, it is sub-
ject to time constraints and can only be performed when the
root has reached but not exceeded a specific developmen-
tal stage, which means that radiographic monitoring is re-
quired. Secondly, a suitable donor tooth such as a premolar
or a third molar must be available, which is not always the
case. Thirdly and finally, it involves surgical intervention®.

5.a.4. The PM5 molar becomes ankylosed.

In case of an ankylosed and submerged PM5 depending on
the age may result in a narrow alveolar ridge with a vertical
defect. Two possibilities exist in these cases:

(@) In early ankylosis, decoronation or extraction. It seems
possible that decoronation of the ankylosed tooth may pre-
serve the alveolar bone. Decoronation is a simple and safe
surgical procedure for preservation of alveolar bone prior



to implant placement®. Decoronation can also be indicated
after active growth of the jaws during which eruption of the
teeth is minimal. Tooth eruption continues even after active
growth of the jaws (usually 1/10 of a millimeter per year)+4!.
It has been clinically shown that decoronation preserves the
alveolar width and rebuilds lost vertical bone of the alveolar
ridge in growing individuals. The biological explanation is
that the decoronated root serves as a matrix for new bone
development during resorption of the root and that the lost
vertical alveolar bone is rebuilt during eruption of adjacent
teeth®2. Fines et al.' showed that the mean increase of in-
fraocclusion in retained primary molars was 1.0 mm from
the ages of 11 to 20. Bjerklin and Bennett (2000)?® showed
that 41 subjects with 59 primary second molars in situ had
0,5 to 4,5mm infraocclusion (ankylosis) at the age of 19
years. In other cases when ankylosis occurs early, immedi-
ate extraction of the ankylosed tooth is recommended to
preserve normal alveolar bone growth and avoid a narrow
alveolar ridge with a vertical defect.

(b) If the ankylosis occurs in early adulthood, then the sub-
mergence is slow. This creates the necessity of reestablish-
ing crown height, in some cases to avoid supraeruption of
the antagonistic tooth and reduce the possibility of mesial
inclination of the adjacent permanent first molar, which
could compromise the finished orthodontic and prosthetic
resu|t13,15.20,22_

5.b. Extract the PM5

It has been suggested that early treatment may allow spon-
taneous space closure by guiding tooth eruption®. Svedmyr
(1983)* suggested extracting the PM5 molar prior to erup-
tion of the first molar in order to stimulate mesial eruption
of the first molars. However, a definite diagnosis of aplasia
of the L5 in patients under 9 years of age can rarely be
made*54, Other proposals have included extraction of a
premolar in the opposing arch with, or without, active orth-
odontic treatment? or extraction of three premolars in the
fully dentate quadrants?.

In subjects with agenesis of the L5, extraction of the PM5
before the eruption of the permanent first molar is believed
to create favorable conditions for spontaneous space clo-
sure and to cause minimum tipping of the molars®. Howev-
er the diagnosis of agenesis at this age is not reliable. If the
decision to extract the PM5 is made early, for instance at 11
years of age, before the eruption of the second permanent
molar, spontaneous improvement is often expected.
Joondeph and McNeill (1971)* suggested that in subjects
with hypodontia, the PM5 molar should be extracted early,
before 11 years of age, to allow spontaneous space closure.
In a 4 year follow-up after the extraction of the PM in sub-
jects with agenesis of the L5, Mamopoulou et al. (1996)%
showed that 80 per cent of the resultant space was closed,
leaving a mean residual space of 2 mm. Lindqvist (1980)*
reported similar findings. In 84 per cent of selected cases,
the space was closed by mesial drift and tipping of the first
molar and distal drift and tipping of the first premolar. Ex-
traction of the PM after completed root development of the

second molar and first premolar often leads to more tipping
of these teeth. Lindqvist (1980) also reported a significant
mandibular dental midline shift towards the extraction site.
Follow up studies demonstrate that early extraction is likely
to produce inclination in 46% of patients with mesial rota-
tion of the permanent first molars and distal drift of the first
premolar and the canine in 80% of these closures®. Fur-
thermore, extraction of the PM after completed root devel-
opment of the adjacent teeth often leads to more tipping of
these teeth.

Closure of the space is beneficial in cases of a protrusive
facial profile or crowding in the opposite dental arch®4. The
major advantage of orthodontic space closure is the perma-
nence of the finished result.

5.b.i. Controlled slicing of the PM5

5.b.ii. Hemisection of PM5

Controlled slicing is a good option for treating patients with
CMLS5 for several reasons. It preserves the buccolingual
ridge and produces bodily controlled mesial movement of
the permanent first molar with no or minor rotation and in-
clination. In addition, it abolishes the need for prosthetic
replacement, which could compromise the final occlusion
or create bony defects.

The success rate of controlled slicing is high. A 90% suc-
cess may be achieved when the technique is applied at an
early age (8 to 9 years); the success rate tends to decrease
as age increased. Controlled slicing is advantageous at
an early age as it controls the inclination of the permanent
first molar. It allows the permanent tooth to move through
the buccolingual bone plate, which is maintained by the
residual crown-root portion of the PM5 molar, thus avoid-
ing undesirable mesial rotation. Sequential slicing followed
by hemisection and extraction of PM5 molars in cases of
CMLS5s is reported to be more successful than extractions
avoiding the flattening of the facial fullness. An obvious dis-
advantage of controlled slicing technique is that the patient
must visit the pediatric dentist or surgeon’s office twice, for
the hemisection and the extraction of the primary tooth.
The initial slicing of the distal crown portion of the PM can
be done in the orthodontic office and requires only topical
anesthetic. Care must be taken to protect the permanent
molar®. In a hemisection study of Northway (2004)%, the
hemisection groups demonstrated diminished distal move-
ment of the upper incisors, as well as of the upper and lower
lip, whereas the lower molar protraction and molar relation
were significantly imroved?. Hemisection facilitates the pres-
ervation of upper premolars, a fact which further enhances
the facial fullness.

5.b.iii. Push and Pull technique

One other way to close the space is the push-pull tech-
nigue, which refers to localized space closure (push and
pull mechanics- PPM). The application of conventional
space closing mechanics, such as powerchain, closing
coils and closing loops should be avoided in order to mini-



mize intrusive forces on the anterior teeth while maximizing
mesial movement of the lower molars (Zimmer et al.). Utiliz-
ing PPM traction to the anterior teeth may also be avoided,
as well as dental restorations and surgical procedures. This
treatment modality is indicated for the majority of patients
affected with aplasia®.

5.b.iv. T.A.Ds and 5.b.v. Reverse Headgear

In patients with no dental crowding and a normal facial pro-
file, closure of the edentulous space from a CML5 could
alter undesirably way the facial profile by flattening it. In this
case additional anchorage is needed, intraoral or extraoral,
in order to prevent these unwanted changes. Intraoral meth-
ods of additional anchorage are mini orthodontic implants
or other temporary anchorage devices (TADs). However,
the application of TADs has been reported to fail frequently
in younger patients*’. Extraoral appliances able to accom-
plish this type of movement are a protraction facemask and
a chincup and elastics®. By utilizing these methods, the
molars can be protracted without side-effects on the ante-
rior teeth of the arch.

5.b.vi. Corticotomy

Corticotomy has long been used in orthodontic treatment
to accelerate dental movement and improve its efficacy. In
2001, Wilcko et al.®® suggested that, based on computed
tomographic studies, the rapid tooth movement associated
with corticotomy-facilitated orthodontics was more likely the
result of a demineralization/ remineralization process con-
sistent with the initial phase of regional acceleratory phe-
nomenon, namely an increase in cortical bone porosity and

a dramatic increase of trabecular bone surface turnover due
to increased osteoclastic activity. In corticotomy-facilitated
orthodontics, the optimal tooth movement seemingly occurs
when only a thin layer of bone overlies the root prominenc-
es in the direction of the intended tooth movement, in close
approximation to the osseous insult. This thin layer of bone
will demineralize and the remaining soft tissue matrix and
islands of osteoid will be transported with the root surfaces,
where the bone matrix will remineralize at the completion of
the orthodontic therapy. In adolescents, the demineraliza-
tion/ remineralization of the alveolar housing is seemingly
complete, without a net tissue loss. In the adult population,
however, the remineralization is less complete, albeit to a
clinically insignificant degree, due to the decreased vitality
of adult tissues in comparison with adolescent tissues. The
tooth movement in this treatment is merely the result of a
physiologic process and not the repositioning of segments
of bone. Conversely, the movement of the teeth in the tradi-
tional orthodontics treatment is accomplished through tip-
ping and uprighting and thus the pretreatment angulations
of the teeth weigh heavily on the amount of tooth move-
ment.

Compared with traditional orthodontic treatment, this treat-
ment has the obvious advantage of dramatically shorter
treatment times, which represents an attractive alternative
for many patients. This convenience, additionally, is claimed
to possess the ability to move teeth farther and yet provide a
greater alveolar volume for increased post-treatment stabil-
ity with decreased side effects*.

CONCLUSIONS:

Recommendations on treatment in young individuals with tooth agenesis are based mainly on clinical experience. Estab-
lishing registries for monitoring of clinical outcomes in this group of individuals is strongly advocated.

The L5s have a tendency to form late and may be thought to be missing only to be discovered to be forming at a subse-
quent visit. CML5s can be diagnosed with a very high degree of certainty, in the early mixed dentition at about 9 years of
age. Good quality premolars seldom form after the child is 9 years of age. To reduce the chance of misdiagnosis, correctly
taken radiographs should be scrutinized for early indications of a tooth germ before mineralization.

Early detection of CML5s is important to enable appropriate interceptive orthodontic treatment. After the age of 9 options
become more limited. Spontaneous space closure might no longer be an option'.

No less than 13 factors must be considered to decide whether to extract or maintain the PM. These include the dental and
skeletal age of the patient, the presence of the respective third molar, an additional aplasia, gender, a possible ankylosis,
the condition and morphology of the primary molar, the stage of development of adjacent teeth, a lip prominence, the
skeletal pattern, space conditions and finally the agreement of parents and patients in the treatment selection.

In adults with missing L5 and retained PM5 in good condition, its long-term prognosis seems promising °. There are cases
of PM that are eventually lost, but whose average duration of functionality competes the lifespan of some prosthetic ap-
pliances. There are many reports of primary posterior teeth surviving until the patient is 40 to 60 years of age °. In adults,
the shortening of retained PM5 roots and changes in their submergence usually go unnoticed™. The introduction of TADs
enables absolute anchorage making the choice of space closure more accessible even in adults*.

PM5 maintainance serves as an excellent tool to preserve bone for future implant replacement. In the case of early lost PM,
the adjacent teeth are left to drift and to occupy the space until orthodontic treatment opens the space, while maintaining
the alveolar bone for future implant placement, autotransplantation or space closure.

In adolescents, space closure is definitely a more appealing solution because the final result is more permanent, as there
is no need of maintaining space and awaiting the completion of growth for a permanent restoration.



Hemisection provides an excellent first step in the process of space closure. It diminishes the backward movement of the
anterior teeth, as well as the flattening effect that space closure might generate on the facial profile2.

In cases of primary mandibular molar ankylosis the treatment choice is influenced by the continuing growth. At early
phases, decoronation or extraction are proposed. In adulthood, crown height is reestablished to avoid supraeruption of

the antagonist teeth and inclination of the adjacent teeth.

In conclusion, the timely cooperation of dentists and orthodontists allows the occlusal assessment, as well as the detection of
other orthodontic problems, such as the absence of third molars and possibly pre-existing disparities in lower midline. Bearing
in mind the final result in regard to the occlusion and profile, the thorough assessment that we have described should point

to the most appropriate solution for the individual patient case.
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