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MEPIAHVH

H kAsibokpaviakh duonfacia anotedei pia ondvia
OUyYevh autoowuikd petaBiBazépevn okefeukn d1a-
tapaxn. Znv napoUoa €pyacia npayyatonoigital pia
avaokoénnon wns BiBAoypagias npokeipévou va ava-
@epBoUV 01 aUYXpPOoVES andYels MoU apopouv ta K-
VIKG Xapakinpioukd, tnv aruofoyia kai naBoyévela
ns véoou. Enions avapépovia Siayvwoukd otoixeia
Y10 TNV avupewmon Kol Bepaneutikh tns NPooéyyi-
on. Eivan yeyovos 6u undpxel peydnn noikinopopeia
KMVIKV ekbnAwaogwv tns véoou kal n nAnpns emBe-
Baiwon tns Unapéns kisidokpaviakhs duondacias
ka1 n Siapopikn didyvwon tns ané dida olvdpopa
pnopei va 600¢i pe yeveuko €lsyxo tou acBevh Kkai
NS OIKOYEVEIQS TOU.

Négais kaaba: Kieibokpaviakn 6uoniacia, kpavio-
npoowmnikés diatapaxés
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EIXATQrH

H kAaidokpaviakn duondacia anotenei yia ondvia ouyye-
vh okefgukn Siatapaxn nou ekdnAwveta Kupiws pe npo-
BAnpata otnv S1anAacn twv 00TWV TOU NPOCMMOU KAl
tou Bdiou tou kpaviou kabms enions ka1 pe ateh id-
niaon h nAnpn éAfaiyn wwv kAgdwv. MpoBAnuata epgpa-
vizovtal ak6pa atov apiBué kai tnv avatofn twv dovumv
(Shen, 2000).

H apxikn nepiypa@n PePIKOV KAIVIK®V XApaKTINPIGUKWOV
Tou ouvdpdpou npaypatonoinBnke nén and tov npon-
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ABSTRACT

Cleidocranial dysplasia is a rare congenital autosomal
inherited skeletal disorder. In the present study a lit-
erature review is performed in order to present the
contemporary views regarding the clinical characteris-
tics, the etiology and pathogenicity of the disease.
Furthermore, diagnostic characteristics are mentioned
for the treatment approach. The clinical manifesta-
tions of the condition are multiple and differential
diagnosis from other syndromes may derive from
genetic control of the patient and his/her family.

Key words: Cleidocranial dysplasia, craniofacial defor-
mities
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INTRODUCTION

Cleidocranial dysplasia constitutes a rare congenital dis-
order manifested primarily through problems n the
development of facial and cranial bones, as well as with
partial development or complete absence of the clavi-
cles. Problems also arise on the number and eruption of
teeth. (Shen, 2000).

Some of the syndrome’s clinical characteristics had
already been described at the previous century and find-
ings on a human prehistoric skeleton bearing the syn-
drome’s symptoms were also published (Gorlin et al.,
2001).

The hereditary transmission of the syndrome was initial-
ly reported at 1898; however the etiology and patho-
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youpevo aiva kai éxouv dnpooieuBei oto napeBov
guphpata ané avBpwnivo okeAgtd tns NPOICTOPIKAS EMO-
xfs, 0 onoios épepe oupntpata 1ou cuvdpopou (Gorlin
ka1 ouv., 2001).

Ané 1o 1898 npwrtoava@épBbnke n kAnpovopikh petali-
Baon tou ouvdpopou, anid kabws o nodnés nepintc-
ogis aoBeviv 6ev napatnpnBnkav atunies otnv KAVIKNA
ekdndwon h dev BpéBnkav otoixeia petaBiBaons anéd
T0Us yoveis otous anoyoévous, n aruofoyia ka1 n naboyé-
VEON TOU OuVOPOHOoU napéuevav yia noAnés dekaeties
adyvwotes (Marie ko Sainton, 1962). leveukés penétes
OTOPWY OIKOYEVEIWV MOU Qépouv 10 ouvdpopo, Kabwms
Kon pefétes o€ Nelpapatdzwa ota onoia éyivav NPokANtés
petannagels oe ouykekpipévo yovidio, éxouv bwaer véa
otoixeia ws npos tnv KAvikh ekdnAwaon kai tov TUno tns
kAnpovopikns petaBiBaons tou ocuvdpoépou (Mudlos,
1999).

AITIOAOTTA - NAGOTENEZH

H kAeidokpaviakn Sduonnacia avikel ous AUTOCWHIKA
petaBiBazépeves kAnpovopikd vooous. Mapd v apxikn
Sianiotwon 6u n vogos petabiBdzetar kAnpovouikd pe
1OV UMEPIOXUOVTA AUTOOWHIKG Xapakinpad, peNétes atd-
Hwv olkoyeveiwv katédeigav 6u eivan duvatd va npoku-
youv anéyovol ané yoveis nou dev eupavizav kabéAou
v vooo, va undp&el kAnpovopikn petaBiBaon unoder-
NOUEVOU Xapaktnpa N pwoaikiopds (Goodman kai cuv.,
1975; Nienhaus ka1 ouv., 1993; Zackai ka1 ouv., 1997; Pal
Kai ouv., 2007).

Apxikd 6iatun@bnke n dnoyn 6u 10 ungUBuvo yovidio
yia v gupavion tou ouvdpdpou tns KAEIHOKPavIakis
buoniaaias evionizetal oto xpwpdowua 6 (Nienhaus kai
ouv., 1993). Apydiepa n eppdvion tou cuvdpodpou
OUOXETOTNKE JE TNV avUpETdBeon UNPdTwy 0T0 Xpwo-
owpa 6 (Narahara kai ouv., 1995).

Aentopepns yevetkos EAgyxos atOPwY NoU EYPAVIcaV 10
oUVOPOHO KABWS KAl TV OIKOYEVEIV ToUs €dwaav akpi-
Béotepes nAnpoopies yia tnv Béon twv petanidewv
KaBws ka1 twv avtiotoixwv yovidiwv nou tonoypagikd
Bpiokovion ous neploxés autés. H xaptoypdenon tou
Xpwpoompatos 6 é6e1ge diaypapn ko anwieia guailono-
yikhs addndouxias otnv Béon p21 (Mundlos kar ouv.,
1995; Feldman ka1 ouv., 1995; Gelb ka1 ouv., 1995).

Ztn nepioxn 6p21 evioniotnkav tpia yovibia, ta TCTEL,
MUT ka1 Cbfa1(Runx2), ané ta onoia to yovidio tou peta-
ypagikoU napdyovta Cbfal BewpnBnke 1o mo mOavod yia
tnv naBoyévean tns vooou (Mundlos kai ouv., 1997). Bpé-
Onkav d1a@opwv tWnwv petandgers Tou XpwHOOWHATOS
6p21 nou obnyolv tefikd otnv anwieia dpdons tou
napdyovta Cbfal, ungewBuves yia tnv ekdniwon tou cuv-
6podpou. Mefétn atdpwV OIKOYEVEIDV NOU EUPAVIZAV TO
ouvdpopo €dete peyann eEatopikeupévn noikifopop@ia
ws npos v kAvikh ekdNAwon Twv cuPNWPATWY U
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genesis of the syndrome remained unknown for many
decades, since no irregularities were observed in many
cases concerning the clinical manifestations or no evi-
dence of transmission from parents to offsprings were
found (Marie and Sainton, 1962). Genetic studies of indi-
viduals from families bearing the syndrome, as well as
experimental studies on transgenic mice gave new data
regarding the syndrome’s clinical manifestation and type
of hereditary transmission (Mundlos, 1999).

ETIOLOGY-PATHOGENESIS

Cleidocranial dysplasia is a disorder with autosomal-
dominant inheritance. Despite early findings that the dis-
ease was inherited in an autosomal dominant manner,
studies of family members have shown that it is possible
to have offsprings manifesting the disease from healthy
parents. Recessive inheritance and mosaicism have also
been reported (Goodman et al., 1975; Nienhaus et al.,
1993; Zackai et al., 1997; Pal et al., 2007).

Initially it was suggested that the responsible gene for
cledocranial dysplasia is located on chromosome 6 (Nien-
haus et al., 1993), while afterwards the appearance of
the syndrome was correlated to transposition of seg-
ments in chromosome 6 (Narahara et al., 1995).
Detailed genetic screening of individuals manifesting the
syndrome and their families gave detailed information
for the location of the mutation as well as corresponding
genes which were located in those areas. The mapping
of chromosome 6 revealed deletion and loss of normal
sequencing in position 21 (Mundlos et al., 1995; Feldman
et al., 1995; Gelb et al., 1995).

Three genes were located in area 6p21, these are TCTE1,
MUT and Cbfal (Run2), from which the gene for the
transcription factor Cbfal was thought to be most likely
responsible for the pathogenesis of the disease (Mundos
et al., 1997). Several types of mutations in chromosome
6p21 were found hat eventually resulted in the inactiva-
tion of the Cbfal gene and are responsible for the man-
ifestation of the syndrome. Studies of family members
who had the syndrome revealed large individualized
diversity regarding the clinical characteristics of the syn-
drome’s symptoms; a finding that was attributed on the
corresponding genotypic diversity (Mundlos et al., 1997;
Baumert et al., 2005).

Sixteen different types of mutations on various areas of
the gene Cbfal were detected and were correlated with
the different clinical manifestations of the syndrome. In
this manner, specific areas and sequences that are impli-
cated in the appearance of mild clinical characteristics to
severe skeletal manifestations as well as individualized
dental anomalies were mapped in great detail.

Normal development and growth of the human skeleton
is achieved through intramembranous and endochondral
ossification processes. During intramembranous ossifica-
tion, the corresponding bone develops through direct
replacement of mesenchymal cell condensations by
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ouvdpopou, elpnpa nou anodoBnke ownv avtiotoixn
yovowmkh noikidopoppia (Mundlos ka1 ouv., 1997;
Baumert ka1 ouv., 2005). AilamotwOnkav dekaédl dago-
peukoi wno1 petanfdgewv Srapoépwv neploxwv ou yovi-
biou Cbfal o1 onoies cuoxetiotnkav pe us S10POPEUKES
kivikés ekbniwaoels tou ouvbpopou. Eta, xaptoypagn-
Onkav pe peyanltepn AENTOPEPEIN OUYKEKPIUEVES NEPIO-
xés ka1 anAnAouxies mou evoxonolouval yid tnv EUPavi-
on hmwv KAIVIKOV Xapaktnpioukav péxpl Bapids pop-
Qs okeleukés ekdnNAwoels KaBms Ka1 JEpOVwHEVWY 060-
vUK®V avwpaMav (Zhou kar ouv., 1999).

H quaionoyikh &1dandaon kol au§non tou avBpwmnvou
okenetol npaypatonoisitan pe us Hradikaoies s evbo-
pepBpavmdous ka1 evboxovdpias ootéwons. Katd tnv
6adikacia s evdopepBpavmdous ootéwons, ta avu-
OT01Xa 00Td oxnpatizovial angubeias péow tns avukatd-
0T00Ns 10U YECEYXUpatikoU ogukoU nponddopatos anod
ooteoBAdotes ka1 ooteokUttapa. Linv opdda auth avn-
Kouv 1a 0otd tou B6Aou Tou Kpaviou Kail Tou NPOCWNOU,
pAYa s Katw yvéBou kal twv kAedmv. O unéioinos
okenetds oto auvond tou dranAdOetan kon aufdvel péow
s evboxovdpias ootéwans. Adiagoponointa peoeyxu-
poTuKd kuttapa dnpioupyolv opddes Kal CUUNUKVWOEIS
ka1 S1apoponolouvial os xovdpoBAdotes. Akofoubsi o
noddanAaciacpos twv xovopoBAactmv ka1 n napandvw
S1agpoponoinon tous oe xovdpokUttapa, ta onoia otadia-
k@ &lagoponololvial Kol wPIMAZOUV OE UNEPTPOPIKA
xovépokUttapa nou €xouv tnv duvatdinta va napdyouv
koAAaydévo tinou 10al. Katd to tekd otadio wpipav-
oNs TWV UNEPTPOPIKMY XOVOPOKUTIdpwWY, autd napou-
oidzouv v duvatdinta va napdyouv OoTEOMOVTIVN
kaBws ka1 ayysioyeveukoUs napdyovies. Tedikd, ta unep-
PoPIKG xovdpokUttapa wBoUuvial os NPOYPUUHATOUEVO
kuttapikdé Bdvato (anénmtwon) kar otv NEPIOXh Mou
kataAduBavav napoucidzetan evaoBeotiwon tns HECO-
KuTtdpias oucias Kai El0poh ayysiakwv kal ooteoBnacu-
kKov kuttdpwv. H napandvw opyavwpévn Sadikaoia
obnyei otov oxnpauoud tns Aeyopevns “augnukns
z@vns” 6nou péow tns cuyxpoviopévns diapoponoinans
Kan wpigavons twv xovdpokuttdpwy emtedeitan n opann
au€non twv pakpwv oot®v (Inada ka1 ouv.,1999; Hall ko
ouv., 2000; Takeda ka1 ouv., 2005).

Ze 10tofloyikn pefétn s au§nukns zmvns ané us nieu-
pés Kal ta paKpPd ootd euBpUwv pe kAgidoKpaviakn
buonnacia napatnphBnke anodiopydvwon twv xovopi-
KOV KUTIOPIKMV ZWV@V. LUYKEKPIMEVA, napatnphBnke
ONPOVUKN peiwon twv 61a0TtdoEwy ths zdvns UNEPTPO-
Qias ka1 onpavukh pgiwon twv emnédwv HOPIaKWV
napaywywv énws (a) tou ayysiakou auéntukou napdyo-
via tou evdobndiou (VEGF, Vascular Endothelial Growth
Factor), (B) tns petafonpwtsivdons Bepémas ouaias 13
(MMP13) ka1 (y) tou koAdayévou twinou 10a1, nou napd-
yovtal and ta xovdpokUttapa s zcvns auths. H onpa-
VKA peiwon v emnédwv wv napandvw Hopiakmv
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osteoblasts and osteocytes. Bones of the cranial vault,
the facial skeleton, parts of the mandible and clavicle
belong in this group. The rest of the skeleton develops
through endochondral ossification. Undifferentiated
mesenchymal cells form condensations and differentiate
into chondroblasts.

Chondoblasts proliferate and further differentiate into
chondrocytes, which gradually mature into hypertrophic
chondrocytes that have the ability to produce collagen
type 10al. During the final maturation stage, the hyper-
trophic chondrocytes develop the ability to produce
osteopontin and angiogenic factors. Finally, the hyper-
trophic chondrocytes are induced into programmed cell
death (apoptosis) and in the regions they occupied, cal-
cification of the extracellular matrix as well as inflow of
angiogenic and osteoblastic cells is observed. This orga-
nized procedure leads to the formation of the so called
"growth plate” where the normal growth of the long
bones is achieved through synchronized differentiation
and maturation of chondrocytes (Inada et al., 1999; Hall
et al., 2000; Takeda et al., 2005).

In histological studies of the growth plate from the ribs
and long bones of infants with cleidocranial dysplasia,
disorganization of the chondral cellular zone was
observed. Specifically, a significant decrease in the
dimensions of the hypertrophic zone and a significant
decrease on the levels of the molecular factors namely a)
vascular endothelial growth factor (VEGF), b) extracellu-
lar matrix metalloproteinase (MMP13) and ¢) collagen
type 10al that are produced from the chondrocytes of
this zone were observed. This significant reduction on
the levels of the aforementioned molecular factors is
responsible for the developmental and growth problems
of the skeleton in patients with cleidocranial dysplasia
(Zheng et al. 2005).

The importance of the factor Chfal (Runx2) on the devel-
opment and growth of the bones was verified by exper-
imental data where a mutation was induced on the
gene. The homozygotic experimental animal subjects
with inactivated Cbfal-/- (Runx2-/-) gene died immedi-
ately after birth and demonstrated complete lack of
bones owing to the absence of osteoblastic differentia-
tion (Otto et al., 1997, Komori et al., 1997). Heterozy-
gotic experimental animal subjects Cbfal+/- (Runx2+/-)
demonstrated similar symptoms to that of humans who
suffer from cleidocranial dyplasia (Mundlos t al., 1997;
Otto et al., 1997; Komori et al., 1997).

The abnormal process of osteoblastic differentiation was
found responsible for the anomalies of bone develop-
ment and growth. In particular, due to the insufficiency
of transcription factor Cbfal it's target genes are not
activated, namely the genes of osteocalcin (Sierra et al.,
2003), VEGF, MMP13, collagen type 10al, osteopontin
(Zheng et al., 2005) and alkaline phosphatase (Shapiro,
1999), which in turn are characteristic cellular products
of osteoblastic cells. Apart from the skeleton, the factor
Cbfal regulates gene expression of dental epithelium

23



Kebokpaviakf buaniacia / Cleidocranial dysplasia

HevLenic ORTHODONTIC ReviEw

Eikéva 1. Ayopr 13 etwv pe kAeidokpaviakh duoniaoia.

Figure 1. Thirteen years old boy with cleidocranial dysplasia.

napayéviwv otous acBeveis pe kieidokpaviakh duonna-
oia npokanei npoBAApata otnv didnAacn kar au§non twv
ootwwv (Zheng kai auv., 2005).

EmBeBaiwon tns kataduukhs onpacias tou napdyovia
Cbfal (Runx2) otnv &1idndaon kar au€non wwv 00TwV
¢bwaoav nepapaukd dedbopéva ota onoia €yive npdkAnon
petdnnagns oto napandvw yovidio. Ta opdzuya nepapa-
t6zwa nou sixav nAnpn éAdeiyn tou yovibiou Cbfal -/-
(Runx2 -/-) néBavav apéows peTd tnv yévvnon Kai napou-
oiazav nAnpn éAneiyn ootmv Adyw anouaias ooteoBAa-
oukns diapoponoinons (Otto kan ouv., 1997; Komori ko
ouv., 1997). Ta etepdzuya neipapatdzwa Chfal +/-
(Runx2 +/-) napouadiazav cupntwpatonfoyia aviictoixn pe
auth wwv avBpmnwv nou ndoxouv and kisidokpaviakh
6duonfdaaia (Mundlos ka1 ouv., 1997; Otto ka1 ouv., 1997;
Komori ka1 ouv., 1997).

01 avwpadies didnAacns ka1 au§nons twv ootwv Bpébn-
ke 6u oeifovial kupiws otnv pn opanh dadikacia tns
Sagpoponoinons twv ooteoBAactwv. Eidikdtepa, Adyw
s avendpkeias tou petaypaikou napdyovia Chfal bev
yivetal n anaitoUpevn evepyonoinon twv yovibiwv oto-
xwv tou, 6nAadn twv yovidiwv tns ooteokanaivns (Sierra
ka1 ouv., 2003), VEGF, MMP13, koAdayévou tinou 10al,
oateonovtivns, (Zheng kar ouv., 2005) ka1 adkamiknhs
Qwaoatdons (Shapiro, 1999) ta onoia anotefouv xapa-
KTNPIoTUKA Napdywya KUTtdpwv nou avakouv anokAeiou-
Kd owtnv ooteoBAacukn oeipd. Ektds and tov ooukd oke-
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mesenchymal cells. In this manner its deficiency leads to
the manifestation of the dental anomalies observed in
patients with cleidocranial dysplasia or in the heterozy-
gotic Cbfal+/- transgenic animals (D'Souza et al., 1999;
Zou et al., 2003).

The study of the cellular mechanisms of dental eruption
on heterozygotic Cbfal+/- test animal subjects revealed
a decreased number of osteoclasts that contribute to
normal resorption of the alveolar bone during tooth
eruption. The decreased number of osteoclasts in
patients with cleidocranial dysplasia leads to delayed
eruption and increased number of impacted teeth (Yoda
et al., 2004).

In conclusion, the deficiency of transcription factor
Cbfal in cleidocranial dysplasia leads to a deregulation
of the morphogenetic mechanisms of skeletal and dental
development and growth.

CLINICAL CHARACTERISTICS

The clinical manifestations of cleidocranial dysplacia
mainly involve partial development or complete absence
of the clavicles, which is responsible for the appearance
of narrow and tapered shoulders (Figure 1). The shoul-
ders range of movement is usually increased, allowing
the patient to bring his shoulders in front of his chest
(Maw, 1978; Koch and Hammer, 1978; Golan et al., 2004;
Suba et al., 2005).

The cranial width is increased due to the delayed or even
absent sutural and fontanel closure of the cranial vault.
Swelling and projection of the frontal bone is observed
with exostosis found on the orbital roof, swelling of the
temporal bones and generalized widening of the cranial
vault disproportionate to the corresponding deficient
growth of the facial bones is observed. Common clinical
characteristics of patients with cleidocranial dysplasia
are deficient growth of the midface, the sinuses, the
zygomatic and nasal bones, recession of the nasal
bridge, wide alar base, small maxilla in all dimensions,
narrow and deep palate and finally decreased lower
facial height. The overall hypoplastic maxilla combined
with the direction of mandibular condylar growth and its
anterior rotation give the impression of a relative or
actual mandibular prognathism (Dan et al., 1980; Jensen
et al., 1995; Kreiborg et al., 1999; Golan et al., 2003).
Developmental problems of the long bones are
expressed through the patients’ short stature. Dysplasias
of the fingers and curved nails are observed (Figure 2)
(Jarvis et al,, 1974; Tyndal et al,, 1983; Kaplan et al,,
1991; Mundlos et al., 1997; Cooper et al., 2001).
Problems in the number and eruption of teeth are usual-
ly present (Kreiborg et al., 1999; Shen, 2000). The forma-
tion and eruption of deciduous teeth is normal. Howev-
er, significant problems are observed on the permanent
dentition, that are demonstrated by delayed eruption of
permanent teeth. Usually, the first molars and the
mandibular incisors erupt normally. The delayed eruption
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Eikéva 2. Auonnaoia ota ootd v daktuAwv Kal Kuptdtnta ota
vixia.

Figure 2. Dysplasia on the bones of the fingers and curving of the
nails.

Aetd, o napdyovias Cbhfal puBpizer tnv ékppaon yovi-
biwv ota peoeyxupaukd kuttapa tou odovukoU emBnAi-
ou. Eto1 n avendpkeld tou obnyei otnv ekdniwon twv
obdovukwv avwpam®v nou napamnpouvial o aobeveis
pe kAgidokpaviakh duondaaia h ota etepdzuya Chfal +/-
neipapatdzwa (D'Souza kar ouv., 1999; Zou ka ouv.,
2003).

H pefétn tou KUTIapIKoU pnxaviopou tns odovukns ava-
tonns oe etepdzuya Cbfal +/- neipapatdzwa édege peiw-
pévo ap1Bud ooteoknaotmy, o1 onoiol cupBanfouv otnv
opanh anoppdenon ts Gawviakns akpofogias yia tnv
avatodh twv dovudv. H peiwon tou apiBuou twv ooteo-
kAaotdv oe aoBeveis pe kAgidokpaviakn duoniacia odn-
yei oe kaBuotépnon avatoins ka1 onpavukoU BaBuou
gykieiopod twv dovuwv tous (Yoda kar ouv., 2004).
Zupnepaopaukd, n éAfgiyn tou petaypa@ikou napdyo-
via Cbfal ownv kdeibokpaviakh ducniacia obnyei otnv
Satapaxn twv HOPPOYEVEUKWDY pnxaviopwv didnAdaons
Kar au€nons tou okeAsToU Kal Twv Sovuwy.

KAINIKA XAPAKTHPIXTIKA

O1 kfivikés ekbnAmoels tns kAgibokpaviakns duoniacias
agopouv kupiws tnv atedn Sidndacn h nAnpn éAAgiyn
twv kAgdwv, n onoia eival uneuBuvn yia v PPAvion
otevav kan pe kAion npos ta kdtw wpwv (Eikéva 1). To
€UPOS TWV KIVACEWV TWV WHWV gival ouxva augnuévo em-
pénovtas otov acBevin va ocupunAnoidosl Tous MHOUS Tou
pnpootd and to Bwpaka (Maw, 1978; Koch ka1 Hammer,
1978; Golan ka1 ouv., 2004; Suba ka1 cuv., 2005).

To €Upos tns kepanns sival au§npévo Adyw tns kabBuoté-
pnons h akopn Kal pn oUyKAEIoNS TV PaP®V Kal twv
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of the maxillary central incisors is usually the cause for
seeking treatment. Radiographic examination reveals the
presence of a large number of supernumerary teeth. The
appearance of supernumerary teeth is common in the
area of the maxillary incisors as well as in the areas of
the maxillary and mandibular canines and premolars. The
presence of supernumerary teeth not only obstructs
eruption and produces impaction of permanent succes-
sor teeth but also leads to morphological dysplasias of
the crowns and more commonly the roots of the perma-
nent teeth due to deficiency of sufficient space for prop-
er development. In rare cases the presence of supernu-
merary teeth may not be a clinical characteristic of the
syndrome; in contrast, sometimes congenital absence of
some teeth is observed (Jensen and Kreiborg, 1990;
Richardson and Deussen, 1994). An important finding
during clinical examination that may significantly con-
tribute to the timely diagnosis of the syndrome is the
presence of spacing among the mandibular permanent
incisors and the eruption of the second permanent
molars while the rest of the dentition is still deciduous.

DIAGNOSTIC INFORMATION

The delay of permanent teeth eruption usually drives the
patients to seek treatment since the syndrome can
remain undiagnosed until relatively old age or may have
been previously misdiagnosed, because of findings simi-
lar to other syndromes. Inspection of a panoramic radi-
ograph reveals the presence of supernumerary and
impacted teeth (Figure 3).

Quantitative measurements and qualitative assessment
of the cranial and facial structures in relation to the
growth and development of bones and sutures can be
obtained through the lateral and frontal cephalometric
radiographs. In the lateral and frontal radiographs sec-
ondary ossification centres are observed inside the
sutures in addition to others dispersed on the surface of
the cranial vault and mastoid notches. The characteristic
radiological image of alternating density radiolucent and
radioopaque areas is established in this way (Figures 4a,
4b) (Jensen and Kreiborg, 1993; Jensen, 1994).

Studies on lateral cephalometric x-rays of patients with
cleidocranial dysplasia revealed significantly reduced
length of the anterior and posterior cranial base as well
as reduced angle of flexure when compared to normal
subjects (Kreiborg et al,, 1981). In addition, increased
horizontal mandibular growth was found, attributed
either to deficient vertical maxillary growth (Ishi et al.,
1998), or to increased length of the body of the
mandible and a small cranial base (Richardson and
Deussen, 1994). Qualitative control of the cranial base
structures demonstrated an increased angulation of the
clivus and decreased dimensions of the hypopheseal
fossa. Furthermore, significant vertical growth of the
mandibular condyle and anterior rotation of the
mandible in relation to the cranial base was observed.
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nnywv twv ootwv tou B6Aou tou kpaviou. Mapatnpeital
616ykwaon kai npoBonn tou petwmaiou ootoU pe e600tw-
og1s otnv opodn twv oPBanpikwy KOyxwv, Sloykwoels
TWV KPOTUPIKMY OCTMV Kal YevikOtepa S1eUpuvon tou
06nou ducavdanoyn pe tnv avtigtoixn eAMNN atEnon twv
00t®V Tou npoawnou. KAvikd xapakinpioukd twv aode-
vov pe kieidokpaviakn duoniacia anotedei n unonia-
0ia TOU PECOU NPOCWMOU, TWV NAPAPPIVIKAOV KOAMwY,
WV ZUYWHOTKOV KAl PIVIKOV O0TGV, UNOXMPNoNn tns
yépupas tns pivos, niaud Bdon tns pivés, pikphn avw yva-
Bos ot 6ies us Haotdoels, otevh kal uYnih UNEPWA Kai
énos peiwpévo npoobio Uyos npoownou. H ouvonikd
unonidaoukh dvw yvaBos og ouvduaoud pe TNV KaTEU-
Buvon s augnons tou kovoUAou tns Kdtw yvdbou ko
v nNpdobia otpoph tns bivouv v €IKOVA OXEUKOU N
npaypaukoU npoyvadiopou tns kdtw yvabou (Dann ko
ouv., 1980; Jensen ka1 ouv., 1995; Kreiborg kar ouv.,
1999; Golan ka1 ouv., 2003).

MpoBAnuata 1anAaons ota pakpd ootd ekdnAwvovial
pe Bpaxu avdowinpa twv acBevav. Mapatnpouvial
bduonnacies ota ootd daktUAWY TV AKPWY Kal KUPTOTN-
ta ota voxia (Eikéva 2) (Jarvis kan ouv., 1974; Tyndal kon
ouv., 1983; Kaplan ka1 ouv., 1991; Mundlos ka1 ouv.,
1997; Cooper ka1 ouv., 2001).

MpoBAnuata eueavizovian atov apiBuéd kar tnv avatofn
twv dovuwv (Kreiborg kan ouv., 1999; Shen, 2000). H &16-
niaon ka1 avatodn twv veoyildv dovuwy npaypatonol-
gitan ouvnBws xwpis 161aitepa npoBAnpata kar anokAicels
ano to ualodoyikd. Qotéoo, NnapaATtNPOUVIal GNUAVTUKE
npoBAnpata otov pévigo odovukd epayud nou ekdnAcw-
vovial pe kaBuotépnon avatodns twv povipwv dovudv.
O1 np®to1 pévIpol you@iol kar o1 KAtw HOVIHOI TOWElS
ouvhBws eival ta dévua nou avaténfouv guaoiofoyikd. H
kaBuotépnon avatolns twv Gvw Povipwy Topéwv, Mou
obnyei tous aoBeveis oo va avaznthoouv Bepaneia kata-
beikviel katomv akuvoypagikoUu eféyxou tnv Unapén
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Eikéva 3. Mavopapikh akuvoypagia.

Figure 3. Panoramic radiograph.

Normal bone resorption at the mandibular angle and
anterior surface of the ramus was not observed. The dif-
ferences on the osseous structures were attributed to
changes in the process of resorption and apposition of
bone during development (Kreiborg et al., 1981).
Radiologic control of the chest reveals aplasia or incom-
plete development of the clavicles (Figure 5). Upper and
lower abdominal x-rays reveal problems in the develop-
ment and calcification of the pelvic bones and pubic sym-
physis (Jarvis and Keats, 1974).

Significant additional information for the accurate topo-
graphic representation of the skeletal structures and
teeth can be obtained though computer tomography
and three dimensional imaging (Kreiborg et al.,, 1999;
McNamara et al., 1999; Shen, 2000).

Since large individual variation exists regarding the man-
ifestation of the symptoms, absolute verification of the
syndrome’s presence and clear differential diagnosis in
relation to other syndromes can be given only by means
of genetic control of the patient and the family (Mund-
los et al., 1997; Mundlos et al., 1999; Golan et al., 2002;
Pal et al., 2007).

TREATMENT APPROACH

Since patients with cleidocranial dysplasia seek treat-
ment mainly for the dental problems, the dental com-
munity has tried for decades to develop therapeutic pro-
tocols which improve and rehabilitate the functional and
aesthetic problems of the patients. Numerous treatment
approaches have been expressed for correct rehabilita-
tion, which illustrates the sporadic notions that treating
dentists may have. The evolution of dental specialties
demonstrated that it is essential to have an organized
treatment approach for these patients, by a group of
specialists, where each one can contribute with his
expertise for the best treatment outcome.

Initially, the dentists treated the patients with cleidocra-
nial dysplasia using conventional prosthetic restorations.
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onpavukoU apiBuol unepapibuwv dovuwv. H gupdvion
TV unepdpiBpwy dovudv gival ouxvatepn otV NEPIOXN
TV VW TOPEWV KAl TS NEPIOXES TWV AV KAl KATW KUvo-
Séviwv kol npoyop@iwv. H napoucia twv unepdpiBuwy
Hovuwv ektés and tnv napepunddion s avatoins Kai ov
eMko eykneiopd nou npokanei ota pévipa &iadoxa
66vua, odbnyei kan og popponoyikés duoniaoies tns punAns
Kol oUXVOTEPA TS Pizas twv povipwy dovudv Adyw tns
énnelyns enapkouUs xmpou yia SidnAaon. Le ondvies nepi-
Mwaoels N napouaia unepapibpwv dovuwv eivan duvatd
va pnv anotenei kMVIKG Xapakinpioukd tou ouvdpopou.
AvtiBeta, kdnoies Qopés uMNApPxel AKOUN Kol GUyyevhs
énfeiyn kdnoiwv Sovudv (Jensen kar Kreiborg, 1990;
Richardson kar Deussen, 1994). Inpavukh cupBodn otnv
éykaipn didyvwon tou ouvdpdpou anotenei n katd v
kivikn e€étaon napathpnon ths Unapéns Siaotnpdtwv
peTagu twv povipwy KAtw Topéwv Kal n avatoin twv deu-
TEPWV HOVIHWV YOUPIwV €V TautOXpova o unonoinos
ppaypoés sivar veoyinods (Golan kai cuv., 2004).

AIATNQXTIKA LTOIXEIA

H kaBuotépnon tns avatonns twv povipwv dovudmv odn-
yei ouxva tous acBeveis otnv avazhtnon Bepansias
kaBws 10 ouvdpopo pnopei va peiver gite adidyvwato
HEXPT OXeUKA peyann nAikia h akoun kal va €xel mponyn-
Oei AaBos Sidyvwon Adyw tns ouvunapgns Kovmv
oupntwpdtwy pe dnda ouvdpopa. O akuvonioyikds éNey-
xos pe opBonaviopoypd@npua anokadUntel tnv napouocia
TV unepapiBpwy kat éyknaeiotwv dovudv (Eikéva 3).

In ouvéxela péow tns nidyias kar omaoBonpdodias kepa-
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Eikéva 4. (A) MAdyia kepanopetpikn
akuvoypapia (B) OmaBonpdchia
KepanopETPIKN akuvoypapia.

Figure 4. (A) Lateral cephalometric
radiograph (B) Postero-anterior
cephalometric radiograph.

In this manner, assuming that all the impacted teeth can
potentially create extensive odontogenic cysts and bone
defects, they went through extractions of all impacted
teeth and then prosthetic rehabilitation through partial
or complete dentures (Douglas and Greene, 1969;
Winther and Khan, 1972). Other dentists, taking into
consideration the formation of extensive bone defects in
addition to the severity of the surgical extraction of all
permanent teeth considered that a more conservative
approach of patients with cleidocranial dysplasia would
be sounder. They used partial dentures with sufficient
stability and retention as a result of the surgically intact
alveolar bone. The presence of impacted teeth inhibited
further osseous resorption and their extraction was per-
formed only in case they were responsible for the for-
mation of cysts (Kelly and Nakamoto, 1974). In other
cases, surgical exposure of impacted teeth combined
with orthodontic traction was applied. Eruption of some
impacted teeth with favourable positions was assisted
which in turn contributed to the retention of prosthetic
restorations (Hitchin and Fairley, 1974; Weintraub and
Yalisove, 1978).

However, another surgical approach of patients with
cleidocranial dysplasia has been suggested, where all
supernumerary teeth are extracted and surgical auto-
transplantation of permanent teeth in favourable posi-
tions is performed (Becker, 1998).

The low prognosis of the surgical approach and the prob-
lems of conventional prosthetic restorations, since relin-
ing or even replacement of the partial or complete den-
tures may be needed several times during the patient’s
life, led to a combined treatment of surgical and ortho-
dontic rehabilitation (Becker, 1998).
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Eikéva 5. Akuvoypagia Ompaka

Figure 5. Chest radiograph.

AopETPIKNS akuvoypagias pnopouv va yivouv tooo noco-
UKES petphaoels 600 kan noloukh afiondynon twv Sopwv
TOU Kpaviou ka1 Tou npoownou ot eninedo au§nons kai
Sidndaons ootwv ka1 pagmv. Linv nAdyia kar omaodo-
npéobia kepanopepIkn akuvoypagia napatnpouvial
beutepoyevin KEVIPO 00TEWONS €VIOS TWV PAPOV KaBms
ka1 S1donapta otn em@dveia wv ooty 1ou B6Aou tou
Kpaviou kal twv pactogidmv anopuoswy. Me tov 1péno
autd bivetar xapaktnpiotuikh akuvonoyikn €kéva e
evaiiaoobpevns nukvotntas akuvodiauydoels kar okid-
ogis (Eikoves 4a, 48) (Jensen kar Kreiborg, 1993; Jensen,
1994).

Menétes oe nndyies KEPANOUETPIKES AKTIVOYPAPIES
aoBevav pe kAgeidokpaviakh duoniaaoia €d6ei€av onpa-
vuKé peiwpévo phkos npdabias kai onicBias Bdons tou
kpaviou KaBws ka1 yeiwpévn ywvia kauyns oe oUykpion
pe puoiofoyikd dropa (Kreiborg kai ouv., 1981). Aképa
Bpébnke au€npévn opizévua aufnon tns kdtw yvabou
nou éxe1 anodoBei eite otnv éAReiyn katakdpuens augn-
ons tns avw yvabou (Ishi ka1 ouv.,1998), eite o€ au€npé-
VO PAKOS TOU OMMATOS TNs KATw yvaBou kai os pikph
kpaviakn Bdon (Richardson kar Deussen, 1994). Moiou-
kds éNeyxos tns popponoyias twv dopmv tns Baons tou
kpaviou €6e1§e onpavukh Kapyn tou anokAigatos Ka
Mikpés Saotaoels tou BoBpou tns unodguons. Enions,
napatnphBnke onpavukn kataképu@n adgnon tou Kov-
60fou tns kdww yvabou kar cuvofikh Npdadia otpopn
s k4w yvdbou oe oxéon pe tnv npdodia Bdon tou
kpaviou. Asv napatnphBnke n puaiofoyikn anoppo@n-
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Even in the cases where a combined surgical and ortho-
dontic treatment is performed, different methods as well
as different timing of intervention have been suggested.
Surgical extraction of all supernumerary teeth and of all
deciduous teeth with delayed exfoliation has been pro-
posed. During the same surgical session, which takes
place in a hospital under general anaesthesia, the
impacted permanent teeth are exposed and surgical
cement-dressing is placed. Periodic replacement of the
surgical cement follows in order to preserve hygiene,
until the completion of secondary intension healing. In
this manner, osseous bridge formation and covering of
teeth with gummy soft tissue is avoided. Moreover, small
spontaneous eruption of some teeth is permitted and
secure bonding of fixed appliances in a second phase
without presence of blood in the field is allowed
(Richardson and Swinson, 1987; Behlfelt, 1987).

In contrast to the previous method, a gradual therapeu-
tic approach of patients according to their dental age
and root formation of the impacted teeth has been sug-
gested. In this case, the supernumerary and deciduous
teeth are extracted and the impacted permanent upper
incisors are exposed, since the lower permanent incisors
usually erupt normally. Bonding of orthodontic fixed
appliances follows and orthodontic traction for proper
incisor alignment in the dental arch is initiated. During
the first phase of orthodontic treatment, where proper
axial inclinations are given and sufficient incisor exposure
in relation to the upper lip is established, time is given
for root formation of permanent posterior teeth by 2/3
and specifically the permanent canines and premolars. In
this stage, extractions of the deciduous canines and
molars, and supernumerary teeth in the region are per-
formed and the permanent canines and premolars are
exposed. Bonding takes place either at the time of oper-
ation where suturing of the surgical site follows (Becker
et al.,, 1997) or in a second phase after healing by sec-
ondary intension is completed (Smylski et al., 1974; Hall
and Hyland, 1978).

The large number and some times the broad area of
surgical procedures combined with the prolonged
orthodontic treatment time can potentially produce a
series of problems and complications during the differ-
ent stages of treatment. Trauma to the dental follicles
of impacted teeth can be provoked during surgical
manipulations (Brin et al., 1984; BenBassat et al., 1985).
The premature partial removal of the dental follicle sur-
rounding the impacted teeth brings them in contact
with the surrounding hard and soft tissues. This con-
tact, if not followed by orthodontic traction can lead to
ankylosis or resorption of the root and crown of those
teeth (Kohavi et al., 1984). Moreover, when attempting
to extract supernumerary teeth and in the same time
sufficiently expose impacted teeth, large bony defects
can develop. Consequently, the impacted teeth present
deficient periodontal support during active forced erup-
tion which predisposes to future periodontal problems
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on 00ToU atnv ywvia tns katww yvdBou kal atnv npdabia
em@aveia ou kAddou tns. O1 Hlapopés ous oouKEs
bopés anodoBnkav os affayés tns dradikacias anoppod-
enons ka1 evandBeons ootou katd tnv 61dndaon
(Kreiborg ka1 ouv., 1981).

O akuvonoyikés éfsyxos tou Bwpaka anokaduntel v
andaoia h atedn Sidndaon twov kAsidbwv (Eikéva 5).
Akuvoypagia tns avw Kai Katw Koifias pavepwvel npo-
BAnuata ownv d1andaon kar evacBeotiwon 1wV 00TtV
s Aekdvns kal tns nBikns cUpguons (Jarvis kar Keats,
1974).

Inpavukés oupninpwpaukés nAnpopopies yia tnv
TonoypagIkh Katavoun yia tn katd to duvatd kandtepn
anéboon tns nPaypdaukns €KOVAS TwV OKEAEUKMV
Sopwv kabms ka1 twv dovumv twv acBevawv unopoulv
va An@Bouv pe tnv xphon agovikns topoypapias kai
piodidotatns angikévions (Kreiborg ko ouv., 1999;

McNamara ka1 ouv., 1999; Shen, 2000).

KaBws undpxe peyann eatopikeupévn noikidopopeia
ws npos v ekdhAwon twv cupntwpdtwy, nAnpns em-
BeBaiwan tns unap&ns tou ocuvbpduou kar caphs dia-
@opikh didyvwon o oxéon pe dAda ouvdpopa pnopei
va 600¢i pe yeveukod élsyxo tou aoBevh kail tns o1Koyé-
velas (Mundlos ka1 ouv., 1997; Mundlos ka1 cuv., 1999;
Golan ka1 ouv., 2002; Pal ka1 ouv., 2007).

OEPAMNEYTIKH ANTIMETQMIXH

KaBws yia tous aoBeveis pe kisidokpaviakh duoniacia
ta odovukd npoBAnpata anoteAoUv 1OV ONPAVTIKOTEPO
Aéyo avazhtnons odovuatpikns nepibanyns, o odovua-
1p1KGs KOopos npoondbnoe edw ka1 dekagties va ava-
nwigel Bepaneuukd npwtokoAna nou BeAumvouv Ka
anokaBiotolv, katd 1o buvatdv, ta Asitoupyikd Kai
aioBnukd npoBAnpata twv acBevwv. Na v eniteuén
v otdxwv opBns anokatdotaons twv odovuk®y npo-
BAnpdtwv éxouv Satunwbei noAnés Bepansutikés npo-
ogyyiogls, o1 onoies avukatontpizouv thv PEUOVWHEVN
avtiAnyn nou pnopei va gpépouv o1 Bepdnovies odovtia-
1pol. H avdnwén twv odovuatpikmv €161KOThTwY Katé-
6ei1€e Ou eivar anapaitntn n opyavwuévn Bepaneutikn
avupetwmon twv acbevmv and opdda €161kwy, énou o
kaBévas pnopei va cupBdanne pe us e€e1dikeupéves yvo-
ogls yia v gniteuén tou kanutepou BepaneutikoU ano-
teéopatos.

Apxikd, o1 obovtiatpor Bepdneuav tous acBeveis pe kel
bokpaviakh duoniacia xpnoipgonoicvias cupBatikés
npoagBsukés anokataotdosis. Etol, Bewpwvias 6u ona
ta éykAgiota 66vua pnopouv duvnukd va dnpioupyn-
OOUV eKTETapéVES 080VToyEvEis KUTTEIS KAl OOUKES Kata-
otpo®és, npoéBavav os eEaywyés 6Awv twv €ykAgioTwy
povipwv dovuv Kal otnv cuvéxeld o NPOoBEUKA ano-
katdotaon pe ofikés N pepikés odoviootoixies (Douglas
ka1 Greene, 1969; Winther ka1 Khan, 1972). Exovtas un’
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(Kohavi et al., 1984).

During orthodontic treatment, proper anchorage is of
great significance. For this reason, casted lingual and
palatal arches are fabricated, additionally reinforced by
heavy wires welded on the buccal surfaces of the molar
bands. More specifically, the wires are welded after they
have been inserted in the headgear tubes of the upper
molar bands and the lip bumper tubes of the lower
molar bands respectively. On the maxillary heavy wires,
hooks similar to the ones used for intermaxillary fixation
are welded which are used for traction of the impacted
teeth (Becker et al., 1997). In some cases bonding of
orthodontic appliances on deciduous molars and canines
is necessary for anchorage reinforcement during align-
ment of the upper incisors (Angle and Rebellato, 2005).

CONCLUSIONS

Cleidocranial dysplasia is a rare congenital disorder of
growth and development of the bones. Inactivation of
the transcription factor Cbfal is responsible for the
pathogenesis of the syndrome. This factor regulates mor-
phogenetic mechanisms of growth and development of
the skeleton, as well as gene expression in the mes-
enchymal cells of dental epithelium. In this manner, its
deficiency leads to manifestation of dental anomalies
related to delayed eruption and impaction of the perma-
nent teeth of patients with cleidocranial dysplasia.
Clinical characteristics of cleidocranial dysplasia are pri-
marily the incomplete development or complete absence
of the clavicles, projection of the frontal bone, hypolasia
of the midface, delayed eruption of permanent teeth.
Diagnostic means are the panoramic, lateral and pos-
tero-anterior cephalometric radiograph, as well as the
chest and the upper and lower abdominal radiograph.
The use of Computer Tomography and 3D imaging can
potentially provide additional information and attribute
better images of skeletal structures and teeth. Absolute
verification of the presence of cleidocranial dysplacia can
be achieved only by genetic control of the patient.

The successful treatment of patients with cleidocranial
dysplasia requires good collaboration of dental special-
ties. Principal treatment goal should be the levelling of
permanent teeth in both dental arches, ensuring the
integrity of dental and periodontal tissues. The appropri-
ate functional rehabilitation, accompanied by a success-
ful aesthetic rehabilitation of the teeth and face, signifi-
cantly contributes to the overall improvement of the
patients self esteem and satisfaction.
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oyn v Odnpioupyia peydAwv ooukwv eAAEIUPATWY
kaBms ka1 tnv peydin BapUtnta tns xE1poupyikhs apai-
peons 6Awv twv povipwyv eykigiotwv dovudv, Bewph-
Onke ané dnfous Bepanovies odovudipous cwotdtEPN
n mo ouvinpnukh Bepansutikn npooéyyion twv acde-
vov pe kigidbokpaviakh duondacia. Xpnoigonoinoav
TNV KATAOKEUA KIVNTWOV 0H0VIOoTOIXIOV Twv onoiwv n
otaBepdnta ka1 n guykpdtnon ntav enapkeis Adyw twv
avénagwyv XeIPOUpPyIKA Qatviak®v akpodo@iwv. H
napoucia £to1 twv éykAEIoTWV dovUWV anétpens tnv
napandvw OCTKN anoppoéenon Kai n apaipech tous
yivotav povo oE NEPINTMOEIS Nou autd uBuvovtav yia
v dnpioupyia kUotewv (Kelly kar Nakamoto, 1974). Ze
Aanfes NeEPINTWOEIS EPAPUOTTINKE N XEIPOUPYIKA anoKd-
Augn dovuwv ka1 ouvbuacopds pe opBodovukh Bepa-
neia. ‘Eta, unoBonBnBnke n avatodh kanolwv eyknei-
otwv dovuwv nou Bpiokdviouoav o€ uvoikés BEaels Kai
ta onoia otnv cuvéxeld ouvéBanfav otnv othpign twv
npooBsukwv anokataoctdoewv nou tonoBetnBnkav
otous aabBeveis (Hitchin kai Fairley, 1974; Weintraub ka
Yalisove, 1978).

Qot600, €xe1 npotabei p1a akdUN XEIPOUPYIKN NPOCEYYI-
on twv acBevav pe kAgidbokpaviakn duoniacia ka1 otnv
nepintwon autn yivetar agaipeon éAwv twv unepdp1b-
HwV dovuwv Kal XEIPOUPYIKN AUTOUETAPOOXEUCN TWV
povipwv dovuwv ous emBupntés Béosis (Becker, 1998).
H pgeiwpévn npdyvwon tns PHEUOVWHEVNS XEIPOUPYIKNS
npooéyyions h tns xphons cupBaukwv NPooBeukmv
anokataotdoswy, KaBws Npénel va yiveta enavepappio-
yh A aKkOPn Ka1 avukatdotaon twv HEPIK®V N oAIK®V
060VIO0TOIXIMV OPKETES POPES Katd tnv Sidpkeia tns
zwh v acBeviv, odhynoe otnv cuvbuacpévn Bepa-
neia xeipoupyikns kar opBodovuikhs anokatdotaons
(Becker, 1998).

Akéun 6pws ka1 ous NEPINTWOEIS 6nou yivetar cuvdua-
opévn xeipoupyikh kar opBodovukn Bepancia éxouv
npotaBei Sapopeukés péBodor napéuBaons kabws kai
Xpovikns auyphs nou enspBaivouv o1 Bepdnovies. Etal,
éxe1 npotaBei n epanag xeipoupyikh apaipeon 6Awv Twv
veoylinmv dovuwv nou napapévouv népav tou d€ovios
otnv gtopatkh koiRdtnta kaBws ka1 6Awv twv unepd-
PIBuwv dovuwv. Itnv i6la xelpoupyikn ouvedpia, n
onoia emtegital 0 VOOOKOUEIOKES GUVONKES Kal KATW
ané yevikh avaioBnoia, yivetar n anokdduyn twv
gykAgiotwv povipwv dovuwv kai tonoBeteital xeipoupyi-
kh kovia. AkoflouBouv nep1odikés annayés tns xeipoup-
yIKhs kovias yia Adyous uyisivhs, éws 6tou ofokAnpw-
O¢i n enovuAwon katd deutepo okond. Me tov TPoMO
autd ano@elyetan n dnpioupyia ooukns yépupas N n
kdAuyn twv dovuwv and tous panbakous 10toUs twv
oUAwv. Enions, emtpénetal n éotw ka1 pikph auBépuntn
avatofih kdnoiwv dovumv kaBws kal n avetn oe deute-
pn ¢don cuykonAnon ndyiwv opBodoVUKWY CUGKEUWY,
xwpis tnv napouaia aipatos oto nedio (Richardson kai
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Swinson, 1987; Behlfelt, 1987).

Ze avtiBeon pe v napandvw péBodo, éxel npotabei n
otwadiakh avupswwnon v acbevav, avadoya pe tnv
odovukn niikia tous kai to otddio didnAaons twv p1zwv
v eykAgiotwv dovumy. Lus NEPINTWOEIS autés, yivetan
apaipeon twv veoyindv Kal ungpdpiBuwv dovumv Ka
anokdAuyn twv Hovigwv €ykAEIoTWY Kupiws Avw Topé-
wv, kaBws o1 kaww toueis ouvhBws avatéddouv puaio-
foyikd. AkofouBsi ouykéndnon nayiwv opBodovukwv
ouoKeuwv kal évapén opBodovukns EAgns yia tnv Sieubé-
NON TV Topéwv €vios twv odovukwv to§wv. Katd tnv
b1apkeia tns npwins pdons tns opBodovukns Bepanei-
as, omnv onoia anokaBiotavial n owoth afovikh kAion
Ka1 n enapkns npoBofh twv dvw topéwv os oxéon HE 10
avw xeifos, divetan n xpovikh duvatdinta yia va da-
nAaotouv katd ta 2/3 o1 pizes wv povipwy onicBiwv
Hovuv Ka1 CUYKEKPIHEVA TWV HOVIHWY KUVOSOVTIWY Kai
npoyop@iowv. Zto otddio autd yivetal n XEIPOupPyIKN
apaipeon twv veoyinwv KUVOSOVIWY Kal YOUPiwy, Twv
unepdpiBpwy dovumv tns neploxns kar n anokdduyn
WV Hovipwv kuvodoviwv kar npoyop®inv. H ouykon-
Anon twv nNdyiwv opBodovukdv cuokeuwv enmféyetal
va yivel gite TaUTOXpOvVaA HE TNV XEIPOUPYIKN anokdaAuyn
twv povipwv dovumv kar akonouBei cuppagn tou pau-
patos (Becker kair ouv., 1997) €ite og 6eUtepn pdon petd
andé enouAwon katd deltepo okond (Smylski kal ouv.,
1974; Hall ka1 Hyland, 1978).

O onpavukos ap1Buds Kal KAnoles popés N EKTETAMEVN
€KTa0ON TWV XEIPOUPYIK®WV enepBdoswv o€ ouvduaoud
HE TO0 Makpoxpovio tns opBodovukns Bepaneias eivan
Suvatdv va dnpioupynhcouv ogipd and npoBAnuata kal
emniokés ota S1apopa otddia tns Bepaneias. Tpaupau-
OpOS TwV O00OVUK®WV oneppdtwv twv EykAeiotwy
Sovumv pnopei va npokAnBei katd tnv H1apkeia twv Xel-
POUPYIKWV XxeIpIop®V (Brin kar ouv., 1984; BenBassat
kai guv., 1985). H npdéwpn agaipgon tunpatos tou 06o-
vukou onéppatos nou nepiBannel ta éykieiota évua ta
Qépvel oe enaph e tous nepiBanfovies okAnpous Kai
panBakous 10tous. H enagn auth, edv dev akofoubnBei
pe evepyn npoondBeia yia unoBonBnon tns avatoins
twv dovuwv pe tnv epappoyn opbodovukwv duvdpswy,
givan duvatod va odnynoel o€ aykUAwon h anoppodPnon
s pizas kar tns puAns wwv dovuwv aut®v (Kohavi kar
ouv., 1984). Enions, katd tnv npoondBeia agaipeons
v unepdpiBuwv dovuwv tautdxpova pe v npoond-
Og10 enapkoUs anokdAuyns twv éykieiotwv dovumv,
pnopouv va npokaféoouv peyanes ooukés BAaBes kai
ooukd eAfsippata. Etol, ta éykAgiota 66vua napouoid-
zouv eAMinn neprodovukh othpign katd to otddio tns
evepyd unoBonBoulpevns avatodhs Ttous yeyovos mou
npodiabétel ko penfovukd neprodoviofoyikd npoBAn-
pata (Kohavi kar ouv., 1984).

Katd tnv &idpkeia tns opBodovukns Bepaneias, 161aite-
pn Baputnta npénel va ivetan otnv cwoth othpign. Ma
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HevLenic ORTHODONTIC ReviEw

ov Adyo autd €PappOzovVIal XUTES KATAOKEUES unod
HOPOPN YAWOOIKWY Kal UNEPMIWV 10wV, EVIOXUPEVWVY LE
npéobeta 10xupd oUpuata nou ocuykoddouvialr ous
napeiakés emeaveies wwv dakwfiwv 1wy Povidwy you-
Qiwv. Mo ouykekpipyéva ta oUppata cuykoddoUvial
apou tonoBetnBouv evids twv cwAnviokwy twv e§woto-
HOTK®OV 600V apopd tnv Avw yvabo Kkal evids twv av-
otoixwv owinviokwv tou anwdnthpa wv xedov atny
kdtw yvdBo. Endvw ota napeiakd 1oxupd oUpuata
ouykonAoUvia Gykiotpa Opola WE Ta autd Nou Xpnaoipo-
nolouvtal yia tnv SiayvaBikn akivntonoinon, pe okonoé
v €Agn twv éykneiotwv dovuwv pe npdodeon twv e§ap-
tnpdtwv unoBonBouUpevns avatodhs oe autd (Becker kan
ouv., 1997). Ze kanoies NePINTWOEIS Kpivetal anapaitntn n
ouykéAinon ndyiwv opBodovukwv aykuiwv otous veo-
yifoUs kuvodovtes kan yop@ious yia evioxuon tns othpi-
&ns katd to otddio GieubBétnons twv Hovidwy Topéwy
(Angle ka1 Rebellato, 2005).

LYMIEPAZMATA

H kAadokpaviakn duondacia givan pia ondvia cuyyevihs
Satapaxn wns &Sidndaons kol av§nons twv octwv. H
naBoyéveon tns vooou, mBavétata o@sidetal otnv anw-
Aela dpdons tou petaypagikou napdyovia Chfal. O
napdyovias autdés pubpizel PopPoOyeEVEUKOUS HPNXavi-
opous SidnAaons kar au§nons tou okefetou kabws eni-
ons Ka1 v ékepacn yovidiwv ota PECEYXUMATIKA KUTLa-
pa tou odovukou emBndiou. Etol n avendpkeld tou odn-
yei kan otnv ekdNAwon twv 0dovuKwY avwpammv nou
oxetizovtan pe tnv kaBuatépnon avatofns kai tov eykiel-
Opo TV povipwy dovuwv oe aoBeveis pe kAg1doKpaviakn
Suonnaoia.

Kwviké xapakinpioukd tns kigibokpaviakns duoniacias
givar kupiws n atedns didndaon n éAsiPn twv kA€IdwY,
H16ykwaon kar npoBoAn tou petwmaiou ootou, unonfa-
oia tou péoou Npoownou, Npoyvadiopds s Katw yvd-
Bou, unepdpiBua &6vua, kaBuotépnon avatodhs twv
povidwv dovumy.

Alayvwotukd péoa anotefoUv n navopapikh, n NAAyia Kal
omoBonpoadia KePanopETPIKA aKkuvoypagia, n akuvo-
ypagia Bdpakos, avw kar kdww koidias. H xphon agovi-
KhS Ttopoypagias kai 1piobidotatns aneikovions eivai
Suvatd va npooPépouv ouunAnpwHATKES NANpogopies
kan kadutepn anddoon tns €1kOvVas WV OKEAEUKWV
Sopwv kar twv dovuwv. MAhpns emBeBaiwon tns Unap-
&ns kAaibokpaviakns duoniacias pnopei va 600si pévo
HE YEVEUKO éneyxo tou aaBevn.

H emtwxns Oepancia acBevav pe kAsibokpaviakh
bduoniacia anaei tnv kafdd opyavwpévn ouvepyacia
twv odovuatpikwv €161KoThTtwv. Mpwtapxikds otdxos tns
Oepansias Ba npéne va givan n owotn deubétnon twv
povipwv dovudv evids twv 0dovukmv 1wy, diaopani-
ZOV1as TAUTOXPOVA TNV AKEPAIOTNTA TwV 0OOVUKMV Kal
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neprodovuk®y 10twv. H cwoth Asitoupyikn anokatdota-
on oOtav ouvodeletal and emtuxn anokatdotaon tns
aioBnukhs twv dovumv Kal Tou npoownou cupBdanier
otnv yevikotepn Bedtiwon tns gikdvas kai 1kavonoinons
TV aoBevav.
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