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AOMHMENH NEPIAHWH

Apaiobovtia €ivar n odovukh avwpadia, katd v
onoia undpxouv pecodovua diaotnpata kal anouaia
onpgiwv enagns petagu v dovumv. Otav n apaio-
bovtia apopd ka1 ta np6abia ka1 ta oniobia d6vua
XOAPOKINPIZETAN WS YEVIKEUPEVN, eV Otav nepiopize-
tan petagu duo n tecodpwv dovuwy ival tomikn. Iko-
nés auths tns epyaocias gival va nepiypaei n apaio-
bovtia otn veoyidh kar otn péviun odovioguia, va
napouaoiaatolv o1 artoNoyIKoi Napayovies twv PEGO-
6évuwv daotnpdiwy twv dovuwy, va katadeixbouv
o1 mBavés Bspaneuukés npoosyyioels tou npoBAnpa-
105 ka1 o1 1&iontepdtntes tns Bepaneias avanoya e
v atia.

Ta aiua wns yevikeupévns apaiodovtias pnopsi va
givan kAnpovopikd, emiktnta h ka1 Asitoupyikd. Ta
onpavukdtepa gival n ducappovia petagu tou peyé-
Bous twv dovumv Kal tou pPeyEBOUS TwV GATVIOKWOV
16€wv nou ta otwnpizouv, 1o peydio péyebos, n Aav-
Baopévn Béon kan Aeitoupyia tns yAdooas, 6nws Kai
o1 ouyyeveis eAfsiyels bovuwv. H tomkn apaiodovtia
ogeifetan ouvhBws os d1a@opous tomkous napdyo-
vies, onws ta edfsinovia 66vua, ta unepdpiBua
66vua, ta wikpd d6vua, n napapovh twv veoyiwv
dovuwv népa and tov anapaitnto xpovo, o1 £Eels
€KUUZNONS, 01 VOG0! TOU NEPIOSOVTIOU Ka1 0 UNEPTPO-
QIKOS xanivos tou avw xeinous.

Mpwtevovia péAo otV avuustmmon s apaliodo-
vtias &1adpapatizel n opBodovukn, o cuvepyaaia
ouxvd pe annes eidikdtntes, dnws n nepiodovionoyia,
n a160nukn odovuatpikn, n NPoaBeUKA h akOpN Ka
n yvaBonpoowmkn xeipoupyikh. O nAéov katdAAn-
Aos xpovos yla tnv avupeIwmaon ts apaiodovtias
givan ouvnBws n nepiodos tou pévigou epaypou. H
avupewmmaon s apaiodovtias givan EaTopKeUpéVN,
e€aptawpevn dueca and tnv aitofoyia tns Kai yivetan
Kupiws yia aioBnukous kar yuxofoyikous Adyous.
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STRUCTURED ABSTRACT

Teeth spacing is a dental anomaly characterized by
interdental spaces and lack of contact points between
teeth. When spacing concerns both anterior and pos-
terior teeth it is generalized, in contrast to localized
spacing when only two or four teeth are involved. The
aim of this study is to describe spacing in the decidu-
ous and permanent dentitions, present the etiologic
factors leading to this condition and indicate possible
therapeutic approaches and specific treatment fea-
tures depending on the cause.

The causes of generalized spacing may be hereditary,
acquired or even functional. The most important ones
are tooth size - alveolar arch size discrepancies, large
teeth, incorrect tongue position and function, and
congenitally missing teeth. Localized spacing is usual-
ly due to several local factors, such as missing, super-
numerary or small teeth, over-retained primary teeth,
sucking habits, periodontal disease and hypertrophic
upper lip frenum.

Orthodontics plays an important role in the manage-
ment of tooth spacing, often in cooperation with
other dental specialties, such as periodontology,
esthetic dentistry, prosthodontics or even maxillofa-
cial surgery. The most appropriate time for treating
this condition is usually the permanent dentition peri-
od. Treatment is individualized and directly related to
etiology; it is performed mainly for esthetic and psy-
chological purposes.

Key words: Generalized spacing, spaced dentition,
teeth spacing
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H APAIOAONTIA XTH NEOIAH OAONTOO®YIA

H Unapén &laotnpdtwy sivan 161aitepa ouvnBiopévn otn
veoyilh obovtopuia (Eik. 1) kar 16aitepa onpavukn,
kaBws n napouadia tous npooiwvizel kadh e&éMEn tou
HOVIHOU pPayuoU, eved n anouadia diactnudtwy unodel-
Kvuel 1oxupn mBavotnta eUPAvions GUVWOUOUOU otn
povipn obovioguia (Foster kan Grundy, 1986). H ouxvo-
N0 WV veoyiNmv Gpayumv pe apaiodoviia Kupaivetal
and 98% (Boyko, 1968) ws 42,9% (Treiman, 1961), pe
TOUS MEPIOOOTEPOUS EPEUVNTES VO AVAPEPOUV NOCOOT
nou Kupaivovian kovid oto 90% (Moorrees ka1 Chadha,
1965; Foster ka1 Hamilton, 1969; Facal-Garcia ka1 ouv.,
2002). Ta Sracthpata autd epgavizovial CUXVOTEPA oty
avw yvdbo, anoé éu otnv Kdtw Kal ota ayopia, and éu ota
kopitola (el-Nofely kan ouv., 1989; Facal-Garcia ka1 ouv.,
2002).

To péyeBos tou t6&ou @aivetal va éxel noAu peyanUtepn
emppon otnv eupdavion daotnpdtwy, and 6u 1o péyedos
twv dovudv (Facal-Garcia ka1 ouv., 2001). BpéBnke nws n
Unapén Sraotnpdtwy gival ouxvotepn os supUtepa t68a
(Moorrees ka1 Chadha, 1965; el-Nofely ko ouv., 1989;
Facal-Garcia ka1 ouv., 2001). O1 Facal-Garcia ka1 ouv.
(2001), Bpnkav pévo otnv kdww yvabo oe naidid pe apai-
odovtia, topeis kar KuvOOoVIES PIKPOTEPOUS, EVM OE Nal-
616 anokAgioukd pe Hraotpata NPWIEUOVIWY, POVO O1
Kdtw Kevipikoi topeis htav otauoukd pikpodtepol. fevikd
opws, daniowoav nws nmdid pe apaiodoviia kdabe
€ibous otous veoyinous @paypous, €ixav EUPUTEPES Kal pIE
peyanutepo phkos Kal nepipetpo yvdBous. Afizel va ava-
@epBei nws o1 el-Nofely kan ouv. (1989), o beiypa and
aiyunuaké nAnBuopd Bphkav kdnoia cuoxéuon 1600
petagu tou peyéBous twv dovuwv doo kal petagu tou
€Upous Twv yvabwv, pe tnv Unapfn daotnpduwy Ka ota
600 16¢€a.

H APAIOAONTIA XTH MONIMH OAONTO®YIA

Apxikd, 8a npéng va avaepBei nws n katd ta dfa
oualofloyikh afld pe Siaothpata odovioguia Bewpeitan
oav évas puaolofoyikéds tunos olykigions, Adyw s uyn-
Ahs ouxvétntas ePPAvions autol tou tinou ouykAgions
otov nAnBuopd, nepinou oto éva tpito (Steigman ka
Weissberg, 1985; Thilander ka1 ouv., 2001). ZOppwva pe
emdnpiofoyikn pefétn twv Steigman ka1 Weissberg
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SPACING IN THE DECIDUOUS DENTITION

Spacing is a common condition in deciduous dentition
(Fig. 1) and constitutes a very important feature of the
dentition, as it is an indicator for the favorable develop-
ment of permanent teeth. Lack of spacing suggests
severe risk for crowding in the permanent dentition
(Foster and Grundy, 1986). The incidence of spacing in
primary dentitions ranges from 98% (Boyko, 1968) to
42.9% (Treiman, 1961). Most authors report an incidence
of around 90% (Moorrees and Chadha, 1965; Foster and
Hamilton, 1969; Facal-Garcia et al., 2002). Spacing is
more common in the maxilla rather than the mandible
and in boys rather than girls (el-Nofely et al., 1989; Facal-
Garcia et al., 2002).

Arch size seems to play a more important role than teeth
size (Facal-Garcia et al., 2001). Spacing is more common
in wider arches (Moorrees and Chadha, 1965; el-Nofely
et al., 1989; Facal-Garcia et al., 2001). Facal-Garcia et al.
(2001) found that mandibular incisors and canines were
smaller in children with spacing, whereas in children who
had only primate spaces, only mandibular incisors were
statistically smaller. However, a general finding was that
children with any type of spacing in the primary denti-
tion had wider jaws. It is worth noting that el-Nofely et
al. (1989), in an Egyptian population sample, found some
correlation between spacing in both arches and tooth
size, as well as between spacing and jaw width.

SPACING IN THE PERMANENT DENTITION

A dentition with spaces is considered a normal type of
occlusion, which is found in almost one third of the pop-
ulation (Steigman and Weissberg, 1985; Thilander et al.,
2001). According to the epidemiological study of
Steigman and Weissberg (1985), 21.4% of the general
population presented spacing in both arches, whereas
50% of people with spacing had spaces in both arches.
In individuals with spacing in only one of the arches, the
condition was twice as frequent in the maxillary arch.
Maxillary spacing is more common in the anterior part of
the maxilla (Lavelle, 1976; Magnusson, 1977; Ingervall et
al.,, 1978; Helm and Prydso, 1979). In studies of young
populations, spacing in both arches was more common
in boys than in girls (Lavelle, 1976; Magnusson, 1977;
Steigman and Weissberg, 1985; Thilander et al., 2001).
However, more thorough observation of gender differ-
ences reveals that, in ages older than 16-18 years, spac-
ing incidence is the same in both boys and girls
(Steigman and Weissberg, 1985).

Concerning the median maxillary diastema, Steigman
and Weissberg (1985) found that its incidence is 36.8%.
Median diastema was the only spacing present in a mere
1.6% of individuals with spacing, which is also confirmed
by Sanin et al. (1969) and Popovich & Thompson (1979).
Most large spaces are mesial and distal to the canines,
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Eikéva 1. Mecoddvua Siaothpata oty nepiodo tou veoyidou epaypou.

Figure 1. Interdental spaces in the primary dentition.

(1985), Gaothpata kar ota 6Uo 16&a BpéBnkav oto
21,4% tou yevikou nAnBuopou, eved petagl twv atdpwy
nou eppavizav apatodovtia, dractnpata kan ota dUo t6&a
BpéBnkav oto 50%. Mewal wwv atdpwv pe dracthpata
o€ éva Povo 1680, n ouxvétnta eupavions ato dvw odo-
vuko6 16€o Bpébnke HinAdoia and 6u oto kdw. Ta &ia-
othyata s dvw yvabou ep@avizovial NEPIOGOTEPO
ouxva oto npéabio twhApa s, and 6u ota onicia Tun-
pata wns (Eik. 2). Znv kdtw yvabo 6ev undpxel onpavukn
S1apopd petafl v draotnpdtwv v Npdodiwv N Twv
onioBwv tunpdtwv tns (Lavelle, 1976; Magnusson, 1977;
Ingervall ka1 ouv., 1978; Helm ka1 Prydso, 1979). Ze non-
Nés épeuves veapwv atdpwv, n apaiodovtia, 1600 010
dvw 600 ko oto kdtw 1080, BpéBnke va epavizeton
ouxvéiepa ota aydpia napd ota kopitoia (Lavelle, 1976;
Magnusson, 1977; Steigman ka1 Weissberg, 1985;
Thilander ka1 cuv., 2001). Qotéoo, pe NEPIOOOTEPO NPO-
ogkukh e€étaon wwv Sapopmv 1wv 600 PUAWY, NPOKU-
ntel 6u pe v ofokAnpwaon tns avdntuéns, o€ nAikies
peyanUtepes wwv 16-18 etwdv, n apaiodovtia epgavizel tnv
610 ouxvotnta ka1 ota aydpia kal ota Kopitola (Steigman
ka1 Weissberg, 1985).

‘Oocov agopd v Unap§n pecodiacthpatos twv Avw
KEVIPIK®OV Topéwv, o1 Steigman ka1 Weissberg (1985)
Bphkav nws n ouxvotnta EPPAVIONS TOU AVEPXETAl OTO
36,8% ka1 povo oto 1,6% twwv atdpwv pe apatodovtia
ntav to povadiké Hidotnpa nou unhpxe, yeyovos nou eni-
BeBaicovetan kan and tous Sanin kar ouv. (1969) ko
Popovich ka1 Thompson (1979). Ta nepioodtepa Kai Peya-
AUtepa Hraothpata evionizovial eyyUs Kal ANw twv KUVO-
b6viwv, evd akodouBei og ouxvotnta 1o didotnpa peta-
€U kevipikwv ka1 niayiwv topéwv (Steigman kai
Weissberg, 1985).

Eivan yeyovés nws oupBaivel kdnolou Babpou peiwon twv
Siaotnpdtwy otn péviun odovioguia pe v adnon tns

EAAHNIKH OPOOAONTIKH EMIOEQPHXH 2007 « TOMOZ 10 » TEYXOX 2

followed by the diastema located between central and
lateral incisors (Steigman and Weissberg, 1985).

It is true that spacing tends to decrease in the permanent
dentition as age increases (Steigman and Weissberg,
1985). It is reported that during dental maturation
spaces distal to the canines tend to close, while new
spaces, mesial to this tooth, usually appear. This may be
due to third molar eruption (Bishara and Andreasen,
1983) or to molar tendency for mesial migration and pre-
molar and canine tendency for distal migration (Picton,
1976). The stability of the space mesial to first premolars
is greater than that of the distal one, while the maxillary
median diastema seems to be the most stable (Steigman
et al., 1985).

ETIOLOGY OF SPACING

The causes of spacing may be hereditary, acquired or
functional. Hereditary causes include tooth size - arch size
discrepancies, congenitally missing teeth, macroglossia,
supernumerary teeth, small teeth and hypertrophic upper
lip frenum. Functional causes include deleterious oral
habits, whereas acquired causes include pathologic con-
ditions increasing tongue size, missing teeth, delayed
eruption of permanent teeth and periodontal disease.

Tooth size - jaw size discrepancy

In spacing cases caused by tooth size - jaw size discrep-
ancy (Fig. 2), the problem lies with jaw size. It has been
found that individuals with bigger faces and jaws usual-
ly have spacing and not crowding (Lundstrom, 1975;
Ronnerman and Thilander, 1978; Leighton and Hunter,
1982). In their study, Steigman et al. (1985) found the
following: a) In male patients with spacing, intercanine
and interpremolar distances were greater only in the
maxilla. b) Mean dental width in men did not differ
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Eikéva 2. Apaiodovtia
s péviuns odoviouias,
Kupiws otnv npéabdia
nepioxn s dvw yvabou,
nou ogeiftal og hma
Suoappovia tou peyéBous
v Sovumv Kai twv yvd-
Bawv.

Figure 2. Permanent
dentition spacing,
especially at the anterior
maxilla, due to mild tooth
size-jaw size discrepancy.

niikias (Steigman ko1 Weissberg, 1985). Avagépetal nws
Katd tnv wpigavon twv gpayumy ta diaotnpata dnw tou
kuvobovia teivouv va Kkigicouv, evaw véa Glaothpata
glpavizovial ouvnBws npos tv yyus nicupd tou. Autd
iows va ogegifetal otnv avatodn twv Tpitwv youpiwv
(Bishara ka1 Andreasen, 1983) h ka1 otnv 1don twv yop-
¢iwv va petavactelouv gyyus Kal Twv Npoyou@iwv Kai
kuvodoviwv dnw (Picton, 1976). H ataBepdtnta tou dia-
OTAPATOS €yyUs TV NPWIWV Npoyoueinv Bpébnke peya-
AUtepn and 6u dnw, evw to pecodidotnpa twv Avw
KEVIPIKWV TOpéwv @aivetal nws eival 0 mo otabepd
(Steigman ka1 ouv., 1985).

AITIA APAIOAONTIAX

Ta aiua tns apaiodovtias pnopei va eivar kAnpovopikd,
eniktnta M Agitoupyikd. Lta kANpovouikd aita evidooo-
vtal n ducappovia tou peyéBous twv dovudv kar twv
yvaBwv, o1 ouyyeveis edneipels dovuwv, n pakpoylwo-
oia, ta unepdpiBua d6vua, ta pkpd dévua ka1 o unep-
poPik6s xamvos tou dvw xeiflous. Lta Aeitoupyikd
evtaooovia o1 emBnaBeis otopaukés £€els, evay ota eni-
ktnta o1 naBonoyikés kataotdogls nou au§dvouv 1o péye-
Bos tns yAwooas, o1 anwieies dovuwv, n kabBuotépnon
avatofhs twv povipwy dovumy Kal o1 voool tou nep1odo-
vtiou.

Aucappovia Sovuwv - yvabwv

Ze nepintwoels apaiodovtias, nou 1o aitio givan n duoap-
povia twv dovuwv kar twv yvabwv (Eik. 2), ouvhBws 1o
npoBAnpa evionizetan oto péyebos twv yvabwv. Exer Bpe-
O¢i 6u dropa nou éxouv npdowna pe peyanutepes dia-
otdoeis ko peyanutepes yvabous, ouvhBws dev napou-
oidzouv ouvwouopd, addd apaiodovtia (Lundstrom,
1975; Ronnerman ka1 Thilander, 1978; Leighton ko
Hunter, 1982). O1 Steigman ka1 ouv. (1985) o€ pefétn nou
npaygatonoinoav Bphkav ta akéiouBa: a) Ltous avopes
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between those with and those without spacing. ¢) In con-
trast, in female patients with spacing, central incisors,
canines and all posterior teeth were found to be signifi-
cantly narrower. d) In women, dental arch size was not
related to spacing. Thus, it may be concluded that most
frequently spacing is mainly due to greater jaw size and
not to smaller teeth.

Congenitally missing teeth

Congenitally missing teeth play an important role in the
etiopathogenicity of spacing (Fig. 3A, B). Concerning the
etiology of congenitally missing teeth, several genetic
(Klein et al., 2005) and environmental factors (Brook,
1984) have been implicated (Shapira et al., 2000; Dhan-
rajani, 2002; Fekonja, 2005). Spacing in cases of congen-
itally missing teeth is not located only at the edentulous
area, but it is more generalized as neighboring teeth
often migrate into the existing space (Moyers, 1988).
Existing teeth are often smaller, with an atypical conical
shape and create esthetic and functional problems wors-
ening the spacing problem (McKeown et al., 2002). Con-
genitally missing teeth may be either an isolated clinical
sign or a syndromic feature, especially in cases of more
than 6 missing teeth, thus resulting in extensive spacing
(Shapira et al., 2000; Fekonja, 2005). Second mandibular
premolars are the most common congenitally missing
teeth, followed by maxillary lateral incisors and second
maxillary premolars (Moyers, 1988; Proffit, 2000). Other
teeth, such as upper central incisors, upper and lower
canines or first molars are rarely missing congenitally
and, if so, this is usually a syndromic feature (Shapira et
al., 2000; Dhanrajani, 2002; Fekonja, 2005).

Macroglossia

True macroglossia (Fig. 3, A) is a condition where the
tongue is bigger than normal. Macroglossia constitutes
an etiological factor for spacing, open bite and protru-
sion of both jaws. A large tongue may also compromise
the stability of orthodontic treatment outcome and
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Eikova 3. Apaiobovtia nou ogeifetan o€ ouyyeveis enfeiyers dovuwmv (A, B) kal o€ pakpoyAwaaia (T, A).

Figure 3. Spacing due to congenitally missing teeth (A, B) and macroglossia (I, A).

BpéBnke peyadutepn Siakuvodovukn kar Sranpoyoudia-
Kh andéotaon pévo otnv dvw yvdBo oe aoBeveis nou
eupavizav apaiodovtia. B) To péoo €Upos twv dovumv
otous Gvopes Oiépepe petal autwv nou napouciazav
Kol autwv nou dev napouadiazav apaiodovtia. y) AvtiOe-
10, ous yuvaikes pe apalodovtia, o1 KEVIPIKOi TOENS, o1
kuvodovtes ka1 6ia ta onioBia 6évua BpéBnkav onpavu-
K@ otevotepa. §) Lus yuvaikes, 10 HéyeBos Twv 060VTKmV
168wV BpéOnke va oxetizetan pe tnv Unapgn twv Siaotn-
patwwv. And ta napandvw, Aoindv, NpokUntel Nws Ts
nePIooOTEPES POPES N eupdvion apaiodovtias opeinetal
Kupiws oto peyanUtepo péyebos twv yvabwv kai 6x1 ato
MIKPOTEPO TV Hovuimy.

Luyyeveis efneiyeas dovumv

‘Evas ané tous napdyovies nou dadpapatizel onoudaio
po6o otnv arnonaBoyévela tns apatodovtias €ival ta ouy-
yevws effisinovia dévua (Eik. 3A, B). Ocov agopd tnv
aronoyia twv ouyyevav eAfeiewy twv dovuwv, Sidpo-
por yeveukoi (Klein ka1 ouv., 2005) ka1 nepiBannovukoi
napdyovies (Brook, 1984) éxouv evoxonoinBei katd kai-
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cause masticatory, swallowing, respiratory and speech
problems (Kawakami et al., 2005). The causes of true
macroglossia may be hereditary or acquired (Klaiman et
al., 1988; Weiss and White, 1990).

Macroglossia diagnosis may be performed empirically
when the tongue occupies the entire oral cavity, when
impressions of the lingual surfaces of mandibular teeth
are present at the lateral tongue margins or when the
patient is capable of touching the chin or the nose tip
with her/his tongue. Tongue size can be estimated with
direct measurement, indirect measurement through an
impression and, finally, with magnetic tomography
(Deguchi, 1993; Rakosi et al., 1993). Certain cephalomet-
ric measurements may also aid in diagnosing macroglos-
sia (Rakosi, 1982; Rakosi et al., 1993; Wolford and Cot-
trell, 1996). However, due to lack of practical methods
for measuring tongue size, it is sometimes difficult to
assess to what extent macroglossia is responsible for
malocclusion (Schwenzer et al., 1977).
Pseudomacroglossia is also an etiologic factor for spac-
ing. Tongue size is normal, but it appears larger than
other anatomical features because certain causes force
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poUs (Shapira ka1 ouv., 2000; Dhanrajani, 2002; Fekonja,
2005). H apaiobovtia, o€ nepintoels ouyysvav nfsiye-
wv dovuwy, bev evionizetal pévo atnv nepioxn tns EAnel-
gns, alid enekteiveta, kaBws ta napakesiyeva dovua
OUXVQ PETaKIVOUVTal Npos 1o undpxov Sidotnpa (Moyers,
1988). Monnés popés ta undpxovia dévua gival pKpOTe-
pa, ME ATUNO KWVIKG OXNHa Kal egpavizouv aiocBnukd kai
Aertoupyikd npoBAnpata, EmMOEIVOVOVIAS TAUTOXPOVA 10
ndn undpxov npéBAnpa tns apaiodovtias (McKeown kat
ouv., 2002). H ouyyevhs éAfsiyn pnopei va sivan eite
pEPovwpéVN Katdotaon, gite va anotelei pépos auvdpo-
pou, 16iws og NEPINTWOEIS ANOUCias NEPICOOTEPWVY TWV 6
dovuwv ka1 va OGnpioupyei ektetapévn apaiodovtia
(Shapira kan ouv., 2000; Fekonja, 2005). Ta 66vua nou
Aeinouv ouyyevms cuxvotepa sival o1 SeUTEPOT NPOYOUPI-
o1 ns kdw yvdBou, akodouBouv o1 nAdyiol toueis tns
avw yvabou kot o1 SeUtepol npoyduPIol tns Avw yvdbou
(Moyers, 1988; Proffit, 2000). Zuyyeveis enneipels aANwv
Hovumv, onws dvw Kevipikoi Topeis, dvw Kal KAtw Kuvo-
Hovies n npwtol yopiol, givan noAu ondvies kai cuvhBws
Siamotwvovial oe nepintioels ouvdpdpwy (Shapira kai
ouv., 2000; Dhanrajani, 2002; Fekonja, 2005).

MaxkpoyAwaooia

H afnBns pakpoyiwaooia (Eik. 31, A) gival pia katdotaon
onou n yAwooa sivan peyanUtepn tou guaiofoyikou. H
pakpoydwooia N peydin yAwooa anotefsi aruofoyikd
napdyovta apaiodovtias, xacpodovtias ko npétagns ka
twv duo yvabwv. Mpokanei enions aotdBeia tou anotené-
opatos petd and opBodovukn Oepansia, kabws ka1 npo-
BAnyata pdonons, katdnoons, avanvons kai opBns
ekpopas tou Ndyou (Kawakami kan ouv., 2005). Ta aitia
wns afnBous pakpoyiwaoaias pnopsi va eival kAnpovop-
kd n ko eniktinta (Klaiman ka1 ouv., 1988; Weiss kai
White, 1990).

H &idyvwon s pakpoyiwaoaias pnopei va yivel epneipi-
Kd, 6tav n otopaukn koiddtnta eivar yepdtn and tn
yAwooa h and eviunwpata twv YAWOoIK®OY EMPAVEIDY
Twv dovuwv tns katw yvdbou, nou gugavizovial ota nAd-
yia xeifin tns yAdooas h and tnv 1kavétnta 1ou acBevous
va ayyizel pe i ywooa Tou Tov Nywva h tnv KopuPh
s piIvos. To péyeBos tns yAwaoaoas pnopei va anoupnOei
e dueon pérpnon tns, pe éupeon pétpnon pe tn BonBeia
anotn@patos Kail tAos PE aneikovion YECw Payvnukns
topoypagias (Deguchi 1993, Rakosi kai ouv., 1993).
Akéun, n Sianiotwon ts Unapéns 1 6x1 pakpoywaoaias,
pnopsi va BonBnBei andé v avayvwpion opiopévev
kepanopetpikwv napapétpwv (Rakosi, 1982; Rakosi ka
ouv., 1993; Wolford ka1 Cottrell, 1996). Qotéoo, eneidn
bev undpxe kapia npakukn péBodos pétpnons tou peyé-
Bous tns yAdooas, eivan opiopéves gpopés duokono va
ekupnOei o Babuods otov onoio n pakpoydwooia eubUve-
a1 yia tnv Kakh ouykieion (Schwenzer kai ouv., 1977).
Aiuofloyiké napdyovia apaiodovtias anotesi enions n
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the tongue to an anterior position. This condition results
in spacing, which is more pronounced in the anterior
dental arch (Wolford and Cottrell, 1996).

Supernumerary teeth

Supernumerary teeth (Fig. 4T, A) constitute one of the
causes for local interdental spaces, as they interfere with
the eruption of neighboring teeth or displace them out
of the arch. Incidence in the permanent dentition ranges
between 0.5% and 3.8%, whereas in the deciduous den-
tition the condition is rarer with an incidence of 0.35-
0.6% (Fernandez Montenegro et al., 2006). Approxi-
mately 75% of supernumerary teeth are located in the
maxilla (Fernandez Montenegro et al., 2006; Gabris et
al., 2006). The most common supernumerary teeth are
maxillary mesiodentes (46.9%), followed by premolars
(24.1%) and molars (18%) (Fernandez Montenegro et al.,
2006). It was also found that patients with supernumer-
ary teeth have larger teeth in general. This leads to lack
of space for the eruption of the remaining teeth even
after the supernumerary one is removed (Khalaf, 2005).

Small teeth and teeth with crown anomalies

Small teeth usually result in generalized spacing (Moyers,
1988). Small teeth and teeth with smaller and anomalous
crowns may also be the cause of localized spacing
(Bishara, 1972; Becker, 1978; Oesterle and Shellhart,
1999) (Fig. 4A, B). Approximately 5% of the population
presents some degree of discrepancy concerning tooth
sizes (Proffit, 2000). It has also been found that oligodon-
tia and microdontia occur more often in women, where-
as megalodontia and supernumerary teeth are more
common in men (Brook, 1984). Developmental anomalies
that result in changes of tooth shape and size are found
in all permanent teeth ranking in the following order of
frequency: third molars, maxillary lateral incisors and
mandibular second premolars (Moyers, 1998). The cause
of dental shape or size anomaly may be congenital or
acquired (Marec-Berard et al., 2005; Stahl et al., 2006).

Hypertrophic upper lip frenum

Hypertrophic upper lip frenum (Fig. 5A) has long been
held responsible for median diastema (Angle, 1907; Sich-
er, 1952; Gardiner, 1967). However, diastemata, which
sometimes create severe esthetic problems due to their
location, may also be due to other causes. The latter
include incomplete fusion of the two osseous parts of
the premaxilla at the suture (Stubley, 1976), congenital-
ly missing lateral incisors (Oesterle and Shellhart, 1999),
supernumerary teeth at the midline (Mason and Rule,
1995), small teeth (Bishara, 1972; Becker, 1978; Oesterle
and Shellhart, 1999) or even the combination of suture
deficiency at the midincisor area and congenitally miss-
ing lateral incisors (Moyers, 1988). It must be stressed,
however, that the median diastema is often a normal
feature of the stomatognathic system development,
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Eikova 4. Tomikd pegodovua Sraotnpata, nou oPeinoveal otnv Unapgn nidyiwv topéwv, o1 onoiot eivar pikpoi (A) i éxouv pikph PUAN e dtunn
pop®n (B) kan tomké pecoddvuo didotnpa, nou ogeifetan oty Unapén unepdpiBpou peaddovia s dvw yvdbou (I,A).

Figure 4. Local interdental spaces due to small (A) or peg-shaped lateral incisors (B) and localized spacing due to maxillary mesiodens (I, A).

yeubopakpoyAwaoaia, n onoia sivan pia katdotaon énou
10 péyebos tns yAmaooas sivan kavovikd, alnd gaiveton
peyano oe oxéon pe ta unodndoina avatopika OToIXEia,
KaBwms S1apopes arties tnv avaykazouv va tonobeteital oe
npéobia Béon. Qs anotéleopa tns Oiatapaxns Auths,
npokuntel apaiodovtia, nou cuvnBws eival eviovotepn
otnv npdabia nepioxn twv dovuwv (Wolford kar Cottrell,
1996).

YnepdpiOua d6vua

Ta unepdmBpa &6vua (Eik. 4T, A) sivan pa and us arties
unapéns tomkmv pecodovuwv Siaotnpdiwv, Kabws
napepnodizouv tnv avatodh twv NAapakeIgévwy dovumv
h 10 eKTpénouv ektods 1o§ou. H ouxvotnta eupavions tous
ot péviun odovioguia kupaivetan petafu 0,5-3,8%, evad
onaviotepa epgavizoviar otn veoyilh odovioguia, pe
ouxvotnta 0,35-0,6% (Fernandez Montenegro ka1 ouv.,
2006). Nepinou 10 75% twv unepapiBuwv dovuwy evio-
nizetan otnv dvw yvdBo (Fernandez Montenegro kai ouv.,
2006; Gabris ka1 ouv., 2006). Ta 66vua nou eppavizoviai
nePIoCOTEPO oUXVA va gival unepdpiBua eivan o1 peaddo-
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especially during the initial phase of permanent upper
central incisor eruption (the "ugly duckling” stage)
(Gardner, 1967; Bishara, 1972; Richardson et al., 1973;
Huang and Creath, 1995).

Deleterious oral habits

Harmful oral habits (Fig. 5B) constitute another cause of
generalized spacing or localized interdental spaces usu-
ally appearing among anterior teeth (Bishara, 1972;
Moyers, 1988; Warren et al., 2005).

Pathological causes of tongue augmentation

The main pathological conditions leading to tongue aug-
mentation are acromegaly, myxedema, lymphangioma,
amyloidosis, tertiary syphilis, cysts or tumors affecting
the tongue and nerve injury (Weiss and White, 1990).

Lost teeth — Permanent teeth extractions

It is well known that the percentage of individuals with
spacing is clearly higher among people with a dental his-
tory of permanent teeth extractions. Thilander and Skag-
ius (1970) found that residual spaces after first molar
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Eikéva 5. Apaiobovtia nou oeietal otnv Unap§n uneptpo@ikou xaivou tou Gvw xeidous (A), o€ npodBnon kai évtovn ekpiznon tns ymo-

oas (B) ka1 o€ peiwpévn neprodovukh othpign twv dovudv ([,A).

Figure 5. Spacing due to hypertrophic upper lip frenum (A), severe tongue thrust and sucking (B) and reduced periodontal support (T, A).

VIES Tns Gvw yvéBou (46.9%), akofouBoupevor and npo-
yougious (24.1%) ka1 yougpious (18%) (Fernandez
Montenegro kai cuv., 2006). Enions, Bpébnke nws o1
acBeveis pe unepdpiBua dévua paivetan va éxouv peya-
AUtepa, oe 6Mes us diaotdoels tous, ta undéioina dévua,
yeyovds nou iows Onpoupynosr npoBAnua éAneiyns
xwpou, étav agaipebei 1o unegpdpiBuo kal avatesifouv
6a ta dovua (Khalaf, 2005).

Mikpd 66vua ka1 66vua pe avadpain puin

Ta pikpd d6vua, ouvhBws odnyoulv ot yevikeupévn apai-
odovtia (Moyers, 1988). Mikpd d6vua, kabws kar dévua
pE avapann poAn, pikpdtepn and to puoiofoyikd, pno-
pei va anoteféoouv ka1 aitia tomkns apaiodovtias
(Bishara, 1972; Becker, 1978; Oesterle ka1 Shellhart,
1999) (Eik. 4A, B). Mepinou 10 5% tou nANBuoHOU éxel
kdnolou BaBpou ducappovia 6oov apopd ta pey£On twv
pepovwpévawv dovumv petagl tous (Proffit, 2000). ‘Exer
Siamotwbei 6u o1 yuvaikes eppavizouv ouxvdtepa ofiyo-
Hovtia ka1 pikpodovtia, evdd o1 Avopes peyanodovtia kai
unepapiBpia (Brook, 1984). Avantugiakés avwpanies nou
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extraction are distributed mainly at the posterior and
partially at the anterior dental arches in both jaws. On
the other hand, Laine and Hausen (1985) found that
residual spaces after first molar extractions are distrib-
uted over the whole of the dental arch in the mandible,
whereas in the maxillary arch these spaces are limited
between canines and second permanent molars. In the
anterior maxillary area, a correlation has been found
between spacing and extractions of permanent teeth
mesial to first molars.

Delayed eruption of permanent teeth

In certain cases, delayed tooth eruption due either to
local causes (Saini et al., 2004) or systemic diseases (de
Baat et al., 2005; Tosun and Sener, 2006) may lead to the
development of local interdental spaces.

Chronic periodontitis

Chronic periodontitis (Fig. 5I, A) may be another cause
for dental arch spacing, as teeth migrate due to reduced
periodontal support, thus resulting in spacing (Zachris-
son, 1997; Brunsvold, 2005). The factor that determines
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éxouv ws anoténeopa petaBonés oto oxnpa Kal oto péye-
Bos twv dovumv anaviwvial og 6Aa ta povipa dévua pe
OUXVOTEPN KATA OEIpA EVIOMON OTOUS TPItoUs yop@ious,
otous Gvw nAdylous topeis ka1 otous Kdtw Seltepous
npoyop@ious (Moyers, 1988). To aitio nou npokanei avw-
padia oto péyebos h oto oxhpa twv dovuwv pnopei va
givar ouyyevés n eniktnto (Marec-Berard kan ouv., 2005;
Stahl ka1 ouv., 2006).

Yneptpo@ikds xanivds tou dvew xeinous

O uneptpo@ikods xafivos tou dvw xeiflous (Eik. 5A) éxel
anoé namd evoxonoinBei yia tn dnpioupyia tou pecodia-
othpatos peEtadU twv dvw Kevipikv topéwv (Angle,
1907; Sicher, 1952; Gardiner, 1967). Qot6co, 10 pecodid-
otnpa, nou Adyw NS eviOMons TOU OPICUEVES (POPES
Sdnpioupyei éviovo aiobnukéd npdBAnpa, pnopei va oQei-
Aeton ko og dAfes arties. Autés eivar n atedns ouvdeon
1V HU0 TOpIKWY 00TWY s dvw yvdBou otn péon Topikn
papn (Stubley, 1976), o1 cuyyevws ennfeinovies nAdyion
topeis (Oesterle ka1 Shellhart, 1999), wa unepapiBua
66vua own péon ypappn (Mason ka1 Rule, 1995), ta pikpd
66vua (Bishara, 1972; Becker, 1978; Oesterle ka
Shellhart, 1999) h ka1 0 cuvduacpoés napouaias UNonel-
HOTKAS pa@hs pEtagu twv dvw KEVIPIKWV TOMEWV Kal
ouyyevous énfaiyns nAdyiwv topéwv (Moyers, 1989).
Mpéne va toviotel duws, 6t 10 pecodidatnpa ouxvd ano-
tedeil Quotofoyikd xapaktnpiotukd tns avantu§ns tou
otopatoyvabikoU cuothpatos, 1610itepa Katd thv apxikn
@don s avatodns twv HOVIHWY KEVIPIKOV TOPEWV TNS
avw yvdbou (otddio «aoxnpdnanou») (Gardiner, 1967;
Bishara, 1972; Richardson ko ouv., 1973; Huang kai
Creath, 1995).

EmBAaBeis atopaukés éars

Mhia aképn aitia avanwuéns yevikeupévns apaiodovtias h
onkwyv pegodovuwy Siaotnpudtwy, Nou evionizovial
ouxvotepa ota npéobia dévua, sivar o1 emBAaBeis oto-
paukés €€eis (Bishara, 1972; Moyers, 1988; Warren kai
ouv., 2005) (Eik. 5B).

MaBonoyikés kataotdoes nou au§dvouv 1o péyebos tns
yidooas

O1 kup16tepes naBonoyikés kataotdosls nou auavouv 1o
péyeBos ns yAdaooas gival n akpopeyadia, 1o pugoidnpa,
10 Agp@ayyeiwpa, n apuiogibwon, n tpitoyevhs ouEiAn,
01 KUaotels h o1 6ykol nou nepifapuBavouv tn yAwooa Kal
0 VeupIkos tpaupaucpds (Weiss kan White, 1990).

Aévua nou xadnkav - E§aywyn povipwv dovumv

Eivan yeyovos 6u n avadoyia twv atépwv nou napouacid-
zouv apatodovtia eival eupaves peyanutepn Petagl twv
atopwv pe 10topikd efaywyns povipwv dovuwv. O1
Thilander kan Skagius (1970) Bpnkav éu 1o didotnpa nou
katansingtar petd ané eEaywyn npwiwv yopiwv katave-
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pathologic tooth migration seems to be osseous support.
The prevalence of pathologic tooth migration among
periodontal patients seems to range between 30.03%
and 55.8% and to increase with disease severity
(Brunsvold, 2005).

Aggressive periodontitis

Tooth loss in a relatively short time because of aggressive
periodontitis may lead to spacing (Bishara, 1972).
Aggressive periodontitis is considered a rare clinical enti-
ty characterized by rapid epithelial attachment and bone
loss, which soon results in tooth loss and spacing (Kon-
stantinidis and Tsalikis, 2003; Konstantinidis and Sakel-
lari, 2003). Localized aggressive periodontitis attacks
mainly first molars and incisors, usually in young individ-
uals. Depending on host response to periodontal treat-
ment, one or more teeth may be lost and localized spac-
ing occurs, while at the same time there is bone mass
loss mainly at the first molar area (Proffit, 2000). Gener-
alized aggressive periodontitis affects mostly patients
younger than 30 years. Attachment loss involves more
than three teeth, besides incisors and first molars; teeth
are finally lost due to the disease, thus worsening the
spacing problem (Konstantinidis and Tsalikis, 2003; Kon-
stantinidis and Sakellari, 2003).

TREATMENT OF SPACING

Factors to be considered in a comprehensive treatment
plan for spacing include the initial cause of the problem,
patient age, location and extent of spacing, number and
status of existing teeth, periodontal tissue condition,
free intermaxillary space, possible malocclusion, patient
expectations and certain socioeconomic factors (Gribble,
1994, Dhanrajani, 2002).

Diagnostic waxing of dental casts may be especially use-
ful for treatment planning and acceptance by the patient
(Thind et al., 2005). Finally, Rosa and Zachrisson (2001)
recommend using pre-treatment photographs of the
patient at rest position, while smiling and during speech.

Treatment approaches

Alternative therapeutic approaches for spacing include:
(1) No treatment or esthetic restoration with composite
resins (Fig. 6): Individuals with few, small spaces who
feel their dental appearance is satisfactory may be left
without any treatment. This is usually the case when
spaces are distal to the canine or when they are not vis-
ible during speech and smiling. These cases are accept-
able when the risk for malocclusion development due to
tooth migration is excluded. In other cases it is possible
to close small spaces with tooth reshaping using com-
posite resins (Jepson et al., 2003). It should be noted
that, within treatment context, a small residual space,
especially distal to the lateral incisors, may be considered
acceptable in certain cases (Thind et al., 2005).
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petan oav Sracthpata ota onioBia wApata twv yvdbwv
Ko EPIKMS ota Npdabia tphpata, 1oo otnv vw 600 Kal
oty Kaw yvabo. Avtibeta, o1 Laine ka1 Hausen (1985)
Bphkav nws ta diaothpata petd and e§aywyn npwtwv
youQiwv katavépovial o€ oldkAnpo 1o 1680 pévo otnv
Kdtww yvabo, evid atnv dvw neplopizovial petagu kuvodo-
VIWV KOl 6eUTEQPWV HOVIHWY Yop@iwy. L1o npoabio tphpa
s dvw yvabou, BpéBnke ouoxéuon tns avanwéns dia-
otnpdtwv pe v e§aywyn pévipwv dovuwv nou Bpioko-
VIOl MO UnPoatd and tous NPWIoUS YOUPious.

KaBuotépnon atnv avatoih povipwv dovuwmv

Mepikés @opés 6ovua ta onoia kabBuotepolv va avartei-
douv yia kanoio Adyo, obnyouv atnv avdntuén TomKwv
pegodovuwv Sraotnpdwy. Ta aiua ths kaBuatépnons tns
avatofhs pnopei va givar tomkd (Saini kon ouv., 2004) n
va ogeifovial o€ ouotnpatkés vooous (de Baat ka1 ouv.,
2005; Tosun kan Sener, 2006).

Xpévia nepiodovtiuda

H xpoévia neprodovtiuda (Eik. 5T, A) anotedei éva akéun
aiuo avdnwéns apaiodovtias otous obdovukous Qpay-
pouUs, kaBms Adyw tns peIwpévNs NePIodOVUKAS otnpigns
1a 66vua petavactetouy, EMTPENOVIAS PE TOV TPONO autod
wn dnpioupyia Sraotnpduwy (Zachrisson, 1997; Brunsvold,
2005). O kaBopioukds napdyovias nou ennpedzel v
naBofoyikh petavaoteuon v dovuwv, Qaiveral Nws
givar n ooukn othpi€n. O emnodacuoés ts nabonoyiknhs
petavdoteuons twv dovuwv petagl twv neplodovukwv
acBeviv avapépetal nws Kupaivetar petagu 30,03% kai
55,8%, ev® aufdvetar pe tn Baputnta wns véoou
(Brunsvold, 2005).

Em@eukn neprodoviiuda

Apaiodovtia enions pnopei va npokUyer and v anwisia
bdovudv og oxeukd oUviopo xpoviké didotnpa, e€artias
emBeukns nepiodovtiudas (Bishara, 1972). H emBeukn
nepodovtiuda Bewpeitar ia ondvia kAvikh ovidnta, e
XaPAKTNPIoUKO TNV taxeia anwigia npéouons Kal v
ooukh anwiela, nou odnyei yphyopa oe anwneies
dovuwv ka1 gupdvion draotnpdtwv (Konstantinidis ko
Tsalikis, 2003; Konstantinidis ka1 Sakellari, 2003). H evto-
mopévn emBeukh nepiodoviiuda npooBdine kupiws
NPWTOUS YOUPioUs Kal TOuEis, e dtopa ouvhBws veaphs
niikias. Avafoya pe tnv avianokpion Ttou Opyaviopou
ownv neplodovukn Bepaneia, pnopsi va napatnpnOei
anwnela evés h neprocotépwv dovuwv pe anotéeopa
v kMvIKh €Ikéva ths tomKkhs apaiodovtias, e tautod-
xpovn anwaeia ooukhs pdzas, Kupiws otnv NePIoxn énou
unnpxav o1 npwtol youior (Proffit, 2000). H yevikeupévn
emBeukn neprodoviiuda, npooBdnne kupiws aobeveis
kdtw wwv 30 €1y, Ye TNV anwigia npéopuaons va apopd
napandvw and tpia 66vua, ektds Twv TOUEWV Kal TwV
npWitwv youpiwv kal tedikd va odnyei o anwAgia tous
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(2) Orthodontic space closure (Fig. 7): Orthodontic space
closure has always been considered the most appropri-
ate treatment alternative, as prosthetic restorations used
for spacing treatment may sometimes create periodontal
problems (Nordquist and McNeill, 1975). Furthermore,
fixed prostheses always involve the loss of healthy den-
tal tissue. Finally, finances should also be considered,
since there may be a need to replace the prosthetic
restoration two or three times during a patient’s life
(Scurria et al., 1998).

(3) Retention or further space opening for prosthetic
rehabilitation: In certain cases where the problem cannot
be solved with orthodontic treatment alone, such as
space loss following extractions or congenitally missing
teeth, orthodontic movement of teeth followed by pros-
thetic restorations is considered the appropriate treat-
ment option (Bowden and Harrison, 1994; Schweizer et
al,, 1996; Shroff et al., 1996; Robertsson and Mohlin,
2000). Prosthetic restorations include removable appli-
ances, fixed prostheses, resin-bonded fixed partial den-
tures (Maryland type) (Fig. 8) or single osseointegrated
dental implants (Bowden and Harrison, 1994; Schweizer
et al., 1996; Shroff et al., 1996).

Special treatment features depending on the cause of
spacing

Spacing cases, where the teeth—jaw discrepancy is not
severe, are treated with space closure using an approach
suitable to the case. However, in cases with severe dis-
crepancies, treatment includes anterior space closure fol-
lowed by space opening at the posterior dental arch,
which will be restored with fixed partial dentures or den-
tal implants. Thus, dental arch length is increased and
tooth size - jaw size discrepancies are resolved (Fig. 9).
In the treatment of spaces due to congenitally missing
teeth early diagnosis of the problem is important, espe-
cially in severe cases, so as to implement a therapeutic
approach by a team of experts including a pediatrician,
pedodontist, orthodontist, prosthodontist and maxillo-
facial surgeon when the patient is still young (Ogaard
and Krogstad, 1995; Jepson et al., 2003). The higher the
number of missing teeth, the more complicated and
imperative treatment becomes (Hobkirk et al., 1995;
Dhanrajani, 2002). Tooth autotransplantation, when suc-
cessful, ensures the preservation of alveolar bone vol-
ume and may be the treatment option indicated for
restoring congenitally missing teeth before growth com-
pletion; this allows dental implants to be used when the
patient is older for final prosthetic rehabilitation (Kris-
terson and Lagerstrom, 1991; Czochrowska et al., 2000).
Spacing due to lateral incisor agenesis may be managed
orthodontically with canine guidance or movement into
the place of lateralincisors and subsequent mesial move-
ment of posterior teeth. In such cases an Angle Class II
occlusion is the only option. Selective grinding of canine
incisal edges and canine and first premolar palatal cusps
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Eikova 6. Avadiauéppwon twv Katw topéwy pe CUVOETES PNTIVES yia Thv avupETDNIoN Twv pecodovuwv diaotnpdiwy tous.

Figure 6. Mandibular incisor reshaping with composite resin for closure of interdental spaces.

Kol enopévws oe eviovotepo npdBAnpa apatodovtias
(Konstantinidis ka1 Tsalikis, 2003; Konstantinidis ko
Sakellari, 2003).

ANTIMETQMNIXH APAIOAONTIAZ

Mapdyovies o1 onoiol npénel va An@BoUv unéyn yia éva
onfokAnpwpévo oxéblo Bepancias tns apaiodovtias iva
n artia tou npoBAnpatos, n nAikia tou acBevh, n evion-
on ka1 n éktacn tou npoBAnpatos, o ap1Bpos Kai n katd-
otaon twv unapxéviwv Sovuwy, n Katdotaon Twv NePIo-
bovukwv 10wy, 0 €lelBePOSs PECOPPAYHIKOS XWPOS,
mOavés avwpadnies ouykgioews, n emBupia tou acbevh
KaBws ka1 614popo1 KOIVWVIKOOIKOVOUIKOT Napdyovies
(Gribble, 1994; Dhanrajani, 2002).

H xphon &iayvwoukov ekpayeiov pe tn dadikaoia tou
SiayvwaoukoU kepwpatos pnopei va gavei 161aitepa xpn-
olun yia tv katdpuon ka1 anodoxh tou oxediou Bepa-
neias, (Thind ka1 ouv., 2005). Akéun, o1 Rosa kai
Zachrisson (2001) cuothvouv tn xphon PWIoYPAPIDY TOU
aoBevh o€ Béon avanauons, katd tnv opidia kal to xapo-
yeno, npiv tn Bspaneia.

Tpénor avupen®maons tns apaiodovtias

01 mBavés Bepansutikés NPOOEYYIOEIS yia TNV AVUHETDNI-
on tou npoBAnpatos tns apalodovtias givar:

(1)  Kapia Bepaneia h andn aieBnukh napéuBaon pe tn
xphon ouvBstwv pnuvav (Eik. 6): Yndpxouv dtopa pe
Aiya ka1 pikpd Saothpata, nou aicBdvovial tnv epeavi-
on v 6ovumV TOUS 1KAVONoINTKA Kal YNOopEi va ape-
BoUv xwpis kapia Bepancia. Autd ouvnBws oupBaivel
otav ta diaothpata evionizovial dnw tou Kuvedovia n
otav bev eivar 161aitepa eppavh katd tnv opidia kal 1o
xapdyeio. O1 nepINTWOEIS autés pnopouv va yivouv ano-
bektés Otav anokisietal o kivduvos dnpioupyias cuykiel-
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and tooth remodeling with composite resin are per-
formed; canines and first premolars substitute for lateral
incisors and canines, respectively, thus satisfying both
esthetic appearance and good stomatognathic function
of the patient (Thordarson et al, 1991; Lewis and
Eldridge, 1992; Millar and Taylor, 1995). Furthermore, it
may be necessary to place a canine crown in order to
simulate the size and shape of the lateral incisor (Kokich
and Kinzer, 2005). Other treatment options for missing
lateral incisors include space opening for tooth-support-
ed restorations (Kinzer and Kokich, 2005b) or single-
tooth implants (Kinzer and Kokich, 2005a). The latter
approaches are especially useful in cases of unilateral
agenesis (Kokich and Kinzer, 2005; Kinzer and Kokich,
2005a; Kinzer and Kokich, 2005b).

In cases where spacing is due to macroglossia, reduction
glossectomy may be necessary, especially when severe
malocclusion, such as open bite, is also present (Wolford
and Cottrell, 1996; Kawakami et al., 2005).

In pseudomacroglossia and in true acquired macroglos-
sia, etiologic treatment of the condition is enough in
most cases. If macroglossia is persistent, it is managed
surgically at a second stage (Wolford and Cottrell, 1996).
In cases of spacing due to supernumerary teeth, cysts or
neoplasms, early surgical intervention without interfer-
ing with neighboring structures, as soon as they are diag-
nosed, is the indicated treatment option (Mucedero et
al.,, 2006). Often, when there is space available and if
teeth maintain their eruptive force, the diastema is self-
corrected without further intervention after the cause is
removed (Fernandez Montenegro et al., 2006).

In spacing cases with small teeth or teeth with crown
anomalies, if the problem is generalized but not too
severe, the situation may be left untreated (Moyers,
1988). If treatment is mandatory and there is adequate
root support, crowns or resin restorations are performed
after space management. However, if dental roots are
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Eikéva 7. Avupetwmon tns apaiodovtias pe opBodovukn olykieion twv daotnpdiwy kar otaBeponoinon tou anotenéopatos pe péviun
ouykpdnon.

Figure 7. Treatment with orthodontic space closure and fixed retention.

ol0k@v  Slatapax®v Adyw TNs HETAVACTEUONS TWV
bovudv. Xe dAla dtopa, eivar duvatd va kisioouv ta
Mikpda Sracthpata pe tnv avadiapudpPwon twv Sovuwy pe
oUvBetes pntives, wote va BeAuwbesi n eu@davion tous
(Jepson ka1 ouv., 2003). Agizel va onpgiwbei 6u ota niai-
ola tns Bepaneias, pepikés Popés Bewpeital anodekth n
napapovh evos Hikpou pecodovuou diaotnpatos, 161aite-
pa anw twv dvw niayiov topéwv (Thind ko cuv., 2005).
(2) OpBodovukn ouykieion twv Siaotnpdtwy (Eik 7): H
opBodovukh alykieion twv daotnpdtwy and 1o naped-
06v Bewpouviav n katadinAdtepn ws Bepaneia, kabms
o1 npooBeukés anokataotdaoels, ivan duvatd os opioué-
VES NEPINTWOEIS NOU TonoBetouvial yia TNV avUUEI®MIOoN
wns apaiodovtias, va odnynoouv ot neplodovukés BAdBes
(Nordquist ka1 McNeill, 1975). Emnpo6abeta, o1 ndyies
npooBesukés anokatactdoels npolnobétouv thv anwisia
uyimv odovukav 1otwv. Yndpxel enions ka1 o napdyovias
ToU KOOTOUS, aPoU n avuKatdotaon tns anokatdotacns
pnopei va givan avaykaia 0o h tpels gpopés katd tn didp-
K€1a tns zwhs tou acBevi (Scurria ka1 ouv., 1998).

(3) Aatapnon N nepartépw O1dvoiEn ToU UNAPXOVTOS
Siaotnpatos yia tnv tonoBétnon anokatdotacns: Ie opl-
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small and cannot warrant satisfactory anchorage, pros-
thetic restorations such as fixed partial dentures for
splinting purposes are preferable to orthodontic treat-
ment (Kokich and Spear, 1997).

In patients with deleterious oral habits, space closure and
orthodontic management of incisors should not be
attempted unless the young patient is encouraged to stop
the habit (Cipes et al., 1986; Haskell and Mink, 1991).

In cases of tooth loss, it is important to prevent tooth
migration and consequent development of a more
severe problem by early use of space maintaining appli-
ances (Durward, 2000).

If the cause of spacing is delayed eruption, the sooner it
is diagnosed the simpler the treatment and the better
the prognosis. In such cases, it is essential to find and
immediately remove the obstacle (Fernandez Montene-
gro et al., 2006). Space maintenance for permanent
tooth eruption should be ensured, supported by obser-
vation and radiographic follow-up every three months so
as to monitor the eruption path. In cases of unfavorable
eruption direction or progress, treatment includes surgi-
cal exposure and orthodontic management of the tooth
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Eikéva 8. Avupetdmon apalodovtias, nou o@eidetal o ouyyevih éAneyn twv dvw niayiwv topéwv, pe opBodovukn Bepansia kar npoobeukn
anokatdotaon pe akivntn yépupa tinou maryland.

Figure 8. Orthodontic space closure and space opening distal to the canines restored with fixed partial dentures.

opévous aoBeveis, dnou 10 NPéBAnpa ts apalodovtias
Oev pnopei va avupetwmaotei pévo pe opbodovukn Bspa-
neia, ONws o€ NEPINTWOEIS MOU EXOUME anwAEIa XMPOU
petd ané e€aywyn h ouyyevh éAfeiyn povipou dovuou,
kpivetan avaykaia n opBobovukh HieubBétnon twv
dovumwv, n onoia akodouBeitan and anoKATUOTATKES
Oiepyaoies (Bowden kan Harrison, 1994; Schweizer ko
ouv., 1996; Shroff kar ouv., 1996; Robertsson kar Mohlin,
2000). O1 anokataotdoels 1wV HlaotNPdtwy o€ autés us
NEPINTMOEIS UNOPEl va yivouv pe KIVNTES MPOOBETKES
OUOKEUES, PE NAYIES YEQUPES, ME aKivnies YEQPUPES
ouykonnoUpeves pe olvBetn pntivn (dnws o1 maryland)
(Eik. 8) h pe povApN OCTEOEVOWHATOUEVA EPPUTEUATA
(Bowden ka1 Harrison, 1994; Schweizer kar ouv., 1996;
Shroff ka1 ouv., 1996).

Iomtepdtntes tns Oepaneias avdfoya pe tnv aitia s
apaiodovtias

Avdnoya pe v aiuofoyia tns apaiodovtias, n Bepansu-
UKNA aVUPETOMON tns anoktd opiopéves 101a1tepdTNTES.
Ius nepintwoels apaiodoviias énou n ducappovia
dovuwv - yvabwv dev sivan coBapn, avupetwnizetar pe
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involved (McAboy et al., 2003).

In patients with spacing and periodontitis periodontal
treatment should be completed successfully before any
orthodontic movement is attempted. The periodontal
status should be evaluated by the periodontist and the
treatment plan should be determined together with the
orthodontist. It is equally important to monitor patient
periodontal status throughout the course of orthodontic
treatment (Cirelli et al., 2006).

Midline diastema due to hypertrophic upper lip frenum is
initially treated by orthodontic approximation of central
incisors. The frenum should then be surgically excised
and orthodontic appliances should be maintained during
healing. Thus, the newly formed scar tissue will enhance
outcome retention (Zachrisson, 1997). Occasionally, the
pressure exercised on the frenum fibers during the
orthodontic movement may lead to ischemic necrosis,
thus rendering frenum removal unnecessary (Edwards,
1977; Moyers, 1988). Median diastema smaller than 2
mm is likely to close spontaneously with eruption of per-
manent lateral incisors and canines, while a diastema
exceeding 2 mm is unlikely to fully close (Edwards,
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Kuvoddvtwy, ta onoia anokataotddnkav pe NAyles YEQUPES.

A &

Eikéva 9. Avupetdmon s apaiodovtias pe opBodovukn alykieion twv Saotnpdtwv kar dnpoupyia peyanitepwv Siaotnpdtwv dnw twv

Figure 9. Treatment with orthodontic space closure and space opening distal to the canines restored with fixed partial dentures.

kieiopo wwv daotnudtwy, pe tov 1péno nou Ba emneyei
avanoya pe tnv nepintwon. Lus NePINtOEls, OHws, 6rnou
n ducappovia sivan 161aitepa coBapn, n emAdoyn s
Bepaneios nepiAapBavel apxikd, 1o kigioyo wv daotn-
patwv v npoabicnv dovudv kai th dnpioupyia peydAwv
Saotnpdtwy ous onioBies neploxés TwV GPAyUwvY, T
onofa anokaBiotavial otn ouvéxela pe nNPoabeukés ano-
Kataotdogls h ooteoevowpatoupeva epputelpata. Me
tov 1péno autd, au§avetal o GyKos Kal 1o PAKOS Twv 060-
vukov 6wy kar anokaBiotdtan n ducappovia petau
T0U peyéBous twv dovuwv kal twv yvabwv (Eik. 9).

v avupetwnmon twv diaotnudtwv nou opeilovial oe
ouyyeveis eNfeiyels dovuwy, onpavukn NApApepos ival
n éykaipn &1ayvwon tou npoBAnuatos, 161aitepa o€ coBa-
pés NEPINTWOEIS, WOTE va npaypatonoinBei og veaph nii-
kia pia opadikh Bepansuukh npocoéyyion tou naidiol
ané nadiatpo, naidodovtiatpo, opBodovukd, npoobeto-
Aéyo ka1 otopatoyvaBonpoownikéd xeipoupyd (Ogaard
ka1 Krogstad, 1995; Jepson ka1 ouv., 2003). AvapgiBona,
000 au€aveta o ap1Buds wwv elfeiNéviwy dovuwv 1600
avaykaiétepn, noAuniokotePn ka1 EMTAKUKOTEPN €ival n
Bepaneia (Hobkirk ka1 ouv., 1995; Dhanrajani, 2002). H

1977). Thus, treatment should be delayed until perma-
nent maxillary canines have erupted. The main indica-
tions for closure of a simple median diastema during the
primary dentition period are patient’s esthetic demands
or central incisor position interfering with lateral incisor
or canine eruption (Proffit, 2000).

Outcome retention

Concerning mandibular generalized spacing, it was
found that long-term retention of spaces closed with
orthodontic treatment is possible, whereas in only half
of the cases arch alignment remained satisfactory (Little
and Riedel, 1989). The safest way to ensure satisfactory
arch alignment and to prevent relapse is to use fixed or
removable retainers for a long time, most likely for life.
In patients with reduced periodontium, fixed retention
with flexible, passive, multistrand wire should be pre-
ferred following orthodontic treatment and space clo-
sure. However, when teeth are missing, the need for
retention through prosthetic restorations is imperative
(Melsen, 1991).

Retention is also important in the treatment of local
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autopetapéoxeucn dovuwy, 6tav ivan enituxns, Siaopa-
fizer tn Hiatnpnon tou dykou tou Patviakou octoU Kai
pnopei va anotenéoel tnv evdederypévn Bepaneia yia avu-
Katdotaon ouyyevws eAfginoviwy dovuwy npiv tny ofo-
kAnpwaon ts avdnwéns, n onoia eival anapaitntn yia v
0no0étnon  00TEOEVOWHATOUPEVWY  EUPUTEUPATWV
(Kristerson ka1 Lagerstrom, 1991; Czochrowska kai ouv.,
2000).

Ta 61aothpata nou ogeidovial otn ouyyevh éAneiyn NAd-
yiwv topéwv, pnopolv va S1eubetnBolv opBodovuikd pe
éykaipn kaBodnynan N petakivnon twv kuvodoviwy otn
0¢on wwv eAfgenéviwv Niayiwv topéwv Ko twv omabiwv
Hovumv npos ta eyyUs. LUs NEPINTWOEIS AUTES EMOIDKETA
avayKaoukd ouykneioiakn oxéon twv gpaypmv téns 11
katd Angle. EKAEKTIKOS TPOXIOHOS TV KOMUKWY KAl UNE-
PWIV PUUATWV TV KUVOSOVIWV Kal TwV UMNEPWIWY
QUHATWV TV NPWTWV NPOYOUPiwV KAl aVACUCTACEIS PE
oUvBetn pntivn ynopouv va npaypatonoin@olv wote va
HETAPOPPWOOUV 01 KUVOOOVIES Kal MPMIOl NPOYOUPIO],
o€ nAdylous TopEis ka1 KUVOSOVIES aVTiOTOIXA KAl GUVE-
NS va 1kavonolouv tnv aieBnukh ppavion tou acbevh
anfd ka1 tnv kadh Agitoupyia tou otopatoyvaBikou tou
ouothpatos (Thordarson ka1 ouv., 1991; Lewis ka
Eldridge, 1992; Millar ka1 Taylor, 1995). Ie opiopéves
NEPINTWOEIS YNopei va anaiteital n tonoBétnon otepdvns
otov kuvédovta, Wote va NPOCOoUOoIACE! NEPICTOTEPO OTO
oxhpa ka1 1o xpwpa tou nAdylou topéa (Kokich ko
Kinzer, 2005). Adfes Bepancutikés npooeyyioels yia v
avupstwmon wv edfenéviwv niayiwv topéwv gival n
Sdnuioupyia katdAAnAou xwpou yia tnv tonoBétnon npo-
obsukns anokatdotaons (Kinzer ka1 Kokich, 2005b) n
00TEOEVOWHATOUEVOU putelpatos (Kinzer kar Kokich,
2005a). O tefeutaies AUoels anoktouv 161aitepn afia
Kupiws ous nepintwoels eteponisupns éAneiyns (Kokich
kan Kinzer, 2005; Kinzer kar Kokich, 2005a; Kinzer kan
Kokich, 2005b).

Ie nepintwon nou 1o aiuo tns apaiodovtias eivar n
pakpoyiwooia, evdéxetal va anarteital yia v avupetm-
Mon s N XEIPOUPYIKN peiwon tou peyéBous tns yAwo-
oas, 161aitepa epdoov ouvundpxel kar andn éviovn
ouykigiolakh avwpadia, énws n xacpodovtia (Wolford
kar Cottrell, 1996; Kawakami ka1 ouv., 2005).

Iwnv yeudopakpoydwaaia, énws ka1 otnv aidnBh enikin-
N pakpoyAwaoia, s NEPICOOTEPES POPES Eival APKETA N
aruofoyikA avupeIdmon tns katdotaons. Av n Hakpo-
yAwaooia emyeivel 101e avupstwnizeta o€ dedtepn pdon
xe1poupyikd (Wolford kan Cottrell 1996).

Ze nepiotaukd ota onoia yia ta Saothpata eubdvovian
S1dpopa eunoddia, onws ungpdpiBua dévua, kuotels n
veonnaoies, evbeikvutal va agaipouvial apéows HoOMs
Sayvwatoly, xwpis va Biyolv o1 napakeipyeves dopés
(Mucedero ka1 ouv., 2006). Zuxvd, €dv undpxel o anai-
ToUpEVOS XWPOs Kal €dv ta dévua diatnpouv tn duvapn
avatodns tous, 10 didotnpa dopBmvetal pévo tou petd
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interdental spaces (Laine and Hausen, 1985; Reid and
Stirrups, 1987), since there is an approximate 50%
relapse rate for the median diastema after orthodontic
treatment (Shashua and Artun, 1999).

CONCLUSIONS

The main conclusions drawn from this literature review on
the etiology and treatment of spacing are the following:
1) Spaces are very common in the primary dentition and
their presence is a favorable sign for the development of
permanent teeth. In contrast, lack of spaces strongly
suggests that crowding may occur in the permanent den-
tition.

2) Dentitions with spaces and normal occlusion are con-
sidered normal and they appear in about one third of the
population.

3) The causes of spacing may be hereditary, functional or
acquired.

4) When the cause of spacing is a tooth size - jaw size dis-
crepancy, the problem is usually due to larger jaws.

5) Certain spacing cases are well accepted by patients
and treatment is not necessary. However, in cases need-
ing treatment, the therapeutic options include: a) simple
esthetic intervention using composite resins, b) ortho-
dontic space closure and c) closure of anterior spaces and
opening of posterior spaces which will be rehabilitated
with prosthetic restorations.

6) Fixed retainers are the retention type indicated to
maintain treatment outcome.
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v anopdkpuvon tou epnodiou, xwpis va anareiton
nepartépw napépuBaon (Fernandez Montenegro ka1 cuv.,
2006).

Ie nepintwon nou n apaiodovtia o@eifetan o€ pIKpd
66vua h oe d6vua pe avapadn poAn, opiopéves Popés
otav 1o npoBanua eivar yevikeupévo anfd oxi 1&iaitepa
ooBapo, eivar kanUtepa va aghvovia ta dovua ws Exouv
(Moyers, 1988). Zus nepintwoels nou emBdAnetan n avu-
pet®NIoON s apaiodovtias, nou ogeinetal ota Yikpd n
aviopaia oe oxnpa dévua kar €4v o1 pizes napéxouv
katdAAnAn otpi§n, téte petd tn SicubBétnon tou xwpou
tonoBetoUvial ote@Aves h yivovial avacuotdoels pe pnti-
vn. Edv 6pws ka1 o1 pizes twv dovucdv ivan pikpés kar Hev
e€aoganizouv ikavonoinukh othpi§n, cuvhBws gival npo-
upotepn ané v opBodovukh Bepansia n tonobétnon
NPooBeTIKNS aNOKATdotaons KAl CUYKEKPIUEVA aKivntwy
YEQUPWV Yia th vapBnkonoinon twv dovuwv (Kokich kot
Spear, 1997).

Ie nepiotaukd acBevwv pe emBAaBeis otopaukés EEes
bev npénel va apxizel n npoondBeia oUykigions twv dia-
oTNPATWV Ka1 ENavapopds twv TOPEWY OtV NPWIAPXIKN
tous Béon, edv npwta 6ev BonBnBsi to naidi va diakoye
in ouvnBeia. (Cipes ko ouv., 1986; Haskell ka1 Mink,
1991).

Lus NePINTMOEIS NMou undpxouv anwAeies dovucv, onpa-
vuko givail va npoAn@Bsi n petavdoteuon twv Sovuv Kai
n &énpioupyia coBapdtepou npoBAnpatos, pe tv éykaipn
tonobéinon ocuckeuwv Siathpnons xmpou (Durward,
2000).

Ouav 10 aito wns apaiodovtias eivar pia kabuatépnon
avatofns, tote 600 TaxUtePd 10 S1ayvioel 0 06oVTIaTPOsS,
1600 anfdouotepn ka1 pe kaldtepn npdyvwon Ba gival n
Oepansia. Lus nepintwoels autés Ba npénel va aveupeDei
Ko va anopakpuvOsi dueoa to eundd1o nou tuxév undp-
x&1 (Fernandez Montenegro ka1 ouv., 2006). £tn cuvéxeia
0a npénel va e§aopamoBei kan va SratnpnBei o anapaitn-
105 X(POos yia tnv avatodn tou pévigou dovuou. Enetan
avapgovin Kar akuvoypa@ikés €lsyxos ava tpiunvo yia
napakofoUBnon tns nopeias avatodns. Le NEPINTWOEIS
Kakns gopds n pn 1kavonointknhs npoddou tns avatodns,
10 dovu dieubeteitn oto Ppayud petd and xelpoupyikn
anokduyn tou ka1 opBodovukn Bepaneia (McAboy ko
ouv., 2003).

Itous aoBeveis ye apaiodovtia kar eRaTtwHEVO NEPIOSO-
vuo, npv and v évapén tns opBodovukhs petakivnons
npénel va éxel ofokAnpwBei emtuxms n neplodovukn
Oepaneia kar va éxel ekupnBei n neprodovukh Katdotaon
andé tov nepiodovionodyo, wate and kovou va ano@aai-
zetan 10 oxéb1o0 Bepancias nou Ba epappootei. ESioou
onpavukn givan ka1 n napakodouBnaon tns nepiodovukhs
uyeias v agBsvmv og 6An tn Hidpkeia tns opBodovukns
Bepansias (Cirelli kan ouv., 2006).

H Bepansia tou pecodiacthpatos nou ogeifetan os unep-
1poPIKo xanivéd tou dvw xeiflous ouviotatal apxika atny
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EAnHNIKH OpaoAONTIKH EneEQPHEH

Apaiobovtia: cmofoyia - avupetdmion / Spacing: etiology and treatment

opBodovukn oupnAnoiaon twv KEVIPIKWOV TOMEWY. Ln
ouvéxela Ba npénel va agaipeital o xafivos XeIPoupyikd
ka1 o1 opBodovukés ouokeués va diatnpolvial otn Béon
ToUs Katd tn Sidpkeia s enouAwons. Etol, o véos ounw-
6ns 10t6s nou Ba oxnpauotei Ba BonBhaoer otn cuykpdan-
on tou anotenéopartos (Zachrisson, 1997). Mepikés gpopés,
n nieon nou ackeital ous ives tou xafivou katd tnv opbo-
bovukh petakivnon, sivar mBavé va npokaféoer tnv
10X01YIKA VEKPWON TOUS KA1 va KAVEl TNV agpaipeon tou
xafivoU nepitth (Edwards, 1977; Moyers 1988). Eva 616-
otnpa PEta&U Twv Avw KEVIPIKWY TOMEWY HIKPOTEPO TwV
2 xiA., o mBavdtepo eivar va kAgioel autdpata pe v
avatofh twv povipwv NAdylwv Topéwv Kar Kuvodoviwy,
eva Sidotnpa peyanutepo twv 2 xiA. givan oxedbov aniba-
vo va ouykAnBsi nAnpws (Edwards, 1977). Luvenws, n
Oepaneia tou pecodiaathpatos Oa npénel va avaBanietan
péXpP1 va avateifouv o1 PoVIHol Kuvodovies tns avw yva-
Bou. O1 kUpies evbeiers yia tn oUykieion gvds 6x1 nepi-
niokou pecodiaothpatos vwpitepa, otn pikth odovio-
@uia, eivan pia aicBnukh anaitnon tou acBevi h pia Béon
TWV KEVIPIKWY Topéwv, n onoia napepnodizel tnv avato-
AN v nAdy1wv topéwv h wwv kuvodoviwv (Profit, 2000).

Luykpdtnon tou anoteiéopatos

‘Ooov agopd 1o Katw 1660 pe yevikeupévn apaiodovtia,
Bpédnke nws ta Sracthpata pnopei va napapeivouv kel-
otd o€ pakpoxpovia Baon petd tnv opbodovukn Bepa-
neia, evad ous PIoés POVO Twv NEPINTWOEWY n euBuypdp-
pon tou t6&ou napapével ikavonoinukn (Little kar Riedel,
1989). O aopanéotepos 1ponos yia va Sraopaniotei n ka-
vonoinukh euBuypdppion tou te§ou Kal n ano@uyh uno-
tponns gival n tonoBétnon akivnins h KIVNTAs GUGKEUNS
ouykpdtnons yia peydno xpovikd didotnpa ka1 mBavota-
a yia navta.

I61aitepa o aoBeveis pe enattwpévo nepiodovuo, Ba npé-
nel petd v opBodovukn Bepaneia kan 1o kAgiouo twv
Siaotnudtwy va npoupdtal n péviyn ouykpdtnon e
gukapnto nabnukd noAukAwvo oUpupa (Zachrisson,
1997). Otav épws undpxel éAdeiyn dovuwv, unayopeve-
a1 N avaykn ouykpdmnons pe npooBeukés anokataotd-
ogis (Melsen, 1991).

Eivan yeyovos nws n ouykpdinon tou anotenéouatos
Katéxel onpavukh Béon kar otn Bepansia v TOMKOV
pegodovuwy daotnpdtwy (Laine kar Hausen, 1985; Reid
kon Stirrups, 1987), kaBéu n unotponn petd tnv opBodo-
vukn Oepaneia, 161aitepa oo pecodidotnpa wv dvw
KEVIPIK®V Topéwv, ayyizel 1o 50% (Shashua kan Artun,
1999).
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1) H Unap&n Glaotnudtwv sivan 1&iaitepa ouvnBiopévn
otn veoyidh odovropuia kai 1&iaitepa onpavukn kabws n
napouaia tous npoolwvizel kadh e&€mén tou pévipou
PpaypoU, evd n anouaia diactnudtwy unodeikvuel 10Xu-
ph mBavdinta eu@avions cuvwotiopoU otn Péviun odo-
viopuia.

2) H obovtopuia pe &acthpata addd @uaolofoyikn
oUykigion, Bswpeital QuolodoyikA Katdotaon Kai n
ouxvoeTNTa EUPAVIONS TNS AVEPXETAT MEPINOU OTO €va TPito
Tou yevikoU nAnBucopou.

3) Ta aiua wns apatodovtias pnopei va sival kAnpovouikd,
Aeitoupyikd n kai eniktnta.

4) Otwav 10 aiuo tns apaiodovtias eivar n ducappovia
Sdovuv — yvabwv, us nepiocotepes Popés 10 NPOBAnpa
opeinetal kupiws oto peyanutepo péyebos twv yvdbwv.
5) Yndpxouv nepintwaoels apaiodovtias nou yivoval ano-
bektés and tous acBeveis Ye anotéleopa va pn xphzouv
Oepaneias. Otav dpws anaiteitan Ogpaneutkn avupetwn-
on, o1 mBavés Bepancutikés npooeyyiosls tns apaiodo-
vtias givai: a) andn aioBnukh napépBaon pe tn xphon
oUvBstwv pnuvav, B) opBodovukn clykAsion twv dia-
otnpdtwy Kar y) olykAgion twv npooBiwv diaotnudtwy
ka1 dnpioupyia peydiwv Sractnudtwv ous onioBies
nepioxés, ta onoia anokaBiotavial otn guvéxela pe npo-
00gukés anokataotdoels.

6) H evbebeypévn ouykpdinon yia va diacpaniotei 1o
anotéfeopa ths Bepaneutikns AVUUETOMONS tns apaio-
bovtias, étav oe autn cupnepifapuBavetal n petakivnon
Sovumy, ivar n yévipn.

Aigbuvon yia avawna:

Reprint requests:

Nik6naos Tonouzénns

Avaninpwths KaBnynths

Epyaotnpio OpBodovukis

Odovuatpikh Ixofh

Apiototéneio Mavemothpio ©gooanovikns
54124 ©6¢ooanovikn

TnA.: 2310999485

E-mail: ntopouz@dent.auth.gr

92

restorative treatment. Eur ] Orthod 2000;22:697-710.

Ronnerman A, Thilander B. Facial and dental arch morphology in
children with and without early loss of deciduous molars. Am ]
Orthod 1978;73:47-58.

Rosa M, Zachrisson BU. Integrating esthetic dentistry and space clo-
sure in patients with missing maxillary lateral incisors. ] Clin
Orthod 2001;35:221-34.

Saini TS, Kimmes NS, Westerman GH. Aberrant root formation:
review of root genesis and three case reports. Pediatr Dent
2004;26:261-5.

Sanin C, Sekiguchi T, Savara BS. A clinical method for the prediction
of closure of the central diastema. ASDC ] Dent Child
1969;36:415-8.

Schweizer CM, Schlegel KA, Rudzki-Janson I. Endosseous dental
implants in orthodontic therapy. Int Dent ] 1996;46:61-8.

Schwenzer N, Voy ED, Niemczyk HM. Effect of tongue reduction on
the orthodontic and surgical treatment of dysgnathia. ] Maxillo-
fac Surg 1977,5:15-20.

Scurria MS, Bader ]D, Shugars DA. Meta-analysis of fixed partial den-
ture survival: prostheses and abutments. ] Prosthet Dent
1998;79:459-64.

Shapira Y, Lubit E, Kuftinec MM. Hypodontia in children with various
types of clefts. Angle Orthod 2000;70:16-21.

Shashua D, Artun ]. Relapse after orthodontic correction of maxillary
median diastema: a follow-up evaluation of consecutive cases.
Angle Orthod 1999;69:257-63.

Shroff B, Siegel SM, Feldman S, Siegel SC. Combined orthodontic
and prosthetic therapy. Special considerations. Dent Clin North
Am 1996;40:911-43.

Sicher H. Oral Anatomy. 2nd ed. St. Louis: CV Mosby Company, 1952:
73-5.

Stahl F, Grabowski R, Wigger K. Epidemiology of Hoffmeister's
"genetically determined predisposition to disturbed develop-
ment of the dentition" in patients with cleft lip and palate. Cleft
Palate Craniofac ] 2006,43:457-65.

Steigman S, Gershkovitz E, Harari D. Characteristics and stability of
spaced dentition. Angle Orthod 1985;55:321-8.

Steigman S, Weissberg Y. Spaced dentition. An epidemiologic study.
Angle Orthod 1985;55:167-76.

Stubley R. The influence of transseptal fibers on incisor position and
diastema formation. Am ] Orthod 1976,70:645-62.

Thilander B, Pena L, Infante C, Parada SS, de Mayorga C. Prevalence
of malocclusion and orthodontic treatment need in children and
adolescents in Bogota, Colombia. An epidemiological study
related to different stages of dental development. Eur ] Orthod
2001;23:153-67.

Thilander B, Skagius S. Orthodontic sequelae of extraction of per-
manent first molars. Rep Congr Eur Orthod Soc 1970;72:429-42.

Thind BS, Stirrups DR, Larmour C], Mossey PA. Management of
hypodontia: orthodontic considerations (II). Quint Int
2005;36:345-53.

Thordarson A, Zachrisson BU, Mjor IA. Remodeling of canines to the
shape of lateral incisors by grinding: a long-term clinical and
radiographic evaluation. Am ] Orthod Dentfacial Orthop
1991;100:123-32.

Tosun G, Sener Y. Apert syndrome with glucose-6-phosphate dehy-
drogenase deficiency: a case report. Int ] Paediatr Dent
2006;16:218-21.

Treiman SB. Significance of physiological migration of buccal teeth
on the development of prognathism. In: Collection of Scientific
Papers on Questions of Orthodontics. Latvia, U.S.S.R: Publishing
house No 1, Tsenia of Ministry of Culture, 1961: 56-75.

Warren J], Slayton RL, Bishara SE, Levy SM, Yonezu T, Kanellis M].
Effects of nonnutritive sucking habits on occlusal characteristics
in the mixed dentition. Pediatr Dent 2005;27:445-50.

Weiss LS, White JA. Macroglossia: a review. ] La State Med Soc
1990;142:13-6.

Wolford LM, Cottrell DA. Diagnosis of macroglossia and indications
for reduction glossectomy. Am ] Orthod Dentofacial Orthop
1996;110:170-7.

Zachrisson BU. Orthodontics and periodontics In: Lindhe ], 3rd ed.
Clinical periodontology and implant dentistry. Copenhagen:
Munksgaard, 1997: 741-93.

HELLENIC ORTHODONTIC REVIEW 2007 « VOLUME 10  ISSUE 2





