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MEPIAHWH

H aykiAwon twv dovriwv anore)ei kardoraon mou pnopei va
odnyrjoer o€ ouykAeioiakij diarapayr. H aimoloyia ¢ napa-
Hével dyvworn, napdAo mou kard Kaipous Exouv mapousiaotel
MoIKIAES Kal ouxvd avrikpoudpeves anoweig. Eugavilerai
Kupiwg ora veoyiAd 66vria kai yapaknpilerar and npoiovoa
napayovi) Tou unaitiou dovriol KATw and 1o eninedo oUykAer-
one (areArjc adykAeion). H aykiAwon omm péviun oSovioguia
eivai Aiyérepo ouyvi) kai ouoxetieral pe Tpadpa kai EykAeiota
o6vria. H avriperddnion tou eunAekdpevou doviiou Kupaiverai
ané anAij naparrpnon péxer e€aywyr. Mapouscialerar npwrd-
koMo avriperwmong pe oréyo 1 oworrj Sidyvwon kai Oepa-
neia.

AEZEIX KAEIAIA: AykiAwon Sovriod, arelijg odykAeion, deu-
Tepoyeviic ouykpdnor, euBudion.
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EIZATICOIrH

H aykOAwon pnopei va anoteAei aitia ouykAeioiakrg
Siatapayric nou anaiei op8odovriki napéuBaon
kal/ 1 éxel wg anoréheopa eninAokEG katd 1 Sidpkela
g opdodovrikrig Sepaneiag. Ma 10 Adyo autd, eivai
anapaimin n npwipn didyvwon NG KaTaotaong wote
va avrigerwniotel avéioya. 2kondg tou dpdpou eival
va ou(nioel opiopéva Gépata OxeTIKG Pe 10 ayKUAw
péva kal 1a éykAeiora Odvria kal v op8odovriki
TOUG QVTIJETONION.

Opiopdg
Aykihwon opiCeral n avaropikf olvinén earviakol
ootoU e mv ooteivn Tou dovriol. Mnopel va enicup-
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ABSTRACT

Tooth ankylosis is a condition, which may lead fo an occlusal
abnormality. The etiology is unknown although different and
offen contradicting opinions have been presented. It prevails
on primary teeth, characterized by progressive infraocclusion.
Ankylosis on permanent feeth is less frequent and is associated
with frauma and impaction. Management of the affected tooth
ranges from simple observation fo extraction. A protocol
assisting in the proper diagnosis and treatment is presented.
KEY WORDS: Tooth ankylosis, infraocclusion, secondary
retention, submersion.
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INTRODUCTION

Tooth ankylosis can be either the cause of an occlusal
abnormality requiring orthodontic intervention and/or
results in complications during orthodontic treatment.
Therefore early diagnosis is important for the proper
management of the condition. The aim of this paper is
fo address some aspects of tooth ankylosis as well as
impaction, and their orthodontic freatment.

Definition

Tooth ankylosis may be defined as an anatomical
fusion of alveolar bone with tooth cementum. It can
occur at any time during eruption either before or after
the tooth emerges info the oral cavity (Brearley and

McKibben, 1972).

ETIOLOGY

A tooth is considered ankylosed when part of ifs roof
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Bei onoiadrinore otypr kard mv avatoAr] 1ou doviiod,
npiv A Hetd v epedvior Tou ot OTOPATIKF KoIAOTTa
(Brearley kar McKibben, 1972).

AITIOAOT IA

Aykulwpévo Sewpeitar éva dévi drav uipa Mg piag
TOU Ouvevwveral pe 10 nepIBGMov parviakd ootolv.
loroloyikd aveupiokovial nepIoXEG OOTEiVIKIG anoppd-
enong nou éyouv anokaractadel pe evacBeoTiwpévo
1016, o onofog Bpiokeral oe cuvéyela pe 1O Gaviakd
oorolv (Brearley kai McKibben, 1972; Thornton kai
Zimmermann, 1965: Vorhies kai ouv., 1952). H
amoloyia mg aykiAwong efvar ouciaorikd ayvwo,
éyouv, opwg, nporadei diGpopes Sewpies.

O Biederman (1962) npdreive m Bewpia mg Siarapa-
xg 1ou tomikol peraBoAiopol. Guoioroyikd o nepio-
Soviikdg olvdeopog dlaywpilel My octeiv NG pIlag
and 1o gaviakd oorolv. H oxéon aur| dev ugiotaral
katd mv anoppdenon MG pidag veoyihol dovrioy,
apol n anoppdenon nponyeitar g eéapdviong 1ou
neplodovTikol ouvOéopou. 2my nepinwon g diara-
paxig tou Tonikol peraBoAicpol, n eéapdvion tou
neplodoviikol cuvdéopou nponveital Mg pIdkAg anop-
POPNONG. LUVENWG, N OOTEVN Kal 10 pavIakd ootolv
épyovial oe enagr| enimpénoviag, €rol, m onpioupyia
aykAwong (Biederman, 1956, 1962).

O Kurol kar Magnusson (1984) avagépouv én o
aimoAoyikog napdyoviag Sev eivar Aeitoupyikr, ald
avantu§akr diatapayr. Autd unoompileial and 1ov
Via (1964), 1a dedopéva tou onoiou deiyvouv auén-
pévn ouxvomia  aykuAwpévwy  kar  epBudiopévev
Sovriwv oe péAN NG 110G olkoyévelag unodelkvio
viag, érol1, pia yeverikr 1don.

To 1palpa Tou garviakoly ootol 1j Tou nePIodOVTIKOU
ouvdéopou éxel npotadel wg aimoloyikdg napdyo-
viag and noMoig ouyypageic (Kracke, 1975;
Henderson, 1979). To okennkd aurig mg Sewpiag
frav o1 epdoov enicupBel pAén MG ouvéxeiag Tou
ouvdéopou, Onpioupyeital Gueon enagr] peraél ear
viakoU ootol kar ooreivng. YnoriBeral hoindv & kard
m diadikaoia g enollwong pnopel va enioupBef
avkAwon. Mia popen troiag tpauparnkisg BAGBNG
Sewprdnke 10 TPalpa clykAeiong (and unepBoAiki
Suvapn pdonong). 2iupwva pe m Sewpia aut, n
EMAEKTIKOTNTA TG EPPAVIONG AYKIAWONG OTa 0OOVTIKG
16&a anodddnke oTIG PeyaNITEPEG PAONTIKEG OUVAEIG
nou ackolvial ofoug yopgioug. H Bewpia, opwg,
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becomes fused fo the surrounding alveolar bone.
Histologically, areas of cemental resorption are found,
repaired by calcified tissue that is in confinuity with
alveolar bone (Brearley and McKibben, 1972;
Thornton and Zimmermann, 1965: Vorhies et al.,
1952). The etiology of ankylosis is essentially
unknown, but several theories have been proposed.
Biederman (1962) suggested the disturbed local
metabolism theory. Normally the periodontal ligament
separates the roof cementum from the alveolar bone.
This relationship is also present during root resorption
of a deciduous tooth, since resorption precedes the
disappearance of the periodontal ligament. In the case
of disturbed local metabolism periodontal ligament
disappearance  precedes  root  resorption.
Consequently cementum and alveolar bone would
come info confact making ankylosis possible
(Biederman, 1956, 1962).

Kurol and Magnusson (1984) suggest that the
eticlogic factor is not functional but a developmental
disturbance. This is supported by Via (1964), whose
dofo showed a high frequency of ankylosed and
submerged teeth among members of the same family
indicating a genefic tendency.

Traumatic injury of the alveolar bone or of the
periodontal ligament has been suggested as causative
factors by many authors (Kracke, 1975; Henderson,
1979). The rational behind this theory was that if a
tear occurs in the continuity of the ligament, direct
confact between alveolar bone and cementum
develops. It has been hypothesized that during the
regeneration process ankylosis may occur. One form
of such traumatic injury was considered to be occlusal
frauma (by excessive masticatory force). According to
this theory, the selectivity of the occurrence of ankylosis
in the dental arches was explained by the greater
masticatory forces applied to the molars. But the theory
could not explain why permanent teeth are less
frequently affected even though they are subjected to
greater masticatory forces (Biederman, 1956;
Henderson, 1979).

Furthermore, the effort to experimentally induce
ankylosis, either by hyperocclusion or direct frauma to
the roof, using a rotating bur showed no evidence of
ankylosis (Rubin et al., 1984). The only way ankylosis
was induced successfully was by tooth luxation or by
thermal injury fo the apex (Yilmaz et al., 1981).
Avulsed teeth, which have been replanted, or
autotransplanted may become ankylosed. According
o Andreasen [1981) the development of such
ankylosis is associated with injuries sustained by the
periodontal ligament during the exira-alveolar period

(Andreasen, 1981).
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aut dev pnopoioe va eényfoel yiar 1a pdvipa ddvra
npooBdMovral noAs cnavidiepa, napdro nou exr-
8evial oe au€nuéveg paonmkég Suvdperg (Biederman,
1956; Henderson, 1979).

EninAéov, n npoond8eia dnpioupyiag neipaparkrig
aykiAwong eite pe unepolykAeion efte pe dueco 1pal-
pa om pila xpnoligonolwviag eyyAupida Oev €delle
oloixeia aykiAwong (Rubin kar ouv., 1984). O
pOvVOG enituynpévog 100N0g Nelpapankig aykiAwong
frav pe e£ap8pwon tou dovriol 1 pe Seppikd Tpalua
oto akpoppifo (Yilmaz kar ouv., 1981).
Exyoppupéva ddévria nou éxouv enaveppuieudei f
autoperapooyeudei pnopel va aykuAwdolv. 2ippuva
pe ov Andreasen (1981), n eppdavion toiag ayki-
Awong oxetiCeral pe 1palpata 1ou NepIodOVIIKOU CUV-
Séopou katd 1o XPdvo nou 1o OV Bpiokdtav ektdg
parviou (Andreasen, 1981).

Téhog, avagéperal dueon oxéon petall ouyyevig
eEMEINOVILY NPOYOUPIWY KAl AYKUAWPEVWY VEOYIADY
yopoiwv (Brearley kar McKibben, 1972; Kula ka
ouv., 1984). lotohoyikég peréteg édeiéav o1 oe veo
yIAG Odvria nou dev éxouv pévipga diGdoya n aykl-
Aworn eniouvéBn apyika kovid oto akpoppikd Tprpa
(Thornton ka1 Zimmermann, 1965).

EMIrMoAA>ZMOX

20ppwva He NpdoPaATEG PEAETEG N eniMwon TG ayKl-
Awong ot veoyiAp odovioguia kupaiverar and 1.3%
wG 9.9% (Mueller kar ouv., 1983]. Alapopég omv
nAikia, 10 edvikd undbadpo kar 1a SiayvwoTika Kpr-
mpia e&nyolv g diagopég petall peietdv. Onoro-
Srnorte veoylhd dévn pnopel va aykuhwdel, dpwg ol
veoylhof yougiol eival 1a ddvria nou kar  efoxrv
napoucidlouv autd 1o pavépevo (Albers, 1986).

Or kéw veoyidol yopgior napoucidlouv 1éon ayki-
Awong ouyvoiepa and Toug dvw vVeoyIAoUg youpioug
pe oxéon 8 npog 1 (Krakowiak, 1978; Brown,
1966). O npwrog k&t veoyIAdg yougiog eival 10
S6vi nou npooBaMeral ouyvdrepa  (Brearley kar
McKibben, 1972; Kula kai ouv., 1984 Krakowiak,
1978; Messer kai Cline, 1980). Anuioupyei arelr
olykAeion pérpiou Baduol kar aykuAwverar oe Pikpd-
repn nAikia (Krakowiak, 1978). AMor epeuvniég
avagépouv o1 10 OOVl nou eppavilel  aykiAwon
ouyvérepa eival o OelTepog KATw VEOYIAOG YOHUPIOG
(Thornton «kar Zimmermann, 1965: Biederman,
1956, 1962; Brown, 1966). H diapopd aum ogef-
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Finally o direct relationship between congenitally
missing premolars and ankylosed deciduous molars
has been reported (Brearley and McKibben, 1972;
Kula ef al., 1984). Histologic studies showed that in
deciduous teeth without @ permanent successor,
ankylosis occurred primarily in the vicinity of the apical
foramen (Thornton and Zimmermann, 1965).

PREVALENCE

According tfo recent studies the incidence of ankylosis
in the deciduous dentition varies from 1.3 % to 9.9%
(Mueller et al., 1983). Differences in age, ethnic
background and diagnostic criferia account for the
discrepancies among different studies. Any deciduous
footh can become ankylosed but deciduous are almost
exclusively involved (Albers, 1986).

Mandibular deciduous molars tend to be ankylosed
more frequently than maxillary deciduous molars at @
ratio 8-1 (Krakowiak, 1978: Brown, 1966). The
mandibular first deciduous molar is the tooth most often
affected (Brearley and McKibben, 1972; Kula et al.,
1984 Krakowiak, 1978: Messer and Cline, 1980).
It produces moderate infraocclusion and it ankyloses at
an earlier age (Krakowiak, 1978). Other investigators
reported the mandibular second deciduous molar as
the most frequently involved tooth (Thornfon and
Zimmermann, 1965; Biederman, 1956, 1962;
Brown, 1966). This difference is most probably due to
the fact that first mandibular deciduous molars ankylose
earlier, produce less infraocclusion and usually
exfoliate on fime, which means that they may go
undetected. In contrast, second mandibular primary
molars produce more severe infraocclusion and @
slight delay in the eruption of their permanent
successors (Kula et al., 1984). Maxillary deciduous
molars fend fo ankylose earlier than mandibular
primary molars with usually, worse prognosis (Brearley
and McKibben, 1972).

Ankylosis of multiple teeth is also common (Kula et al.,
1984).

There is no significant difference in the prevalence of
affected dentition between males and females at any
age (Brown, 1966). Caucasians and Hispanics have
a greater incidence of ankylosis of deciduous feeth
than Blacks and Orientals (Mueller et al., 1983;
Krakowiak, 1978).

Ankylosis may affect permanent teeth, but primary
teeth are involved approximately 10 times more
frequently than permanent feeth (Biederman, 1956).
The permanent teeth that most frequently become
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Aetal pAMoV oTo yeyovog O ol KATw NPWIO! VEOYIAO!
YOH@IoI aykuAgvovial vwpitepa, Onpioupyolv pikpd-
Tepn ateAr] olykAeion kal ouviBwg anoniniouv éykar
pa, yeyovog nou onuaivel 1 pnopei n kardoraon va
un Siayvwodei. AviiBeta, or Selrepor kdmw veoyihof
yop@iol dnpioupyolv ateAij olykAeion coBapdrepou
Badpol kar kaduotepolv ehappd v avatoAr] Twv
povipwv diaddywv toug (Kula kar ouv., 1984). O
avw veoyiAol yop@iol éxouv 1don aykiAwong vwpite:
pa and 1oug kdtw veoyIAoUg yougioug, cuvndéotepa
de n npdyvwor| Toug eival yeipdiepn (Brearley kai
McKibben, 1972).

2uvAdng eival kal n noManAr aykiAwon OovTigv
(Kula kai cuv., 1984).

O eninoAacpds 1wv npooBaMdpevwy doviiwv peradl
avopwv kail yuvaikwv kdde nAikiag dev napouciall
onpaviikég dilagpopés (Brown, 1966). Or Kaukdoiol
kal ol 1onavikAg karaywyng napoucialouv upnAdrepn
eninwon  aykiAwong veoyhwv doviiwy and 1oug
appIkavikig kataywyrig kal 1oug Acidreg (Muller kar
ouv., 1983: Krakowiak, 1978).

H ayklAwon pnopel va npooBdier pdvipa ddva,
opwg 1a veoylNd epniékoviar oxeddv 10 @opég
ouyvérepa and 1a pédvipa déviia (Biederman, 1956).
Ta poévipa ddvria nou eppavidouy ouyvdrepa aykiAw
on eivar kard ceipd ouxvomiag ol KAt kal ol avw
npwrol yopeiol, ol dvw KuvOOOVIEG KAl Ol TOWEG
(Albers, 1986; Messer kai Cline, 1980).

Opliopéveg evOOKPIVIKEG OIATapayéG Kal OUYVEVEIG
véool, onwg n kAeidokpaviaky duodotwon kar n eéw-
Seppikry duoniaoia, cuvdéovial pe auénuévn eninwon
ayKuAwpévwy doviiwy Kal katd ouvéneia epBidion twv
aviiotowv veoyihdv (Pedersen kar Hallett, 1994).
Téhog, napouoialeral auénuévog eninoAacpdg epbudr-
OHéVWV VEOYIAWY YOUPIwV OE MEPINTWOEIG OUYYEVOUG
EMelpng Twv povipwy Siaddywv Toug (Brearley kai
McKibben, 1972: Kula kai ouv., 1984: Brown,
1Q606). AMn perém €deiée on or veoyihof yopgior nou
Bpiokovial ce areNj olykAeion napoucidlouv karé
péco 6po pikpr kaduotépnon MG avaroArg Tou Hovi-
Hou O1addyou, evw Ol VeoylAol youpiol xwpig pdvipo
S1ddoyo dovI dev anoniniouv autdpaTa Kal Napou-
oiélouv  npoioloa arehi olykieion  (Kurol  kai

Thilander, 1984).

AIATNCOYS>H

Katé mv kAivikq eééraon 10 unaimo dévi napouciddel
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ankylosed are the mandibular and maxillary first
molars followed by maxillary canines and incisors
(Albers 1986: Messer and Cline, 1980).

Certain endocrine conditions and congenital diseases,
like cleidocranial dysostosis and ectodermal dysplasia
have been linked to a high incidence of tooth ankylosis
and the subsequent submergence of the involved
primary teeth (Pedersen and Hallett, 1994).

Another study showed that infraoccluded deciduous
molars exhibit on average a slight delay in the eruption
of the permanent successors, while deciduous molars
without @ permanent successor did not exfoliate
sponfaneously and showed progressive infraocclusion
(Kurol and Thilander, 1984)

Finally, there is a higher prevalence of submerged
deciduous molars in cases where the successor teeth
are congenitally absent (Brearley and McKibben,
1972: Kula et al., 1984: Brown, 1966).

DIAGNOSIS

During the clinical examination, the suspected tooth is
usually found to be immobile with its occlusal surface
being below the functional occlusal plane. Any tooth
that reached the occlusal plane and  subsequently
drops out of occlusion should be considered ankylosed
(Vorhies et al., 1952: Albers, 1986; Messer and
Cline, 1980; Pilo et al., 1989). Mobility test can be
performed by direct finger pressure or by the use of a
periodontometer (Andersson et al., 1994]. The healthy
footh is able to move labio-lingually while the affected
one fails to produce any kind of movement. Percussion
sound should be recorded after tapping the crown of
the tooth vertically as well as horizontally with the
handle of a probe. Ankylosed feeth have a sharp,
solid sound on percussion in contrast fo the dull
cushioned sound of a normal tooth (Vorhies et al.,
1952; Albers, 1986). According to Andersson ef al.
(1994), mobility and percussion fests are only reliable
when at least 20% of the root is affected. If the area of
ankylosis is of sufficient size, radiographic examination
usually reveals obliteration of periodontal membrane
space, indicafive of fusion between rooft cementum
and the alveolar bone [Andersson et al., 1984). This
method of diagnosis is frequently inadequate, since
ankylotic areas are only evident radiographically if
located on the proximal surfaces of the roof, but are
not evident when it occurs on the lingual, lobial and
interradicular areas (Thornton and  Zimmermann,
1965). The limitations of conventional radiography
can be overcome by the use of computerized
tfomography (CT). With this method, even subtle hard
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ouviduwg EMelyn KivnTikdTag Kal r JacnTike Tou eni-
dvela Bpiokeral kdiw and 1o Aeroupyikd eninedo
olykAeiong. Ka8e dévn nou ¢raver oro  eninedo
olykAeiong kal o ouvéxela Bpiokeral ekidg olykAer
ong npénel va Bewpeital aykuhwpévo (Vorhies kai
ouv., 1952: Albers, 1986, Messer kai Cline,
1980; Pilo kar ouv., 1989). H dokipacia kivnrikdin:
1aG Hnopef va yivel pe dpeon OaktuAikr nieon f pe m
xprion nepiodovidperpou  (Andersson kai ouv.,
1994). To uyiég Obvn pnopei va kivndei napeio-
YAwooIkd, evd 10 npooBeBAnuévo aduvarel va kavel
onoiadhnore kivnon. O enikpouoTikdG AXOG npPénel
va karaypdeeral perd and karakopueo kal opidviio
kiinnua Mg piANG Ttou Sovriol pe M AabBr piag
piAnG. Ta aykudwpéva dévria napdyouv ofl, orade-
pS rixo omv enikpouon ot aviideon pe Tov aubBAl kal
unékweo Ao Tou puoioloyikol Soviiol (Vorhies kal
ouv., 1952; Albers, 1986). Liupwva pe T10UG
Andersson kai ouv. (1994), oI dokipacieg kivnkdm-
1ag kal enikpouong eivar adiénioreg otav éxel npo-
oBAnSeil tourdyiotov 10 20% g pilag. Edoov n
neploxr MG ayklAwong éxer enapkég péyedog, n akrr-
voypaiki e&raon anokaAinrel ouvridwg e&dheiyn
ToU XWPou NG neplodoviikAg pepBpdvng, veyovédg
evoelknkd Mg olvinéng peraél pidkrg ooreivng kai
parviakol ootol [Andersson kai ouv., 1994). Aurj n
Siayvworikr pédodog eivar ouyva avenapkrig, apou
Ol aYKUAWTIKEG NEPIOYEG efval eppaveiG akTivoypapr-
k& pévo epdoov Bpiokovial ong SHOPES eNPAVEIES
mg pilag. Aev 1oybel dpwg 10 id1o drav n aykiAwon
napouciaeral ong YAWOOIKEG, NAPEIAKESG Kal HECOP-
piIQikég nepioyég (Thornton kar Zimmermann, 1965).
O nepiopiopol G oupBarkig aknvoypagiag pno-
pel va &enepaotolv pe m xprion afovikig Topoypa-
piag [computerized tomography, CT). Me m pé8odo
aum} pnopolv va a§iohoyndolv akdun kar noAd
HIKPEG aMOIhoEIG Twv okAnpwv 1otk (Elefteriadis kal
Athanasiou, 1996). Eyképoieg topég alovikig topo-
ypagiag 1.5 mm pnopef va Bondricouv omv anokd-
Auyn G nadoloyikrig nepIoxAg.

211G neplocdrepeg nepinioelg n didyvwon Baoileral
ouviBwg ota KAIVIKG euprpara, 1a onofa pnopel va
unv unoompilovial and 1a oupbarkd aknvoypagika
euprjpara. [Napdro nou o ofig enikpouoTikdg rixog Kal
N pelwpévn Kivnrikomia pnopel va anoteholv euaiodn:
1a kal akpiBr onueia aykiAwong, n nio a&éniom dia-
yvworikiy dokipgaoia niotedetal on eivar n avikavomma
Tou Sovriol va petakivnOel perd and epappoyr opdo-
Soviikav duvépewv (Phelan, 1990; Albers, 1986).
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fissue lesions can be evaluated (Elefteriadis and
Athanasiou, 19906). Transverse CT images of 1.5 mm
may be helpful in revealing the pathoses.

In most cases, the diagnosis is usually based on
clinical findings, which may not be supported by
conventional radiography findings (Albers, 1986).
Although a high percussion sound and decreased
mobility might be sensitive and accurate signs of
ankylosis, failure of the tooth to move following the
application of orthodontic forces is believed to be the
definitive diagnostic test (Phelan, 1990; Albers,
1986).

Impacted teeth are more often ankylosed in adults. The
diagnosis of this situation poses difficulties since the
footh is not accessible to clinical examination. One
way fo assess the condition through radiographic
examination is to evaluate the periodontal ligament
space as well as root morphology and determine if a
dilaceration is present. A CT of the impacted tooth is
of importance to determine the position of the tooth
and the presence of an area of fusion between the
cementum and the alveolar bone (Elefteriadis and

Athanasiou, 1996).

MANATIMTEMENT

Different treatment options have been recommended
for the management of tooth ankylosis. Treatment
depends upon whether it is a deciduous or permanent
footh, the extent of ankylosis, the time of diagnosis and
the location of the affected tooth (McNamara et al.,
2000).

In case of a deciduous tooth freatment is relatively
simple and varies from simple observation, to
resforation or extraction.

If ankylosis occurs late and no significant amount of
alveolar growth is expected, the tooth may be left
undisturbed just waiting for the normal exfoliation
provided it is monitored carefully (Biederman, 1962;
Konstat and White, 1975: Kurol and Koch, 1985). If
it fails to exfoliate on schedule or the tooth becomes
progressively infraoccluded and tipping of adjocent
feeth is imminent, a composite build up should be
ploced in order to restore the occlusion and
inferproximal  contacts (Albers, 1986; Messer and
Cline, 1980).

Extraction of the ankylosed deciduous tooth is
indicated in cases of advanced decay, severe
infraocclusion, and abnormal root resorption due to
mesial or distal location of the permanent successor
and severe tipping of the adjacent teeth (Achi-Beaini
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Ta éykAeiota Sdvria aykuAwvovial ouyvdiepa oTouG
evihikeg. H didyvwon aumg mg kardoraong eival
SUokoAn, apol 1o ddvIl dev eival NPooneAdsIpo Yia
kAvikr e&éraor). ‘Evag 1pénog ekripnong efvar pe akrr-
voypagiki e€étaon yia va afiohoyndel o yxwpog 1ou
neplodoviikol CuvOEéopou Kal N HoppoAoyia Mg
pilag kar va ka8opiotel av 10 éykAeioto dévT éxel
Suokekappévn piCa. H aovikr T1opoypagia Tou
éykAeiotou dovriol efval onpavrikr yia ov kadopiopd
NG 8éong Tou kal G napouciag neploxrig ouvinéng
perall ootefvng kal earviakol ootol (Elefteriadis kal
Athanasiou, 1996).

SOSEPATIIEYTIKH ANTIMETCOI1IZH

[a v avigerdnion twv ayKUAWHEVwY OovTILY NEOoTEf-
vovial didgopeg Bepaneunkég enhoyég. H Sepaneia
ebaprdral and 1o eidog 10U dovriol, veoyIAd i pdvi-
po, and 1o Badud mg aykiAwong, Tov xpdvo ng dIé-
YVWonG kai v evionion Tou unaitou  Ooviiol
(McNamara kai cuv., 2000).

Xmv nepinwon veoyiholU aykuAwpévou Soviiol n
Sepaneia eivar oxenkd anAi kar noikiMel and anAi
naparijpnon péxpr anokardoraon 1 efaywyr| Tou.

Av n aykUAwon enioupBei apydrepa kar Sev avapéve:
1al onuavik nepaiépw avaniuén Tou  eaviakol
00700, 10 OOVII UNopPEl va NaPAEivel wG €Xel eV avar
HOVA NG QUCIOAOYIKAG andmwong Tou e Ty NPoU-
né8eon 1 ehéyyerar npocektiké (Biederman, 1962;
Konstat kar White, 1975; Kurol kar Koch, 1985).
Av 10 Odbvn Oev anonécel éykalpa 1 napouciddl
npoioloa ateAf] olykAsion pe anotéAeopa va undpyel
kivouvog andkAiong Twv napakeipevwy Soviiay, npé-
nel va npootedei olv8ern pnrivn yia va anokaraora-
8el n olykheion kai or Spopeg enagég tou [Albers,
1986; Messer kar Cline, 1980).

E€aywyr Tou veoyiholU dovriol evdeikvuial oe nepr-
MWOEIG NPOoXwPNUévou TepndoVIcHol Tou, peydAou
Baduol areholg olykheiong, avwpaAng anoppden:
ong Mg pidag Tou Aoyw eyyig i dnw evidniong Tou
pévigou OIGOOYOU KAl eKOEONUACKEVNG andKAIoNG
1wv napakeipévwy  Sovidv [Achi-Beaini kar Skaf,
2001). H edaywyr npéner, katd kavova, va akolou-
Seital and tono8émorn ocuckeung dIaTiPNong XWEOU.
Ooo pikpdrepog oe nAikia eivar o acdevig, 1éoo
peyaAltepn efvar n avaykn tonodémong napdpolag
ouokeur|g petéd my efaywyr (Krakowiak, 1978).

H avniperdnion aykuhwpévou poévigou Soviiol eival
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and Skaf, 2001). Exiraction should be routinely
followed by placement of a space maintainer. The
younger the patient the greater need there is for the
insertion of a space maintainer after the removal of the
tooth (Krakowiak, 1978).

Treatment of a permanent footh with ankylosis is more
complicated. A decision must be made whether the
tooth is needed and an effort should be made to bring
it in occlusion or it may be extracted with subsequent
orthodontic closure of the space or prosthetic
replacement. Removing such a footh is usually difficult
and requires surgical exiraction. Different procedures,
which help bring the affected footh in the proper
occlusion, are luxation, corticotomy or ostectomy.
Luxation involves the mechanical breakage of the
ankylosis  without significantly compromising the
nufrient vessels at the apex. This can be accomplished
by firmly grasping the tooth with the appropriate
forceps and gently rocking it in a buccolingual and
mesiodistal direction. After the reparative process, the
continuity of the periodontal ligament is resfored
allowing for tooth eruption to resume on its own
(Skolnick, 1962). Geiger and Bronsky (1994)
advocated using forced eruption [i.e. apply
orthodontic force affer the luxation). This approach
provided a functional tooth in the presence of alveolar
bone.

Corticotomy is a surgical fechnique in which a small
segment osteotomy is used to reposition both the
ankylosed tooth and the adjacent alveolar bone.
localized osfectomy of the fused bone is a procedure
where the offected osseous tissue is excised. This
approach works only if the ankylosis is in the crestal
area because elsewhere it is not readily accessible to
surgery (Phelan, 1990).

ORTHODONTIC TREATMENT
AND ANKYLOSED TEETH

Impaction

Frequently during the course of an orthodontic
freatment the clinician is called fo bring out an
impacted tooth info the dental arch. Impaction is a ferm
used fo describe any tooth that has failed to erupt info
normal position beyond its eruption time (Lytle, 1979).
Kracke et al. (1975) suggested that permanent teeth
should not be considered delayed unless two years
have elapsed from their normal eruption time.
Impaction in the primary dentition is rare compared fo
impaction in the permanent dentition (Atwan and Des
Rosiers, 1998).
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nio noAinAokn. [Npéner va anogaciorei av 10 ddv
xpeldetal va napapeivel kal va yivel npoonddeia
Tono8émong 1ou oe éon olykAeiong 1} av Pnopel va
eéay el kal va enakohoudrcel KAEIOIHO Tou XWPoU pe
op8odovrikr Sepaneia | va yivel npoodetiki anoka-
1Gotaon. H agaipeon #oiwv dovriwv eivar cuvri8wg
SUokoAn kai anairel yelipoupyikr e€aywyr. AMeg dia-
dikaoieg nou Bondolv 10 dévi va €pdel oe oworth
olykAeion eivar n e&dpdpwon Tou doviiol, n eAoio-
Topr 1} N ootekTopn.

H e&dpBpwon apopd ot pnxaviki efién Mg aykiiw-
ong Xwpeig va nAATovial ouciacoTikG 1a 1POPOPOPA
ayyeia oro akpoppi(o Tou dovriol. Autd pnopei va
enireuyOel midvoviag oradepd 10 OdvIl pe v Katdh
AnAn odovidypa Kal KIVOVIag 1o fnid oe Napeio-
yAwooikr kar eyyig-dnw Sied8uvon. Metd mv ena-
vopduwrikrj diepyacia anokadioraral n ouvéxeia Tou
neplodoviikol ouvdéopou kal diveral €1o1 n duvardm:
10 va ouveyiotel anpdokonia n avatoAr] 1ou doviiol
(Skolnick, 1962). O Geiger kai Bronsky (1994)
unootpiéav m xprion Mg unobondoluevng avatoArg
(dnAadr], mv epappoyr] opdodovrikrig dlvaung perd
mv e&dpdpwon). H npocéyyion aut éxel wg anoré-
Aeopa éva Aeitoupyikd dévn padf pe partviakd ootolv.
H @Aolotopry eival Xelpoupyikh TeXVIK Katd v
onofa, pe m Bori8eia ooteotopiag HikpoU TPAHATOG,
enavaronodeteital 100 10 aykuAwpévo ddvi oo Kal
10 NAPAKEiPEVO QaTtviakd ooTolv.

H tonikr ootektopr 1ou aykuAwpévou ootol eival dlar
dikaoia katd mv onoia agaipeial o npooBAndeig
oorting 1016G. Aut n 8epaneutiki npocéyyion pnopei
va epappootel Povo epdoov N aykiiwon Bpiokeral
omv neploxr} NG eawviakig akpologiag, O1é1 dia-
POpPETIKG N ¥elpoupyIkf npoonéhacn dev eival elko-
An (Phelan, 1990).

OPOOCAONTIKH ©EPAITIIEIA
KAI ATKYAOMENA AONTIA

‘Eykheion

2uyva katd m didpkeia g opdodovrikig Sepaneiag
0 op8odoviikdg kaAeital va petakivijoel éva éykAeioTo
Sév kal va 1o dieudetrioel oto 0dovtikd 16&o. Eykiel-
on eival o épog nou xpnolponoleital yia va nepr
ypdyel 10 Odv ekeivo nou Oev pndpece va avareilel
oe owoTtr] 8éon evidg Tou PuoIoAOYIKOU XPOvVou avar
1oAfg Tou (Lytle, 1979). O1 Kracke kai ouv. [1975)
AvVaPEPOUV OTI N avaToAr] HOVIHWY OovTiwy Ogv NEENEl
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When the tooth has not erupted, the clinician is not
able to know if ankylosis is the etiology of the
impaction. Often orthodontists order extractions, with
the expectation of bringing the unerupted teeth into the
arch. They might lafer find that those teeth are
immobile and order their extraction (Graber, 1966).
Even if a small area of fusion occurs between
cementum and alveolar bone, orthodontic movement
of the unerupted tooth becomes impossible and
displacement of the anchor teeth will occur (Proffit and
Fields, 2000).

Furthermore, it has been reported that an impacted
footh may initially start moving but it will subsequently
stop responding to orthodontic forces. A possible
cause may be trauma on the periodontal ligament
during surgical exposure or too much force applied o
move the tooth. Also a high incidence of tooth
ankylosis has been associated with the presence of a
stainless steel ligature at the cementoenamel junction
(Graber, 1966). |t is believed that this is the least
desirable way fo place an attachment for the
application of orthodontic forces (Proffit and Fields,
2000). This form of attachment may act as an irritant
fo the periodontal ligament and results in injury or
ankylosis. In such instances ankylosis occurs at the
cresfal area where the wire is positioned.

Orthodontic traction

Differential diagnosis for an impacted tooth is not
possible without clinical assessment. Diagnosis can be
made only after the clinician surgically exposes the
footh and attempts orthodontic  movement  (Frank,
2000). During the fime the footh is exposed the
surgeon can tentatively assess the condition of the tooth
by percussion and digital force. A sharp, solid
percussion sound may be indicative of ankylosis but
the absence of movement with orthodontic traction is a
definitive sign of ankylosis (McNamara et al., 2000;
Frank, 2000).

Inability of the footh to erupt

By definition the development of a fusion between
cementum and alveolar bone may occur at any point
during the eruption of a tooth. It might be observed on
erupted feeth that look normal in the dental arch when
ankylosis occurs after the affected tooth reaches the
occlusal plane and there is no growth left. A tooth
might ankylose during active eruption before it reaches
the occlusal plane, or ankylosis may occur on
unerupted teeth, thus being the cause of their
impaction.

Eruption is a continuous process and does not stop
once the tooth comes info contact with the anfagonist.
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va Bewpeital kaduotepnpévn napd pévo apol napé
8ouv TouAdyiotov dlo ypdvia and Tov kadopiopévo
xpdévo avaroArig toug. ‘EykAeiota veoyihd Sdvria
efval ondvia kardoraon oe olykpion He 1a poéviga
Séviia (Atwan kai Des Rosiers, 1998).

Orav 10 36 ev éxel avarteiler, o kAIvikOG Sev efval
oe 8éon va yvwpiCer av 10 amo mng éykAeiong eival
n aykdAworn. Zuyvd ol opdodovrikol divouv evioAn
eéaywyv nPoodokwviag, €101, TV avaToAr autwv
Twv Ooviiwv oto odovtikd 16&o. Mnopel va avakaAd-
youv apydrepa o1 1a Odviia autd Oev Pnopolv va
perakivndolv  kar 161e (nrolv v e€aywyr} ToUG
(Craber, 19606). Aképn kai av undpyel pikpn nepio-
xfi oOvinéng ooteivng kal gartviakold octol, n opdo-
dovrikr] perakivnon tou doviiol nou Sev éxel avarei-
Ael eival adlvarn, evw aviiBeta enioupBaiver perard-
non mg ompikikdg povédag (Proffit kar Fields,
2000).

EninAéov, éxer avapepdel i éva éykAeioto dovl pno-
pel va apyiocel va perakiveitar, aMd ot ouvéyeia
nalel va avianokpiveral oty aoknon opdodovTiKwY
Suvapewv. [Midavry aitia pnopef va eivar 1paldpa orov
neplodoviikd cUVOECHO KaTd TV XeIPOUPYIKT anokd-
Auyn Tou éykAeiotou dovriol 1] Goknon unepBoAIKFG
Slvapng yia m perakivnor tou. Akdun, auénuévn eni-
Mwon ayKuAwpévwy Soviigy ouoyetiCeral e Ty xprion
npdodeong avoleidwou yéAuBa (Graber, 1966).
[Moreberal on autdg eival o nAéov akatdAnAog 106
nog rono8émong ouvdéopou yia doknon opdodovrr-
Kav duvdpewv oto Sévii (Proffit kar Fields, 2000). H
npoodeon epediCer Tov nepiodoviikd CUVOEOHO Kal
éxel WG anotéAecpa Tpalpa f aykiAworn. 21g nepr
MWOEIG AUTEG, N aykUAwor enicupBaivel omy nepioxr]
NG akpologiag énou Tonodereital 1o clpua.

Op8odovrikr éNn

H Siagopiki didyvwon éykAeiotou dovriol dev efval
duvary xwpeig kAivik agioAdynon. H didyvwon pno-
pei va yivel yévo agol o KAIVIKOG anokaAlyel el
poupyikd 10 Oévn kal enixelpricel My opdodovrikr
tou perakivnon (Frank, 2000). Katd m Siapkeia mg
anokaAUYPNG o Xelpoupydg pnopel wg éva onueio va
ekTIgroel TV kardotaon 1ou doviiol [e enfkpoucn Kal
SaktuAikry nieon. O&ig, oupnayig enikpouoTIKOG
AxoG pnopel va anotehel évoeiln aykiAwong, n
anouoia, opwg, perakivnong pe opdodovrikr €N
eivar adiappioBrimro onpeio aykiAwong (McNamara
kal ouv., 2000; Frank, 2000).

Aduvapia avaroAig tou Sovriod
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In young age it compensates for jaw growth, while in
older age it compensates for abrasion (Biederman,
1962). A permanent first molar erupts approximately
lcm after it initially reaches the occlusal level and is in
function in order to compensate for growth (Proffit and
Fields, 2000). Once a functioning tooth, deciduous or
permanent becomes ankylosed it remains fixed in
position and becomes unable to move in any other
direction. Neighboring feeth contfinue erupting and
alveolar bone continues growing while the offected
footh maintains the same occlusal level it reached af
the onset of ankylosis. This gives the false impression of
submersion of the ankylosed tooth. Cephalometric
studies have shown that submersion is the result of
enclosure by surrounding fissues and not by acfive
tooth movement (Konstat and White, 1975). The
severity of submersion is proportional fo the rafe of
facial growth (Lamb and Reed, 1968).

Secondary impaction / Incomplete eruption

If a tooth (primary or permanent] is ankylosed before it
reaches the occlusal plane, it is considered as
incomplefely erupted.

Secondary impaction is actually an extreme case
following incomplete eruption. As the ankylosis of a
deciduous molar develops, the distance of its occlusal
surface to the occlusal plane of the rest of the dentition
progressively increases. At some point, the
neighboring teeth lose their confact points and start
fipping in the space created above the crown of the
submerging primary molar. Alveolar bone stays with
the submerged tooth resulting in  progressive
infraocclusion until the point of complete impaction,
while the adjacent teeth may come into contact af the
site that used to be occupied by the primary molar
(Spyropoulos, 2000). The term used to describe this
condition is secondary impaction. It may affect both
dental arches with fipping of the adjacent teeth and
suprareruption of the opposing feeth. Secondary
impaction occurs most frequently in the maxilla and the
most commonly affected footh is the second primary
molar.

Diagnosis will be established by clinical and
radiographic examination. Clinical signs indicating
secondary impaction are the presence of the primary
footh and ifs successor from the dental arch, tipping of
the adjacent teeth and the presence of an epithelial
fube at the top of the alveolar process, proving that
ankylosis took place ofter emergence (Biederman,
1962). Radiographic examination is necessary for the
diagnosis. It may reveal the ankylosis of the primary
molar, the presence of the succedaneous tooth unless it
is congenitally missing. There are reports of secondary

HELLENIC ORTHODONTIC REVIEW 2003 ® VOLUME 6



[17IANOZ Ayxuhepéva Sévria: OpBoSovrikr} npooeéyyion

E€ opiopol, n dnpioupyia clvinéng perall ooreivng
kal garviakol ootol pnopel va oupBei onoiadrinore
oTIyHr kaTté v OIdpKela TG avatoArg evog dovniol.
Mnopei va napampendei ce dévria nou €xouv avarer-
At kar eppaviCoviar puoioroyika oro 16&o. Autd 1oy 0-
el o1av n aykiAwon dnpioupyndei apol avareilouv 1a
unaina ddévrna péxpl 10 eninedo olykAeiong kai Oev
undpyel unoAeinduevn aivénorn. ‘Eva ddvi pnopel va
aykUAwOel katd My evepyd avatohf Tou npiv erécel
o10 ouykAeiolakd eninedo f N aykUAworn va napou-
olaotel og dovIia nou dev €xouv avarefel, NPOKAAW-
viag, €101, v éykAeion Toug.

H avatoAf anotelei ouveyrj diadikacia nou dev ora-
patéel orav 10 dovn £pdel Ce eNaAQI| pe TOV aviaywvI-
o™ Tou. 2& veapr] nAkia n avatoAq twv Soviiwv avrr-
oradpier mv adénon g yvadou, evay oe peyaAltepn
avnoiaduiCel mv anorpiBi 1wy Sovidv (Biederman,
1962). O npwiog pévigog yopeiog, and m onyyr
nou Ba @rdoel oro eninedo olykAeiong kai Bpiokeral
oe Aeitoupyia, avarMel dAMo 1 cm nepinou avrr
ora8piloviag €01 mv aténon (Proffit kar Fields,
2000). Ané m orypr} nou éva Aeitoupyikd dév [veor
YIAG 1 pévipo) aykuAwdel, napapével akivnio om
8éon 1ou kal dev pnopei va petakivnOel npog onoiar
dfnote dieGBuvorn. Ta napakeipeva ddvria eéakoou-
8olv va avaréMouv kal 10 paviakd ootoly audvel,
eV 10 unaimo Oovil napapével oro eninedo olyKAEr
ong énou Bpiokdiav kard mv évapén Mg aykiAwong.
Autd Sivel m AavBaopévn eviinwon epBidiong tou
aykuAwpévou dovriol. Kepalopetpikég peréreg €0er
&av on n epBudion efvar anoéleopa NG nepIKIKAW:
ong tou dovriol and toug nepiBaMovieg 10T00G Kal
Sev ogeiletal oe evepyd odovrikr perakivnon (Konstat
kal White, 1975). O Badpdg euBiSiong eivar ava-
Noyog pe 10 pudud aidnong tou npocdnou (Lamb kar

Reed, 1968).

Aeutepoyeviig éykheion / AteArig avaroNd

Av éva dévn [veoyind 1 pdvipo) aykuAwdel npiv eré-
cel oo eninedo olykAeiong, Sewpeital o1 éxel avar
Teilel aTeAWG.

H Oeutepoyevric éykAeion eival ouciaotikd akpaia
nepinwon, nou akohouBel ouvridwg v ateAr] avaro-
AR} Tou Sovriol. H aykilwor evdg veoyihol yopgiou
eleNicoeral npoodeutikd auvéavoviag myv andoraon
Tou dovriol and 1o eninedo olykAeiong MG undAor
nng odoviopuiag. 2e dedopévn OTIyr, 10 Napakeie
va ddévria xdvouv 1a onpeia enagrg Toug Kal anokAR-
VOUV OT0 XWPo nou dnuioupyeital endvw and m piAn
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impacted teeth that showed signs of carious lesions, or
even restorations and crowns indicating that at some
point those teeth had emerged into the oral cavity (Pilo

etal., 1989).

Malocclusion characteristics associated

with tooth ankylosis

Tooth ankylosis can be an etiologic factor in the
development of malocclusion. An ankylosed primary
molar [especially the second deciduous molars)
exhibits delayed exfoliation (Kula ef al., 1984; Messer
and Cline, 1980). This may cause the succedaneous
tooth fo become impacted or it may deflect them from
their normal eruption path with the consequence of
ecfopic eruption. Furthermore, once ankylosis occurs,
the development of the alveolar process ceases. If
neglected, it may lead to periodontal compromise of
the adjacent teeth as well as the permanent successor
(Krakowiak, 1978). However, Kurol and Olson
(1991) showed that infroocclusion and ankylosis do
not constitute a risk for future bone loss (Kurol and
Olson, 1991).

Cephalometric and occlusal studies by Kula et al.
(1984) displayed a high incidence of crossbites and
dental oplasia related to tooth ankylosis. Most
crossbites involved the buccal segments or buccal and
anterior segments (Kula et al., 1984).

Other investigators support that ankylosis is responsible
for the development of a posterior open bite that
subsequently leads to a fongue habit (Krakowiak,
1978).

In addition, a submerged ankylosed tooth (primary or
permanent) will cause adjacent teeth 1o incline over it.
This tipping will also cause a decrease in the arch
circumference, resulting in loss of arch length and
midline shifting towards the affected side. Moreover,
since the occlusal surface of the affected tooth is below
the occlusal plane, the antagonist supra-erupts until it
reaches a contact point.

Protocol of orthodontic treatment related

fo potentially ankylosed teeth

As sfated previously for the correct management of an
ankylosed tooth, early diagnosis is essential.
Consequently a thorough examination and evaluation
need to be preformed as already described. In this
section the specific points of the initial examination are
outlined that need to be evaluated in order fo establish
the diagnosis of an ankylosed tooth.

General Medical History
- Congenital diseases like cleidocranial dysostosis
and ectodermal dysplasia predispose to multiple
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Tou veoyihoU yopgiou nou epBudiCeral. To earviakd
ooTtolv akoAoudei Tov veoyIAd yopgio pe anoréAecpa
10 O6vil va Bpedei ektdg eninédou olykAeiong péxpl
onpeiou nAfpoug éykAeiong, evw Ta Napakeipeva
ddvria pnopel va épdouv oe enagr karahapBavoviag
NAfPWG Tov XWpo onou Bpiokdiay nponyoupévws o
veoyINoG yoppiog (Spyropoulou, 2000). H kardora-
on aum neplypdgeral wG OeuTEPOYEVIS EYKAEIOTN.
Mnopel va napouciaotei kar ora dlo odoviiké 16
pe andkAIonN Twv YEITOVIKOY SOVIIWV KAl UMEPEKPUON
Twv aviaywviotwv. Eppavieral ouyvorepa omy dvw
yvéa8o kal 1o Odvi nou npoocBdAerar ouyvdiepa
efval o Oeltepog VeoyIAOG YopPiog.

H diayvwon viverar e Baon mv KAk kal aktivos
ypaiki e&éraon. KAivikd onueia nou unodeikviouv
Seutepovevn éykheion efval n anouoia 1600 Tou veor
yihol 6oo kal Tou pévipou doviiol and 10 o0dovikd
1660, n andkAion 1wV YEIToVIKWY SOVIIY KAl N Napou-
ofa endnAiakol cwhiva omv kopur TG PaVIakiG
andéeuong, yeyovog nou anodeikviel &t n aykiAwon
eniouvéBn perd v avéduon (Biederman, 1962).
Anapafmm yia m Sidyvwon efval n akivoypagikn
e&éraon. Mnopei va anokaAdyer v ayklAwon Tou
vEOyIAOU yop@iou kal Tnv napouocia Tou povipou dia-
ddyou, ekTOG av autdg eMeinel ouyyevag. Yndpyouv
avapopég Oeutepoyevolsg éykAeiong OOVIIY [E Tepn-
Sovikég BAGReG i akdun kar pe anokaractdoelg Kal
OTepaveg, KATaoTAoelG nou Oefyvouv o1 1a ddvTa

autd eiyav kanote avarefAel o CTOpaTIKy KOIAST TG
(Pilo kar cuv., 1989).

XapakmpIioTikd OuykAEIoIaKWY dlaTapaywy nou oxeri-
Covial pe aykulwpéva ddvria

H ayklAwon pnopei va anoteAei aimoAoyikd napayo-
via dnpioupyiag ouykAeioiakrg dlarapayig. O ayku-
Awpévog veoyiIAOG yougiog (eidika ol Seltepol veoyr
Noi yopgiol) napoucidlel kaduorépnorn omv andniw
orf ou (Kula kar ouv., 1984; Messer kai Cline,
1980). Eror propel 1a diadoya pédvipa ddvra va
napapeivouv éykAeiora rj va ektpanolyv and 1 euolo-
Moyikf 006 avatoAig Toug kal va avarefhouv ékiona.
EninAéov, n Onuioupyia ayklAlwong odnyel oe ava-
otoA] G avantuéng g eaviakig andeuong. Av n
kardoraorn aut napapeAndel, pnopei va dnuioupyn:
Solv nepiodoviikd npoBAquara ora verrovikd ddviia
Snwe kai oto pédvipo diddoyo (Krakowiak, 1978). Ev
1o0101G, perémn twv Kurol kar Olson [1991) édeile o
n areAig olykAeion kar n aykiAwon Sev anoteAolv
mdavé kivouvo yia peMoviiki andAeia ootol (Kurol
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footh ankylosis.

- Family records are helpful since there is a familiar
fendency for the disorder (Pedersen and Hallett,
1994

- There are systemic causes of delayed eruption that
have fo be taken info account in order fo differentiate
between delayed eruption and ankylosis (Kracke,
1966). These include:

- osteopetrosis

- hypopituitarism

- hypothyroidism

- avifominosis A and D

- fanconis syndrome

- vitamin D resisfant rickets
- mongolism

- acrocephalosyndactyly
- epidermolysis bullosa

Dental History

- Traumatic injury to the teeth can lead to ankylosis, so
any hisfory of trauma should be recorded.

- Pain and soreness in the area of a missing tooth
should be recorded.

- Questions concerning previous exfractions should be

asked.

Clinical examination

- Presence of infroocclusion.

- location and extent of infraocclusion.

- Percussion sound of suspected footh recorded.

- Mobility test of suspected tooth performed.

- Degree of tilting of adjacent teeth evaluated.

- Primary and permanent teeth missing from the dental
arch nofed.

- Presence of malocclusion caused by a potentially

ankylosed tooth.
- Midline shift

Radiographic examination
- Presence of secondary impaction of deciduous
footh.
- Presence of impacted footh.
- Cause of impaction.
- Presence of normal or obliterated periodontal
ligament around infraoccluded or impacted teeth.
- Abnormal root formation of an impacted tooth.
- If possible comparison with earlier xrays:
- compare occlusal level of infraoccluded teeth
- position of impacted tooth & degree of root
development.

Study casts
- Identify tipping and rofation of teeth.
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kal Olson, 1991).

Kepaloperpikég kai pehéreg olykheiong twv Kula kal
ouv. €deifav  auénpévn enintwon o1aUPOEIdOUG
olykAeIonG kal odOVIIKIG anAaciag nou ouoyeti(o-
vial e aykuAwpéva odvria. H nAeioyneia 1wy orau-
POEIdWV CUYKAEicEWY apopolce oTa Napelakd 1 ora
napeiakd kal npdodia wrjpaia (Kula kar ouv.,
1984).

ANor epeuvniég unoompilouv ot n aykiAwon eudi-
veral yia m onpioupyia oniodiag avewypévng Oréng
nou odnyei akoholdwg oe yAwooikég EEeig
(Krakowiak, 1978).

EninAéov, éva epBubiopévo aykulwpévo Sévi [veoyr-
MO i pévipo) a npokaAécel andKAIoH TwV VEITOVIKWY
dovriwv endvw and autd. H andkAion, e 1 oelpd
g, Sa odnyrioel oe peiwon Mg nepipérpou Tou 1éou,
peiwon Tou prikoug Tou 16€ou Kal perardnion NG Péong
ypappis npog v nAseupd pe 1o npdBAnua. Akdun,
a@ol n paontkd enipdveia 1ou unaimou doviiol Bpi-
oketal kaw and 1o eninedo OUYKAEIONG, O AVIaywvI-
ormg unepek@letal péxpl va anokirjoel onyeio ena-

PG

[MNpwiékoMo op8odovrikrig Sepaneiag yia ev Suvapel
aykuAwpéva ddviia

Onwg emwdnke nponyoupévwg, n newin didyvwon
efval Baolkig onuaciag yia m owoT aviperdnion
evéG aykuAwpévou dovriol. 2uvenwg, npénel va Ole
EayOel Aentopepng eééraon kal extipnon onwg ron
neplypdenke. 1o onpeio autd da unoypappioroly 1a
ouykekpipéva onueia nou npénel va a&oroyndolv
katd v apyiki e&éraon, érol wote va 1edei n didyvuwr
on o éva OOVl eival ayKUAwpEVO.

[eviké larpikd 1010pIKS

- 2uyyeveig véool, 6nwg n kAeidokpaviakr ducdotwon
kai n efwdeppikr) ducniaoia npodiadéouv oe ayky-
Awon NOAWY SOVTIwV.

- Ta oikoyevelakd apyeia pnopei va Bondricouv, agou
efval yvwotd o1 undpyel olkoyevig 1éon g olatar
payrig aurrig (Pedersen kar Hallett, 1994).

- Yndpyouv ocuomparnkd aina kaducrEpnong mg ava-
TOAG nou npénel va Anedolv un’ dyiv wote va dia-
popodiayvwortel n kaduotepnuévn avatoAr and myv
aykOhwon (Kracke, 19606). Auté nepirapBavouv:

- 0OTEONETPWON

- uno-inoguoiacpd

- unoBupeoeidiopd

- aBirapivwon A kai D

EAAHNIKH OPOOAONTIKH EMIOEQPHZH 2003 ¢ TOMOX 6

P PANOS Tooth ankylosis: Orthodontic implications

- Measurement of infraocclusion and available space.
- Presence of malocclusion caused by a potentially
ankylosed footh.

Teeth suspected to be ankylosed

- Any footh that was at the occlusal level and
subsequently dropped out of it.

- An unerupted footh beyond adolescence.

- An impacted footh that stops moving after the
application of orthodontic force.

- An impacted tooth with radiographic signs of
obliterated periodontal ligament.

- An infrooccluded tooth.

- Canted occlusal plane as a reaction to orthodontic
forces applied fo the footh.

Patient consultation

The patient should understand that treatment of the
tooth may either not produce tooth movement or result
in the need for endodontic treatment or even loss of the
footh. Patient consent should address freatment options
for impacted teeth and associated freatment
complications.

What to do and what not to do
- Premolars should not be extracted if it is not known
whether an impacted canine is ankylosed.

- Ankylosed teeth, which could provide anchorage
during an orthodontic treatment  should not be
extracted. However, these teeth should not be the
cause of malocclusion and should not jeopardize the
treatment course.

- In case of forced eruption it is nof advisable fo use a
wire ligature around the cemento-enamel junction of
the tooth.

CONCLUSIOINS

Tooth ankylosis is a common pathologic problem in the
primary dentition and less frequently in the permanent
teeth. The efiology of the condition has not yet been
established.

The clinical picture of the affected tooth may range
from impaction to different degrees of infraocclusion. If
ankylosis occurs late in growth, the infraocclusion may
be expected fo progress at a diminished rate.
However, early ankylosis predisposes to submersion.
This affects only deciduous teeth, usually second
deciduous maxillary molars.

Diagnosis is usually easy to establish on erupted teeth.
It is based on mobility and percussion test in correlation
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- olvdpopo Fanconi

- paymda avdeknkry om Birapivn D
- HoyyoAiouo

- AKPOKEPAAOCUVOAKIUAIC

- puUooaAIdWON enideppdAuon

Odovraipikd 10topIkd

- Tpauparikr BAGBN ora ddvia pnopei va odnyriocel oe
aykUAwor. 2uvenwg, npénel va kataypdgeral k&de
1oT0pIKO TPAUNATOg.

- [péner va karaypdgeral k&d8e névog kai euaicdnoia
omv nepioyr| eMenoviog dovriol

- O aoBevig npénel va epwidtal oyenkd pe nponyol-
peveg efaywyég Soviiwv.

K)\/V/Kf} e&éaon
- [Napouoia dovidv kdw 1ou eninédou olykAeiong
(areAqG olykAeion).

- Evidnion kar Badudg areholg olykieiong.

- Kataypaer enikpouotikol rixou 1wy Ooviiy je uno-
yia aykiAwong.

- Aokipaoia kivnrikdmiag ora ddvria pe unowia aykd-
Awong.

- Exriunon tou Badpol andkAiong Twv napakeipevwy
SOVIILV.

- Xnpeiwon Twv veoylAwv Kal pévipwy Soviiy nou Aef-
nouv and 1a odoviikd 16¢a.

- [Napoucia cuykAeiciakrg diatapayig nou ogeikeral
o€ eV OUVAEI AYKUAWHEVO OOVII.

- Merardnion g péong YPAPEAG Twv 0OoVTIKWY TGEwv.

Aknvoypaikij eééaon
- Aeutepoyevig éykAeion veoyihol doviiod.

- [Napouoia éykAeictou dovriod.

- Ao éykieiong.

- [Napoucia puoiohoyikol | in nepiodoviikol cuvoé-
opou yipw and dévria nou Bpiokovial k&t and 1o
eninedo olykAeiong 1 eivar éykAeiora.

- AvopaAn didnhaon mg pidag éykheiotou dovniol.

- 20ykpion e nponyolpeveg aktvoypagieg, ¢’ doov
autd eivar duvard:

- olykpion Tou ouykAeiciakoU ennédou  Twv
Sovniwv oe arehrj olykAeion.
- Oéon 1ou éykheiotou dovriol kal Badudg did-

nhaong mg piag.

Exuayeia peAémeg
- AndkAion kai orpo@r dovTiv.
- Mérpnon 1ou Baduol arehols olykAeiong kal dia-
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with the clinical characteristics of infraocclusion.
Radiographic examination does not always show the
area of fusion.

Proper treatment of the deciduous feeth and a careful
follow up ensure a normal development of the
permanent dentition. Ankylosis on permanent teeth
requires more radical treatment.
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Séoipou ywpou.

- [Napouoia ocuykAeioiakrg dlarapayig nou opeiletal
o€ eV OUVAEI AYKUAWHEVO OOVII.

- Meraténion G péong YPARKAS Twv odovIK@V 1&Ewy.

Advna e vnowia aykiAwong

- K&8e dévi nou Bpiokdrav oto eninedo olykAeiong
kal om ouvéyeia Bpédnke katw and autd.

- Advri nou Sev éxer avateiler akopn Kal perd mv epn
Beia.

- EykAeioto dévii nou orapardel va perakiveial erd
and epappoyr] opdodoviikig dUvapng.

- ‘Eyrheioto ddvri pe aknivoypagikd onpeia e§aieipdé-
VI0G NePIOOOVTIKOU CUVOECHOU.

- Advn nou Bpiokerar k&iw and 1o eninedo olykAer
ong.

- KAion 1ou ouykAeioiakol eninédou wg aviidpacn oG
opdodoviikég duvapelg nou ackolvial o1o unaimo
SOV

Evnuépwon 1ou aolevois

O aocBevig npéner va karavorjoel & n Sepaneutiki
avriperwnion pnopef va éxel wg anoréAeopa aduvapia
oQOVTIKAG Hetakivnong f va npokdyel avaykn evoodo-
viikrig Sepaneiag i akdun kar andieia tou dovrod. H
ouvaiveor 1ou ao8evolg npénel va agopd o1oug evak
AakTkoUG TPONOUG  QVIIPETWNIONG TwV  EYKAEIOTWY
SOVIIWV KAl TIG OXETIKEG pe autolG eNINMAOKEG Nou TUXOV
napoucIiacTolv.

[1 npénei va yiveral kai 1 va ano@elyeial:

- Aev npénel va yiveral e§aywyr 1wy npoyopgiwy érav
dev yvwpiloupe av o kKuvOdovIag eival éyKAEIOTOG.

- Aykudwpéva dévria nou 8a pnopoloav va npooeé-
pouv ompién katd m didpkela opdodoviikAg depa-
nefag Sev npénel va agaipolvial. Ev tolroig, 1@
déviia autd dev 8a npénel va MEOKAAOUY CUYKAEI-
olakr] dlarapayr] kai va 8éouv ce kivouvo myv
nopeia Mg Sepaneiag.

- 2e nepintwon unoBon8olpevng avaroArig Oev eival
PpPOVIHO va xpnoiponoindei cuppdtivy npdodedH
yOpw and mv ooteivo-adapaviviki évwaorn Tou OovI-
o0.

SYMITEPAZMATA

H aykiAwon 1wy dovriwv anoteAel ouyvd nadoloyikd
nEOBANUa Twv veoyIAwv kal nio onavia Twv Povigwy
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Sovniwyv. H amoloyia mg kardoraong aumg Sev eival
kadopiopévn.

H kAivikry eikdva tou npoocBeBAnpévou dSovriol nor
KIMel and éykAeion péxpl ater] olykAeion diapdpou
Badpou. Av n aykiAwon eniocupBel oe peyaAltepn nAr-
kia, n areArig olykheion dnuioupyeitar oradiakd e
Bpadl pudud. Ev tolroig, npwiun aykiAwon npodia-
Sérel yia epBU8ion Tou dovrol. Autd epgaviteral
pévo oe veoyiAG ddvria, ouvriBwg otoug Avw Veoyr
Aolg yoppioug.

H Sidyvwon oce ddviia nou éxouv avareiler eival
ouvidwg edkoAn. BaoiCetar oe dokipacieg kivnikom-
1ag Kal enikpouong pe ouvinapén KAIVIKGY xapakn-
plotikwv areholg olykheiong. H aknvoypagiki e&éra-
on dev anokaAintel ndvia v nepioxr NG aykiAw
ong.

KatdMnAn  Sepaneutikr] aviiperdnion 1wy veoyiAwv
Sovny Kkal nPocekTkh napakoholdnon Siaopaii-
Couv T Quoioloyikr avantuén mg péviung odovio-
ouiag. H aykiAwon povipwy dovriwv anaitel nio dpa-
onkry Sepaneia.

Aiedduvon yia avéruna:

Kog MepikArg MNavog

Merantuyiakég Poitntig

Epyaortipio OpBodovrikiig

Turpa Odovriatpikig

Apiototéeio MNaveniotipio ©ecoakovikng
54124 ©ecoalovikn
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