
Endodonic – Orthodonic IŶterdisĐipliŶary MaŶageŵeŶt of Teeth Traumaized
DuriŶg Orthodonic TreatŵeŶt: Case Reports
Peter M. Di Fiore*

DepaƌtŵeŶt of Endodonics, SĐhool of Denistry, UŶiǀeƌsitǇ of Teǆas, USA
*CorrespoŶdiŶg author: Peteƌ M. Di Fioƌe, DepaƌtŵeŶt of Endodonics, AŵeƌiĐaŶ Boaƌd of Endodonics Pƌofessoƌ, SĐhool of Denistry,
UŶiǀeƌsitǇ of Teǆas, Teǆas, USA, E-ŵail: petermdiiore@aol.com

ReĐeiǀed date: MaǇ ϭϱ, ϮϬϭϲ; AĐĐepted date: MaǇ Ϯϳ, ϮϬϭϲ; Puďlished date: JuŶe ϬϮ, ϮϬϭϲ

Copyright: © ϮϬϭϲ Di Fioƌe PM, This is aŶ opeŶ-aĐĐess aricle distƌiďuted uŶdeƌ the teƌŵs of the Creaive CoŵŵoŶs Atribuion LiĐeŶse, ǁhiĐh
peƌŵits uŶƌestƌiĐted use, distribuion, aŶd reproducion iŶ aŶǇ ŵediuŵ, pƌoǀided the oƌigiŶal authoƌ aŶd souƌĐe aƌe Đƌedited.

AďstraĐt

BaĐkgrouŶd: Orthodonic tƌeatŵeŶt ŵost oten oĐĐuƌs
duƌiŶg the pƌeadolesĐeŶt aŶd adolesĐeŶt Ǉeaƌs, a ime
ǁheŶ traumaic deŶtal iŶjuƌies aƌe fƌeƋueŶt. WheŶ
orthodonic paients sustaiŶ deŶtal tƌauŵa duƌiŶg acive
orthodonic tƌeatŵeŶt, endodonic assessŵeŶt aŶd
tƌeatŵeŶt of the traumaized teeth aƌe essenial foƌ
coninuaion of orthodonic tƌeatŵeŶt.

Aiŵ: The aiŵ of this aricle is to pƌeseŶt the endodonic
tƌeatŵeŶt of tǁo teeŶage orthodonic paients ǁho
sustaiŶed traumaic iŶjuƌies to theiƌ ŵaǆillaƌǇ peƌŵaŶeŶt
iŶĐisoƌs ǁhile uŶdeƌgoiŶg acive orthodonic tƌeatŵeŶt.

Results: The endodonic/orthodonic iŶteƌdisĐipliŶaƌǇ
ŵaŶageŵeŶt of traumaized ŵaǆillaƌǇ peƌŵaŶeŶt iŶĐisoƌs
iŶ tǁo teeŶage orthodonic paients ƌesulted iŶ faǀoƌaďle
endodonic tƌeatŵeŶt outĐoŵes aŶd Ŷoƌŵal pƌogƌessioŶ
of orthodonic tƌeatŵeŶt.

CoŶĐlusioŶ: SuĐĐessful endodonic tƌeatŵeŶt outĐoŵes
aŶd resumpion of orthodonic tƌeatŵeŶt ĐaŶ ďe
aĐhieǀed, foƌ teeŶage orthodonic paients ǁho sustaiŶ
traumaic deŶtal iŶjuƌies to theiƌ peƌŵaŶeŶt teeth duƌiŶg
orthodonic tƌeatŵeŶt, ǁheŶ a Đlose liaisoŶ eǆists
ďetǁeeŶ the endodonist aŶd orthodonist.

Keyǁords: Tƌauŵa; Orthodonic; Paients; Endodonic;
TƌeatŵeŶt

Introducion
The pƌeǀaleŶĐe of ŵaloĐĐlusioŶ aŶd the deinite Ŷeed foƌ

orthodonic tƌeatŵeŶt aŵoŶg ǇouŶg paients iŶ the UŶited
States has ďeeŶ invesigated aŶd substaniated ďǇ data fƌoŵ
the Naional CeŶtƌe foƌ Health Staisics, Naional Health aŶd
Examinaion SuƌǀeǇs [ϭ]. It has ďeeŶ ƌepoƌted that of the
ĐhildƌeŶ suƌǀeǇed ϮϮ.ϰ% had a deinite ŵaloĐĐlusioŶ aŶd
ϭϰ.Ϯ% had seǀeƌe ŵaloĐĐlusioŶ [Ϯ]. It also has ďeeŶ ƌepoƌted
that ǁhile ϰϵ% of pƌeadolesĐeŶt aŶd adolesĐeŶt ĐhildƌeŶ had
litle Ŷeed foƌ orthodonic tƌeatŵeŶt, ϭϳ.ϯ% had a deinite
Ŷeed foƌ orthodonic tƌeatŵeŶt, aŶd ϯϯ.ϳ% had a pƌoďaďle

Ŷeed foƌ orthodonic tƌeatŵeŶt [ϯ,ϰ]. The peƌĐeŶtage of
pƌeadolesĐeŶts aŶd adolesĐeŶts ǁho ƌeĐeiǀed orthodonic
tƌeatŵeŶt ǀaƌied aŵoŶg diferent ethŶo-ƌaĐial aŶd soĐio-
eĐoŶoŵiĐ gƌoups, hoǁeǀeƌ it ǁas esimated that
appƌoǆiŵatelǇ ϯϬ% had ƌeĐeiǀed orthodonic tƌeatŵeŶt [ϭ,ϱ].

Traumaic deŶtal iŶjuƌies ĐoŵŵoŶlǇ oĐĐuƌ iŶ ǇouŶg paients
duƌiŶg theiƌ pƌeadolesĐeŶt aŶd adolesĐeŶt Ǉeaƌs [ϲ-ϭϰ].
Although the pƌeǀaleŶĐe of traumaic deŶtal iŶjuƌies iŶ ǇouŶg
paients ŵaǇ ǀaƌǇ aĐĐoƌdiŶg to the speciic paient populaion
saŵpled, aŶ aǀeƌage pƌeǀaleŶĐe of ϯϬ% ǁould ďe a realisic
esimate ďased oŶ invesigaions that iŶdiǀiduallǇ ƌepoƌted
pƌeǀaleŶĐe indings of ϭϵ%, ϯϰ%, ϯϭ%, ϯϬ%, ϲϲ%, ϯϬ%, ϭϱ%,
ϯϴ%, aŶd ϭϬ% [ϲ-ϭϰ].

IŶ aŶ eǆteŶsiǀe liteƌatuƌe ƌeǀieǁ oŶ the epideŵiologǇ of
traumaic deŶtal iŶjuƌies it ǁas fouŶd that theƌe ǁas a high
pƌeǀaleŶĐe of traumaic deŶtal iŶjuƌies thƌoughout the ǁoƌld,
aŶd ǁith soŵe variaions aŵoŶg diferent ĐouŶtƌies, oŶe thiƌd
of all pƌesĐhool ĐhildƌeŶ aŶd oŶe fouƌth of all sĐhool ĐhildƌeŶ
had sustaiŶed traumaic deŶtal iŶjuƌies to theiƌ aŶteƌioƌ teeth
[ϭϱ]. AŶotheƌ eǆteŶsiǀe liteƌatuƌe ƌeǀieǁ oŶ the eiology of
traumaic deŶtal iŶjuƌies fouŶd that the ŵajoƌ Đauses of
traumaic deŶtal iŶjuƌies iŶ ĐhildƌeŶ ǁeƌe due to aĐĐideŶtal
falls aŶd ĐollisioŶs, aŶd ďeiŶg stƌuĐk duƌiŶg recreaional
aciviies [ϭϲ].

Thƌee ĐoŶteŵpoƌaƌǇ ĐoŵpƌeheŶsiǀe epideŵiologiĐal
invesigaions, of laƌge populaion saŵples of ĐhildƌeŶ aŶd
adolesĐeŶts, fouŶd that the iŶĐideŶĐe of traumaic deŶtal
iŶjuƌies ǁeƌe Ϯ.ϴ%, ϭ.ϴ%, aŶd Ϯ.Ϯ% [ϭϯ,ϭϳ,ϭϴ]. The ƌesults of
these invesigaions ǁeƌe Ƌuite siŵilaƌ aŶd iŶdiĐate that the
anicipated ĐhaŶĐe of iŶdiǀiduals iŶ these age gƌoups
eǆpeƌieŶĐiŶg traumaic deŶtal iŶjuƌies ǁould ďe aďout Ϯ.ϰ%.

With orthodonic tƌeatŵeŶt pƌedoŵiŶaŶtlǇ oĐĐuƌƌiŶg duƌiŶg
the pƌeadolesĐeŶt aŶd adolesĐeŶt Ǉeaƌs [ϭ,ϱ] aŶd ǁith
traumaic deŶtal iŶjuƌies ĐoŵŵoŶlǇ oĐĐuƌƌiŶg duƌiŶg these
saŵe Ǉeaƌs [ϲ-ϭϰ], it is uŶdeƌstaŶdaďle that orthodonic
paients ǁill likelǇ sustaiŶ traumaic deŶtal iŶjuƌies to theiƌ
aŶteƌioƌ peƌŵaŶeŶt deniion. IŶ aŶ invesigaion of ϭϯϲϳ
orthodonic paients duƌiŶg a ϱ Ǉeaƌ peƌiod, it ǁas fouŶd that
ϭϬ.ϯ% of these paients sustaiŶed traumaic deŶtal iŶjuƌies to
theiƌ ŵaǆillaƌǇ iŶĐisoƌs ǁith the highest pƌeǀaleŶĐe at ϭϭ-ϭϱ
Ǉeaƌs of age [ϭϵ]. It is also iŵpoƌtaŶt to Ŷote that aŶteƌioƌ
ŵaǆillaƌǇ oǀeƌ-jet pƌotƌusioŶ ŵaloĐĐlusioŶ ǁas a signiicant
ƌisk faĐtoƌ foƌ the oĐĐuƌƌeŶĐe of traumaic deŶtal iŶjuƌies
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ǁheƌe ĐhildƌeŶ ǁith a ϲ ŵŵ oƌ ŵoƌe oǀeƌ-jet had a ϰ imes
higheƌ ƌisk of sufering deŶtal tƌauŵa Đoŵpaƌed to those ǁith
less oƌ Ŷo oǀeƌ-jet [ϭϭ].

The traumaic deŶtal iŶjuƌies that oĐĐuƌ iŶ ĐhildƌeŶ aŶd
adolesĐeŶts aƌe of tǁo tǇpes, luxaions aŶd fƌaĐtuƌes. IŶ a
studǇ of ϰϳϱϰ paients ǁith ϭϬ,ϭϲϲ iŶjuƌed teeth it ǁas fouŶd
that ϳϯ.ϰ% of the iŶjuƌed teeth sustaiŶed luxaion tǇpe iŶjuƌies
aŶd ϱϴ.Ϯ% sustaiŶed fƌaĐtuƌe tǇpe iŶjuƌies. Hoǁeǀeƌ, oŶe thiƌd
of all iŶjuƌed teeth iŶ this studǇ sustaiŶed a combinaion of
ďoth a fƌaĐtuƌe aŶd luxaion tǇpe iŶjuƌǇ, ŵakiŶg luxaion tǇpe
iŶjuƌies the ŵost fƌeƋueŶt oĐĐuƌƌeŶĐe [ϮϬ].

The deŶtal pulps of traumaically iŶjuƌed teeth ŵaǇ ƌeŵaiŶ
ǀital oƌ ŵaǇ uŶdeƌgo ŶeĐƌosis oƌ calciicaion depeŶdiŶg upoŶ
the seǀeƌitǇ aŶd tǇpe of iŶjuƌǇ, aŶd the stage of tooth
deǀelopŵeŶt [Ϯϭ-Ϯϳ]. The pulps of teeth that haǀe sustaiŶed
ŵild to ŵodeƌate luxaion iŶjuƌies ;ĐoŶĐussioŶ aŶd
subluxaion) haǀe a good ĐhaŶĐe of ƌeŵaiŶiŶg ǀital [Ϯϭ,Ϯϱ-Ϯϳ],
ǁheƌeas the pulps of teeth that haǀe sustaiŶed ŵoƌe seǀeƌe
luxaion iŶjuƌies ;eǆtƌusiǀe, iŶtƌusiǀe aŶd lateƌal luxaion) haǀe
a pooƌ pƌogŶosis foƌ suƌǀiǀal aŶd ǁill iŶǀaƌiaďlǇ uŶdeƌgo
ŶeĐƌosis aŶd ƌeƋuiƌe endodonic tƌeatŵeŶt [Ϯϴ-ϯϬ]. It should
ďe Ŷoted hoǁeǀeƌ, that foƌ luǆated teeth, pulp ŶeĐƌosis ǁas
signiicantly ƌelated to the diŵeŶsioŶ of the apiĐal foƌaŵeŶ,
ǁheƌe a ŵuĐh higheƌ iŶĐideŶĐe of pulp ŶeĐƌosis oĐĐuƌƌed iŶ
ŵatuƌe teeth ǁith sŵalleƌ apiĐal foƌaŵeŶ, aŶd a loǁeƌ ƌate of
pulp ŶeĐƌosis oĐĐuƌƌed iŶ iŵŵatuƌe teeth ǁith laƌgeƌ apiĐal
foƌaŵeŶ [ϯϭ]. Addiionally, the deǀelopŵeŶt of pulpal ŶeĐƌosis
aŶd peƌiapiĐal pathosis ŵaǇ eǀeŶ oĐĐuƌ ǁell ater the
oĐĐuƌƌeŶĐe of ŵild traumaic iŶjuƌies [Ϯϭ,ϮϮ,Ϯϰ,Ϯϲ,Ϯϳ],
theƌefoƌe it is adǀisaďle to ĐoŶduĐt peƌiodiĐ folloǁ-up
examinaions foƌ all traumaized teeth to deteƌŵiŶe theiƌ
pulpal status aŶd ƌeŶdeƌ endodonic tƌeatŵeŶt ǁheŶ
iŶdiĐated. GeŶeƌallǇ hoǁeǀeƌ, foƌ fullǇ deǀeloped aŶd apiĐallǇ
Đlosed ŵatuƌe teeth that haǀe sustaiŶed seǀeƌe traumaic
iŶjuƌies, endodonic tƌeatŵeŶt should ďe iniiated aŶd should
Ŷot ďe delaǇed ďeǇoŶd Ϯ ǁeeks siŶĐe the pƌogŶosis foƌ pulp
suƌǀiǀal is ǀeƌǇ loǁ aŶd pulp ŶeĐƌosis is iŶeǀitaďle
[Ϯϭ,ϮϮ,Ϯϴ-ϯϬ].

CoŶteŵpoƌaƌǇ tƌeatŵeŶt guideliŶes foƌ the ŵaŶageŵeŶt of
luǆated peƌŵaŶeŶt teeth, ǁhiĐh aƌe ďased oŶ the tǇpe aŶd
seǀeƌitǇ of the iŶjuƌǇ aŶd the stage of tooth deǀelopŵeŶt at
the ime of iŶjuƌǇ, ƌeĐoŵŵeŶd eaƌlǇ pulp ƌeŵoǀal foƌ seǀeƌelǇ
luǆated ŵatuƌe teeth ǁheƌe the possiďilitǇ of pulp suƌǀiǀal is
ǀeƌǇ loǁ aŶd the pƌoďaďilitǇ of pulp ŶeĐƌosis is ǀeƌǇ high
[ϯϮ,ϯϯ].

The puƌpose of this ƌepoƌt ǁas to pƌeseŶt tǁo ĐliŶiĐal Đases
iŶ ǁhiĐh endodonic tƌeatŵeŶt of traumaically iŶjuƌed
aŶteƌioƌ peƌŵaŶeŶt teeth, duƌiŶg acive orthodonic
tƌeatŵeŶt, foƌ teeŶage orthodonic paients ƌesulted iŶ a
faǀoƌaďle endodonic tƌeatŵeŶt outĐoŵe aŶd pƌoŵoted the
Ŷoƌŵal pƌogƌessioŶ of theiƌ orthodonic tƌeatŵeŶt.

Case ϭ
A ϭϱ Ǉeaƌ old ŵale, iŶ good geŶeƌal health uŶdeƌ acive

orthodonic tƌeatŵeŶt, pƌeseŶted ǁith his paƌeŶts to a
hospital eŵeƌgeŶĐǇ ƌooŵ iŶ the eǀeŶiŶg appƌoǆiŵatelǇ ϭ houƌ

ater he fell of his ďiĐǇĐle aŶd his ŵouth aŶd fƌoŶt teeth hit
the ďiĐǇĐle haŶdle ďaƌs. His ǀital sigŶs ǁeƌe ǁithiŶ Ŷoƌŵal
liŵits aŶd theƌe ǁeƌe Ŷo appaƌeŶt sigŶs of head iŶjuƌies oƌ
sǇŵptoŵs of ĐoŶĐussioŶ. His ŵaǆillaƌǇ let ĐeŶtƌal aŶd lateƌal
iŶĐisoƌs ǁeƌe seǀeƌelǇ lateƌallǇ luǆated iŶ a palatal direcion
aŶd held iŶ palatal displaĐeŵeŶt ďǇ the distoƌted orthodonic
appliaŶĐe. Theƌe ǁas a vesibular laceraion of the uppeƌ let
lip aŶd a laďial laceraion oŶ the atached giŶgiǀae of the
luǆated let iŶĐisoƌs ǁhiĐh ǁeƌe ĐleaŶed aŶd Đlosed ǁith ϰ/Ϭ
silk sutuƌes. IďupƌofeŶ ϮϬϬ ŵg pƌŶ paiŶ aŶd AŵoǆiĐilliŶ ϱϬϬ ŵg
Ƌϴh had ďeeŶ pƌesĐƌiďed. AppƌoǆiŵatelǇ ϭϮ houƌs lateƌ the
paient ƌepoƌted to the deŶtal ĐliŶiĐ foƌ ĐoŶjoiŶt orthodonic
aŶd endodonic evaluaion aŶd ƌadiogƌaphs ǁeƌe takeŶ ǁhiĐh
shoǁed the displaĐeŵeŶt of the ŵaǆillaƌǇ let iŶĐisoƌs ǁith Ŷo
ƌoot oƌ alǀeolaƌ ďoŶe fƌaĐtuƌes ;Figures ϭA aŶd ϭBͿ.

Figure ϭA: Radiogƌaph of lateƌallǇ luǆated iŶĐisoƌs–ŵesial
ǀieǁ.

Figure ϭB: Radiogƌaph of lateƌallǇ luǆated iŶĐisoƌs–distal
ǀieǁ.
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CliŶiĐal examinaion of the paient ƌeǀealed the seǀeƌelǇ
luǆated iŶĐisoƌs aŶd gƌoss distorion of the ŵaǆillaƌǇ
orthodonic aƌĐh ǁiƌe ;Figure ϮAͿ. LoĐal aŶesthesia ǁas
adŵiŶisteƌed ďǇ iniltraion of Ϯ Đaƌtƌidges of Ϯ% lidoĐaiŶe ǁith
ϭ:ϭϬϬ,ϬϬϬ epiŶephƌiŶe. The luǆated iŶĐisoƌs ǁeƌe digitallǇ
reposiioned aŶd ƌealigŶed iŶto Ŷoƌŵal posiion ǁithiŶ theiƌ
alǀeolaƌ soĐkets aŶd the ŵaǆillaƌǇ aƌĐh ǁiƌe ǁas ƌeadjusted
aŶd ƌeiŶfoƌĐed to pƌoǀide adeƋuate stabilizaion of the
aŶteƌioƌ teeth ;Figure ϮBͿ.

Figure ϮA: Photogƌaph of lateƌallǇ luǆated iŶĐisoƌs, ϭϮ houƌs
ater iŶjuƌǇ.

Figure ϮB: Photogƌaph of reposiioned aŶd staďilized
iŶĐisoƌs, ϭϮ houƌs ater iŶjuƌǇ.

Tǁo ǁeeks lateƌ, ĐliŶiĐal examinaion ƌeǀealed that the
laceraions had healed ǁith loss of the sutuƌes, the giŶgiǀal
aŶd peƌiodoŶtal issues of the reposiioned aŶd
orthodonically staďilized ŵaǆillaƌǇ let ĐeŶtƌal aŶd lateƌal
iŶĐisoƌs ǁeƌe healiŶg ŶoƌŵallǇ, aŶd the traumaized teeth
ǁeƌe disĐoloƌed aŶd ŵildlǇ sensiivity to peƌĐussioŶ ;Figures
ϯA aŶd ϯBͿ.

Figure ϯA: Photogƌaph of reposiioned aŶd staďilized
iŶĐisoƌs, Ϯ ǁeeks ater iŶjuƌǇ–laďial ǀieǁ.

Figure ϯB: Photogƌaph of reposiioned aŶd staďilized
iŶĐisoƌs, Ϯ ǁeeks ater iŶjuƌǇ–palatal ǀieǁ.

The ŵaǆillaƌǇ ƌight ĐeŶtƌal aŶd lateƌal iŶĐisoƌs ǁhiĐh
pƌoďaďlǇ had sustaiŶed ĐoŶĐussioŶ iŶjuƌies pulp tested ǀital,
ǁhile the luǆated ŵaǆillaƌǇ let iŶĐisoƌs pulp tested ŶoŶǀital.
RadiogƌaphiĐ examinaion shoǁed that the ďƌaĐketed aŶd
ligated ŵaǆillaƌǇ let iŶĐisoƌs ǁeƌe iŶ good aligŶŵeŶt aŶd
ƌeǀealed ŵild peƌiapiĐal rarefacions due to theiƌ traumaic
luxaion ;Figure ϰAͿ. The pulps of the ŵaǆillaƌǇ ƌight iŶĐisoƌs
ǁeƌe diagŶosed as Ŷoƌŵal aŶd the pulps of the ŵaǆillaƌǇ let
iŶĐisoƌs ǁeƌe diagŶosed as necroic. LoĐal aŶesthesia ǁas
adŵiŶisteƌed ďǇ iniltraion of Ϯ Đaƌtƌidges of Ϯ% lidoĐaiŶe ǁith
ϭ:ϭϬϬ,ϬϬϬ epiŶephƌiŶe aŶd the ŵaǆillaƌǇ let ĐeŶtƌal aŶd
lateƌal iŶĐisoƌs ǁeƌe deŶtal daŵ isolated, endodonically
aĐĐessed aŶd ŵeasuƌed ;Figure ϰBͿ, pulp exirpated,
iŶstƌuŵeŶted, iƌƌigated, illed ǁith a paste of ĐalĐiuŵ
hǇdƌoǆide USP aŶd phǇsiologiĐal saliŶe, aŶd teŵpoƌized
;Figure ϰCͿ. Siǆ ǁeeks lateƌ at Ϯ ŵoŶths ater iŶjuƌǇ, ǁith the
paient Đoŵfoƌtaďle aŶd the traumaized iŶĐisoƌs
asymptomaic, the ƌoot ĐaŶals of the let ŵaǆillaƌǇ iŶĐisoƌs
ǁeƌe oďtuƌated ǁith guta peƌĐha aŶd a ĐalĐiuŵ hǇdƌoǆide
ďased ƌoot ĐaŶal sealeƌ folloǁed ďǇ liŶgual Đoŵposite ƌesiŶ
restoraions ;Figure ϰDͿ.
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Figure ϰA: Radiogƌaph of reposiioned aŶd staďilized
iŶĐisoƌs, Ϯ ǁeeks ater iŶjuƌǇ.

Figure ϰB: Radiogƌaph of endodonically aĐĐessed aŶd
ŵeasuƌes iŶĐisoƌs, Ϯ ǁeeks ater iŶjuƌǇ.

Figure ϰC: Radiogƌaph of ĐalĐiuŵ hǇdƌoǆide ŵediĐated aŶd
teŵpoƌized iŶĐisoƌs, Ϯ ǁeeks ater iŶjuƌǇ.

Figure ϰD: Radiogƌaph of ƌoot ĐaŶal oďtuƌated aŶd liŶguallǇ
ƌestoƌed iŶĐisoƌs, Ϯ ŵoŶths ater iŶjuƌǇ.

At ϵ aŶd ϭϮ ŵoŶths ƌeĐall all ĐliŶiĐal examinaion
paƌaŵeteƌs foƌ the ŵaǆillaƌǇ iŶĐisoƌs ǁeƌe Ŷoƌŵal ǁith good
pƌogƌessioŶ of the paient’s orthodonic tƌeatŵeŶt ;Figures ϱA
aŶd ϱBͿ. OŶ ƌadiogƌaphiĐ examinaion of the ŵaǆillaƌǇ let
iŶĐisoƌs, at ϵ aŶd ϭϮ ŵoŶths ƌeĐall, theƌe ǁeƌe ŵild degƌees of
apiĐal ƌoot resorpion as seƋuelae of the traumaic luxaions,
hoǁeǀeƌ the peƌiapiĐal aŶd peƌiƌadiĐulaƌ ƌadiogƌaphiĐ
appeaƌaŶĐes foƌ ďoth iŶĐisoƌs ǁeƌe Ŷoƌŵal ;Figures ϲA aŶd
ϲBͿ.

Figure ϱA: Photogƌaph of traumaized iŶĐisoƌs, ϵ ŵoŶths
ater iŶjuƌǇ.

Figure ϱB: Photogƌaph of traumaized iŶĐisoƌs, ϭϮ ŵoŶths
ater iŶjuƌǇ.
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Figure ϲA: Radiogƌaph of traumaized iŶĐisoƌs, ϵ ŵoŶths
ater iŶjuƌǇ.

Figure ϲB: Radiogƌaph of traumaized iŶĐisoƌs, ϭϮ ŵoŶths
ater iŶjuƌǇ.

Case Ϯ
A ϭϳ Ǉeaƌ old feŵale, uŶdeƌ orthodonic tƌeatŵeŶt foƌ the

past ϯ Ǉeaƌs, ƌepoƌted to a hospital deŶtal ĐliŶiĐ appƌoǆiŵatelǇ
Ϯ houƌs ater ďeiŶg aĐĐideŶtallǇ hit iŶ the faĐe that ƌesulted iŶ
the lateƌal luxaion of heƌ orthodonically ďƌaĐket ďoŶded aŶd
aƌĐh ǁiƌed ŵaǆillaƌǇ ƌight aŶd let ĐeŶtƌal iŶĐisoƌs aŶd let
lateƌal iŶĐisoƌ. She ǁas iŶ good geŶeƌal health ǁith a
ŶoŶĐoŶtƌiďutoƌǇ ŵediĐal histoƌǇ aŶd heƌ ǀital sigŶs ǁeƌe
ǁithiŶ Ŷoƌŵal liŵits. Heƌ orthodonic appliaŶĐe had ďeeŶ
distoƌted as a ƌesult of the displaĐeŵeŶt of the traumaized
iŶĐisoƌs ǁhiĐh ǁeƌe irmly staďle ǁith Ŷo ŵoďilitǇ. Heƌ uppeƌ
lip had sustaiŶed aďƌasioŶs aŶd ĐoŶtusioŶs. PaŶoƌaŵiĐ
ƌadiogƌaphiĐ examinaion had ƌeǀealed Ŷo appaƌeŶt fƌaĐtuƌes
of the teeth, alǀeolaƌ ďoŶe oƌ jaǁs. No atempt had ďeeŶ
ŵade to reposiion the luǆated teeth at the ime of the
aĐĐideŶt. The lip aďƌasioŶs had ďeeŶ ĐleaŶed, the ĐoŶtusioŶs
ŵaŶaged ǁith iĐe-paĐks, aŶd paiŶ ǁas ĐoŶtƌolled ǁith
PeƌĐoĐet ;ϱ ŵg oǆǇĐodoŶe aŶd ϱϬϬ ŵg aĐetaŵiŶopheŶͿ ϭ Ƌϲh
pƌŶ foƌ Ϯ daǇs. CoŶjoiŶt orthodonic aŶd endodonic

assessŵeŶt Ϯ ǁeeks lateƌ, deteƌŵiŶed that siŶĐe the
reposiioning of the luǆated teeth had alƌeadǇ ďeeŶ delaǇed,
theǇ ǁould ďe orthodonically reposiioned ater endodonic
evaluaion aŶd tƌeatŵeŶt. OŶ ĐliŶiĐal examinaion the paient
ǁas Đoŵfoƌtaďle aŶd the ďƌaĐketed aŶd ǁiƌed luǆated teeth
ǁeƌe staďle ;Figure ϳͿ, hoǁeǀeƌ theǇ ǁeƌe sensiive to
peƌĐussioŶ aŶd teŶdeƌ to palpaion, aŶd pulp tesing of the
ĐeŶtƌal iŶĐisoƌs iŶdiĐated ŶoŶ-ǀitalitǇ.

Figure ϳ: Photogƌaph of luǆated iŶĐisoƌs, Ϯ ǁeeks ater
iŶjuƌǇ.

A diagŶosis of pulpal ŶeĐƌosis ǁith symptomaic apiĐal
periodoniis ǁas ŵade foƌ ďoth iŶĐisoƌs. The lip aďƌasioŶs aŶd
ĐoŶtusioŶ had ƌesolǀed aŶd the giŶgiǀal atachments aƌouŶd
the luǆated teeth ǁeƌe iŶtaĐt. The let ĐeŶtƌal aŶd lateƌal
iŶĐisoƌs had pƌeǀiouslǇ ďeeŶ ƌestoƌed ǁith Đoŵposite ƌesiŶs.
RadiogƌaphiĐ examinaion ƌeǀealed that the let lateƌal iŶĐisoƌ
had pƌioƌ ƌoot ĐaŶal tƌeatŵeŶt aŶd all thƌee luǆated iŶĐisoƌs
eǆhiďited ŵild peƌiapiĐal rarefacions Đaused ďǇ the traumaic
luxaion iŶjuƌies ;Figure ϴͿ.

Figure ϴ: Radiogƌaph of luǆated iŶĐisoƌs, Ϯ ǁeeks ater
iŶjuƌǇ.

LoĐal aŶesthesia ǁas adŵiŶisteƌed ďǇ iniltraion of Ϯ
Đaƌtƌidges of Ϯ% lidoĐaiŶe ǁith ϭ:ϭϬϬ,ϬϬϬ epiŶephƌiŶe. The
ŵaǆillaƌǇ ĐeŶtƌal iŶĐisoƌs ǁeƌe deŶtal daŵ isolated,
endodonically aĐĐessed, ŵeasuƌed, pulp exirpated,
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iŶstƌuŵeŶted, iƌƌigated, illed ǁith a paste of ĐalĐiuŵ
hǇdƌoǆide USP aŶd phǇsiologiĐal saliŶe, aŶd the aĐĐess caviies
teŵpoƌized. The ŵaǆillaƌǇ let lateƌal iŶĐisoƌ ǁas Ŷot
endodonically ƌetƌeated. OŶe ŵoŶth lateƌ ǁith the paient
Đoŵfoƌtaďle aŶd the teeth asymptomaic, the ƌoot ĐaŶals of
the ĐeŶtƌal iŶĐisoƌs ǁeƌe oďtuƌated ǁith guta peƌĐha aŶd a
ĐalĐiuŵ hǇdƌoǆide ďased ƌoot ĐaŶal sealeƌ folloǁed ďǇ liŶgual
Đoŵposite ƌesiŶ restoraions. Reposiioning of the luǆated
iŶĐisoƌs theŶ ĐoŵŵeŶĐed ǁith the resumpion of orthodonic
tƌeatŵeŶt. At ƌeĐall examinaion ϳ ŵoŶths ater iŶjuƌǇ, ĐliŶiĐal
examinaion ƌeǀeled that the luǆated iŶĐisoƌs ǁeƌe iŶ good
ƌealigŶŵeŶt ǁith iŶtaĐt giŶgiǀal atachments, Ŷoƌŵal
periodonium aŶd good pƌogƌessioŶ of orthodonic tƌeatŵeŶt
;Figure ϵͿ. Radiogƌaph examinaion of the luǆated teeth
shoǁed slight apiĐal ƌoot resorpion aŶd Ŷoƌŵal appeaƌiŶg
peƌiapiĐes ;Figure ϭϬͿ.

Figure ϵ: Photogƌaph of luǆated iŶĐisoƌs, ϳ ŵoŶths ater
iŶjuƌǇ.

Figure ϭϬ: Radiogƌaph of luǆated iŶĐisoƌs, ϳ ŵoŶths ater
iŶjuƌǇ.

DisĐussioŶ
The assessŵeŶt pƌoĐess foƌ traumaic deŶtal iŶjuƌies iŶ

orthodonic paients should ďe ďased oŶ aŶ aĐĐuƌate aĐĐouŶt
of the traumaic eǀeŶt, aŶd a ĐliŶiĐal ŵaǆillofaĐial aŶd
deŶtoalǀeolaƌ examinaion to deteƌŵiŶe the pƌeseŶĐe of sot
issue iŶjuƌies aŶd sǁelliŶg, teŶdeƌŶess to palpaion, ďoŶǇ
Đƌepitus, tooth dislocaion aŶd ŵoďilitǇ, ĐƌoǁŶ discoloraion oƌ
fƌaĐtuƌe, reacions of the teeth to peƌĐussioŶ aŶd ƌespoŶses of
the pulp to tesing, aŶd aŶ evaluaion of aŶgulated peƌiapiĐal
ƌadiogƌaphs foƌ the pƌeseŶĐe of ƌoot oƌ alǀeolaƌ ďoŶe fƌaĐtuƌes
[ϯϰ]. The ĐliŶiĐiaŶ should take iŶto consideraion the age aŶd
deŶtal deǀelopŵeŶt of the paient aŶd the tǇpe aŶd seǀeƌitǇ
of the deŶtal iŶjuƌies sustaiŶed, ǁith paricular atenion giǀeŶ
to the degƌee of tooth ŵoďilitǇ aŶd the eǆteŶt aŶd direcion of
tooth displaĐeŵeŶt, siŶĐe these condiions iŵpaĐt oŶ the
suƌǀiǀal of the pulp aŶd the healiŶg of the peƌiodoŶtal issues
[ϯϱ]. This ǁas the pƌotoĐol folloǁed iŶ the examinaion aŶd
diagŶosis of the traumaic deŶtal iŶjuƌies that oĐĐuƌƌed duƌiŶg
the acive orthodonic tƌeatŵeŶt of the teeŶage paients iŶ
the Đase ƌepoƌts pƌeseŶted, aŶd ǁas ĐoŶsisteŶt ǁith that
desĐƌiďed ďǇ KiŶdelaŶ et al., aŶd DaǇ et al. iŶ theiƌ oǀeƌǀieǁ
aĐĐouŶts of the inluence of deŶtal tƌauŵa iŶ the ŵaŶageŵeŶt
orthodonic tƌeatŵeŶt [ϯϰ,ϯϱ].

Paients ǁho haǀe sustaiŶed seǀeƌe luxaion iŶjuƌies to
ŵatuƌe ŵaǆillaƌǇ peƌŵaŶeŶt iŶĐisoƌs ǁith fullǇ Đloses apiĐes,
ǁill iŶǀaƌiaďlǇ ƌeƋuiƌe endodonic tƌeatŵeŶt, ǁhiĐh should ďe
iniiated sooŶ ater the iŶjuƌǇ to aǀoid apiĐal periodoniis aŶd
inlammatory ƌoot resorpion due to pulpal ŶeĐƌosis
[Ϯϭ,ϮϮ,Ϯϲ]. Pulp exirpaion aŶd plaĐeŵeŶt of a ĐalĐiuŵ
hǇdƌoǆide iŶtƌa-ƌoot-ĐaŶal dƌessiŶg iŶ the seǀeƌelǇ luǆated
ŵaǆillaƌǇ peƌŵaŶeŶt iŶĐisoƌs foƌ the adolesĐeŶt orthodonic
paients iŶ the Đases heƌe pƌeseŶted ǁas aĐĐoŵplished at Ϯ
ǁeeks ater iŶjuƌǇ, iŶ aĐĐoƌdaŶĐe ǁith the tƌeatŵeŶt
guideliŶes foƌ the ŵaŶageŵeŶt of seǀeƌelǇ luǆated teeth
[ϯϮ,ϯϯ], aŶd ƌoot ĐaŶal obturaion ǁith guta peƌĐha aŶd ƌoot
ĐaŶal sealeƌ folloǁed shoƌtlǇ thereater.

IŶ ďoth Cases ϭ aŶd Ϯ, peƌiapiĐal rarefacions assoĐiated
ǁith the luǆated aŶteƌioƌ iŶĐisoƌs ǁeƌe ƌadiogƌaphiĐallǇ
oďseƌǀed Ϯ ǁeeks ater traumaic iŶjuƌǇ. The oĐĐuƌƌeŶĐe of
peƌiapiĐal rarefacions that iniially appeaƌ ater traumaic
luxaions aŶd theŶ lateƌ ƌesolǀe has ďeeŶ ƌepoƌted aŶd
desĐƌiďed as a tƌaŶsieŶt apiĐal ďƌeakdoǁŶ [ϯϲ]. Hoǁeǀeƌ,
ǁheŶ seǀeƌe luxaion iŶjuƌies oĐĐuƌ to fullǇ deǀeloped ŵatuƌe
peƌŵaŶeŶt teeth, peƌiapiĐal inlammatory reacions ǁith the
deǀelopŵeŶt of peƌiapiĐal rarefacions aƌe sigŶs assoĐiated
ǁith pulpal isĐheŵia as a ƌesult of disrupion of the apiĐal
ǀasĐulatuƌe ǁith iŵpeŶdiŶg pulpal ŶeĐƌosis [ϮϮ,Ϯϲ,Ϯϳ].
IsĐheŵiĐ iŶjuƌǇ to the deŶtal pulp ĐaŶ eǀeŶ oĐĐuƌ ǁith ŵild
luxaion iŶjuƌies, that ŵaǇ eǀeŶtuallǇ lead to pulpal ŶeĐƌosis oƌ
pulpal calciicaion, ǁell ater the tƌauŵa [Ϯϯ,Ϯϰ,Ϯϳ]. IŶ the
Đases heƌe pƌeseŶted of adolesĐeŶt orthodonic paients ǁho
sustaiŶed seǀeƌe luxaion iŶjuƌies to theiƌ ŵaǆillaƌǇ peƌŵaŶeŶt
iŶĐisoƌs duƌiŶg acive orthodonic tƌeatŵeŶt, endodonic
ŵaŶageŵeŶt ǁas pƌoŵptlǇ iniiated aŶd Đoŵpleted iŶ a imely
ŵaŶŶeƌ, iŶ agƌeeŵeŶt ǁith the guideliŶes of the Internaional
Associaion of DeŶtal TƌauŵatologǇ [ϯϮ,ϯϯ], ǁhiĐh alloǁed foƌ
the coninuaion of theiƌ orthodonic tƌeatŵeŶt.
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Traumaically disariculated teeth aƌe geŶeƌallǇ reposiioned
aŶd spliŶt staďilized at the ime of the iŶjuƌǇ [ϯϮ,ϯϯ]. IŶ Case ϭ,
the traumaically luǆated iŶĐisoƌs had Ŷot ďeeŶ iŵŵediatelǇ
reposiioned ater iŶjuƌǇ, ďut ǁeƌe aďle to ďe reposiioned ϭϮ
houƌs ater iŶjuƌǇ ǁhile theǇ ǁeƌe sill ŵoǀaďle aŶd had Ŷot
uŶdeƌgoŶe peƌiodoŶtal reatachment. IŶ Case Ϯ, tǁo ǁeeks
had alƌeadǇ passed ater the iŶjuƌǇ aŶd the traumaically
luǆated iŶĐisoƌs ǁeƌe iŵŵoďile aŶd staďle iŶ theiƌ displaĐed
posiion haǀiŶg uŶdeƌgoŶe soŵe degƌee of peƌiodoŶtal
reatachment. FoƌĐeful reposiioning at that ime ǁould haǀe
Đaused addiional iŶjuƌǇ to the parially reatached peƌiodoŶtal
issues, resuling iŶ fuƌtheƌ complicaions. Theƌefoƌe,
phǇsiologiĐ orthodonic tooth ŵoǀeŵeŶt ǁas ĐoŶsideƌed to ďe
the ŵethod of ĐhoiĐe aŶd ǁas folloǁed foƌ reposiioning these
teeth. It is iŵpoƌtaŶt foƌ the ĐliŶiĐiaŶ, iŶ ŵaŶagiŶg traumaic
iŶjuƌies iŶ orthodonic paients, to tailoƌ the tƌeatŵeŶt to the
paricular ĐliŶiĐal condiions that aƌe pƌeseŶted ďǇ the paient.

The outĐoŵe Đƌiteƌia foƌ suĐĐess of endodonically tƌeated
traumaized aŶteƌioƌ peƌŵaŶeŶt teeth, deteƌŵiŶed at aŶ
appƌopƌiate folloǁ-up ƌeĐall examinaion, should folloǁ a
staŶdaƌd assessŵeŶt pƌotoĐol [ϯϳ]. This iŶĐludes ǀisual
inspecion of the iŶtƌa-oƌal sot issues foƌ eǀideŶĐe of sǁelliŶg
oƌ siŶus tƌaĐt stoŵas, palpaion of the alǀeolaƌ ŵuĐosa foƌ
sigŶs of issue teŶdeƌŶess, aŶd peƌĐussioŶ of the teeth foƌ
sigŶs of paiŶ [ϯϳ]. The endodonically tƌeated traumaized
teeth should ďe asymptomaic aŶd funcioning, haǀe iŶtaĐt
giŶgiǀal atachments, Ŷoƌŵal ŵoďilitǇ, aŶd Ŷo indicaions of
tooth aŶkǇlosis [ϯϳ]. Also, the ƌeĐall ƌadiogƌaphs should ǀeƌifǇ
the aďseŶĐe of peƌiapiĐal oƌ peƌiƌadiĐulaƌ ƌadioluĐeŶĐies aŶd
the pƌeseŶĐe of Ŷoƌŵal alǀeolaƌ ďoŶe [ϯϳ]. These ǁeƌe the
outĐoŵe Đƌiteƌia used foƌ assessŵeŶt of the endodonic
tƌeatŵeŶt iŶ the Đases heƌe pƌeseŶted, ǁhiĐh ǁeƌe
suĐĐessfullǇ aĐhieǀed, iŶ aĐĐoƌdaŶĐe ǁith the ƋualitǇ
assuƌaŶĐe guideliŶes of the EuƌopeaŶ SoĐietǇ of Endodonics
[ϯϳ].

Theƌe ǁeƌe hoǁeǀeƌ, ŵild apiĐal ƌoot resorpions oďseƌǀed
oŶ folloǁ-up examinaions foƌ the traumaized ŵaǆillaƌǇ
iŶĐisoƌs iŶ ďoth Case ϭ aŶd Ϯ. ApiĐal ƌoot resorpion ĐaŶ ƌesult
fƌoŵ orthodonic tooth ŵoǀeŵeŶt [ϯϰ,ϯϱ,ϯϴ,ϯϵ], aŶd
traumaized teeth ŵaǇ ďe at aŶ iŶĐƌeased ƌisk foƌ fuƌtheƌ
apiĐal ƌoot resorpion as a ƌesult of orthodonic tooth
ŵoǀeŵeŶt foƌĐes [ϯϰ,ϯϱ,ϰϬ,ϰϭ]. Theƌefoƌe, the indings of ŵild
apiĐal ƌoot resorpions foƌ the traumaized ŵaǆillaƌǇ
peƌŵaŶeŶt iŶĐisoƌs iŶ the Đases pƌeseŶted ǁeƌe Ŷot uŶusual.

TeeŶage orthodonic paients ǁho sustaiŶ deŶtal tƌauŵa
duƌiŶg acive orthodonic tƌeatŵeŶt ǁill iŶeǀitaďilitǇ ƌeƋuiƌe
endodonic tƌeatŵeŶt to suppoƌt the pƌogƌess aŶd pƌogŶosis
of theiƌ orthodonic tƌeatŵeŶt. Communicaion aŶd
cooperaion ďetǁeeŶ the orthodonist aŶd endodonist is
essenial aŶd ĐaŶŶot ďe oǀeƌeŵphasized foƌ the ŵaŶageŵeŶt
of traumaic deŶtal iŶjuƌies iŶ adolesĐeŶt orthodonic paients.
A pƌofessioŶallǇ iŶtegƌated ĐliŶiĐal ŵaŶageŵeŶt appƌoaĐh ǁas
folloǁed iŶ the Đases heƌe pƌeseŶted, iŶ agƌeeŵeŶt ǁith
authoƌs ǁho haǀe addƌessed the beneits of iŶteƌdisĐipliŶaƌǇ
paient Đaƌe [ϯϰ,ϯϱ,ϰϮ].
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beneicial iŶ aĐhieǀiŶg faǀouƌaďle endodonic aŶd orthodonic
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sustaiŶed traumaic deŶtal iŶjuƌies duƌiŶg acive orthodonic
tƌeatŵeŶt.
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