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A stra t

Ba kgrou d: Orthodonic t eat e t ost oten o u s
du i g the p eadoles e t a d adoles e t ea s, a ime

he  traumaic de tal i ju ies a e f e ue t. Whe
orthodonic paients sustai  de tal t au a du i g acive
orthodonic t eat e t, endodonic assess e t a d
t eat e t of the traumaized teeth a e essenial fo
coninuaion of orthodonic t eat e t.

Ai : The ai  of this aricle is to p ese t the endodonic
t eat e t of t o tee age orthodonic paients ho
sustai ed traumaic i ju ies to thei  a illa  pe a e t
i iso s hile u de goi g acive orthodonic t eat e t.

Results: The endodonic/orthodonic i te dis ipli a
a age e t of traumaized a illa  pe a e t i iso s

i  t o tee age orthodonic paients esulted i  fa o a le
endodonic t eat e t out o es a d o al p og essio
of orthodonic t eat e t.

Co lusio : Su essful endodonic t eat e t out o es
a d resumpion of orthodonic t eat e t a  e
a hie ed, fo  tee age orthodonic paients ho sustai
traumaic de tal i ju ies to thei  pe a e t teeth du i g
orthodonic t eat e t, he  a lose liaiso  e ists

et ee  the endodonist a d orthodonist.

Key ords: T au a; Orthodonic; Paients; Endodonic;
T eat e t

Introducion
The p e ale e of alo lusio  a d the deinite eed fo

orthodonic t eat e t a o g ou g paients i  the U ited
States has ee  invesigated a d substaniated  data f o
the Naional Ce t e fo  Health Staisics, Naional Health a d
Examinaion Su e s [ ]. It has ee  epo ted that of the
hild e  su e ed . % had a deinite alo lusio  a d

. % had se e e alo lusio  [ ]. It also has ee  epo ted
that hile % of p eadoles e t a d adoles e t hild e  had
litle eed fo  orthodonic t eat e t, . % had a deinite

eed fo  orthodonic t eat e t, a d . % had a p o a le

eed fo  orthodonic t eat e t [ , ]. The pe e tage of
p eadoles e ts a d adoles e ts ho e ei ed orthodonic
t eat e t a ied a o g diferent eth o- a ial a d so io-
e o o i  g oups, ho e e  it as esimated that
app o i atel  % had e ei ed orthodonic t eat e t [ , ].

Traumaic de tal i ju ies o o l  o u  i  ou g paients
du i g thei  p eadoles e t a d adoles e t ea s [ - ].
Although the p e ale e of traumaic de tal i ju ies i  ou g
paients a  a  a o di g to the speciic paient populaion
sa pled, a  a e age p e ale e of % ould e a realisic
esimate ased o  invesigaions that i di iduall  epo ted
p e ale e indings of %, %, %, %, %, %, %,

%, a d % [ - ].

I  a  e te si e lite atu e e ie  o  the epide iolog  of
traumaic de tal i ju ies it as fou d that the e as a high
p e ale e of traumaic de tal i ju ies th oughout the o ld,
a d ith so e variaions a o g diferent ou t ies, o e thi d
of all p es hool hild e  a d o e fou th of all s hool hild e
had sustai ed traumaic de tal i ju ies to thei  a te io  teeth
[ ]. A othe  e te si e lite atu e e ie  o  the eiology of
traumaic de tal i ju ies fou d that the ajo  auses of
traumaic de tal i ju ies i  hild e  e e due to a ide tal
falls a d ollisio s, a d ei g st u k du i g recreaional
aciviies [ ].

Th ee o te po a  o p ehe si e epide iologi al
invesigaions, of la ge populaion sa ples of hild e  a d
adoles e ts, fou d that the i ide e of traumaic de tal
i ju ies e e . %, . %, a d . % [ , , ]. The esults of
these invesigaions e e uite si ila  a d i di ate that the
anicipated ha e of i di iduals i  these age g oups
e pe ie i g traumaic de tal i ju ies ould e a out . %.

With orthodonic t eat e t p edo i a tl  o u i g du i g
the p eadoles e t a d adoles e t ea s [ , ] a d ith
traumaic de tal i ju ies o o l  o u i g du i g these
sa e ea s [ - ], it is u de sta da le that orthodonic
paients ill likel  sustai  traumaic de tal i ju ies to thei
a te io  pe a e t deniion. I  a  invesigaion of 
orthodonic paients du i g a  ea  pe iod, it as fou d that

. % of these paients sustai ed traumaic de tal i ju ies to
thei  a illa  i iso s ith the highest p e ale e at -
ea s of age [ ]. It is also i po ta t to ote that a te io
a illa  o e -jet p ot usio  alo lusio  as a signiicant

isk fa to  fo  the o u e e of traumaic de tal i ju ies
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he e hild e  ith a   o  o e o e -jet had a  imes
highe  isk of sufering de tal t au a o pa ed to those ith
less o  o o e -jet [ ].

The traumaic de tal i ju ies that o u  i  hild e  a d
adoles e ts a e of t o t pes, luxaions a d f a tu es. I  a
stud  of  paients ith ,  i ju ed teeth it as fou d
that . % of the i ju ed teeth sustai ed luxaion t pe i ju ies
a d . % sustai ed f a tu e t pe i ju ies. Ho e e , o e thi d
of all i ju ed teeth i  this stud  sustai ed a combinaion of

oth a f a tu e a d luxaion t pe i ju , aki g luxaion t pe
i ju ies the ost f e ue t o u e e [ ].

The de tal pulps of traumaically i ju ed teeth a  e ai
ital o  a  u de go e osis o  calciicaion depe di g upo

the se e it  a d t pe of i ju , a d the stage of tooth
de elop e t [ - ]. The pulps of teeth that ha e sustai ed

ild to ode ate luxaion i ju ies o ussio  a d
subluxaion) ha e a good ha e of e ai i g ital [ , - ],

he eas the pulps of teeth that ha e sustai ed o e se e e
luxaion i ju ies e t usi e, i t usi e a d late al luxaion) ha e
a poo  p og osis fo  su i al a d ill i a ia l  u de go

e osis a d e ui e endodonic t eat e t [ - ]. It should
e oted ho e e , that fo  lu ated teeth, pulp e osis as

signiicantly elated to the di e sio  of the api al fo a e ,
he e a u h highe  i ide e of pulp e osis o u ed i
atu e teeth ith s alle  api al fo a e , a d a lo e  ate of

pulp e osis o u ed i  i atu e teeth ith la ge  api al
fo a e  [ ]. Addiionally, the de elop e t of pulpal e osis
a d pe iapi al pathosis a  e e  o u  ell ater the
o u e e of ild traumaic i ju ies [ , , , , ],
the efo e it is ad isa le to o du t pe iodi  follo -up
examinaions fo  all traumaized teeth to dete i e thei
pulpal status a d e de  endodonic t eat e t he
i di ated. Ge e all  ho e e , fo  full  de eloped a d api all
losed atu e teeth that ha e sustai ed se e e traumaic

i ju ies, endodonic t eat e t should e iniiated a d should
ot e dela ed e o d  eeks si e the p og osis fo  pulp

su i al is e  lo  a d pulp e osis is i e ita le
[ , , - ].

Co te po a  t eat e t guideli es fo  the a age e t of
lu ated pe a e t teeth, hi h a e ased o  the t pe a d
se e it  of the i ju  a d the stage of tooth de elop e t at
the ime of i ju , e o e d ea l  pulp e o al fo  se e el
lu ated atu e teeth he e the possi ilit  of pulp su i al is
e  lo  a d the p o a ilit  of pulp e osis is e  high

[ , ].

The pu pose of this epo t as to p ese t t o li i al ases
i  hi h endodonic t eat e t of traumaically i ju ed
a te io  pe a e t teeth, du i g acive orthodonic
t eat e t, fo  tee age orthodonic paients esulted i  a
fa o a le endodonic t eat e t out o e a d p o oted the

o al p og essio  of thei  orthodonic t eat e t.

Case 
A  ea  old ale, i  good ge e al health u de  acive

orthodonic t eat e t, p ese ted ith his pa e ts to a
hospital e e ge  oo  i  the e e i g app o i atel   hou

ater he fell of his i le a d his outh a d f o t teeth hit
the i le ha dle a s. His ital sig s e e ithi  o al
li its a d the e e e o appa e t sig s of head i ju ies o
s pto s of o ussio . His a illa  let e t al a d late al
i iso s e e se e el  late all  lu ated i  a palatal direcion
a d held i  palatal displa e e t  the disto ted orthodonic
applia e. The e as a vesibular laceraion of the uppe  let
lip a d a la ial laceraion o  the atached gi gi ae of the
lu ated let i iso s hi h e e lea ed a d losed ith /
silk sutu es. I up ofe   g p  pai  a d A o i illi   g

h had ee  p es i ed. App o i atel   hou s late  the
paient epo ted to the de tal li i  fo  o joi t orthodonic
a d endodonic evaluaion a d adiog aphs e e take  hi h
sho ed the displa e e t of the a illa  let i iso s ith o
oot o  al eola  o e f a tu es Figures A a d B .

Figure A: Radiog aph of late all  lu ated i iso s– esial
ie .

Figure B: Radiog aph of late all  lu ated i iso s–distal
ie .
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Cli i al examinaion of the paient e ealed the se e el
lu ated i iso s a d g oss distorion of the a illa
orthodonic a h i e Figure A . Lo al a esthesia as
ad i iste ed  iniltraion of  a t idges of % lido ai e ith

: ,  epi eph i e. The lu ated i iso s e e digitall
reposiioned a d ealig ed i to o al posiion ithi  thei
al eola  so kets a d the a illa  a h i e as eadjusted
a d ei fo ed to p o ide ade uate stabilizaion of the
a te io  teeth Figure B .

Figure A: Photog aph of late all  lu ated i iso s,  hou s
ater i ju .

Figure B: Photog aph of reposiioned a d sta ilized
i iso s,  hou s ater i ju .

T o eeks late , li i al examinaion e ealed that the
laceraions had healed ith loss of the sutu es, the gi gi al
a d pe iodo tal issues of the reposiioned a d
orthodonically sta ilized a illa  let e t al a d late al
i iso s e e heali g o all , a d the traumaized teeth

e e dis olo ed a d ildl  sensiivity to pe ussio  Figures
A a d B .

Figure A: Photog aph of reposiioned a d sta ilized
i iso s,  eeks ater i ju –la ial ie .

Figure B: Photog aph of reposiioned a d sta ilized
i iso s,  eeks ater i ju –palatal ie .

The a illa  ight e t al a d late al i iso s hi h
p o a l  had sustai ed o ussio  i ju ies pulp tested ital,

hile the lu ated a illa  let i iso s pulp tested o ital.
Radiog aphi  examinaion sho ed that the a keted a d
ligated a illa  let i iso s e e i  good alig e t a d
e ealed ild pe iapi al rarefacions due to thei  traumaic
luxaion Figure A . The pulps of the a illa  ight i iso s

e e diag osed as o al a d the pulps of the a illa  let
i iso s e e diag osed as necroic. Lo al a esthesia as
ad i iste ed  iniltraion of  a t idges of % lido ai e ith

: ,  epi eph i e a d the a illa  let e t al a d
late al i iso s e e de tal da  isolated, endodonically
a essed a d easu ed Figure B , pulp exirpated,
i st u e ted, i igated, illed ith a paste of al iu
h d o ide USP a d ph siologi al sali e, a d te po ized
Figure C . Si  eeks late  at  o ths ater i ju , ith the
paient o fo ta le a d the traumaized i iso s
asymptomaic, the oot a als of the let a illa  i iso s

e e o tu ated ith guta pe ha a d a al iu  h d o ide
ased oot a al seale  follo ed  li gual o posite esi

restoraions Figure D .
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Figure A: Radiog aph of reposiioned a d sta ilized
i iso s,  eeks ater i ju .

Figure B: Radiog aph of endodonically a essed a d
easu es i iso s,  eeks ater i ju .

Figure C: Radiog aph of al iu  h d o ide edi ated a d
te po ized i iso s,  eeks ater i ju .

Figure D: Radiog aph of oot a al o tu ated a d li guall
esto ed i iso s,  o ths ater i ju .

At  a d  o ths e all all li i al examinaion
pa a ete s fo  the a illa  i iso s e e o al ith good
p og essio  of the paient’s orthodonic t eat e t Figures A
a d B . O  adiog aphi  examinaion of the a illa  let
i iso s, at  a d  o ths e all, the e e e ild deg ees of
api al oot resorpion as se uelae of the traumaic luxaions,
ho e e  the pe iapi al a d pe i adi ula  adiog aphi
appea a es fo  oth i iso s e e o al Figures A a d

B .

Figure A: Photog aph of traumaized i iso s,  o ths
ater i ju .

Figure B: Photog aph of traumaized i iso s,  o ths
ater i ju .
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Figure A: Radiog aph of traumaized i iso s,  o ths
ater i ju .

Figure B: Radiog aph of traumaized i iso s,  o ths
ater i ju .

Case 
A  ea  old fe ale, u de  orthodonic t eat e t fo  the

past  ea s, epo ted to a hospital de tal li i  app o i atel
 hou s ater ei g a ide tall  hit i  the fa e that esulted i

the late al luxaion of he  orthodonically a ket o ded a d
a h i ed a illa  ight a d let e t al i iso s a d let
late al i iso . She as i  good ge e al health ith a

o o t i uto  edi al histo  a d he  ital sig s e e
ithi  o al li its. He  orthodonic applia e had ee

disto ted as a esult of the displa e e t of the traumaized
i iso s hi h e e irmly sta le ith o o ilit . He  uppe
lip had sustai ed a asio s a d o tusio s. Pa o a i
adiog aphi  examinaion had e ealed o appa e t f a tu es

of the teeth, al eola  o e o  ja s. No atempt had ee
ade to reposiion the lu ated teeth at the ime of the

a ide t. The lip a asio s had ee  lea ed, the o tusio s
a aged ith i e-pa ks, a d pai  as o t olled ith

Pe o et  g o odo e a d  g a eta i ophe   h
p  fo   da s. Co joi t orthodonic a d endodonic

assess e t  eeks late , dete i ed that si e the
reposiioning of the lu ated teeth had al ead  ee  dela ed,
the  ould e orthodonically reposiioned ater endodonic
evaluaion a d t eat e t. O  li i al examinaion the paient

as o fo ta le a d the a keted a d i ed lu ated teeth
e e sta le Figure , ho e e  the  e e sensiive to

pe ussio  a d te de  to palpaion, a d pulp tesing of the
e t al i iso s i di ated o - italit .

Figure : Photog aph of lu ated i iso s,  eeks ater
i ju .

A diag osis of pulpal e osis ith symptomaic api al
periodoniis as ade fo  oth i iso s. The lip a asio s a d
o tusio  had esol ed a d the gi gi al atachments a ou d

the lu ated teeth e e i ta t. The let e t al a d late al
i iso s had p e iousl  ee  esto ed ith o posite esi s.
Radiog aphi  examinaion e ealed that the let late al i iso
had p io  oot a al t eat e t a d all th ee lu ated i iso s
e hi ited ild pe iapi al rarefacions aused  the traumaic
luxaion i ju ies Figure .

Figure : Radiog aph of lu ated i iso s,  eeks ater
i ju .

Lo al a esthesia as ad i iste ed  iniltraion of 
a t idges of % lido ai e ith : ,  epi eph i e. The
a illa  e t al i iso s e e de tal da  isolated,

endodonically a essed, easu ed, pulp exirpated,
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i st u e ted, i igated, illed ith a paste of al iu
h d o ide USP a d ph siologi al sali e, a d the a ess caviies
te po ized. The a illa  let late al i iso  as ot
endodonically et eated. O e o th late  ith the paient
o fo ta le a d the teeth asymptomaic, the oot a als of

the e t al i iso s e e o tu ated ith guta pe ha a d a
al iu  h d o ide ased oot a al seale  follo ed  li gual
o posite esi  restoraions. Reposiioning of the lu ated

i iso s the  o e ed ith the resumpion of orthodonic
t eat e t. At e all examinaion  o ths ater i ju , li i al
examinaion e eled that the lu ated i iso s e e i  good
ealig e t ith i ta t gi gi al atachments, o al
periodonium a d good p og essio  of orthodonic t eat e t
Figure . Radiog aph examinaion of the lu ated teeth

sho ed slight api al oot resorpion a d o al appea i g
pe iapi es Figure .

Figure : Photog aph of lu ated i iso s,  o ths ater
i ju .

Figure : Radiog aph of lu ated i iso s,  o ths ater
i ju .

Dis ussio
The assess e t p o ess fo  traumaic de tal i ju ies i

orthodonic paients should e ased o  a  a u ate a ou t
of the traumaic e e t, a d a li i al a illofa ial a d
de toal eola  examinaion to dete i e the p ese e of sot
issue i ju ies a d s elli g, te de ess to palpaion, o

epitus, tooth dislocaion a d o ilit , o  discoloraion o
f a tu e, reacions of the teeth to pe ussio  a d espo ses of
the pulp to tesing, a d a  evaluaion of a gulated pe iapi al
adiog aphs fo  the p ese e of oot o  al eola  o e f a tu es

[ ]. The li i ia  should take i to consideraion the age a d
de tal de elop e t of the paient a d the t pe a d se e it
of the de tal i ju ies sustai ed, ith paricular atenion gi e
to the deg ee of tooth o ilit  a d the e te t a d direcion of
tooth displa e e t, si e these condiions i pa t o  the
su i al of the pulp a d the heali g of the pe iodo tal issues
[ ]. This as the p oto ol follo ed i  the examinaion a d
diag osis of the traumaic de tal i ju ies that o u ed du i g
the acive orthodonic t eat e t of the tee age paients i
the ase epo ts p ese ted, a d as o siste t ith that
des i ed  Ki dela  et al., a d Da  et al. i  thei  o e ie
a ou ts of the inluence of de tal t au a i  the a age e t
orthodonic t eat e t [ , ].

Paients ho ha e sustai ed se e e luxaion i ju ies to
atu e a illa  pe a e t i iso s ith full  loses api es,
ill i a ia l  e ui e endodonic t eat e t, hi h should e

iniiated soo  ater the i ju  to a oid api al periodoniis a d
inlammatory oot resorpion due to pulpal e osis
[ , , ]. Pulp exirpaion a d pla e e t of a al iu
h d o ide i t a- oot- a al d essi g i  the se e el  lu ated

a illa  pe a e t i iso s fo  the adoles e t orthodonic
paients i  the ases he e p ese ted as a o plished at 

eeks ater i ju , i  a o da e ith the t eat e t
guideli es fo  the a age e t of se e el  lu ated teeth
[ , ], a d oot a al obturaion ith guta pe ha a d oot
a al seale  follo ed sho tl  thereater.

I  oth Cases  a d , pe iapi al rarefacions asso iated
ith the lu ated a te io  i iso s e e adiog aphi all

o se ed  eeks ater traumaic i ju . The o u e e of
pe iapi al rarefacions that iniially appea  ater traumaic
luxaions a d the  late  esol e has ee  epo ted a d
des i ed as a t a sie t api al eakdo  [ ]. Ho e e ,

he  se e e luxaion i ju ies o u  to full  de eloped atu e
pe a e t teeth, pe iapi al inlammatory reacions ith the
de elop e t of pe iapi al rarefacions a e sig s asso iated

ith pulpal is he ia as a esult of disrupion of the api al
as ulatu e ith i pe di g pulpal e osis [ , , ].

Is he i  i ju  to the de tal pulp a  e e  o u  ith ild
luxaion i ju ies, that a  e e tuall  lead to pulpal e osis o
pulpal calciicaion, ell ater the t au a [ , , ]. I  the
ases he e p ese ted of adoles e t orthodonic paients ho

sustai ed se e e luxaion i ju ies to thei  a illa  pe a e t
i iso s du i g acive orthodonic t eat e t, endodonic

a age e t as p o ptl  iniiated a d o pleted i  a imely
a e , i  ag ee e t ith the guideli es of the Internaional

Associaion of De tal T au atolog  [ , ], hi h allo ed fo
the coninuaion of thei  orthodonic t eat e t.
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Traumaically disariculated teeth a e ge e all  reposiioned
a d spli t sta ilized at the ime of the i ju  [ , ]. I  Case ,
the traumaically lu ated i iso s had ot ee  i ediatel
reposiioned ater i ju , ut e e a le to e reposiioned 
hou s ater i ju  hile the  e e sill o a le a d had ot
u de go e pe iodo tal reatachment. I  Case , t o eeks
had al ead  passed ater the i ju  a d the traumaically
lu ated i iso s e e i o ile a d sta le i  thei  displa ed
posiion ha i g u de go e so e deg ee of pe iodo tal
reatachment. Fo eful reposiioning at that ime ould ha e
aused addiional i ju  to the parially reatached pe iodo tal
issues, resuling i  fu the  complicaions. The efo e,
ph siologi  orthodonic tooth o e e t as o side ed to e
the ethod of hoi e a d as follo ed fo  reposiioning these
teeth. It is i po ta t fo  the li i ia , i  a agi g traumaic
i ju ies i  orthodonic paients, to tailo  the t eat e t to the
paricular li i al condiions that a e p ese ted  the paient.

The out o e ite ia fo  su ess of endodonically t eated
traumaized a te io  pe a e t teeth, dete i ed at a
app op iate follo -up e all examinaion, should follo  a
sta da d assess e t p oto ol [ ]. This i ludes isual
inspecion of the i t a-o al sot issues fo  e ide e of s elli g
o  si us t a t sto as, palpaion of the al eola  u osa fo
sig s of issue te de ess, a d pe ussio  of the teeth fo
sig s of pai  [ ]. The endodonically t eated traumaized
teeth should e asymptomaic a d funcioning, ha e i ta t
gi gi al atachments, o al o ilit , a d o indicaions of
tooth a k losis [ ]. Also, the e all adiog aphs should e if
the a se e of pe iapi al o  pe i adi ula  adiolu e ies a d
the p ese e of o al al eola  o e [ ]. These e e the
out o e ite ia used fo  assess e t of the endodonic
t eat e t i  the ases he e p ese ted, hi h e e
su essfull  a hie ed, i  a o da e ith the ualit
assu a e guideli es of the Eu opea  So iet  of Endodonics
[ ].

The e e e ho e e , ild api al oot resorpions o se ed
o  follo -up examinaions fo  the traumaized a illa
i iso s i  oth Case  a d . Api al oot resorpion a  esult
f o  orthodonic tooth o e e t [ , , , ], a d
traumaized teeth a  e at a  i eased isk fo  fu the
api al oot resorpion as a esult of orthodonic tooth

o e e t fo es [ , , , ]. The efo e, the indings of ild
api al oot resorpions fo  the traumaized a illa
pe a e t i iso s i  the ases p ese ted e e ot u usual.

Tee age orthodonic paients ho sustai  de tal t au a
du i g acive orthodonic t eat e t ill i e ita ilit  e ui e
endodonic t eat e t to suppo t the p og ess a d p og osis
of thei  orthodonic t eat e t. Communicaion a d
cooperaion et ee  the orthodonist a d endodonist is
essenial a d a ot e o e e phasized fo  the a age e t
of traumaic de tal i ju ies i  adoles e t orthodonic paients.
A p ofessio all  i teg ated li i al a age e t app oa h as
follo ed i  the ases he e p ese ted, i  ag ee e t ith
autho s ho ha e add essed the beneits of i te dis ipli a
paient a e [ , , ].

A k o ledge e t
The autho  has o conlicts of i te ests.

Co lusio
. Su essful endodonic t eat e t esults a d resumpion

of orthodonic t eat e t e e a hie ed fo  tee age
orthodonic paients ho sustai ed traumaic de tal i ju ies
to thei  a illa  pe a e t i iso s du i g acive orthodonic
t eat e t.

. A  i te dis ipli a  paient a age e t app oa h as
beneicial i  a hie i g fa ou a le endodonic a d orthodonic
t eat e t out o es fo  tee age orthodonic paients ho
sustai ed traumaic de tal i ju ies du i g acive orthodonic
t eat e t.
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