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RESUMO

BRUSTOLIN, Juliane Priscila. Pulpectomias em dentes deciduos realizadas por estudantes de
odontologiai Estudo prospectivo. 50 f. Dissertacdo (Mestrad&paculdade de odontologia
da Universidade Federal do Rio Grande do Sul, Porto Alegre, 2015.

Este estudo prospectivo com base universitaria buscou avaliar as taxas de sucesso clinico e
radiografico e fatores associados as falhas presentes em pulpectolitadaga@m dentes
deciduos, por alunos de graduacdo de uma instituicdo de ensino. A amostra de conveniéncia
foi composta por pacientes com idade entre 3 e 10 anos que buscaram atendimento na
instituicdo e necessitavam de tratamento endodoéntico. Os dddosntes ao tratamento

como, por exemplo, tipo de dente envolvido (anterior ou posterior), condic¢ao clinica do dente,
diagnostico pulpar, utilizacdo de EDTA apds o preparo quimecanico, uso de medicacao
intra-canal, técnica utilizada para obturacdocdoal, qualidade da obturacéo realizada, tipo

de material restaurador elegido (RC, CIVRM), numero de avaliacdes e o tempo de consulta
clinica foram coletados por um Unico avaliador em um prontudrio especifico para o
procedimento endoddntico. Ainda, fatoqgstencialmente associados a falha do tratamento
endodoéntico também foram investigados incluindo sexo (feminino ou masculino), idade,
indice de Placa Visivel (IPV) e indice de Sangramento Gengival (ISG), nimero de dentes
cariados, perdidos ou obturados (WP e ainda o comportamento da criangca durante o
atendimento. Curva de sobrevida de KagMaier com teste de legank foi utilizada para
analisar a longevidade das pulpectomias (p<0.005). Um total de 81 pulpectomias realizadas
em 62 criancas com idade needde 5.6 anos (t.5) foram incluidas nas analises. A
sobrevida das pulpectomias alcangou 62,9% aos 12 meses de acompanhamento, com taxa de
falha anual (TFA) de 28,9% sendo que, a maioria das falhas ocorreu entre o primeiro e o
terceiro més de avaliacap<0.001). Dentes restaurados com resina composta apresentaram
maior longevidade do que aqueles tratados com cimento de ionédmero de vidro resinoso
(p=0.006). O uso de duas ou mais sessOes para a realizagcdo do tratamento endododntico
resultou em mais falhap=£0.028). Pacientes com gengivite (ISG>20%) apresentaram mais
falhas nas pulpectomias (p=0.006). Ndo foi encontrada diferenca estatistica em outros
parametros clinicos e individuais investigados. As pulpectomias realizadas em dentes

deciduos por estudantds graduacéo apresentaram baixa taxa de sucesso.

Palavras chave:Tratamento Endodéntico. Pulpectomia. Dentes Deciduos.



ABSTRACT

BRUSTOLIN, Juliane Priscila. Pulpectomias em dentes deciduos realizadas por estudantes de
odontologial Estudo prospectivdb0 f. Dissertacdo (Mestradd)Faculdade de odontologia
da Universidade Federal do Rio Grande do Sul, Porto Alegre, 2015.

This prospective universipased study aimed to evaluate the success rate and factors
associated to failure of pulpectomies perfodnie primary teeth by undergraduate students.
The convenience sample comprised patients aged 3 to 10 years who were under care in the
institution and underwent primary tooth pulpectomies. Treatmetateddatg such as type of

tooth involved (anterior omposterior teeth), presence of dental pain, tooth status, pulp
diagnosis, EDTA treatment after chemm@chanical preparation, use of int@nal
medicament, technique used for endodontic filling, quality of endodontic obturation, type of
restorative materiaused (CR; RMGIC), number of appointments and consult time were
collected by a single evaluator on a specific chart for endodontic procedure. Also, Factors
potentially associated with treatment failure were also investigated, including gender (male;
femak), patient age, Visible Plaque (VPi) and Gingival Bleeding (GBI) index, decayed,
missed and filled teeth (dmft), and child behaviour. Kaid\eier survival curve with log

rank test was used to analyze the longevity of pulpectomies (p<0.QG&}ly,
81pulpectomies placed in 62 children (58.5 years) were included in the analysis. The
survival of restorations reached 62.9% up to 12 months of fallwwith overall annual
failure rate (AFR) of 28.9%, and the majority of the failures occurred in the3finsbnths
(p<0.001).Teeth restored with composite resin presented more longevity than those teeth
restored with RMGIC (p=0.006). The use of two or more sessions to perform the endodontic
treatment resulted in more failures (p=0.02Bhatients presentingirgyivitis (GBI>20%)
experienced more failures in their pulpectomies (p=0.00®ere were no significant
differences for the others individual and clinical parameters te3teel pulpectomies of
primary teeth performed by undergraduate students presemeitcess rates.

Keywords: Root Canal. Pulpectomy. Primary Teeth.
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1. INTRODUCAO

A incorpora-«o0 de medidas preventivas e
preval °ncia da doen-a c8rie na popul a-«o, e
sa¥wde p¥blica no .BrNaessitle (cBoRA &IxLt,o0,20al Imanut e
em condi-»es saud8veis at® o per2o0do de esf
o cl2nico odontol-PgNTO; i bUARTE] (GSYWEPES

A indica-«o0o do trat amermst od eecrfdaudisnt® cdoa dpa
frente a i nfl ama-»es pul par es i rrevdeer s? v

~+

raumati sassmovseodeamtee ou da doen-a c8rie (BA

haveamdexi st°ncia de edemanpat2gtell| a& oommu t molpio
al ®m de olgde rogau-sdnat ma - presen-a de patolog
endod!ntico radTO0O@0OO®etr galomen2@dd (

A terapia endod!ntica tem por objetivo

funcionai s, a total el imina-«o dos microrg
subsequente reinfec-«o0 (ESPENDOLA eatesasla.l,t az
se sua Iimport®©ncia devido ~ capaci dasdee de
ortod!nticos, al ®m de permitir a pearemamfanc
alternativa mais biol-gica do que a op-«0 p

O tratamento endodoéntico radical conhecido como pulpectomia, consiste na remocéao
complda do tecido pulpar coronério e dos canais radicul&A&PD, 200). Neste, utilizase
do preparo quimiconecanico que, através de instrumentos endodénticos, de solucbes
irrigadoras e auxiliares, promove a limpeza e modelagem dos canais radidulPESS(
SIQUEIRA, 2004). Ainda, salientae a necessidade da utilizacdo das solucdes irrigadoras
associadas as solucdes quelantes em virtude da capacidade das mesmas de remeedo da
layer e abertura dos tdbulos dentinarios que facilitam a penetrabilidademettisamentos
endodoénticos e pastas obturadoras, posteriormente utilizBARCELOS et al., 2012
GOTZE etal.,2004).

Por®m, na presen-a de necrose pulpar <cor
nN«o somente a | ugze dion fceantaa d md ®rmeasoesn tta¥%b ul os
ramifica-»es que comp»em o0 Ssistema radicul

esta contamina-«0 parece ser ainda mais ac
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canai s acess-rios gqeseatast(ALACAM, r dd®i9Qy Il al
vezes as t ®uoend @misc agsu 2untiicloi zadas durante o p
para a &elimina-«o0 completa dos mi crorgani
processo infecci ®98)( WALTI MO et al ., 2
Sendo asssei ns,ugteerm do wuma desinfec-«0 adic
um materi al com capacidade antimicrobiana

mi crorgani smos e proporcione um r e@ulrar epa

( HOLLAND et al ., 1999). A escol ha deste mat
baseada na capacidade do mesmo em el iminar
prevenir a recorr°ncia de inpeocessonadecae

teci dual

Em virtude das peculiaridades que a den-
com o germe do permanente sucessor, O proc
di n©mi cas no seu 8pi ceenotse smadteecr2idauioss odbetvuerna
propriedades al ®m da capacidade de desinfe
Portant o, para ser considerado ideal este
semel hante ao da r aiensdiovodeandse tseucciedsesso rp e rsie
dente permanent e, ser reabsorvido quando e
inserido com facilidade e aderir " s paredes
se necess raicm, esaror pdiganent ar o dente (THOI

Contudo, ainda n«o f oi desenvol vida uma
requi sitos. Dentre as pastas obturadoras
Odont opeddxitdo ad sescdDEmgenol |, Pasta contendo
¢xido de Zinco Hée dEugeéndol deCT&B),ci o e Pasta
coLL, 2008) . No Brasil, um estudo reali zad:¢
55% das i nstiat pia-sites liomMdbifmamada como mater
pul par em dentes dec?duos (BERGOLI et al .,

Al ®m di sso, outrosar hatoorseusc escsrot rdiob uti rnd te:

ncluem a escol ha do materi al restaurador ¢

xecu-«0 de um procedi mento restaurador e
onsequentemente pr&ARPD|, c2r00tlgda Aat b®Peri ca
2005) , afirmam que, a execu-«o de uma r

ndod!ntico ® o principal fat or g\Nuwe eanfteatna c

> o —~ O o

«0 h8 na I|iterati2driacounpapnmotopc oxloo dees pmeact er
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ontopeenédorgqae a escbhbeagdaebtee’°ncndachken
of i ssional (PRI MOSCH et al ., 2005).

Mai s recentemente, autores como Madasazayv
xas de sucesso para a terapia pul par en
mpl exi dade anat! mi,casdaos fdeamudidsaadreadinau lea
vido © imaturidade dos paci entdeisf ipcaurlad ardee
ter uma boa i magem radiogr8fica do §pi
mportamento do paciente e, a baixa ades«
11), geram dificuldades na execu-MMANGOTr I ¢
08) .

Por fim, toda essa variedade nas t®cni c:

i stirem protocolos definidos para a terarg
sunto controverso na | i t er aetsumoa e(sTtAaNNUR
resentando 2ndices de sucesso encorajado
boratoriais e c¢cl2nicos que sustentem ci
atica odontol -gica (OLIVEI RA; COSTA, 2006

Os dadosn?2diess sobre a Il ongevidade de p
c2duos ainda s«o |imitados. Al ®m disso,

ma n«o investigam a influ°ncia de fatores
atamento endod?!nti c(cSEAMEde Gl ¢ € K MMANedsut@ad
rma, O objetivo deste estudo prospectivo

tores de risco associados " s falhas de pu
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2. REVISAO BIBLIOGRAFICA

2.Plr epar o -ngeucc@miiccoo dos canais radiculares de

O tratamento endod!ntico ® realizado c
causadas por i nYamer os mi crorgani smodose d
perirradicul ares (MELKER et al ., 2006 ; GAB
est8 diretamente relacionado ° | impeza de c

produtos da decomposi-«o0o pulpar (BENGSTON;

Lopesquei $ia (2004) descrevem que para a
radi cul asreesunutprlepzaar o qu2 mi co associado ao
a | impeza e a model agem dos <canai s, com a

gu?2 mi ddd9 aawex easdpa riar-r«iog.a- «o0

Consistkerfaundament al para a realiza-«o0 da
a utiliza-«o0o de subst©nci as irrigadoras d
radicul ar , bem como a i gr easceens-sa- rd e s i ®Yanaesr

nstrument a- «o ocasi onadas pel a proxi mida:

(AZEVEDO, 2006). Al ®m di sso, estas subst ©n¢
gue o0os condutos radiculmrdea svs eddssasdeamtmd i tac 2
a instrumenta-«0 n«o consegue alcan-ar (TAC

A tarefa dest as sol u-»es i rrigadoras (
radicul ares. Entretanto, a edaonb®an deast ede
propriedades do mesmo como a dissolu-«o0 d
substantividade. Para os dentes dec?2duos, &
2001) swugere a wutiliza-«0 deu DHigp aclomraittoo d
1% (NaCl O) como solu-»es irrigadoras anti ba

Recomendada como uma alternativa para
apresenta baixa citotoxicidade, propri edade
( MICHELOTZ0DO08) . Qu aind owniatorocoppacedtar a- «xo de 2!
1 %, apresenta superior inibi-«0o no crescim

necrose pulpar (VI ANNA, 2009) . Por ®m, p oS

efeda odi ssol u-«o tecidual € nN«o ser efeti va
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aplica-«o0o na terapia endod!ntica seria ent
efeito de substantividade (ALMYROUDI et al

J8 o NaCl O ®prciomcii deelr asl@l wa- «o i rrigador ;
devido ° sua capacidade de promover i ni bi
graxos e | ip2deos bem como dissolu-«o0o de m
2006) . Por ®m, aomMdAiPDa (RW®1p MNaCl O n«o ext
periapicais pelo seu potenci al citot - -xico,

per manente quando atinge o0os tecidos periapi

Estudos reali zadn sa aunttielMizoar-omksoct g o c &l et
Varredura (MEV), C O MpQruo?vranecao®@ n igu @ @ opdruezp au |
compost a de raspas de denti na, odont obl

mi croorgani smos,s mean h(dSaiy)cea ( M oSO MBH , BEOt7/®d ) .
camada ® considerada como um dep-sito de p
bact®rias e seus subprodutos, sendo que su
desinfetantes no i nterior udmas ntesbhwlro sa daepn:
materiai s obturadores (CZONSTKOWSKY et al .,

Autores compr ovans mepwma nd @y rseosneenn-tae diamp e d €
NaCl O nos |l ocais mais restritos dosuecaamali
utiliza-«o0o exclusiva do NaCl O n«o ® capaz
2011) . Portant o, ap- s -me cCGnilsiez af-eacxe s rproe
um agente quelante na irriga-«o0 afgiemales ( IEE
mai s utilizados em comliBicna-o«etddmnha dli @ me st
e o 8§cido c2trico (AC).

O EDTA age somamteongwamdodi reto com a
proporcionando a remo-xmealaa&yearr dee mi ner g®n
dentina (HULSMANN et al., 2003). J&8 o 8ci d
na r emos meardalDEWSr et al ., 2006) , com o a

desempenho na desminer aloicoanp@d 2d/e | d earotsi 1t a ce

(SCELZA et al ., 2004) . Por ®m,s neem r 1, dldaoagqes
comprovam n«o haver diferen-a estat2stica
6% (PI TONI et al ., 2011).

Em uma«avdhi f esme-adoe hthag ®mar a pul par de d
autores conclu2ram n«o haver diferen-a no ¢

comparadas solu-»es de 8cido c2trico a 6%
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hi pocl eridit @ @de 1 %. Mesmo assi m, em virtude
ris-lise e, portanto, mais contato do medi c
utiliza-«o0o de 8cido c2trico a 6% (GOTZE et

Sabendo que o0 -nperced®marm«oquErmimove a tota
mi crorgani smos dos cameael sa rabdecusuwmbrsets©Onad
medi camentos quelantes e curativos de demor

estudo cl 2nico democturratui vgou ed ea duetmolriaz ac o

ap-s a realiza- «me ad@®@nipcroe paume nguaz ma c®!l i mi na
(FARI' A et al ., 2005).
J8 em uma avalia-«o radiogr8fica dos ef

i ndi caramoadatimesma- como curativo de demor

altamente eficiente na descontamina-«o0 1inc
( NELSFONLHO et al ., 2002).
Conhecidas como Lipolissacarz2deos g LRA®GN

das bactnRrgaatsi vgarsans «o respons8veis por uma
et al ., 1997) que conduzem a rea-»es infl a
rai z ( DWYER; TORABI NEJAD, 1981; ntYAMAS AKI| d
principais vantagens do hidr-xido de <c8lc
endotoxinas presentes principal mente nos ca

Esta descontamina-«o0o se fagmeagekebrr eoan
di fus«o dos 2ons hidr-xido de <c¢c8lcio para
mi crorgani smos presentes tamb®m na superf?
ROCHA et al ., 2008).

2.2 Materiais obtur adaorud 9 agmpmree gleechd s sn a etcée re

Mesmo ap-s o0 meePaicoqudmi adent es, i ndep
n«o de | es«o, as bact®rias podem persistir
expostos, nas | acunas doane memitwalc erhaird tag n do

infeccioso presente (WALTiSMO gaite &l .ssuc2662d)
endod!ntica depende de uma significativa r €
do canal radicul ar comag epamb@®@eauaPens cbooaibs p
acesso (ALACAM, 1992).
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Para tanto, uma pesquisa realizada por
mi croorgani smos presentes nestes | ocais de
ainda comasesiudbtst®mnicaas i1irrigadoras e quel
utiliza-«0o de medicamentos com a-«0 anti mic

Corroborando com estes autores, Leonar c
considerado um materi al de kxa !l ad «o0 oan tminil
neutralizar produtos t-xicos residuais e pi
Os materiais mais comumente wutilizados par.

contendo Cloranfendiocadle, ZTeatcma®i Eluigrean o¢ ¢ XCiT =
e Pasta |l odoformada (DUNSTON; COLL, 2008).

No Brasil, o -xXxido de zinco e eugenol ®
institui-»es de ensino odontol -gico, sendc
Academia Americana de Odontopediatria (AAF
(2000), o sucesso cl2z2nico deste material va

Esta associa-«0 gera um fici mentoo0O que s
uma matrizoddeemgroo|l afue em contato com o
do eugenolato e consequentemente a | ibera-.
2002) . O eugenol , al ®m de possui proprieda
anti mi crvabdioanao sduea capaci dade de desnatur a-
promove a morte dos microorgani smos ( TANGER

Para conhecer a capacidade citot-xica e
eugenol , autores reaftiamd@amo umatesrtiuallo e mg
subcut ©neo de ratos por um per?2o0do de 60 di
do materi al est8 diretamente relacionada ¢c

menor a quanti dade mkeer ogu e molt entciilail za i t ot

1996) .

Entretanto, mesmo demonstrando altos 2n
ci mento resiste °© reabsor-«o0 quando extrayv
reabsor-«o0o faxiaed -QCOlL dats al . , 1988, MAN I
desviar o curso normal de erup-«o do ger me

Com o intuito de ampliar o espectro de
autores @®podaserpspma?ses tentaram a i1 nser-»
Acresesent pwurtanto cloranfenicol e tetracic

conhecida como pasta CTZ (WALTHER, 1965; CA
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O cloranfenicolti boittoceprdeeampl a espect
considerado um f8rmaco bacteriost8tico alta
tetraciclina ® eficaz contra bagonts®@rtiiasasa qrt
Gramegatprnvesena ando, no entanto, efeitos ¢

hi poplasia de esmalte e rea-»es fotot: - Xxiceé

( YAGI ELLA et al ., 2000) .

Leal et al . (2004) citam que a teddoa-
di agn-stico pul par, n«o necessitando sequ
Corroborando com o assunt o, estudos de Ol i
utili za-«o dest a past a na rede p Yabtliiccoas d

convencionais ou a manuten-«o de espa-0s a

cab2vei s.

As pastas i1 odoformadas foram considerad
cComo as mai s utilizadas no Brasil ,i adcdarsr e
( KRAMER et al ., 2000) . Coimpdaft -arsmi d,as i«
paramonocl orofenol ( PMCC) sumentldla sQQ«xor &
facilidade de inser-«o, r§pida reabsor-«o

teci duslPnei a de efeitos sobiGOD®Y, daPBFs & O
FUCKS, 1993).
Baseado nesta cBmpobsesi €¢0,al Gue(dlexs81) pr o

obturador para dentes dec2duos composto p

il odomi o. Ap-s um ano de acompanhamento cl i
gue apenas um dente n«o obteve sucesso. Co
apresentava -tima aravreabdbsoantveh@®ptria@duzi

Uma revis«o bibliogMBluraaetealizd@DdD0Fr,

26 anos de estudo, -Bvat oousohbhr ePaas pecGuwesc
hi stopatol -gicos, <citot:-xicos e clénestosdosy
i n veiitnr ovsievro, est e materi al uma -tima escol

adicul ares de dentes dec2duos.

-

Por ®m, est a pasta apresenta al gumas de
mani pul a-«o0 da mesma quateaunmcemeato, t émpoac
da propor-«o0o dos f8rmacos e ainda indispon
do paz2s ( KRAMER et al ., 2000) . Em virtude
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modi ficada e car ece diec oess tpuadroas ¢ uaeb oeglad op a |aa¢
mo op-«o0 ter-BlPpURBRAIieta dIMELLDOOT7) .

co

< < ~w 3 < 3 < < - 0o o o 0w T T a
- ® © o ® o ® O O o

® ® r— o ©
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Qutro i mportante medicamento wutilizado
2duos ® o hidr-xido de c¢c8lcio (EBORELA;
co sol Yvel em 8gua tem seu potenci al d e
roxila (MORETTI, 2008) . Sua interven-«o

bre o0s tecidos e tamb®m bact ®refasi.t e vi dx

sucessor per manent e, reabsor-«o mais r &
empenho no processo de repara-«o0o cl 2nices
ervadas nos tratamentosracdcteomedi ma me oa
apia endod!ntica de dentes dec2duos (EST
Para ser wutilizado na forma de pasta, o
culo que permitir8 sua dissocoma-&abeosmi
cul os aquosos (8gua destil ada, soro fi

eira mais r8pida e permitem maior cont .

scosos por sua vez (propilemomgil bicloil z a4 0d
iI's |l enta os 2ons hidroxila e c¢c8lcio,; e,
| Yavei s em 8gua proporcionam ° pasta pou
EONARDO et al ., 1993; S| QUEU RM ; d e tOePrEmi, n

2

I
Cc
S

ocidade de dissocia-«0 dos 2ons c8lci o ¢
culo wutilizado (FAVA; SAUNDERS, 1999).
Autores como, Al Reraeman 9® 2Barnes (1990) i

move um aR@bieénpariandesceagjesci mento e dese
s etapas para este aconteci mento: 0s 20
ul ar gue por sua vez elimina as prote?
terianao Swa brepgbi ca- «o. Al ®m di sso, s el
socia-«o0o dos 2o0ons c¢8lcio e hidroxil a, (

mbrana plasm8tica dosl hmiscraoomaratne s M8 & L \LAe
NELS®N LHO, 1996) .

Aval i ando o efeito do hidr-xido de ¢8I
realizados em vitro conclu2ram que estas ¢
dentro do canal radicul ar mesmo ap-sS sess»
1994) Portant o, para ter uma efetiva a-«o0
hidr-xido de c¢c8lcio com 0S microrgani smos,
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per2o0do (GONC¢ALVEZ, i2n01Wi)v®alJ§ zamoe £mu coc,e s,

meidc ament os ) base de hidr-xido de <c8lcio
consequentemente inibir os efeitos t:-xicos
NELS®N LHO et al ., 2002).

Apesar das i n¥meras vantoagkersc &lidiaa as st

apresenta al gumaepu?pmiopas eidrmdlese jf@wdicso ao us

reabsor - «o, aus°®°ncia de radi opacidade e v
resist°ncia ~ compress«o (LEONARDO, 2007).

At ual meamsttene v8ri os produtos ° base de h
o UltracCal, Seloapexs, Vintoa pnex camtor @edont ol - g
et al . (1993) <cita a pasta Cal en, gue ® fo
ve2cul o hidrossol %vel € Viscoso que mant ®m
8rea desejada, di minuindo a sua solubilida
dentina radicular. J8 o Vitapex, efaomaddrpaea
de c8l ci 6s,e anpariesseméaa@i opaco e muito bi ocom

reabsor-«o dos canais radiculares maior qu:¢
CUNHA, 2005).

Mai s recentemente um esaludo(2@b2) zadompa
de wuma revis«o sistem8tica da | iteratur a
Vitapex e Srabdapder eomcoOse reeusguel ntoald o(sZ Oo)s.t r
di feren-a estat2sti caxiedno rdee o0zsi nntaot ee ieau gse no
confrontados crit®rios cl2nicos e radiogr §f
Vitapex apresentaram reabsor-«o completa ¢
dentes apresenttardoom n magsumpo rZeOsEul Mes mo ass
gue mais ensaios cl2nicos abordando a efi c¢

sejam realizados.

2. 3Materiais restauradores empregados p a

endodonti cament e

£fgeral mente aceito que o resultado fine
preenchi mento completo dos canais radicul ar
e I mpe- a, portanto, a penetra-«o0o de bact ®r
Trope (1995) desafiaram esta | - -gica endod?
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cl2nico retrospectivo, sugerindo resul tado:c
o preenchimento completo dos canaia, mas CO

Estes dados <corroboram com outros estu
i nadequadamente permaneceram com bom estad
vedament o coronal (SI DARAVI CI US et al ., 199

Outro trabaldhor amiall i daadie de restaura-»es
tratados endodonticamente com 0O mesmo (grup
autores conclu2ram que o0 risco de falha pa
vezes maieotr alP.I,NT2014) . Portanto, a es®ol ha
necess8ria para que ocorra a |l ongevidade do

N a odont opedi atri a 0s materi ai s restau

tratamentiososendoa!as Coroas de A-0 I noxid§g\
( HOLLAND et al ., 2004) . As <coroas de a-o
procedi mentos de pul pot omi as, especial ment

(GUELMANN et Paolr.®&m,2®0ZJu.ns anos mais tarde,
coroas de a-0o n«o fornecem uma adapta-«o |
podem | evar ao insucesso do tratamento ( GUE

Embora apresente utaitlaineean-t«wo rreesd uwazuirdaad omo

dent al ainda ® aplicado devido °~ =excelente
bai xa compl exi dade, bai xo custo e condi - »e
200R2Nntret antae desvaamttagronisa cben ades«o 7~ est
de desgaste de estrutura dent al sadia par s

necessidade de manipula-«o0 cuidadosa em r a
di mi nuz2do a( GAMSS ndat cal-.«,0 2000) .

No contexto atual de m2nima interven-«o
Vidro e Resina Composta t°m sido ampl amen
endodonti cament e devido a benefi2ocri os a pcaocn od

adesi va, menor risco de infiltra-»es margi
pais (KIRZI OGLU et al ., 2011).

@) i on! mero de-sei (pred a d eadtessdaai dade
bi ocompati bilidade eClaS0DD®¥;r ak AOUNDRRY, f 11%908r9
recente inova-«o0o deste materi al foi a 1incl
ci mento de i on'mero de vidro modificado por

de presa, mai or t emppr aper iterdaabdaelsh of 2es i mak h c
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propriedades desfavor-8eeias add amastod miball i dad
perda, perda das propriedades mec O©ni cas
(PAOLANTONI O et al ., 2004).

J8 as ressnagpocompa@astva z, tem sido o mat
possibilidade de preservar a estrutura dent

esmal te do dent e dec2duo gue tem seu Ci

( CASAGRANDE @008 HICKEL et al ., 2005).
Fuks et al. (2000), em um estudo | ongitu
ocl-psoxi mais em mol ares dec?2?duos de i on?! me

composta e am8l gama deauproateas (cgornucp ou?2a anmm rgo
somente a resina composta apresentou perfo

materiai s testados.
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3. OBJETIVOS

3.1 Objetivo Geral

Avaliar o sucesso clinico e radiografico, bem corfadores associados, em
pulpectomias realizadas em dentes decidacSlinica Infantguvenil da UFRGS.

3.2 Objetivos Especificos

A Relacionar o diagnoéstico pulpar inicial ao sucesso clinico e radiografico de
pulpectomias em dentes deciduos;

A Avaliar a técnca endododntica utilizada e asselzigao sucesso clinico e radiogréafico
de pulpectomias em dentes deciduos

A Analisar a qualidade da restauracdo final associda com o sucesso clinico e
radiogréafico de pulpectomias de dentes deciduos

A Avaliar os fatoreslinicos do paciente (CRD, IPV, ISG) e associlbs aoinsucesso

clinico e radiogréfico de pulpectomias de dentes deciduos
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4. MANUSCRIPT

Title: Clinical and radiographic outcomes and associated risk for failures of

pulpectomies perbrmed in primary teeth

Autores: Juliane Priscila Brustolifhiago Machado Ardenghi, Luciano Casagrande

(Artigo a ser submetido laternational Journal of Paediatric Dentistiyl[SSN on line: 1365
263X / disponivel erhttp://onlinelibrary.wiley.com/joural/10.1111/(ISSN)136363X)
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Clinical and radiographic outcomes and associated risk for failures of pulpectomies

performed in primary teeth.
Juliane Priscila Brustoliy Thiago Machado ArdenghiLuciano Casagrande
Short title: Success of pulpéamies performed in primary teeth
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composed the sample. The cl i niyceaar sp ruoncdeedrugrre
students and supervised byr esleantieodr vfaarciua btlye s
factors patianteidalwiyt hastsroeat ment failure wer
KapiMen er survivaifrackrvyveswi whas!| aged to an
pul pectomi Res(fP&tPud @)t omi es pl dlc e&d yiemres?d
i ncliunWetdhe analysis. The survival of pul pe
fol-Uupw with overal/l annual failure rate of
in the first 3 months (p<0.001). oTeee tlho nrgeesvt
than those teeth restored with resin modif
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Introduction

Pulpectomy is a technique indicated for the treatment ircdversible pulp
inflammationor necrosiscaused bydentaltraumaor caries' The main goal of endodontic
intervention is to recover the functional aspects of the affected tooth by healing or preserving
the integrity of the periapical tissues, while promoting the elimination of microorganisms
from root canals to event subsequent reinfectiof During occlusion developmenthe
preservation ofprimary teethin the archis fundamentafor space maintenance untte
eruptionof the permanerguccessor$

Despite being a widely indicated clinical procedure, thelt®saf previous studies
showed a lack of consensus regarding the techniques and materials used for pulp therapy in
primary teett?®’ Establishing a clinical protocol for primary tooth pulpectomy is difficult
because the endodontic technique involves re¢vsteps, including chemicomechanical
preparation, intracanal medication placement, and obturation. Several irrigation solutions
(different types and concentrations), instrumentation techniques (manual, rotatory), intracanal
medications used between sessi (different types and times), and obturation materials are
available. Moreover, existing clinical trials lack methodological standardization, which leads
to frequent bia8

Although most randomized clinical trials report a high success rate for priowthy
pulpectomy, these studies are generally conducted in specific clinical situations by highly
skilled professionals and do not reflect the reality of everyday clinical practice. Moreover, no
study has reported clinical patient conditions and treatmedatted variables that may be
related to the failure of therapy. Therefore, the aim of this prospective, univeasigg study
was to evaluate the success rate for and factors associated with the failure of primary tooth

pulpectomies perfoned by undergduate students.
Material and methods

Subjects and Ethical Aspects

This prospective, universiyased study was conducted from March 2014 to July
2015 at the Children and Youth Dental Clinic of the Federal University of Rio Grande do Sul
(UFRGS), PortAlegre, Brazil.

The convenience sample comprised patients aged 3 to 10 years who underwent

primary tooth pulpectomies.
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The indications for pulpectomy included spontaneous pain in eaffiested or
traumatized teeth, intraoral swelling or a sinwact interradicular and/or periapical
radiolucencies, and internal root resorption involving the cervical third of the root or external
resorption (not physiologic resorption) involving less than-tinad of the root length.
Children withreportedsystemic pdtologies or any medically compromising conditions were
excluded.

The present study was conducted in accordance with the ethical standards of the
Resolution of the National Council on Ethics in Research (n. 466/2012) and the 1964 Helsinki
Declaration. Thetsdy protocol was submitted to and approved by the Research Committee
(n. 25819) and the local University Ethics Committee (n. 24813613.7.0000.584mjsslon

to use patient data was obtained through the consent and signature of parents or guardians.

Clinical Procedures

The clinical procedures were performed by fowy#ar undergraduate students and
included clinical and radiographic examinations (diagnostic) and interventional procedures.
Pulpectomies were performed in one, two, or mergits dependig on the clinical
characteristics of t he patient and t he S
supervision was provided by senior faculty members and postgraduate students

First, preoperative radiographs were obtained and the working lengthetessished,
1i 2 mm short of the radiographic apex. Then, treatment was performed in assitgier
vital and noninfected teeth and minimum two sittings for teeth with abscesses, swellings, or
periapical and/or interradicular radiolucencies. Followinge thdministration of local
anesthesiand isolation using a rubber dam, the carious lesions were complesshoved
from the cavity walls and floors using round burs operated at a low speed. The same
procedure was performed for the pulp walls, and pulpntiea access was achieved using a
No. 6 or No. 8 round diamond bur attached to a dsiged handpiece under refrigeration.
When the coronal pulp tissue presented with irreversible pulpitis, itrerasvedwith a
spoon excavator. If the pulp tissue was ngcrocopious irrigation with 1% sodium
hypochlorite was implemented. The canals were cleaned and shaped d8ewtKat were
sequentially introduced into the canals. In some cases, final irrigation was performed with
ethylenediaminetetraacetic acid (1EBTA) for 2 min. An intracanal mediozent (calcium
hydroxide propylene glycol paste) was placed in the canals of teeth with abscesses, swellings,
or periapical and/or interradicular involvement for approximately305days; these teeth

were restored withemporary filling materials (Cl}YJ. Root canal obturation was completed
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using calcium hydroxide pasteith zinc oxide (3:1 weight proportion) mixed to the desired
consistency (toothpaste) and introduced into the root canal witfila &d/or lentulospal

or Centrix syringe. The pulp chamber whked with plastic guttgpercha and the tooth was
restored with resimodified glass ionomer cement (RMGIC; Vitremer) or composite resin
(CR; Adper Single Bond/Filtek -850, ESPE, Minneapolis, MN, USA 3M). mediate
postoperative radiographs were obtained.

Data Collection

The following information regarding treatmemiated variables was retrieved from
the dental records of patients: type of tooth involved (anterior/posterior), presence of dental
pain, tooh status (caries, trauma, restored), pulp diagnosis, use of EDTA after
chemicomechanical preparation, use of wtmaal medication, technique of endodontic
filling, quality of obturation, type of restorative material used (CR, RMGIC), numbaésit$
, and appointment duration.

In addition, factors potentially associated with treatment failure were investigated,
including sex (male, female), patient age, the Visible Plaque Index (VPI) and Gingival
Bleeding Index (GBI), the decayed, missing, filled he@tmft) index, and patient behavior
during endodontic treatment.

VP! and GB1° were used to evaluate the plaque control routine of the patients. The
number of dental surfaces was divided by the number of surfaces with visible plaque or
gingival bleedingFor analysis, the values of the two indices were dichotomized. The biofilm
control index was considered satisfactory when VPl and GBI were <20%. Caries was
classified as moderate and high, with the median value used as the threshold.

Outcomes

The patientswvere followed up for 1, 3, 6, or 12 months after th#pectomiesAt
each followup visit,one trained and calibratet#ntistevaluated clinical aspects such as pain,
swelling, edema, and excessive mobilifihe quality of the restorations was also rdedr
according USPHS criteriamarginaladaptation and the presence of adjacent ¢cafegspa =
1,0). . Periapical radiographsvere performedfor the analysis of interadicular and/or
periapical radiolucencies (regression, progression, stabilization)panddontal ligament
integrity (Kappa = 0.86).

The primary outcome was the success of pulpectomy, defiggtie absence of any

clinical or radiographic symptoms/signs suggestive of root c#émeatmentfailure. In
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addition, marginal adaptation and theeg®nce of adjacent caries were used as clinical
parameters for the evaluation of restoration quality (secondary outcome), in accordance with
the criteria and codes of the United States Public Health Service (USPHS).
Data Analysis

Data collected from pati¢mecords were included in a database, analyzed using Stata
11.2 software (College Station, Texas, USA), and expressed as frequencies and percentages
according to the independent variables.

Survival analysis was performed to assess factors associateth&itluccess of the
pul pectomies. The annual failure rate (AFR)
X)), where Ayo is the mean AFR and #fAxo0 is t
were assessed using KaplMeier analysis. Diffeences between curves were tested by the

log-rank test, and the significance level was set at 5%.

Results

In total, 81 teeth subjected to pulpectomy in 62 children (41 boys and 40 girls) with a
mean age of 5.6 1.5 yearsand a meanmft index of 6.1° 3.7 were analyzed in this study.
The mean VPI and GBI at the first visit were 33.34.3% and 30.2 34.3%, respectively.

The followup period ranged from 1 to 12 months. Among the 81 teeth, 18 (22.2%) were
evaluated for 1 month, 14 (17.3%) for 3 months(2216%) for 6 months, and 25 (30.9%) for
over 12 months. The majority of failures (24; 29.6%) occurred in the first three months, with
only six failures between 6 and 12 months 764%). The failure rate was significantly
associated with time (p < 0.00Ihe overall success rate for the pulpectomies was 62.9%.
From the pulpectomies failures, 12 teeth underweiteg@ments and the other 16 had to be
extracted.

Table 1 shows the distribution of the pulpectonaied their success rates based on the
demogaphic and clinical characteristics of the sample. Endodontic treatment was more
frequent in the posterior teeth (22, first molar; 44, second molar) than in the anterior teeth (15
incisors). The pulp status at the time of diagnostic examination revealpdnporosis
associated with periapical/furcation involvement in maximum teeth (44.4%), followed by
irreversible pulpitis (22.2%) and pulp necrosis without periafficahation involvement
(17.3%).Dental pain was present in 28 cases (11.1% provoked, 285%ianeous). After
chemicemechanical preparation of the root canal, 64.5% teeth received EDTA irrigation and
80.2% received an intteanal dressing.
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The majority of teeth (65.4%) had no root resorption at the time of endodontic
treatment, while 30.9% shed resorption of less than a third of the root length and 3.7%
showed resorption of more than a third of the root length. The quality of endodontic filling
was considered adequate (termination within 2 mm of the radiographic apex) in 54.3% cases.

In geneal, 76.5% children were cooperative during treatment, administered in at least
two sittings (84.0%).

AFR was 28.9%The failure rate was higher for teeth with a GBI of >20% than for
those with a GBI of <20% (p = 0.022), for teeth treated in multiplenggtihan for those
treated in a single sitting (p = 0.028), and for teeth restored with RMGIC than for those
restored with CR (p = 0.006) (Figura 1). . The quality of restoration carried out with RC was
considered adequate in 14 of the 18 teeth with thtenmah In contrast, only 38 of the 63 teeth
with RMCIV presented adequate quality. There were no significant differences in the failure

rates calculated according to the other individual and clinical parameters (Table 2).
Discussion

This prospective stly involved an audit of the quality of endodontic treatment
performed in primary teeth by undergraduate students at a public pediatric dental clinic.
Assessments were made on the basis of postoperative clinical symptoms and signs on
periapical radiographd'he overall success rate for the pulpectomies was 62.9% after 1 year
of follow-up, with the majority of failures occurring in the first 3 months. Gingival bleeding,
type of restorative material used, and the number of endodontic treatment sittings were
associated with the success rate of treatments.

According to a survey performed in Brazilian dental schools, the indications for
pulpectomy includarreversible pulp inflammation or necrosis caused by dental trauma or
caries’ Epidemiological studies havé®wn that in Brazil, caries still represents an important
public health problem, affecting children at an early ‘&de.the present study, deep carious
lesions were the main indication for endodontic treatment in posterior primary teeth, most of
which pesented with pulp necrosis associated with periapical/furcation involvement.

Although there is no consensus regarding the endodontic protocol for primary teeth,
recent studies have demonstrated the importance of using an intracanal dressing between
sessdns in order to decrease the microbial contamination of root c&riilarly, clinical
research has found that smear layer removal from symptomatic teeth with pulp necrosis is

associated with a higher success rate for endodontic thefoyn these pspectives, the
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primary tooth pulpectomy protocol taught and practiced at UFRGS contemplates the use of an
intracanal dressing between sessions and smear layer removal using 17% EDTA in cases of
fistula formation, suppuration, and pulp necrosis with orheut furcation/periapical
involvement.

There was no difference in the failure rate calculated according to the use of an
intracanal medicament or EDTA for dentin treatment after chemicomechanical preparation.
However, there was a significant differencehaiegard to the number of sittings required to
complete endodontic therapy; the failure rate was higher when two or more sittings were
required. This was possible because two or more sittings were mostly required for challenging
cases with severe microbiazontamination and pulp necrosis, while teeth with less
contaminated root canals (irreversible pulp inflammation) were treated in a single visit.

The success of endodontic treatment primarily depends on appropriate restorative
procedures that promote hestitc sealing of the cavity preparation and prevent microleakage.
The results of a study comprising 1010 endodontically treated permanent teeth demonstrated
that the quality of the coronal restoration was significantly more important than the quality of
theendodontic filling, considering the apical periodontal health as an outtome

Tooth-colored direct restorative materials such as glass ionomer cement (GIC) and
composite resin (CR) are widely used to restore primary and permanent teeth in children and
adolescents* GIC-based materials have several advantages, with the ease of application
making it the most feasible for use in pediatric dentistry, particularly for uncooperative
patients™ The restoration of primary teeth after endodontic treatment dthan specific
clinical indication for the use of GICs, with GICs preferred over CRs because of a decreased
working time with the former.

On the other hand, CRs present higher resistance to wear, greater microhardness, and
smoother surfaces compared witHGS, which aid in the functional recovery of caries
affected posterior teeth and the esthetic restoration of anterior teeth. In the present study, the
failure rate was higher when RMGIC was used than when CR was used. The superior
mechanical properties o€Rs, such as better adhesion and sealing capacities, may be
responsible for this outcome, particularly in teeth with extensive crown loss. A recent study
demonstrated a significantly higher risk of failure with GICs than with CRs placed in the
posterior pimary teeth of patients from poor socioeconomic backgrounds, with children
having a history of pulpal intervention presenting a high risk of faffure

The trajectory of dental plaque from childhood to adult life has been considered a

strong risk factor fo dental diseases and problems, such as caries, failure of restorative
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procedures, and tooth l05sGBI has been commonly used as a clinical parameter for the
evaluation of the oral hygiene routine of patients, because gingival bleeding is an indicator of
inadequate dental cleaning. In the present study, failure was more frequent for patients with a
GBI of >20%.

Overall, the quality of endodontic filling was considered adequate in 54.3% patients,
while the overall success rate for the pulpectomies wagG2vdich is highly unsatisfactory.
There is no other report in the literature about the quality and outcomes of endodontic
treatment preformed in primary teeth by undergraduate studgaggally, the principles of
endodontic treatment in primary teetle aery similar to those for the treatment of permanent
teeth.When compared with endodontic treatments performed in permanent teeth, the results
of the present study showed similar findirfjs

Pulp therapy for primary teeth is taught in the fourth yeahefundergraduate course
at our institute. The students are taught using dummy teeth and clinical demonstrations.
Before they can perform primary tooth pulpectomy, the students are required to fulfill all
preclinical and clinical requirements for permanieth, accumulated over four semesters of
practice. The results from the present study suggestviaw of the endodontic curriculum
requirements with regard to primary teeth and an increase in the training period at the
preclinical and clinical levelsotimprove the success rate for primary tooth endodontic
therapy performed by undergraduate students.

With regard to the limitations of this study, it is necessary to consider the relatively
shortterm clinical followup. Nevertheless, the literature dersivates that primary tooth
pulpectomies generally fail within a short period of time, frequently in association with
difficulties in accurate diagnosis and case selection based on the peculiarities of primary teeth,
such as root resorption, which is freqtlg not detected by radiographic assessment.

In conclusion, our data suggest that the success rate of primary tooth pulpectomy
performed by undergraduate students is low, with the majority of failures observed in the first
3 months after treatment. Theepence or absence of gingival bleeding, type of restorative
material, and number of sittings required for endodontic treatment may be associated with this

success rate.
Bullet points:

What this paper adds?
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To the best of our knowledge, this is thetfggidy about the quality and outcomes of
endodontic treatment performed in primary teeth by undergraduate students. These data are
very important for educational institutions, because they suggest a need for the reassessment
of curriculum requirements wWitregard to the endodontic treatment of primary teeth in order

to improve the quality of education.

Why is this paper important for pediatric dentists?

This universitybased study was conducted in a routine clinical setting and provides
valuable informabn regarding the association of patient and treatment variables with the

failure of pulpectomies performed in primary teeth by undergraduate students.
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Table 1.Distribution of pulpectomies performed in primary teeth accortbngdividual and
tooth-level variables.

Variables n %

Gender

Female 40 49.40

Male 41 50.60
Type of tooth

anterior 15 18.50

posterior 66 81.50
Dental pain

absent 53 65.40

presented 28 34.60
Tooth status

restored 23 28.40

carious 53 65.40

trauma 5 6.20
Periapical/furcation lesion

absent 39 48.10

present 42 51.90
EDTA treatment

No 28 35.44

Yes 51 64.56
Intra -canal medicament

No 16 19.80

Yes 65 80.20
Quality of endodontic filling

inadequate 37 45.70

adequate 44 54.30
Restorative material

Resin 18 22.20

RMGIC 63 77.80
Child behavior

cooperative 62 76.50

norrcooperative 19 23.50
N. appointments

1 13 16.00

2 or moe 68 84.00

Variables mean SD

Age (months) 67.11 18.47

Visible plaque index 33.70 34.34

Gingival bleeding intex 30.11 34.38

DMF-T 6.15 3.74

Consult time (min) 197.16 90.01




38

Table 2. Status (%) of the pulpectomies performed in primary teeth accaaidgnical and
demographic characteristics.

Variables n (%) of pulpectomies  Success (%) Failure (%) *P-value

Gender 0.640

Male 41 (50.6) 34 (83.0) 7 (17.0)
Female 40 (49.4) 29 (72.5) 11 (27.5)

Age 0.665
<5 years 42(51.85 34 (81.0) 8(19.0
5 years or more 39(48.15 29 (74.35) 10(25.65)

Dental Pain 0.964
absent 53 (65.4) 41 (77.36) 12 (22.64)
present 28 (34.6) 22 (78.58) 6 (21.42)

Periapical/furcation lesion 0.809
absent 39 (48.1) 30 (76.93) 9 (23.07)
present 42 (51.9) 33(78.58) 9(21.42)

EDTA treatment 0.735
Yes 51 (64.56) 40 (78.44) 11 (21.56)

No 28 (35.44) 21 (75.0) 7 (25.0)

Intracanal medicament 0.049
Yes 65 (82.2) 48 (73.85) 17 (26.15)

No 16 (19.8) 15 (93.75) 1 (6.25)

Quality of endodontic filling 0.910
Adequate 44 (54.3) 34 (77.27) 10 (22.73)

Inadequate 37 (45.7) 29 (78.37) 8 (21.62)

Restorative material 0.006
Resin 18 (22.2) 18 (100.0) 0 (0.0)

RMGIC 63 (77.8) 45 (71.43) 18 (28.57)

Child behavior 0.946
Cooperative 62 (76.5) 48 (77.42) 14 (22.58)
Non-coopearative 19 (23.5) 15 (78.95) 4 (21.05)

N. appointments 0.028
1 13 (16.0) 18 (100.0) 0 (0.0)

2 or more 68 (84.0) 50 (73.53) 18 (26.47)

Visible Plague index 0.887
<20% 32 (47.06) 25 (78.13) 7 (21.87)
>20% 36 (52.94) 28 (77.78) 8 (22.22)

Gingival bleeding index 0.022
<20% 39 (57.35) 34 (87.18) 5(12.82)
>20% 29 (42.65) 19 (65.52) 10 (34.48)

DMFt 0.163
<4 24 (38.1) 16 (66.66) 8 (33.33)
>=4 39 (61.9) 34 (87.18) 5(12.82)

Consult duration (min) 0.152
Until 190 min 45 (55.56) 38 (84.45) 7 (15.55)

> 190 min 36 (44.44) 25(69.45) 11 (30.55)
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Figure 1. Kaplari Meier survival curveDifferences between curves were tested by the-long
rank test (significance level 5%A) Pulpectomies performed in primary teeth survival
(62.9%). (B) Comparison between restorative materials. (p=0.006Cd@parson between
one ormore Vvisitsto perform the treatmer{p=0.028). (D) Gingival Bleeding Index (GBI).

(p=0.@2).
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5. CONSIDERACOES FINAIS

Basead nos resultados deste estuddgs$e concluir que:

1. O sucesso do tratamento endoddntico em dentes deoédtéocorreleionado com
experiéncia de sangramento gengival, visto que pacientes com gengivite
demonstraram mais falhas no tratamento pulpar;

2. Os dentes endodonticamente tratados restaurados com Resina Composta (RC)
apresentaram maior longevidade em comparacdo aquatados com Cimento de
lonébmero de Vidro Modificado por Resina (CIVMR). Desta maneira, ressalta
importancia da escolha do material restaurador adequado para dentes deciduos com
pulpectomia, j& que este influéncia na durabilidade deste procedimento;

3. Os dados sugerem ainda que o procedimento de pulpectomia em dentes deciduos

realizados por estudantes universitarios demonstrou taxas de sucesso baixas.
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