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RESUMO

SOUZA, Roberta Barcelos Pereira de. Contribuicao ao estudo da terapia
pulpar em Odontopediatria: revisao sistematica e ensaio clinico controlado
randomizado e duplo-cego sobre a influéncia da smear layer no
desempenho de pulpectomias em dentes deciduos. Rio de Janeiro, 2009.
Tese (Doutorado em Odontologia — Area de concentracdo: Odontopediatria) —
Faculdade de Odontologia, Universidade Federal do Rio de Janeiro, Rio de
Janeiro, 2009.

Este estudo descreveu, através de uma revisdo sistematica da literatura, o
desempenho de pulpectomias realizadas com pasta de 6xido de zinco e eugenol
(OZE) comparadas a outros materiais obturadores do canal radicular e, avaliou
através de um ensaio clinico controlado randomizado e duplo-cego a influéncia da
smear layer no desempenho de pulpectomias em dentes deciduos. A revisao
sistematica foi realizada nas bases de dados eletrénicas (1966-2008) utilizando
combinacdo de descritores de assuntos médicos e termos livres. Quarenta
referéncias foram recuperadas e aplicados os critérios de inclusdo (ensaios
clinicos randomizados prospectivos de pulpectomias avaliadas, clinica e
radiograficamente, durante pelo menos doze meses); 11 artigos foram destacados
para avaliagdo do texto completo. Destes, dois selecionados para extracdo de
dados, sendo classificados como moderado ou elevado risco de erro.
Participaram do ensaio clinico 48 pacientes saudaveis, 2-9 anos (média=4,4 *
1,6), com dentes deciduos (n=82) com comprometimento pulpar irreversivel. Apds
preparo quimico-cirurgico com limas tipo K e hipoclorito de sodio (NaOCI) 2,5%,
os dentes receberam, aleatoriamente, irrigacéo final com NaOCI 2,5% e acido
citrico a 6% (G1: remocéao da smear layer) ou NaOCI 2,5% (G2: sem remocao da
smear layer), medicacdo com paramonoclorofenol canforado entre consultas e
obturacdo dos canais com OZE. Pacientes e avaliadores estavam cegos para
irrigacdo realizada. Na revisdo sistematica, a frequencia de sucesso das
pulpectomias foi 80,0% (Calcicur), 60,0% (Sealapex), 85,0% a 100,0% (OZE) e
89,0% a 100,0% (Vitapex). OZE e Vitapex produziram canais sobre-obturados e
particulas de OZE extravasado permaneceram evidentes durante o periodo de
avaliacao. Observou-se reabsorcdo do Vitapex, Calcicur e Sealapex dentro do
canal. Apds 24 meses de acompanhamento, clinico e radiografico, 67 dentes (36
pacientes) foram avaliados. A frequencia de sucesso foi 88,1%, sem diferenca
estatistica (p=0,13) entre G1 (93,9%) e G2 (82,4%). O desempenho das
pulpectomias foi significativamente menor em dentes com radiolucidez periapical
pré-operatéria (p=0,03), contudo, ndo se relacionou as variaveis: regiao (p=0,27)
e localizacao do dente (p=0,85), condicdo pulpar (p=0,19), motivo da terapia
(p=0,84), sintomatologia clinica pré-operatéria (p=0,56), extensdo da obturacao do
canal radicular (p=0,24) e restauracdo coronaria (p=0,08). A sobrevida nao foi
significativamente diferente entre grupos (p=0,14). Em G2, o desempenho foi
menor em dentes com necrose pulpar (p=0,02), presenca de sintomatologia
clinica (p=0,02) ou radiolucidez periapical pré-operatéria (p=0,04). As demais



categorias nao apresentaram diferencgas significantes entre os grupos (p>0,05). A
lenta reabsorcao do OZE comprometeu a esfoliagcdo natural em 4,5% dos casos e
destes, 66,7% apresentaram desvio no trajeto eruptivo do sucessor permanente,
incorrendo em exodontias para evitar maloclusdo. Nenhum permanente sucessor
apresentou alteracdo na estrutura dental. Conclui-se, através da revisdo
sistematica, que as pastas de éxido de zinco e eugenol e a base de iodoférmio
e/ou hidroxido de Calcio (Vitapex e Sealapex) apresentaram taxas de sucesso
semelhantes, embora a reabsor¢do destes materiais ndao esteja bem elucidada.
No ensaio clinico, as pulpectomias com remogao da smear layer apresentaram
taxas de sucesso superior aquelas sem remocdo, embora sem diferenca
significativa. Contudo, dentes com necrose pulpar, sintomatologia clinica ou
radiolucidez periapical pré-operatéria foram significativamente favorecidos pela
remocao desta camada.

DESCRITORES: Tratamento do Canal Radicular — métodos; Pulpectomia —
métodos; Ensaio clinico controlado aleatério; Dente deciduo; Denticao
permanente; Irrigantes do canal radicular; Camada de esfregaco; Materiais
Restauradores do Canal Radicular; Crianga.



ABSTRACT

SOUZA, Roberta Barcelos Pereira de. Contribuicao ao estudo da terapia
pulpar em Odontopediatria: revisao sistematica e ensaio clinico controlado
randomizado e duplo-cego sobre a influéncia da smear layer no
desempenho de pulpectomias em dentes deciduos, Rio de Janeiro, 2009.
Tese (Doutorado em Odontologia — Area de concentracdo: Odontopediatria) —
Faculdade de Odontologia, Universidade Federal do Rio de Janeiro, Rio de
Janeiro, 2009.

This study described, through a systematic literature review, primary teeth
pulpectomy outcome performed with zinc oxide and eugenol (ZOE) paste
compared to other root canal filling materials and, evaluated through a randomized
controlled and double-blind clinical trial the smear layer influence on primary teeth
pulpectomy outcome. For the systematic review, a literature survey of the
electronic database (1966-2008) used the Medical Subject Headings and free text
terms. Forty references were retrieved and inclusion criteria (prospective
randomized clinical trials of pulpectomies evaluated clinically and radiographically,
during at least twelve months) were applied; 11 articles remained for full-text
evaluation. From these, two were selected for data extraction and classified as
moderate or high risk of bias. Forty eight patients enrolled the clinical trial, 2-9
years (mean=4.4 + 1.6 years), with primary teeth (n=82) with irreversible pulpar
pathosis. Following chemical-surgical preparation through instrumentation with
Kerr files and 2.5% Sodium hypochlorite (NaOCI), teeth received, randomly, final
irrigation with 2.5% NaOCI and 6% citric acid (G1: smear layer removal) or NaOCI
2.5% (G2: no smear layer removal), intracanal dressing with camphorated
paramonochlorophenol and root canal filling with ZOE paste. The overall success
of pulpectomy was 80.0% (Calcicur), 60.0% (Sealapex) and varied from 85.0% to
100.0% (ZOE) and 89.0% to 100.0% (Vitapex). ZOE and Vitapex lead to overfilled
canals and particles of extruded ZOE were still evident even after the evaluation
period. Resorption of Vitapex, Calcicur and Sealapex within the root canal was
also reported. After 24 months of clinical and radiographic accompaniment 67
teeth (36 patients) remained for analysis. The pulpectomies success rate was
88.1% without statistical difference (p=0.13) between G1 (93.9%) and G2=
(82.4%). The pulpectomy outcome was significantly lower in teeth with pre-
operatory periapical radiolucency (p=0.03), however, it was not related to the
others variables: region (p=0,27) and arch of the teeth (p=0,85) pulpal diagnosis
(p=0.19), treatment reason (p=0.84), pre-operatory clinical signs and symptoms
(p=0.56), extent of root canal filling (p=0.24) and coronal restoration (p=0.08).
Survival rate analysis between groups was not statistical different (p=0.23). In G2
the success rate was significantly lower in teeth with pulpal necrosis (p=0.02),
preoperatory clinical signs and symptoms (p=0.02) and periapical radiolucency
(p=0.04). The others variables were not significantly different between groups
(p>0.05). The late ZOE resorption compromises the physiologic exfoliation in 4.5%



of cases and 66.7% of these presented permanent successor deviation from the
normal path of eruption, that leads to extraction in order to prevent malocclusion.
Any succedaneum permanent presented dental structural alterations. It was
concluded, through the systematic review that ZOE paste and iodoformed and/or
calcium hydroxide pastes (Vitapex and Sealapex) yielded similar outcomes,
although there was no agreement with regard to filling materials’ resorption. In the
clinical trial, pulpectomies with smear layer removal had presented success rate
higher than those without removal, even though without significant difference.
However, teeth with pulpar necrosis, pre-operatory clinical signs and symptoms or
periapical radiolucency had been significantly favored by the removal of this layer.

KEY-WORDS: Root canal therapy — methods; Pulpectomy - methods;
Randomized controlled trial; Tooth, deciduous; Dentition, permanent; Root canal
irrigants; Smear layer; Root canal filling materials; Child.



RESUMEN

SOUZA, Roberta Barcelos Pereira de. Contribuicao ao estudo da terapia
pulpar em Odontopediatria: revisao sistematica e ensaio clinico controlado
randomizado e duplo-cego sobre a influéncia da smear layer no
desempenho de pulpectomias em dentes deciduos, Rio de Janeiro, 2009.
Tese (Doutorado em Odontologia — Area de concentracdo: Odontopediatria) —
Faculdade de Odontologia, Universidade Federal do Rio de Janeiro, Rio de
Janeiro, 2009.

Este estudio describid, a través de una revision sistematica de la literatura, el
desempefio de pulpectomias realizadas con pasta de éxido de Zinc y eugeniol
(OZE) comparadas con otros materiales obturadores del canal radicular y, evalu6
a través de un ensayo clinico controlado randomizado y doble ciego la influencia
del smear layer en el desempefo de pulpectomias en dientes deciduos. La
revisién sistematica fue realizada en las bases de datos electrénicos (1966-2008)
utilizando una combinacion de descriptores de temas médicos y temas libres.
Cuarenta referencias fueron recuperadas y fueron aplicados criterios de inclusién
(ensayos clinicos randomizados, prospectivos de pulpectomias evaluadas clinica
y radiograficamente durante por lo menos doce meses); 11 articulos fueron
destacados para evaluacion del texto completo. De estos, dos fueron
seleccionados para extraccion de datos siendo clasificados de acuerdo con el
grado de riesgo de errores como moderado o elevado. Participaron del ensayo
clinico 48 pacientes saludables de 2 a 9 anos (Media= 4,4+ 1,6), con dientes
deciduos (n=82) con comprometimiento pulpar irreversible. Después de la
preparacién quimica-quirdrgica con limas del tipo K e hipoclorito de sodio (NaOCI)
2,5%, los dientes recibieron aleatoriamente una irrigacion final con NaOCI 2,5% y
acido citrico a 6% (G1: remocién de smear layer) o NaOCI 2,5% (G2: sin remocion
del smear layer), medicacion con paramonoclorofenol canforado entre consultas y
obturacién de los canales con OZE. Para la irrigacion realizada, tanto pacientes
como evaluadores estaban ciegos. En la revision sistematica la tasa de suceso de
las pulpectomias fue de 80,0% (Calcicur), 60,0% (Sealapex), 85,0% a 100,0%
(OZE) y 89,0% a 100,0% (Vitapex). OZE y Vitapex produjeron canales sobre-
obturados y particulas de OZE extravasado permanecieron evidentes durante el
periodo de evaluacion. Se observd reabsorcion de Vitapex, Calcicur y Sealapex
dentro del canal. Después de 24 meses de acompafamiento clinico vy
radiografico, 67 dientes (36 pacientes) fueron evaluados. La tasa de suceso fue
Calcicur y Sealapex sin diferencia estadistica (p=0,13) entre G1 (93,9%) e G2
(82,4%). El desempeno de las pulpectomias fue significativamente menor en
dientes con radiolucidez periapical preoperatoria (p=0,03), a pesar de eso, no se
relacioné con las variables: regiéon (p=0,27) y localizacion del diente (p=0,85),
condicién pulpar (p=0,19), motivo da terapia (p=0,84), sintomatologia clinica
preoperatoria (p=0,56), extensiéon de la obturaciéon del canal radicular (p=0,24) y
restauracion coronaria (p=0,08). El analisis de la sobrevida de los grupos no fue
significativamente diferente (p=0,23). En G2 el desempefo fue menor en dientes



con necrosis pulpar (p=0,02), presencia de sintomatologia clinica (p=0,02) o
radiolucidez periapical preoperatoria (p=0,04). Las otras categorias no
presentaron diferencias significativas entre los grupos (p>0,05). La lenta
reabsorcion de OZE comprometioé la exfoliacién natural en 4,5% de los casos y de
éstos, 66,7% mostraron un desvio en el trayecto eruptivo del sucesor permanente,
incurriendo en exodontias para evitar maloclusién. Ningun sucesor permanente
presentd alteracion en la estructura dental. Se concluye, a través de la revisién
sistematica, que las pastas de 6xido de Zinc y eugenol y la base de iodoformio y/o
hidréxido de Calcio (Vitapex e Sealapex) presentaron tasas de suceso
semejantes, a pesar de que la reabsorcion de éstos materiales estd mal
elucidada. En el ensayo clinico, las pulpectomias con remocion del smear layer
presentaron tasas de suceso superior a aquellas sin remocién, siendo que ésta
diferencia no es significativa. A pesar de todo, dientes con necrosis pulpar,
sintomatologia clinica o radiolucidez periapical preoperatoria fueron
significativamente favorecidos por la remocién de ésta camada.

DESCRIPTORES: Tratamiento del conducto radicular — métodos; Pulpectomia —
métodos; Ensayo clinico controlado aleatorio; Diente primario; Denticidn
permanente; Irrigantes del conducto radicular; Capa de barro dentinario;
Materiales de obturacion del conducto radicular; Nifio.
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1 INTRODUGCAO

... for a mouth without cheek-teeth is like a mill without a
mill-stone, Sancho; and every tooth in a man's head is more
valuable than a diamond” (Miguel de Cervantes)

A terapia pulpar em dentes deciduos e, em especial a pulpectomia,
representa um importante capitulo para a Odontopediatria, pois € o tratamento
indicado para dentes com polpa apresentando inflamacao pulpar irreversivel ou
necrose (RODD et al., 2006; AAPD, 2008-2009) em decorréncia de céarie dental
ou traumatismo. Nao obstante a redugcdo global dos indices de carie, esta
morbidade ainda se destaca como a principal doenca relacionada a cavidade
bucal em criancas, principalmente em paises em desenvolvimento (RIBEIRO et
al., 2005; HASHIM et al., 2006). No Brasil, em média, uma crianca de 3 anos ou
menos ja possui, pelo menos, um dente com experiéncia de cérie e aos 5 anos
esta média aumenta para quase 3 dentes atacados, estatisticas que mantém o
pais aguém das metas da Organizacdo Mundial da Saude e Federacao Dentaria
Internacional para o ano 2010 (BRASIL, 2004).

De modo analogo aos preocupantes indices de doenca carie, a
prevaléncia de traumatismo na denticio decidua é alta, variando de 20%
(REZENDE et al., 2007) a 35% (ROCHA e CARDOSO, 2007), circunstancias que
contribuem para aumento no nimero de dentes com comprometimento pulpar que
necessitam de tratamento adequado para sua manutencao na cavidade bucal até
o momento de sua esfoliacao fisiolégica.

Em dentes deciduos, o sucesso da pulpectomia é dificultado por
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diversas peculiaridades. Inicialmente, destaca-se a morfologia complexa e variada
dos canais radiculares, que dificultam a remocao de bactérias e toxinas que ali se
alojam (SALAMA et al., 1992). Além disso, ha a possibilidade de danos ao
sucessor permanente decorrente da instrumentacdo dos condutos, bem como do
uso de medicamentos e material empregados (SCHEFFER et al., 1973). Deve-se
considerar, também, dificuldades na obtencao de visao radiografica adequada do
apice dos dentes (TRAIRATVORAKUL e CHUNLASIKAIWAN, 2008) e a
reabsorcdo radicular fisioldgica (HIBBARD e IRELAND, 1957). A par destes
componentes anatémico-fisioldgicos, existem outros fatores relacionados ao
préprio paciente, entre os quais, sua imaturidade para relatar os sintomas,
comprometendo a confiabilidade da dor como um indicador da extensédo da
inflamacdo da polpa (DUMMETT JR. e KOPEL, 2002), o controle de
comportamento e a adesao ao tratamento pelos responsaveis (OZALP et al.,
2005), que limitam o tratamento e, certamente, contribuiram para a relutancia
durante muito tempo pelos profissionais em usar este procedimento (HARTSOOK,
1966; TOMIC-KAROVIC e JELINEK, 1971; SCHEFFER et al., 1973).

A primeira utilizacdo de terapia pulpar foi descrita por Sweet (1930)
como uma técnica composta por sucessivas consultas com troca de formocresol,
irrigacdo com agua e obturacdo com pasta de éxido de zinco e eugenol. Outros
autores se sucederam, apresentando técnicas diferentes, com multiplas ou
apenas uma sessdo, com ou sem debridamento dos canais, irrigacdo com
variadas substancias e obturacao com diferentes pastas reabsorviveis (GOULD,
1972; RIFKIN, 1980; GARCIA-GODQY, 1987; FLAITZ et al., 1989; REYES e
REINA, 1989; BARR et al., 1991; HOLAN et al., 1992; SADRIAN e COLL, 1993;

THOMAS et al., 1994; ROSENDAHL e WEINERT-GRODD, 1995; CHAWLA et al.,
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1998; MANI et al., 2000; FUKS et al., 2002; MORTAZAVI e MESBAHI, 2004;
ROCHA e CARDOSO, 2004; MOSKOVITZ et al., 2005; OZALP et al., 2005;
PRIMOSCH et al.,, 2005; CHAWLA et al., 2008; SARI e OKTE, 2008;
TRAIRATVORAKUL e CHUNLASIKAIWAN, 2008).

Atualmente, as academias norte-americana e britdnica de
Odontopediatria prescrevem a realizagao da pulpectomia com remocao de todo
tecido pulpar inflamado ou necrético, através do debridamento, alargamento e
desinfeccao dos canais seguido, da obturagdo com pasta reabsorvivel (RODD et
al., 2006; AAPD, 2008-2009). Contudo, a utilizacdo da pulpectomia em dentes
deciduos parece apresentar uma queda, visto que em 1997 este procedimento foi
recomendado por 94% dos professores norte-americanos (PRIMOSCH et al.,
1997) enquanto que, em 2005, apenas por 85% (DUNSTON e COLL, 2008). Para
0s autores, a exodontia de um dente deciduo infectado e instalagdo de um
mantenedor de espacgo parecem apresentar menor sensibilidade técnica e maior
eficiéncia quando comparada a pulpectomia fazendo com que esta seja menos
utilizada pelos profissionais (DUNSTON e COLL, 2008). Contudo, esta forma
simplista de atendimento parece nao cumprir com o objetivo precipuo da
Odontopediatria, qual seja a manutencdo da denticdo decidua em condicoes
anatomo-funcionais até o0 momento de sua esfoliacao fisiolégica, em face de sua
importadncia sobre a saude geral, bem como sobre as fungcbdes proprias da
cavidade bucal da crianca (HOBSON, 1970). Ha de se esperar que haja busca
por procedimentos que mantenham os dentes na cavidade bucal e que
apresentem facilidade de execucdo aliada a altas taxas de sucesso. Os
profissionais que se dedicam ao atendimento de criancas, especialmente aquelas

de pouca idade, precisam compreender que esse atendimento requer
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conhecimento técnico como também dominio nas técnicas de controle de
comportamento.

O sucesso da terapia endodéntica depende da boa execucao de todas
as etapas de sanificacdo do sistema de tubulos dentinarios que incluem o
diagnéstico, a limpeza e modelagem do canal, a obturacdo e a proservagao
(ESTRELA e FIGUEIREDO, 1999). Embora todas as fases sejam consideradas
importantes, as etapas da limpeza e modelagem do canal destacam-se por serem
responsaveis diretamente pela efetividade do processo de sanificagdo. A limpeza
envolve a remocao do conteldo presente no canal radicular, passo inicial da
desinfeccdo, um dos objetivos precipuos do tratamento da polpa radicular. Este
processo € obtido pela acdo conjunta dos instrumentos endodénticos com as
substancias quimicas auxiliares e do medicamento intracanal (ESTRELA e
FIGUEIREDO, 1999).

Em atencdo as peculiaridades da denticio decidua — mormente, a
anatomia e topografia dos canais radiculares, a relagdo com as estruturas anexas,
o ciclo bioldgico e, ainda, os fatores etioldgicos da doenca pulpar — as substancias
irrigadoras utilizadas no preparo dos canais, assumem papel relevante, auxiliando
na obtencdo de um meio asséptico durante a instrumentacdo e obturagdo do
conduto (ALACAM, 1992; SALAMA e ABDELMEGID, 1994). A analise histoldgica
de dentes deciduos submetidos a pulpectomia e que apresentaram falhas durante
seu acompanhamento, demonstrou presenca de células necroticas e
inflamatérias, inUmeras bactérias, além de areas de reabsorcao e células gigante
multinucleadas, confirmando que os insucessos estdo associados a limitacdes da
técnica em produzir limpeza adequada (TANNURE et al., 2009).

A literatura apresenta recomendacdo para utilizacdo de diferentes
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agentes irrigantes no tratamento de dentes permanentes, que incluem solucao
salina, perdxido de hidrogénio, hipoclorito de sédio (NaOCI), clorexidina e agentes
quelantes como EDTA e &cido citrico (SMITH e WAYMAN, 1986). O NaOCI
apresenta capacidade de dissolver material organico, bem como, efeito germicida
comprovado quando comparado a outras substancias (SMITH e WAYMAN, 1986;
SIQUEIRA et al., 1998). Entretanto, ndo é capaz de dissolver a smear layer ou
magma dentinario (SMITH e WAYMAN, 1986; SIQUEIRA et al., 1998). Esta
camada é produzida apdés o preparo do canal pelo trabalho das limas e pode
conter material organico e até bactérias (MOODNIK et al.,, 1976). Agentes
quelantes, como o acido citrico, tém apresentado excelentes resultados na
remocao da smear layer, produzindo canais com tubulos dentinarios abertos e
paredes limpas (LOEL, 1975; SCELZA et al, 2000; KHEDMAT e
SHOKOUHINEJAD, 2008).

Em dentes deciduos, estudos clinicos sobre pulpectomia parecem dar
mais énfase aos materiais utilizados na obturacdo dos condutos do que as
substancias quimicas auxiliares. Para Thomas et al. (1994), a utilizacdo de
solucao fisiolégica como irrigante justifica-se pelas propriedades antibacterianas
da pasta obturadora. Contudo, é reconhecido que embora haja limpeza mecanica
dos canais, beneficios adicionais relacionados a desinfeccdo podem ser obtidos
quando da utilizagdo de irrigantes com comprovado efeito antimicrobiano
(SIQUEIRA et al., 1999; BARCELOS, 2002). A irrigacdo com NaOCI a 1% seguida
do acido citrico a 6% (SALAMA e ABDELMEGID, 1994) ou a 10% (PRIMO, 2000;
PITONI, 2001; BARCELQOS, 2002) foi descrita como forma efetiva de remover a
smear layer produzida durante a manipulagdo de canais radiculares de dentes

deciduos. Esta mesma associacdo apresentou melhores resultados no que



26

concerne a desinfeccao dos canais (BARCELOS, 2002) e adaptacao da pasta de
OZE as paredes dos canais (CUNHA, 2005). Ao procurar a concentracao ideal do
acido citrico, combinando efetividade na limpeza dos canais e biocompatibilidade,
a concentracdo de 6% se destacou na avaliagdo qualitativa sobre a remocao da
smear layer (GOTZE et al., 2005), comprovada capacidade de descalcificagdo, e
ainda, baixa citotoxidade (GUIMARAES et al., 2005; GUIMARAES, 2007) quando
comparada as concentragées de 8% e 10%. Considerando os resultados dos
experimentos ex vivo, recomendou-se a utilizacdo da associacao entre NaOCI e
acido citrico na clinica de Odontopediatria.

Para avaliar a eficacia clinica desta combinacdo de irrigantes e a
utilizacdo da pasta de OZE, Goétze (2005) realizou um estudo com incisivos
deciduos com comprometimento pulpar e verificou que apdés um ano de
acompanhamento, houve sucesso clinico e radiografico em 87,5% dos casos
tratados. Diante dos bons resultados, seguiu-se a um estudo controlado, em que
a remogao da smear layer ndo apresentou resultados significativamente melhores
que 0 grupo sem remocgao no primeiro ano de avaliagdo (AZEVEDO, 2007). Apos
36 meses de acompanhamento, observou-se alto indice de sucesso (92,7%) das
pulpectomias e a remocao da smear layer contribuiu para discreta melhora nestes
indices (TANNURE, 2009).

Em que pesem os significativos resultados apresentados, torna-se
importante a realizacdo de ensaios clinicos que considerem também o tratamento
de molares deciduos e que demonstrem, com forte evidéncia, se a remocao da
smear layer influencia o desempenho das pulpectomias em dentes deciduos, bem
como da efetividade das pastas obturadoras utilizadas em canais destes

elementos.



2 PROPOSICAO

Descrever, através de uma revisdo sistematica da literatura, o
desempenho de pulpectomias realizadas com pasta de 6xido de zinco e eugenol
comparadas a outros materiais obturadores do canal radicular e, avaliar, através

de um ensaio clinico a influéncia da remogéao da smear layer no desempenho de

pulpectomias em dentes deciduos. Outrossim, propde-se:

2.1

2.2

2.3

Relacionar o desempenho das pulpectomias com as variaveis:
regiao do dente deciduo tratado, localizagdo do dente deciduo
tratado no arco, diagnostico da condicdo pulpar, causa da
patologia pulpar, sintomatologia clinica pré-operatéria,
radiolucidez periapical pré-operatoria, extensao da obturacdo

do canal radicular e tipo de restauragédo coronaria.

Avaliar a influéncia da smear layer na sobrevida dos dentes

deciduos que receberam pulpectomias.

Comparar o desempenho das pulpectomias com remocao ou
nao da smear layer estratificando-se pelas categorias de cada
variavel: regiao do dente deciduo tratado, localizagdo do dente
deciduo tratado, diagnéstico da condigcdo pulpar, causa da

patologia pulpar, sintomatologia clinica e de radiolucidez
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periapical pré-operatoria, extensdo da obturacdo do canal

radicular e tipo de restauragao coronaria.

Identificar o efeito das pulpectomias sobre a época de
esfoliacdo dos elementos deciduos e a erupgao e integridade

dos permanentes sucessores.



3 DELINEAMENTO DA PESQUISA

3.1 Revisao sistematica da literatura

A primeira parte deste estudo tratou de uma revisdo sistematica da
literatura sobre materiais obturadores de canais radiculares de dentes deciduos
com inflamacéao pulpar irreversivel ou necrose pulpar submetidos a pulpectomia.
O delineamento deste estudo seguiu a metodologia proposta pelo Centro de
Colaboracao Cochrane (ALDERSON et al., 2004) para revisdes sistematicas.

A identificacao dos artigos foi realizada nas bases de dados eletrénicas
OVID Medline', PubMed? e Biblioteca Cochrane® sem restricdo de data, limitada
aos idiomas Inglés, Portugués e Espanhol e utilizando as estratégias da busca da
base OVID Medline, que foi adaptada as demais bases, quando necessario. A
pesquisa em cada base utilizou combinacédo de descritores de assuntos médicos

(ou Medical Subject Headings — MeSH) da Biblioteca Nacional de Medicina dos

' OVID Medline (http://ovidsp.tx.ovid.com/spa/ovidweb.cgi) ¢ uma sigla em inglés para Sistema
Online de Busca e Andlise de Literatura Médica (Medical Literature Analysis and Retrieval System
Online). Corresponde a base de dados bibliogréficos da Biblioteca Nacional de Medicina dos
Estados Unidos da América (US National Library of Medicine's). Contém mais de 17 milhdes de
referéncias a artigos de jornais cientificos da area biomédica. Os dados gravados no sistema sao
indexados com palavras-chave especificas de um sistema chamado Medical Subject Headings
(MeSH). A atualizagao dos titulos é feita mensalmente e possui referéncias de publicagdes dos
anos 1950/1951.

2 PubMed (http://www.ncbi.nlm.nih.gov/pubmed/) é um servico da Biblioteca Nacional dos Estados
Unidos da América e mantido pela Biblioteca Nacional de Medicina dos Estados Unidos da
América (United States National Library of Medicine) é a versdo gratuita do banco de dados
Medline, usando o tesauro de Medical Subject Headings.

% Biblioteca Cochrane (http://cochrane.bvsalud.org/cochrane/main.php?lang=pt&lib=COC) é uma
colecéo de fontes de informacdo de boa evidéncia em atencdo a saude, em inglés. Inclui as
Revisdes Sistematicas da Colaboragdo Cochrane, em texto completo, além de ensaios clinicos,
estudos de avaliagdo econbémica em saulde, informes de avaliagdo de tecnologias de saude e
revisdes sistematicas resumidas criticamente.
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Estados Unidos da América e termos livres relacionados ao tema.

A selecao dos estudos foi realizada aplicando-se os seguintes critérios
de inclusdo: (a) ensaios clinicos controlados randomizados de pulpectomias de
dentes deciduos com inflamacao pulpar irreversivel ou necrose pulpar; (b)
avaliacao das pulpectomias realizadas através de critérios clinicos e radiograficos;
(c) avaliagao prospectiva por um periodo minimo de 12 meses. Foram utilizados
como critérios de exclusdo: (a) estudos retrospectivos; (b) estudos sem grupo
controle e (c) estudos com avaliagao por periodo inferior a 12 meses.

De cada artigo selecionado foram coletados dados relativos a
metodologia empregada, participantes da pesquisa, intervencdo, critérios de
inclusdo, exclusao e avaliacdo, bem como o desempenho clinico e radiografico
das pulpectomias. Os dados foram coletados independentemente por dois
revisores e cruzados para verificar a concordancia. Os resultados discordantes
foram resolvidos por consenso com o auxilio de um terceiro revisor. A qualidade

dos artigos foi determinada de acordo com a escala de Jadad et al. (1996).

3.2 Ensaio clinico controlado randomizado e duplo-cego

Para a segunda parte deste estudo foi delineado um ensaio clinico
controlado randomizado e duplo-cego para avaliar a influéncia da smear layer no
desempenho de pulpectomias em dentes deciduos. Inicialmente, a pesquisa foi
submetida a apreciacdo do Comité de Etica em Pesquisa do Instituto de Estudos
de Saude Coletiva da Universidade Federal do Rio de Janeiro (UFRJ) sendo

aprovada sob o protocolo 122/2006 (Anexo A —p. 134).
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Foram consideradas elegiveis para participacao no estudo, criangas de
ambos 0s sexos, na faixa etaria dos 2 aos 9 anos de idade, sem
comprometimento sistémico, que se apresentaram a clinica de pés-graduacao da
Disciplina de Odontopediatria da Faculdade de Odontologia da UFRJ (FO/UFRJ)
com indicacdo de pulpectomia em um ou mais dentes deciduos uni ou
multirradiculares.

Para a selecao, os pacientes foram submetidos a anamnese e exames,
clinico e radiografico, para identificacdo dos critérios de inclusao, quais sejam,
dentes deciduos apresentando lesGes cariosas ou restauracoes defeituosas
associados a sinais ou sintomas indicativos de inflamacéao pulpar irreversivel — dor
espontanea, ou de necrose pulpar — presenca de abscesso, fistula, edema, lesdo
periapical ou interradicular (MCDONALD et al.,, 2004; OZALP et al.,, 2005;
TRAIRATVORAKUL e CHUNLASIKAIWAN, 2008). Dentes deciduos que tenham
sofrido prévia manipulagdo dos canais radiculares, com evidéncia radiografica de
metamorfose calcificante, perfuracdo de soalho de camara pulpar, reabsorcao
O6ssea envolvendo a cripta do permanente, reabsor¢ao interna ou reabsorcao
externa patolégica ou fisiolébgica comprometendo mais de um terco do
comprimento de uma de suas raizes, ou dentes cujo tamanho da coroa
remanescente nao permita isolamento absoluto e/ou posterior restauracéo
adequada (MCDONALD et al., 2004) foram excluidos do estudo.

Todos os responsaveis pelas criancas selecionadas expressaram
anuéncia para participacdo no estudo através da assinatura do termo de
consentimento livre e esclarecido (Apéndice A — p. 135). As criangas cujo estagio
de desenvolvimento permitia compreensdo sobre o tratamento, por sua vez,

também concordaram em participar do estudo.
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Todas as pulpectomias foram realizadas em duas sessdes, sob
anestesia local e isolamento absoluto do campo operatério, pelas alunas do curso
de Mestrado em Odontopediatria da FO/UFRJ, previamente treinadas.

A primeira consulta iniciou-se com remoc¢ao do tecido cariado ou da
restauracdo preexistente e acesso a camara pulpar com o auxilio de brocas
esféricas em alta rotacdo e irrigacao com soro fisiolégico a 0,9%. Seguiu-se ao
preparo quimico-cirdrgico dos canais radiculares iniciado com o avancgo apical das
limas endodbnticas tipo K com movimentos de rotacdo e tragdo no sentido
horario, atingindo todas as paredes do canal (SIQUEIRA et al., 2000). A primeira
lima utilizada foi aquela cujo calibre melhor se acoplou ao forame apical, seguida
das duas seguintes da série ou até no minimo a lima nimero 45 em dentes
anteriores (PRIMO, 2000) e 35 em dentes posteriores (BAWAZIR e SALAMA,
2006). Cada lima foi submetida a 20 incursdes antes de ser substituida por outra
(BARCELOQOS, 2002). A cada troca de limas, os condutos foram irrigados com 5ml
de hipoclorito de sédio* a 2,5%, durante 30 segundos. Ao final da instrumentacéo,
os dentes selecionados foram divididos de forma aleatéria, através do método
cara-coroa, em dois grupos, a saber: Grupo 1 (G1) — grupo com remocao de
smear layer — irrigacdo com 10ml de hipoclorito de sédio a 2,5%, 10ml de acido
citrico® a 6,0% seguida de 10ml de soro fisiolégico a 0,9%, sempre durante 30
segundos (GOTZE, 2005) e, Grupo 2 (G2) — grupo sem remocao de smear
layer — irrigacdo com 10ml de hipoclorito de sédio a 2,5% durante 30 segundos,
seguida de 20ml de soro fisiol6gico a 0,9% por 60 segundos. Apos secagem dos
condutos com cones de papel absorvente estéreis®, aplicou-se curativo intracanal

com penco de algoddo estérii embebido em paramonoclorofenol canforado

4 Hipoclorito de Sédio 1,0%. Férmula & Agao Farmécia - Sao Paulo/SP, Brasil.
® Acido Citrico 6,0%, Formula & Acao Farméacia, Sao Paulo/SP, Brasil.
® Cone de Papel Absorvente lote CC3603P Tanari Industrial Ltda - Manacapuru/AM, Brasil.
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(PMCFC)’. O selamento provisério foi realizado com guta-percha® aquecida,
seguida de restauracdo temporario com cimento de iondmero de vidro®.

A segunda consulta, realizada apdés o intervalo de uma semana,
constou de irrigacdo dos condutos com soro fisiolégico a 0,9%, secagem com
cones de papel absorvente e obturacdo com pasta de 6xido de zinco e eugenol
(OZE)'® em consisténcia padrao de pasta fluida (PAYNE et al., 1993; MCDONALD
et al., 2004), manipulada por uma Unica técnica em higiene dental previamente
treinada. A pasta foi levada ao interior do canal com espiral de lentulo'’ calibrada
no comprimento de trabalho (BAWAZIR e SALAMA, 2006). Finalmente, os
condutos foram selados com guta-percha aquecida, seguida de restauracéo
temporaria com cimento de ionébmero de vidro. A restauragcdo definitiva foi
realizada uma semana ap0s a obturacao dos canais.

Quando na segunda consulta, o elemento permanecia com
sintomatologia clinica (dor, fistula, exsudato purulento e edema) era submetido
mais uma consulta para preparo quimico-cirirgico conforme descrito previamente
e a obturacdo dos condutos era marcada para a terceira consulta. Casos que
permaneceram sintomaticos nesta terceira consulta foram indicados para
exodontia avaliacdo para a instalacdo de aparelho mantenedor de espaco.

As substancias de NaOCI foram submetidas a titulagéo (analise fisico-
quimica), para doseamento da concentracdo de hipoclorito e cloro livre. Acido
benzéico a 0,1% foi acrescentado a solucao de acido citrico para sua
conservacao (BARROSO et al., 2004). Todas as solugdes foram armazenadas

sob refrigeracéo, conforme especificacao do fabricante.

” PMC Biodinamica Quim. e Farm. Ltda - Ibipora/Pr, Brasil.

8 Guta-percha ODAHCAM — Rio de Janeiro/RJ, Brasil.

° lonémero de Vidro Vitro Molar DFL Ind. e Com. Ltda - Rio de Janeiro/RJ, Brasil.

1% Oxido de Zinco e Eugenol Super Dentaria Napoledo Ltda - Rio de Janeiro/RJ, Brasil.
" Maillefer Ind e Com Ltda - Rio de Janeiro/RJ, Brasil.
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O desempenho das pulpectomias foi avaliado através de critérios
clinicos e radiogréficos (Figura 1), por um periodo de 24 meses em intervalos de
90, 180, 360, 540 e 720 dias. Nos casos de insucesso, foi indicado a exodontia e
instalacdo de aparelho mantenedor de espaco, quando necessario. O
acompanhamento dos pacientes foi realizado por duas alunas, do Curso de

Mestrado e Doutorado em Odontopediatria da FO/UFRJ.

SINTOMATOLOGIA CLINICA
(dor, abscesso, fistula ou edema)

| sucesso clinico | | insucesso clinico |

ALTERAGAO RADIOGRAFICA ALTERAGAO RADIOGRAFICA
(radiolucidez periapical ou interradicular) (radiolucidez periapical ou interradicular)
1 i 1
| regressao " estabilidade ” agravamento || agravamento " estabilidade ” regressao |

v

Sucesso radlo rafico | insucesso radlg\g‘réﬁco | | sucesso radiografico |

Figura 1: Critérios clinicos e radiograficos para determinagcao do desempenho das pulpectomias
em dentes deciduos como sucesso ou insucesso.

O detalhamento da metodologia empregada em cada fase desta

pesquisa pode ser obtido nos artigos apresentados no capitulo 4 desta tese.



4 DESENVOLVIMENTO DA PESQUISA

Artigo 1: ZOE paste pulpectomies outcome in primary teeth: a
systematic review

Artigo 2: The influence of smear layer removal on primary tooth
pulpectomy outcome: a double blind, randomized and
controlled clinical trial with long-term evaluation
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4.1 Artigo 1

ZOE paste pulpectomies outcome in primary teeth: a systematic
review

Roberta Barcelos, DDS, MSD,*° Marcia Pereira Alves dos Santos, DDS,
MSD, ? Laura Guimardes Primo, DDS, MSD, PhD,° Ronir Raggio Luiz,
Stat, MSc, DSc® and Lucianne Cople Maia, DDS, MSD, PhD°®

? Postgraduate student, Department of Pediatric Dentistry and Orthodontics, School of
Dentistry, Federal University of Rio de Janeiro.

® Assistant Professor, School of Dentistry, Salgado de Oliveira University (UNIVERSO).

® Associate Professor, Department of Pediatric Dentistry and Orthodontics, School of
Dentistry, Federal University of Rio de Janeiro.

4 Associate Professor of Institute of Public Health Studies, Federal University of Rio de
Janeiro, Rio de Janeiro, Brazil

ABSTRACT

Purpose: To perform a systematic review in which the clinical research question
for primary teeth with irreversible pulpal pathosis was how pulpectomies
performed with zinc oxide eugenol paste compared to other materials in their
clinical and radiographic outcomes succeed after twelve or more months of follow-
up. Methods: A literature survey of the electronic database (1966-2008) used the
Medical Subject Headings and free text terms. A hand search was also performed.
Forty references were retrieved and inclusion criteria (prospective randomized
clinical trials of pulpectomies evaluated clinically and radiographically, during at
least twelve months) were applied; 11 articles remained for full-text evaluation.
From these, two were selected for data extraction and quality assessment. In
cases where relevant data were necessary, the authors, if available, were
contacted to obtain the required extra information. Results: Selected studies
showed moderate or high risk of bias. The overall success of pulpectomy was

80.0% (Calcicur), 60.0% (Sealapex) and varied from 85.0% to 100.0% (ZOE) and
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89.0% to 100.0% (Vitapex). Solely Calcicur presented success rate significantly
lower when compared to ZOE and Vitapex. These pastes lead to overfilled canals
and particles of extruded ZOE were still evident even after the evaluation period.
Resorption of Vitapex, Calcicur and Sealapex within the root canal was also
reported. Conclusion: In primary teeth with irreversible pulpal changes ZOE
pulpectomies yielded similar outcome than Vitapex and Sealapex, although there

was no agreement with regard to filling materials’ resorption.

INTRODUCTION

Pulpectomy, is a treatment modality indicated for primary teeth diagnosed
as having irreversible pulpitis, on the basis of reported symptoms and/or clinical
findings, or non-vital radicular pulp with or without associated infection." The aim of
this treatment is to retain teeth with irreversible pulp pathosis in a symptom free
state until they are lost naturally during the transition from primary to permanent
dentition, thus avoiding the extraction. The adequate treatment of pulpally involved
teeth may preserve the arch space if normal function can be restored, prevent
aberrant tongue habits and speech alterations and maintain normal masticatory
function as well as aesthetics. The rationale includes the removal of irreversibly
inflamed or necrotic radicular pulp tissue by cleaning the root canal system,
followed by root canal filling with a material that can resorb at the same rate as the
primary tooth and be eliminated rapidly if accidentally extruded through the
apex.'?

Despite the high success rates pointed out by previous studies®'® pulp
therapy of primary teeth still remain controversial'’ for a number of reasons, such

as root canal morphology, inherent physiological root resorption, the close
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proximity of the permanent successor tooth, complex diagnosis because of
patients’ immaturity to adequately relate their symptoms and the difficulty of
obtaining good radiographic views of primary tooth apices, behaviour management
of pediatric patients, parents compliance and especially, the choice of technique
and filing material. Many studies®'® have been conducted to evaluate and
compare the success rate of different root filling materials, and up to now, zinc
oxide and eugenol paste, calcium hydroxide and iodoformed paste are the most

commonly used material."®

Considering the lack of evidence-based studies about
root canal treatment, since the only systemic review found in the consulted
literature about pulp therapy for primary teeth stated that there is no reliable
evidence supporting the superiority of one type of treatment for pulp involved
primary molars,'® the aim of this study was to use the principles of evidence-based
dentistry to examine the relative efficacy of filing materials for pulpectomy in
primary teeth. The clinical research question was how pulpectomies in primary
teeth with irreversible pulpal pathosis performed with zinc oxide eugenol paste

compared to other materials succeed in their clinical and radiographic outcomes

after twelve or more months of follow-up.

METHODS
Search Strategy

The dental literature on the filling materials for root canal treatment was
reviewed. The subject search used a combination of controlled vocabulary
(Medical Subject Headings — MeSH) and free text terms as shown in Table 1. The
following databases were used in order to conduct computerized searches:

PubMed (from 1966 to week four of November 2008), OVID Medline (from 1966 to
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week four of November 2008) and Cochrane Library (to November 2008). To
identify studies included or considered for this review, detailed search strategies
were developed for each database searched. This was based on the search
strategy developed for OVID Medline, but revised appropriately for each database.
In addition to electronic database searching, hand-search of relevant journals was

also performed. Language was restricted to English.

Selection Criteria

Eligibility of the studies was determined by reading the title and abstracts of
the articles retrieved from each database and selecting for inclusion only those
papers fulfilling the following criteria: prospective randomized clinical trials; root
canal treatment and evaluation performed by clinical and radiographic criteria
during at least twelve months. Studies that evaluated partial pulpectomy were
excluded. All the abstracts that appeared to meet the inclusion criteria were
selected and collected. Two researchers (R.B. and M.S.) performed the selection
process independently, and afterwards the results were compared. In cases of
discrepancies, a consensus decision was taken with a third evaluator (L.M).
Moreover, the reference lists of the selected articles were also searched manually
for additional relevant publications that may have been missed in the database
searches.

The same researches independently evaluated the complete manuscripts of
the selected abstracts. A consensus was reached with regard to which articles
fulfilled the inclusion criteria, and these were finally included in the systematic

review. No restrictions were placed on sample size, but case series without
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controls, retrospective studies, case reports, in vitro trials, text books, letters and

review articles were not considered.

Data Collection

Data were extracted on the following items: sample size, number of
patients and age, inclusion and exclusion criteria, procedures and materials used
for root canal treatment, type of teeth treated (anterior or posterior), pre-treatment
pulp condition (necrosis or vital pulp), number of dropouts and withdraws, overall
success, statistical results and authors’ conclusions. The data were extracted from
each article by the same evaluators that had selected the articles. Interexaminer
conflicts were resolved by discussing each article to reach a consensus. In cases
where relevant data were necessary, the authors, if available, were contacted to

obtain the required extra information.

Quality assessment and risk of bias

Quality assessment of the included trials was undertaken independently
and in duplicate by two reviewers (R.B. and M.S.), as part of the data collection
process. The non agreement results were solved by consensus with the third
evaluator (L.M). The studies were classified according to slightly modified criteria

12° The criteria were: the adequate definition of exclusion

proposed by Jadad et a
and inclusion criteria, the description of randomization method, allocation
concealment and the blinding method of researchers or clinicians and other people
involved in the clinical trial, the report withdrawals and drop outs during the period

of following-up with and the adequate definition of success and failure criteria. The

quality assessment was made by answering yes, no or undetermined to each
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criterion previously described. When the answer was “yes” for all questions the
study was classified as A (low risk of bias); when the answer was “no” for one or
two question, or when there was “undetermined” answer a score B (moderate risk
of bias) was applied, and; when the answer was “no” for three or more questions it
obtained a C (high risk of bias which seriously weakens confidence in the results).
Again, this process was performed independently by the two researches

previously cited and crossed to verify concordance.

RESULTS

The initial search identified 40 references in the electronic databases and
many related citations were found in more than one search engine. Comparing the
results between databases, PubMed obtained the greatest diversity of abstracts
(n=24), but did not include the entire set of abstracts selected in other databases.
Seven references were not included in the retrieved citations from Pubmed, 4
retrieved from Cochrane Library and 3 from Ovid Medline. The total of different
references found was 31 and additional 2 references were identified by hand
searching. After collecting all the abstracts from different databases, which
appeared to fulfil the selection criteria (n=11), and verifying their eligibility by
reading the full articles, only two well-design studies remained (Figure 1). This
represents 6.1% of total number of retrieved references. The majority of articles
were rejected because the methodology used was not adequate (case reports,
retrospectives studies, in vitro trials, and review articles),'®213192129 |ack of a

7,30,31

control group to factor out clinical and radiographic findings or because they

were not related to comparisons between ZOE and others filling materials,***° as

16,41-43

can be seen in Table 1. Four studies were excluded because they had an
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evaluation period of less than twelve months, in spite of been randomized
controlled studies (Table 1). A summary of the selected full articles is presented in
Tables 2 and 3. The root canal filling materials evaluated in these articles were

14,15

zinc oxide and eugenol (ZOE) paste, a premixed calcium hydroxide and

iodoform paste (Vitapex),'*'®

and two calcium hydroxide pastes (Calcicur and
Sealapex).’

The two studies reported that the clinical signs and symptoms as pain,
fistula and intraoral and extraoral sweeling had disappeared completely in all
cases and clinical failures were just related to abnormal tooth mobility (Table 4).

Regarding radiographic criteria for success all failed teeth were that teeth
with the most severe radiographic pathology. Ozalp, Saroglu and Sonmez'
described that two teeth (2/20) in ZOE group showed a discrete increase in bone
radiolucency at the 6-month follow-up, but because these teeth were clinically
asymptomatic and the size of radiolucencies did not increase, the teeth continued
under control and the treatment was considered successful at 18 months.
Otherwise, at 6 months, two teeth in both the Calcicur (2/20) and Sealapex (2/20)
groups exhibited resorption of the material and pathological root resorption or
periapical pathosis and had to be extracted as were considered failures. In the
Calcicur group, another two teeth (2/20) showed an increase in the size of
radiolucency and mobility and were also extracted.'® Furthermore, Trairatvorakul &
Chunlasikaiwan' demonstrated that Vitapex appeared to resolve furcation
pathology at a faster rate than zinc oxide-eugenol. The difference in success rates

between materials at 6 months was statistically significant, but at 12 months both

materials yielded similar results (Table 4).
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Considering the clinical and radiographic success taken together, it varies
from 85.0%'* to 100.0%'° to ZOE group and from 89.0%'* to 100.0%' in the
Vitapex group. The overall success rate of ZOE and Vitapex groups was not
statistically different on booth studies (Table 4). Solely Ozalp, Saroglu and
Sonmez'® compared Calcicur and Sealapex that exhibited an overall success rate
of 80.0% and 60.0%, respectively. Although these materials presented lower
success rate when compared to ZOE and Vitapex groups its difference was
statistically significant just between Calcicur and them.

Overfilled material was found postoperatively in ZOE and Vitapex group,
although at the end of follow-up all cases in the Vitapex group showed complete
resorption while only few teeth in the ZOE group exhibited the same result (Table
4). All teeth in the Calcicur and Sealapex groups were considered as adequately
filled, and overfilled material resorptions problems were not found. Otherwise the
resorption of Vitapex,'*' Calcicur'® and Sealapex'® within the root canal was also
reported (Table 4) and some teeth were considered to retreatement because of
it.'> Deflection of the permanent successor tooth bud from the normal path of
eruption was diagnosed both in ZOE and Vitapex treated teeth (Table 4).

In both studies some patients had more than one tooth treated. Regarding
the quality assessment articles were classified as moderate' or high' risk of bias
(Table 5). No meta-analysis could be undertaken due to the limited number of
studies included. Subgroup and sensitivity analyses were also inappropriate.
DISCUSSION

Treatment success evaluation was undertaken in the studies by means of
similar clinical and radiographic criteria and regular interval appointments. These

characteristics are important, as they provide similarity between treatments
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studied. However, it is clear that there were differences in some aspects of clinical
procedures, such as the type of treated teeth, files and irrigants used, number of
appointments and initial pulp condition. According to the criteria used for the
quality assessment of the studies, none was classified as A category. The
selected studies showed moderate or high risk of bias as they failed to record
some information considered essential for complete randomized clinical trial
reporting. In some cases this was simply due to incomplete reporting. Although the
randomization method were adequate in the Trairatvorakul and Chunlasikaiwan'
study, attempts to conceal allocation were not reported. These aspects of trial
designing and reporting need to be improved, since it has been shown that
randomized controlled trials (RCT), in which randomization and allocation
concealment procedures were inadequately conducted, tended to overestimate
treatment effects.?%** Therefore, in order for obtaining scientific based evidence in

t,*° once it will be

clinical practice RCT should strictly follow the Consort Statemen
essential to judge the reliability or relevance of the findings. Regarding the method
of blinding of assessors, it is recognized that it is not always possible to blind
outcome assessors in RCT examining the effectiveness of pulp treatment, due to
the differences between materials applied in the studies, however the clinical
assessments should be carried out by experienced, calibrated examiners who
were not involved in the placement procedures. Ideally they should be blinded to
the treatment conditions.*® Blinding evaluation is necessary, because open
outcome assessment has also been shown to overestimate treatment effects.?***

Another studies limitation was due to clustering of teeth within individuals as one

patient would have more than one tooth pulpectomized.
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The chemical-surgical preparation of root canals plays an important role
in eliminating, or at least in the maximal reduction, of the amounts of irritants within
the root canal, which is of utmost importance for the treatment outcome.*” There
was no agreement between studies as regards chemical substances used during
treatment, as the irrigants used were 5.0% sodium hypochlorite and 0.5%
metronizadazole' or 2.5% sodium hypochlorite.’ There is no apparent consensus
regarding the ideal NaOCI concentration to be used for root canal irrigation, and
studies have investigated its concentrations ranging from 0.2%* to 12%*. An
ideal endodontic irrigant should have several features, as maximal antibacterial
properties and minimal or lack of cytotoxity. Most of the serious effects of irrigant
occur when the solution is pushed beyond the root apex and reaches both
periodontal ligament space and alveolar bone. In primary teeth it becomes more
serious considering radicular physiologic resorption and the close proximity to the
permanent successor. So, atemption should be done to select the NaClO
concentration, considering that cytotoxicity and antibacterial property of sodium
hypochlorite is dependent on concentration.®®°' Nevertheless, all substances
reported in the studies were ineffective for removing the smear layer.® Smear
layer removal opens the dentinal tubules and allows the irrigant solution to
penetrate dentin to a greater depth, with the potential to Kkill intratubular
microorganisms®® and may lead to better treatment outcome.

The literature differs about the number of appointments to perform the root
canal treatment and some authors agree that one visit pulpectomy is more efficient
for the professional as well as the patient.? Ozalp, Saroglu and Sonmez'® and
Trairatvorakul & Chunlasikaiwan'® performed one-visit pulpectomy. Considering

the treatment success described in the two studies, this seems to have no
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influence, although it has to be taken into account that the study of Ozalp, Saroglu
and Sonmez included teeth showing signs of degenerating pulp changes, without
evidences of abscess, fistula or abnormal mobility, which could be easier to
maintain and or attain adequate root canal cleaning. Moreover, it should be
stressed that taking into account the age of the patients, a single visit may not be
adequate for uncooperative patients. A two-visit procedure was necessary for
some of the patients presenting behaviour management problems in the Ozalp,
Saroglu and Sonmez'® trial. Also, teeth with necrotic pulp may require more visits
for removing the debris and microorganisms from the root canals. Moreover,
although the impact of intracanal dressing on the treatment outcome still remains
debatable,> a protocol with two visits may reliably renders root canals free of
bacteria before filling.

Furthermore, considering the inclusion criteria, Ozalp, Saroglu and
Sonmez'® selected primary molars, whereas Trairatvorakul & Chunlasikaiwan'
just included mandibular molars. The complex morphology of root canals in
posterior teeth is well known, and therefore, root canal treatment of posterior teeth
was not recommended for a number of years, as it presented the difficulties of
adequate root canal cleaning and shaping.>>°® The present results confirmed that
molars primary teeth pulpectomy are so effective as in anterior teeth. This
procedure may be considered as a suitable alternative to extraction of pulpless
molar tooth.

As regards root filling materials, ZOE was the first material used for filling
root canals® and the success rates reported in literature varies from 53.0% to
100.0%.3413132280 |odoform based pastes were then proposed as a filler, due to

their disinfectant and resorbability properties. The success rate with iodoform



48

based pastes varies between 65.0% and 100.0%.2%°81.62

and Calcium hydroxide
from 86.7% to 100.0%.”'"124142 Other studies pointed out good results after using
a combination of pure iodoform and calcium hydroxide powder.'* %% Although
many clinical trials have been published about the subject, few studies with
adequate methodology are available for comparing the results between different
pastes. The articles selected for this review presented different results by
comparing the success rate between studied pastes. In both, ZOE and Vitapex did
not present statistical significant difference, which indicates that based on clinical
and radiographic data, similar success rates for primary teeth can be expected
with either ZOE or a calcium hydroxide and iodoform paste. However, the sample
size of these studies were small, especially the second selected study. The
difference between materials was not statistically significant but is not clear if the
treatments did not differ or it was due to insufficient power to detect the difference.
Also, both studies do not meet the criteria to qualify for low risk of bias and one of
them was limited by an evaluation period of a maximum of 12 months, which is
considered a short term.*® Further long-term high quality randomized and
controlled clinical trials are required to confirm the present findings with strong
evidence.

It is important to stress out that the two studies reported that same cases
were classified as requiring further observation at a first evaluation and later
judged as radiographically successful. Even though the American Academy of
Pediatric Dentistry’s guideline on pulp therapy states that the radiograph infectious
process of pulpectomized teeth should resolve in 6 months, the found results

6,41

agreed with previous studies™”’ that, in some cases, more definitive assessments

could be made at longer follow-up times. It is indicative of the progressive
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improvement in the treated teeth and that different results for the evaluated
materials may be observed, according the evaluation period, as some materials
appeared to yield faster resolutions than others. This observation emphasizes the
statement that short periods of evaluation are not indicated to compare filling
materials and the exclusion of short-term follow-ups in systematic review of this
matter. Also, early evaluations were not able to detect evidence of deviation from
the normal path of eruption, an important criterion for a root filing material
selection.

Loss of patients and withdrawals represent the great disadvantage of long-
term studies. Long term evaluation on the retention rate of ZOE filler after primary
teeth as its relationship to exfoliation and succedaneous dentition are

available, %1364

with many important findings to clinical practice. Although, these
studies with evaluation period of over 24 months are based on retrospective
evaluations that presents some disadvantages as the reliance on patient records,
lack of randomization and their accuracy.®® Some systematic reviews are
performed with retrospective studies, but considering the possibility of high biased
interpretation of such data, the present review excluded studies designed as
retrospective evaluation.

The oral health policies and clinical guidelines of the American Academy of
Pediatric Dentistry stated several objectives of pulpectomy procedures in primary
teeth, and the first one is that there should be radiographic evidence of successful
filing without gross overextension or underfilling'. The selected studies'*'°
reported that particles of extruded ZOE were still evident even the evaluation
|13

period. Regarding the retention of ZOE after pulpectomy, Sadrian and Col

demonstrated that none of the retained filler particles caused any observable
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pathology and were also not related to treatment failure. Therefore, as Vitapex can
be rapidly eliminated from periapical tissues and does not set to a hard mass that
may contribute to the deflection of permanent successors, it has been considered
a suitable alternative to ZOE as primary tooth root filling.'® Besides, Vitapex
presents two components, calcium hydroxide and iodoform, which are responsible
for the antibacterial properties of its material, although its cytotoxic effects have

not been established.? Otherwise, Ozalp, Saroglu and Sonmez ™

reported the
necessity of re-treatment of some teeth because of resorption of the material in the
root canal in all three groups that used iodoform and/or calcium hydroxide pastes
(Vitapex, Calcicur and Sealapex), and Trairatvorakul and Chunlasikaiwan'
diagnosed deflection in the successor permanent from the normal path of eruption
in both groups. Considering the differences of results regarding materials ability to
resorb, long-term randomized and controlled clinical trials should be undertaken to

ascertain the impact of the early resorption of Vitapex and on the eruption of

succedaneous dentition.

CONCLUSIONS

Based on scientific information available at present, this evidence based

assessment concludes that:

1. In primary teeth with irreversible pulp changes, pulpectomy are effective,
and ZOE pulpectomies yielded similar outcome than Vitapex and
Sealapex.

2. There was no agreement with regard to filling materials’ resorption.

Further long-term randomized controlled trials should address the
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effectiveness of currently used materials for pulpectomy of primary

teeth.
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Initial Search = 40

Not repeated references = 31

Hand Searching = 2

Abstracts and articles rejection:
+ Inadequate metodology = 14

* Not related to comparisons between
ZOE and others filling materials =9

* Not controlled studies = 4
* Follow-up less than 12 months = 4

Identified references = 33

Reading title and abstracts

Abstracts selected = 11

Reading full text

Articles selected = 2

Figure 1: Flow chart of studies selection process.
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Table 1. Sensitivity of Electronic Databases Searched

N¢ of Reasons of abstracts or articles rejection
Abstracts Full text arlt icltez Not related to Absence Follow-
stracts ull tex selecte comparisons
Database Search strategy Results selected  selected and not Inadequate betwr:een 20E of a up less
included in Methodology and other filling control  than 12
PubMed materials group  months
PubMed  ((“root canal filling materials” 24 05 02 NA 13 05 03 01
AND “pulpectomy”) AND
(“child” or “adolescent”) NOT
(“pulpotomy”) NOT
(“permanent teeth”))
Ovid *pulpectomy AND *"root 11 04 02 0 02 03 04 0
Medline canal filling materials" and
*child / limited to clinical trial,
all
Cochrane “tooth, deciduous” and 05 02 01 0 01 02 0 01
Library “pulpectomy” in The
Cochrane Central Register
of Controlled Trials
Reference - 02 02 0 0 0 0 0 02
lists and
hand-
search

NA = not applicable



Table 2. Description of sample (size, age, treated teeth and initial pulp condition) and sample collection
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N2 of teeth

A (N2 of Age Follow- Treated Initial pulp . . . I Randomizatio
uthor . up o Inclusion criteria Exclusion criteria
patients) per (years) (months) teeth condition n Method
group
ZOE: 20 (NR) e abnormal mobilty ~ *NR
Vitapex: 20 Ul ;ref\i/é(:ar;ce of abscess
253%;2:221'? Sealg\;g( .90 4-9 18 Posterior degeneration e Spontaneous pain e Internal or
(NR) : changes pathologica! external
Calcicur : 20 root resorption
(NR) e Unhealthy patients
¢ Presence of deep ¢ Block
caries lesion with pulp randomization
exposure, where the
ZOE: 27 (NR) bleeding could not be
stopped following
removal of the .
coronal pulp tissue ;;te)lllterat|on of root
Trairatvorakul * Spontaneous pain e Internal resorption
and 3-7 12 Postgrior Infected * Chronic apical e Physiologic root
Chunlasikaiwan' (mandibular) abscess reso)r/ption more than
* Abnormal mobility a third of its lengh
] e radiographic pulp ;
Vitapex: 27 exposure in the crown e Unhealthy patients
(NR) * Root and

supportativ structure
with discontinuity of
lamina dura or
furcation involvement.

NR = Not reported



Table 3. Clinical procedures for root canal treatment, clinical and radiographic criteria for treatment judgment and drop-outs
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Author Irrigants Files Intracanal Interval Clinical criteria Radiographic criteria Drzﬁzms
dressing evaluation withdrawals
Absence of: ,
e Pain: Pre'sence of furcation
5.0% sodium e Gingival swelling radiolucency -
Ozalp, Saroglu hypochlorite and 0.5% Not e Tenderness to Pre_sence of periapical
’ 15 : " H-files . 2 months o radiolucency Not reported
and Sonmez metronidazole solution applicable percussion; . .
R - Continuity of lamina dura
(final irrigant) e Abnormal mobility, .
: . Presence of pathologic
* Fistula; root resorption
e Abscess P
¢ healthy tissue Continuity of lamina dura
(absence of Reduction in the size of
. o . swelling, redness any pathologic inter-
gﬁﬁgﬁgﬁ;ﬂ 2h'5 % ;sﬁg'rlijtrg K-files a w(?etlble 6 months or sinus tract) radicular and/or periapical Not occured
yp PP Absence of: radiolucencies
e Pain; Evidence of bony

Abnormal mobility,

regeneration




Table 4. Summary of extracted results from selected studies
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Failure Overall success Overfilling material Resorption of Deflection of
Author Material Clinical Radiographic  Rate Statistic Absolute F{esorp_tlon of material within the permanent
(n) (n) (%) results frequency overfilled the canal (n) bud of normal
° (test) (n) material (n) path (n)
ZOE 0 0 100.0% 6 2 1 NR
Vit 0 0 100.0% 7 7 6 NR
Ozalp, Sarog1lg and apex *p<0.05
S Z-test
onmez Sealapex 2 2 90.0%  (&1esY 0 0 2 NR
Calcicur 4 4 80.0% 0 0 2 NR
ZOE 2 4 85.0% = 10 2 0 4
Trairatvorakul ar114d (Firs)h;r’s
Chunlasikai
uniasiawan = vitapex 1 3 89.0% exacttest) NR 15 19 2

NR = not reported
* Statistical difference between Calcicur and ZOE and Vitapex groups



Table 5. Determination of the quality of the studies.
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Exclusi oL . Succe
onand Description Descriptio  Descripti R«_eport of ssand Ris
. . n of on of withdraw .
inclusio of . failure kof
Study n randomizati allocation evaluator als and criteria  bias
. concealm blinding drop outs ; .
criteria on method ent method report define
defined P d
Ozalp,
Saroglu and Yes No No No No Yes C
Sonmez'®
Trairatvorakul
and
o Yes Yes No Yes Yes Yes B
Cﬂunla3|kalwa

n

*A — low risk of bias, when the answer was “yes” for all questions; B — moderated risk of bias, when the

answer was “no” for one or two question, or when one answer was undetermined; C — high risk of bias, when

the answer was “no” for three or more questions.
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ABSTRACT

This randomized, controlled, and double-blinded clinical trial evaluated the
outcome of primary tooth pulpectomy with and without smear layer removal.
Forty eigth patients with primary teeth (n = 82) having irreversible pulpal
pathosis were enrolled in the study. Chemical-surgical preparation was
performed with Kerr files and 2.5% NaOCI, final irrigation with 2.5% NaOCI, 6%
citric acid (G1), or 2.5% NaOCI (G2), intracanal dressing with camphorated
paramonochlorophenol, and root canal filling with ZOE paste. After 24 months,
36 patients remained for analysis (n = 67 teeth). The pulpectomy success rate
(G1 = 938.9%; G2 = 82.4%) was not statistically different (p = 0.13) between
groups. In G2, the success rate was significantly affected by pulpal necrosis (p
= 0.02), preoperatory clinical signs/symptoms (p = 0.02) or periapical
radiolucency (p = 0.04). Extraction was needed in 4.5% of cases due to

overretention. It was concluded that smear layer removal did not affect primary
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tooth pulpectomy outcome, although teeth with pulpal necrosis or preoperatory
clinical signs/symptoms or periapical radiolucency were significantly favored by

this layer removal.

INTRODUCTION

Pulpectomy corresponds to root canal procedures for primary teeth with
irreversibly inflamed or necrotic radicular pulps due to caries or trauma (1, 2).
Because of the importance of pulpectomy in maintaining teeth with pulpal
changes until their usual exfoliation time, many studies (3-19) have been carried
out to evaluate and compare the success rates of different pulpectomy
procedures. Despite the high success rates pointed out pulp therapy of primary
teeth still remain controversial (20).

It is important that a pulpectomy rationale include removal of irreversibly
inflamed or necrotic radicular pulp tissue, maintaining cleanliness of root canal
systems, and obturating the canals with a resorbable filling material (1, 2).
Considering the difficulties in mechanical debridement and shaping, as bacteria
located in areas such as isthmuses, ramification deltas, irregularities, and
dentinal tubules are not eliminated by mechanical means alone one should
exercise extreme caution with chemical cleaning. Conversely, published reports
have compared and evaluated the effect of different root filling materials on the
outcome of primary tooth pulpectomy. In addition, no agreement exists among
investigators regarding which chemical substances should be used during
primary tooth pulpectomy as irrigants, since inert solutions like water (6, 19),
saline (9, 17), hydrogen peroxide (5, 13, 14, 17), sodium hypochlorite in various

concentrations 0.5% , 1.% (15), 2.5% (3, 10, 12), and 5.0% (8, 11) until other
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substances like 0.5% metronidazole (3, 8) and a mixture of hydrogen peroxide
and ethylenediamine tetraacetic acid (EDTA) (15), had been employed. Also,
some ex vivo studies (21, 22) have already demonstrated the effectiveness of
irrigation with citric acid in removing the smear layer generated by root canal
instrumentation in primary teeth and producing clean canal walls with open
dentinal tubules, although to the best of our knowledge, there is no evaluation of
such combination on pulpectomy outcome, using a randomized and controlled
design.

Considering the lack of clinical studies based on the highest levels of
evidence to strongly support the effectiveness of such a regimen of primary
tooth pulpectomy, the primary objective of this randomized, controlled clinical
trial was to compare the outcome of pulpectomy completed with smear layer
removal versus no removal. We hypothesized that treatment with smear layer

removal would demonstrate a superior success rate at 24 months.

METHODS
Experimental design

A double-blind, randomized, controlled trial of smear layer removal
versus nonremoval in the pulpectomy of primary teeth was designed, analyzed,
and interpreted according to the Consolidated Standards of Reporting Trials
(CONSORT) (23, 24). The study received ethical approval from the Ethics
Committee Institute of Public Health Studies, Federal University of Rio de
Janeiro, Rio de Janeiro, Brazil. Informed consent was obtained from all

participating parents and legal guardians.
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Patients who attended the Pediatric Dentistry Clinic at the Federal
University of Rio de Janeiro, Brazil, who were healthy, between 2 and 9 years
old, and had at least one primary tooth indicated for pulpectomy were
candidates for inclusion if any of the following criteria were fulfilled: (a) history of
spontaneous pain, (b) presence of sinus tract, (c) continuous bleeding after
amputation of coronal pulp tissue, (d) no pulp tissue remaining when the pulp
chamber was accessed, and (e) purulent discharge from the canal. Patients
having teeth meeting iany of the following criteria were excluded from the study:
(a) unrestorable tooth, (b) tooth with interradicular or periapical radiolucency
involving more than half of the shortest root in vertical measurement, (c) tooth
with internal root resorption (d) physiologic or pathologic external root resorption
of more than a third of its length, (e) obliteration of the root canal, or (f)
inadequate bone support evidenced by no physiologic tooth mobility when
compared to the contralateral. This evaluation was assessed by a single
investigator (R.B.) (who did not perform any pulpectomy) after a thorough
anamnesis to assess any history of pain. It included a clinical examination of the
surrounding gingivae and mucosa and standard radiographic exam. Periapical
radiographs were taken with Kodak Insight films (size 0, F-speed) using a Rinn
Holder (Dentsply Rinn, Elgin, Ill). The x-ray machine (Raios X Spectro, Dabi
Atlante, Sdo Paulo, Brazil) operated at 70 kVp and 10 mA. Time exposure was
adjusted for the tooth type, and processing was manually performed adjusted

by time-temperature. All patients were protected by a lead apron and collar.

Pulpectomy Procedures and Evaluation
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All pulpectomy procedures were performed by ten graduate pediatric
dentistry students, previous trained by two pediatric dentists (L.G.P. and R.B.),
in a standardized treatment protocol. All pulpectomies were performed during at
least two visits. At the first visit, the tooth was isolated with a rubber dam after
local anesthesia. After removing all carious tooth structure and gaining access
to the pulpal chamber, chemical-surgical preparation was performed through
instrumentation using a pullback action, with Kerr files up to size 35. The
working length was manually determined as 1 mm short of the radiographic
apex. Canals were irrigated with 10 ml 2.5% NaOCI (Férmula & Acéo, Séao
Paulo, Brazil) between the uses of each instrument. After the last instrument
was used and irrigation performed, the teeth were randomly irrigated in each
canal with either 10 ml 6% citric acid (Férmula & Ac¢ao) followed by 10 ml saline
solution (smear layer removal group = Group 1) or 20 ml 0.9% physiologic
solution (smear layer nonremoval group = Group 2). The root canals were dried
with sterile paper points, and intracanal dressings with camphorated
paramonochlorophenol coated by warm gutta-percha. Glass ionomer cement
was used as a temporary sealant.

At the second visit a week later, if any sign or symptom was present,
the chemical-surgical preparation was repeated as previously described. In
case there were no signs or symptoms, under local anesthesia and rubber dam
isolation the root canals were irrigated with 10 ml 0.9% physiologic solution,
dried with sterile paper points, and then filled with zinc oxide—eugenol (ZOE)
paste (SS White, Rio de Janeiro, Brazil) using a spiral lentulo in a slow-speed
handpiece. The tooth was restored with either composite resin, glass ionomer

cement or stainless steel crown (SSC), at the next visit in the following week.
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Patients were asked to return for recall examinations at 3-month intervals during
the first 6 months and then at 6-month intervals for up to 24 months.

Patients undergoing a second appointment for chemical-surgical
preparation were scheduled for another visit to complete treatment. In this third
appointment, if any sign or symptom was still present, treatment was deemed to
have failed, extraction was planned, and space maintenance was considered.
Figure 1 summarizes the protocol for pulpectomy treatment.

Both patients and assessors were blinded as to which treatment was
assigned throughout the treatment and follow-up period. The mechanism of
randomization was made by tossing a coin by a third person (J.A.F), not
involved in the trial. This information was given to the operator after the last file
usage and irrigation and recorded only at the end of the trial. So, almost all
chemical-surgical preparation was performed without awareness of which group
the patient would be assigned to, although the operator could not be blinded to
the chemical irrigants because of their color and odor differences.

The primary outcome measure was the pulpectomy success rate after
24 months of follow-up. Treatment was judged to be successful when both
clinical and radiographic criteria were fulfilled. Clinical success was defined as
complete freedom from signs and symptoms, that is, no pain, swelling, fistula,
or sensitivity to percussion. Radiographic success was defined as absence of
(a) widened periodontal ligament space, (b) pathologic internal or external
resorption, (c) canal calcification, (d) new periapical or interradicular
radiolucency and (e) increase in size of preoperative radiolucency. The teeth
were examined independently by two assessors (R.B. and P.N.T.) in a blinded

fashion and then reviewed together. If there was a disagreement, the case was
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discussed until final agreement was reached. If divergence continued, the lower
ranking was used.

Other variables that might have influenced treatment outcome were
also evaluated as follows: (a) region of treated teeth (anterior or posterior); (b)
arch of treated teeth (maxillary or mandibular); (c) initial pulp condition (vital or
necrosis; (d) cause of pulp pathology (dental caries or trauma); (e) preoperatory
clinical signs and/or symptoms (present or absent), (f) preoperatory periapical
radiolucency (present or absent), (g) adequacy of root canal filling, and (h) type
of coronal restoration. Adequacy of root canal filling was recorded from the
immediate posttreatment radiograph as underfilled (where ZOE ended 1 mm or
more short of the apex), flushfilled (ZOE appeared to end at radiographic apex),
and overfilled (ZOE extruded past radiographic apex)_(18).

During the follow-up appointment, patients were also examined for
shedding of primary teeth and eruption of succedaneous teeth. Likewise, we
searched for radiographic signs of retained ZOE in the alveolar area and
evidence of permanent tooth bud deflection from the normal eruption path.

Before evaluation of the study images, each examiner graded a series
of 20 radiographic images not associated with the study sample in order to
enhance calibration and interrater agreement. Consensus was reached on
images that were not initially scored the same by examiners. Two weeks after
the calibration session, each examiner independently scored another set of 72
radiographs, also not included in the study sample. All images were again
scored 1 week after this evaluation. The hierarchical kappa (k) test for all
evaluated criteria was more than 0.86 (examiner 1) and 0.90 (examiner 2) for

intraexaminer reliability and more than 0.89 for the interexaminer reliability. Both
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intra- and interrater agreement showed good reproducibility among the
examiners_(25).
Statistical analysis

Sample size was determined by assuming that the pulpectomy success
rate would be 98.0% in Group 1 (G1) and 72.9% in Group 2 (G2). Those are
mean values calculated from previous trials that were evaluated for at least 12
months, from pulpectomies performed with the same chemical-surgical
preparation as G1 and G2. Based on 0.8 power to detect a significant difference
(p = 0.05; two-sided), 33 teeth were required for each group. To compensate for
an expected loss at follow-up of 15.0%, we planned to enroll 40 teeth in each
group.

Results were recorded and analyzed using the statistical package
SPSS 13.0.0 (SPSS Inc, Chicago, Ill, USA). Descriptive analysis was
performed. Numerical variable was analyzed using the Mann-Whitney test and
categorical variables by Fisher exact test and chi-square test. A log-rank test
was conducted to compare the survival of G1 and G2, and the Kaplan-Meier
method was used for representations of survival. Missing responses were
analyzed according to Hollis and Campbell (26). The significance level was 5%

(p < 0.05).

RESULTS
From a total of 93 teeth in 57 eligible participants, the final sample
consisted of 82 primary teeth in 48 children (male, 51.8%; female, 48.2%),

mean age, 4.4 (standard deviation = 1.6) years. Eight teeth (9.8%) in five
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patients were lost at follow-up; thus data from 74 teeth were available for
intention-to-treat analysis (Figure 2). Another seven teeth (8.5%) were
considered protocol “violators” because signs and symptoms were still present
even after two chemical-surgical preparation sessions, so their treatment could
not be concluded; consequently, 67 teeth (81.7%) remained for per-protocol
analysis (Figure 2). Demographic, clinical and radiographic baseline
characteristics were not statistically different among groups (Table 1). Patients
in G1 ranged in age from 2 to 9 years (mean = 4.6; standard deviation = 1.8)
and from 2 to 8 years (mean = 4.8; standard deviation = 1.6) in G2, (Mann-
Whitney test; p = 0.62).

At 6 months, the overall success rate in G1 was 100.0% (39/39), as no
clinical or radiographic failures were recorded, while one clinical and one
radiographic failure were observed in the G2 group, leading to 94.4% (34/36)
overall success. At the end of the first year after treatment (12 months), no
clinical failures were recorded for any group, although one radiographic failure
was recorded for G1 and three for G2, yielding overall success rates of 97.1%
(34/35) and 90.6% (29/32), respectively. At the 18-month assessment, one
clinical failure was recorded in G1. This tooth exhibited sinus tract and
periapical pathosis and was also recorded as a radiographic failure. In G2, only
one radiographic failure was recorded. The overall success rates at 18 months
were 97.0% (32/33) for G1 and 96.6% (28/29) for G2. No clinical or radiographic
failures were observed at 24 months, and the overall success rates were
100.0% (G1, 31/31; G2, 28/28) for both groups. No statistical differences were

found in any evaluation at any time interval (p < 0.05).
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Data for a total of 67 teeth (85.7%) initially recruited were available at
the end of the study and were compared on a per-protocol basis. The overall
success rate was 88.1% (59/67), considering both groups together. G1 had a
93.9% (31/33) success rate compared with 82.4% (28/34) in G2. Although G1
had the highest success frequency, this difference was not statistically
significant (p = 0.13). Survival analysis was carried out for those teeth, and
although the G2 curve diverges from that of G1 (Fig. 3), the overall survival was
not statistically lower (log-rank Mantel-Cox; p = 0.14). Regarding the seven
teeth that were not filled because the signs and symptoms of complete healing
were not achieved, one belonged to G1 and six to G2. All were considered
treatment failures and were included in the analysis with an intention to treat.
Based on this analysis, G1 showed a higher success frequency (92.5%; 37/40)
when compared with G2 (71.4%; 30/42), with a significant difference between
them (p = 0.01). The success rate was not related to the operators (p = 0.78).

Considering other variables that might have influenced the treatment
outcome, the presence of a preoperative periapical radiolucency was
statistically significant (Table 2). Failure distribution according to tooth type was
17.4% (4/23) for the central incisors, 33.3% (1/3) for the maxillary first molars,
25.0% (1/4) for the maxillary second molars, 14.3 (1/6) for the mandibular first
molars, and 12.5% (1/8) for the mandibular second molars, with no significant
differences (p = 0.47). The failure rate of pulpectomies was also not statistically
related to type of incisor (central vs lateral; p = 0.08) and type of molar
(maxillary vs mandibular; p = 0.39 or first molars versus second molars; p =

0.84).



72

The analysis of others variables that might have affected treatment
outcome compared by groups showed that the overall success was significantly
influenced by the initial pulp condition, the presence of preoperative clinical
signs and symptoms and periapical radiolucency (Table 2).

During the 24 month follow-up evaluation, three teeth were extracted
because both clinical and radiograph exams indicated they were overretained
and that two of the succedaneous permanent teeth were erupting ectopically.
These finding were not related to the adequacy of the root canal filling, as one
teeth was classified as underfilled and the others flushfilled (p = 0.15). All the
overretained teeth were anteriors and the pulpal change had occurred because
of caries.

In order to handle missing responses, besides reporting the complete
case analysis (ignoring all those with unknown outcome), various approaches
were applied on the data (a, b, ¢, and d). Assuming that all patients in both
groups with unknown outcome to have had either a good (a) or a poor (b)
outcome and the extreme cases favoring G2 (d), gives similar results, with no
statistical significant difference. However, the extreme cases favoring G1 (c)

showed a significant difference (Table 3).

DISCUSSION

The present study demonstrated an overall successful treatment
outcome (88.1%), which is in agreement with other studies that used ZOE paste
as the root canal filler (6, 8-11, 14, 17-19). Although many clinical trials have
been published on this subject, it is clear that differences exist in certain clinical

procedures such as type of files, substances used during chemosurgical
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preparation, number of appointments, and differences between initial pulp
condition and type of teeth. The primary difference between our study and the
others is the introduction of smear layer removal. The combined use of NaOCI
and citric acid during chemosurgical preparation showed the best results insofar
as reducing bacterial numbers and smear layer removal in primary teeth (21,
22). In addition, citric acid solution is less citotoxic when compared with other
solutions such as EDTA and EDTA-T (27). For these reasons, a 2.5% sodium
hypochlorite and 6.0% citric acid combination was selected for this clinical
protocol.

On per-protocol analysis, the combination of NaCIO and citric acid
during chemosurgical preparation in the present study achieved better results
when compared with the use of NaClO alone, although this difference was not
statistically significant. Moreover, in those cases wherein treatment was not
concluded, it is possible to clearly identify the effect of adequate root canal
cleansing on therapy outcome. Including the unfinished cases, there was a
significant difference between groups. It should be borne in mind that the study
design mandated that the teeth be distributed randomly and, according to the
baseline analysis, the groups were similar to all others variables that might
influence treatment outcome. So, of itself, smear layer removal would affect the
results. The data demonstrated that, besides leading to better treatment
outcomes, smear layer removal is also closely related to adequately relieving
the clinical signs and symptoms that might prevent treatment conclusion. Also,
considering just the finished cases teeth with preoperative clinical signs and
symptoms were significantly favored by the smear layer removal. Ours findings

of the positive influence of smear layer removal on the success rate is
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supported by previous findings (28). Bacterial reduction is significant after
chemosurgical preparation, although thorough elimination was rarely observed
and can jeopardize the outcome of endodontic therapy. From a clinical
standpoint, this fact reinforces the need of an intracanal medication to eliminate
remaining bacteria within the root canal system. Removal of the smear layer
opens the dentinal tubules, possibly allowing the intracanal dressing to
penetrate deeper into the dentin to eliminate intratubular microorganisms (29).
The usage of a intracanal dressing requires a two visit protocol and
even in permanent teeth, the choice of one-visit versus two-visit root canal
therapy for necrotic teeth with apical periodontitis is a source of current debate.
The British clinical guidelines for primary teeth (2) postulate that this decision
should be made depending on whether the radicular pulp is irreversibly inflamed
or necrotic, with or without associated periradicular pathosis. If infection is
present, and the presence of an exudates does not allow drying of the canal,
consideration should be given to the two-stage pulpectomy technique, wherein
the canals are dressed with an antimicrobial agent for 7-10 days and
subsequently filled at the second visit. Some authors agree that the one-visit
pulpectomy is more efficient for the professional as well as for the patient (3,
11). The two-visit treatment was planned for this protocol for two reasons: (a)
the reasonable biologic argument that teeth treated in two visits with an
interappointment antimicrobial dressing would experience improved healing (13)
and (b) younger children and uncooperative patients do not support long
appointments, which are required for the single-visit pulpectomy (9, 11, 12). It is
worth pointing out that our findings corroborate the choice of a two-visits-

protocol and also confirms the statement that in primary tooth pulpectomy, more
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emphasis should be placed on chemical means rather than mechanical
debridement.

In our study, there were no significant differences as to the type of
treated teeth, although posterior teeth presented more failures (18.2%) when
compared with anterior teeth (8.9%), in accordance with Coll and Sadrian (18),
who reported a molar success rate lower than their incisor rate. Although, do
not corroborate others that reported better results for posterior teeth than for
anterior teeth (16, 19), probably associated to the restorations, because the
possibility of microleakage for the short-post and composite restorations used in
anterior teeth (16). The complex morphology of root canals in posterior teeth is
well known; therefore, root canal treatment of posterior teeth presents
difficulties in adequate cleaning and shaping of canals (4, 13, 15) and this fact
may explain the worst results found in posterior teeth. Also, the influence of the
coronal restoration on treatment outcome is well documented (5, 12). In our
study the relative frequency of failures with SSCs has been greater than with
other restorations. SSC is a very useful choice for effective tooth reconstruction,
although technical drawbacks include difficulties in proper intercuspation and
gingival inflammation as a consequence of poor cervical adjustment and by
failure to establish correct proximal contact. The two failed teeth restored with
SSCs presented increased in periapical radiolucencies and exudates from the
marginal gingiva. This last finding confirmed the difficulty of achieving a perfect
cervical adjustment with SSCs.

Teeth showing signs of degenerative pulp changes, without evidence of
abscesses, fistulas, or abnormal mobility can be easier to maintain and to attain

adequate root canal cleaning. So, the preoperative status of the treated root
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affects the outcome of therapy. Thus, while success rates of 65% (17) for
necrotic teeth was reported, success rates higher than 80% for vital teeth has
already been reported (8, 19). Our results have demonstrated that only one
failure (1/8) was related to a vital pulp, confirming that necrotic pulps are more
difficult to treat. In addition, Coll and Sadrian (18) demonstrated that the
success rate of pulpectomies was related significantly to the amount of
preoperative resorption. These authors stated that the excessive preoperative
root resorption could indicate teeth with extensive preexisting infection in the
periradicular area that made it difficult to resolve with a pulpectomy procedure.
Our results include a single case of failure (1/8), which corresponded to a tooth
with no periapical involvement. According to Moskovitz et al. (5), there is no
contradiction between the findings, because both root resorption and periapical
radiolucent defects are radiographic expressions of the periapical inflammatory
process. In addition, when the influence of a preoperative pulp condition, such
as the presence of a periapical radiolucency, was analyzed by group,
significantly worse results were found in the group of teeth treated with no
smear layer removal. These findings reinforced the hypothesis that smear layer
removal is an important adjunct to the treatment of teeth with an established
infection as it improves root canal cleaning.

Teeth with treatment failure were prepared for histopathologic and
scanning electron microscopic evaluation. Necrotic tissue and chronic
inflammatory cells associated with Howship’s lacunae in external root resorption
were observed in all specimens submitted to histopathology. Photomicrographic
analysis showed apical and furcation areas heavily infected with

microorganisms and Howship’s lacunae (30). These findings suggest that the
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main factors responsible for pulpectomy failure were the difficulties_in infection
control due to technique limitations associated with the morphological
irregularities created by external or inflammatory resorption. Combining our
previous failures findings (30) to clinical and radiographic outcome described
we assume that the major factors associated with endodontic failure are
bacterial infection persisting in the canal space or periradicular area.

The use of an intracanal dressing has been pointed out as a factor that
might interfere with the absorption of materials (such as foreign body giant cells
being chemically fixed by the phenolic products used as interappointment
dressings) and, thus, losing their potency (10). The main question involving
ZOE paste as an effective root canal filler is related to its ability to resorb. In
spite its being a popular filling material with high success rates (7, 8, 10, 11,
18), ZOE does not seems to meet some important criteria for an ideal root canal
filling because of the delayed resorption of the material when compared with
physiological root resorption. Even though it has been described as a
resorbable material, particles of ZOE have been observed after tooth exfoliation
(7). Despite being considered a long-term evaluation study, 24 months of follow-
up do not permit analysis for the presence of paste retention or the
pulpectomies’ relationship to exfoliation and to the development of the
succedaneous dentition. Our preliminary findings demonstrate that 78.6%
(11/14) of all overfilled canals showed overretained ZOE at 6 months’ follow-up.
In previous reports, particles of extruded material in postoperative cases
recorded as overfilled were still evident even after 16 months of follow-up, in
frequencies that varied from 67.0% (11) to 100.0% (3, 9). For these reasons,

calcium hydroxide paste or calcium hydroxide with iodoform had been
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considered as suitable alternatives for ZOE as it does not set as a hard mass
that could deflect the permanent successor (9). Conversely, these materials
have been shown to resorb at a much faster rate than the root (9-11). This
subject remains unsolved; a recent systematic review (31) identified only two
clinical studies (8, 10) meeting the highest standards of evidence and
concluded that there is no difference between those materials and ZOE, and
also there was no agreement with regard to the filling materials’ resorption (31).

During follow-up evaluation, three teeth (4.5%) had to be removed
because of overretention and two of them deflected the successor’s path. The
need of extraction due to overretention at shedding time or deflection from the
normal path of eruption has already been reported (9, 18). The main factor
associated with ectopic eruption of succedaneous teeth is the unresorbed ZOE
(6, 18). The three teeth extracted exhibited a large amount of retained ZOE, but
it was not related to the extent of filling as one tooth was considered underfilled
and the other flushfilled. Periodic and meticulous evaluation of teeth subjected
to pulp therapy is necessary to detect any alteration on the normal path of
eruption to avoid malocclusions.

Traumatic injuries in the primary dentition could deflect the path of
permanent successors, so the inclusion of traumatized primary teeth in our
sample may be a confounding factor. Data analysis has demonstrated that
trauma (14.3%) was slightly more related to failure when compared with dental
caries (11.7%), in accordance with previous report that the pulpectomy success
rate was not affected by the reason for treatment (18). However, Primosch et al
(6) indicated that incisors treated secondarily to dental trauma failed at a

significantly higher rate compared with teeth treated for dental caries.
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Furthermore, in our sample any traumatized teeth were found to be associated
with ectopic eruption of succedaneous teeth, as previously suggested (6).
Enamel defects in permanent incisors were associated with traumatized,
endodontically involved and treated primary predecessors (14), although no
such case was found on our data.

In permanent teeth, the apical extent of root canal fillings (underfilled,
flushfilled, or overfilled) seems to have no correlation with treatment failure (32).
However, the extent of root filling on pulpectomy outcome in primary teeth
seems to be controversial. In some studies (6, 18), overfilling beyond the apex
was statistically associated with failure. On the other hand, Yacob et al (19)
reported that underfilled canals failed significantly more often than those
completely filled or overfilled. Likewise, other investigators (5, 12) reported no
significant difference in the success rate, depending on the extent of root canal
filling, although there was a tendency toward successful treatment in cases of
under- or flush-filling, in accordance with our results. Furthermore, the extent of
root canal filling was not related to preoperative periapical radiolucency or to
overretention of primary teeth.

Another point that should be considered is that in most studies, the
operators were experienced specialist pediatric dentists (9) with clinical and
patient-management skills that would generally be considered incomparable to
primary dental care professionals (33). The tested protocol was carried out by
pediatric dentistry graduate students. It was intended to extrapolate the
previous trials with a limited number of operators. Success rates of different
operators were found to vary considerably in a previous study about primary

teeth pulpotomy (34) and indicated the potential of operator effect. As the
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success rate in our data was not related to operators, it probably occurred
because all clinicians were previously trained by two pediatric dentists and also
were assisted during appointments. Penesis et al (35) also used second-year
endodontic residents to conduct their trial, but in their opinions, postgraduate
students are more skilled than many general dentists and probably less skilled
than an experienced specialist. Also, once treatment was performed under
faculty supervision with the opportunity for consultation and assistance as
needed, it might not be truly representative of either specialty practice or
general dental practice settings (35). In spite of these variables we assume that
this used protocol seems to be highly affordable for most clinicians and is
straightforward and not technically demanding, because it provided satisfactory
results not limited to a small numbers of operators.

From a practical standpoint, the costs of clinical studies and the
difficulties of dealing with patient dropouts over time have limited many studies
to 12 months as an end point. Our findings have demonstrated that most of
failures occurred during the first year, but only after 18 months was the number
of successful cases established. Likewise, many authors (8-10, 18) reported
that some cases were classified at first radiographic evaluation as requiring
further observation and later judged as successful. It is indicative of the
continued improvement in treated teeth that different results for the same
materials are observed. Depending on the evaluation period, some materials
appeared to yield faster resolution than others.

A possible shortcoming of this study is that the statistical analysis used
a per-protocol strategy. Various imputation methods can be used to estimate

the missing responses; however, no one can give an unbiased estimate of the
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treatment effect (26). The extreme case analysis was selected as a form of
sensitivity analysis. The results were not used as required by the intention-to-
treat strategy (26) because of the potential to overestimate the benefits
associated with the use of smear layer removal. Another limitation of this study
was due to the clustering of teeth within individuals as one patient would have
more than one tooth pulpectomized. Because of the small sample size, no
attempt were account for clustering. Even with this limitation, we believe that
bias was not introduced and that our results were applicable to the general
population; internal dependence of the results did not compromise precision of
the results. In addition, the use of a randomized, double-blind, controlled
design, with appropriate randomization of the sample for important factors
(clinical and radiographic characteristics), and a long-term follow-up serve to
validate our research and assure with strong evidence found results.

In conclusion, a 24-months evaluation of primary teeth pulpectomy with
smear layer removal did not affect the pulpectomies outcome, although, it may
be assumed with strong evidence that teeth with pulpal necrosis or pre-
operatory clinical sintomatology or periapical radiolucency were significantly

favored by this layer removal.
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Figure 1: Flow chart of the protocol for pulpectomy procedures.

Assessed for eligibility
(n=93 primary teeth in 57 patients)
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(n=11 teeth in 9 patients)
« Not meeting inclusion criteria
Enrollment |—> | (n= 11 teeth in 9 patients )
* Refused to participate (n=0)
« Other reasons (n=0)

I

Randomization

/\

Allocated to intervention (G1)
(n=40 teeth in 24 patients)
*Received allocated intervention (n=40)

Allocated to intervention (G2)
(n=42 teeth in 24 patients)

Allocation *Received allocated intervention (n=42)

+Did not receive allocated intervention (n=0) +Did not receive allocated intervention (n=0)
Lost to follow-up Lost to follow-up
(n= 6 teeth in 4 patients) (n= 2 teeth in 1 patient)
+Death (n=3 teeth in 1 patient) *Death (n=0)
+Loss of contact (n=3 teeth in 3 patient) Follow Up +Loss of contact (n=2 teeth in 1 patient)

Discontinued intervention
(n=6 teeth in 6 patients)
*Not completed treatment (n=6 teeth)
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(n=33 in 19 patients) Analysis (n=34in 17 patients)
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Discontinued intervention
(n=1 tooth in 1 patient)
*Not completed treatment (n=1 tooth)

Figure 2: Flow diagram of participants through each stage, demonstrating for each
group the number of teeth randomly assigned, received treatment, completed the
study protocol, dropped out, and analyzed for primary teeth pulpectomy outcome.
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Figure 3: Kaplan-Meier survival curves for G1 and G2 treated primary teeth.
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Table 1: Baseline characteristics of each group

G1 G2

Characteristics n (% within group) n (% within group) p value

Gender

Male 16 (66.7) 13 (54.2) 0.76

Female 8 (33.3) 11 (45.8) )
Tooth region

Anterior 24 (60.0) 25 (59.5) 0.97

Posterior 16 (40.0) 17 (40.5) )
Tooth arch

Maxillary arch 28 (70.0) 35 (83.3) 0.15

Mandibular arch 12 (30.0) 7 (16.7) )
Cause

Dental caries 37 (92.5) 38 (90.5) 0.74

Trauma 3 (7.5) 4 (9.5) )
Pulpal diagnosis

Vital pulp 12 (30.0) 13 (31.0) 0.75

Necrotic pulp 28 (70.0) 29 (69.0) )
Clinical signs or symptoms

Present 18 (45.0) 14 (33.3) 023

Absent 22 (55.0) 28 (66.7) '
Periapical radiolucency

Present 22 (55.0) 25 (59.5) 0.68

Absent 18 (45.0) 17 (40.5) '

*Chi-square test



Table 2: Influence of some variables on the overall pulpectomy outcome and compared by group

Overall outcome G1 G2
. Success Failure Total Success Failure Total Success Failure Total
Variables (n=59) (n=8) (n=67) P7VAU® ",131) (n=2) (n=33) (n=28) (n=6) (n=34) P-Vvalue
n (% within variable) n (% within each group) n (% within each group)

Tooth region

Anterior 41(91.1) 4(8.9) 45(100.0) 0.97 19(95.0) 1(5.0) 20(100.0) 22(88.0) 3(12.0) 45(100.0) 0.41

Posterior 18 (81.8) 4 (18.2) 22 (100.0) ' 12(92.3) 1(7.7) 13(100.0) 6(66.7) 3(33.3) 22(100.0) 0.13
Tooth arch

Maxillary arch 46 (88.5) 6(11.5) 52(100.0) ..  22(95.7) 1(4.3) 23(100.0) 24(82.8) 1(10.0) 52(100.0) 0.1

Mandibular arch 13 (86.7) (13.3) 8(100.0) ' 9(90.0) 5(17.2) 13(100.0) 4(80.0) 1(20.0) 8(100.0) 0.59
Cause

Dental caries 53 (88.3) 7 (11.7) 60 (100.0) 0.84 28(93.3) 2(6.7) 30(100.0) 25(83.3) 5(16.7) 60(100.0) 0.42

Trauma 6(85.7) 1(14.3) 7(100.0) ' 3(100.0) 0(0.0) 3(100.0) 3(75.0) 1(25.0) 7(100.0) 0.35
Pulpal diagnosis

Vital pulp 21(95.5) 1(45) 22(100.0) .o 8(88.9) 1(11.1) 9(100.0) 13(100.0) 0(0.0) 22(100.0) 0.22

Necrotic pulp 38(84.4) 7 (15.6) 45 (100.0) ' 23(95.8) 1(4.2) 24(100.0) 15(71.4) 6(28.6) 45(100.0) 0.02
Clinical signs/symptoms

Present 23 (85.2) ) 27 (100.0) 056 15(93.8) 1(6.3) 16(100.0) 6(54.5) 5(45.5) 27 (100.0) 0.02

Absent 36 (90.0) ) 40 (100.0) ' 16 (94.1) 1(5.9) 17 (100.0) 22(95.7) 1(4.3) 40(100.0) 0.83
Periapical radiolucency

Present 28 (80.0) 7 (20.0) 35(100.0) 0.03 16 (94.1) 1(5.9) 17(100.0) 12(66.7) 6(33.3) 35(100.0) 0.04

Absent 31(96.9) 1(3.1) 32(100.0) ' 15 (93.7) (6.3) 16(100.0) 16 (100.0) 0(0.0) 32(100.0) 0.31
Extent of root canal filling

Ideal 36 (87.8) 5(12.2) 41 (100.0) 20(95.2) 1(4.8) 21(100.0) 16(80.0) 4 (20.0) 20(100.0) 0.14

Overfilled 11 (78.6) 3(21.4) 14 (100.0) 0.24 7(87.5) 1(12.5) 14(100.0) 4 (66.7) 2(33.3) 14 (100.0) *

Underfilled 12 (100.0) 0(0.0) 12 (100.0) 4 (100.0) 0(0.0)0 12(100.0) 8(100.0) 0(0.0) 12(100.0) 0.35
Coronal restoration

Glass ionomer cement 23 (95.8) 1 (4.2) 24 (100.0) 13 (100.0) 0(0.0) 24 (100.0) 10(90.9) 1(9.1) 24(100.0) 0.27

Composite resin 33(86.8) 5(13.2) 38(100.0) 0.08 16 (94.1) 1(5.9) 38(100.0) 17(81.0) 4(19.0) 38(100.0) 0.23

Stainless steel crown 3(60.0) 2(40.0) 5(100.0) 2(66.7) 1(338.3) 5(100.0)0 1(50.0) 1(50.0) 5(100.0) 0.71

*No statistics are computed because the outcome was a constant



Table 3: Effect of various methods of handling missing responses

G1 G2
Outcome Success Failure Total Success Failure Total p value
n (% within group) n (%within group)

Overall outcome

Analyzed to 24 months 31 2 33 28 6 34

Missing data -- -- 6 -- -- 2
Sensitivity analysis

Complete cases analysis 31(93.9) 2(6.1) 33(100.0) 28(82.4) 6(17.6) 34(100.0) 0.14

(a) Assuming success for all groups 57 g4 9) 5 (5.1) 39(100.0) 30(83.3) 6(16.7) 36(100.0) 0.11

(b) Assuming failure for all groups 31(79.5) 8(20.5) 39(100.0) 28(77.8) 8(22.2) 36(100.0) 0.86

(c) Extreme cases favoring G1 37(94.9) 2(5.1) 39(100.0) 28(77.8) 8(22.2) 36(100.0) 0.03

(d) Extreme cases favoring G2 31(79.5) 8(20.5) 39(100.0) 30 (83.3) 6(16.7) 36(100.0) 0.67

62



5 DISCUSSAO

O termo pulpectomia foi utilizado neste estudo referindo-se tanto a
técnica de tratamento do canal radicular de dentes deciduos portadores de
vitalidade pulpar — biopulpectomias, quanto de dentes que apresentam necrose
pulpar — necropulpectomias, por tratar-se da denominacdo comumente utilizada
na bibliografia odontopediatrica (CAMP, 1991; DUMMETT JR. e KOPEL, 2002;
GUEDES-PINTO, 2003; MCDONALD et al.,, 2004; DUGGAL e DAY, 2007),
incluindo a academia americana (AAPD, 2008-2009) e britanica (RODD et al.,

2006) de Odontopediatria.

5.1 Justificativa do Estudo

Apesar da reconhecida importancia da fase de preparo quimico-
mecanico do canal radicular, para o éxito do tratamento endoddntico, a terapia
pulpar de dentes deciduos esteve concentrada quase que exclusivamente na
atuacdo dos materiais obturadores que na instrumentacéo e irrigacdo. Avancgos
nas pesquisas clinicas permitiram que varias técnicas fossem propostas e, em
todas, os resultados podem ser considerados satisfatorios, sendo, atualmente, a
pulpectomia o tratamento de eleicdo para dentes deciduos que apresentam
inflamacao irreversivel ou necrose pulpar (RODD et al., 2006; AAPD, 2008-2009).

Contudo, avaliagdes clinicas e radiograficas apontam para
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questionamentos quanto a sua efetividade. Ademais, analises microbiolégicas
demonstraram que 0 preparo quimico-mecanico nao €& capaz de levar a
desinfeccao satisfatéria (GOMES et al., 1997; FARIA et al., 2001). Por sua vez,
estudos ex vivo observaram que as substancias utilizadas ndo sdo capazes de
remover a smear layer produzida apdés a instrumentacdo (SALAMA e
ABDELMEGID, 1994; PRIMO, 2000; PITONI, 2001; BARCELQS, 2002).

A remocao ou ndo da smear layer é assunto muito controvertido. Os
argumentos para esta discussdo baseiam-se na sua influéncia sobre a
desinfeccdo, adesao de bactérias e selamento apbés a obturacdo. Quanto a
desinfeccédo, a eliminacdo desta camada estaria mais relacionada aos canais que
apresentam necrose pulpar, pois como as bactérias podem ser encontradas em
profundidade no interior dos tubulos dentinarios, torna-se necessario que as
substancias alcancem estes microrganismos, 0 que nao € possivel quando ha
esta barreira sobre as paredes dos canais (LOVE et al., 1996). Contudo, espécies
bacterianas foram encontradas em polpas de dentes deciduos que apresentavam
alteragbes irreversiveis, ainda que sem evidéncias de necrose pulpar (RUVIERE
et al., 2007). Estes achados demonstram que mesmos em casos considerados
como de vitalidade pulpar o controle da infeccdo é imperioso para o bom
desempenho das pulpectomias.

Outros autores defendem sua remocao, pois, dessa forma, a adesao
de bactérias as paredes dos canais pode ser reduzida, prevenindo uma possivel
reinfecgé@o entre as consultas (CALAS et al., 1994; DRAKE et al., 1994; CALAS et
al., 1998).

Ainda, a remocao desta camada parece influenciar positivamente a

obturacdo dos canais, apdés o tratamento quimico-mecénico de dentes
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permanentes (CERGNEUX et al., 1987) e deciduos (ALACAM, 1992; CUNHA,
2005) e, portanto, seria importante tanto no tratamento de dentes vitais como néo
vitais. Contudo, Love et al. (1996) recomendaram que a remog¢ao da smear layer
fosse benéfica apenas durante as fases iniciais dos preparos dos canais e que a
obturacdo deveria ser feita sobre esta camada, pois a obstrucdo dos tubulos
dentinarios poderia impedir a entrada de bactérias, posteriormente ao término do
tratamento. Em dentes deciduos isso parece ser prejudicial, pois dificultaria o
contato da pasta obturadora as paredes dos condutos.

A partir destes principios especulou-se que maiores indices de sucesso
clinico poderiam ser alcancados com o emprego da combinacdo do NaOCI e
acido citrico, tendo em vista que a obtencdo de canais com menor numero de
bactérias facilitaria a recuperagdo organica do dente. Além disso, paredes
dentinarias limpas, sem fibras ou restos de tecidos pulpares, livres de smear layer
e com tubulos dentinarios desobstruidos poderiam propiciar melhor adaptacao do
material obturador, motivando a realizacdo deste estudo.

Considerando o objetivo precipuo da Odontopediatria, qual seja a
manutencdo da denticido decidua em condicdes anatomo-funcionais até o
momento de sua esfoliacdo fisiolégica (GUEDES-PINTO, 2003), torna-se
imprescindivel a busca por procedimentos que mantenham dentes com
comprometimento pulpar irreversivel livres de doenga na cavidade bucal.
Idealmente estas técnicas devem combinar facilidade de execugcédo e comprovado
sucesso clinico e radiografico.

No Brasil, a avaliagdo dos indices de carie demonstra que 20% da
populacado de escolares concentra cerca de 60% da carga de doenca (NARVAI et

al., 2006), fendmeno conhecido como polarizacdo. Ademais, o predominio do
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componente cariado na composicdo dos indices CPO-D e ceo-d evidencia o
problema da dificuldade de acesso aos servicos para tratamento curativo
(NARVAI et al.,, 2006; RIHS et al., 2007). Narvai et al. (2006) afirmam que o
declinio dos valores do CPO-D sao iniquos, pois ndo tém correspondéncia com
mudancas nos padrdes de acesso aos servicos, nem ao tipo de cuidado ofertado
aos escolares. Destacaram, ainda, que a exodontia dos dentes acometidos por
carie continua sendo o procedimento basico de atencdo mais ofertado a uma
grande parcela da populagao. Insta ressaltar, outrossim, que criancas portadoras
de muitos dentes cariados tém problemas para comer certos alimentos, faltam as
aulas por causa dos dentes e tém seu desempenho escolar comprometido,
confirmando um impacto negativo na qualidade de vida relacionada a saude
(FEITOSA et al., 2005).

Considerando a importancia da denticido decidua para a saude bucal e
geral do paciente infantil, a oferta de servigcos de intervencées no ambito mais
restrito da assisténcia odontolégica, continua a desafiar os formuladores e
gestores de politicas publicas brasileiras. Assim, o estudo de técnicas de
pulpectomia com o objetivo de prover melhores resultados a esta pratica é
imperioso para a melhoria da saude bucal da populagao.

Compreende-se prevencao, no sentido amplo, como interpor barreiras
a um mal maior na histéria natural da doenca e em Saude Publica representa a
acao antecipada com o objetivo de interceptar ou anular a evolucdo da doenca
(ROUQUAYROL e GOLDBAUM, 2003). Tradicionalmente, os programas de
atencao em saude de maior eficiéncia atuam nos niveis secundario e terciario de
prevencao, fundamentados em medidas de protecdo especifica e detecgcéo e

tratamento em estagios iniciais, respectivamente. Contudo, considerando o
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fenbmeno da alta concentracdo de caries em uma pequena parcela de individuos
e a alta prevaléncia do componente cariado nos indices de carie, a instituicao de
um projeto de pesquisa que atue no quarto nivel de prevencao — limitacdo do
dano — parece ser benéfico para esta populacao.

Através desta pesquisa proporcionou-se a utilizacdo da pulpectomia
em dentes deciduos a comunidades desassistidas a atendimentos de maior
complexidade em saude bucal, como aquelas encaminhadas pelas unidades
basicas de atendimento. Entre as principais linhas de acédo da Politica Nacional de
Saude Bucal além da protecao especifica e a reorganizacao da Atencao Basica,
énfase tem sido dada a Atencao Especializada, para a oferta de atendimento de
média complexidade (BRASIL, 2009a).

Os altos indices de exodontia sdo considerados expressao cruel da
mutilagéo dentaria precoce (NARVAI et al., 2006) e ainda, a falta da instalacao do
aparelho mantenedor de espaco devido ao alto custo e complexidade, torna a
realizacdo da pulpectomia um procedimento com melhor custo-beneficio. O dente
deciduo é considerado o melhor mantenedor de espago (MCDONALD et al.,
2004). Assim, a manutencgao destes elementos no arco dentario, até o momento
de sua esfoliacdo fisiolégica, € a meta a ser perseguida por aqueles que se
dedicam ao atendimento de criangas.

A realizacdo de uma pesquisa que viabilize o atendimento da
populacdo em niveis de média complexidade pode permitir a inclusdo dos grupos
mais vulneraveis e contribuir para maior equidade no acesso aos servicos de

publicos de saude bucal, nos termos preconizados pela Constituicdo da
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Republica'” (BRASIL, 2009b) e pela Lei 8.080/90'° (BRASIL, 2007). Assim,
através deste estudo criancas que nao tém acesso a servigos especializados na
rede basica de saude foram referenciadas a Clinica de Odontopediatria da UFRJ
para o tratamento devido. Todos os pacientes receberam como beneficios, para a
participacdo na pesquisa, a isencdo de qualquer pagamento, além do
compromisso de receberem acompanhamento odontolégico até completarem 12
anos de idade, época limite para atendimento na clinica.

Os elementos tratados e classificados como insucesso, foram extraidos
e, em caso de necessidade de instalacdo de aparelho mantenedor de espaco,
esta conduta foi adotada. Todos os pacientes, com casos de sucesso e
insucesso, continuam sendo acompanhados pela pesquisadora. Estas medidas
refletem o compromisso da linha de pesquisa com o cumprimento das exigéncias
dos principios éticos da pesquisa em humanos vigentes no pais (BRASIL, 1996).

Destaca-se que, devido a sua aplicacao clinica, os resultados sao de
interesse da comunidade cientifica, dos profissionais que se dedicam ao
atendimento clinico dos pacientes infantis, bem como de todos aqueles que seréo

beneficiados por técnicas de terapia pulpar com eficacia comprovada.

'2 Art. 196. A saude é direito de todos e dever do Estado, garantido mediante politicas sociais e
econdmicas que visem a redugdo do risco de doenga e de outros agravos e ao acesso universal e
igualitério as acdes e servigos para sua promog¢ao, protecao e recuperagao.

% Art. 22 A satde é um direito fundamental do ser humano, devendo o Estado prover as condi¢oes
indispensaveis ao seu pleno exercicio.

§ 12 O dever do Estado de garantir a sadde consiste na formulagéo e execugao de politicas
econbmicas e sociais que visem a reducdo de riscos de doengas e de outros agravos e no
estabelecimento de condicbes que assegurem acesso universal e igualitario as agbes e aos
servigos para a sua promog¢ao, protecao e recuperacao.

§ 2° O dever do Estado néo exclui o das pessoas, da familia, das empresas e da sociedade.
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5.2 Metodologia

Uma pergunta cientifica pode ser estudada sob diferentes
metodologias. Na presente pesquisa, buscou-se responder a duas perguntas
primarias, quais sejam, “Existe evidéncia sobre a efetividade de um material
obturador dos canais radiculares de dentes deciduos sobre outro?” E, “a remocéao
da smear layer, durante o preparo quimico-cirurgico dos canais radiculares de
dentes deciduos, influencia no desempenho clinico e radiografico das
pulpectomias?” Diante dessas perguntas procurou-se utilizar metodologias com
comprovada evidéncia cientifica, a saber, a revisdo sistematica da literatura e um
estudo clinico controlado e randomizado.

A revisdo sistematica da literatura é conduzida por diretrizes
metodoldgicas de pesquisa nas bases eletrbnicas de dados bibliograficos.
Recupera sistematicamente trabalhos selecionados e estudos originais
importantes, avaliados criticamente e os resultados respondem a uma questao
clinica especifica. Neste tipo de revisao, os critérios de qualidade para inclusao e
a exclusao dos artigos sao, obrigatoriamente, especificados (VIEIRA e HOSSNE,
2001), procurando-se eliminar vieses de selecao dos artigos, pois nas revisdes
bibliograficas classicas ou narrativas, os autores tém tendéncia a selecionar
artigos de suas proprias linhas de pesquisa e a eliminar artigos de desafetos
(VIEIRA e HOSSNE, 2001). Compulsando a literatura disponivel sobre o assunto,
varias revisdes narrativas foram encontradas, incluindo duas revisées da Linha de
Pesquisa a que esta pesquisa esta vinculada (CUNHA et al., 2005; AZEVEDO et
al., No prelo). Assim, optou-se pelo delineamento de uma revisdo sistematica da

literatura.
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Os ensaios clinicos randomizados e controlados correspondem aos
estudos de intervencado, individuado e longitudinal (ALMEIDA-FILHO e
ROUQUAYROL, 2003) em pacientes com uma doenca e que sao, aleatoriamente,
alocados em um grupo experimental, com a intervencdo ou controle, com o
objetivo de avaliar a capacidade do procedimento em estudo em diminuir e/ou
resolver os sintomas da doenca (TORABINEJAD e BAHJRI, 2005). Estudos
adequadamente controlados sdo considerados como padrdo-ouro, uma vez que
podem provar com forte evidéncia a relacao entre a doenga e o seu tratamento.

No que tange ao rigor cientifico, alguns principios basicos devem ser
considerados durante a elaboracdo de um ensaio clinico, a saber: a
randomizacdo, o cegamento ou mascaramento, a calibragem, o controle de
vieses, 0 uso de grupos de comparacao, a representatividade da amostra e o
sigilo de alocacdo (SUSIN e ROSING, 1999; HICKEL et al., 2007).

A randomizacdo garante que 0s sujeitos sejam alocados de forma
aleatoria e elimina a distribuicdo desigual entre os fatores conhecidos e
desconhecidos de confundimento, que podem influenciar o desfecho do
tratamento entre os grupos avaliados. Além disso, o0 mascaramento dos
avaliadores e paciente também torna os grupos comparaveis, bem como o sigilo
de alocacdo que nao garante que os tratamentos serdo executados de forma
igual, mas garante que ndao ha motivo para que sejam diferentes.

Ainda, para entender os resultados de um ensaio clinico, é preciso
conhecer seu desenho, modo de conducéo, analise e interpretacdo. Tais objetivos
s6 sao alcancados se houver transparéncia completa dos autores sobre o
trabalho. Para melhorar a qualidade do relato destas pesquisas, investigadores e

editores criaram as recomendagdes revistas para o aperfeicoamento da qualidade
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dos relatérios dos estudos de grupos paralelos escolhidos ao acaso e controlados
(MOHER et al., 2001) conhecidas como o enunciado CONSORT (Consolidated
Standards of Reporting Trials). Estas recomendacoes se traduzem pelo emprego
de uma lista de informacdes obrigatérias e de um fluxograma padrao,
fundamentados no conhecimento de que a omissao de um ou mais desses itens
pode se associar a desvios na avaliacdo do efeito do tratamento (ALTMAN et al.,
2001). Ademais, tais informacdes sao cruciais para aquilatar a relevancia e a
confiabilidade dos resultados. Assim, com o objetivo de avaliar com forte poder de
evidéncia, delineou-se o presente ensaio clinico controlado randomizado e duplo-
cego, atentando para as recomendagdes do CONSORT para sua apresentagao
com vistas a melhor compreensao de sua condugdo e, consequentemente, a
validade e aplicabilidade de suas conclusodes.

A hipotese de trabalho considerava que pulpectomias realizadas com
remocao de smear layer apresentariam melhor desempenho quando comparadas
aquelas sem remocado. A selecdo de uma sequéncia com comprovada remocao
desta camada baseou-se em estudo prévios, in vitro e clinicos (SALAMA e
ABDELMEGID, 1994; BARCELOS, 2002; PRIMO et al., 2002; GOTZE et al.,
2005) e a sequéncia utilizada como controle baseou-se na literatura cientifica
sobre dentes deciduos (GOULD, 1972; JOKINEN et al., 1978; HOLAN e FUKS,
1993; COLL e SADRIAN, 1996; MCDONALD et al., 2004; OZALP et al., 2005).

Para a adequada selecao de uma solucao irrigadora auxiliar do preparo
de canais radiculares, a acdo antimicrobiana é propriedade muito relevante, pois
clinicamente, duas situagdes sdo possiveis. Na primeira, depara-se com tecido
vital, inflamado ou sadio, em que se presume auséncia de microrganismos. Na

segunda condi¢céo, observa-se tecido infectado. Neste caso, o controle eficaz das
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bactérias presentes é imperioso para o0 sucesso do tratamento, pois sao
consideradas responsaveis pela inducao e perpetuacao das alteragdes da polpa e
tecidos perirradiculares (SIQUEIRA et al., 2000; SIQUEIRA e ROCAS, 2008). No
que tange aos canais com polpa vital, a manutencdo da assepsia durante a
execucao dos procedimentos também é fator indispensavel para o éxito da terapia
(BERGENHOLTZ e SPANGBERG, 2004)

Dentre as agdes do NaOCI destacam-se sua capacidade de dissolver
matéria organica (GUIDA, 2006), ser bactericida (BAGORDO et al., 20083),
favorecer a remocao da smear layer e os detritos, remover gorduras através do
processo de saponificacdo (CANTEL et al., 2004). Essas propriedades, somadas
ao baixo custo da solucao, fazem do NaOCI irrigador de primeira escolha durante
o tratamento endoddntico. Contudo, ndo existe consenso sobre sua concentragao
ideal que varia entre 0,2% (VAHDATY et al., 1993) e 12,0% (HUQUE et al., 1998),
principalmente considerando a efetividade na desinfeccdo dos canais radiculares
e o potencial toxico. O NaOCI a 5,25% apresentou esterilizagdo imediata (SHIH et
al., 1970) e dissolucao de tecido necrético (HAND et al., 1978). Contudo,
resultados negativos sdo apontados no que tange a toxidade.

Fidalgo et al. (No prelo) demonstraram que o NaOCl nas
concentragées 0,5; 1,0; 2,5; 5,25% é citotoxico, apresentando efeito rapido e
direto sobre as células, corroborando a recomendacao para diluicdo a menores
concentragdes (SPANGBERG et al., 1973; HEGGERS et al., 1991). Contudo, a
diluicdo do NaOCI reduz tanto a capacidade antimicrobiana (HAND et al., 1978),
quanto a de dissolucédo de tecido organico (HARRISON e HAND, 1981). Outros
estudos in vitro ndo encontraram diferencas na desinfeccdo obtida pelo NaOCI

nas concentracoes de 1%, 2,5% e 5,2% (SIQUEIRA et al., 2002) quanto entre
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0,2% e 2% (VAHDATY et al., 1993) e, clinicamente entre 0 NaOCl a 0,5% e a 5%
(BYSTROM e SUNDQVIST, 1985). De acordo com Siqueira et al. (2000), a
frequéncia e o volume de irrigagcdo podem compensar o efeito da concentracao.
Contudo, Brisefio et al. (1992) relataram maior eficacia na desinfeccdo apos
utilizacdo do NaOCIl a 2%, quando comparado a 1%. Em dentes deciduos,
Barcelos (2002) também observou significante diferenca na desinfeccao obtida
apos a utilizacdo de NaOCI a 1% e 0,5%. Para Brisefio et al. (1992) o efeito esta
relacionado a maior rapidez de dissolugcédo tecidual obtida pelas solucbes mais
concentradas (BRISENO et al., 1992), confiirmando que a capacidade
antimicrobiana e de dissolucdo de matéria organica sao concentracao-
dependente, ou seja, maior concentracdo maior desinfeccdo e dissolucéo
(SPANGBERG et al., 1973; HAND et al., 1978).

Considerando que, o tratamento endodéntico de dentes deciduos em
que a regiao apical pode apresentar-se reabsorvida devido ao processo fisioldgico
de esfoliacao e a presenca do germe do permanente sucessor em intimo contato
com o apice e/ou regidao de furca, a selegcdo de um irrigante deve combinar
comprovado efeito antimicrobiano e moderada toxidade. Desta forma, selecionou-
se o NaOCl a 2,5%, ja utilizado em ensaios clinicos em dentes deciduos
(NADKARNI e DAMLE, 2000; SARI e OKTE, 2008; TRAIRATVORAKUL e
CHUNLASIKAIWAN, 2008) e também recomendado na literatura odontopediatrica
(SILVA et al., 2005).

Clinicamente, a utilizacdo do NaOCI a 3% como controlador da
hemorragia em pulpotomias de dentes deciduos, apresentou resultados
favoraveis sem evidéncias de alteracdo pulpar (TUNC et al.,, 2006). Insta

ressaltar, que apesar da ampla utilizacdo do NaOCI como principal solugao
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irrigadora durante o preparo quimico-mecanico dos canais radiculares, cuidados
durante a sua utilizacao, tais como irrigacao lenta com simultdnea aspiragao e
irrigacdo final com solugédo fisiolégica a fim de minimizar a ocorréncia de
extravasamento e de danos aos tecidos periapicais, foram adotados.

O uso do NaOCI combinado a agentes quelantes ou a acidos organicos
tem sido preconizado na literatura como um regime favoravel no tratamento de
dentes permanentes, pois 0 primeiro atuaria sobre os tecidos organicos e os
ultimos sobre a smear layer (SMITH e WAYMAN, 1986; BAUMGARTNER e
MADER, 1987; CALAS et al., 1994; CALAS et al., 1998; SCELZA et al., 2000). Em
dentes deciduos, além de sua efetividade antimicrobiana, a associagdo entre
hipoclorito de sddio e acido citrico produziu canais com paredes livres da smear
layer e pequenas quantidades de detritos, podendo ser considerado apropriado
para a utilizacdo em Odontopediatria (PRIMO, 2000; BARCELQOS, 2002). Além do
acido citrico, a utilizacdo do EDTA apresentou bons resultados no que tange a
remocdo da smear layer em canais de dentes deciduos (PITONI, 2001;
CANOGLU et al., 2006; NELSON-FILHO et al., 2009). Entretanto, Pitoni (2001)
observou que nao havia diferencas, na eficacia desta remocao, entre o acido
citrico e o EDTA. Diante desse resultado, preconizou que o emprego do acido
citrico fosse priorizado face a baixa citotoxidade, quando comparado ao EDTA
(SCELZA et al., 2001).

A literatura aponta, ainda, outros beneficios do emprego do &cido
citrico, como: baixo custo (SALAMA e ABDELMEGID, 1994; SCELZA et al., 2000)
€ menor tempo necessario para sua utilizacao, pois resultados adequados podem
ser obtidos ap6s 1 minuto (PRIMO, 2000), enquanto o emprego de EDTA tem

exigido de 3 minutos (NELSON-FILHO et al., 2009) a 24 horas (SMITH e
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WAYMAN, 1986). Na Clinica Odontopediatrica, este tempo pode ser precioso,
principalmente em casos de controle do comportamento. A concentragao do acido
citrico foi estabelecida em 6% a partir dos resultados prévios que a determinaram
como a concentracdo capaz de remover a smear layer, sem causar muitos danos
a dentina peritubular (GOTZE et al., 2005), como ja observado por Barcelos
(2002), ao utilizar a concentragdo de 10% em dentes deciduos. Em dentes
permanentes, Haznedaroglu (2003) também destacou a importancia de avaliar
cuidadosamente a concentracdo de acido citrico para evitar desmineralizagdo
excessiva das paredes do canal radicular.

A selecao dos elementos para tratamento seguiu rigorosos parametros
clinicos e radiograficos previamente utilizados, visando padronizar as analises e,
especialmente, trazer maior confiabilidade aos resultados obtidos. Além disso, a
utilizacdo desses critérios confere similaridade entre os grupos estudados e
permite comparagdes com outros estudos presentes na literatura cientifica.

Com relacao a terapia propriamente dita, para a instrumentagao foram
utilizadas limas tipo K que tém sido recomendadas para a realizacdo das
pulpectomias de dentes deciduos (GUEDES-PINTO et al., 1981; GUEDES-
PINTO, 2003; MCDONALD et al., 2004). Quanto ao calibre das limas, parece nao
haver padronizacao, preconizando-se tanto as de calibres pequenos (RIBEIRO et
al., 1998), quanto as de calibres adequados ao tamanho do apice (FUKS e
EIDELMAN, 1991) ou ao do canal (GUEDES-PINTO, 2003). Primo (2000)
verificou que, quando o preparo mecénico era realizado até a lima n® 25, muitas
areas permaneciam intocadas, preconizando entdo que a instrumentacado deve
estender-se, pelo menos, até a lima n® 40. Assim, estabeleceu-se que os dentes

anteriores deveriam ser instrumentados até a lima n°® 45, o que pode ser
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considerado adequado para dentes deciduos anteriores que sao bastante amplos
(HIBBARD e IRELAND, 1957; SALAMA et al., 1992). Para os dentes posteriores,
cujos canais sao mais finos, a lima de calibre 35 deveria ser, no minimo, a ultima
a ser utilizada para propiciar a adequada obturacdo com a espiral lentulo.

As limas foram trocadas apdés serem utilizadas em trés dentes
(SCELZA, 1986). O comprimento de trabalho foi estabelecido a partir da
radiografia inicial e com recuo de um milimetro (GARCIA-GODOQY, 1987). Quanto
ao numero de sessoes, optou-se por duas (MCDONALD et al.,, 2004) com o
objetivo de propiciar menor tempo de consulta para os pacientes e também
respeitar o principio biol6égico de que o uso de um curativo de demora entre
sessdes seja fundamental, principalmente no tratamento de dentes com leséo
periapical crbnica, a fim de auxiliar no combate a infeccdo disseminada pelo
sistema de canais radiculares (SILVA et al., 2005; SIQUEIRA et al., 2007).

O tipo de instrumentacao parece ser outro topico ndo bem explorado
pela literatura odontopediatrica. De acordo com Bengtson e Bengtson (1993), o
objetivo do preparo quimico-mecanico em dentes deciduos ndo é modelar nem
dilatar exageradamente os canais e, sim, remover a dentina superficial infectada,
bem como o maximo de contedudo organico. Contudo, Camp (1991) e Garcia-
Godoy (1987) preconizam a dilatacdo das paredes dos canais, enquanto outros
autores recomendam a instrumentacdo manual, sem descrever o tipo de
movimento ou a técnica (FUKS e EIDELMAN, 1991; RIBEIRO et al., 1998; FUKS,
2000; GUEDES-PINTO, 2003; MCDONALD et al., 2004). Diante da inexisténcia
de diretrizes para esta conduta, optou-se pela utilizacdo do movimento de
alargamento programado, que combina avanco apical, rotacdo e tracdo do

instrumento em direcdo coronaria, previamente descrito com eficacia no
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tratamento de dentes permanentes (SIQUEIRA et al., 2000) e em dentes
deciduos (CHAWLA et al., 2008). A instrumentacdo manual foi escolhida porque
tem sido o método de eleicdo em Odontopediatria, apesar de alguns estudos in
vitro ja terem verificado maior eficacia, em dentes deciduos, quando da utilizacao
de instrumentos rotatorios (BARR et al., 1999; 2000).

Quanto a irrigacao, alvo principal deste estudo, alguns pontos merecem
destaque, além daqueles relacionados a sele¢do das substancias e previamente
descritos. Durante a sua execucdo, e concomitante, aspiragdo, ocorre a
passagem de liquido pelo canal radicular objetivando, principalmente, a remocéao
de fragmentos organicos e inorganicos e de microorganismos (LOPES et al.,
1999). A literatura indica que, para que este processo seja satisfatério, a agulha
injetora deva alcancar a porcao mais apical possivel do conduto, mantendo
espaco livre entre a parede e a agulha, para permitir o refluxo, enquanto a ponta
aspiradora € posicionada na camara pulpar (LOPES et al., 1999). Durante este
estudo, a agulha da seringa irrigadora foi levada até o terco cervical dos canais e
a ponta da canula de aspiracdo mantida na entrada dos canais.

Observou-se que nao ha uma recomendacao formal sobre o volume de
solucdo empregado durante a irrigacdo. De acordo com Lopes et al. (1999), em
dentes permanentes, o emprego de 15 a 20 ml de solucdo para cada canal
radicular parece ser satisfatério, embora os proprios autores afirmem que a
eficiéncia na limpeza é proporcional ao volume utilizado. Considera-se que o
volume utilizado (45 ml) foi o suficiente para proporcionar irrigacdo abundante,
fato definido como imperioso para o0 sucesso da terapia endodOntica
(BAUMGARTNER e MADER, 1987; LOPES et al., 1999; SIQUEIRA et al., 2000;

SIQUEIRA et al., 2002). A utilizagdo do mesmo volume de irrigantes para todas as
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amostras, neste tipo de experimento, € fundamental, pois o simples efeito
mecanico da lavagem dos mesmos ja é responsavel por grande limpeza dos
canais, independente da capacidade antimicrobiana da solucdo empregada
(SIQUEIRA et al., 1999; BARCELOS, 2002). O tempo em que se realizou a
irrigacao (60 s) foi suficiente para que se conseguisse que todo o conteudo da
seringa de irrigacdo (10 ml) fosse introduzido no canal. Assim, evitou-se injecao
sob pressao dos liquidos, o que poderia provocar extravasamento para os tecidos
periapicais (GROSSMAN, 1943). Além disso, possibilitou que a técnica de
irrigacao despendesse tempo relativamente curto, uma vez que o periodo em que
o paciente infantil permanece na cadeira odontolégica deve ser breve.

Nao ha consenso na literatura odontopediatrica quanto ao
medicamento intracanal mais indicado em pulpectomias de dentes deciduos,
apresentando como op¢des o PMCFC (GOULD, 1972; MCDONALD et al., 2004),
o formocresol (PUPPIN-RONTANI et al., 1989), as pastas iodoformadas (RIFKIN,
1980; GARCIA-GODOQY, 1987), o hidroxido de Calcio (SILVA et al., 2005) e o
tricresol formalina (RIFKIN, 1980; PUPPIN-RONTANI e PETERS, 1990). A
selecao do PMCFC baseou-se em suas propriedades antibacterianas (ORSTAVIK
e HAAPASALO, 1990) e a sua ampla utilizacdo em Odontopediatria (GOULD,
1972; MCDONALD et al., 2004). E oportuno considerar que, independente da
substancia e da concentracéo do irrigante utilizado, bactérias remanescentes séo
detectadas (BARCELQOS, 2002). Ao avaliar, através da andlise microbioldgica, a
eficacia clinica do preparo quimico-mecéanico em dentes deciduos, demonstrou-se
que a populacédo bacteriana dos canais reduziu em no maximo 30% (GOMES et
al., 1997; FARIA et al., 2001). Clinicamente, a permanéncia de bactérias ap6s o

preparo quimico-mecanico reforca a necessidade da utilizacdo de medicamentos
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intracanais entre as consultas, pois estas bactérias podem comprometer o
sucesso da terapia.

A preferéncia pela pasta obturadora a base de 6éxido de zinco e
eugenol, decorreu do largo uso desta pasta em Odontopediatria (GOULD, 1972;
JOKINEN et al., 1978; ALLEN, 1979; COLL et al., 1985; COLL et al., 1988;
YACOBI et al., 1991; HOLAN e FUKS, 1993; SADRIAN e COLL, 1993; COLL e
SADRIAN, 1996; MCDONALD et al, 2004; OZALP et al, 2005;
TRAIRATVORAKUL e CHUNLASIKAIWAN, 2008), em funcado de propriedades
como ser de facil insercdo nos canais radiculares, apresentar boa densidade,
plasticidade e baixa contracdo; ser insoluvel em contato com os fluidos orais e
promover neoformacgdo 6ssea (ERAUSQUIN e MURUZABAL, 1967). Ademais,
estudos demonstram que pastas iodoformadas podem ser reabsorvidas dentro do
canal (MORTAZAVI e MESBAHI, 2004; OZALP et al., 2005; TRAIRATVORAKUL
e CHUNLASIKAIWAN, 2008) e, em alguns casos, levar a necessidade de
retratamento (OZALP et al., 2005). Desta forma, sua utilizagdo poderia levar a
classificacdo de um tratamento como insucesso, em fungdo da reabsorcado do
material obturador e nao pela falha na terapia. Contudo, a pasta de OZE nao
possui, potencial bactericida tdo elevado como o das pastas iodoformadas
(TCHAOU et al., 1995; 1996) bastante utilizadas em Odontopediatria (KRAMER et
al., 2000).

Quanto ao método de obturacdo, sao utilizados condensadores
endodénticos (COLL et al., 1985; COLL et al., 1988), seringa Centrix (WADA et
al., 1993; GUELMANN et al., 2004) ou brocas lentulo (GARCIA-GODOQY, 1987;
HOLAN e FUKS, 1993; MOSKOVITZ et al., 2005). A opcao pela espiral lentulo

teve como objetivo permitir melhor escoamento da pasta no canal e fundamentou-
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se nos bons resultados em termos de facilidade de uso e qualidade de obturacéo
(BAWAZIR e SALAMA, 2006). Apesar do risco de fraturas, este sistema é mais
rapido em relacao as limas, fator importante em se tratando de pacientes infantis,
muitas vezes com comportamento pouco cooperador (WADA et al., 1993). Como
medida de seguranca contra possiveis fraturas recomenda-se que a espiral
lentulo seja um ou dois nimeros menor que a Uultima lima utilizada na
instrumentacdo, garantindo que haja espacgo suficiente para que a broca gire no
interior do canal, sem prender-se as suas tortuosas paredes (BAWAZIR e
SALAMA, 2006).

Com o objetivo de evitar a ocorréncia de microinfiltracdo, que poderia
influenciar no sucesso do tratamento (MOSKOVITZ et al., 2005), selecionou-se,
como restauracao temporaria, entre sessoes, gutapercha e cimento de ion6nero
de vidro e, como restauracdo definitiva, com cimento de ion6bmero de vidro
modificado por resina, compdsito ou coroa de aco, por acreditar-se que
promovem melhor selamento dos dentes.

A determinacdo do desempenho das pulpectomias baseou-se em
critérios clinicos e radiograficos descritos em estudos prévios (OZALP et al., 2005;
BAWAZIR e SALAMA, 2006; TRAIRATVORAKUL e CHUNLASIKAIWAN, 2008).
Dois critérios apenas foram excluidos, a saber, a mobilidade dentaria e a
resolugdo completa da radiolucidez periapical.

No que se refere a mobilidade dentaria, Goétze (2005) relatou sua
manutencdo em 25% de sua amostra ao final de 12 meses de avaliacdo, sem que
houvesse nenhum outro sinal/sintoma inflamatério clinico e radiografico. Estes
casos foram classificados como questionaveis, pois tal condicdo ndo implicou

necessidade imediata de retratamento ou exodontia, uma vez que os dentes
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mantiveram-se funcionais sem qualquer sintomatologia clinica ou radiografica. Por
estes motivos, a autora recomendou que mobilidade n&o fosse considerada um
indicador de sucesso/insucesso para dentes deciduos, em especial, nos
previamente traumatizados e/ou proximos ao periodo de esfoliacao; uma vez que,
provavelmente, ela ndo tenha carater patolégico nesses casos (GOTZE, 2005).
Tal constatagéo ja havia sido feita por Camp (1984).

Por seu turno, no tocante a resolugdo radiografica da radiolucidez
periapical, a Academia Americana de Odontopediatria (AAPD, 2008-2009)
recomenda que ocorra em até seis meses ap0s a obturacdo dos condutos,
contudo estudos prévios (BARR et al., 1991; MANI et al., 2000; OZALP et al.,
2005; TRAIRATVORAKUL e CHUNLASIKAIWAN, 2008) demonstraram que, em
alguns casos, essas alteracées podem ndo apresentar alteracdo de tamanho e,
na auséncia de outros critérios, clinicos e/ou radiograficos, de insucesso, serem

mantidos em observacao por um periodo de tempo maior.

5.3 Resultados

Apesar do grande numero de artigos cientificos sobre materiais
obturadores em dentes deciduos, apenas dois foram considerados adequados de
acordo com os critérios de inclusao e qualidade estabelecidos para a revisdo
sistematica. Entre os trabalhos selecionados (OZALP et al., 2005;
TRAIRATVORAKUL e CHUNLASIKAIWAN, 2008), os resultados clinicos e
radiograficos das terapias ndao foram muito diferentes daqueles relatados nos

estudos excluidos (LEONARDO e HOLLAND, 1974; COCCIA, 1980; CULLEN,
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1983; OJEDA LEON e RIVERA, 1985; JUDD e KENNY, 1991; OGUNTEBI et al.,
1992; HOLAN e FUKS, 1993; SADRIAN e COLL, 1993; THOMAS et al., 1994;
ROSENDAHL e WEINERT-GRODD, 1995; TCHAOU et al.,, 1995; REDDY e
FERNANDES, 1996; SUMI et al., 1996; CHAWLA et al., 1998; MANI et al., 2000;
NADKARNI e DAMLE, 2000; SOUSA-NETO et al., 2000; SUZUKI et al., 2001;
NEDLEY, 2002; EICKHOLZ et al., 2005; PRAKASH et al., 2005; PRIMOSCH et
al., 2005; BAWAZIR e SALAMA, 2006; GESI et al., 2006; AMINABADI et al.,
2008; NADIN et al., 2008; SARI e OKTE, 2008).

Destaca-se que a pasta de 6xido de zinco e eugenol, primeiro material
indicado para obturacao dos canais radiculares (SWEET, 1930), continua sendo o
material mais preconizado nos Estados Unidos, embora a utilizacdo das pastas
iodoformadas tenha aumentado (PRIMOSCH et al., 1997; DUNSTON e COLL,
2008). No Brasil, estas pastas iodoformadas s&o as mais preconizadas nas
faculdades de Odontologia (KRAMER et al., 2000) e mais utilizadas entre pos-
graduandos em Odontopediatria (AZEVEDO e PRIMO, 2005). Esta preferéncia
deve-se a facilidade de insercao e ao bom desempenho clinico e radiografico
apresentado. Contudo, os resultados da revisdo sistematica demonstraram que
nao ha superioridade deste material em relagéo a pasta de OZE.

Ha que se ressaltar também que um dos aspectos, ainda nao bem
esclarecido, esta relacionado ao efeito destes materiais sobre a época de troca da
denticdo bem como sobre a formacao dos dentes permanentes sucessores, uma
vez que os estudos selecionados, o periodo de acompanhamento foi limitado a 18
meses. Sabe-se que estudos de longo prazo sao necessarios para avaliar
adequadamente estes materiais sobre os aspectos anteriormente citados. Além

disso, a principal desvantagem atribuida a pasta de OZE parece ser a sua
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limitada capacidade de reabsorcdo em casos de extravasamento apical e o efeito
deste fato também nao foi completamente elucidado.

No que tange aos achados relacionados ao estudo clinico, a smear
layer nao esteve significativamente relacionada ao sucesso da terapia. Contudo,
um dos resultados que deve receber grande atencdo esteve relacionado aos
elementos que nao apresentaram resolucao, durante o preparo quimico-cirurgico
e antes da obturagdo dos canais. A inclusdo destes dentes na analise tornou
significante a presenca da smear layer no desfecho da terapia. Considerando a
analise no momento apos a lavagem final, pode-se observar que a uUnica variavel
que estava influenciando na resolucéo dos sinais e sintomas era a presencga desta
camada, uma vez que 0s canais ainda ndo haviam sido obturados e, portanto, a
variavel pasta obturadora nao apresentava influéncia. Casos que nao
apresentaram resolucao entre as consultas ja haviam sido descritos em um dos
trabalhos encontrados na literatura consultada. Compulsando os prontuarios da
Clinica de Odontopediatria da FO/UFRJ Barcelos et al. (2001), verificaram que
13,4% das pulpectomias iniciadas nao foram concluidas porque néao
apresentavam sinais de melhora, sendo indicada a exodontia. Os dados
demonstram que as técnicas empregadas, em alguns casos, ndo mantém a
assepsia do canal, impossibilitando, em consequéncia, a recupera¢ao organica do
dente. Estes resultados sugerem que a remogao da smear layer pode facilitar a
atuacao da medicacéao intracanal durante o periodo entre consultas, favorecendo
a resolucdo da sintomatologia e, consequentemente, aumentando o sucesso das
terapias realizadas.

A andlise histologica e em microscopia eletrénica de varredura dos

elementos extraidos por insucesso demonstrou permanéncia de tecido necrético e
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células inflamatérias crénicas no canal radicular (TANNURE et al., 2009),
confirmando que a limpeza adequada dos canais é imperiosa para o0 sucesso da
terapia. Esses achados vao ao encontro dos resultados anteriormente relatados
sobre a importancia da remocao da smear layer, pois propicia desinfeccdo mais
adequada dos canais.

A observacgéo da reabsorcao radicular externa nos casos de insucesso
também é relevante. Estudos prévios (ANDIA-MERLIN e ARANA-CHAVES, 1995;
BOLAN e ROCHA, 2007) ja haviam descrito que dentes deciduos com pulpite
cronica e lesao periapical apresentam extensas areas de reabsor¢ao radicular. No
presente estudo clinico, o desempenho das pulpectomias foi menor em elementos
com presenca de lesao periapical pré-operatéria, principalmente no grupo em que
nao houve remocao da smear layer. A combinacdo desses achados confirmam
que os principais fatores associados ao insucesso da terapia endoddntica, em
dentes deciduos, sdo as reabsorcées radiculares extensas, associadas a
presencga de alteracao periapical e manutencao de detritos e microrganismos nos
canais, em virtude das limitagdes da técnica endodbntica empregada.

O indice de sucesso apresentado pelas pulpectomias foi bastante
semelhante aqueles relatados na literatura consultada, que varia de 53,0% a
100,0% (RIFKIN, 1980; GARCIA-GODOY, 1987; THOMAS et al., 1994;
MORTAZAVI e MESBAHI, 2004; OZALP et al., 2005; TRAIRATVORAKUL e
CHUNLASIKAIWAN, 2008); embora a comparacao entre os estudos seja dificil,
considerando todas as diferencas entre as técnicas utilizadas, como materiais
para irrigacao e obturador, curativo intracanal, tipo de limas, numero de sessdes,
entre outros.

Comparando os resultados deste estudo aos resultados prévios,
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utilizando a combinacao do acido citrico a 6% e o hipoclorito de sodio a 1%, a
taxa de sucesso esteve muito proxima aos achados de Goétze (2005) e Tannure
(2009). Contudo, no estudo de Goétze (2005), a manutengdo da mobilidade foi
considerada um critério de insucesso e, portanto, 25,0% dos elementos foram
classificados como insucessos clinicos determinando um sucesso global de
87,5%. Caso esse critério fosse desconsiderado, como sugerido pela autora
(GOTZE, 2005), sua taxa de sucesso seria de 100,0%, semelhante aquela
encontrada por Azevedo (2007). As altas taxas de sucesso desses dois trabalhos,
quando comparadas ao presente trabalho e ao de Tannure (2009), podem estar
relacionadas maior periodo de avaliacao dos tratamentos. Ademais, a remocao da
smear layer, no presente estudo, levou a indices de sucesso mais proximos aos
descritos no tratamento de dentes permanentes, que incluem, sistematicamente,
a remocao da smear layer, e variam de 90% a 95% (STRINDBERG, 1956;
KEREKES e TRONSTAD, 1979; SIOGREN et al., 1990; PENESIS et al., 2008;
SIQUEIRA e ROCAS, 2008).

Um resultado comum & revisdo sistematica e ao estudo clinico diz
respeito a reabsorcdo das pastas obturadoras, demonstrando que este assunto
nao esta bem elucidado. Parece haver consenso que a grande critica ao OZE é a
sua lenta capacidade de reabsor¢cdo, quando comparada a reabsorcao radicular
fisiolégica. Por outro lado, as pastas iodoformadas e a base de hidréxido de
Célcio parecem reabsorver mais rapido que a raiz, deixando 0s canais vazios
(SADRIAN e COLL, 1993; NURKO e GARCIA-GODOQY, 1999; MORTAZAVI e
MESBAHI, 2004; OZALP et al., 2005; TRAIRATVORAKUL e CHUNLASIKAIWAN,
2008). Ademais, mesmos estes materiais com comprovada capacidade de

reabsorcdo, particulas de material extravasado permaneceram sem reabsorcao
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(SARI e OKTE, 2008). Particulas de OZE podem ser encontradas aderidas aos
tecidos periapical e gengival (ALLEN, 1979; HOLAN e FUKS, 1993; SADRIAN e
COLL, 1993). Destaca-se, porém, que, de acordo com Holan e Fuks (1993), tal
fato ocorre em reduzido nimero de casos, embora Coll et al. (1988) tenham
encontrado OZE retido na gengiva apés a esfoliacdo de 73,3% dos elementos
tratados. O impacto destas particulas retidas tem sido preocupacao dos
pesquisadores. Para alguns autores (COLL et al., 1985; MANI et al., 2000;
MORTAZAVI e MESBAHI, 2004; OZALP et al., 2005), essa pequena quantidade
de pasta retida ndo causa nenhum tipo de alteragcdo com relacdo a erupcao do
dente permanente e nem tampouco estao relacionados ao insucesso da terapia.
Por outro lado, outros pesquisadores sdo enfaticos ao afirmar que estas particulas
causam deflexdo no caminho de erupcado do sucessor permanente (COLL e
SADRIAN, 1996; MORTAZAVI e MESBAHI, 2004). Tannure (2009) realizou
acompanhamento de 36 meses dos dentes avaliados inicialmente por Gotze
(2005) e Azevedo (2007) e observou a presenca da retengéo prolongada do dente
deciduo, juntamente com a lenta reabsorcdo da pasta obturadora, como um
achado comum (54,5%). A reabsorcao retardada da pasta de OZE, principal
causadora da retencdo prolongada de dentes deciduos que receberam
pulpectomias, pode ser explicada pela presenca dos ions zinco, que além de
serem citotoxicos, interferem no processo inflamatério, por meio da reducdo da
fagocitose dos macréfagos e da interferéncia na membrana dos lisossomos
(MERYON e JAKEMAN, 1985).

A retencao prolongada destes elementos aumenta o risco de erupcao
ectépica de sucessores permanentes. Estudos prévios (COLL e SADRIAN, 1996;

PRIMOSCH et al., 2005) relataram que a pasta de OZE nao reabsorvida apés
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tratamento endodéntico de dentes deciduos, alterou a trajetéria do permanente
sucessor, causando mordidas cruzadas anteriores e erupgdo por palatina.
Tannure (2009) observou reabsorcao lenta e em alguns casos parciais da pasta
obturadora causando desvios no curso de erupgao de sucessores permanentes
em 7,3% dos casos e, no presente estudo, 4,5% (3 dentes) foram removidos em
virtude de retencao prolongada, sendo que em dois destes casos, ja se observou
desvio na erupcao do sucessor permanente. A baixa prevaléncia de erupcao
ectépica observada, quando comparada aos relatos na literatura consultada, pode
ser atribuida ao acompanhamento clinico e radiografico minucioso permitindo a
exodontia no momento ideal. Enquanto autores relatam reabsorcdo lenta dos
dentes deciduos obturados com pasta de OZE, Coll et al. (1988) observaram que
dentes com pulpectomia e seus contralaterais, com pulpotomia, tinham
reabsorcdo similar, quando comparados ao contralateral que nao havia recebido
qualquer tipo de terapia pulpar. Entre os elementos que receberam pulpectomias
e apresentaram alteragdo no periodo de esfoliacdo, observou-se a mesma
frequéncia de esfoliagdo precoce, quanto de retencao prolongada.

Considerando o impacto das pulpectomias sobre a denticao
permanente sucessora, o acompanhamento dos pacientes que receberam
pulpectomia até a troca da denticdo, é imperioso para deteccdo precoce de
qualquer possivel alteracdo no desvio de erupc¢ao, evitando-se o estabelecimento
de maloclusées na denticdo permanente (COLL e SADRIAN, 1996; MCDONALD

et al., 2004; MORTAZAVI e MESBAHI, 2004).
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5.4 Consideracoes Gerais

Ante o exposto, considerando os resultados clinicos e radiograficos,
todas as sequéncias testadas foram eficazes, embora tenha se destacado aquela
em que houve a remocado da smear layer, através da utilizacdo combinada de
NaOClI a 2,5% e acido citrico a 6,0%. No que concerne a analise de sobrevida, os
resultados mais satisfatérios foram obtidos nos casos com remogao desta
camada. Assim, pode-se afirmar que este protocolo pode ser utilizado com
sucesso no tratamento de canal radicular de dentes deciduos.

Insta ressaltar, porém, que estes resultados devem ser
cuidadosamente avaliados antes de sua introdugao na pratica clinica. Apesar do
rigor metodologico e a aceitagdo como padrdo ouro, ensaios clinicos controlados
e randomizados apresentam alguns desafios. Como sao intervencdes realizadas
em situagdes muito controladas, podem n&o apresentar a mesma efetividade em
situacdes nao totalmente controladas. Ademais, como apresentam rigorosos
critérios de inclusao e exclusao, torna-se dificil saber se os resultados podem ser
aplicados aos grupos excluidos.

Dessa forma, em que pesem os significativos achados do presente
estudo, sdo necessarias outras pesquisas clinicas, que considerem o efeito da
remocdo da smear layer sobre a troca de denticdo e formagdo do dente
permanente sucessor. Outro ponto que merece estudo aprofundado € a utilizacao
de outras pastas obturadoras com maior eficacia antimicrobiana, tendo em vista
gue casos de necrose tem se mostrado como de dificil resolugado, razéao pela qual
a utilizacdo de substancias e materiais com comprovado capacidade

antimicrobiana devem ser bem avaliados.



6 CONCLUSAO

Com base na amostra estudada e nos resultados apresentados, é licito
concluir que, a literatura consultada demonstrou que o desempenho das
pulpectomias realizadas com pasta de 6xido de zinco e eugenol e pastas a base
de iodoférmio e/ou hidroxido de Célcio (Vitapex e Sealapex) foi semelhante,
embora ndo tenha sido encontrado acordo no que diz respeito a reabsorcao
destes materiais. E, no ensaio clinico a remocao da smear layer nao influenciou
significativamente (p=0,13) o desempenho das pulpectomias em dentes deciduos,
embora a frequencia de sucesso das pulpectomias no grupo com remocao desta
camada (93,9%; 31/33) tenha sido superior ao grupo sem remocao (82,4%;
28/34). No que tange as demais proposicoes:

6.1 O desempenho das pulpectomias ndo esteve relacionado as
variaveis: regiao do dente deciduo tratado (p=0,27), localizacao
do dente deciduo tratado no arco (p=0,85), diagnéstico da
condicédo pulpar (p=0,19), causa da patologia pulpar (p=0,84),
sintomatologia clinica pré-operatéria (p=0,56), extensdo da
obturacdo do canal radicular (p=0,24) e tipo de restauracao
coronaria (p=0,08). Contudo, o desempenho das pulpectomias
foi significativamente menor na presenca de radiolucidez pré-

operatéria (p=0,03).
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6.2 A remocao da smear layer ndo influenciou significativamente a
sobrevida dos dentes deciduos que receberam pulpectomias

(p=0,14).

6.3 A comparacdo do desempenho das pulpectomias realizadas
com remocao ou nao da smear layer estratificando-se pelas
categorias das variaveis nao esteve relacionado a regiao do
dente deciduo tratado (p>0,05), localizacdo do dente deciduo
tratado no arco (p>0,05), causa da patologia pulpar (p>0,05),
extensdo da obturacdo do canal radicular (p>0,05) e tipo de
restauracao coronaria (p>0,05). Entretanto, o desempenho no
grupo sem remocao da smear layer foi significativamente
menor entre dentes com necrose pulpar (p=0,02), com
presenca de sintomatologia clinica pré-operatéria (p=0,02) ou

radiolucidez pré-operatéria (p=0,04).

6.4 Em 45% dos casos (3/67), a esfoliacdo natural dos dentes
deciduos ficou comprometida devido a lenta reabsor¢do da
pasta de OZE. Destes, 66,7% (2/3) apresentaram desvio no
trajeto de erupgdo do sucessor permanente. Nao foram
observadas alteracbes na integridade da estrutura dental dos

permanentes sucessores.
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APENDICE A - TERMO DE CONSENTIMENTO LIVRE E
ESCLARECIDO

UNIVERSIDADE FEDERAL DO RIO DE JANEIRO
FACULDADE DE ODONTOLOGIA

DEPARTAMENTO DE ODONTOPEDIATRIA E ORTODONTIA
DISCIPLINA DE ODONTOPEDIATRIA

Titulo do Projeto: Contribuicdo ao estudo da terapia pulpar em Odontopediatria: ensaio clinico utilizando acido
citrico a 6% em bio e necropulpectomias em dentes deciduos
Responsavel pelo Projeto: Roberta Barcelos Pereira de Souza

A Faculdade de Odontologia da UFRJ ira realizar uma pesquisa intitulada “Contribuigdo ao estudo da terapia pulpar em
Odontopediatria: ensaio clinico utilizando acido citrico a 6% em bio e necropulpectomias em dentes deciduos”. Esta pesquisa
ird avaliar os tratamentos de canal de dentes de leite realizados na clinica de Odontopediatria da FO/UFRJ, utilizando
hipoclorito de soédio ou acido citrico. O tratamento de canal serd realizado sob anestesia local, comum a qualquer
procedimentos odontolégicos para que ndo haja dor. Para minimizar qualquer tipo de desconforto ou dor da anestesia, sera
aplicado previamente anestésico topico no local. A limpeza e lavagem do canal seréo realizadas com as substéncias que estao
sendo avaliadas propostas e também utilizara instrumentagdo dos canais com instrumentos apropriados. Ressalta-se que a
crianga ja estara anestesiada, assim eliminando qualquer desconforto ou dor durante estes procedimentos. Terminado o
tratamento os pacientes serdo acompanhados através de exames clinicos e radiograficos para avaliagdo dos tratamentos de
canal. Estes exames fazem parte das consultas de revisédo dos pacientes e nao apresentam custos ou riscos, pois as medidas
de protegao, como o uso do avental de chumbo para proteger da radiagdo serao utilizadas. Os riscos de participar da pesquisa
estéo relacionados ao insucesso do tratamento, mas se durante a observagéo for detectada alguma alteragao relacionada ao
tratamento realizado, os responsaveis serdo informados e o tratamento possivel a sua resolugdo sera instituido na propria
disciplina de Odontopediatria. Além disso, a crianga também recebera como beneficios escovagao supervisionada, aplicagao
de flGor e, caso necessite de outros tratamentos relacionados a Odontopediatria, ela também os recebera gratuitamente na
Clinica de Odontopediatria da FO/UFRJ. A participagado da crianga nao é obrigatdria e caso o responsavel ou a crianga sintam-
se constrangidos antes e durante a realizagdo da mesma poderao desistir de participar qualquer momento. Isto ndo impedira
que a crianga continue recebendo atendimento na Clinica de Odontopediatria da FO/UFRJ. Através desta pesquisa o
responsavel podera saber sobre a evolugdo do tratamento realizado em sua crianga. As fichas utilizadas para registro dos
dados serdo armazenadas por um periodo de cinco anos sendo destruidas em seguida. Os responsaveis receberao
informagbes atualizadas durante o estudo, ainda que isto possa afetar sua vontade em continuar dele participando. Estas
informagdes poderdo ser obtidas através da Dra. Roberta Barcelos pelo tel 2562-2101 ou 2562-2098. Os resultados da
pesquisa somente serdo divulgados com o objetivo cientifico, em literatura cientifica especializada, estando também
disponiveis para consulta na Biblioteca Central do Centro de Ciéncias da Saude (CCS/UFRJ). As informagdes obtidas na
pesquisa serdo apenas manipuladas por membros da equipe do projeto, mantendo-se em carater confidencial e total sigilo
todos os dados que comprometam a privacidade dos participantes. Quaisquer outras informagbes adicionais que julgar
importantes para compreensao do desenvolvimento da pesquisa e poderdo ser obtidas no Comité de Etica e Pesquisa do
Instituto de Estudos e Saude Coletiva, pelo telefone 2598-9328.

Roberta Barcelos Pereira de Souza (Pesquisadora) Laura Guimaraes Primo (Orientadora da Pequisa)
Eu , CPF , declaro ter pleno conhecimento do que foi explicado
acima e estou de acordo com a participagdo do menor , por quem sou
responsavel nesta pesquisa. Declaro, ainda, que recebi copia do presente Termo de Consentimento.
Rio de Janeiro, de de 2006.

Representante Legal do sujeito da pesquisa
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