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Resumo

As evidéncias mostram uma reducao ou eliminacao significativa na quantidade
de bactérias viaveis sob selantes e restauracdes e consequente diminuicao na
progressdo da carie quando as bactérias se encontram separadas do meio
bucal. O objetivo deste ensaio clinico controlado randomizado foi avaliar a
eficacia de duas estratégias de tratamentos: 1) selamento de lesées de carie
oclusal e 2) tratamento restaurador convencional com remocao total da dentina
cariada em dentes permanentes. A amostra foi constituida de 52 dentes com
lesbes de carie na superficie oclusal (pré-molares e/ou molares) de 47
pacientes com idade entre 8 a 43 anos. Todas as lesGes de carie apresentaram
necessidade de tratamento restaurador de acordo com 0s seguintes critérios:
presencga de cavidade e impossibilidade de controle do biofilme. A profundidade
maxima das lesdes foi até a metade externa de dentina avaliada através de
radiografias interproximais. Os dentes foram divididos aleatoriamente em um
grupo teste - tratamento selante, ou grupo controle - tratamento restaurador
convencional. Dados iniciais referentes a experiéncia de carie (CPOD) e indice
de sangramento gengival (ISG) foram avaliados. Radiografias interproximais
foram realizadas apds 12 meses para avaliar a integridade das restauragdes e
a zona radiolucida (ZR) sob os selantes/restauragoes. Os desfechos analisados
foram o desempenho clinico dos tratamentos selante e restauracdo e a
prevaléncia de regressdo, inativagdo e progressdo da carie com exames
radiograficos. A presenca de dentina terciaria também foi observada. Os dados
foram avaliados por meio do teste exato de Fisher. Um total de 26 selantes e
26 restauracdes foram realizadas. Nao houve diferenga entre os grupos quanto
as caracteristicas iniciais - idade, sexo, CPOD e ISG. Apdés um ano, foram
avaliados 49 dentes, apresentando taxas de sucesso de 95,8% e 100% nos
grupos selante e restauracao convencional, respectivamente (p>0,05). Houve
uma falha em um dos tratamentos (perda total no grupo selante) observada
durante o estudo. A avaliacao radiografica (progressao, inativagao, regressao e
presenca de dentina terciaria) ndo demonstrou diferenca entre os grupos.
Nenhum dos dentes apresentou progressdo de carie; a regressao foi
observada em apenas um caso (grupo do selante) e a presenca de dentina
terciaria foi encontrada em 12,5% da amostra (5 selantes e 1 restauracao).
Selantes podem ser utilizados como tratamento terapéutico para lesées de
cérie incipientes em dentes permanentes, uma vez que impedem a progressao
das lesdes de carie, preservando a estrutura do dente, quando comparado ao
tratamento restaurador convencional.

Palavras chaves: selantes de fossulas e fissuras, resinas compostas, ensaio
clinico, cérie dentaria.



Abstract

There is a significant decrease in the number of viable microorganisms under
sealants and restorations and a consequent decrease in caries progression
when bacteria are separated from the oral environment. The aim of this
randomized controlled clinical trial was to evaluate the efficacy of two
treatments strategies: 1) sealing of carious lesions and 2) operative restorative
treatment of occlusal carious lesions in permanent teeth. The sample consisted
of 52 carious posterior teeth (premolars and molars) from 47 patients aged 8 -
43 years. In all lesions restorative treatment was necessary according to the
following current strategies: presence of cavity and impossibility to perform
biofilm control. The maximum depth of lesions was halfway through the dentine
assessed by bitewing radiograph. The teeth were randomly assigned to test
group — sealant treatment or control group - conventional restorative treatment.
Baseline caries experience (DMFT) and gingival bleeding index (GBI) was
assessed. Bitewing radiographs were performed after 12 months to evaluate
the integrity of the restorations and the radiolucent zone (ZR) beneath the
sealants/restorations. Outcomes were defined as clinical performance of
sealant and restoration and the prevalence of regression, inactivation and
progression of carious lesion by radiographic examinations. Presence of tertiary
dentine was also evaluated. The data were submitted to Fisher's exact test. A
total of 26 sealants and 26 restorations were performed. There were no
differences between the two groups regarding baseline characteristics — age,
gender, DMFT and GBI. After one year, 49 evaluations had been performed,
showing 95.8% and 100% of success rates in test and control group
respectively (p>0.05). There was one therapeutic failure (total loss in the
sealant group) observed during the study. No difference in the radiographic
evaluation (progression, inactivation, regression and tertiary dentin deposition)
was observed between the groups (p>0.05). No teeth showed caries
progression; regression was observed in only one case (sealant group) and
tertiary dentin was founded in 12.5% of the sample (5 sealants and 1
restoration). Sealants can be used as a therapeutic treatment for incipient
carious lesions in permanent teeth, since they prevent the progression of
carious lesions, while preserving tooth structure when compared to
conventional restorative treatment.

Key words: pit and fissure sealants, composite resins, clinical trial, dental caries
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Antecedentes e Justificativas

Carie dentaria

A doenga carie € caracterizada pela perda de minerais do tecido
dentario em decorréncia do desequilibrio no processo dinamico e fisiolégico de
desmineraliza¢do e remineraliza¢do. A atividade metabdlica das bactérias que
se encontram no biofilme dental é o principal fator responsavel pelo disturbio
entre o biofilme e a estrutura dentaria adjacente. Esse metabolismo é
fortemente influenciado pelos fatores determinantes (concentracdo do fluor,
composicao e frequéncia da dieta, fluxo e capacidade tampao da saliva) e
modificadores (fatores socioecondmicos e comportamentais). No entanto,
esses fatores por si sés ndo podem provocar o desenvolvimento da doenca na

auséncia do biofilme (MALTZ e CARVALHO, 2003).

A presenca do biofilme dental sobre a superficie da lesao cariosa é
responsavel pela progressao da lesdo (KIDD, 2004). Em lesdes ndo cavitadas,
a remocao do biofilme possibilita o controle da lesdo. No entanto, em estagios
avancados da progressao da lesdo, a perda continua de mineral pode ter como
consequéncia a formagéao de cavidades. O controle do biofilme dental se torna
muitas vezes impossivel devido a dificuldade de acesso a cavidade.
Procedimentos restauradores tornam-se necessarios, no intuito de bloquear a
superficie dentaria e facilitar a remocao da placa dentaria. Nesse sentido, o

procedimento restaurador faz parte do tratamento da lesdo associado a
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medidas terapéuticas no controle da doencga. A localizagdo e a anatomia das
superficies oclusais dos dentes posteriores dificultam a remogéo do biofilme
dentario, sendo locais mais susceptiveis ao desenvolvimento da lesdo cariosa

(FEJERSKOQV e KIDD, 2005).

Tratamento restaurador convencional

Nos primordios da Odontologia, os profissionais tratavam a carie
dentaria com a remocao do dente para aliviar a dor. Durante anos, foram
desenvolvidos e aperfeicoados varios métodos e materiais restauradores no
intuito de tratar a progressdo da doenca por meio da remogcao da dentina
cariada e posterior restauracdo do dente. A Odontologia restauradora se
baseava na suposicdo de que a infecgdo bacteriana da dentina
desmineralizada levaria a necessidade imediata de intervencao operatoria, pela
remocdo de toda a dentina amolecida, descolorida e infectada com a
subsequente colocacdo do material restaurador (WEERHEIJM e GROEN,

1999).

O tratamento restaurador convencional, dentre o0s principios
preconizados por Black (1908), consistia na remocdo da lesdo cariosa,
incluindo toda a dentina desmineralizada e esmalte sem suporte. Além disso, o
preparo cavitario era estendido a todo o sistema de féssulas e fissuras higidas,
no intuito de prevenir uma nova lesdo. Porém, essa abordagem restauradora,
com base no tratamento da cavidade e restauragdes preventivas, ndo garantia

o controle efetivo do desenvolvimento da doenga carie, ocorrendo 0
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aparecimento de novas lesdes cariosas localizadas no mesmo dente ou ao

redor das restauragées do mesmo individuo (ELDERTON, 1985).

As evidéncias mostram que, além de o tratamento restaurador por si
s6 nao controlar a doencga, ele apresenta duracdo limitada, podendo ser
substituido por restauracées maiores e mais complexas (ELDERTON e MJOR,
1992). A limitag&o do tratamento se deve a fatores relacionados a atividade de
doenca do paciente, a destreza do profissional e as propriedades do material

restaurador (MALTZ e CARVALHO, 2003).

A substituicdo das restauracdes é atribuida a falha do material,
diagndsticos imprecisos e a presenca da lesdo cariosa (BURKE et al., 1999;
ELDERTON e MJOR, 1992]. Esse ciclo restaurador repetitivo gera
procedimentos caros, que aumentam o preparo cavitario pelo desgaste de
estrutura podendo levar a perda dentaria (BURKE et al., 1999; ELDERTON,

2003; ELDERTON e MJOR, 1992).

O tratamento restaurador, hoje, é entendido como parte do
tratamento da doenca céarie na medida em que possibilita o controle do
biofilme. (ANUSAVICE, 1995; ELDERTON e MJOR, 1992; KIDD, 1998). O
desenvolvimento de novas técnicas e materiais restauradores tem permitido a
realizagdo de um tratamento mais conservador por meio da preservagao da

estrutura dentaria sadia.
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Odontologia ultraconservadora

Em 1955, Buonocore desenvolveu o0 uso da técnica do
condicionamento acido, apresentando uma nova op¢ao de prevencao de cérie
em superficie oclusal com o selamento de féssulas e fissuras oclusais. Essa
técnica altera a superficie do esmalte, promovendo uma adesdo mecanica
entre a superficie do esmalte e o material resinoso. A técnica adesiva
representou um grande avango no tratamento das lesdes de carie, minimizando
a necessidade de preparos cavitarios tradicionais pela adesdao de novos
materiais restauradores ao tecido dentdrio. Os materiais adesivos
possibilitaram, assim, a preservagédo de estrutura dentaria sadia sem remocao

de grande quantidade de tecido dentério devido a adesao do material resinoso.

Critérios para remocao do tecido cariado

O tratamento restaurador convencional baseia-se na remocéo total
de tecido cariado antes da colocagdo do material restaurador. Os critérios
tradicionais para a remocdo de dentina cariada baseiam-se na remocao de
tecido amolecido, infectado e descolorido até alcancar uma dentina endurecida,
considerada “sadia” pelos critérios clinicos de coloracao e textura (IOST et al.,
1995; LOPES et al., 1987; MALTZ et al., 1999). De acordo com esses critérios,
a finalidade da remogéao do tecido cariado era retirar o0 maior niumero possivel
de bactérias consideradas responsaveis pela progressao da lesdo. No entanto,

a validade desses métodos tem sido questionada por serem imprecisos e
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subjetivos (FUSAYAMA et al.,, 1966; FUSAYAMA e TERASHIMA, 1972;

SHIMIZU e SHIBATANI, 1980).

Desde os primérdios, década de 50 e 60, estudos vém
demonstrando que a remog¢ao de toda a dentina cariada, utilizando os critérios
clinicos de dureza e descoloracdo, ndo garante a isengéo total de bactérias.
Macgregor et al (1956) encontraram, por meio da avaliagdo microbiologica, em
100 dentes extraidos com lesdes cariosas, presenga de bactérias viaveis apos
remocao total de tecido cariado segundo o critério clinico de dureza. Whitehead
et al (1960) observaram a presenca de bactérias apds remocao total de tecido
amolecido em 75,5% de dentes deciduos e 49,5% de dentes permanentes. A
efetividade da remocao total de dentina cariada, por meio do critério clinico de
dureza, também foi questionada por Crone (1968), que submeteu dentes
cariados extraidos a uma rigorosa escavacao manual até observar uma parede
pulpar consistente. Ap6s a avaliacdo microbiolégica, foi observada presenca
bacteriana em 26% dos 113 dentes avaliados, enquanto que no exame
histologico, 52% dos 105 dentes analisados apresentaram dentina infectada.
Shovelton (1968) avaliou histologicamente a presenca de bactérias apds o
preparo de cavidades em 102 dentes humanos recém-extraidos, por meio da
remogdo parcial ou total de dentina amolecida. Os autores observaram a
presenca de tubulos infectados em 36% dos dentes com dentina remanescente
endurecida, enquanto que nos casos com remogao parcial de dentina
amolecida foram observados 72% de dentina infectada. lost et al, (1995)
estudando a resisténcia ao corte da dentina cariada, ndo encontraram relagéao

entre a dureza do tecido e a quantidade de bactérias. Esses resultados
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mostram que o critério clinico de dureza ndo € um parametro que garanta a
isencao de bactérias na dentina remanescente. Portanto, a remocéo da dentina
infectada, segundo esses critérios, é subjetiva, ndo garante a total remogéo de

tecido infectado e nao possui respaldo cientifico.

Selamento de lesoes cariosas

As evidéncias mostram a permanéncia de bactérias sob
restauragbes mesmo apds o tratamento restaurador convencional, com
remocgao total de tecido cariado, segundo os critérios clinicos de dureza e
descoloracdo (CRONE, 1968; IOST et al., 1995; MACGREGOR et al., 1956;
SHOVELTON, 1968). Essa observacao levou os pesquisadores a refletirem
sobre a real necessidade de preparos cavitarios com remocao “total” de tecido
cariado. Acredita-se que o isolamento das bactérias do meio bucal possa
intervir no acesso ao substrato e, consequentemente, modificar o metabolismo
e crescimento bacteriano, tornando-as inviaveis e incapazes de desenvolver a
lesdo cariosa. Esta paralisacdo pode ser observada por meio de evidéncias
que mostram clinicamente a presenca de uma dentina endurecida e
escurecida, e reducdo significativa da quantidade de bactérias encontradas
apos a reabertura da cavidade em dentes selados e restaurados (GOING et al.,

1978; HANDELMAN et al., 1976; MALTZ et al., 2002; ORHAN et al., 2008).

A discussao sobre a sobrevivéncia das bactérias remanescentes sob
materiais restauradores e a progressao da lesdo cariosa é bastante antiga.

Besic (1943) avaliou a viabilidade bacteriana e progressédo da lesao por meio
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do selamento de cavidades cariadas. A analise bacterioldgica foi realizada
inicialmente na dentina cariada remanescente deixada propositalmente na
parede pulpar sendo selada com guta-percha e cimento de fosfato de zinco
apos um ano e meio. O autor observou que: ndo houve progressao da lesao
cariosa em nenhum dos casos estudados; houve uma tendéncia das bactérias
se tornarem inviaveis e somente 30% dos casos estudados foram observadas

culturas positivas de estreptococos apdés um ano de selamento.

Estudos semelhantes foram desenvolvidos a partir da década de 70
abordando a viabilidade microbiana sob selantes e restauracées (GOING et al.,
1978; HANDELMAN et al., 1972; HANDELMAN et al., 1973; HANDELMAN et
al., 1976; JERONIMUS et al., 1975; MALTZ et al., 2002; ORHAN et al., 2008).
Os achados cientificos demonstram uma consideravel diminuicdo ou
eliminagdo da quantidade de microrganismos vidveis apds o selamento de
dentina cariada (HANDELMAN et al., 1972; JERONIMUS et al., 1975; MERTZ-

FAIRHURST et al., 1979a]

A Tabela 1 resume os trabalhos que estudaram o efeito do
selamento sob lesdes cariosas em até a metade de dentina cariada. Os
primeiros achados bacteriolégicos sobre o selamento de lesbes de carie oclusal
sem intervengao invasiva foram relatados por Handelman et al. (1972). Os
autores observaram uma diminuicdo em 50% dos microrganismos viaveis nas
lesbes cariosas incipientes que receberam um selante resinoso
fotopolimerizavel comparado aos que apenas receberam condicionamento
acido na superficie oclusal ap6s um més. A dentina do grupo selado

apresentou-se pulverizada e mais seca em relacdo a coletada no grupo nao
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selado. Apds esse estudo preliminar, os autores desenvolveram uma série de
trabalhos no intuito de observar a paralisagcao da lesdo pelo uso de selantes de

fossulas e fissuras em lesdes cariosas (HANDELMAN et al., 1972; 1973; 1976].

Handelman e colaboradores (HANDELMAN et al.,, 1973;
HANDELMAN et al., 1976) demonstraram uma redugdo significativa ou
eliminag&o na quantidade de bactérias viaveis na dentina cariada residual apos
os periodos de seis e vinte quatro meses com a aplicagdo de um selante
fotopolimerizavel em lesdes oclusais de dentes permanentes. Esses resultados
estdo de acordo com um estudo semelhante, onde houve uma reducao de
99,9% do total de bactérias viaveis apds aplicagdo de um selante
autopolimerizavel no periodo de um ano (JENSEN e HANDELMAN, 1980).
Segundo os autores, a diminuicdo do niumero de bactérias viaveis se deve a

barreira mecéanica formada pelo selante entre as bactérias e o meio oral.

Mertz-Fairhurst e  colaboradores  (1979a, 1979b, 1986)
desenvolveram uma série de estudos no intuito de elucidar o comportamento
das lesbGes de cérie seladas apdés um ano. Criangas com lesbes cariosas
oclusais cavitadas bilaterais, envolvendo até a metade externa de dentina,
tiveram uma das lesdes seladas e a outra deixada aberta. Os resultados apos
12 meses mostraram que: as cavidades seladas apresentaram consisténcia
endurecida e aspecto escurecido da dentina cariada; ocorreu uma eliminacao
ou reducdo no numero de bactérias sob o selante e ndo houve progressao da
lesdo. Ja naqueles em quem nado receberam o tratamento, foi observado um
aumento na profundidade e quantidade de bactérias viaveis em uma dentina

Uumida e amolecida.
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Tabela 1. Estudos de selantes resinosos em lesdes cavitadas em metade

externa de dentina

Estudo Idade  Amostra Periodo Controle Tratamento Desfecho Resultados/Conclusao
(N)
Handelman Néo 15 dentes 1 més Condicionamento Selante Avaliagéo clinica e Houve uma redugédo na
etal, mencionada 4cido e nao selado microbioldgica das lesées quantidade de bactérias viaveis e
(1972) seladas. formagéao de dentina residual
endurecida nas lesdes seladas.
Handelman Nao 59 dentes 6 meses N&o selado Selante Avaliagéo do efeito do Diminuigdo no nimero de
etal, mencionada selante sob as bactérias da bactérias nas lesdes seladas.
(1973) cérie dentaria
Jeronimus 6-12 anos 104 10min N&o apresenta Selante Avaliagdo da reducéo da Houve uma redugao no
et al. (1975) dentes g §:$§2§§ viabilidade bacteriana sob crescimento bacteriano nos
4 semanas dentes selados durante o dentes selados que permanceram
periodo de duas a quatro intactos apds 4 semanas.
semanas. Observou-se uma dentina cariada
endurecida, seca e escura nas
lesbes seladas
Handelman Nao 89 dentes 0-2 anos N&o selado Selante Avaliagéo do efeito do Aumento na redugéo de bactérias
etal, X selante sob as bactérias da vigveis através do tempo nas
mencionada - - . . = =
(1976) carie dentéaria ap6s dois les6es seladas. Nao houve
anos. aumento da profundidade da
les&o.
Going et al., 10-14 anos 67 dentes 5 anos N&o selado Selante Avaliacdo da viabilidade Diminuigdo na quantidade de
bacteriana em lesdes bactérias viaveis.
(1978) .
cariosas seladas
Mertz- Néo 8 0-12 Né&o selado Selante Avaliagdo da progressao N&o houve aumento na
Fairhurst X dentes meses das lesdes seladas e ndo profundidade dos dentes selados.
etal., (1979a) mencionada
seladas pela profundidade Diminuigdo do nimero de
e contagem bacteriana bactérias vidveis seladas.
Mertz- Nao 10 dentes 0-12 Nao selado Selante Avaliagédo da progressao Paralisagéo das lesdes cariosas
Fairhurst X meses das lesdes seladas e ndo seladas por meio de achados
etal, (1979b) Mencionada
seladas por exames clinicos clinicos e radiograficos.
e radiograficos
Jensen& 8-25 anos 106 0-12 Nao selado Selante Efeito do selante na Reducéo de 99% da viabilidade
Handelman dentes meses . viabilidade bacteriana de bacteriana nos dentes selados
(1980) N3o selado e ) ) )
condiciomento em lesdes cariosas oclusais
acido
Mertz- 9-19 anos 28 dentes 0-12 N&o selado Selante Avaliagédo da paralisacao da N&ao houve aumento na
Fairhurst meses - I | fundi lesG |
etal, cérie pelo selante por profundidade das lesdes seladas.
(1986) radiografias, exames Houve uma diminui¢do no nimero

bacteriolégicos e medigao
direta da profundidade.

de bactérias viaveis indicando a
inativagdo da leséo.
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Estda bem documentado o efeito do selante no controle da doenca
carie em lesbGes cavitadas seladas comparada as que nao foram seladas
(GOING et al., 1978; HANDELMAN et al., 1972; HANDELMAN et al., 1973;
HANDELMAN et al., 1976; JENSEN e HANDELMAN, 1980; MERTZ-
FAIRHURST et al., 1986; MERTZ-FAIRHURST et al., 1979a, 1979b). No
entanto, faltam evidéncias que mostrem o efeito do selante (sem remocéao de
tecido cariado) em lesdes de caries oclusais em dentina comparado ao

tratamento restaurador convencional (remocéao total de tecido cariado).

Existe somente um ensaio clinico randomizado que comparou o
selamento de lesdes cariosas (localizadas na metade externa de dentina) com
o tratamento restaurador em dentes permanentes durante o periodo de 10
anos. Mertz-Fairhurst e colaboradores (1998) avaliaram o uso do selante
associado a restauracdes de resinas compostas colocadas sob lesbes cariosas
restritas a metade externa de dentina com o tratamento restaurador
convencional com amalgama associado ou ndao ao selante oclusal. Os
resultados mostraram que as lesdes cariosas que foram seladas apresentaram
uma taxa de sobrevivéncia semelhante aqueles que receberam o tratamento
convencional com amalgama nao selado. O estudo demonstrou que a
longevidade das restauragdes ndo foi comprometida pela presencga de tecido
cariado abaixo das restauragcbes apdés o periodo de 10 anos de

acompanhamento.

Em 2006, Ricketts e col., em uma revisao sistematica da literatura,
encontraram somente 2 estudos de selamento de dentina cariada (remocéo

minima de tecido cariado — ultraconservador) comparados ao tratamento
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restaurador convencional. Destes, somente um estudo foi realizado sem
intervencao invasiva. Os autores concluem que as evidéncias encontradas séo
insuficientes, necessitando de mais estudos clinicos controlados e

randomizados.

Devido a escassez na literatura de ensaios clinicos controlados e
randomizados que comparem o tratamento restaurador convencional com
remogcdo de todo o tecido cariado com o selamento de lesbes cariosas

oclusais, verificou-se a necessidade de mais informagdes sobre esse tema.
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Objetivos

Objetivo geral

Avaliar a eficacia de dois tipos de tratamento de lesGes cariosas em
superficies oclusais em dentes permanentes: 1) tratamento restaurador

convencional 2) selamento.

Objetivos especificos

1. Avaliar a longevidade do selante e do tratamento restaurador

convencional de lesbes cariosas em superficies oclusais;

2. Avaliar a regressao, inativagdo, progressdo da lesédo cariosa
oclusal em dentes permanentes apds selamento de tecido

cariado e tratamento restaurador convencional.
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Introduction

The traditional treatment for cavitated dental caries consisted of
removal of caries tissue before the placement of restoration [Mertz-Fairhurst et
al., 1998]. The cavity preparation for a limited carious lesion can involve loss of
healthy enamel and dentine. It is well documented that restorations have a
limited longevity and reduces the strength of the teeth and hereby challenge the
dental health [Qvist, 2008]. One possibility to avoid unnecessary removal of
dental tissue and consequently prevent the decrease of tooth strength is
reducing the removal of carious tissue. There is no clear evidence that it is
deleterious to leave infected dentine, even if it is soft and wet, prior to sealing
the cavity [Kidd, 2004]. Several studies show a decrease in the number or
elimination of viable microorganisms when bacteria are separated from the oral
environment [Besic, 1943; Mertz-Fairhurst et al., 1979a, 1979b; Orhan et al.,
2008; Pinto et al., 2006]. Cariogenic bacteria appear to be incapable of
continuing the destruction of tooth structure as long as fermentable substrates

are unavailable [Going, 1984].

There is only one randomized study that evaluate placement of
restorations directly over frank cavitated lesions in permanent dentition [Mertz-
Fairhurst et al., 1998]. This study showed that a sealing restoration placed over
carious tissue have similar performance as a restoration placed after
conventional escavation of the carious tissue. Therefore, controlled clinical trials
are needed to compare minimal intervention dentistry with complete carious

dentine removal in the progression of decay and longevity of restorations.
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The purpose of this study was to evaluate the efficacy of two
treatments strategies: 1) non-operative sealing and 2) operative restorative

treatment of occlusal carious lesion in permanent teeth.

Materials and Methods
Subjects

The sample consisted of 52 carious permanent posterior teeth (3
premolars and 49 molars) from 47 patients aged 8 - 43 years (median 19).
Overall, 43 patients had 1 occlusal lesion; 3 patients had 2 lesions and 1 patient
had 3 lesions. The recruiting period was 12 months. All lesions of restorative
treatment was necessary according to current strategies: presence of cavity and
impossibility to perform biofilm control. The maximum depth of the lesions was
halfway through the dentine assessed by bitewing radiograph. The study was
approved by Ethics Committee of the Federal University of Rio Grande do Sul

(Protocol N2 01/08), and informed consent was obtained from all patients.

Sample calculation

The sample size calculation was based on a difference in percentage
of success of sealants and restorative conventional treatment after a 1-year
follow-up period of 74.51% [Dennison et al., 1980] versus 100% [Brunthaler et
al., 2003], respectively, at an a=5%, 1-f=80%. This resulted in the need for 26

treatments per group.
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Experimental designs

The teeth were randomly assigned by raffle into two groups: (1) test
group- sealant placed directly over carious lesion and (2) control group-
conventional restorative treatment. The treatment group was kept in a sealed
dark envelope and a person other than the operator selected an envelope at the
moment of the surgical procedure. After received the treatment, the tooth were
clinical assessed. For patients with more than one occlusal caries lesion,
randomization between sealing and restorative treatment was made.The flow
diagram showed the enrolment, intervention, follow-up and data analyses after
one year follow-up (Figure 1).The treatments were performed by dental
students from the Federal University of Rio Grande do Sul and one researcher

(FSG). All procedures were supervised by of FSG.

Treatment procedures
Sealant treatment

No invasive technique was performed prior to sealant placement. The
occlusal surface were cleaned with pumice/water slurry with bristle brushes,
followed by local anesthesia and absolute isolation of the operating field. The
cavity was etched with 37% phosphoric acid gel for 30 seconds. The Fluroshield
sealant (Caulk/Dentsply®, Rio de Janeiro, Brazil) was applied to the occlusal
caries with an explorer and light-cured for 20s. The rubber dam was removed

and a necessary occlusal adjustments was performed.
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Conventional restorative treatment

The occlusal surfaces were cleaned with pumice/water slurry with
Robinson bristle brushes, before the surgical procedures. The operators were
instructed to perform the Class | composite resin restoration according to a
standardized clinical protocol. The restorations were performed under local
anesthesia, rubber dam and all carious dentine was removed with a slowly
rotation, sterile round steel bur, according to current hardness criteria. Enamel
and dentine were etched with 37% phosphoric acid gel for 30 seconds. The
bonding agent Excite Adhesive (lvoclar-VivaDent®, Sdo Paulo, Brazil) was
applied on the enamel and dentine cavity walls and the teeth were restored with
a light-cured composite resin (Tetric Ceram Ivoclar-VivaDent®, Sao Paulo,

Brazil).

Clinical analysis

All dental clinical evaluations were carried out with the tooth clean
with pumice/water slurry with bristle brushes under a dental operating light,
using plane mouth mirrors, dental explorers and air syringe. The treatments
were clinically evaluated according to need or not to repair, replacement or
extension. The sealant was repaired or replaced in case of partial or total lost
and in presence of secondary caries. The restoration was repaired in case of

partial lost or caries adjacent to the restoration and replaced in case of caries
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progression or other clinical failures and pulpal symptomatology

[Nieuwenhuysen et al., 2003; Qvist, 2008].

As baseline characteristics, the following items were recorded:

subjects, age, gender, DMFT [Silva and Maltz, 2001] and GBI [Lée, 1967].
Radiographic analysis

Baseline radiographic examinations were performed using bitewing
radiographs to analyze the lesion depth and after 12 months to analyze the
integrity of the restorations and the extent of the radiolucent zone (ZR) beneath

the sealants/restorations.

Standardized bitewing radiographs were taken using a film holder
(Jon®, Sao Paulo, Brazil). Digital radiographs (VistaScan Perio®, Bietigheim-
Bissingen, Germany) were taken using phosphor storage plate with an
exposure of 0.6 seconds. The image plate was read with the Vistascan system
(Darr Dental®, Bietigheim-Bissingen, Germany) immediately after exposure.
The images were exported to the software dosWin®4, saved and displayed on

the monitor for visual evaluation.

Clinical and radiography training

All the clinical evaluation (FSG) and radiographic (BM) were carried
out by the same examiner. Before the beginning of the examinations, the
examiner undertook a special calibration training program in evaluating
restorations and bitewing radiographs. The radiographic evaluation training was

done in bitewings radiographs regarding to lesion depth and progression,
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inactivation and regression of carious lesion. The clinical evaluation training
consisted of: (1) review and discussion of the clinical criteria, (2) clinical

evaluation of restoration in extracted teeth and photographs.

Examiner reliability

Twenty two composite resin restorations and 20 bite-wings
radiographs were evaluated twice within an interval of at least one week
regarding to lesion depth and progression, inactivation and regression of

carious lesion.

Statistical analyses
Cohen’s kappa was used to assess intra-examiner reproducibility.

Mann-Whitney test and Pearson Chi-Square test were used to compare sealant
and conventional restoration groups according to baseline characteristics.
Fisher's exact test was used to compare treatments after one year followed-up.
A p-value lower than 0.05 was considered statistically significant. The data was

analyzed using the Statistical Package for Social Science (SPSS) version 17.0.

Results

The kappa values for the clinical evaluation was 0.73 - 0.77 and

radiographic evaluation was 0.8-0.9.
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There were performed 52 treatments, 26 sealants and 26
restorations. There were no differences between the two groups regarding

baseline characteristics — age, gender, DMFT and GBI assessment (Table 1).

At one year of follow- up, 49 treatments were evaluated. There were
three drop-outs during the study (5.8%). One sealant treatment was replaced
with a resin restoration at a private practice for an unknown reason (cumulative
drop-out was 5.8%) and two patients could not be located. There is no
significant difference in the success rates between the test (95.8%) and control
(100%) groups as shown in Figure 2.There was one therapeutic failure
observed during the study in the sealant group. The reason for failure was total
loss of the sealant after two months. No progression at the lesion was observed
and the remaining dentin was hard and dark brown. Primary caries without
connection to the study restoration was observed in one case (conventional

restorative group).

Only one treatment (sealant group) could not be radiographically
assessed due to the presence of an orthodontic band after the beginning of the
treatment. No difference in the radiographic evaluation (progression,
inactivation, regression and tertiary dentin deposition) was observed between
the groups. No caries progression was found, regression was observed in only
one case (sealant group) and tertiary dentin was observed in 12.5% of the

sample ( sealant group, 5 cases; restoration group, 1 case) (Table 2).

Figure 3 and 4 show a clinical and a radiographic example of each

treatment at baseline and at one year follow- up.
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Discussion

This present study investigates the clinical and radiographic
performance of sealant and conventional restorative treatment of occlusal
carious surfaces. After one year, there was no significant difference between

the two treatments.

The traditional restorative treatment removes sound tooth structure,
with consequent weakening to the tooth. Therefore, the benefits of removal all
clinically caries tissue in a limited carious lesion may be questioned. Several
studies have been performed to evaluate bacterial viability and caries
progression under sealants. The use of pit and fissure sealant over a carious
lesion forms a physical barrier and cut off the nutrients from the oral cavity to
the cariogenic bacteria. Without these substrates, bacteria became nonviable
and incapable to destroy tooth structure [Going et al., 1978; Handelman et al.,
1976; Jensen and Handelman, 1980]. In the present study, the placement of
sealant over frank cavitated lesion inhibits the caries progression. Therefore,
the placement of sealant over a lesion may preserve the tooth structure, as it
will not remove any sound tooth tissue and prevents carious progression

avoiding bacteria assessed to substrate [Mertz-Fairhurst et al., 1987].

Radiographic evaluation of sealed carious lesion was undertaken to
determine the carious progress after sealant placement [Handelman, 1982;
Handelman et al., 1986; Handelman et al., 1985; Handelman et al., 1981].
Handelman et al (1986) found that sealed caries lesions even may regress in
teeth with early dentin caries. This radiographic result suggests that there may

be remineralization of the sealed lesion. The present radiographic data showed
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one lesion regression under a sealed lesion (4.3%). Tertiary dentin deposition
was observed in 5 cases (21.7%) after one year. The mineral increase
assessed by radiographic evaluation is a result of a decrease in number of
bacteria, and, consequently, in the bacterial metabolic products, decelerating
the lesion progress, promoting a physiologic reaction of the pulp-dentin organ

[Alves et al., 2010; Mertz-Fairhurst et al., 1979b; Oliveira et al., 2006].

A high retention rate has been observed in several sealants studies
[Dennison et al., 1980; Going et al., 1976; Thylstrup and Poulsen, 1976]. Our
study showed 95.8% of success rate for sealants after one year. A potential
barrier to use pit and fissure sealants in managing caries lesion is the concern
about the sealant loss and the risk of development caries lesions. The literature
[Griffin et al., 2009; Handelman et al., 1986] shows clinically and radiographic
that teeth with total or partial loss of sealant did not present increased to caries
progression. In the present study, one sealant presented total loss and show
characteristics of arrested lesion (hard and dark brown tissue) and no caries

progression.

Traditional treatment of a carious lesion is complete removal of the
carious tissue and placement of a restoration. Mertz-Fairhurst et al. (1998) has
evaluated clinically and radiographic occlusal restorations placed over moist,
soft, infected dentine left at the enamel-dentine junction compared to
conventional caries removal after 10 year follow-up. Lesions progression was
arrested by both treatment groups with success rate for sealing and

conventional restoration of 86% and 83%, respectively. Our study results also
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showed that the sealing of a cavity has similar results regarding caries

progression as the placement of a conventional restoration after one year.

This study demonstrated that sealing occlusal carious lesions in
permanent teeth is effective in reducing caries progression after one year
follow-up. It is possible that this effect is the result of the physical barrier formed
by sealants to block nutrients for bacterial inside the lesion. This result suggests
that sealant could be used as a therapeutic treatment for incipient carious
lesions in permanent teeth as it prevents progression of caries lesions and

preserves tooth structure.
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Age
Gender — n (%)
Male

Female

DMFT ***

GBI ***

16 (12 — 26)

11 (42.3)
15 (57.7)
8 (5—14)
16 (5 - 39)

22 (16— 31)

8 (36.4)
14 (63.6)
10 (5 — 15)
17 (7 - 50)

Table 1. Baseline characteristics of patients according to the t
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0.90**

0.70*
0.61*
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Table 2. Radiographic evaluation of teeth according to the treatment
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Figure 2. Success rates of the treatments after one year follow-up.

Fisher's exact test, p=0.490

Figure 3. Clinical and radiographic evaluation of maxillary left first premolar (teeth 24).
A and C: clinical and radiograph pre-operative images of the lesion. B: radlograph
image immediately after operative treatment and D and E: one year clinical and

radiographic follow-ups.

Figure 4. Clinical and radiographic evaluation of maxillary right first molar (teeth 16). A
and C: clinical and radiographic pre-operative images of the lesion. B and D: one year

.

clinical and radiographic follow-ups after the carious lesion sealing.
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Consideragoes finais

No presente estudo observou-se que, apés 1 ano, ndo houve
diferenca na taxa de sucesso entre as lesbes de carie seladas (95.8%) e

restauradas (100%);

Nenhum dos dentes apresentou progressao de carie; a regressao foi
observada em apenas um caso (grupo do selante) e a presenca de dentina

terciaria foi encontrada em 12.5% da amostra (5 selantes e 1 restauragao).

A partir dos resultados encontrados no presente estudo, pode-se
concluir que o uso do selante em lesdes de céries cavitadas em superficies
oclusais mostrou-se efetivo no controle da doenca carie comparado ao

tratamento restaurador convencional em dentes permanentes.

O selante pode ser uma alternativa ao tratamento restaurador
convencional em lesdes cariosas incipientes em dentes permanentes, pois

impede a progressao da carie dentaria e preserva a estrutura do dente.
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