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a beleza de ser um eterno aprendiz.”

Gonzaguinha



Resumo

MESKO, Mauro Elias. Manejo das lesdes néao cariosas. 2015. 157f. Tese
(Doutorado em Odontologia). Programa de Pds-Graduagdo em Odontologia.
Universidade Federal de Pelotas, Pelotas, 2015.

O objetivo desta tese foi avaliar como se da o manejo das lesdes nado cariosas
em Odontologia, através de seis capitulos (artigos). No primeiro artigo, uma
revisdo narrativa sobre o potencial erosivo de refrigerantes e alimentos acidos
foi conduzida. Toda leséo severa tem um estégio inicial e as leses de eroséo
podem ser consideradas o estagio inicial de um caso de desgaste dentario
severo. Alertar a populacdo sobre o potencial erosivo desses alimentos e
bebidas, através de mensagens de alerta em rotulos de alimentos
industrializados, mesmo que ndo tenha grande impacto, pode ter um carater
informativo e preventivo para esse tipo de lesdo dos tecidos dentarios. No
segundo artigo, realizou-se uma revisao sistematica a fim de responder se
placas oclusais teriam efetividade na interceptacdo ou na progressao do
desgaste dentario. Essa revisdo mostrou ndo haverem trabalhos clinicos em
adultos, que a utlizacdo de placas oclusais seja efetiva para controlar o
desgaste dentario em bruxistas, embora também néo haja evidéncia de que
esta terapia possa ser descartada. No terceiro artigo foi realizado um protocolo
de revisdo sistematica com uma meta-analise em rede, acerca de terapias
utilizadas para o tratamento do bruxismo. A finalidade desta reviséo sistematica
sera determinar quais os efeitos das diferentes terapias para o bruxismo,
comparando-os e apontando as vantagens e as desvantagens, indicacdes e
contraindicacfes para cada tratamento comparado aos demais. Para o quarto
artigo foi aplicado um questionario on-line direcionado a Cirurgides-Dentistas
brasileiros a fim de avaliar como abordam o tema lesfes cervicais ndo cariosas
na clinica e qual o nivel de confianca que eles tém para diagnosticar e tratar
este tipo de lesdo. Os resultados mostraram que a maioria realiza diagnostico
de rotina, costuma restaurar as lesfes e, para isso, escolhe aplicar resina
composta direta com adesivos de dois passos. O nivel de conhecimento
mostrou uma possivel interferéncia nas decisdes de tratamento e fica claro que
0 nivel de seguranca para diagnosticar tem correlacdo com o nivel de
seguranca para tratar as lesfes cervicais nao cariosas. O quinto estudo desta
tese foi uma revisdo sistematica a fim de responder qual seria o melhor (ou
mais vantajoso) material para se reabilitar dentes com desgaste dentario
severo. Os resultados apontaram que o uso de materiais diretos teria o0 melhor
custo beneficio bioldgico, especialmente as resinas compostas micro-hibridas,
com uma longevidade clinica e niveis de satisfacdo do paciente consideradas
aceitaveis. O sexto e ultimo é um artigo que discorre sobre as técnicas de
manejo restaurador direto (reabilitacdo) para lesdes nao cariosas severas
(desgaste severo) e também visou a insercdo social do trabalho realizado nesta
tese. Como concluséo, em relagcdo ao manejo das les6es ndo cariosas pode se
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afirmar que muitas incertezas ainda permanecem sobre o tema e fica evidente
gue ha um amplo campo de pesquisa aberto em relagdo ao manejo desse tipo
de leséo. Estudos clinicos bem delineados deverdo ser elaborados para que
possam nortear uma pratica de Odontologia baseada em evidéncias no manejo
das lesdes néo cariosas.

Palavras-chave: reabilitagdo oral; placas oclusais; lesdes né&o cariosas;
erosao; desgaste dentario; resinas compostas; ceramicas odontologicas



Abstract

MESKO, Mauro Elias. Management of non-carious lesions. 2015. 157p.
Thesis (PhD in Dentistry). Programa de Pdés Graduacdo em Odontologia.
Universidade Federal de Pelotas, Pelotas, 2015.

The aim of this thesis was to evaluate how non-carious lesions are managed in
Dentistry, divided into six chapters (papers). In the first one, a narrative review
about the erosive potential of acidic food and drinks was conducted. All current
severe lesion has an initial status and the erosive lesions can be somewhat
considered its beginning. Alerting the population for the erosive potential of food
and beverages with warning messages in the labels of industrialized products,
even with low impact may have an educative and preventive role for the
development of this type of hard dental tissue lesion. The second article was a
systematic review aimed to answer if occlusal splints are effective to intercept or
to stop the progression of tooth wear in adults with bruxism. This review has
shown that no clinical trials that treated adults with occlusal splints are
available, although no evidence exists that this therapy could be discarded. In
the third chapter, a protocol for a systematic review with a network meta-
analysis enrolling the therapies for the treatment of bruxism was done. The aim
of this review will be to determine the effect of different therapies for bruxism
considering their advantages, indications and contraindications. For the fourth
article an online survey with Brazilian dentists was conducted to determine how
dentists deal with the subject non-carious cervical lesions in their clinical routine
and what is their level of confidence to both diagnose and treat this problem.
The results showed that the majority of the participants use to diagnose and
restore, while resin composites with a two-step etch and rinse dental adhesives
is the restorative choice for cervical lesions. The level of knowledge can
interfere in the therapies’ choices and it is evident that the level of confidence to
diagnose had a correlation with the level of confidence to treat the lesions. The
fifth study of this was a systematic review to respond what is the best (or the
most advantageous) dental restorative material to be used in the rehabilitation
of severe tooth wear. The results showed that direct materials presented the
best biological benefit, especially the micro-hybrid resin composites, once this
material gives excellent survival rates and patients’ satisfaction levels. The sixth
article was a paper on direct techniques for management (rehabilitation) of non-
carious severe lesions. The aim of this paper was to introduce the knowledge
about minimal invasive therapies once it can bring both health and good social
impacts. As conclusion, many uncertainties still remain about the management
of non-carious lesions. It is evident that a wide field for research is still open.
Well-designed clinical studies should be conducted to bring not only new
insights but also relevant answers to be used in clinical routine and so patients
could have the benefits of an evidence-based dentistry towards non-carious
lesions.
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1 Introducéo

O tema lesBes ndo cariosas (LNC) dos tecidos dentarios assume uma
grande importancia na pratica odontolégica uma vez que as prevaléncias
passaram a apresentar valores mais elevados para estes tipos de leséo
(BISHOP et al., 1997; EL AIDI et al, 2010; GANSS; LUSSI, 2008;
JOHANSSON et al., 2012; KONIG, 1990; REES; JAGGER, 2003; VAN'T
SPIJKER et al., 2009).

As LNC se subdividem em quatro principais tipos: (1) erosao —
caracterizada pela dissolugcéo e remoc¢édo de uma camada ultrafina do esmalte
toda vez que esse € submetido a um desafio acido; (2) abrasédo — desgaste da
superficie dentaria por atrito de qualquer outro material que néo os tecidos
dentarios; (3) atricdo — desgaste causado pelo contato entre os tecidos
dentarios e (4) abfracdo — a exposicdo cumulativa de sobrecarga criado pela
oclusdo entre dentes antagonistas geraria a flexdo do elemento dentario e
causaria ruptura da estrutura dos cristais de hidroxiapatita do esmalte na regiao
do colo da coroa (GRIPPO et al., 2012; LARSEN, 2008; LEE; EAKLE, 1984;
LEE; EAKLE, 1996). O termo “biocorrosdao” dos tecidos dentarios foi
recentemente proposto para substituir o termo erosao (EAKLE, 2012).

Clinicamente, pode ser dificil distinguir com exatiddo os diferentes tipos
de les@o nao cariosa porque muitas vezes ha diferentes niveis de severidade
(REES et al., 2012) e os fatores causais podem estar associados um mesmo
paciente (ADDY; SHELLIS, 2006; RITTER et al., 2009). Diferentemente da
doenca carie, esses podem ser dificeis de detectar durante a anamnese e o
exame clinico (AL-DLAIGAN et al., 2002; ALVES et al., 2012; BRANDINI et al.,
2011; SPRANGER, 1995). Todos esses aspectos dificultam o estabelecimento
de uma estratégia Unica de tratamento para todos 0s casos e exigem uma
abordagem individualizada para os individuos com LNC (PEREZ et al., 2012;
SNEED, 2011).
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Estudos epidemiolégicos apontam que a prevaléncia das LNC em
diferentes populacdes e faixas etarias é variavel e pode estar sujeita a vieses
de diferentes critérios de diagndstico. Os problemas com o diagnéstico deste
tipo de lesdo sédo abordados por diversos autores que mostram ndo haver um
critério Unico para exame clinico (BARTLETT, 2010; BARTLETT et al., 2008;
BARTLETT et al., 2011 GANSS et al., 2011). Soma-se a isso a dificuldade
existente em se determinar o que é normal e 0 que é patolégico para as
diferentes faixas etarias (BORCIC et al., 2004; KAIDONIS, 2008) e em se
determinar exatamente 0os mecanismos que levam ao surgimento das LNC
(BARTLETT; DUGMORE, 2008; SHAH et al., 2009). Também seria importante
gue se determinasse o nivel de atividade dos processos fisico-quimicos que
provocaram o surgimento e que podem estar mantendo a perda mineral nos
tecidos dentarios. I1sso porque, um individuo ndo doente pode apresentar uma
lesdo ndo cariosa, como consequéncia de um processo que fora ativo, mas
gue, no momento atual, se encontra inativo. Nestes casos, caso nao haja
gueixa, 0 mais provavel € qgue nenhuma terapia seja empregada.

Ha que se pensar em longevidade populacional e a consequente
manutencdo dos dentes com funcionalidade. Outro aspecto importante a ser
considerado é a qualidade de vida dos individuos acometidos pelas lesées néo
cariosas em estagios avancados, que ainda apresenta escassez de dados na
literatura (AL-OMIRI et al., 2006; VARGAS-FERREIRA et al., 2010).

Em relacdo aos tratamentos indicados para os diferentes tipos de leséo,
também parece que nao ha protocolos testados, mas, simplesmente,
abordagens baseadas em experiéncia clinica e na logica da fisiopatologia do
problema (BURKE et al., 2011; MILOSEVIC, 2011; WANG; LUSSI, 2010).
Atualmente existem poucos trabalhos publicados que tratam de medidas
preventivas para as LNCs (BARTLETT et al., 2011; FOX, 2010; O’'SULLIVAN;
MILOSEVIC, 2008; PECIE et al., 2011; SERRA et al., 2009). Dessa forma a
Odontologia parece ainda viver sob o paradigma cirdargico-restaurador quando
se trata das lesGes ndo cariosas, ou seja, ndo ha medidas preventivas que
sejam empregadas para as populacfes atingidas. Muito se aborda a doenca a
partir do momento em que um clinico treinado, ja que os diagnosticos da lesao
e da etiologia sao dificeis, constata alguma lesdo que seja suficientemente
grande para ser restaurada (HURST, 2011; KONIG, 1990; PEREZ et al., 2012).
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Outra dificuldade clinica seria a falta de definicAo de um parametro para se
realizar ou ndo restauracfes. Lesdes incipientes devem ser proservadas,
‘remineralizadas”, seladas ou restauradas? A partir de que quantidade de
perda de tecido dentario se utiliza um material restaurador? A etiologia da lesdo
pode determinar o tipo de material a ser utilizado como restaurador? A etiologia
multifatorial deveria exigir uma estratégia multidisciplinar? Enfim, as LNC
envolvem muitas questdes clinicas ainda sem resposta.

A prética odontolégica baseada em evidéncias cientificas é uma
necessidade que vem sendo cada vez mais discutida, onde os resultados das
pesquisas realizadas devem balizar e orientar a préatica diaria do Cirurgido-
Dentista. No entanto, isso ainda ndo é uma realidade. Suas principais
vantagens seriam seguranca para o paciente e para o profissional frente aos
diversos diagnosticos e tratamentos contrapondo a farta literatura baseada em
experiéncia clinica. Tal seguranca pode refletir em economia, pois ao se
abandonarem as praticas empiricas que orientariam tratamentos
desnecessarios ou malconduzidos, os custos poderiam ser reduzidos. Além
disso, terapias desnecessarias podem ser evitadas garantindo menores riscos
para o paciente e, dessa forma, reduzindo a relacdo custo-beneficio de uma
abordagem clinica. Infelizmente, a Odontologia ainda apresenta lacunas
guando se busca uma orientacao cientifica para muitas de suas praticas e, por
isso, um grande esforco deve ser feito para que, de acordo com os métodos

cientificos atuais, se busque uma pratica baseada em evidéncias.

1.1 Justificativa

A prética clinica em Odontologia, em relacdo as lesdes ndo cariosas €
baseada predominantemente em opinides de especialistas, tanto em relacao
aos meétodos preventivos quanto em relacdo as terapias reabilitadoras.
Abordagens baseadas na propria experiéncia clinica do profissional acabam
sendo comuns, devido a falta de qualidade de estudos primarios neste campo
da ciéncia. A literatura cientifica odontologica ainda apresenta poucos ensaios
clinicos controlados com acompanhamentos de longo prazo (PANDIS et al.,
2015). Isso faz com que as revisdes sistematicas com meta-analise ainda
sejam escassas e 0s niveis de evidéncia, embasando as condutas frente as

lesbes ndo cariosas, possam ser considerados baixos.
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1.2 Objetivo Geral

O objetivo deste trabalho sera abordar o tema lesdes ndo cariosas,

realizando uma reviséo sisteméatica, a aplicacdo de um questionario a respeito

de condutas clinicas de profissionais a respeito das lesdes ndo cariosas e um

estudo de caso-controle com pacientes com lesfes néo cariosas.

1.3 Objetivos Especificos

Determinar o estado da arte em relacdo ao diagnostico e ao
tratamento das lesdes cervicais ndo cariosas a partir de uma
reviséo sistematica da literatura;

Determinar os niveis de conhecimento dos Cirurgides-Dentistas
brasileiros em relacdo as lesGes cervicais ndo cariosas, quais 0s
critérios de diagnostico e os protocolos terapéuticos empregados,
a partir do uso de um questionario;

Avaliar pacientes que estdo em tratamento restaurador para
lesBes cervicais ndo cariosas (ou ja o realizaram) e estabelecer
correlacdes entre os questionarios aplicados com os indicadores
demograficos, socioeconémicos e verificar se esses fatores
influenciam na qualidade de vida desses individuos;

Comparar os resultados obtidos entre o grupo caso e 0 grupo
controle a partir da utilizacdo de questionarios de qualidade de
vida relacionada a saude bucal através do uso da ferramenta
OHIP-49;

Aplicar RDC/DTM  (Research  Diagnostic  Criteria  for
Temporomandibular Disorders) para determinar se ha Disfuncdes
Temporomandibulares nos individuos participantes do estudo
(DWORKIN; LeRESCHE, 1992);
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e Avaliar e correlacionar as variaveis anatdbmicas, funcionais e
parafuncionais do sistema estomatognatico nos grupos caso e
controle;

e Avaliar os habitos alimentares (padrdo nutricional da dieta,
frequéncia de ingestdo), habitos de higiene (frequéncia, uso de
dentifricio com abrasivo), e habitos parafuncionais (onicofagia,
roer objetos, apertamento dentario diurno) nos grupos caso e

controle.

1.4 Hipoteses

As hipoteses a serem testadas serdo as de que: (1) a literatura néo
apresenta protocolos testados cientificamente para a prevencao das lesdes néo
cariosas; (2) os profissionais ndo tém um conhecimento padronizado a respeito
das diferentes etiologias das lesfes nao cariosas; (3) os profissionais ndo tém
condutas clinicas similares no manejo das les@o nao cariosas por nao seguirem
protocolos; (4) os pacientes com lesdes cervicais ndo cariosas apresentam
maior forca de mordida, maiores indices de habitos parafuncionais, maior
prevaléncia de bruxismo noturno e apertamento dentario diurno que o0s

pacientes controle.



2 Projeto de Pesquisa

Parte 1 Manejo das lesdes ndo cariosas: uma revisdo sisteméatica da

literatura
Desenho experimental

Sera realizada uma revisdo sistematica da literatura de acordo com os
criterios do PRISMA (MOHER et al, 2009). Sete bases de dados seréo
pesquisadas (Trip, Lilacs, Scopus, Pubmed/Medline, Scielo, Web of Science e
Cochrane Database of Systematic Reviews) utilizando as seguintes palavras
chaves: “non-carious lesions diagnosis” OR “tooth wear diagnosis” OR “dental
erosion diagnosis” AND “non-carious lesions assessment” OR “tooth wear
assessment” OR “dental erosion assessment” AND “non-carious lesions
assessment” OR “tooth wear treatment” OR “dental erosion treatment” OR
“tooth wear restoration” OR “dental erosion treatment”. Todos os artigos que
forem encontrados serdo avaliados e selecionados segundo os critérios de
inclusdo: estudos sobre diagndstico clinico e estudos clinicos com protocolos
de tratamento para as lesdes nao cariosas. Nao havera restricdo ao idioma
durante a busca. A revisdo de literatura sera feita por dois pesquisadores
independentes e todos os artigos desde 1950 até meados de 2013 serdo
incluidos. Os artigos incluidos terdo suas referéncias bibliograficas avaliadas

para evitar que algum outro artigo venha a ficar fora da selecao.

Todos os artigos serdo avaliados de acordo com os critérios do
‘PRISMA statement” e dentre os encontrados, analisados. Daqueles
selecionados os resumos serdo avaliados independentemente pela revisdo dos
dois autores. Apds se enquadrarem nos critérios de eleicdo individualmente, se
um consenso for alcancado o artigo sera incluido no estudo. No caso de néo
haver consenso, um terceiro autor sera convidado para discutir a respeito do

artigo.
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Se houver homogeneidade dos dados dos artigos selecionados, sera realizada

uma meta-andlise.

Parte 2 Questionario de condutas clinicas para cirurgifes-dentistas

Desenho experimental

Inicialmente, esse projeto sera enviado ao comité de Etica e Pesquisa
para apreciacdo. Sera realizado um questiondrio a respeito de diagnostico
clinico e condutas terapéuticas frente a lesées ndo cariosas com Cirurgides-
Dentistas brasileiros, aleatoriamente selecionados a partir de uma base de
dados de todos os cirurgides-dentistas.

Previamente a submissdo desse questionario, serd elaborado um
guestionario piloto, testado com alunos do ultimo ano da faculdade de
Odontologia da UFPel e com alunos do Programa de Pdés-Graduacdo em
Odontologia da UFPel para adequacao, considerando facilidade de respostas e
tempo para completar o mesmo. Apds adequacao do questionario, Cirurgides-
Dentistas de todo o Brasil serdo convidados a participar do estudo e havera
submissdo on-line do questionario desenvolvido, ou seja, 0s cirurgides-
dentistas receberdo um e-mail convidando-os a participarem do questionario. O

e-mail contera um hiperlink que levara direto a pagina contendo o questionario.

Parte 3 Fatores etiolégicos associados as lesdes cervicais ndo cariosas:

estudo de caso-controle

Desenho experimental

Esse estudo clinico sera longitudinal, retrospectivo, do tipo caso-
controle. Serdo convidados a participar deste estudo os pacientes que estejam
participando de outros projetos de pesquisa que investigam lesdes cervicais
nao cariosas. Os pacientes controle serdo pacientes em tratamento na
Faculdade de Odontologia da UFPel que ndo apresentem lesfes cervicais néo

cariosas. Este estudo seguira as recomendacdes da Iniciativa STROBE
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(STrengthening the Reporting of OBservational studies in Epidemiology) ou
subsidios para a comunicacao de estudos observacionais (MALTA et al., 2010).
Serdo convidados, através de contato telefénico para consulta de avaliagéo,
todos os pacientes que ja estdo sendo tratados e monitorados por terem lesdes
cervicais ndo cariosas. O convite sera feito aqueles individuos enquadrados no
critério de inclusdo desse estudo. Esses participardo da pesquisa, caso
aceitem fazer parte do estudo e assinem o Termo de Consentimento Livre e
Esclarecido (TCLE) de projeto a ser aprovado pelo Comité de Etica em
Odontologia com parecer (Apéndice A).

Materiais e Métodos
Caracteristicas demograficas (amostra)

Segundo dados do IBGE, na Sinopse do Censo Demografico 2010, a
cidade de Pelotas possui uma populacdo total de 328.275 habitantes.
Individuos nas diversas faixas serdo incluidos nesse estudo, desde que tenham
tido lesdes cervicais nao cariosas restauradas ou que nao possuam nenhuma

lesdo cervical ndo cariosa.
Selecdo da amostra

O projeto de pesquisa do Departamento de Odontologia Restauradora da
Faculdade de Odontologia da Universidade Federal de Pelotas citado oferece
reabilitacdo para individuos que apresentam lesfes cervicais ndo cariosas.
Atualmente, ha cerca de 40 pacientes que se enquadram nos critérios de
inclusdo desse estudo para o grupo caso. A alocacdo da amostra, apos o
aceite do convite telefénico, seguira os critérios de inclusédo e exclusao a seguir

descritos.

Como critérios para inclusdo nesse estudo o0s pacientes deverdo apresentar
restauractes de lesbes cervicais ndo cariosas. Serdo excluidos os pacientes
gue: (1) por motivos de saude sejam incapazes de responder aos
guestionarios; (2) sejam portadores de doencas terminais ou sistémicas que
afetam funcdes orais; (3) pacientes em tratamento quimiotergpico antitumoral,

pois este fator poderia causar alteragdes no fluxo salivar e (4) pacientes com
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diagnéstico de depressdo — diagnosticados pelos seus médicos ou psicélogos,
via relato dos pacientes — néo tratado.

Para participar do grupo controle os individuos terdo os mesmos critérios de

inclusdo e exclusdo, mas nao podem apresentar lesbes cervicais ndo cariosas.
Exame clinico

Seré realizado exame clinico utilizando a Ficha de Avaliacao Clinica
utilizada no projeto de pesquisas de restauracdo de lesGes cervicais nao
cariosas (Anexo A). Além desta avaliacdo, serd utlizado o instrumento
RDC/TMD (DWORKIN; LeRESCHE, 1992), traduzido e validado para ser
aplicado no Brasil (LUCENA et al., 2006) para o Eixo Il — exame clinico do
paciente para diagnostico de DTM.

O processo de calibragcdo para o exame clinico seguira orientacdes
fornecidas no Manual da OMS e da versao traduzida do RDC/TMD (PEREIRA
et al., 2009), sendo realizado também o treinamento e a calibracdo para a
aplicacdo do questionario. A calibracdo intra e interexaminadores sera feita
com pacientes da mesma faixa etaria avaliada na Clinica de Protese da
Faculdade de Odontologia da UFPel. Para calibracédo interexaminador serdo
realizados 12 exames para cada pesquisador separadamente e reexames, uma
semana apos, sob as mesmas condicbes de trabalho, para calibracéo

intraexaminador. A avaliacdo da concordancia sera feita pelo indice Kappa.
Aplicacdo dos questionarios

Para avaliar a qualidade de vida dos pacientes sera aplicado o
guestionario OHIP-49, na modalidade de entrevista. A instrucdo para a
aplicacdo desses questionarios de qualidade de vida sera a de que leia-se a
guestdo e pergunte-se o quanto este fato ocorre para o individuo avaliado. As
opcdes de resposta serdo: nunca, raramente, algumas vezes, quase sempre e

sempre.

As variaveis estudadas, a partir da coleta de dados seréo: (1) idade, (2)
sexo, (3) ocupacéo profissional, (4) condicdo do exame extra bucal e (5)

condi¢ao da mucosa oral.
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Dentre outras variaveis a serem avaliadas, através da ferramenta RDC/TMD
estardo: (1) autopercepcao de saude geral, (2) autoporcep¢éo da saude bucal,
(3) funcionalidade da articulagcdo temporomandibular e dos musculos
mastigatorios, (4) auto relato da cor de pele, (5) auto relato de origem étnica,
(6) problemas psicossociais associados aos problemas da articulacdo
temporomandibular, (7) escolaridade, (8) atividade profissional, (9) renda
mensal familiar, incluindo todos os membros economicamente ativos - no caso

de ser dependente, sera informada a renda mensal do chefe da familia.
Andlise dos dados

Serdo realizadas as andlises estatisticas nos trés estudos com o0s

pacotes que estejam de acordo com 0s propositos de cada hipotese.
Aspectos éticos

O projeto 2 sera qualificado e submetido ao Comité de Etica em
Pesquisa da Universidade Federal de Pelotas (FO-UFPel/ RS). Para todos os
estudos com pacientes, sera assinado um termo de consentimento livre e

esclarecido, a fim de autorizar sua participacao no estudo (Apéndice A).

Os pacientes convidados para o estudo serdo encaminhados para
atendimento nas Clinicas da Faculdade, quando assim desejarem, conforme
disponibilidade de vagas, com a mesma agilidade e rapidez dos outros

pacientes que procuraram atendimento na Faculdade.
Consideracoes éticas

O estudo numero 4 desse projeto foi encaminhado ao Comité de Etica em
Pesquisa da FO/UFPel para utilizacdo dos dentes humanos e aprovado sob o
parecer 044/2013 (Apéndice C e D).

Cronograma

As etapas de execucao do presente estudo seréo:
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Levantamento bibliografico inicial

Redacéo projeto

Envio para o Comité de Etica em Pesquisa
Selecdo de pacientes e aplicacdo de questionarios
Analise estatistica

Redacéo de artigos

Divulgagdo em congressos e seminarios

© N o g &~ w D PE

Defesa de tese

O cronograma de execucao das etapas esta detalhado na Tabela abaixo

Tabela: cronograma de execucéo das etapas

2012

Jan | Fev | Mar | Abr | Mai | Jun | Jul | Ago | Set | Out | Nov | Dez

2013

Jan | Fev | Mar | Abr | Mai | Jun | Jul | Ago | Set | Out | Nov | Dez
4,5 6 6 6 6 6] 7] 6,7] 6,7 6 6 6
2014

Jan | Fev | Mar | Abr | Mai | Jun J Jul | Ago | Set | Out | Nov | Dez
4,5 6 6 6 6 6] 6 6] 6,7 6 6 6
2015

Jan | Fev | Mar | Abr | Mai | Jun J Jul | Ago | Set | Out | Nov | Dez




3 Relatério do Trabalho de Campo

Muitas alteragdes foram realizadas em comparagao ao projeto original,
no sentido de adicionar mais elementos que completassem esta tese. Algumas
resultaram de sugestdes da banca durante a Qualificacdo do projeto (defesa do
projeto), onde foram convidados como examinadores o Prof. Dr. Flavio
Fernando Demarco e a Prof2. Dr. Fernanda Geraldo Pappen, outras ocorreram
pelas préprias dificuldades encontradas durante o transcorrer do Doutorado e
outras, ainda, por novas ideias e amadurecimento da forma de apresentacéo
da tese, com as modificacdes de estrutura relatadas a seguir. Isso explica o
fato de que os objetivos especificos do projeto se encontram desatualizados
em relacdo aos que se apresentam na tese.

O artigo de introducdo da tese ndo estava no projeto original, mas trata
de um suposto papel de bebidas e alimentos acidos na etiologia das lesdes nao
cariosas, 0 que gerou sua inclusédo nesta tese. O segundo artigo desta tese é
uma revisdo sistematica que também ndo estava no projeto original. Esse
estudo surgiu de um questionamento profundo a respeito do papel que as
placas oclusais teriam — ou ndo — sobre a interceptacdo ou a prevencéo do
desgaste dentario em pacientes com bruxismo. O terceiro capitulo desta tese
também néo estava no projeto original e, em funcdo do desfecho do segundo
artigo, foi decidido um estudo mais abrangente e aprofundado incluindo outras
terapias para o controle do bruxismo que uma das principais causas do
desgaste dentario patolégico. O artigo é o protocolo a ser publicado no
periddico Systematic Reviews, que publica tanto protocolos quanto revisdes
sistematicas em especial na area de saude.

O quarto artigo da tese fazia parte do projeto original que foi qualificado,
sofrendo pequenas alteracfes, algumas sugeridas pelo comité de ética. Por ser
um questionario on-line, infelizmente, contou com uma taxa de resposta
pequena. Ndo menos relevante, mas nao grande o suficiente para trazer uma
resposta a pergunta: como o dentista brasileiro trata atualmente o tema lesdes
cervicais ndo cariosas? O trabalho traz uma ideia daquilo que podera ser a

forma com que alguns profissionais de Odontologia no Brasil enxergam o tema.
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Durante aproximadamente 60 dias foram publicados em grupos de redes
sociais imagens com o convite para participacdo dos colegas, respondendo ao
guestionério. A elaboracdo de um questionario, modificagdes, o contato com
Planeja-se ainda uma publicacdo simplificada também em portugués em um
jornal com acesso gratuito para os profissionais de Odontologia brasileiros. O
quinto artigo estava planejado como sendo o primeiro estudo desta tese. A
elaboracdo do manuscrito foi realizada em colaboragédo com a instituicdo onde
se deu o estagio no exterior do doutorando, havendo a mudanca da questao de
pesquisa para: qual seria 0 melhor (ou mais vantajoso) material para se
reabilitar de dentes com desgaste dentario severo. Assim, ao se alterar 0s
objetivos do estudo, iniciou-se a busca com um intuito um pouco diferente do
original. As conclusdes do quinto artigo apontaram como material de eleicéo, a
resina composta para uso direto. O sexto e ultimo artigo é um texto em lingua
portuguesa sobre as técnicas diretas de manejo restaurador direto
(reabilitagdo) para lesbes nao cariosas severas. Os objetivos do artigo séo:
mostrar ao clinico as possibilidades técnicas deste tipo de reabilitacdo, e a
insercao social de todo o trabalho realizado em colaboracdo com a instituicdo
onde o doutorando realizou seu estagio sanduiche. Trata-se da reunido de
técnicas utilizadas de acordo com a literatura, para a restauracao/reabilitacéo
bucal de casos onde houve desgaste dentario severo, independentemente de
sua etiologia ou classificacdo. Esse artigo foi especialmente desenvolvido
considerando-se que existe uma caréncia de artigos em portugués que possam
ter utilidade clinica para os profissionais que ndo tém acesso a literatura
odontoldgica. A importancia de trazer novos conhecimentos para esse publico
gue ndo acessa a literatura internacional deve ser ressaltada, pois cada vez
mais se faz necessario translacionar o conhecimento produzido na academia
para a pratica do Cirurgido-Dentista. Apesar de serem métodos de reabilitacédo
em casos complexos, as técnicas mencionadas no artigo sdo perfeitamente
aplicaveis, podendo ser utilizadas inclusive nos servicos publicos. Além disso,
sd0 minimamente invasivas e possuem menor custo se comparadas aos custos
com laboratério que as reabilitacbes com materiais indiretos, comumente
utilizados neste tipo de reabilitacdo oral. A submissdo desse artigo a uma
revista de acesso aberto permitird aos colegas de profissdo do nosso pais, ter

com técnicas que possam ser utilizadas em casos de desgaste dentario severo.
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Por fim, o estudo de caso-controle inicialmente proposto no projeto de
pesquisa original foi excluido. Esse estudo foi desaconselhado pela banca
examinadora devido a possibilidade de vieses de pesquisa, durante a suposta
realizacdo de um trabalho desta natureza.

Sobre os trabalhos realizados durante estagio no exterior, dois estudos
se encontram em redacao do manuscrito: Effect of different surface treatment
techniques on repair strength of indirect composites (Mesko, Loomans, Ruben,
Pereira-Cenci & Huysmans) e Influence of artificial ageing and surface
treatments on repair bond strength of composite resin (Dings, Mesko, Pereira-
Cenci, Moraes & Loomans), sendo este a Master thesis do aluno de
Odontologia Rikkert Dings (também participante do projeto CAPES-NUFFIC, e
gue realizou parte de seus experimentos em Pelotas) da RUNMC.
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Abstract

This Communication aims to present the issue dental erosion in another point of view.
Considering the increasing rate of incidence of this dental injury among children and
adults, the narrative raises the question about the danger of indiscriminate intake of
certain acidic foods and beverages, scientifically proven as one of the causes of dental
erosion, as well as the complete neglect of information of food industry about these
products. The authors present some points that still remain in doubt in this topic and
some approaches, which should be taken to alert the population about the relation
between acidity of food and dental erosion.

Key-Words: Tooth Erosion. Acidity. Food Industry. Eating.

Communication

Epidemiological studies have shown that dental erosion has suffered an
important increase in some populations in recent years (Nunn et al., 2003; Correr et al.,
2009; Arnadottir et al., 2010; Kreulen et al., 2010). Some authors suggest that acidic
food and beverages may be the responsible to attack dental surface and erode them
(Barbour et al., 2011; EI Aidi et al., 2011; Ligh et al., 2011). Its direct cause and effect
relationship is not possible to be established because his multifactorial causes (Nunn et
al., 2003; Arnadottir et al., 2010; El Aidi et al., 2011; Lussi et al., 2012). However,
some factors have been cited risk factors to erosion (Barbour et al., 2011; Bartlett et al.,
2011; El Aidi et al., 2011).

Taking in account that teeth will be in service for longer time, as a result from
preventive efforts, his structures needs to be more resistant to make his function through
the individual’s lifespan (Miiller et al., 2007). Besides that, gingival recession is a very
common finding in older adults and it tends to be a problem because dental root tissues
are softer than enamel and it turns them more vulnerable to bacterial, mechanical and

chemical attack (Bartlett, 2007).
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Saliva is a natural protection for dental erosion as the same way it is to dental
demineralization caused by bacteria in case of dental caries. Oral environment is
capable to recover his natural neutral pH after ingestion of acidic substances (Millward
et al., 1997; Wang and Lussi, 2010). This mechanism, needs some time for pH
recovering, so it’s prudent to avoid further damage, waiting about an 30 minutes until
teeth brush be performed — as a way to prevent a symbiotic effect of chemical softening
of dental tissues and mechanical attrition of tooth paste and dental brush (Attin et al.,
2004). Additionally, a diet with pH less than the critic to cause demineralization, can
difficult even more the recovering process, and it is established in literature several food
that may induces dental erosion (Ligh et al., 2011).

A way to artificially protect teeth is high doses of fluoride (Ligh et al., 2011).
Some foods have potential to prevent dental erosion (El Aidi et al., 2011). Enamel’s
protection of this injury is possible and some studies indicate that high fluoride doses
can prevent erosion of the tooth’s crown but the same does not occur with two another
tooth tissues: cement and dentin (Schlueter et al., 2009).

Studies performed to evaluate erosion disagree in its results mainly because
there is not only and widely accepted way of access this clinical problem and therefore
this direct relation cannot be stated even for clinical evaluation of large populations
(Donachie and Walls, 1996; Young et al., 2008; Ganss et al., 2011; Margaritis et al.,
2011; Wiegand and Attin, 2011).

Dentistry is a science in evolution and strong efforts have been doing for
replacement of dental tissues lost by caries, fractures or erosion, this substitution is not
perfect, has a limited lifetime and it can be expensive, mainly in cases where this loss
occurred in large extents, as frequently occur in cases of severe erosion and tooth wear

(Gulamali et al., 2011; Hamburguer et al., 2011; Katsoulis et al., 2011).
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It has been suggested that in some countries ingest of drinks with low pH has
been increasing (Coppinger et al., 2011; Gambon et al., 2011; Okunseri et al., 2011,
Duffey et al., 2012). Food industry is trying to modify and improve products in a way to
cause less injure to dental tissues, but addition of substances to elevate pH of some food
and drink can modify the original taste, stability or may cause lifetime reduction,
jeopardizing this process. Meanwhile, it is important to report that many other factors
can enhance the erosive process, like stomach problems, bulimia nervosa and
parafunction (Bartlett, 2007; Barbour et al., 2011; Bartlett et al., 2011; El Aidi et al.,
2011; Ligh et al., 2011).

Elderly individuals tend to have tooth wear losses (Burke and McKenna, 2011).
In the modern lifestyle, where fast food and soft drinks are frequently consumed, in the
worst case, lots of these individuals that nowadays have an almost exclusive, high
frequency or excessive ingestion of this kind of food, without any prevention, probably
will have their teeth easily damaged.

The remaining question is: if these products may cause dental damage, is not
necessary to food industry alerts his consumers about possible risks in ate it in excess?
The industrial problem:

The argument that natural acidic foods can cause dental damage is used by food
industry in a way to defend his interests in not disclaim the products.

Tracing a parallel discussion, some country made mandatory to write in some
product’s label that processed cow’s milk cannot to be the only font of nutrition of
milking despite many people are still consuming cow’s milk almost in natura. This fact
does not change the industry obligation of alert the population about the cited risk.

Another example happens in the cigarette’s label with tobacco warning

messages, (ICAP, 2008; Hammond, 2011) where despite much people in rural zones
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smoke hand-made cigarettes without any advertence label. Nowadays, it is not
permitted to link sports and cigarettes; regardless this was not forbidden in a recent past.
Television campaigns about tobacco products in some countries are still permitted but
messages about his side effects always appear in the end of the advertisements.

Well established politics exists to alert about excesses in alcohol intake. It passes
by community evaluation (ICAP, 2008). Another very interesting example happened in
the United Kingdom where: “Consultation on options for improving information on the
labels of alcoholic drinks to support consumers to make healthier choices in the UK” in
May 2010 and the respective establishment of politics in 2011. Some incipient efforts
are relative to food and beverages, but it still does not address to inform their consumers
in the product’s label neither alert to dental erosion risks (Alexander et al., 2011). On
the other hand, media do not communicate clearly about the risks of beverages
(Bonfiglioli et al., 2011). Dental associations are starting campaigns against soft drinks
but they are not massive.

So, if acidic food and soft drinks are not as innocent as it seems, why not alert
people about the probable side effects of consuming excess industrialized acidic food or
beverages with warning messages in the label? The answer falls in the problem of
controversial topics in health. To solve it, science must have to improve its survey
methods with dental erosion and find a way of making the right questions to have the

best answers, in an Evidence Based Practice approach in this controversial field.
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Is occlusal splint therapy effective to prevent or stop tooth wear in

bruxists?

Abstract

A systematic review of literature was done aiming to present the role of occlusal
splints to prevent or stop wear in bruxists. Randomized controlled trials with
individuals diagnosed as bruxists were screened. Studies performed with
adults, considered rhythmic masticatory muscular activity reduction and/or
teeth’s grinding diminishing as the measure to determine that bruxism activity
was stopped were potentially selected for being entirely read, but in few of
these studies tooth wear assessment was done. According to the exclusion
criteria all records in which evaluation tooth wear pre and post-intervention was
not done, were excluded. Only two studies evaluated tooth wear as outcome (in
children) but preventive effect of occlusal splint therapy remains unclear. Meta-
analysis was not performed due to data heterogeneity According to literature,
the efficacy of occlusal splint for tooth wear prevention remains based on

experts’ opinion.

Keywords: Tooth wear, Occlusal splints, Bruxism, Craniomandibular Disorders,

Therapeutics, Review.
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Is occlusal splint therapy effective to prevent or stop tooth wear in

bruxists?
Background

Bruxism is defined as the repetitive jaw-muscle activity characterized by
clenching or grinding of the teeth and/or by bracing or thrusting of the mandible,
according to an international consensus.’ The bruxism diagnosis is mainly
based on clinical examination and on the patient’s history and generally, tooth
substance loss (wear facets due to tooth grinding), cracked sound or restored
teeth, tongue indentations or even another parafunction can serve as clinical
indicatives of past or current bruxism activity.? To confirm bruxism activity some
portable devices are indicated® but the gold standard tool for bruxism diagnosis
remains the polysomnography.® Bruxism activity is may be associated to
temporomandibular disorders,®> masticatory muscular pain or headache,® and
impact in quality of life,” but the most concerning and irreversible sequel of
bruxism is the cumulative tooth substance loss, named tooth wear.

Occlusal splint (OS) or occlusal device may be used for occlusal stabilization,
for treatment of temporomandibular disorders, or to prevent tooth wear.® OS is a
“rigid or flexible appliance that overlay the occlusal surfaces (...) to treat
clenching and bruxism and their sequels”. A recent systematic review
concluded that there was insufficient evidence to state that OS are effective in
treating sleep bruxism (SB) regarding to improved sleep outcomes, although
they may be of some benefit with regard to tooth wear prevention.®

In fact, wearing OS can reduce episodes of masticatory muscular activity and
tooth grinding at night in short term follow-up studies. Some other therapies,
such as pharmacological, psychological or behavioral approaches should also
reduce bruxism activity but insufficient data is available to confirm its
effectiveness.'® Therefore, the current treatments are addressed to relieve the
symptoms which could be associated to the bruxism.

Many dentists believe that indicating devices like OS for their patients,
diagnosed as bruxists, they will protect the teeth from substance loss which is
caused by attrition but insufficient data exist to confirm the long-term

effectiveness of OS preventing tooth wear. Thus, the aim of this systematic
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review was to search for evidence on the long-term efficacy of OS therapy to

prevent or interrupt tooth wear in bruxists.

Materials and methods

The protocol of the research was submitted and registered in the PROSPERO
(International prospective register of systematic reviews) as CRD42015020431.
Two independent reviewers (M.E.M. and T.C.) screened PubMed database in
May 2015 using the strategy adopted (Table 1), followed the four-phase flow
diagram based on the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) Statement (Fig. 1).'* The report of this review is
based on the PRISMA Statement as well. The inclusion/exclusion criteria
predetermined (Table 2). Risk of bias analysis was made in the selected studies
based on Cochrane Collaboration tool, using Review Manager 5.3 Software.

Results

From the 293 items found, 78 relevant records were screened (Fig 1). After
reading all titles and abstracts, 41 papers were excluded, according to the
adopted criteria especially because they were not randomized controlled trials.
The 37 remaining studies were entirely read and more 3 studies were included
after reading the references. Screening for studies in which ‘assessment of
tooth wear’ was done. Only two studies matched all inclusion and exclusion
criteria.***® For the two selected studies no meta-analysis was possible due to
data heterogeneity. The main reason found was lack of primary data description
in the results section of these studies. Authors were contacted for missing data
and information but no reply was given. The data from the two selected studies
are summarized below.

Hachmann et al. (1999) evaluated 4 control and 5 children wearing OS,
observing dental casts from 3 to 5 years old. The 8-month follow-up showed
that development of wear facets in primary teeth stopped when compared to
baseline in a blind observation.'* Restrepo et al. (2011) observed 36 children
from 3 to 6 years old, measuring wear facet areas in digitalized dental casts
during two years, and found no differences in the amount of wear in both control

and OS groups compared to the baseline observation scores.’® Risk of bias
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analysis showed an “unclear risk” or “low risk” of bias for most of the evaluated

criteria (Figs. 2 and 3).

Discussion

Our study searched for evidence showing that occlusal splint therapy could
prevent or interrupt tooth wear progression in bruxists. Two randomized clinical
trials were found with conflicting data while both assessed children with no
permanent teeth. No longitudinal study on OS therapy in the permanent
dentition was found and no conclusive findings could be drawn from the
selected studies. Only in one of the included studies on OS therapy was
considered effective to stop progression of tooth wear in children diagnosed as
bruxists.*

The reasons for these conflicting results could be many: geographical location,
social condition, and some bias control-related issues like reduced sample size
(in this case, reduced number of individuals observed). Even though the use of
dental casts is considered a good method to assess the progression of tooth
wear,’ no Kappa assessment among different evaluators, no repeated
measures and no blind evaluators. Still, the Bias Risk Analysis did not detect
any situation that could be rated as “high risk” (Fig. 2). In general, a therapy
should be a remedial treatment or prevention of a disease, but as bruxism is not
a disease, the therapy should avoid progression of bruxism’s signs and
symptoms. From the clinical scenario, it is logical that OS avoids tooth-to-tooth
contact during the night. Occlusal splint can also reduce grinding noises and it
was cited as secondary outcomes in the selected studies. Moreover it was
reported by parents of the children evaluated in both studies and it can be a
source of bias as well.*>*® Even though caution when using tooth wear as an
outcome for sleep bruxism diagnosis is considered mandatory due to the low
realibility,’” to really prove that OS is effective to stop or interrupt tooth wear a
group of individuals diagnosed as bruxists, undergoing splint therapy in a long-
term evaluation, should present remarkable differences in tooth wear scores
when compared to the placebo group in a double-blind study design. From the
knowledge of the authors this supposed study does not exist. Other therapies

9

than OS such as adenotonsilectomy,'® and maxillary expansion,’® can be

helpful to reduce rhythmic mandibular muscular activity (which means bruxism
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reduction) in children but results showing prevention or reduction of tooth wear
with these treatments in long-term follow-ups are not available as well.

Tooth wear can be caused by day clenching and can be also associated to
gastro esophagic reflux disease or erosive feeding and not only by grinding or
clenching.”® For these reasons detailed anamnesis addressing oral habits,
dietary history and history of reflux is necessary to determine the probable
etiology of the worn teeth. In these cases OS alone could not represent
additional benefit once the therapy is not addressed to one unique cause and a
multidisciplinary approach is strongly recommended. The indication of OS
therapy, however, should be considered for the treatment of bruxists with
temporomandibular disorders.?* Thus, the choice for OS therapy based on the
investigation of etiological factors could avoid over or even mistreatments for
the individuals with the general diagnosis of tooth wear. Finally, the protection
against dental wear or wear of restorative materials by OS use in bruxists

remains based on expert’s opinion, until it is not proven by scientific methods.

Conclusion
No agreement in literature exists about the effectiveness of OS therapy to
prevent or interrupt tooth wear in bruxists. There is no scientific evidence

proving that OS is (in)effective to prevent tooth wear.
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Table 1. Search Strategy.
Search Query ltems found
#1 (({(randomized controlled trigl[pt] OR controlled clinical trial[pt] OR randomized 4,137,198
controlled trials[mh] OR random allocation|mh] OR double-blind methodmh]
OR single-blind method[mh] OR clinical trid(pt] OR clinical trialsimh] OR
("clinical trial"ftw]) OR ((singl*[tw] OR doubl[tw] OR treb[tw] OR tripl*[tw]) AND
(mask*[tw] OR blind*[tw])) OR ("latin square"ftw]) OR placebos|mh] OR
placebo*[tw] OR random*[tw] OR research designjmh:noexp] OR follow-up
studies|mh] OR prospective studies[mh] OR cross-over studiesimh] OR
controlftw] OR prospectiv¥[tw] OR volunteer*[tw]) NOT (animal[mh] NOT
human([mny)))
#2 "Therapeutics'[Mesh] OR "Therapeutic” OR "Treatment" OR "Treatments” 6,828,486
#3 "Bruxism" [Mesh]" 2,431
#4 Search #1 AND #2 AND #3 293

Table 2.

Eligibility criteria for selection of studies.

Inclusion criteria Exclusion criteria

e Studies that evaluated therapies used in the

management of signs and symptoms  of series of case reports)

bruxism (grinding or clenching)

Review papers, expert opinions,

case reports (or

e Patients with bruxism, bruxists e Studies in which only patients without bruxism were

treated

o Prospective or retrospective controlled clinical | o  Studies published in a language other than English

trials

e Studies where tooth wear was someway | e Studies where tooth wear was not accessed

accessed (screened or measured) (screened or measured)




Figure 1. Search flowchart according to the PRISMA Statement.
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Figure 2. Bias risk assessment in the selected studies, using the Bias Risk

Assessment Tool in the Review Manager 5.3 Software.
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Figure 3. Bias risk analysis.
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Background: Bruxism is a prevalent condition occurring in up to 31% in adults and
49% in children. However, there is no definitive answer on which of the current
available treatments, such as drug therapy, intramuscular injections, physiotherapy,
biofeedback, kinesiotherapy, use of intraoral devices, and psychological therapy for the

different manifestations of bruxism exists.

Methods/Design: Comprehensive searches of the Cochrane Library, MEDLINE,
Scopus and LILACS will be completed using the following keywords: bruxism and
therapies and related entry terms. The reference lists of included studies will be hand
searched. Studies including any intervention to treat bruxism will be included. Relevant
data will be extracted from included studies using a specially designed data extraction
sheet. A random effects model will be used for all pairwise analyses (with a 95 %
confidence interval). A Bayesian network meta-analysis will explore relationships
between the various treatments. The absolute and relative effectiveness of the treatments
will be reported. Risk of bias of the included studies will be assessed and the overall
strength of the evidence will be summarized (i.e., GRADE). The review will be reported
using the Preferred Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA-NMA) statement.

Discussion: This systematic review aims at identifying and evaluating therapies to treat
bruxism.

Systematic review registration: PROSPERO — CRD42015023308

Keywords: bruxism therapy, sleep bruxism, evidence-based dentistry
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Background

Over the past decades the literature presents different definitions for bruxism.
For the American Academy of Sleep Medicine, in 1990, Sleep Bruxism (SB) was
defined as a parasomnia because it is an undesirable physical phenomenon which occurs
predominantly during sleep [1]; in 2010, another study defined sleep bruxism as the
stereotyped oro-mandibular activity during sleep, characterized by teeth grinding and
clenching [2]; in 2013, bruxism was also defined as the repetitive jaw-muscle activity
characterized by clenching or grinding of the teeth and/or by bracing or thrusting of the
mandible, in an international consensus [3]. The known manifestations of bruxism are
sleep bruxism, which occurs during sleep and awaking bruxism, which occurs during
wakefulness [3]. Regardless of the definition, etiology or kind of manifestation, it is
mainly characterized by teeth grinding and clenching, and patients diagnosed with this

condition are named bruxists.

According to a recent review, both bruxism physiology and pathology have
unknown causal associated factors, nevertheless, some conditions like smoking, use of
certain medications and breathing problems can be considered as bruxism’s risk factors
[4]. Indeed, the main and widely accepted hypothesis is that the abnormal rhythmic
mandibular movements detected during bruxism activity are caused by central and
autonomic nervous system [5]. In the past, based on suspicion that occlusal imbalance
was the main etiological factor in bruxism, dentists used to indicate occlusal adjustment
[6], occlusal stabilization splints [7] or even oral rehabilitation, based on occlusal
equilibration theories to deal with bruxists [8,9]. These treatments, especially occlusal
splints, still have no proved effectiveness for bruxism management and should be

considered as a more limited treatment modality [10,11]. Alternative therapies such as
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relaxation and biofeedback were proposed (and proved efficient) for bruxism especially

in cases of awaking bruxism, which are more related to stress and anxiety [12-14].

Sleep hygiene techniques are also recommended to control sleep bruxism but
recent data showed that this therapy was not effective for muscular activity control [15].
The use of portable devices with contingent electrical stimulation (CES) is a promising
tool in bruxism therapy, especially because there are no side effects reported [16,17].
The use of night guard stabilization splint is also recommended after rehabilitation with
dental implants, but no clinical trial confirmed this need [18-21]. There are also studies
giving support to the use of clonidine and mandibular advancement appliances (MAA)
and suggesting that occlusal splints should be used only as transient therapies while
MMA can present side effects and maladaptation [7,10,18-21]. The MMA can actually
be effective to reduce muscular activity in bruxists [22] but there is lack of long-term

evaluation. Both CES and MMA still need further investigations.

Botulinum toxin injection in the masticatory muscles is another promising
treatment alternative to reduce muscular activity in bruxists but scarce strong data exists
to support this therapy as a routine, while side effects may apply [23-25]. The literature
recommends caution when treating bruxists. In fact, some drugs can be used to decrease
bruxism episodes, but some pharmacological treatments may be unsafe if used for long

periods, considering the inherent side effects or risks of dependency [7].

Interventions in individuals diagnosed as bruxists used to be needed to control
pain, temporomandibular disorders, or in an attempt to control the progression of tooth
wear [7,19,26]. These signs and symptoms can be caused or even enhanced by bruxism,
but the current support therapies for bruxism aim mainly to control the consequences

rather than to address to the cause(s) of the(se) problem(s) [27]. The multifactorial
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etiology of orofacial pain and temporomandibular disorders makes these problems not
always solvable by the dentist alone, even when bruxism is suspected to be involved in

the etiology.

Objectives

We plan to conduct a systematic review and network meta-analysis to try to
answer the following question: which is the best treatment for bruxists, considering
adult participants, any therapy used for bruxism treatment and the decrease of muscle

activity.

Why it is important to do this review

Bruxism is a common condition with a prevalence ranging from 5.9 to 49.6% in
children [28] and 8 to 31% in adults [29]. As it was shown, an effective long-term
therapy to treat bruxists still lacks and several remaining questions still need be
answered, as “what should be done to support patients that are confirmed bruxists” or
“what should be done after an oral rehabilitation is conducted and the patient is still
clenching”. Some reviews, systematic reviews and meta-analysis still show no
definitive answers for all these questions [11,12,30,31] and this may be due to the
comparison of only 2 interventions at a time, not summarizing a more comprehensive
set of comparisons addressing the multiple interventions available. Remarkably, few
studies compare different treatment effects of diverse current available therapies [7]. It
would be helpful for the clinician and patients to know the current available treatments
for the different manifestations of bruxism, what are their advantages and disadvantages

to better chose among the options based on evidence and not only on expert’s opinion.

Methods/Design
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The protocol of this systematic review and network meta-analysis will be written
in accordance with the PRISMA-P [32] and the systematic review will follow the
PRISMA NMA [33]. Protocol is registered in the PROSPERO (International
prospective register of systematic reviews) as CRD42015023308. The search query was
determined according to the following PICO framework: population — adult patients that
underwent any bruxism therapy; interventions and comparisons — decrease of muscular

activity. We will consider any published trial from 1956 to present in English language.

Criteria for selecting studies for this review

Types of studies

We will include randomized controlled trials (RCTs) and controlled clinical trials
(CCTs) but review papers, expert’s opinions, case reports or series of case reports and

will be excluded.

Types of participants

Studies that enrolled adults or adolescents (from 18 years of age) diagnosed as bruxists
will be considered for inclusion. Studies including patients with tooth wear,

temporomandibular disorders or orofacial pain will also be eligible for inclusion.

Intervention

According to the literature interventions for bruxists can suffer a wide variation which
can be divided into: (1) intraoral: occlusal adjustment, occlusal splints, mandibular
advancement appliances, NTI (nociceptive trigeminal inhibitory) splint; (2)
physiotherapy for masticatory muscles’ with electrical stimulus: biofeedback, micro-
current transcutaneous stimulation, transcutaneous electrical nerve stimulation,

contingent electrical stimulation; (3) drug therapy: antidepressants, L-dopa inhibitors,
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antiepileptic, sympatholytic, antihistamine or dopaminergic drugs; (4) intramuscular
injection: botulinum toxin A; (5) biofeedback: aversive taste, audible noise or audible
sound; (6) behavioral: relaxation techniques, ‘sleep hygiene’ measures, cognitive
treatment, psychological advice; (7) kinesiotherapy: masticatory muscles’ massage,

facial exercise or (8) others: alternative or support therapies.

Information sources and literature search
Electronic searches

Comprehensive searches of the Cochrane Library, MEDLINE, Scopus and LILACS
will be completed using the following keywords: bruxism and therapies and related
entry terms. Two independent authors (MEM and JAS) will select the articles. The
search will encompass all the indexed articles, computerized literature databases
supplemented by manual searching of reference lists from each relevant paper
identified. The following search terms will be used for PubMed: ((bruxism) AND
(("Therapeutics"[Mesh] OR "Therapeutic" OR "Treatment” OR "Treatments"))) AND
(((randomized controlled trial[pt] OR controlled clinical trial[pt] OR randomized
controlled trialsfmh] OR random allocation[mh] OR double-blind method[mh] OR
single-blind method[mh] OR clinical trial[pt] OR clinical trialsimh] OR (*clinical
trial"[tw]) OR ((singl*[tw] OR doubl*[tw] OR trebl*[tw] OR tripl*[tw]) AND
(mask*[tw] OR blind*[tw])) OR ("latin square"[tw]) OR placebosfmh] OR
placebo*[tw] OR random*[tw] OR research design[mh:noexp] OR follow-up
studies[mh] OR prospective studies[mh] OR cross-over studiesimh] OR control[tw] OR

prospectiv*[tw] OR volunteer*[tw]) NOT (animal[mh] NOT human[mh]))).

Study selection procedure
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Multiple searches will be done to identify potentially eligible articles for inclusion. All
titles and abstracts found will be independently read. After the searches, when found,
the duplicates will be removed, and the papers evaluated. The abstracts found in
multiple searches to identify potentially eligible articles for inclusion will be read. All
potentially eligible randomized (and non-randomized) clinical trials will be retrieved,
and full-text articles reviewed to determine whether they meet inclusion criteria. Hand-
search in the references of the selected studies will be also done. Inconsistencies will be
solved by discussion among independent investigators (RSO and TC). In case of
missing data or information, authors will be contacted. The reviewers that will be
enrolled in the searches are experienced in orofacial pain management, specialist

clinicians or methodologists in evidence-based medicine.

Data collection process

A standardized outline will be used to extract the following data: study design,
diagnosis, number of participants, types of intervention, outcome measures, results,

quality score, and author’s main conclusion.

Outcomes
Different outcomes will be considered in this review whenever available:

e Primary effects: reduction of masticatory muscle activity (duration or
intensity) detected by measurement of episodes per hour (day or
nighttime) which can be assessed with polysomnography or in millivolts
with electromyography.

e Secondary effects (measured, self-reported or reported by bed partners):
sleep quality improvement, mouth range improvement, patient
discomfort, temporomandibular joint pain (orofacial pain), sounds,
psychological discomfort, quality of life, stress degree/level, tooth

grinding reduction, dental wear arrestment.
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e Comorbidity (side effects or adverse effects), costs, timespan of the
treatment (short span and long span outcomes can be evaluated
separately) and

e Compliance (adherence to the treatment) with the different therapies.

The different manifestations of bruxism (awake or sleep bruxism) may be treated

separately in the outcome analysis.
Assessment of effectiveness

The tools used to verify the effectiveness are mostly electromyography (portable
devices or non-portable devices) or electrodes used in polysomnography. According to
the literature, a therapy is effective to bruxism when the episodes of masticatory
muscles activity (masseter and temporalis) are reduced and depending on the methods
of the studies number of episodes per hour, numbers of episodes per night are used to
quantify muscular activity. Duration and intensity of muscular activity can also be used

to assess the effect of certain bruxism therapies.

Other parameters may be used to monitor reduction of bruxism such as reduction of

grinding sounds, tooth wear arresting, and masticatory muscle pain.

Scientific quality assessment

Studies will be assessed for bias using the Cochrane risk of bias tool considering
the judgment of the random sequence generation, allocation concealment, blinding of
participants and personnel, blinding of outcome assessment, incomplete outcome data,
selective reporting and other sources of bias as ‘Low risk’ of bias, ‘High risk’ of bias or
‘Unclear risk’ of bias. The evidence will be interpreted according to the GRADE
(Grading of Recommendations Assessment, Development and Evaluation) framework

[34]. The evaluation involves consideration of within-study risk of bias (methodological
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quality), directness of evidence, heterogeneity, precision of effect estimates and risk of

publication bias.

Data synthesis

An overview of all selected studies will be narratively displayed. Once data are
obtained, a sheet will be made to tabulate data depending on the different outcomes.
Classification according to the population and study characteristics and nature of the

therapy will be made.

Standard pairwise meta-analysis

A random effects model will be used for all pairwise analyses (with a 95 % confidence
interval). A Bayesian network meta-analysis will explore relationships between the
various treatments. The absolute and relative effectiveness of the treatments will be

reported.

Discussion

This systematic review is planned as the current literature points toward the
direction that the amount of wear is not always related to nocturnal bruxism activity
[35]. If this is indeed correct, there is a void on what treating bruxism really means.
Dentists and patients sometimes do not know if they are treating/being treated for
muscular pain, tooth wear or even if they are being protected against dental wear
(anecdotal) [36]. Lastly, we feel that this systematic review may lead to several
recommendations, for both patients and researchers, as which is the best therapy for an
specific patient case and how future studies need to be designed [37], considering what

is available now and what is the reality of the patient.
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Abstract

Objectives: Non-cervical carious lesions (NCCLs) are common in clinical practice
involving the frequent placement of restorative materials. The aim of this study was to
assess how dental practitioners diagnose and treat NCCLs in their practice. Methods:
An online invitation to participate in a survey (self-administered online questionnaire)
was published online in a platform for Dentists in which around 5000 professional are
members, aiming to explore their preference and reasons for performing NCCLs
treatment for their patients. Information on clinical experience was also collected.
Results: Among respondents (n=268), the majority answered to restore NCCLs with
resin composites bonded with 2-step adhesives. Restorations were reported to fail
before 5 years in function, with detachment as the most common reason for failures.
Most participants believe that toothbrushing is the main etiological factor related to
NCCLs development. Most respondents declared to apply fluoride-based desensitizers.
Positive association was found between clinical experience and specialization and lower
restoration’s failure rates. Higher levels of confidence to diagnose NCCLs were
positively correlated to the confidence to treat NCCLs. Conclusions: Dentists attribute
to abrasion due to toothbrushing as the main etiological factor for the development of
NCCLS. The most used treatment for these lesions is the restorative treatment with
direct composites. Clinical significance: Dentists with higher training and knowledge of

NCCLs are more able to diagnose and treat these lesions.
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1. Introduction

Tooth substance loss not induced by microorganisms is classified based in the
aetiology in four lesion subtypes: (1) erosion / biocorrosion — characterized by a ultra-
small dissolution and loss of tooth tissues’ surface every time the teeth are submitted to
an acidic challenge; (2) abrasion — wear of the dental surface caused by attrition of any
other source than the dental tissues; (3) attrition — wear of dental tissues caused by the
tooth-to-tooth contact and (4) abfraction — dissolution of the hydroxyapatite from dental
tissues hypothetically caused by overload and concentration of occlusal forces in the
tooth’s cervical area.”™ . The term non-carious lesions is used to name those lesions, but
when they are located at the cervical tooth’s region, indistinctly, they may also be called

non-carious cervical lesions (NCCLS).

Life expectancy and longevity are increasing and the maintenance of more
natural teeth until late adulthood leads to a greater exposition to function and/or
parafunction®. Thus, they are more susceptible to tooth wear and NCCLs occurrence.®”
On the other hand, youngest individuals presenting some degree of substance loss
should be alerted for the need of monitoring. For example, the evidence does not
support that occlusal factors could be associated to the etiology of NCCLs® and
therefore, interventions to alter the occlusion to prevent or control the progression of
NCCLs are not indicated.’

Issues associated to the presence of NCCLs (combined or alone) as dentinal
sensitivity, biofilm retention, food impaction, aesthetic complaints can impact in the
oral health related quality of life.**** Those consequences may determine whether or not
NCCLs treatment will be proposed. The dentist is probably induced to decide for a
restorative approach whenever one of the conditions mentioned above are present.’? In a
situation where the patient is not demanding for treatment and a positive diagnosis of
NCCLs is done, especially for small and shallow lesions, the choice among monitoring,
applying a desensitizer or restoring is influenced by personal factors (such as clinical
experience, level of knowledge, ability to restore) but mainly by the lack of consistent

1315 and approaches are often based on expert’s opinions.*****® This

treatment protocols
reality is potentially confusing for the clinician who needs to decide when and how to
manage the different clinical situations involving NCCLs. The risk assessment for non-

carious lesions is suggested because it would help patients to avoid progression of the
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whole process.® This study hypothesized that the participants of this survey would use
different approaches influenced by their level of knowledge or training in the
management of NCCLs. Thus, the aim of this study was to perform an online survey on
the management of NCCLs with a group of dentists in Brazil.

2. Materials and methods

This cross-sectional study was approved by the Local Research and Ethics
Committee (#44/2013). An online invitation to participate in a survey (self-administered
online questionnaire) was published online in a platform for Dentists in which around
5000 professional are members, aiming to explore their preference and reasons for
performing NCCLs treatment for their patients. No direct invitation was done. The
content about the questionnaire was published online. The individuals who accessed the
questionnaire could refuse to participate after reading the consenting term or anytime.
Questions on demographic data from the participants as gender, clinical experience (in
years), specialty or academic degree, and location (Country state) were collected.
Information on clinical experience was also collected. The questionnaire was divided
into six sections: (1) clinical examination, (2) anamnesis, (3) etiology, (4) clinical
approach, (5) recommendations to the patients and (6) knowledge about NCCLs. No
questions could remain in blank. Some questions considered how often an approach was
adopted, using the Likert scale graded in always, sometimes or never. For some
questions “other” was an answer option and a field to type the answer was available.
(Table 1). Data tabulation and the frequency analysis was made using Microsoft Excel
software (Microsoft inc., USA) and Sigma Stat 3.5 for Windows (Dundas Software,
Germany) was used for statistical tests of correlation among the assessed variables

through Spearman correlation test.

The following correlations tests were performed: (1) level of confidence to
diagnose and level of confidence to treat; (2) professional experience in years and level
of confidence to diagnose; (3) professional experience in years and level of confidence
to treat; (4) being specialist and confidence to diagnose; (5) being specialist and
confidence to treat; (6) having a post-graduation academic degree and level of
confidence to diagnose; (7) having a post-graduation academic degree and level of
confidence to treat; (8) clinical experience in years and failure rates; (9) being specialist

and failure rates; (10) post-graduation academic degree and failure rates; (11)
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confidence level to diagnose and failure rates and (12) confidence level to treat and

failure rates.

3. Results

Data collection occurred on May 2015. A total of 270 subjects accessed the link
for the questionnaire. Only 2 of them refused to participate after accessing the
questionnaire. The final number of respondents was 268.

Distribution and characteristics of participants

Regarding the participants, 56% were female, 49% were working for more than
5 years and 51% were working up to five years in the dental profession, with 82.2%
with less than fifteen years of clinical experience. Specialists were 59% and 41% were

working as general practitioners, with 31% having an academic post-graduation degree
(Fig. 1).

Clinical examination

When participants were asked if they evaluated the presence of NCCLs during
clinical examination, 90.3% answered always but 9.7% sometimes evaluate it.
Regarding the question on taking photographs of the lesions, 59.7% responded never,
while 64.9% always took note about the clinical appearance of the NCCLs. Participants
(84.0%) also reported that they never made dental casts to follow-up the progression of
NCCLs (Table 1).

Etiology

When asked about the main causal factor involved on the etiology of NCCLs,
53% of the participants answered that NCCLs was related to traumatic tooth brushing

followed by occlusal factors (32.5%, Figure 2).
Anamnesis

Several options were offered in the questionnaire about questions regarding the
patients’ habits. Dentists reported always asking their patients about acid beverages

consumption (56.3%), frequency of acidic food consumption (52.6%), toothbrushing
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frequency (84.0%), how and with what pressure they brushed their teeth (87.3%), nail
biting habits (29.9%) or habits of biting objects (33.9%). Still during anamnesis, 68.6%
always asked about bruxism history reported by bed partner and 64.2% always asked
about day clenching. Gastro esophageal reflux history was always asked by 32.8% of
the dentists, while 19.4% always asked if the patient induced vomit often. Finally,
51.9% always considered asking about the past experience of habits or the above cited
events (Table 1).

Clinical approaches

When asked if they used to restore NCCLs, 83.6% restored NCCLs in their
clinical routine. Referring to an orthodontic treatment was sometimes considered for
69.8% while indication of occlusal splint therapy was sometimes considered for 68.3%
of respondents. Even without esthetic complaints, 55.2% sometimes restored NCCLs,
while some kind of sealant in non-restorable but symptomatic lesions was always made

by 41.8% of the participants. Desensitizing was always used by 47.0% (Table 1).
Recommendations to the patients

When the participants were asked if they recommended their patients to reduce
the frequency/amount of ingestion of acid beverages or soft drinks, 61.2% answered
that always recommended, while 36.9% always used to suggest to their patients to wait
‘a little more' after acidic food or drink ingestion before starting toothbrushing.
Substituting soft drinks for water consumption was always recommended by 43.3% of
the dentists. Also, 44.8% always recommended a multidisciplinary treatment if habits
are involved in the etiology of NCCLs. Recommendation to use mouthwashers was
never made by 43.3%, while recommendation to mouthwash any substance in the

morning if the patient had history of overnight gastro esophagi reflux (Table 1).
Level of confidence and clinical experience with NCCLs

The levels of confidence that the participants had to diagnose and also to treat
NCCLs are displayed in Figure 3. The materials used to restore NCCLs and the
respective adhesive techniques adopted by the participants are displayed in Figures 4A
and 4B respectively. The operative field isolation techniques preferred by the

participants are displayed in Figures 4C and 4D respectively. The experienced lifespan
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of NCCLs restorations and the most common causes for failure are displayed in Figures
4E and 4F respectively.

Statistical analysis

Spearman’s correlation showed that the dentist’s degree of confidence for
diagnosing NCCLs was positively correlated to the self-confidence to treat the patients
(p=0.000) (Figure 3). There were positive correlations between the level of knowledge
and the both confidence level to treat and to diagnose. A positive correlation was also
found between the years of clinical experience and failure rates. Being specialist was
correlated to lower of failure rates but levels of academic degree were not correlated to
the failure rates. All correlation tests results were done are listed in Table 2.

4. Discussion

This is the first study investigating how dentists in Brazil manage non-carious
cervical lesions. Interestingly, around 90% of the participants answered that they always
verify the presence of NCCLs in their patients and also more than 80% used to restore
these lesions as a routine. The majority of the professionals graduated after the year
2000 and remarkably almost 60% were specialists in a dental field, with 31% already
having a post-academic degree. A recent study in which specialists participated in a
survey showed a trend to indicate restorative approach in cases of deep and sensitive
NCCLs, rather than monitoring or sealing the lesion.!” Another study showed that
NCCLs is the most common dental problem demanding restorative treatment in a group
of dentists. * In our study it was expected that the group of specialists or professionals
with higher clinical experience in years, would present lower restorations failure rates.
In fact, more experienced professionals in years and specialists declare to found a lower
failure rate and therefore our hypothesis was confirmed. Even though, similar positive
correlation was not found with professionals with academic post-graduation. This
finding might reflex that the education of specialists emphasizes clinical skills learning
and that academic post-graduation is more scientifically oriented having less clinical

training.

Among the limitations of this study specific periodontal techniques were not in

focus and this could also be a way to treat cervical lesions. Some professionals cited
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that they used periodontal and restorative techniques to treat their patients and it was not
explored in this study. Also, the number of participants may be considered low, which is
expected when there is no possibility of a face-to-face interview. It is in accordance
with other online studies with dentists reported in the literature.”> The indirect online
invitation, just announcing the research in a website probably called attention of those
dentists that were someway already prone to give a feedback. A low response rate is
often found in online surveys according to the literature.?* Also, participants more
interested in the issue and more open to information compared to those that did not

access the questionnaire.?

Registration of the status of the NCCLs was considered in this survey, as dental
casts are considered reliable to monitor non-carious lesions in some studies®® even if
others studies considered dental casts as a non-trustable tool to evaluate tooth wear
progression.”*? The use of dental casts would be helpful when monitoring is
considered instead of restorative treatment for non-carious lesions. This survey showed
that very few participants took pictures or made impression for casts aiming to monitor
the progression of the NCCLs. Indeed, a proper registration should be done if
‘minimally invasive dentistry’ is the professional philosophy for managing non-carious
lesions once only sensitive or progressive active lesions should be restored.?®?’
Unfortunately, no gold standard method is described in literature to follow-up the

progression of NCCLs.

Regarding NCCLs etiology, more than 50% believed that the main causal factor
for NCCLs are associated to toothbrushing, with more than 30% reporting occlusal
factors as determinants in the etiology of NCCLs. According to the literature, hard or
even medium toothbrushes bristles are associated to greater force applied during

toothbrushing, which could contribute to the development or progression of NCCLs.?*?°

In addition, the percentage of professionals that always recommended occlusal
therapies such as orthodontic treatment or occlusal splints in our study was low.
Believed etiology might have had some influence on the clinical treatments’ choices
once occlusal-based approaches were scarcely reported in our survey. Indeed, the role of
occlusion in the etiology of NCCLs is unclear or not existent*® and therefore, evidence
does not support any occlusal intervention as a way to prevent or to control of the

progression of NCCLs.*! Additionally, few respondents asked about parafunctional
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habits that could be involved in the NCCLs etiology although there is no evidence to
support this involvement. The same happens with nocturnal bruxism history and day
clenching questions in the anamnesis. Those are commonly asked during anamnestic
process by the participants of our study but no evidence supports the recommendations
towards occlusal or parafunctional etiological factors.

Most of the participants always made recommendation towards erosive causes.
In fact, dental erosion can also contribute to general tissue loss by surface softening and
modifying physical wear processes.*? One study showed that the severity of dentinal
hypersensitivity on tooth surfaces can be associated with acidic food consumption just
before examination.*® Thus, there is some rationale supporting this recommendation in
patients with NCCLs once in cases in which dental tissues softening occurs, the
abrasion process might facilitate the cervical lesions progression.®* In our study just
some participants use to ask to their patients to wait a little after acidic food ingestion
for patients with NCCLs but it would be perhaps also useful to relieve symptoms or
even to delay the progression of lesions.*® Also, GERD or self-induced vomiting is not
so frequently asked even considering the literature pointing towards a trend for patients
with a past or current history of these conditions being more susceptible to the

development of non-carious lesions.*®

The literature points out some important factors in the susceptibility to
experience pain and dentinal hypersensitivity.®”*®® Whenever tooth wear process is
active the teeth are more susceptible to sensitivity because the capability and speed of
the reparative processes that could result in dentinal tubule occlusion is not as fast as
tooth substance loss process.®®> To deal with this problem associated to NCCLs there
was often indication of control of acidic food and beverages consumption, fluoride-
based mouthwashes or sealant application. Laser therapy was often cited as a way to
control dentinal hypersensitivity from the participants. Indeed, in-office and at-home

measures seem to be the most appropriate method to treat dentinal hypersensitivity.*

The past history of habits and events that could be involved in the etiology of
NCCLs is important when diagnosing the status of the condition, i.e.: active or inactive
process, before delivering the appropriated treatment and recommendations.
Multidisciplinary treatment whenever habits are suspected to be involved in the NCCLs

was considered by 85% of the participants.
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Considering NCCLs, respondents usually restored those teeth even if the patient
had no sensitivity and no esthetic complaints. A recent study also showed a trend for
restorations as a preferred way to deal with NCCLs, especially in deeper lesions.'” A 2—
step (etch and rinse) adhesive was the preferred technique, although a recent systematic
review and meta-analysis showed that more recent versions of all-in-one adhesives have
clinical results that are almost comparable with multi-step adhesive systems (considered
gold standard in cases of NCCLs).*® These results corroborate with data from clinical
trials in which these two types of bonding strategies for NCCLs were used.***® One
study showed that enamel selective conditioning had a little and not significant effect
for self-etching adhesives in NCCLs in short-term evaluation,** while enamel beveling
does not improve retention irrespective of the adhesive used in long-term
evaluations.*** This invasive approach should therefore be avoided once beveling of
restorations brings no clinical advantage in individuals who already had tooth substance

loss.

Regarding the restorative approach resin composites followed by the use of glass
ionomer cements were reported. The treatment of NCCLs using composite based
materials combined with the appropriate adhesive systems or glass ionomer when
properly implemented restorative procedures show satisfactory results in a short-span
follow-up period.*® A recent clinical trial showed that resin modified glass ionomer
showed superior clinical long-term retention rates compared with two-step etch-and-
rinse adhesive and resin composite.'® A recent systematic review corroborate with this
finding** but the resin bonded composites were used for more than 90% of a group of
dentists participating in a PBRN to restore NCCLs," which is in accordance with our
study. More than the half of the respondents said that their NCCLs restorations use to
fail predominantly before 5 years in function considered high compared with data from

a recent clinical controlled trial.*?

Although ‘real world dentistry’ tends to present worse
results it is noticeable that almost a half did not know how long their restorations
survived.*” Moreover, when the main reasons for failure were restoration detachment
followed by staining and sensitivity, it must be considered that staining and sensitivity
are minor failures and that the detection of these conditions can be biased by personal
preferences.*® These are common problems associated to the use of resin based bonding

agents and composite resins applied to restore NCCLs.” All the factors above
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mentioned could be considered sources of overestimated failure rates found in our

study.

The positive associations found between having a post-graduation academic
degree and the level of confidence to diagnose and also to treat demonstrates that
education can influence confidence. On the other hand, clinical experience only and
being a specialist only are not associated to confidence. These findings may indicate
that theoretical knowledge to diagnose is key and perhaps more important to have
confidence than just having skills to operate. Still, it must be highlighted that clinical
experienced and specialist professionals had a positive association with lower failure
rates and it means that even if they are not confident to diagnose and to treat they are
skilled enough to warrant a higher lifespan of NCCLs restorations.

Finally, there was a strong correlation between diagnosing and treating
individuals with NCCLs, which is somewhat expected. Therefore, continuing education

is mandatory once weak diagnosis will potentially result in poor treatment.

5. Conclusion

Dentists attribute to abrasion due to toothbrushing as the main etiological factor
for the development of NCCLs. The most used treatment for these lesions is the
restorative treatment with direct composites. Continued education is needed to improve

the knowledge and therefore the confidence to diagnose and treat NCCLSs.
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Figure 1. Distribution and characteristics of participants (n=268).
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Figure 2. Etiological factors associated to NCCLs in participants’ opinion (n=268).
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Figure 3. Level of confidence in percentage for the management of NCCLs (n=268).
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Figure 4. NCCLs clinical approaches and experiences according to participants

(n=268).
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Table 1. Questions used in the survey and frequency of answers (n=268).

Never Sometimes Always

CLINICAL EXAMINATION

(Do you...)

...1ake pictures of the NCCLs? 160 (59.7%)*  92(34.3%)  16( 6.0%)
...take note about NCCLS in the clinical form? 8(30%) 86(32.1%) 174 (64.9%)*
..make dental casts to follow-up the progression of NCCLs? 225 (84.0%)* 32 (11.9%) 11( 41%)
ANAMNESIS

(Do you...)

...acid beverages consumption? 18(6.7%)  99(36.9%) 151 (56.3%)*
...frequency of acidic food consumption? 25(93%)  102(38.1%) 141 (52.6%)*
...footh brushing frequency? 7(26%)  36(134%)  225(84.0%)*
.how and with what pressure your patients use to brush their tegth? 6(22%)  28(104%) 234 (87.3%)*
...nail biting habits? 85(3L.7%) 103 (38.4%)* 80 (29.9%)
...abits of biting objects? 68(25.4%) 109 (40.79%)* 91 (33.9%)
...oruxism history reported by bed partner? 13(49%)  71(26.5%) 184 (68.6%)*
...day clenching? 17(63%)  79(295%) 172 (64.2%)*
...gastro esophageal refiux history? 64(23.9%) 116 (43.3%)* 88 (32.8%)
...piatient use to induce vomit often? 123 (45.9%)* 93 (34.7%) 52 (19.4%)
...the past experience of habits or the above cited events? 25(93%)  104(38.8%) 139 (51.9%)*
CLINICAL APPROACHES

(Whenever the patient has NCCLs do you...)

...refer himher to an othodontic treatment? 51(19.0%)  187(69.8%)* 30(11.2%)
...consider the indlication of occlusal splint therapy? 47(175%)  183(68.3%)*  38(14.2%)
...festore NCCLS even when the patient has no esthetic complaints? 51(19.0%)  148(55.2%)* 69 (25.8%)
..Testore NCCLS even when the patient has no sensitivity complaints? 64(23.9%) 140 (52.2%)* 64 (23.9%)
...use to apply some kind of “sealant” in non-restorable symptomatic lesions? 81(30.2%) 112 (41.8%)* 75 (28.0%)
...apply some kind of fluoride based (or other ion) desensitizing? ( 7.1%)  123(45.9%) 126 (47.0%)*

RECOMMENDATIONS TO THE PATIENES
(Do you recommend your patients with NCCLs...)

...to reduce the frequency/amount of ingestion of acid beverages or soft drinks? 22(82%)  82(30.6%) 164 (61.2%)*
..o wait "a little more" after acidic food or drink ingestion before start tooth brushing? 95(354%)  74(27.6%)  99(36.9%)*
...to substitute soft drinks for water consumption? 66 (24.6%) 86(32.1%) 116 (43.3%)*
...a muttidisciplinary treatment if habits are involved? 3H(13.1%)  113(42.2%) 120 (44.8%)*
...50me kind of mouth washing to use at home? 116 (43.3%)*  96(35.8%)  56(20.9%)
..mouth-washing any substance in the morning if they have history of overnight GER? 191(71.3%)*  55(20.5%)  22( 8.2%)

*Highest numbers of individuals (equivalent percentage); GER (gastro esofagial refiux); NCCL (Non-carious cervical lesions).



Table 2. Summary of Spearman ranks correlation test.
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Rehabilitation of Severely Worn Teeth: a Systematic Review

Mauro Elias Mesko, Rafael Sarkis-Onofre, Maximiliano Sérgio Cenci, Niek

Opdam, Bas Loomans, Tatiana Pereira-Cenci

ABSTRACT

The aim of this systematic review was to evaluate the treatment performance of
dental materials indicated to restore teeth with severe wear. A search was
conducted in Medline (via Pubmed) with no limits for publication year or
language to identify clinical studies that evaluated or compared techniques or
materials to restore teeth with severe wear. Two reviewers independently read
the studies, extracted data and assessed the risk of bias. The annual failure
rate (AFR) of restorations was calculated for each study. A total of 511 articles
were found and 23 studies were eligible for full-text analysis; hand search
included 7 more papers. From the 30 studies, 12 were eligible for the review.
Most of these studies presented good performance of the restorations in teeth
with severe wear. AFR ranged from 0.4 (microhybrid) to 26.3 (microfilled) for
direct resin composite, 0 to 14.9 for indirect resin composite and 2.7 for
porcelain veneers. There is no strong evidence to suggest that any material is
better than another, while direct or indirect materials may be feasible options to

restore severely worn teeth.
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INTRODUCTION

Tooth wear is loss of dental hard tissue due to non-carious processes,
and can be identified as attrition, abrasion, or erosion (Bartlett 2005). Tooth
wear may impact on individual’s perception of daily life and should be carefully
considered (Al-Omiri et al. 2006; Ganss 2006). Moreover, an increased
incidence of tooth wear is reported in young populations, which could represent
an emerging dental problem for future generations (Taji and Seow 2010;
Gambon et al. 2012). Irrespective of the main etiological factors, tooth wear
may become severe and at the moment a demand for help is present a
restorative treatment has to be considered. Severe tooth wear may result in loss
of vertical dimension of occlusion, tooth sensitivity, decreased oral health
related quality of life and aesthetic complaints (Johansson et al. 2008). In these
cases, the choice of restorative strategy should be based on evidence-based
treatment protocols. However, the most common published studies are single

case reports or case series showing direct and indirect restorative techniques.

The traditional restorative treatment when dealing with great amounts of
tooth loss is manufacturing indirect restorations and onlays (Johansson et al.
2008). Recently, “minimally invasive treatment concepts” with partial covering
all-ceramic restorations are recommended (Fradeani et al. 2012). However,
direct resin composites also have the potential of direct rehabilitation of severe
worn dentitions with some advantages as relatively low cost and mainly
preservation of tooth tissue as this approach is less invasive than tooth
preparation for indirect restorations (Meyers 2013). The current adhesive
techniques allow minimal or even no preparation of teeth (Sabahipour and

Bartlett 2009), including possibilities for repair or substitution of direct
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restorations in an easier way compared to indirect approaches (Loomans et al.
2011; Opdam et al. 2012). Yet, quality of direct restorations is more dependent
on the operator, and long-term esthetical properties of direct dental materials
may be limited when compared to indirect restorations (da Rosa Rodolpho et al.

2011).

There is a lack of uniformity in guidelines and policies regarding the
optimal techniqgue and/or material to restore severely worn teeth. As such
rehabilitation includes an extensive treatment at considerable cost, potential
benefits for patients could be high, when a relatively cost-effective treatment
concept with acceptable longevity could be identified. Thus, the aim of this
systematic review of clinical studies was to evaluate treatment performance of

various dental materials to restore teeth with severe wear.

MATERIALS AND METHODS

This systematic review was based on the guidelines of Cochrane
Handbook for Systematic Reviews of Interventions and PRISMA Statement.
Medline was searched without restriction on language or publishing date (Table
1, supplementary material) (Robinson and Dickersin 2012). The search was
made to identify manuscripts meeting the following inclusion criteria: clinical
studies that evaluated or compared techniques or materials to restore teeth with
severe wear. Case reports or clinical studies that evaluated

materials/techniques to restore non-carious cervical lesions were excluded.

Two researchers (MEM and RSO) carried out independently the literature
search (June 2015) by first analyzing titles and abstracts for relevance and

presence of the selection criteria listed above. The full text articles of included
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and uncertain records were obtained for further eligibility screening by the same
two reviewers. In the event of an unsettled disagreement, the opinion of another
co-author (TPC) was used. In case of identification of the same research in
distinguished papers, the paper with the highest follow-up was included.
References of all papers included were searched to identify any further relevant

studies.

Two reviewers extracted all data simultaneously but independently using
a standardized outline. The estimate probabilities were calculated considering
the mean time of follow-up or the estimate reported in the paper. The annual
failure rate was calculated according to the formula: AFR=(1- Estimate)*®".
Randomized clinical trials included in the review were assessed for bias using

the Cochrane risk of bias tool.

RESULTS

A total of 511 articles were found and 23 articles were eligible for full-text
analysis. Hand searches of references of these papers resulted in 7 more
papers to be included for full text reading. From the resulting 30 studies, 12
papers were included in the review. Eighteen studies were excluded for the
following reasons (supplementary appendix): 7 studies were case reports, 2
studies evaluated materials/restorations in non-carious cervical lesions, 2
studies evaluated wear between material/teeth, 2 studies evaluated restorations
in teeth without wear, 2 studies were technique descriptions, 1 study evaluated
restorations to correct tooth form and position, 1 paper is the first follow-up
publication of the study of Al-Khayatt et al. 2013 and 1 paper the first follow-up

publication of the study of Gulamali et al. 2011 (Fig. 1).
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As the selected studies showed heterogeneity in experimental designs
and different clinical criteria for analysis, a meta-analysis was not possible.
However, a direct comparison could be performed considering the annual
failure rate failure data. Table 2 (supplementary appendix) represents the
summary, characteristics and main findings of each included study. From the 12
studies, 8 were defined as prospective (Walls 1995; Hemmings et al. 2000;
Gow and Hemmings 2002; Bartlett and Sundaram 2006; Schmidlin et al. 2009;
Gulamali et al. 2011; Al-Khayatt et al. 2013; Vailati et al. 2013), 3 of these were
randomized trials and another one was a series of case reports (Walls 1995;
Hemmings et al. 2000; Schmidlin et al. 2009; Al-Khayatt et al. 2013; Vailati et al.
2013). The remaining 4 studies were defined as retrospective (Nohl et al. 1997;
Smales and Berekally 2007; Hamburger et al. 2011; et al. 2012). Time of follow-
up had variations among these studies but could be grouped ranging from 6
months up to 12 years of follow-up.

When considering the type of restorative treatment concept performed, 3
of the selected studies used a partial rehabilitation with increased vertical
dimension of occlusion, according to the Dahl’s concept, to restore all cases
and another used this concept for the majority of patients. In these studies,
rehabilitated teeth were in the anterior region (Hemmings et al. 2000; Gow and
Hemmings 2002; Gulamali et al. 2011; Attin et al. 2012). The remaining studies
used the following approaches: 1. Anterior teeth and premolars restored with
porcelain veneers with occlusal coverage (Walls 1995); 2. Anterior teeth
restored with palatal cast metal veneers (Nohl et al. 1997); 3. Direct resin-based
composite and indirect ceramo-metal crowns (Smales and Berekally 2007); 4.

Posterior teeth restored with resin composites (Bartlett and Sundaram 2006;
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Attin et al. 2012); 5. Anterior and posterior teeth restored with resin composites
(Schmidlin et al. 2009; Hamburger et al. 2011; Al-Khayatt et al. 2013) and 6.
Indirect composite/feldspathic ceramic (anterior) and direct composite
(posterior) (Vailati et al. 2013). Thus, according to our review the most common
approach for restoring severely worn teeth was the use of resin-based
composites (direct and indirect, including partial build-up according to the Dahl

principle).

For the evaluation criteria, various approaches were found. Bulk failure or
marginal staining/discoloration as evaluation criteria for porcelain veneers
(Walls 1995) and debonding as criteria for metal veneers evaluation (Nohl et al.
1997). Kaplan-Meier method for survival analysis and loss/fracture/marginal
discoloration and loss of integrity/wear of the restoration considered as failure
(Hemmings et al. 2000) and Kaplan-Meier method for survival analysis and
failures in tooth and restoration (Smales and Berekally 2007). Loss of
anatomical form/restoration and marginal staining/colour match and problems
with surface roughness and marginal adaption as criteria for clinical evaluation
(Al-Khayatt et al. 2013) and the modified FDI criteria (Hickel et al. 2010) were
used for clinical evaluation (Hamburger et al. 2011). The 7 remaining studies
used modified USPHS criteria (Cvar and Ryge 2005) for evaluation with 2

studies employing a Kaplan-Meier survival analysis.

Main Findings, Annual Failure Rates and Author’s Main Conclusion

Some aspects are important to point out based on Table 2
(supplementary appendix): most of the studies presented good performance of

restorations in severely worn teeth except for 2 studies (Hemmings et al. 2000;
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Bartlett and Sundaram 2006). The study of Bartlett and Sundaram 2006
presented a high fracture rate for indirect, direct (microfilled) resin composites
as well as for the control group consisting of large restorations, while the study
of Hemmings et al., 2000 presented a bad performance of the used microfilled
resin. The direct resin composite restorations presented AFR rates ranging from
0.7% (Schmidlin et al. 2009), to 11.6% (Bartlett and Sundaram 2006) and
26.3% (Hemmings et al. 2000). The indirect resin composite restorations
presented AFR of 0% (no failures) (Vailati et al. 2013), 6.9% (Gow and
Hemmings 2002) and 14.9% (Bartlett and Sundaram 2006). The AFR of 0 (no
failures) was for facial feldspathic ceramic veneers (Vailati et al. 2013), while an
AFR of 2.7% for porcelain veneers (Walls 1995) and an AFR of 2.5% for cast

metal palatal veneers with incisal resin composite were found (Nohl et al. 1997).

Risk of Bias assessment

Only three randomized controlled trials were included in this review
(Hemmings et al. 2000; Bartlett and Sundaram 2006; Al-Khayatt et al. 2013). All
studies presented at least two items judged as unclear risk of bias, only the item
“Incomplete outcome data” was judged as low risk of bias in all studies, and in

general there was an unclear risk of bias (Fig. 2A and B).

DISCUSSION

This review showed that although the rehabilitation of severe tooth wear
is common in clinical practice, there is no strong published evidence supporting
the use of a specific material or technique to restore these teeth. The
knowledge on how to restore and rehabilitate these patients is important

because the incidence of severe tooth wear is increasing in young populations
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and consequently affecting people’s daily life (Al-Omiri et al. 2006; Taji and
Seow 2010). The included studies show diversity in outcome with AFR’s varying
from good — 0.7 (Schmidlin et al. 2009) to unacceptable — 26.3% (Hemmings et
al. 2000). In addition, almost no studies are reported on indirect restorations,
with only 3 studies included (Bartlett and Sundaram 2006; Gulamali et al. 2011;
Vailati et al. 2013). Only three studies were analyzed for possible risk of bias
and these studied showed unclear potential for bias. The other studies have
considerable risk for bias due to their retrospective or non-controlled design.
Also, several criteria were used for restorations follow-up analysis i.e., USPHS,
FDI criteria, Kaplan Meyer analysis, which impaired data extraction and direct
comparisons among studies (Opdam et al. 2011). The two main endpoints to be
considered for the survival analysis should be the restoration survival and the

tooth survival, which are seldom reported in the primary studies included.

Comparative studies with direct vs. indirect restorative techniques are
missing in the current literature. Ceramic/gold full crowns in the posterior area
were used only in one study of (Smales and Berekally 2007) with an AFR of
2.6% in a six years follow-up. That study showed root canal therapies,
extractions and crown recementation as the clinical complications associated to
the treatment. Other studies reported AFR of 0.4% in 6 years follow-up (Attin et
al. 2012) and 0.6% in 3.9 years follow-up (Hamburger et al. 2011), when using
hybrid resin composites to increase vertical dimension. Higher AFRs of 11.6%
and 26.3% were found (Hemmings et al. 2000; Bartlett and Sundaram 2006) for
indirect microfilled composite used in the posterior area to increase the vertical
dimension, contraindicating microfilled resin composite in the rehabilitation of

severely worn teeth. The same study (Hemmings et al. 2000) found a 3.7%
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AFR for hybrid composite after 3.3 years of observation. Another study showed
a similar AFR of 2.6% in a 7 years follow-up (Al-Khayatt et al. 2013). Porcelain
veneers/tabletops placed in the posterior area on premolars (Walls 1995)
showed an AFR of 2.7% in 5.4 years follow up, with no vertical dimension of
occlusion increase and the use of occlusal splint. The use of indirect palatal
ceromer veneers presented an AFR of 6.9% in a 2 years follow-up (Gow and
Hemmings 2002). Other studies compared indirect and direct hybrid
composites, which a maximum AFR of 6.7% in a 10 years follow-up (Gulamali

et al. 2011).

Different approaches were used to rehabilitate whole dentitions. When
the Dahl approach was used, only anterior teeth were restored with composite
restorations combined with the increase of vertical dimension of occlusion.
Using hybrid resin composites AFR was found ranging from 2.6 to 6.9% in
periods from 2 to 10 years of follow-up (Hemmings et al. 2000; Gow and
Hemmings 2002; Gulamali et al. 2011; Al-Khayatt et al. 2013). Some of the
studies restored all teeth affected by wear, starting in the posterior region to
establish the occlusal vertical dimension with a 0.4% AFR (Attin et al. 2012).
Other studies restored all of the affected teeth but using the anterior region as a
reference (Hamburger et al. 2011). Although technique variations could be a
factor limiting the comparison among different studies, all AFR were still

acceptable.

The use of resin composite to thicken incisal edges (Hamburger et al.
2011; Al-Khayatt et al. 2013) is aiming to avoid delamination and fracture of the
restorative material. In one of these studies the circumferential preparation to

create a bevel did not provide better mechanical properties than the non-
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prepared lower incisors (Al-Khayatt et al. 2013). The comparison and the
importance of transforming narrow in thicker incisal edges are not already
known and therefore, need to be extensively tested in clinical trials in order to
establish clinical relevance. When an occlusal splint was provided to the patient
after treatment, an AFR of 0.7% was found (Schmidlin et al. 2009) while in
another study (Hamburger et al. 2011) no occlusal splints were prescribed
resulting in an AFR of 0.6 %. This indicates that additional data proving the
benefits of using occlusal splints is necessary. Also, the presence of different

antagonistic surfaces may play a role in the failure behavior of restored teeth.

Patients treated for tooth wear are not overall diagnosed for their etiology
when included in an experiment, which is a potential significant confounding
effect in the included studies. Erosion and bruxism are likely to have different
effect on restorations (Opdam et al. 2011). Severe bruxing patients may present
potentially high destructive parafunctional habits (Hamburger et al. 2011), while
other patients may only have erosive wear. In several clinical studies on
restoration survival high-risk patients, especially bruxists are excluded. This
indicates that results of clinical studies on large restorations in ‘normal’ patients
should be interpreted with care when it comes to tooth wear patients. A
restorative rehabilitation of the entire dentition when bruxism is one of the main
etiological factors can be considered a clinical challenge for any restorative
material. It could be expected that direct composite restorations would show
high failure rates when used to rehabilitate bruxing patients, but the good
clinical behavior found in some studies, supports the indication of this material
to restore severely worn teeth even in these high risk patients (Bartlett and

Sundaram 2006; Smales and Berekally 2007; Vailati et al. 2013). However, a
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limitation for this indication is the relatively short observation times in the studies
and the high failure rate in 2 studies that might be attributed to the use of

microfilled composite (Hemmings et al. 2000; Bartlett and Sundaram 2006).

Clinical diagnosis of severe tooth wear is not easy and the etiology
seems to be always multi-factorial. Therefore, the outcome of an often complex
restorative treatment seems to be unpredictable and a conservative approach
seems to be preferable especially if relatively young patients are involved. In the
absence of functional or esthetical problems, monitoring and counseling of the
tooth wear may be a good option. This would include making of castings and
providing information on the condition and recommendations for prevention.
Bruxing patients can be advised to wear an occlusal acrylic splint when there is
indication that bruxism is a main etiological factor. When functional or esthetical
problems exist, a restorative treatment would be advised, that may be

conservative and minimally invasive.

A good performance of direct resin composite restorations placed with
hybrid composites was shown in normal and larger posterior restorations
(Hamburger et al. 2011; da Rosa Rodolpho et al. 2011; Attin et al. 2012;
Laegreid et al. 2012). There is little evidence that material properties are a
relevant factor in restoration longevity (Opdam et al. 2014; van de Sande et al.
2015) and other factors should be considered as socioeconomic factors (Correa
et al. 2013), and patients factors such as caries risk (van de Sande et al. 2013;
Opdam et al. 2014). Especially bruxism, (van de Sande et al. 2013) and other
parafunctional habits (van Dijken and Pallesen 2009) may be important for the

prognosis of restorative treatment of severe tooth wear patients.
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Considering this, rehabilitation with direct resin composites is
undoubtedly more conservative than tooth preparations for partial or full indirect
restorations and the limited data shows that this choice offers good clinical
results and satisfied patients (Gulamali et al. 2011; Hamburger et al. 2011; Al-
Khayatt et al. 2013). In the past, the rationale for treating patients with severe
tooth wear was a full mouth rehabilitation with cast metal crowns (Johansson et
al. 2008) but the absence of well-designed clinical studies showing the
performance of this technique for the rehabilitation of severe wear (Johansson
et al. 2008; Hurst 2011), combined with high cost and invasive technique,

justifies to qualify this approach as less favorable.

For a full ceramic rehabilitation also evidence from clinical studies is
lacking. Delamination risk of ceramic is high in posterior teeth (Dorri 2013) and
it can be a major failure risk in bruxing patients with severe tooth wear.
Difficulty in standardization and successful techniques to repair ceramic
restorations is another limitation of this material (Kimmich and Stappert 2013).
However, new monolithic ceramics and indirect high density polymer materials
are developed for these indications and when applied in a minimal invasive
way, offer promising opportunities for the treatment of severe tooth wear (Gith

et al. 2012; Donovan 2013).

There is no strong evidence supporting a specific material to restore
teeth with severe tooth wear. Resin composite may be a feasible option to
restore teeth with severe wear since a good performance was found in the

studies included in this review.
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Figure 1. Flow diagram of the study according to the PRISMA statement
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Figure 2A and B. Risk of bias of the RCTs included
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Supplementary material

Table 1. Characteristics of the included studies.

Study

Walls
19952

Nohl et al.

1997

Study
design®

Number of
patients/
restorations

12/

54

48
individuals
(32 males
and 16
females)

Location

Anterior
and
premolars

Anterior

Distribution
by group of
teeth

12 upper
and18 lower
incisors;

4 upper and
12 lower
canines:

5 upper and
3 lower

premolars (at

baseline)

86 in central.

81in lateral
upper
incisors: 43
in upper
canines.

Aetiological
factors

Not
mentioned

Primarily
erosion

Restorative
material

Porcelain
veneers for
all
rehabilitated
teeth

Cast metal
palatal
veneers with
incisal resin
composite
when
necessary

Evaluation
criteria

Bulk failure
Marginal

staining/
discoloration

Debonding

(Survival
analysis)

AFR -
max
follow-u

27-54
years

25-47
years

Main
findings

2 complete
and 4
partial
failures
(n=43)

23failures
(n=210)

Debonding
did not
occur in the
youngest
patienst
where
parafunctio
nwas
infrequent

Conclusion(s)

Porcelain
performed well
in service.

Palatal tooth
wear can be
restored with
this method
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Microfilled Direct resin

Microfilled restorations are
P 16 patients Anterior _A._Oﬂ%qr__% Ayus Loss 2263 - Group A feasible in
?W_d: B) 3.3 years short-term
P ev aluation.
No - Hybrid
posterior Resin Fract m_«u:au. 3 33faillures  composite
teeth composite racture s (n=52) perform better
restored y than microfilled.
52
restorations  (Dahl's Marginal
for each concept) discoloration
H . group N
AL s Not cited Marginal ;
et al. 2000 described integrity loss Group B:
MNoticeable 6 failures
wear (n=52)
Pain/
sensitivity
Endodonticle pog rank
sthetic failure p<0.0015
(Kaplan-
Meier
survival
analysis)
Indirect palatal
veneer
restorations .
r : E_ﬁs.noa:._m.ﬁ Restoration
12693 £utenay (Poliglass with  fracture
50% of
microfine glass
Gow and files) 69-2
; No posterior : : Incisal- 93— ’
_m._%owmq_:mw 3 teeth Nutdesaibes:  Nondied vestibular Marginal failure Years m_oomm__cmqwmm up
restored restored with ¥
Muwwﬁmw: Discoloration
Discomfort
Overall
satisfaction

(USPHS)
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P 32 patients
(16 per
group)
mmm_imwﬁmmm Posterior
64

restorations

Indirect resin
for molars
(n=5) and
premolars
(n=11)

Direct resin
(microfilled)
for molars
(n=5) and
premolars
(n=11)
Control
group with
restored
teeth without
tooth wear:
molars (n=7)
and
premolars
(n=6)

Combination
of bruxism
and erosion

Development
al indirect
resin-based,
light and heat
cured.
microfilled
composite

Success
rates -
Modified

USPHS
criteria

Direct resin-
based.
microfilled
composite

Control
group
restored with
indirect or
direct also
randomly
allocated

Indirect
resin
microfilled
2149 -
2.3 year

Direct
resin:
116-23
year

Qverall
failure rate
in the tooth
wear group
of 28%
(n=16) for
the indirect
restorations
and 21%
(n=16) for
the direct
restorations

High fracture
rate both
materials used
to restore worn
teeth
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Resin Direct
composite: resin-
anterior based
(n=164). composite
) posterior s26-10
redted it (1=39) years .
Direct resin LEEamD: . Direct resin- 46 failures
composites metal Combination baced in direct
(n=202) and crowns: of tooth composites Tooth and resin There were
Smales et 3 with Anterior anterior grinding, and Indirect restoration {n=202) differences
v R and (n=77). gastric, failure. and 30 between the
al. 2007 Ceramo- ' 4 g crowns (gold : : ' :
e Glal COMWNE posterior Mvomwmw_oﬁu : mwom_g and St S xmmrmﬂ.gm_ﬂ f M_AE.M in two restoration
= n=38). Fu abrasive method. indire groups
Mnscu__ﬂ%_rwmg golden antagonists M%muo- Crows
crowns (n= Crowns: (n=143)
28) posterior
(n=28)
Indirect
Crowns:
23-10
years
Most of the
restorations
(»90%)
showed Direct resin
g Mixed . : almost composite
mnzﬁ_ﬁaw_: . i Posierior  PrEmolars  erosion/abra ﬂ.:w_mmqm_mn_rm i 0.7-34  complete :saw_m_m can
2009+ (n=46). sion nwﬁ posite years “‘Alpha” and restore severely
processes “Bravo” worn teeth
scoreswith  medium term
the criteria

assessmen
t
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18/
4amburger 332
etal. R
20117
26/ 283

Sulamali et =
al. 2011

Anterior
and
posterior

Anterior

(Dahl's
concept)

Not
discriminated

Incisors (n=
206), canines
(n=77)

Bruxism (n=
12). erosion
(n=3) and
combination
of bruxism
and erosion
(n=3)

Mainly
erosive wear
with only two
patients
diagnosed as
abrasion as
primary
aetiological
factor

Hybrid resin
composite

Direct resin
composite

Indirect resin
composite

Combined
direct/indirect

Modified FDI

06-121
years

Failure of
restorations

Biological
complication

5 6.7- 10
Patient years
satisfaction

Modfied

USPHS

criteria and

Failure

(Kaplan-

Meier

survival

analysis)

Failure in
23
restorations

More than
50% of the
restorations
failed —
exact
number not
reported

(n=141)

Good clinical
performance of
direct
composite
restorations

Resin
composite
restorations are
viable options
for treating
tooth wear in
short- to
medium-term
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y 6/75 Pmao_ma , , ; Modified Most ; ﬂmn_,._:_a:m
Attin et m_a R Bastatiic (n=38), Mainly Fine hybrid 04 -6 restorations provides a
2012* Molars erosive wear  composite USPHS 5 received possible
(n=37) criteria Alpha score treatment option
3 51%
18/107 ngomical considered
succe ssful sy
) Restoration composite
Anterior staining restorations are
et Lower Erosive and 4 : . predictable
Al-Khayatt (Dahl's oy e Hybrid resin ~ Marginal :
stal. 2013* P concept) incisors and attritional composite discoloration 26-7 process with
e P canines tooth wear P long-standing
for most >
patients Color match satisfactory and
Surface good long-term
survival.
roughness
Marginal
adaptation
Anterior
with
palatal
direct ;
P 12 Mwmiom_a Direct palatal United States
buccal
porcelain
veneer
and
Posterior: Severe This approach
direct dental of treatment
(n=51o0r erosion for all Hwﬂwn..ﬁm:o:m represents an
Vailati et indirect Upper and e excellent and
al mm_mnn Case restoration incisors and association Composite/ USPHS 0-6 Al :_< tooth structure-
g series sto canines with bruxism  feldspathic criteria m_.w<w o preserving
increase or clenching alternative in
the in four Scores comparison to
vertical patients full crowns.
dimension
Anterior: 70
palatal and Ceramic
64 facial veneer
restorations: (anterior
Posterior: 51 region) and
indirect and Direct
19 direct Composite
restorations (posterior)

were placed

*with increase of vertical dimension of occlusion; 2 Indication of occlusal splint therapy, in bruxists or for protection; #P: prospective, R: retrospective.
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Table. Search strategy.

(((("Dental Restoration, Permanent"[Mesh] OR “Permanent Dental Restoration”
OR “Restoration, Permanent Dental” OR “Restorations, Permanent Dental” OR
“‘Dental Restorations, Permanent” OR “Permanent Dental Restorations” OR
“‘Dental Permanent Fillings” OR “Fillings, Permanent Dental” OR “Permanent
Dental Fillings” OR “Permanent Fillings, Dental” OR “Permanent Filling, Dental”
OR “Dental Filling, Permanent” OR “Dental Permanent Filling” OR “Filling,
Dental Permanent” OR “Filling, Permanent Dental” OR “Permanent Dental
Filling” OR “Fillings, Dental Permanent” OR “Dental Fillings, Permanent”))) AND
(("Tooth Wear"[Mesh] OR “Tooth Wears” OR “Wear, Tooth” OR “Wears, Tooth”
OR “Dental Wear” OR “Dental Wears” OR “Wear, Dental” OR “Wears, Dental”)))
AND ((randomized controlled trial[ptf OR controlled clinical trial[pt] OR
randomized controlled trialsfmh] OR random allocation[mh] OR double-blind
method[mh] OR single-blind method[mh] OR clinical trial[pt] OR clinical
trialsimh] OR (“clinical trial"[tw]) OR ((singl*[tw] OR doubl*[tw] OR trebl*[tw] OR
tripI*[tw]) AND (mask*[tw] OR blind*[tw])) OR ("latin square"[tw]) OR
placebos[mh] OR placebo*[tw] OR random*[tw] OR research design[mh:noexp]
OR follow-up studies[mh] OR prospective studiesjmh] OR cross-over
studiesjmh] OR control*[tw] OR prospectiv[tw] OR volunteer*[tw]) NOT

(animal[mh] NOT human[mh]”))
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Reabilitagédo oral do desgaste dentario severo com resina composta: uma realidade

Resumo

A crescente demanda por tratamento reabilitador das lesbes ndo cariosas, especialmente
de pacientes com desgaste severo, € uma nova tendéncia na clinica odontolégica em
funcdo de uma maior longevidade de individuos que mantiveram a sua denti¢do natural
devido a maior eficacia das medidas preventivas em salude bucal. Nesse contexto, a
utilizacdo de resinas compostas diretas tem sido ampliada devido a melhoras tanto nas
propriedades adesivas quanto nas propriedades fisicas dos materiais. Isso também se da
pelo aprimoramento técnico dos profissionais nas Ultimas décadas, que passaram a
utilizar compdsitos inclusive na reabilitacdo de casos de extensas perdas de tecidos
dentarios por lesdes ndo cariosas com um bom desempenho clinico demonstrado em
estudos longitudinais. O objetivo deste artigo é fazer algumas consideragdes a respeito
de desgaste dentario severo, discutir e descrever as técnicas disponiveis para a
reabilitacdo com resina composta direta que possam ser utilizadas pelo clinico. Como
conclusdo, é possivel afirmar que as técnicas diretas estdo indicadas como uma
excelente alternativa a este tipo de reabilitacdo e sua utilizacdo garante uma boa
longevidade da reabilitacdo, com um bom nivel de satisfacdo por parte dos pacientes e

um custo bastante baixo quando comparado com as técnicas indiretas.

Palavras-chave: reabilitacdo bucal; desgaste dos dentes; bruxismo; erosdo dentaria;
abrasdo dentaria; placas oclusais; resinas compostas.
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[Rehabilitation of severe tooth wear using direct resin-composite restorations: a
reality]

Abstract

The need of rehabilitation of non-carious lesions is a new trend in the practice,
especially for those patients with severely worn teeth. It is also happening because in
developing countries dental caries is being reduced meanwhile the individual’s life
expectancy is increasing. As the natural teeth are maintained in service for a longer
time, the risk of wear is increased even with the improvement of preventive measures
target to oral health. The use of direct resin-based composites is wide spreading due to
the development of materials with better physical properties as well with the
improvement of the bonding techniques to the dental tissues. The skills to use
composites to restore teeth had a remarkable improvement in the last decades that
started to indicate this material in cases with severe mineral tooth loss caused by non-
carious processes with a satisfactory clinical behavior demonstrated in longitudinal
clinical studies. The aim of this article is to discuss the rationale about severe dental
wear and the materials and techniques available for its rehabilitation with an emphasis
to the direct ones, which could be used by the clinicians as a routine in the dental
practice. We can conclude that the direct techniques are indicated as an excellent
alternative for this sort of rehabilitation and its use ensures a good longevity of the
rehabilitation, with a good level of satisfaction and also with lower cost when compared

to the indirect techniques.

Palavras-chave: oral rehabilitation; tooth wear; bruxism; dental erosion; dental abrasion;
occlusal splints; resin composite.
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Reabilitagédo oral do desgaste dentario severo com resina composta: uma realidade
INTRODUCAO

Algumas mudancas significativas no perfil epidemiol6gico dos agravos bucais no Brasil
tém feito com que os profissionais de Odontologia também passem por alteracbes de
comportamento na clinica diaria. A perspectiva de aumento da longevidade dos
brasileiros é outro fator que pode exercer um forte impacto sobre a nossa profissdo.
Medidas preventivas em satde bucal e tratamentos dentarios menos invasivos poderéo
fazer com que nossa populacgdo atinja a idade adulta com menos perdas dentarias e com
menos lesdes cariosas?. A reducdo dos agravos causados por processos de cérie se
reduz, mas a possibilidade de os dentes naturais sofrerem desgaste natural ou mesmo
desgaste severo patologico, aumenta pela maior exposicdo da denticdo natural aos
desafios acidogénicos e abrasivos®. O diagndstico dos desgastes em estagios mais
avancados ndo é dificil. O grande problema desse tipo de leséo é que a classificagcdo do
estagio clinico de um desgaste dentario ndo € tao facil e deve ser considerado que, para
um determinado paciente, a perda de tecidos dentarios pode estar em ampla progressao
ou pode ser um processo que esteve vinculado a algum momento que ja se encerrou na
histria do paciente enquanto que em outros casos a perda de tecidos dentarios esta em
situacdo de plena atividade. Quando a quantidade de desgaste apresentado por um
paciente ja atingiu mais de 50% da coroa anatdmica de varios elementos dentarios e €
incompativel com a idade, se tem a classificacdo diagndstica de desgaste dentario
severo (DDS). Nenhum tratamento reabilitador deveria ser tentado até que nao se saiba
a causa e a intervencdo restauradora se dé apds o aconselhamento do paciente.
Infelizmente, no momento atual, a aplicacdo de medidas preventivas, tanto para a
instalagdo quanto para inibir a progressdo das perdas ndo cariosas dos tecidos dentérios,

ainda é motivo de estudo e ndo se prova eficaz. Uma reabilitacdo nesses casos sempre
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deve estar baseada em resolver a queixa do paciente e, além disso, quando o desgaste
ndo estd mais progredindo, é aceitavel que o paciente decida ndo realizar algum
tratamento restaurador. A publicacdo de estudos de longo prazo inexiste nesse campo da
Odontologia. Se no passado o0s pacientes que apresentavam DDS com redugdo da
dimensdo vertical de oclusdo (DVO) apresentavam poucos dentes naturais e a
reabilitacdo protética era baseada na confeccdo de proteses (coroas metalo-ceramicas,
préteses removiveis sobre dentes pilares ou sobre implantes), uma nova geracdo de
pacientes comeca a surgir com poucas perdas de elementos dentarios, mas com reducao
de substancia dentaria. A perda cumulativa de substéncia dentaria (independentemente
da causa) acaba por causar uma reducdo da dimens&o vertical de oclusdo, muitas vezes
criando uma ma ocluséo de pseudo Classe Il (incisivos em relacdo de topo a topo)
(Figura 1)*. Para esses casos, as reabilitacdes com proteses sdo mais invasivas, por
necessitarem de preparo protético, através de desgastes, comparadas a simples adicao de
resina composta para repor os tecidos dentarios perdidos pelo desgaste®. Assim, o
objetivo deste artigo serd fazer algumas consideracGes a respeito do DDS, discutir
aspectos inerentes as técnicas disponiveis para reabilitacdo e descrever uma técnica de

reabilitacdo com resina composta direta.
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D.V.O. \

A\
Normal / \/

Figura 1. Diferentes estagios de perda de substancia dentaria. A — paciente com 22 anos,
apresentando pequenos sinais de perda de tecido dentario (localizado) nos incisivos
centrais inferiores, B — Paciente com 47 anos apresentando sinais de perda de tecido
dentario (localizado) em todos os dentes antero-inferiores, C — Paciente com 45 anos
apresentando perda de tecido dentario em dentes anteriores e posteriores, D — Paciente
com 80 anos, apresentando perda severa generalizada (regiGes anterior e posterior) de

tecidos dentarios com perda de dimensdo vertical de oclusdo, E e F — llustragdo que
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representa a oclusdo com DVO normal e reduzida pela perda generalizada de estrutura

dentaria.

REABILITACAO DE DENTES COM DESGASTE SEVERO

Muitos estudos clinicos mostram que o uso de resina composta direta para a reabilitacdo
de casos com DDS € uma alternativa menos invasiva e com menor custo para o paciente
e o profissional do que uma reabilitagdo com materiais de uso indireto (coroas totais ou
parciais) >”. Apesar disso, muitos profissionais ainda resistem ou desacreditam o que a
literatura vem mostrando como sucesso clinico das técnicas com as resinas compostas
diretas®. H4 alguns argumentos a favor da indicacdo de restauracdes diretas para
reabilitar pacientes com DDS: necessidade minima de desgaste dentario adicional, baixo
custo, dispensa confeccdo de pino e nucleo, longevidade aceitavel, possibilidade de
reparo, facilidade de substituicio e bom nivel de satisfacdo do paciente apds o
tratamento®. Uma grande desvantagem das restauragdes diretas com resina composta é a
dificuldade operatéria, ou seja, o profissional precisa ser habilidoso, ter um
conhecimento solido de oclusdo e garantir um efetivo controle de umidade do campo
operatorio. Mesmo que as resinas compostas diretas ainda apresentem algumas
limitacGes inerentes ao material como menor polimento superficial e instabilidade de
cor em longo prazo se comparadas as ceramicas, a literatura ndo encontra diferenca nas
comparacgdes entre estes materiais em termos de longevidade. A sobrecarga oclusal €
um fator que influencia negativamente a longevidade das resinas compostas, devido ao

IlO

maior risco de fratura na regido posterior da cavidade bucal™, mas que, da mesma

forma, representa uma desvantagem para as restauracoes ceramicas™ ™%,
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E fato que o bruxismo noturno ou “apertamento” dentario diurno faz com que a
longevidade de restauragfes diretas com resina composta seja reduzida. Mas esses
mesmos fatores também induzem a um maior risco de falha nos casos reabilitados com
métodos indiretos. Um estudo que comparou restauracfes diretas de resina composta
hibrida mostrou ainda que quando ocorreram falhas com as restauracGes de resina foi
possivel fazer reparo ou substituicdo. J& quando havia falhas nas restauracdes indiretas
(metélicas ou metalo-ceramicas) as falhas tendiam a ser de mais dificil resolucdo,

necessitando frequentemente que se recorresse a endodontia ou mesmo & exodontia™.

O uso de técnicas mistas, também chamadas de abordagem sanduiche>*°

(restauracgdes
de resina palatinas indiretas/facetas ceramicas vestibulares indiretas na regido anterior) e
onlays ceramicas de Dissilicato de litio, representa uma alternativa promissora em casos
onde a exigéncia estética seja alta, mas que ainda possui pouco tempo de avaliacdo
clinica'’. O uso de ceramicas para a reabilitacdo de toda a denticdo apresenta um
elevado custo financeiro, especialmente se comparado ao custo das restauracdes diretas.
Além disso, a literatura ainda carece de avalia¢fes clinicas longitudinais a respeito do
uso de laminados ceramicos ultrafinos para reabilitagdo de pacientes com reducdo da
DVO. Porém, alguns estudos in vitro sugerem a utilizacdo destas técnicas como
materiais alternativos para esse tipo de situacio clinica'®*°. O clinico, portanto, precisa
estar cada vez mais atento ao que mostra a literatura cientifica sobre as evidéncias para
poder optar entre os procedimentos clinicos disponiveis. Neste artigo, a escolha de
técnicas diretas com resina composta para a reabilitacdo de pacientes com DDS se
justifica porque esse € um procedimento minimamente invasivo, estd disponivel ao
clinico, apresenta longevidade satisfatéria, além de proporcionar ao paciente um

tratamento de baixo custo e de alto nivel de satisfacdo, podendo inclusive ser utilizado

para tratamentos em saude publica.
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Independentemente da técnica reabilitadora direta a ser utilizada recomenda-se o uso de
adesivos com bons resultados em estudos de longo prazo - onde se destacam 0s que
utilizam a técnica de trés passos® (condicionamento &cido, seguido de aplicacéo de
primer e depois do adesivo) e também de resinas compostas hibridas, mesmo na regido
anterior — pois sdo fundamentais para que se alcance uma boa longevidade clinica’.
Além disso, é recomendada a substituicdo de restauracdes existentes, principalmente,
metalicas a fim de aumentar a area para a adesdo das novas restauracdes. O uso de
resinas compostas de microparticulas estd contraindicado nesse tipo de reabilitacdo
devido a propriedades mecanicas inferiores (maior incidéncia de desgaste e fraturas),
mesmo que esse tipo de resina composta pudesse oferecer uma melhor solucéo estética

para os dentes anteriores?".
TECNICAS DIRETAS DISPONIVEIS

Basicamente, existem trés tecnicas com acompanhamento clinico mostrando
desempenho satisfatorio: (A) Reabilitagdo seguindo o principio de Dahl?; (B) Técnica
semidireta com o auxilio de placas de vinil termoplastificadas e (C) Técnica de DSO
(Direct shaping of the occlusion) de Nijmegen — esta Gltima mais extensivamente

descrita.
A. Reabilitacéo seguindo o principio de Dahl

Nesse tipo de reabilitacdo, apenas os dentes anteriores sdo restaurados causando um
aumento imediato da DVO, deixando-se contatos apenas na regido anterior mantendo a
DVO obtida, de forma que se estabeleca uma mordida aberta posterior transitéria
(Figura 2). Em algumas semanas, por erupcdo passiva dos dentes posteriores, a oclusao
se restabelece na regido posterior sem grandes transtornos na grande maioria dos

casos?®. Esse tipo de reabilitacdo est4 indicado quando o desgaste dentario estd
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localizado apenas ou predominantemente nos dentes anteriores®. O uso de placas
oclusais de protecdo (occlusal splints) costuma ser recomendado pelos autores para
aqueles pacientes que fazem bruxismo, com o intuito de aumentar a longevidade das
restauracdes, sendo confeccionadas ap6s o restabelecimento da interdigitacdo dentéria

na regiao posterior.

~

Figura 2. Abordagem de Dahl para aumento da dimenséao vertical de oclusdo (DVO). A

— Restauracdo dos dentes anteriores mantendo a mordida temporariamente aberta na
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regido posterior, B — Restabelecimento da oclusdo na regido posterior devido a
remodelagdo do osso alveolar, C — Situacdo clinica inicial evidenciando perda de
substancia dentéria (localizada) na regido de incisivos e caninos inferiores com perda de
dimenséo vertical de oclusdo, D — Fechamento de diastemas e restauracdo das bordas
incisais com resina composta direta com aumento da DVO, E — Espaco interoclusal
temporariamente aberto entre os segundos pré-molares direitos, F - Espaco interoclusal

temporariamente aberto entre os primeiros e segundos pré-molares esquerdos.

B. Técnica semidireta com o auxilio de placas vinilicas termoplastificadas

Resumidamente, a técnica consiste de moldagem, confeccdo de modelos para
enceramento de diagnostico aumentando a DVO, duplicacdo de modelos em gesso com
a nova DVO e confec¢do de uma placa de acetato em plastificadora a vacuo. A placa é
posicionada no arco dentario do paciente para servir como guia para a confec¢do das
restauracbes diretas, de forma a facilitar a confeccdo das restauracbes com menor
quantidade de defeitos, com anatomia apropriada e funcionalidade oclusal. Para mais
detalhes sobre essa técnica recomenda-se a leitura do artigo original®®. Esta indicada

para casos onde a reabilitacdo completa da denticdo se faz necessaria.
C. Técnica “Direct shaping of occlusion” (DSO) de Nijmegen

A técnica de DSO de Nijmegen’ é de execucdo complexa, mas apresenta uma grande
vantagem sobre as demais: o aumento no sentido vestibulo-lingual/palatino dos dentes
reabilitados formando uma faceta interna e outra externa, conferindo maior resisténcia
ao material restaurador para suportar a sobrecarga oclusal, presente nos pacientes com
bruxismo. A op¢do pela técnica DSO dispensa o uso de placas oclusais apés a

reabilitagdo porque néo representaria uma grande vantagem segundo seus idealizadores,
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além de agregar o custo da confeccdo da placa ao procedimento, de aumentar ainda
mais a DVO além da obtida com a restauracdo e pela possibilidade de reparo caso haja
algum problema com os dentes restaurados. O formato reforgado dos incisivos,
conferido pelo acréscimo de resina composta na face vestibular e palatina/lingual é
outra vantagem dessa técnica. Em casos onde o aumento de dimensdo vertical é
necessario para a reabilitacdo de todos os dentes ou de quase todos, conforme o
planejamento do caso a técnica DSO também é vantajosa. O método de DSO de
Nijmegen pode ser utilizado apenas na regido anterior, seguindo o principio de Dabhl
para casos onde o desgaste dentario na regido posterior ndo seja tdo severo quanto na

regido anterior da cavidade bucal.

O planejamento se inicia com a moldagem do paciente para montagem em articulador
em maxima intercuspidacdo habitual (Figura 3.A), que vai servir para estimar a
quantidade de aumento da dimens&o vertical (Figura 3.B) que garanta uma espessura
minima aproximada de 2 mm para o material restaurador na superficie oclusal dos
dentes posteriores, a fim de evitar fraturas da resina composta. Trava-se 0 pino do
articulador na posicdo desejada e se confecciona os batentes posteriores em silicone que
serdo utilizados dentro da boca no momento da restauracdo dos dentes anteriores,
mantendo a mordida aberta, permitindo o restabelecimento da dimensdo vertical de
acordo com aquela obtida no articulador (Figura 3.C). Em alguns casos, dependendo do
tipo de ocluséao é possivel 0 uso de resinas nos dentes posteriores predominantemente ou
somente do arco inferior, para facilitar a corre¢do da curva de Spee (Figuras 3.G-I).
Uma vez estabelecida a DVO para a reabilitacdo, o registro em silicone obtido no
articulador é transferido para a boca (Figura 3.D). Uma alternativa para essa etapa é a
confeccdo de restauracdes provisorias (test-drive) nos incisivos superiores e inferiores

utilizando-se apenas resina composta direta sem condicionamento &cido das superficies
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dentérias para restabelecer a estética e a altura dos incisivos superiores em relagdo aos

l&bios superiores. As restauracfes provisdrias sao removidas e se inicia o procedimento

restaurador, apos a profilaxia com pasta de pedra-pomes e agua.

Figura 3. Técnica “Direct shaping of occlusion” (DSO) de Nijmegen para aumento da
Dimensdo Vertical de Oclusdo. A — montagem de modelos em relacdo de méaxima
intercuspidacdo habitual (MIH), B — aumento da dimenséo vertical de oclusédo (DVO)
no articulador semiajustavel para registro de mordida com silicone, C — Verificacdo da
quantidade de aumento no pino do articulador (4mm neste caso), D — colocagdo do
registro de mordida obtido no articulador que serve de referéncia para restabelecimento

da nova DVO, E e F — dentes anteriores reabilitados na nova DVO (primeira sessao
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clinica); G — oclusdo inicial lado direito (segunda sessao clinica), H e | - aumento da
DVO nos dentes posteriores com correcdao da curva de Spee, J — Forma das superficies
palatinas apds ajuste oclusal para servir como stop para 0s incisivos inferiores
(contencdo oclusal para a nova DVO); K — ilustragdo mostrando reducdo da DVO,
alteracdo da curva de Spee, situacdo comum nos casos de desgaste severo, L -
ilustragdo do aspecto final das faces livres dos dentes anteriores objetivando maior

resisténcia mecéanica as restauracoes.

A sequéncia a ser seguida para a reabilitacdo por este metodo e: (1) sextante
antero-inferior (uma sessdo clinica); (2) sextante antero-superior na mesma Sessao
clinica ou sesséo clinica adicional (Figuras 3.E e 2.F) confecciona-se um stop palatino
com resina, para sustentacdo do aumento da DVO (Figuras 3.J e 3.L); (3) sextantes
inferiores esquerdo e direito para correcdo da curva de Spee. Caso ndo seja necessario
substituir uma restauracao ja existente, é possivel concluir a regido posterior inferior em
uma so sessdo; sextantes posteriores uma ou duas sessoes, dependendo da complexidade
do caso (Figuras 3.H e 3.1). Dessa forma a reabilitacdo pode tomar de 3 a 6 sessOes para
ser concluida, dependendo da habilidade e do treinamento do profissional executante. E
importante salientar que a reabilitacdo é feita dente por dente, com o0 uso de matriz de
aco, muitas vezes adaptada em nivel gengival (Figura 4.C). Utiliza-se o sistema adesivo
de trés passos e apds sua polimerizacdo, uma fina camada de resina flow ndo
polimerizada é inserida sobre a superficie oclusal que fica mais préxima do contato com

a matriz metalica para reduzir o nimero de bolhas na interface.
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Figura 4. A — Exemplo de dispositivo que pode ser utilizado para aquecer a resina

composta, B — Matriz metalica firmemente inserida justaposta e estabilizada para
insercdo de composito, C — Resina composta extravasa ap0s 0 dente antagonista ser
isolado e ocluir para “gravar” a anatomia da face oclusal, D — Pré-polimerizagdo em
méaxima intercuspidacdo ap0s aumento da DVO sustentada pelos dentes anteriores
previamente restaurados, E — Polimerizacdo completada pela superficie oclusal, F —
Aspecto da resina composta adicionada na superficie oclusal, G — Forma das superficies
mastigatdrias obtidas pela técnica DSO de Nijmegen apds ajuste oclusal e polimento, H

— Verificagdo dos contatos oclusais com auxilio de papel articular apds ajuste.

A resina composta em cépsulas pré-fabricadas (compules) facilita a manipulagdo

e insercdo de maiores quantidades do material, mas resina composta pode ser utilizada
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seu proprio tubo ou mesmo ser inserida em ponteiras descartaveis para facilitar sua
aplicacdo (Figura 4.A). O aquecimento do material por dispositivos que mantenham
(Figuras 4.A e 4.B) temperaturas entre 50 e 60°C proporciona a injecdo em camadas que
atingem um maior grau de conversdo e, consequentemente, possibilita a reducdo de
tempo clinico garantindo uma polimerizacdo mais eficiente quando se utiliza matrizes
de aco.*? Para a aplicacdo da ltima camada de resina composta, quando existir dente
antagonista, ele devera ser isolado com gel a base d’agua ou vaselina liquida e o
paciente devera ocluir sobre a matriz preenchida com resina composta. Sera feita a pré-
polimerizacdo com o paciente mantendo a boca fechada (Figura 4.C. e 4.D). O aparelho
fotopolimerizador deverd ser potente para minimizar as areas ndo polimerizadas. A
polimerizacdo complementar por oclusal serd feita em seguida (Figuras 4.E). Apés a
remocdo da matriz sdo removidos o0s excessos, refina-se a escultura da face oclusal
(Figura 4.F) e faz-se o0 ajuste dos contatos oclusais em relacdo céntrica e nos
movimentos laterais (trabalho e balanceio) e protrusivos (Figura 4.G e 4.H). O uso de
isolamento relativo com rolos de algod&o e afastadores labiais € imprescindivel para o
controle de umidade do campo operatorio e deve ser executado e com sugador potente,
um por vestibular e outro por lingual, quando possivel. O paciente deve ser informado
que durante algumas semanas, problemas com a fala e a degluticdo, poderdo acontecer
até que a adaptacdo a ocluséo recentemente modificada se estabeleca. A técnica “Direct
shaping of occlusion” (DSO) de Nijmegen também pode ser utilizada em casos onde a

reabilitacdo bucal multidisciplinar se faca necessaria (Figura 5).
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Figura 5. A-D — Caso clinico apresentando desgaste dentéario severo com reducdo da
DVO, lesdes cervicais ndo cariosas, raizes residuais e espacos edéntulos em paciente
com 80 anos, sexo masculino, onde se optou por adequacdo bucal, extracdes, aumento
da DVO com a técnica DSO de Nijmegen, prétese parcial removivel superior com
manutencdo do arco dentario inferior reduzido (sem reabilitacdo por proteses
inferiores), E — Primeira etapa da reabilitacdo (restauracdo dos dentes antero-inferiores);
F-H — Restabelecimento da DVO através da restauracdo dos dentes superiores e
posteriores, | — Aspecto do arco inferior mostrando o novo formato dos incisivos para
conferir maior resisténcia mecanica a reabilitacdo; J-L — Situacdo clinica final imediata

da reabilitacéo.

CONCLUSAO

As técnicas diretas de restauracdo de resina composta sdo uma excelente alternativa que
devem ser encorajadas para a reabilitagdo em casos de pacientes com perda severa de

substancia dentaria (desgaste dentario severo) e sua utilizacdo garante uma boa
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longevidade da reabilitacdo, apresentando um bom nivel de satisfacdo por parte dos
pacientes, representam um custo financeiro bastante baixo quando comparado com as
técnicas indiretas, além de requererem conhecimentos de oclusdo e um alto nivel de

habilidade/treino para que possa ser realizadas pelo clinico.
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10 Conclusodes

Em relacdo ao manejo das lesbes nao cariosas pode-se afirmar que
muitas incertezas ainda permanecem sobre o tema. Isso pode ser dito tanto em
relacdo ao método diagndstico dessas lesdes, que ainda carece de um
consenso na literatura, quanto as medidas preventivas das les6es nos seus
diferentes tipos (abfracdo, atricdo e erosdo) e aos estagios (incipiente, leve,
moderado ou severo). As indicacdes de tratamento e das técnicas para a
reabilitacdo das lesbGes ndo cariosas seguem um critério subjetivo baseado
mais em experiéncia profissional do que propriamente em resultados de
estudos clinicos que verdadeiramente confirmem a superioridade de um
método em particular. Em relacdo as terapias para controle e tratamento de
bruxismo, essas incertezas fazem com que alguns profissionais adotem
diferentes condutas para lesbes semelhantes dependendo da queixa do
paciente ou de seus proprios preceitos. Também fica evidente que ha um
amplo campo de pesquisa aberto em relacdo ao manejo das lesbes néo
cariosas, sejam elas causadas por processos de eroséo, atricdo, abrasdo ou
associacao de fatores etiologicos. A partir dos trabalhos apresentados chega-
se a conclusdo de que mais estudos clinicos bem delineados deverédo ser
elaborados para que se tragam respostas relevantes, que possam nortear uma
pratica de odontologia baseada em evidéncias para 0 manejo das lesdes nao

cariosas.
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Apéndice A

Termo de Consentimento Livre e Esclarecido

A/ ZANES

04 0.V Tt

UNIVERSIDADE FEDERAL DE PELOTAS

FACULDADE DE ODONTOLOGIA

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Vocé estd convidado a participar, como voluntario, em uma pesquisa. Apos ser esclarecido
sobre as informacgfes a seguir, no caso de aceitar fazer parte do estudo, assine ao final deste
documento, que estd em duas vias. Uma delas € sua e a outra é das pesquisadoras
responsaveis. Alertamos que nao existem riscos envolvidos neste estudo e em caso de recusa
vocé ndo serd penalizado de forma alguma. Esclarecemos que a participacéo € decorrente de
sua livre deciséo, apoés receber todas as informacdes que julgar necessérias, e que podera ser
a qualquer tempo, retirada.

INFORMACOES SOBRE A PESQUISA:

Titulo do Projeto: MANEJO DAS LESOES NAO CARIOSAS
Pesquisadores: Mauro Elias Mesko

Pesquisadora responsavel: Prof2. Dr, Tatiana Pereira-Cenci

Prezado paciente, nossa pesquisa tem como objetivo principal avaliar sua saude bucal,
principalmente em relacdo as lesGes dentdrias ndo cariosas, que sdo aquelas lesdes néo
causadas por bactérias. Para isso, serdo realizados um exame clinico da sua boca e algumas
perguntas sobre sua salde bucal e geral. Além disso, serd realizada uma entrevista através de
um questionario que serve para saber 0 quanto essas lesbes (pequenos “buraquinhos que
apareceram proximos a sua gengiva, no seu dente) interferem. A entrevista e 0 exame clinico
serdo realizados na Faculdade de Odontologia. Sera preservada a sua identidade e os
resultados individuais ndo serdo divulgados. A sua participacdo é de extrema importancia para
gue possamos estabelecer o melhor tratamento para pessoas com problemas semelhantes ao

Sseu.
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Telefone para contato: 32226690 R. 162 / 30280021 (Mauro Mesko)

P A/ PA/A

20 254857

UNIVERSIDADE FEDERAL DE PELOTAS

FACULDADE DE ODONTOLOGIA

1. CONSENTIMENTO DA PARTICIPA(;AO DA PESSOA COMO SUJEITO E
RESPONSAVEL LEGAL

Eu,

RG/CI , abaixo assinado, concordo em participar do

estudo sobre Manejo de lesdes nado cariosas, como sujeito. Fui devidamente informado e
esclarecido sobre a pesquisa, 0s procedimentos nela envolvidos, assim como 0s possiveis
riscos e beneficios decorrentes de minha participacéo. Foi-me garantido que posso retirar meu
consentimento a qualquer momento, sem que isso leve a qualquer penalidade ou interrupcao
do acompanhamento/assisténcia/tratamento.

Pelotas, de de 201 .

Assinatura
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Apéndice B — Orcamento estimado

ORCAMENTO ESTIMADO*:

Revisao bibliografica

(solicitacéo de artigos fora da base livre de dados) ........... R$ 200,00

Cartuchos de tinta para impresséo de artigos, textos, revisdes do projeto, de projeto de
qualificac8o e diSSertaGan........cccceevviuvvveiiieeeeiiiiiiiie e R$ 180,00

Encadernagdes: projeto e diSSertagdo..........cccceeeervvviirieeeeeniiiiieeiieeennn R$ 80,00

Folhas para impresséo de:

FICha CIINICA. ... eeie e (02)
L@ 101153 (0] = o 1P (10)
Termo de consentimento livre e esclarecido...........ccccvvevvveeviveieeinnennn.. (02)
Questionario e exame clinico RDC/DTM..........vvuviviiiieiiieiiieiieeeieeens, (10)
Folhas para cada 100 pacientes.... .ccccoeeeevieeiiiiiiie e R$ 2,80
Folhas estimadas (aproximadamente 80 pacientes)..................... R$ 8,40
Cartuchos de tinta para impressao de fichas e questionarios.............. R$ 45,00
Luvas de [Atex para eXame............ccceeee e R$ 72,00
Guardanapos descartaveis de plastico/papel.........cccocveeviiiniiinnniinnninnn, R$ 80,00
Material de papelaria (canetas, lapis, borracha, pastas).................... R$ 400,00

Total estimado: R$ 1.066,00

*As pesquisas serdo custeadas atraveés de recursos dos proprios pesquisadores.
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Apéndice C — Questionério

Levantamento on-line sobre manejo de lesGes cervicais ndo cariosas

APRESENTACAO

Termo de consentimento livre e esclarecido (TCLE):
Click no link para acessar o TCLE.
Se vocé concorda em participar da pesquisa margque a opgéo "SIM".

Cliqgue em "NAQO" para sair.

Dados pessoais:

O objetivo da coleta de dados pessoais é somente para fins da pesquisa. Nao havera
divulgacao de dados pessoais, que serdo mantidos em sigilo pelos pesquisadores.

1. Se possivel cologue seus dados pessoais (ndo havera divulgacéo de dados
pessoais).

a. Género (Masculino/Feminino)

b. Nivel académico

c¢. Graduacao — ano de graduacao (aqui é sé “correr” e escolher o ano)
d. Especializacdo — area (areas estaréo disponiveis em outro box)

e. Mestrado — area idem

e. Doutorado — area idem

f. P6s-doutorado (completo/incompleto)

g. Estado da federacéo

f. Caso vocé queira somente receber os resultados da pesquisa, digite seu enderecgo
de e-mail:
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QUESTIONARIO
SESSAO |
EXAME CLINICO
2. Na sua rotina de atendimentos, vocé:
(Opcoes de resposta: Nunca/Algumas vezes/Sempre)
a. AVALIA a presenca de LCNC em seus pacientes por meio de EXAME CLINICO?
b. TOMA NOTA das LCNC de seus pacientes em FICHA CLINICA?
c. FOTOGRAFA as LCNC de seus pacientes?

d. Confecciona MODELOS DE GESSO de seus pacientes para ACOMPANHAMENTO
das LCNC?

Outro (especifique)

SESSAO II
ANAMNESE

3. Quando o seu paciente tem LCNC vocé:

(Opcoes de resposta: Nunca/Algumas vezes/Sempre)

a. Pergunta sobre ingestdo de BEBIDAS ACIDAS?

b. Pergunta sobre FREQUENCIA de INGESTAO de ALIMENTOS ACIDOS?
c. Pergunta sobre FREQUENCIA de escovacdo?

d. Pergunta sobre a MANEIRA/FORCA que seus pacientes usam para escovar 0s
dentes?

e. Pergunta sobre habitos de ROER UNHAS?
f. Pergunta sobre habito de MORDER OBJETOS?

g. Pergunta se o paciente tem histéria de BRUXISMO por relato de
familiar/companheiro?

h. Pergunta se o paciente tem habito de APERTAMENTO DENTARIO diurno?
i. Pergunta se o paciente tem histdria de REFLUXO gastro-esofagico?
j. Pergunta se o paciente provoca VOMITOS frequentemente?

l. Vocé também considera o HISTORICO PASSADO destes habitos ou eventos?



153

Outro (especifique)

SESSAQ Il
ETIOLOGIA
*4. O principal causador das LCNC é:

O principal causador das LCNC é (marque somente uma alternativa? Ou todas que
achar?):

Bruxismo noturno

Apertamento dentario diurno

Refluxo gastro-esofagico (acidez estomacal)
Forca exagerada durante a escovacgao

Uso de escova dental de cerdas duras

Outro (especifique)

SESSAO IV

CONDUTAS CLINICAS

5. De acordo com as suas condutas clinicas rotineiras:
(Opcoes de resposta: Nunca/Algumas vezes/Sempre)

a. Quando o paciente apresenta LCNC vocé considera ENCAMINHAR um paciente ao
ORTODONTISTA para tratamento de ma ocluséao?

b. Para pacientes que apresentam LCNC vocé considera indicar PLACA interoclusal
(placa miorrelaxante, “occlusal splint, placa de "Michigan”)?

c. Vocé RESTAURA as LCNC mesmo que NAO HAJAM QUEIXAS ESTETICAS por
parte do paciente?

d. Vocé RESTAURA as LCNC mesmo que NAO HAJAM QUEIXAS DE
SENSIBILIDADE por parte do paciente?

Outro (especifique)
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6. Se vocé NAO RESTAURA a lesdo mas o paciente tem SINTOMATOLOGIA vocé:
(Opcoes de resposta: Nunca/Algumas vezes/Sempre)

a. Aplica algum tipo de “selante™?

b. Aplica algum tipo de dessensibilizante a base de flior ou outros ions?

c. Recomenda algum tipo de solug&o para bochecho para que o paciente aplique em
casa?

Outro ou nenhuma das alternativas (especifique)

7. Quando E NECESSARIO RESTAURAR as LCNC GERALMENTE qual seu
"protocolo padréo" (pode indicar associacao de materiais/técnicas):

7a. Que tipo de técnica operatéria vocé mais utiliza:

Isolamento relativo apenas

Isolamento relativo com fio para retragédo gengival

Isolamento relativo com auxilio de matriz intrasulcular para retracdo gengival
Isolamento absoluto apenas

Isolamento absoluto com grampo para retracao gengival

Outra técnica especifique

N&o sei

@0 ooop

7b. Que tipo de materiais vocé normalmente utiliza:

a. Resina composta e adesivo de 3 passos (acido)+(primer)+(adesivo)

b. Resina composta e adesivo de 2 passos (acido)+(primer/adesivo)

c. Resina composta e adesivo autocondicionante de 1 passo (acido/primer/adesivo)
d. Sanduiche Fechado de Cimento de iondmero de vidro e resina composta

e. Sanduiche Aberto de Cimento de ion6bmero de vidro e resina composta

f. Apenas Cimento de ionbmero de vidro

Outras técnicas nao mencionadas (especifique)
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8. Se vocé costuma usar materiais restauradores para lesdes de Classe V (se
raramente restaura passe direto a questdo 9), pela sua experiéncia seria possivel
responder:

8a. Quanto tempo costuma durar a maioria das restauragdes de classe V até que
seja necesséria a substituicdo?

0-5 anos
6-10 anos
Mais de 10 anos

8b. O que, normalmente, leva vocé a substituir uma restauragdo de leséo de
Classe V?

Queda da restauracao
Descoloragdo/manchamento marginal
Carie secundaria

Outro (especifique)

SESSAO V:

RECOMENDACOES AOS PACIENTES
Rotineiramente:

(Opcoes de resposta: Nunca/Algumas vezes/Sempre)

a. Se o0 paciente ingere bebidas acidas ou refrigerantes vocé recomenda que ele
REDUZA a frequéncia ou quantidade de INGESTAO?

b. Vocé orienta seus pacientes para AGUARDAREM ALGUM TEMPO tempo apés
ingerir alimentos ou bebidas 4cidas para o inicio da escovacao dentaria?

c. Voceé pede que ele NAO FACA USO FREQUENTE DE REFRIGERANTES e opte
por agua?

d. Quando o paciente tem habitos que possam estar envolvidos na etiologia vocé
ENCAMINHA o paciente para TRATAMENTO MULTIDISCIPLINAR?

e. Quando o paciente tem histérico de refluxo gastroesofagico noturno vocé
recomenda que ele faga bochecho com alguma substancia para NEUTRALIZAR os
efeitos dos acidos ANTES de se alimentar?

Outro (especifique)



SESSAO VI

CONHECIMENTO SOBRE O TEMA

10. Vocé se sente SEGURO para diagnosticar as LCNC?

DE UMA NOTA PARA O SEU GRAU DE SEGURANCA:

0 1 2 3 4 5 6 7 8 9 10

(Considere que 0 é "totalmente inseguro” e que 10 é "completamente seguro")

*11. Vocé se sente SEGURO para fazer o manejo clinico (acompanhamento,
tratamento) das LCNC?

DE UMA NOTA PARA O SEU GRAU DE SEGURANCA:
0 1 2 3 4 5 6 7 8 9 10

(Considere que 0 é "totalmente inseguro” e que 10 é "completamente seguro”)
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Apéndice D

Parecer do Comité de Etica

MINISTERIO DA EDUCACAO
UNIVERSIDADE FEDERAL DE PELOTAS
FACULDADE DE ODONTOLOGIA
COMITE DE ETICA E PESQUISA

PELOTAS, 04 de setembro de 2013
PARECER N* 442013

0 projeto de pesquisa intitulado “Manejo das lesdes cervicais ndo cariosis por
cirurgides-dentistas™ csta constituido de forma udequada, cumprindo, nas suas
plenitudes preceitos éncos estabelecides por este Comilé ¢ pels legislagao vigente,

recebendo, portanto, PARECER APROVADO,

'_x‘-/:v?y-/’”‘ A-’/n"vi-{) 5

Prof. Dr. Renato Fabricio de Andrade Wialdemarin
Coordenador do CEP- FOP/UFPel
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