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RESUMO
Introducdo: A demanda por restauragdes estéticas fez com que o uso de resinas compostas se

tornasse rotineiro. O tipo de tratamento na superficie dentinaria tem sido estudado de forma
abrangente, em busca de uma estratégia de adesdo ideal. Objetivo: Avaliar o desempenho
clinico de restauracdes de resina composta a base de silorano, confeccionadas utlizando
diferentes estratégias de adesdo. Métodos: Ensaio clinico controlado e randomizado,
longitudinal, realizado com pacientes de uma clinica-escola odontoldgica. Cada restauragdo
recebeu um de quatro grupos de tratamento: G1 (controle 1) - tratamento de superficie com
sistema adesivo autocondicionante P90® 3M/ESPE + Filtek P90® 3M/ESPE; G2 (teste) -
tratamento de superficie com acido fosférico a 37% + Sistema adesivo P90® 3M /ESPE +
Filtek P90® 3M /ESPE; G3 (teste) - tratamento de superficie por jateamento com Oxido de
aluminio + Sistema adesivo P90® 3M /ESPE + Filtek P90® 3M /ESPE; G4 (controle 2) -
tratamento de superficie com sistema adesivo autocondicionante Adper SE Plus® 3M/ESPE +
Filtek P60® 3M/ESPE. Apds o tratamento (baseline) e ap6s um ano, dois examinadores
treinados avaliaram as restauragfes utilizando o método Fédération Dentaire Internationale-
FDI. A normalidade da distribuicdo dos dados foi verificada pelo teste de Kolmogorov-
Smirnov, para cada variavel resposta (p<0,05). O teste de Kruskal-Wallis comparou o
desempenho dos grupos em baseline e ap6s um ano. O teste de Wilcoxon comparou
desempenho de cada grupo entre si nos mesmos periodos, ambos a um nivel de significancia
de 5%. Resultados: Vinte e seis pacientes, com idades variando de 18 a 62 anos (média =
32,15 anos, desvio padrdo + 11,81), tiveram 141 restauracdes confeccionadas e avaliadas em
baseline. Apds um ano, a perda foi em torno de 12%. Nenhuma diferenca estatistica foi
encontrada quando as estratégias de adesdo foram comparadas, segundo cada critério, em
ambos 0s momentos de avaliacdo (p>0,05). Quando cada estratégia de adesdo foi comparada
entre si ao longo de um ano, diferenca estatistica significativa (p = 0,005) foi observada no
critério Adaptacdo Marginal para a estratégia adesiva que utilizou condicionamento com
acido fosforico adicional e sistema autoadesivo POO®3M/ESPE. Conclusfes: Nenhuma
diferenca significativa foi encontrada quando as diferentes estratégias de adesdo foram
comparadas. Houve perda de qualidade na adaptagdo marginal das restauragdes cuja estratégia
de adesdo utilizou condicionamento acido prévio ao sistema adesivo proprio da resina
silorano. O uso de condicionamento adicional e o jateamento com Oxido de aluminio néo
melhoraram o desempenho clinico das restaurac@es, nao justificando sua utilizacéo.

Palavras-chave: Restaurac@es. Resina composta. Sistema adesivo. Tratamento de superficie.



ABSTRACT
Introduction: The demand for aesthetic restorations turned using composite resins into a
routine. The type of treatment in the dentin surface to establish the ideal adhesive technique
has been studied comprehensively. Objective: To evaluate the clinical performance of
composite silorane-based resins made under different adhesion strategy. Methods: controlled,
randomized and longitudinal clinical trial, carried out with patients of a dental school clinic.
Each restoration received one of four treatment groups: G1 (control 1) - Surface treatment
with self-etching adhesive system P90® 3M / ESPE + Filtek P90® 3M / ESPE; G2 (test) -
surface treatment with phosphoric acid 37% + P90® self-etching adhesive system 3M / ESPE
+ Filtek P90® 3M / ESPE; G3 (test) - Surface treatment by blasting with aluminum oxide +
PI0® self-etching adhesive system 3M / ESPE + Filtek P90® 3M / ESPE; G4 (control 2) -
Surface treatment with self-etching adhesive system Adper SE Plus® 3M / ESPE + Filtek
P60® 3M / ESPE. Immediately after the treatment (baseline) and after one year, two trained
examiners evaluated the restorations using Direct Method. The normality of the data
distribution was verified by the Kolmogorov-Smirnov test for each response variable (p =
0.05). The Kruskal-Wallis test compared the performance of the groups at baseline, and after
one year. The Wilcoxon test compared the performance of each group in the same periods,
both at a 5% significance level. Results: Twenty-six patients, aged 18-62 years (mean =
32.15 years, SD + 11.81), had made 141 restorations and were evaluated at baseline. After
one year, the loss was around 12%. No statistical difference was found when the adhesion
strategies were compared, according to each criterion, in both evaluation moments (p> 0.05).
When each adhesion strategy was compared with each other over one year, a statistically
significant difference (p = 0.005) was observed in the Marginal Adaptation criterion for the
adhesive strategy that used conditioning with additional phosphoric acid and self-adhesive
system P90® 3M / ESPE. Conclusions: No significant difference was found when the
adhesive strategies were compared. There was loss of quality in marginal adaptation of
restorations whose adhesive strategy used acid conditioning prior to the silorane resin
adhesive system. The use of additional conditioning and air abrasion with aluminum oxide did

not improve the clinical performance of the restorations and so their use is unjustified.

Keywords: Restorations. Composite resin. Adhesive system. Surface treatment.
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1 INTRODUCAO E REVISAO DA LITERATURA

1.1 Resinas compostas

H& cerca de 50 anos, as resinas compostas tém figurado como materiais dentérios
restauradores (BOGRA; GUPTA; KUMAR, 2012). Por suas caracteristicas, sdo largamente
utilizadas na odontologia, sendo foco constante de inovacdes que aprimoram as suas técnicas
de utilizacdo e sua composicdo quimica, ampliando suas indicagdes. A maioria dos
compositos utilizados atualmente possui matriz organica a base de metacrilatos (APOLONIO
etal., 2011).

Gragas ao desenvolvimento de novos sistemas adesivos, sistemas de polimerizagdo e uma
melhoria geral das propriedades fisicas e quimicas dos compositos, a demanda por
restauracBes estéticas cresceu exponencialmente também para restauracdo de dentes
posteriores (FRANKENBERGER; KRAMER; PETACHELT, 2000; GORDAN et al., 2005;
CALVACANTI et al., 2010; BOGRA; GUPTA; KUMAR, 2012), em especial por
apresentarem vantagens em relacdo as restauragdes indiretas, tais como custo e tempo clinico
reduzidos, a possibilidade de preparos cavitarios menos invasivos e a reducdo da
microinfiltracdo dada pelos agentes adesivos a dentina e ao esmalte (BONSTEIN et al.,
2005). E sabido, todavia, que o conceito de estética é pessoal, sendo fundamental ao
cirurgido-dentista intervir de forma a alcancar resultados estéticos que ndo somente agradem
aos diversos graus de exigéncia do paciente, mas que sejam funcionalmente viaveis (SAKU et
al., 2010).

Sobre a viabilidade das restauragdes estéticas a base de resina composta, apesar dos
significativos avancos em seus sistemas de unido, duas caracteristicas ainda requerem
aprimoramento: a contracdo de polimerizacao e as tensdes resultantes da polimerizacdo. Estas
tensdes geram fendas na interface entre o dente e a restauragédo, (RODRIGUEZ; PEREIRA,
2008; FAVA; ALVES, 2013), comprometendo a qualidade e a longevidade do procedimento
restaurador, uma vez que a presen¢a de saliva, os esforcos mecénicos induzidos pela
mastigacdo e as variacOes térmicas da cavidade bucal podem levar & microinfiltracdo
marginal, predispondo a ocorréncia de carie secundaria, motivo este 0 mais apontado pelos
pesquisadores como causa de insucesso nas restauragdes com composito; seguido pelos

defeitos marginais, fraturas da restauracéo e do dente remanescente, presenca de pigmentagéo
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marginal, alteracbes de cor da restauracdo, hipersensibilidade, e insatisfacdo do paciente
(OLIVEIRA et al., 2012).

Todas essas consequéncias clinicas deletérias da contracdo de polimerizacdo séo fatores que
atuam na degradacéo da interface adesiva e ndo podem ser eliminados, contribuindo para uma
classificacdo clinica insatisfatoria da restauracdo com compésito, determinando, na maior
parte dos casos, a necessidade de substituicdo ou reparacdo da restauracdo, em razdo da
gravidade da condic&o clinica registrada (BACCHI et al., 2010; FERNANDEZ et al., 2011;
BLUM; LYNCH; WILSON, 2012; COSTA et al., 2012; BOHATY et al., 2013; HICKEL et
al., 2013; SILVA et al., 2013; SEEMANN et al., 2014).

Quimicamente, a contracdo inerente ao composito a base de metacrilato explica-se pela
formacdo de uma cadeia polimérica que substitui os espacos de Van der Waals por ligagdes
covalentes mais curtas. Isso causa um efeito desfavoravel denominado contracdo de
polimerizacdo, que gera estresse na interface de unido material restaurador com o dente,

podendo provocar desajustes nas margens da restauracio (APOLONIO et al,. 2011).

1.2 Resinas compostas a base de silorano

Apesar das estratégias clinicas de controle da contracdo de polimerizacdo e do aumento do
conteddo de particulas de carga por parte dos fabricantes, a contracdo intrinseca do composito
permanece um desafio, e mudar o monémero apresenta-se como um caminho mais promissor
para minimizar os efeitos da contracdo (DOS SANTOS et al., 2004; KISHIKAWA et al.,
2005; EICK et al., 2007; TORRES et al., 2014).

Clinicamente, as principais estratégias utilizadas para o controle da contracdo de
polimerizag&o séo a insercdo incremental e o controle da taxa de polimerizagdo. A contragéo
intrinseca do composto continua a ser um desafio, e a via mais promissora para minimizar os

seus efeitos parece ser a mudanca na composicao do mondmero (POPOFF et al., 2012).

Na ultima década, em face dessa realidade, tal mudanca pds-se como importante estratégia de
enfrentamento aos efeitos da contracdo de polimerizacdo e o novo mondmero silorano
apresentou-se como um caminho promissor nesse intento, uma vez que sua polimerizagéo
resulta em menor contracdo (RODRIGUEZ; PEREIRA, 2008; POPOFF et al., 2012). Esse
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sistema utiliza uma resina de natureza hidréfoba, o silorano, que deriva da combinagdo dos
componentes basicos dos grupos epoxicos siloxanos e oxiranos. Siloxanos sdo conhecidos por
sua hidrofobia, enquanto os oxiranos sao conhecidos por sua baixa contracdo e estabilidade
diante das influéncias fisicas e quimico-fisicas (RODRIGUEZ; PEREIRA, 2008). Enquanto
resinas convencionais a base de metacrilato (Bis-GMA) polimerizam por uma reagdo de
adicdo iniciada por radicais livres, o processo de polimerizacdo do silorano ocorre através da
reacdo catibnica de abertura de um anel aromatico. Seu sistema iniciador € composto de

canforoquinona, sais de iodonio e doadores de elétrons (TORRES et al., 2014).

Estudos laboratoriais tém comparado esses compositos aqueles a base de metacrilato. Os
resultados revelam que 0s compdsitos a base de silorano demonstram a menor contracdo de
polimerizacdo dentre os demais compositos. Sdo também mais estaveis a luz ambiente,
apresentam a mais baixa sorpg¢do e solubilidade em agua e o menor coeficiente de difusdo.
Outros parametros, como maédulo de elasticidade, resisténcia a flexdo e biocompatibilidade
em testes toxicologicos, sdo comparaveis aos dos ja bem aceitos compdsitos a base de
metacrilato (CONDON; FERRACANE, 2000; EICK et al., 2007; CATELAN et al., 2014).

Contudo, apesar dos resultados laboratoriais encorajadores, os estudos clinicos ndo tem
demonstrado a mesma performance (SCHMIDT et al., 2011; BARACCO et al., 2012;
POPOFF et al., 2012; BARACCO et al., 2013; POPOFF et al., 2013; WALTER et al., 2014;
YAZICI et al., 2014; BARACCO et al., 2015; DI FRANCESCANTONIO et al., 2016), visto
que, no meio bucal, uma série de eventos multifatoriais ocorrem em torno da restauracao, tais
como: tensBes mecanicas geradas durante a mastigacao, intercuspidacdo e degluticdo; as
mudancas de condicdes de umidade, temperatura e uma atividade bacteriana e enzimatica
repetitiva, influenciando sua longevidade e seu resultado final. Todos estes fatos proveem as
pesquisas clinicas de maior capacidade de predizer o desempenho clinico dos materiais a
curto e longo prazo, o que ndo pode ser constatado em laboratério (VAN MEERBEEK et al.,
2010).

1.3 Odontologia adesiva
Apo0s observar os resultados decorrentes da utilizacdo industrial do &cido fosférico no pré-

tratamento da superficie de metais, que melhorava a adesdo de tintas e revestimentos

resinosos, Buonocore (1955) utilizou, pela primeira vez, o acido fosforico para fazer aderir
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resina acrilica ao esmalte. Essa foi a primeira tentativa de aumento da resisténcia de unido
através do tratamento de superficie, que prop6s o condicionamento &cido do esmalte a fim de

aumentar a adesdo as estruturas dentais mineralizadas.

Bowen (1962) modificou a molécula da resina acrilica, sintetizando a resina de metacrilato
(Bis-GMA). Essa resina apresentou propriedades favoraveis ao uso como material
restaurador. Com a introducdo desta primeira resina composta para a restauracdo de
cavidades, combinada com a utilizacdo de agentes adesivos, tiveram inicio 0s conceitos
relacionados com a implementacéo de sistemas adesivos, que, até aquele ponto, se restringiam
somente ao esmalte. Fusayama et al. (1979) descreveram o condicionamento acido da

dentina.

A partir da década de 80, com o trabalho de Nakabayashi et al. (1982), a dentina passou a
participar dos sistemas adesivos, como substrato, criando a estrutura chamada ‘“camada
hibrida”, garantindo retengdo e adesividade também nessa regido, modificando a prética
clinica. As caracteristicas estruturais da dentina, tais como o didmetro e 0 numero dos tubulos
dentinarios por mmz2, bem como a quantidade relativa de dentina peritubular e intertubular
podem influenciar a forca de ades&do. Em geral, com o aumento da profundidade aumenta-se a
densidade, o didmetro e o nimero dos tabulos dentinarios, interferindo na longevidade
adesiva, fazendo-se necessarias avaliacbes de resisténcia adesiva e de tratamentos de
superficie da dentina em diferentes profundidades (SOROZINI; RAMOS; PEREZ, 2015).

Ainda com relacdo a dentina, sabe-se que a sua composi¢do também ¢ alterada pela resposta
as agressoes. A dentina esclerosada hipermineraliza e reduz a permeabilidade em resposta a
agressdo lenta (que pode ocorrer devido a idade, como defesa a lesdo de carie, trauma,
preparos cavitarios ou por exposicdo direta na cavidade bucal). Todas essas diferencas geram
respostas e cuidados proprios a cada padrdo de tecido, determinando diferentes condutas e
atencdo clinica. Na escolha do sistema adesivo, deve-se levar em consideracdo a quantidade e
a qualidade do remanescente dental (SOROZONI; RAMOS; PEREZ, 2015).

A utilizagdo de sistemas adesivos visa promover uma adesdo dos tecidos duros do dente,
esmalte e dentina, aos materiais restauradores. A adesdo ao esmalte e dentina resulta de um
processo de troca em que 0s mondmeros de resina substituem o conte(do mineral previamente

removido dos tecidos duros do dente por intermedio de agentes acidicos que, apés
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polimerizados, ficam interligados micromecanicamente, constituindo o principal mecanismo
de adesdo a estrutura dentaria, transversal a todos os tipos de sistemas adesivos (PASHLEY et
al., 2011; VAN MEERBEEK et al., 2011).

A utilizagdo de substancias acidicas desmineralizantes constitui um dos grandes avangos na
area da odontologia adesiva restauradora. A crescente diferenciacdo de compostos acidicos e
seus modos de atuacdo sobre a smear layer (também denominada lama dentinéria), determina
que a melhor classificacdo dos sistemas adesivos seja aquela que os diferencia em dois
grandes grupos baseados na forma em como interagem com a smear layer, sendo cada um
deles subdividido de acordo com o nimero de passos clinicos necessarios para completar o
procedimento adesivo: os sistemas adesivos do tipo condicionar e lavar (etch and rinse que
removem por completo a smear layer) e os sistemas adesivos autocondicionantes (self-etch
que incorporam a smear layer dissolvida) (VAN MEERBEEK et al., 2003; REIS;
GIANNINI; PEREIRA, 2007).

Os sistemas adesivos do tipo condicionar e lavar (etch and rinse) podem atuar em trés passos
ou dois passos, envolvendo sempre uma etapa inicial de condicionamento caracterizado pela
aplicacdo de um &cido (geralmente o acido fosférico a 37%) ao esmalte e dentina. Nos
sistemas de trés passos, essa etapa de condicionamento acido e lavagem € seguida da
aplicacdo intermédia de um primer (agente que torna a dentina apta a receber o adesivo) e,
por ultimo, pela aplicagdo de uma resina hidrofobica, sendo considerado o “padrdo ouro” da
adesdo. Nos adesivos simplificados do tipo condicionar e lavar de dois passos, o primer e a
resina estdo combinados num Unico frasco e correspondem a quinta geragdo também
denominados de sistemas monofrasco (one-bottle) (VAN MEERBEEK et al.,, 2003;
MALACARNE-ZANON et al., 2010).

Os sistemas adesivos autocondicionantes (self-etch) dispensam a etapa isolada de
condicionamento 4cido e lavagem, utilizando monémeros acidicos. Podem ser aplicados em
dois passos distintos ou num passo Unico. No de dois passos, huma primeira aplica¢do, 0s
mondmeros em conjunto com 0s primers acidicos condicionam e preparam 0s substratos,
seguidos de uma segunda aplicacdo em separado de uma resina hidrofobica, que corresponde
a sexta geracdo de adesivos, do tipo | (two-bottle/two-step). Os de aplicacdo Unica podem
combinar mondmeros acidicos, primers e a resina hidrofébica em duas solugdes, que

requerem mistura prévia a sua aplicacdo em passo Unico e correspondem a sexta geracao de
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adesivos tipo Il (two-bottle/one-step) ou combinam todos aqueles componentes num frasco
unico de aplicacdo Unica correspondendo a sétima geracdo de adesivos (one-bottle/one-step)
(VAN MEERBEEK et al., 2003, VAN LANDUYT et al., 2010).

Um novo grupo de materiais foi introduzido no mercado, denominado de sistemas adesivos
universais ou multimodo (universal, multi-mode). Em termos de aplicacdo clinica, a sua
principal particularidade reside no fato de poderem ser utilizados como sistemas do tipo
condicionar e lavar, como sistemas autocondicionantes ou como sistemas que utilizam o
condicionamento seletivo do esmalte, para além de serem indicados para uma grande
variedade de substratos diferentes. A maioria desses sistemas contém mondmeros fosfatados,
como o MDP (mondmero metacriloxidecil fosfato), que interagem quimicamente com a
hidroxiapatita, formando uma nanocamada e, consequentemente, uma interface adesiva
estavel (RODRIGUES et al., 2015). Em alguns destes adesivos universais, 0 uso adicional de
uma camada de resina hidréfoba parece aumentar o grau de conversdo e as forcas de
resisténcia adesiva e diminuir a nanoinfiltracdo e a permeabilidade dentinaria. Entretanto, os
sistemas adesivos universais continuam a ter os mesmos problemas de degradacdo da unido

com o substrato dentinario dos adesivos anteriores (MARCHESI et al., 2014).

H& uma tendéncia de mercado para serem introduzidos adesivos com protocolos cada vez
mais simples e rapidos, e com formulas cada vez mais complexas (VAN MEERBEEK et al.,
2003, SALVIO et al., 2013).

1.4 Estratégias de adesdo

A adesdo reflete a capacidade de uma substancia aderir a outra e pode ser resultante de
diferentes processos, mecanicos, fisicos e ou quimicos. Independentemente do mecanismo
segundo o qual dois materiais possam aderir entre si, as forgas interfaciais que 0s mantém
unidos devem permitir que permanecam em intimo contato. A adesdo quimica é representada
por forcas de valéncia primaria, tais como as liga¢fes covalentes, i6nicas ou metélicas. A
adesdo fisica depende das forcas de valéncia secundaria, como as forcas de Van der Waals ou
pontes de hidrogénio. A adesdo mecanica resulta do embricamento de uma substancia noutra,
tal como acontece, na maioria das vezes, durante os procedimentos adesivos aos substratos
dentéarios (ANUSAVICE; SHEN; RAWLS, 2013).
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Paralelamente, a constante busca por novas estratégias ou protocolos de adesdo também
concorre para a solugdo do problema de auséncia de completo vedamento da interface entre o
dente e a restauracdo, melhorando o contato interfacial entre dente e sistemas adesivos, ja que
a ocorréncia de fendas ou gaps também pode ser atribuida a utilizacdo dos sistemas adesivos
convencionais do tipo total-etch, chamados etch-and-rinse (OLIVEIRA et al., 2012; REIS et
al., 2015). Nesses sistemas de adesdo total-etch, a smear layer é totalmente removida e uma
desmineralizacdo excessiva tende a reduzir as chances de impregnacdo completa do
mondmero na dentina desmineralizada, gerando vazios na &rea hibridizada e fibrilas
colagenas desnudas que permitem o movimento do fluido dentinario. Tudo isso pode
sensibilizar as terminagfes nervosas dos tubulos dentinarios e comprometer a uniéo,
formando uma camada de fibras colagenas susceptiveis a degradacdo (BRANNSTROM;
ASTROM, 1972; WANG; SPENCER, 2004; MARTINEZ, 2012).

Os sistemas adesivos autocondicionantes geram uma area hibridizada com menor formacao de
espacos vazios e menor movimentacdo dos fluidos dentinarios, reduzindo a sensibilidade pos-
operatoria. O desempenho dos autocondicionantes em dentina é bastante satisfatdrio, porém,
em esmalte, o &cido fosforico ainda provém o melhor padrdo de condicionamento
(SOROZINI; RAMOS; PEREZ, 2015). Os sistemas autocondicionantes de um passo nao
apresentam uma etapa de adesivo propriamente dita (bond) no seu protocolo, sdo chamados
simplificados. Como ndo ha etapa de impermeabilizacdo, esses adesivos funcionam como
membranas permeaveis e que ndo garantem o selamento hermético da dentina, permitindo que
a dgua da dentina movimente-se em direcdo a interface entre o adesivo e a resina, formando
bolhas nesse local e enfraquecendo a unido adesiva. Se ha passagem de agua pela camada de
adesivo, pode-se esperar sua degradacao eletrolitica ao longo do tempo (TAY; PASHLEY;
YOSHIYAMA, 2002; TAY; PASHLEY, 2003).

Por outro lado, pré-tratamentos dos tecidos dentarios tém sido testados para aumentar sua
rugosidade e, consequentemente, melhorar o contato interfacial entre dente e sistemas
adesivos (COLI et al., 1999; ODA; OLIVEIRA; LIBERTI, 2001; PALASUK et al., 2013).
Entre as estratégias de adesdo ou os métodos de tratamento de superficie alternativos
avaliados e discutidos na literatura, estdo a utilizacdo do laser, o jateamento com Oxido de
aluminio, a desproteinizagdo da dentina, a utilizagdo de agentes de ligacdo cruzada de
colégeno, da aplicagcdo de plasma ndo térmico, de acido fluoridrico e outros acidos (ODA,
OLIVEIRA; LIBERTI, 2001; ATOUI et al., 2010; MORETO et al., 2010; SILVEIRA et al.,
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2012; OSKOEE et. al., 2013; FRANCO, 2016), apresentando diversificados resultados. Esse
fato desperta a necessidade de estudos mais elaborados que auxiliem na busca de melhores
parametros para se conseguir uma resisténcia de unido significativamente mais elevada
(RINAUDO; COCHRAN; MOORE, 1997; LOS; BARCKMEIR, 1994; ODA; OLIVEIRA;
LIBERTI, 2001; FRANCA; SANTOS; LOVADINO, 2007).

1.5 Avaliacdo clinica de restauragdes

Um importante aspecto relacionado a durabilidade de restauragdes € o que diz respeito aos
limites para as intervencdes frente a avaliacdo de restauracfes durante a pratica clinica, que
seriam determinantes da substituicdo, reparacdo ou apenas proservacdo das restauracdes
observadas (PALOTIE; VEHKALAHTI, 2009).

Em razdo da necessidade de melhora das propriedades fisicas e mecanicas dos materiais
restauradores, varios estudos laboratoriais tém sido desenvolvidos (ILIE; HICKEL, 2009;
SILVEIRA et al., 2012; GREGOR et al., 2013; TORRES et al., 2014; AGRAWAL et al.,
2015; DI FRANCESCANTONIO et al., 2016; FRANCO, 2016). No entanto, na maioria dos
casos, as falhas ndo estdo relacionadas ao tipo de material, e sim a presenca de cérie
secundaria ou contigua a restauraces (CVAR; RYGE, 2005; BAYNE, 2007; RAJ;
MACEDO; RITTER, 2007). Provavelmente, a causa principal para a substituicdo estaria
relacionada a ndo interrupcao da doenca cérie, a qual seria decorrente de uma pratica baseada
em modelo curativo restaurador e ndo na pratica de promocao de satde, mostrando o papel
determinante do cirurgido-dentista e do paciente na longevidade das restaura¢es (MJOR,
2005). Outras causas de falhas seriam defeitos marginais e fraturas da restauracdo, assim
como do dente remanescente, presenca de pigmentacdo marginal, alteracbes de cor da
restauracdo, hipersensibilidade dentinaria, e insatisfacdo do paciente (OLIVEIRA et al.,
2012).

H& que se ressaltar que, no estudo de Rodolpho et al. (2005), as restauracGes consideradas
como insatisfatorias localizavam-se nos primeiros molares inferiores, os dentes em que se
sofre a maior carga oclusal e onde as restaura¢Ges apresentam maiores chances de falha. Além
dos fatores geométricos, os direcionamentos das forgas, como, por exemplo, dos musculos
da mastigagdo sobre a superficie oclusal, devem ser considerados ao se estudar a

fratura do elemento dentario ou insucesso das restauracdes (LIMA, 2014). A forca
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mastigatdria varia entre cada individuo e no geral é mais evidenciada nos homens que nas
mulheres, também sendo atribuida as relacdes esqueléticas faciais. Ela aumenta com a idade
até a adolescéncia, no entanto o tipo de dieta podera aumentar essa forca quando se

costuma ingerir alimentos mais duros (OKESON, 1992).

Supbe-se que o julgamento clinico que diferencia a classificacdo de "fracasso" e de
"aceitabilidade” nas restauracbes com compdsito é capaz de ser padronizado em diferentes
escalas. Contudo, estas podem continuar sem garantir o correto e claro diagnostico das
restauracdes, dado que a opinido clinica afeta a exatiddo e precisdo da avalia¢do, sendo
primordial na interpretagdo (FERRACANE, 2013).

Desde 1980, o método United States Public Health Service (USPHS) é empregado nos
estudos clinicos para a avaliacdo da qualidade das restauraces (MOURA et al., 2011).
Nesses estudos de avaliacdo clinica, sdo observadas algumas caracteristicas qualitativas, tais
como alteracdo de cor, adaptacdo marginal, forma anatdmica, rugosidade superficiall,
manchamento marginal, contato oclusal, sensibilidade e carie secundaria. Entretanto, esse
método ndo consegue observar a filosofia atual acerca do desenvolvimento da doenga carie.
Na época da criacdo do método, as muitas causas apontadas como motivos para a substituicdo
de uma restauracdo ndo seriam causas para que essa troca fosse indicada hoje. Além disso,
ndo existe um consenso na literatura cientifica pertinente aos critérios adotados para a
avaliacdo desses atributos clinicos, bem como sobre a subjetividade desse processo (OPDAM
et al., 2007).

Em 2007, foram propostos os Critérios da Fédération Dentaire Internationale-FDI, por
Hickel et al. (2007), que tinham por base os critérios USPHS, aliados a importantes
alteracbes que tornaram essa avaliagdo mais sensivel, pormenorizada, completa e
padronizada, proporcionando uma avaliagdo mais completa das caracteristicas clinicas das

restauracoes.

Contudo, a literatura faz referéncia a alguns autores que continuam a preferir a utilizacdo dos
critérios USPHS, dada a amplitude de aplicacdo em anos anteriores, assim como devido a sua
simplicidade, que lhes permite uma rapida comparagdo de carateristicas clinicas das
restauracdes (CAVALCANTI et al., 2010; MOURA et al., 2011; GONCALVES et al., 2012,
POPOFF et al.,, 2012; SUNFELD et al., 2012; CETIN; UNLU; COBANOGLU, 2013;
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GONCALVES et al., 2013; POPOFF et al., 2013; VIEIRA et al., 2013; YAMAN et al., 2014;
YAZICI et al., 2014; BARACCO et al., 2015). Todavia, desde a sua primeira publicacédo, os
critérios da FDI tém sido utilizados em multiplos estudos clinicos com uma resposta positiva
(RODOLPHO et al., 2011; BALDISSERA et al. 2013; VINAGRE, 2014; WALTER et al.,
2014). A utilizagdo dessa escala permite a avaliacdo de diferentes categorias: funcionais,
bioldgicas e estéticas, mas, ndo obriga a contemplacdo de todos os critérios, cada autor é livre
para escolher apenas aqueles de que necessita para atingir os objetivos finais dos seus estudos
(HICKEL et al., 2010).

Nos casos referenciados na literatura, de autores que aplicam em simultdneo os critérios
USPHS e FDI (VIEIRA et al.,, 2013; PIVA; RIBEIRO; COELHO-DE-SOUZA, 2014;
MARINA, 2015) admitem que os estudos em que sdo utilizados os critérios de FDI sdo mais
eficazes e completos. Por exemplo, Piva, Ribeiro e Coelho-de-Souza (2014), ao estudarem a
avaliacdo clinica de restauracdes de resina composta em molares deciduos, mencionam que
ambos os métodos de avaliagdo podem ser empregados na avaliacdo dessas restauracoes,
sendo o método de FDI o mais pronto e promissor. Assim como Vieira et al. (2013), em uma
avaliacdo clinica retrospectiva de restauracdes cervicais de resina composta, mencionam ser
evidente uma diferenca nas taxas de insucesso quando os diferentes métodos sdo
comparados. A causa para tal acontecimento é o fato de o USPHS ndo analisar critérios
avaliados pelo FDI e, como tal, excluir informac@es necessarias para as ponderac6es clinicas.

Portanto, concluem que ambos os métodos sdo eficazes, sendo o FDI 0 mais completo.

Descricdo dos parametros de avaliacao:

1.5.1 Brilho da superficie

Quando o brilho de uma superficie é abordado, pode-se afirmar que, quanto mais lisa uma
superficie, menor serd a quantidade de luz dissipada por ela, logo maior serd o seu brilho.
(LEE et al., 2010). E notdrio que o aumento da rugosidade superficial do compésito promove
a adesdo bacteriana através da acumulacdo de biofilme, favorecendo o surgimento de mancha
nas margens cavitarias, mudanca precoce de cor das restauracfes, o aparecimento de cérie
secundaria e de problemas periodontais (COUTO et al., 2012), tornando o acabamento das
resinas compostas um fator importantissimo das restauracdes (ALVES et al.,, 2013,
FERNANDES et al., 2014).
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Segundo os critérios FDI, a avaliacdo clinica da rugosidade da superficie devera ser realizada
a uma distancia correta de 60 a 100 cm, com luz artificial apagada ou em réplicas, através de
sensores Oticos e de dispositivos de medicdo, devido a dificil reprodutibilidade desses dados
(HICKEL et al., 2007).

1.5.2 Manchamento superficial e marginal

Com relacdo aos critérios de manchamento da superficie e marginal, a visualizacdo, pelo
paciente, de pequenas manchas na restauracdo de resina poderia levar a classificacdo da
restauracdo como “fracasso” (FERRACANE, 2013). Essas manchas podem ser categorizadas
em dois tipos: as manchas causadas por substancias alimentares e as manchas proprias das
alteracdes do material. Estas ultimas representam alteracfes ocorridas no material restaurador,
causadas na maior parte das vezes pela infiltracdo marginal bacteriana (SARRETT, 2005),
que véo frequentemente levar a ocorréncia de alteracGes bioldgicas, como a cérie secundaria
(CVAR; RYGE, 2005).

1.5.3 Fraturas e retencdao do material

Hickel et al. (2007) recomendam que todas as fraturas ou areas de retencdo da restauracdo
devem ser registradas, caracterizando-as quanto a sua existéncia, localizacdo, dimensdo e
perda de parte da restauracdo. A perda de restauragcOes e adaptacdo marginal deficiente foram
as maiores causas de falhas de restauracGes de resina composta em dentes anteriores e
posteriores para Moura et al. (2011), que atribuiram esses fracassos ao tamanho das

restauracdes e falha na adesividade.

1.5.4 Adaptacdo marginal

A avaliacdo da adaptacdo marginal devera ser executada in vivo permitindo a observacao das
alteracOes causadas pelos fluidos orais aos materiais restauradores (CVAR; RYGE, 2005). Ao
serem feitas avaliacdes clinicas de restauracdes, deve ser levado em conta ndo s6 a parte
estética, com respeito a alteracdes de cor; assim como a parte biol6gica, que conta com a
presenca de fendas ou fraturas, excessos ou falta de material junto & &rea marginal (HICKEL
et al., 2007). As fraturas marginais presentes nos compositos podem estar relacionadas com
deficientes propriedades do material, falhas de adesdo, assim como uma inadequada
colocacdo do material, sendo responsavel pela degradacdo prematura da resina composta
(FERRACANE, 2013). Moura et al. (2011) atribuiram as falhas da adaptagdo marginal a
contracdo de polimerizagcdo do composto e a degradacdo em longo prazo do sistema adesivo,
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(FRANCA; SANTOS; LOVADINO, 2007) apontados como possiveis razGes para o
desenvolvimento de cérie secundaria em restauragdes de resina composta. No entanto, em
uma avaliacdo micromorfolégica de 10 anos de restauracdes de resina composta, Lima e
colaboradores (2009) detectaram padrdes de deterioracdo da superficie e imperfeicdes na
integridade marginal, desde os primeiros anos da restauracdo em funcéo, caracteristicas estas

nao associadas a caries secundarias.

Na pesquisa de Azevedo et al. (2012), a andlise clinica mostrou pouca ou nenhuma alteracéo
visivel na qualidade marginal de restauragdes indiretas com cimento resinoso autoadesivo,

apo6s um ano, porém uma sonda clinica pode detectar todas as margens restauradoras.

1.5.5 Forma anatémica ou de contorno e desgaste oclusal

A forma anatbmica da restauracéo é definida pela sua aparéncia estética geral, visualizada a
distancia correta e sem luz artificial (HICKEL et al., 2007). A manutengdo da forma
anatdmica refere-se a capacidade de o composito resistir ao desgaste ou abrasdo (BAYNE,
2007), sendo complicado detectar alteracdes do desgaste e no contorno da restauracédo, através
de inspecdo visual e sondagem, nos casos em que as margens ndo sejam usadas como
referéncia. Na maioria das situacdes, é esperado que a taxa de desgaste das restauragdes seja
bastante superior aquela do esmalte marginal da preparacdo cavitéaria de referéncia (CVAR,;
RYGE, 2005).

Catelan et al. (2014) ressaltaram que o desgaste dentario observado clinicamente pode ser de
origem quimica ou fisica, sendo bastante dificil distinguir um do outro, principalmente porque
acontecem, na maior parte das vezes, simultaneamente. Como resultado, é visivel uma perda
de material restaurador em nivel oclusal e ou proximal. Este pode ser medido através de
métodos qualitativos (por exemplo: fotografias de registro da face oclusal em diferentes
periodos de tempo) ou através de métodos quantitativos, como é o caso de scanner 3D, via

réplicas das estruturas e restauraces (HICKEL et al., 2007).

De acordo com Azevedo et al. (2012), a carga oclusal pode acelerar a deterioracdo marginal e,
para cada grupo de dentes, hd uma carga oclusal diferente.
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1.5.6 Viséo do paciente

Hickel et al. (2007) avaliaram a satisfacdo do paciente relativamente a restauracdo através de
uma escala analogica visual (Visual Analogue Scale- VAS) no que diz respeito a estética,
conforto ao mastigar, dor, hipersensibilidade, facilidade de higienizacdo, sangramento
gengival e outros problemas, sugerindo cinco critérios para a classificacdo dessas opinides,
que podem variar entre a plena satisfacdo do paciente (sem dor) até a sua total insatisfacdo
(com desconforto ou dor). Torna-se cada vez mais importante a necessidade de atender a
todas as expectativas dos pacientes. A estética € pessoal, um paciente difere do outro, o que
causa diversos graus de exigéncia, portanto € fundamental para um clinico conhecer a opiniao
dos pacientes, para realizar alguma troca ou reparo, se necessario (VIERA et al., 2013;
VIERA et al., 2014).

1.5.7 Hipersensibilidade p6s-operatdria

A hipersensibilidade pds-operatdria é causada pela exposicéo dos tdbulos dentinarios, e pode
surgir num dente com ou sem restauracao. Essa exposicdo pode ter etiologia multifatorial, por
exemplo, interferéncias oclusais, técnicas incorretas de preparacdo cavitaria, métodos
restauradores inadequados, contaminacgdo bacteriana e outras causas, e consequentemente ser
geradora de hipersensibilidade. A hipersensibilidade pds-operat6ria também pode ser causada
por utilizacdo de instrumentos rotatérios cortantes mal refrigerados, secagem da cavidade para
insercdo de materiais e sua permanéncia desidratada por periodo prolongado, pressdo exercida
sobre as paredes cavitarias, aplicacdo do condicionamento acido ou de materiais resinosos por
diferenca de pressdo osmotica ou pela acdo desidratante da evaporacdo do solvente
(constituinte do primer) (ILIE; HICKEL, 2006; MATIAS et al., 2010). Este estado clinico
deve ser registrado de imediato apds a colocagdo da restauracao e a sua intensidade podera ser
avaliada com uma escala VAS. Por outro lado, a sensibilidade do dente sera calculada através
da aplicacdo de estimulos, comparando a reacdo desse dente com os dentes adjacentes e ou
antagonistas, classificando-os segundo cinco critérios que nos informam sobre a resposta
pulpar do dente e a necessidade ou ndo de tratamento (HICKEL et al., 2007). Segundo Briso
et al., (2007), geralmente essa complicacdo tende a se desvanecer em poucas semanas, mas
também pode estender-se a um longo periodo de tempo, o que, ocasionalmente, resultaria na

falha da restauracéo.
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1.5.8 Cérie secundaria

A recorréncia da patologia prévia e ou nova patologia nas margens da restauracdo, como a
carie dentaria, a erosdo ou abfracdo, sera avaliada atraves da inspec¢do visual com auxilio de
instrumentos ou medidas quantitativas e classificada conforme a necessidade ou ndo de
tratamento (HICKEL et al., 2007).

A carie secundaria costuma ser o principal motivo de troca de restauracGes, de acordo com 0s
estudos analisados (CVAR; RYGE, 2005; GORDAN et al., 2006; MONCADA et al., 2009;
COSTA, 2014). A sua etiologia é semelhante a da cérie primaria, 0s mesmos tipos de
bactérias cariogénicas estdo envolvidos (Streptococos mutans e os lactobacilos), sendo
possivel afirmar que as lesdes de caries secundarias ndo passam de lesdes de caries primarias

que se iniciaram no tecido dentario adjacente a restauracdo (BAYNE, 2007).

1.5.9 Integridade do dente (fenda de esmalte)

A restauracdo deve ser examinada visualmente com ou sem o auxilio de instrumentos
guantitativos (sonda exploradora afiada) na procura de algum tipo de fenda ou fratura,
classificando-as como aceitaveis, quando nenhuma fenda ou fratura estd presente e
restauracdes inaceitaveis, quando existirem fenda ou fratura nas restauracdes e for necessaria
a intervencdo cirurgica para sua correcdo (HICKEL et al., 2007). Esta avaliacdo deve ser
estendida para o dente. Demarco et al. (2012) também citaram a fratura do dente como uma
das principais razdes pelas quais as restauracdes falham, lembrando da importancia do
conhecimento sobre a histdria clinica do paciente, observando presenca ou auséncia de
parafuncao.

Gregor et al. (2013), ao avaliarem o efeito da contracdo de polimerizacdo de resinas
compostas a base de metacrilato e de silorano na infiltragdo marginal, informaram que o
estresse da contracdo de polimerizacdo pode interferir na integridade do dente, causando sua
deformacdo, abrindo microtrincas de esmalte pré-existentes ou, até mesmo, iniciando
microfissuras no dente e no interior do material restaurador, podendo levar a manchamentos e
sensibilidade pos-operatdria. Kumar et al. (2014) encontraram perda de integridade do dente e
da restauracao, ao avaliarem, in vitro, as margens de esmalte de restauracdes de resina classe
V (restauracOes realizadas no terco cervical das faces vestibular e palatina ou lingual dos
dentes) submetidas a ciclos de carga, com tratamento prévio da superficie do preparo cavitario

com abrasao a ar.
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O ultimo ponto proposto nos critérios FDI tenta relacionar a salde geral do paciente com a
sua saude oral, dando extrema importancia o seu registro para que esta possa ser levada em
conta sempre que é iniciado qualquer tratamento na cavidade oral. O questionario sobre a
historia clinica, anamnese completa, utilizacdo de medicacgéo, presenca de doencas sistémicas,
assim como de alergias ou rea¢des adversas devera ser imprescindivel para uma boa pratica
clinica (HICKEL et al., 2007).

Como os estudos laboratoriais sdo limitados em predizer condicGes clinicas a curto e longo
prazo, e por serem escassos 0s estudos clinicos controlados avaliando o desempenho de
restauracbes a base de silorano, confeccionadas sob diferentes estratégias de ades&o ou

tratamentos de superficie, a presente pesquisa objetiva fazé-lo.

Dessa forma, conhecer o comportamento clinico dos materiais restauradores, em especial dos
mais recentes, € importante para o cirurgido-dentista, para o paciente e para o provedor da
atencdo odontoldgica, justificando a proposta deste estudo em investigar a presenca de
alteracdes clinicas em pacientes com restauracdes de resina composta a base de silorano,
utilizando diferentes estratégias de adesdo, em baseline e apds um ano. A hipotese testada é a
de que restauragdes confeccionadas utilizando diferentes estratégias de adesdo apresentariam
desempenho clinico semelhante.



28

2 OBJETIVOS

2.1 Objetivo geral

Avaliar o desempenho clinico de restauracdes de resina composta a base de Silorano
confeccionadas utilizando diferentes estratégias de adesdo, quanto a lisura e brilho,
manchamento de superficie, manchamento marginal, fratura e retencdo do material, adaptacéo
marginal, forma de contorno e desgaste oclusal, visdo do paciente, hipersensibilidade pos-

operatdria, cérie secundaria e integridade do dente, em baseline e apds um ano.

2.2 Objetivos especificos

2.2.1 Avaliar e comparar o desempenho clinico de restauracfes de resina composta a base de
Silorano, confeccionadas utilizando tratamento de superficie com sistema adesivo

autocondicionante proprio da resina Silorano, em baseline e apds um ano.

2.2.2 Avaliar e comparar o desempenho clinico de restauracGes de resina composta a base de
Silorano, confeccionadas utilizando tratamento de superficie com &cido fosforico a 37% +

Sistema adesivo autocondicionante préprio da resina Silorano, em baseline e apds um ano.

2.2.3 Avaliar e comparar o desempenho clinico de restauracfes de resina composta a base de
Silorano, confeccionadas utilizando tratamento de superficie por jateamento com éxido de
aluminio + Sistema adesivo autocondicionante proprio da resina Silorano, em baseline e ap6s

um ano.

2.2.4 Avaliar e comparar o desempenho clinico de restauracfes de resina composta a base de
metacrilato utilizando tratamento de superficie com sistema adesivo autocondicionante, em

baseline e apds um ano.
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3 METODOLOGIA

3.1 Caracterizacdo do estudo

Tratou-se de um estudo clinico prospectivo controlado e randomizado. A unidade
experimental foi cada restauracdo avaliada. A varidvel resposta (qualitativa categorica
ordinal) foi a mudanca de nivel nos critérios clinicos de avalia¢do da FDI adaptados.

3.2 Aspectos éticos

Os participantes foram previamente esclarecidos sobre os objetivos e procedimentos
referentes a pesquisa e, aqueles que concordaram em participar, assinaram o Termo de
Consentimento Livre e Esclarecido (TCLE) (APENDICE B). Este estudo seguiu as normas
estabelecidas pela Resolugédo n° 466 de dezembro de 2012, do Conselho Nacional de Saude,
para pesquisas envolvendo seres humanos. O projeto foi submetido a apreciacdo do Comité de
Etica em Pesquisa (CEP) da Funorte e foi aprovado para a execucdo (numero de parecer
337.878/2013) (ANEXO A).

3.3 Local do estudo

Clinica-escola odontologica das Faculdades Unidas do Norte de Minas — Funorte.

3.4 Populagao

Participaram deste estudo pacientes recrutados dentre aqueles que comparecem rotineiramente

a clinica-escola odontoldgica da Funorte.

3.4.1 Calculo amostral

Para o célculo do tamanho da amostra (n), como dados relativos & propor¢do de respostas
positivas aos dois tipos de tratamento ainda ndo estdo disponiveis na literatura, uma diferenca
de 50% entre estes foi adotada. Para tal diferenca, um poder de estudo (1 — ) = 0,90 ¢ um

erro tipo I (o) = 0,05, um (n) = 19 unidades amostrais em cada grupo de teste foi encontrado.
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Figura 1: Férmula para comparagdo entre proporcdes

n-= i_Z_]__—gil_z \[ 2p(1-p) + Zﬁ_[_\_/p_l_(l-l)l) =k Dg(l—t)gﬂ}z
d2

Fonte: Escosteguy (1999).

Todavia, para evitar que as possiveis perdas diminuissem ainda mais o nimero de unidades
amostrais estudadas, um acréscimo de cerca de 50% sobre o primeiro calculo foi estabelecido,

a fim de se alcancar um minimo de 30 unidades amostrais em cada grupo (n = 30).

3.4.2 Critérios de incluséo
3.4.2.1 Critérios de inclusdo dos pacientes
1) Pacientes maiores de 18 anos de idade.

2) Pacientes que possuiam dentes posteriores com indicacdo de classe | (que sdo as

localizadas em sulcos, cicatriculas e fissuras do dente) na face oclusal.

3) Pacientes que concordaram em participar de todas as etapas da pesquisa.
4) Pacientes com perda dentaria minima.

3.4.2.2 Critérios de inclusdo dos dentes

1) Somente dentes posteriores foram utilizados no presente estudo, para reduzir a

possibilidade de forcas oclusais diferentes atuarem em cada unidade amostral testada.

2) Dentes posteriores com lesdes de cérie ativa e/ou cavitada na face oclusal, configurando

necessidade de restauracdo com material restaurador direto.

3) Dentes posteriores com restauracdes classe | oclusais fracassadas, em, no minimo, um dos
seguintes critérios clinicos: adaptacdo marginal, forma anatdmica, manchamento marginal,

rugosidade de superficie, sensibilidade pds-operatoria e carie secundaria.

4) Dentes livres de lesdes de caries proximais, segundo exame radiogréafico.

3.4.3 Criterios de excluséo
3.4.3.1 Critérios de exclusdo dos pacientes

1) Pacientes contraindicados para tratamento odontoldgico devido a sua historia médica.
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2) Pacientes com xerostomia ou que estivessem tomando medicacdo que significativamente

reduzisse o fluxo salivar.

3) Pacientes com parafungoes.

3.4.3.2 Critérios de excluséo dos dentes

1) indice de placa visivel superior a 30%.

2) Auséncia de antagonista.

3) Aparelho ortodontico fixo.

4) Tratados endodonticamente.

5) Dente antagonista com coroa metalo-ceramica ou restauracao metalica.
6) Lesdes de caries muito profundas, proximas da polpa.

7) Preparos cavitarios que, apos remocao da dentina infectada, estivessem com menos ou mais

de 2,5 mm.

8) Guia em grupo.

Os pacientes participantes que possuiam dentes com lesdes de cérie interproximal, preparos
cavitarios maiores ou menores que 2,5 mm ou outras restauracdes que ndo as elencadas no
item 3.4.2.2 da presente pesquisa, mas que necessitavam de substituicdo, tiveram a

restauracdo desses dentes garantida pelos pesquisadores.

Os pacientes elegiveis foram averiguados com relacdo ao indice de placa visivel (IPV) e

submetidos a instrucdo de higiene bucal (IHB) e dieta.

3.5 Outras informac@es para registro

Foram coletadas ainda as seguintes informaces: (1) identificagcdo do paciente; (2) idade; (3)
sexo; (4) municipio de origem; (5) renda familiar; (6) contato com fldor e (7) habitos de
higiene. Foi também aplicado um diario dietético, a fim de verificar o contato do paciente

com alimentos cariogénicos.
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Foi ainda realizado um exame intrabucal para a verificacdo da histdria passada e atual de
carie, através do indice de dentes cariados, perdidos e obturados-CPOD. Em seguida, o indice
de placa visivel foi registrado. Tais indices foram anotados e armazenados num banco de
dados para tratamento estatistico, buscando possivel associacdo entre as demais variaveis
estudadas (APENDICE A).

3.6 Treinamento e calibracao:

Dois examinadores foram treinados, previamente a realizacdo dos exames clinicos. A
concordancia inter e intra-examinadores foi verificada pelo indice Kappa, sendo 78% o
minimo de concordancia. O treinamento envolveu a discussdo teorica dos critérios, além de
codigos e técnicas referentes a eles. As restauragdes foram avaliadas independentemente e de
forma mascarada, imediatamente ap6s o tratamento (baseline) e um ano apds as primeiras
avaliacdes. A importancia da concordancia entre examinadores foi enfatizada e um exercicio
de calibracdo com 20% da amostra revelou essa concordancia. Os examinadores, quando das
segundas avaliacBes e sempre que necessario, foram submetidos a novos exercicios de

calibracéo.

3.7 Procedimentos operatorios

Primeiramente, foi feita a verificacdo dos contatos oclusais e anestesia, se necessaria. Foi
utilizado isolamento absoluto do campo operatério durante a confeccdo de todas as
restauracdes. A remocéo do tecido cariado foi realizada com ponta diamantada 1010® (FG) a
1014® (FG) e broca carbide 245® (FG) (trocadas por uma nova ponta diamantada ou broca, a
cada restauracdo). A remocdo de restauracdes fracassadas foi realizada com a broca 1557®
(FG), antes da broca 245® (FG), que determinou a profundidade dos preparos (do tamanho de

sua ponta ativa: 2,5 mm).

A estratégia de adesdo a que cada restauracdo foi submetida foi definida por aleatorizagéo:
para cada unidade experimental, um sorteio foi feito para determinar a qual dos quatro
tratamentos a restauragdo seria submetida. Ao se completarem 30 sorteios de um mesmo
grupo, este deixava de figurar entre 0s demais e assim, sucessivamente, até que cada grupo

atingisse o numero minimo de 30 contemplagdes.
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3.8 Grupos de tratamento

Cada dente recebeu um de quatro tipos de tratamento de superficie. Os procedimentos
restauradores foram executados por um Unico operador, a fim de minimizar vieses de
operacgdo, segundo as recomendacdes expressas pelos fabricantes dos materiais utilizados,
apresentados no Quadro 1. Esse operador ndo participou das avaliagdes.

Quadro 1 — Composicao dos materiais utilizados e Sistemas restauradores avaliados

Material Composicdo do material Marca

Condac 37® Acido fosférico: H3PO, a 37% FGM

Adper ®SE Plus Adesivo Liquido A: Agua, HEMA, corante rosa, sulfactante

autocondicionante Liquido B: UDMA, TEGDMA, TMPTMA, HEMA, MHP, 3M/ESPE
canforoquinona, zirconia

BIS-GMA, BIS-EMA, UDMA, 6xido de aluminio, silica e 3M/ESPE
Filtek P60® zirc6nia

Primer autocondicionante: metacrilatos fosforilados,
copolimero Vitrebond, Bis- GMA, HEMA, agua e etanol,
Sistema adesivo P90® silica tratada com silano, iniciadores e estabilizadores 3M/ESPE
Bond: monémero hidrofébico bifuncional, mondémeros
acidos, silica tratada com silano, iniciadores e
estabilizantes

Matriz: silorano; Carga: de quartzo, fluoreto de itrio;
Filtek POO® sistema iniciador: canforoquinona, sais de ioddnio e 3M/ESPE
doadores de electrons; Estabilizantes e pigmentos

Oxido de aluminio Composto quimico de Al;03 Bioart

Endo Ice® Propano e butano Maquira

G1 (controle 1) - tratamento de superficie com sistema adesivo autocondicionante
P90® 3M/ESPE + Filtek P90® 3M/ESPE;

G2 (teste) - tratamento de superficie com &cido fosforico a 37% + Sistema adesivo
P90® 3M /ESPE + Filtek P90® 3M /ESPE;

G3 (teste) - tratamento de superficie por jateamento com éxido de aluminio + Sistema
adesivo P90® 3M /ESPE + Filtek P90® 3M /ESPE.

G4 (controle 2) - tratamento de superficie com sistema adesivo autocondicionante
Adper SE Plus® 3M/ESPE +Filtek P60® 3M/ESPE.
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As restauracGes foram confeccionadas através da técnica incremental, com incrementos
obliquos de 1,5 mm, polimerizados por 40 segundos, com aparelho fotopolimerizador a 2 cm
de distancia, com poténcia superior a 450 mW/cm? Na remocgdo dos excessos ou ho
acabamento imediato das restauracOes, foi utilizada ponta diamantada 3168FF® (KG
Sorensen). Sete dias ap6s a confeccdo das restauracdes, foi realizado o polimento destas,
utilizando-se broca carbide 9714FF® (KG Sorensen) e sistema Enhance® (Dentsply). O
protocolo dos procedimentos operatérios pode ser observado no Quadro 2, apresentado a

sequir.

Quadro2: Sequéncia clinica dos procedimentos de adesao e restauragao

Procedimentos restauradores G1 G2 G3 G4
P90 P90 P90 P60
Isolamento absoluto X X X X
Preparo cavitario broca 245 ponta diamantada 1014 X X X X
Ataque 4cido com Acido fosférico a 37% X X
Jateamento 6xido de aluminio, 50 pm, 60 psi, 10 segundos, a 2 cm X
Limpeza da cavidade com adgua X X X
Remocdo excesso umidade com papel absorvente X X X
Sistema adesivo autocondicionante P90 X X X
Sistema adesivo Adper Plus P60 X
Fotopolimerizacao X X X X
Insercdo resina técnica incremental X X X X
Fotopolimerizacao X X X X
Acabamento Remocdo excessos ponta diamantada 3168FF X X X X
Polimento sistema Enhance® X X X X

3.9 Afericdo dos resultados

As caracteristicas clinicas foram avaliadas, quando aplicaveis, utilizando os critérios FDI. As
caracteristicas foram subdivididas em dez critérios: 1) lisura e brilho, 2) manchamento de
superficie; 3) manchamento marginal; 4) fratura material e retengdo; 5) adaptacdo marginal
oclusal, 6) forma de contorno e desgaste oclusal, 7) visdo do paciente; 8) hipersensibilidade

pOs- operatoria; 9) carie secundaria e 10) integridade do dente.
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Foram atribuidas classificacbes do tipo 1) clinicamente excelente (muito bom); 2)
clinicamente bom (muito bom ap6s polimento); 3) clinicamente satisfatorio (ndo necessita de
ajustes); 4) clinicamente insatisfatorio (necessita de reparo) e 5) clinicamente pobre ou ruim
(necessita de substituicdes) , de acordo com os critérios da FDI, decompostos em trés grupos
de propriedades: estéticas (QUADRO 3A), funcionais (QUADRO 3B) e bioldgicas
(QUADRO 3C), e os procedimentos estatisticos foram feitos para cada uma das

caracteristicas clinicas avaliadas.

Vinte e seis pacientes (18 mulheres e oito homens) participaram da avaliacdo em baseline,
totalizando 141 restauracOes confeccionadas e aferidas. Entretanto, cinco pacientes néo

compareceram a avaliacdo ap6s um ano, e 18 unidades amostrais foram perdidas.

Quadro 3A: Propriedades estéticas, segundo critério de avaliacdo do método FDI adaptado.

Propriedades estéticas
Categoria Escore Descricdo do critério
1 Clinicamente excelente. Tao liso e brilhante quanto o esmalte.
2 2 Clinicamente bom e ndo necessita Brilho e lisura menor que o esmalte; presenca de poros isolados.
= de tratamento.
a 3 Clinicamente satisfatorio, defeitos Superficie opaca, mas aceitavel se coberta por saliva.
~ aceitaveis.
g 4 Clinicamente insatisfatério, mas Superficie rugosa, ndo pode ser mascarada pela saliva, necessario uso
2 reparavel. broca, presenca bolhas.
3 5 Clinicamente ruim, necessita de Superficie muito rugosa, inaceitavel.
substituicdo.
o 1 Clinicamente excelente. Nenhum manchamento.
'g ~ 2 Clinicamente bom, ndo necessita Pequeno manchamento da superficie ou margem, facilmente removivel
2 de tratamento. pelo polimento.
o 9 £ . P . s
v 'O o 3 Clinicamente satisfatério, defeitos Manchamento moderado da superficie ou margens que pode estar em
§ “E po aceitaveis. outros dentes, esteticamente aceitavel.
= 8. g 4 Clinicamente insatisfatério, mas Manchamento da superficie ou marginal é inaceitavel, sendo necessario
= z reparavel. REPARO.
g 5 Clinicamente ruim, necessita de Severo manchamento da superficie ou margem, ndo acessivel ao reparo.
substituicdo.
1 Clinicamente excelente. Desgaste fisiologico equivalente ao do esmalte ou maior que o do
8 © esmalte, mas dentro da variacdo bioldgica.
E‘ % 2 Clinicamente bom, nio necessita Desgaste excedeu consideravelmente o desgaste normal do esmalte, ou
"g g de tratamento. perda dos pontos de contato oclusais.
: ot 3 Clinicamente satisfatorio, defeitos Perda dos pontos de contato oclusais, mas sem exposi¢do de dentina.
< o aceitaveis.
o] S,D 4 Clinicamente insatisfatério, mas A restauracio fica descontinua, sem forma anatémica oclusal, mas sem
E % reparavel. exposicdo de dentina.
chj ) 5  Clinicamente ruim, necessita de Desgaste excessivo, com exposi¢do de dentina.
substituicdo.
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Quadro 3B: Propriedades funcionais, segundo critério de avaliacdo do método FDI adaptado.

Propriedades funcionais

Categoria Escore Descricdo do critério
® 1 Clinicamente excelente. Nenhuma fratura ou trinca na restauragéo.
= 2 Clinicamente bom, ndo necessita de Uma pequena trinca em forma de fio de cabelo.
'E o tratamento.
5 1& 3 Clinicamente satisfatério, defeitos Duas ou mais trincas em forma de fio de cabelo, ou fratura em lasca
g g aceitaveis. que ndo afeta a integridade marginal.
c 9 4 Clinicamente insatisfatério, mas Fraturas em lasca do material que danificam a integridade marginal;
= = reparavel. fratura em bloco ou perda parcial da restauragao.
E 5 Clinicamente ruim, necessita de Perda parcial (mais da metade) ou completa da restauragio ou
substituicdo. multiplas fraturas.
1 Clinicamente excelente. Margem sem fendas, sem linhas brancas ou pigmentadas.
2 Clinicamente bom, ndo necessita de Presenca de fenda marginal (apenas a extremidade da sonda entra),
o . tratamento. linhas esbranquigadas; pequena fratura marginal removivel pelo
RS < polimento.
S ‘50 3  Clinicamente satisfatério, defeitos Presenca de fenda marginal (entra toda a ponta da sonda) ndo
S5 aceitaveis. removivel pelo polimento.
g S 4 Clinicamente insatisfatério, mas Fenda marginal maior (sonda entra e baila) ou exposicdo de base ou
reparavel. dentina, REPARO é necessario.
5 Clinicamente ruim, necessita de A restauragdo estd parcial ou completamente solta, mas permanece no
substituicdo. local; fendas maiores e generalizadas.
o 1 Clinicamente excelente. Completamente satisfeito com a estética e a fungao.
::: 2 Clinicamente bom, ndo necessita de Satisfeito com a estética e a fungao (pode sentir um pouco de
5 tratamento. rugosidade).
g 3 Clinicamente satisfatério, defeitos Tem alguma critica, sem efeitos clinicos adversos; tem defeito
o aceitaveis. estético; sente algo desagradavel.
o 4 Clinicamente insatisfatério, mas Tem desejo de melhorar a estética ou fungio; irritagdo da lingua;
,8 reparavel. repolimento é possivel.
g 5 Clinicamente ruim, necessita de Completamente insatisfeito e ou apresenta efeitos adversos, inclusive
substituicdo. dor.
Quadro 3C: Propriedades bioldgicas, segundo critério de avaliacdo do método FDI adaptado.
Propriedades biolégicas
Categoria Escore Descri¢ao do critério
° 1 Clinicamente excelente. Nenhuma hipersensibilidade; teste de sensibilidade normal.
'g - 2 Clinicamente bom, ndo necessita Pequena hipersensibilidade por um periodo maximo de 1 semana; teste
i) g de tratamento. de sensibilidade normal.
E = 3 Clinicamente satisfatdrio, defeitos Hipersensibilidade leve por mais de 1 semana, o dente esta funcional;
w5 aceitaveis. nenhum tratamento é necessario.
§ 8 4 Clinicamente insatisfatério, mas Hipersensibilidade intensa, prolongada; reparo é necessario, mas nao é
5 3 reparavel. necessaria a substitui¢ao.
2 A 5  Clinicamente ruim, necessita de Pulpite aguda ou auséncia de sensibilidade. Tratamento endodéntico é
ea substituicdo. necessario e SUBSTITUICAOQ.
1 Clinicamente excelente. Ausente.
'E 2 Clinicamente bom, ndo necessita Desmineralizagdo pequena e localizada, INATIVA.
= de tratamento.
§ 3 Clinicamente satisfatdrio, defeitos Area de desmineralizagdo maior, dentina nio esta exposta, ATIVA,
8 aceitaveis. medidas preventivas sdo necessarias.
3 4 Clinicamente insatisfatério, mas Lesdo com cavitagao localizada e acessivel ao REPARO.
E reparével.
] 5  Clinicamente ruim, necessita de Lesdo profunda, cavitada ou dentina exposta que ndo é acessivel ao
substituicio. reparo. SUBSTITUICAO.
° 1 Clinicamente excelente. Completa integridade do dente.
= 2 Clinicamente bom, ndo necessita Pequena fratura do esmalte marginal <150 pm (s6 entra a pontinha da
% de tratamento. sonda); trinca em forma de fio de cabelo.
-8 3 Clinicamente satisfatério, efeitos Defeito no esmalte marginal <250 pm (entra a sonda justa); fratura em
% aceitaveis. lasca do esmalte; multiplas trincas.
-g 4 Clinicamente insatisfatério, mas Defeitos grandes na margem do esmalte >250 pm (a sonda entra e baila)
ED reparavel.. ou dentina ou base expostas; grande fratura em lascas do esmalte.
Q REPARO. B
= 5  Clinicamente ruim, necessita de Fratura da ctispide ou do dente. SUBSTITUICAO.

substituicdo.
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3.10 Anédlise estatistica

Para os procedimentos estatisticos foi utilizado o programa SPSS® versdo 20.0 (Statistical
Package for the Social Sciences, IBM Company, Hong Kong, China). A normalidade da
distribuicdo dos dados foi verificada pelo teste de Kolmogorov-Smirnov, para cada variavel
resposta (p<0,05). O teste de Kruskal-Wallis comparou o desempenho dos grupos em baseline
e ap6s um ano. O teste de Wilcoxon comparou desempenho de cada grupo entre si nos

mesmos periodos, ambos também em um nivel de significancia de 5%.
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4 PRODUTOS CIENTIFICOS

4.1 Artigo 1: Influence of the adhesive strategy on the postoperative sensitivity in
patients with silorane-based resin composite restorations. Serd submetido a General

Dentistry.

4.2 Artigo 2: Influence of the Adhesive Strategy on the Performance of Silorane-Based
Resin Composite Restorations: A Randomized Controlled Clinical Trial. Sera submetido

a Operative Dentistry.

4.3 Resumo expandido: Avaliacdo (baseline) de restauracdes de silorano classe | em
dentes posteriores sob diferentes tratamentos de superficie, com relacdo a sensibilidade
pbs-operatoria, utilizando critério USPHS. Apresentado na modalidade péster e publicado
nos Anais do XIX FEPEG.

4.4 Trabalho completo: Avaliacdo (baseline) de adaptacdo marginal de restauracGes de
resina silorano em dentes posteriores. Apresentado na modalidade banner e publicado nos
Anais da JONAFES 2015 - “Ciéncias Exatas, Humanas, Sociais, Biologicas e da Saude”.

4.5 Resumo simples: Comparacdo dos métodos FDI e USPHS para avaliacdo do
desempenho clinico de restauracdes de resina composta. Apresentado na modalidade
poster e publicado nos Anais da SBPqO 2015.

4.6 Resumo simples: Avaliacédo (baseline) de restauracdes de resina de silorano classe |
em dentes posteriores sob diferentes tratamentos de superficie, FDI. Apresentado na
modalidade pdster da XV Jornada de Odontologia da Unimontes XIV Mostra Cientifica do
Curso de Odontologia da Unimontes.
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4.1 Artigo 1: Influence of the adhesive strategy on the postoperative sensitivity in

patients with silorane-based resin composite restorations.
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INFLUENCE OF THE ADHESIVE STRATEGY ON THE POSTOPERATIVE
SENSITIVITY IN PATIENTS WITH SILORANE-BASED RESIN COMPOSITE

RESTORATIONS

Abstract: Objective: This study evaluated the clinical performance of composite resin-based
silorano, made under different accession protocols for the presence of postoperative
sensitivity. Methods: randomized controlled trial and was carried out with 26 patients
enrolled in a dental school clinic. Each restoration was made following a four-accession
protocols: G1 (1) Surface treatment with self-etching adhesive system + metacrylate resin; G2
(control 2) Surface treatment with self-etching adhesive system + silorane resin; G3 (test)
surface treatment with phosphoric acid 37% + self-etching adhesive system + silorane resin;
G4 (test) surface treatment by blasting with aluminum oxide + self-etching adhesive system +
silorane resin. After treatment (baseline) and at one year, two trained examiners evaluated the
restorations using the FDI method. The normal distribution of the data was verified for each
dependent variable, using the Kolmogorov-Smirnov test (p < 0.05). The Kruskal-Wallis test
sought significant differences between groups. Wilcoxon's test was used for comparison of
postoperative sensitivity baseline and after one year of treatment, within each treatment
group. Results: The sample comprised 123 made restorations and evaluated at one year,
during which about 98% of the restorations were classified as “clinically very good", having
been statistically significant differences when different strategies tested. Conclusions: The
additional use of phosphoric acid or aluminum oxide blasting in combination with self-

etching adhesive systems does not influence the postoperative sensitivity rate.

Key words: Restorations. Composite resin. Adhesive system . Postoperative sensitivity.
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INTRODUCTION

Due to improvements in aesthetic restorations the demand for the procedures has
grown exponentially to restore posterior teeth. Improvements include new adhesive and
curing systems, better chemical properties and composites.>? The concept of aesthetics is a
personal to each patient with the dentist required to achieve both visually and functionally
acceptable outcomes.®

The viability of restorations to the composite base are influenced by two features that
still require improvement: the polymerization shrinkage and the tensions resulting from this
process. The shrinkage and tensions from the polymerization can result in cracks in the
tooth/restoration interface. This can impact the longevity of the restorative procedure and can
predispose the patient to secondary problems including postoperative dental sensitivity.*”

Postoperative sensitivity as a result of polymerization shrinkage is interest to
researchers and clinicians as the immediate discomfort to the patient is difficult to control.
The factors that increase the degradation of the adhesive interface include the presence of
saliva, mechanical stress induced by mastication and thermal cavity variations. These factors
cannot be eliminated and are difficult to manage.®®

A systematic review conducted by Reis et al. (2015)° of previous clinical studies
found the presence of postoperative sensitivity in more than 30% of patients who receive
composite resin restorations in posterior teeth. Changes of monomer-composite resins and the
dimethacrylate over the last decade have been an important strategy to reduce the effects of
polymerization shrinkage. The new monomer silorane has been shown as a promising way
once its polymerization occurs due to a cationic ring opening reaction resulting in lower
contraction.®

The constant search for new strategies or accession protocols and improving the

interfacial contact between tooth and adhesive systems can also reduce the postoperative
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sensitivity. Its occurrence has been mainly attributed to the use of conventional adhesive
systems of the total-etch type, now called etch-and-rinse.’

In these systems, the smear layer is removed and excessive demineralization tends to

reduce the chances of complete impregnation of the monomer in the demineralized dentin.
This creates voids in the hybridized area and denuded collagen fibrils that allow the
movement of dentinal fluid. When this occurs under occlusal stress, extreme temperatures and
sweet stimuli sensitive nerve endings of dentinal tubules and cause postoperative
sensitivity.’%*! This has led to a widespread belief that the adhesive systems reduce the risk of
postoperative sensitivity'® since it does not remove the smear layer but incorporates the
hybridized complex with the additional advantage of being less sensitive to the technic.®®
However, despite the biological plausibility,’® the perception that the self-etching adhesives
are more efficient in eliminating postoperative sensitivity has been refuted by other clinical
studies.***
Furthermore, pre-treatment of dental tissue have been tested to increase surface
roughness and improve interfacial contact between dentin and adhesives.'® Alternatively, acid
etching and sandblasting as aluminum oxide has also been used as pre-treatment of the
surfaces of enamel and dentine to promote the mechanical removal of the smear layer and to
improve the infiltration of adhesives in demineralized dentin. This can result in a significantly
higher resistance union.*’

Knowing the clinical behavior of restorative materials and, particularly, the most
recent is important for the dentist to the patient and the provider of dental care. This justifies
the purpose of this study to investigate the presence of postoperative sensitivity in patients
with composite restorations to silorane base under different accession protocols at baseline
and after one year. The hypothesis is that adhesive restorations under different strategies

would present similar clinical performance as postoperative dentinal sensitivity.



43

METHODOLOGY

This was a clinical trial with a controlled, randomized, longitudinal design. In each
experimental unit fabricated reservations were evaluated for postoperative sensitivity (FDI -
World Dental Federation). The response variable, categorical and ordinal was the clinical
criteria level elected for evaluation: excellent, good, satisfactory, unsatisfactory (but
repairable) and bad (need replacement), as shown in Table 1.

The study included 26 patients recruited from those who appear routinely to dental
clinics of Faculdades Unidas do Norte de Minas - Funorte. To calculate the sample, a
difference of 50 % was adopted between the data (since information on the proportion of
positive responses to three types of surface treatment in restorations monomers to silorane
base are not yet available in the literature). For such a difference to a study of power (1 - B) =
0.90 and an error type | (o) = 0.05 a (n) = 19 sampling units in each test group was found. To
prevent the possible loss lessened even more the number of studied sample units, a 50%
increase over the first calculation was established, totaling a minimum of 30 sampling units
in each group (n = 30).

The study included patients who had posterior teeth indicating restorations class |
(active carious lesions and or cavitating - requiring restoration with direct restorative material,
however, proximal areas free, according bitewing radiographic examination); patients who
already had the class | type restorations (featuring failure in at least one of the following
clinical criteria: marginal adaptation, anatomic form, marginal staining, surface roughness,
postoperative sensitivity and secondary decay); patients over 18 years of age and patients who
agreed to participate in all stages of research.

Patients not able for dental treatment due to their medical history were excluded;
patients with hyposalivation or xerostomy or those were taking medication that reduces

significantly the salivary flow; patients who had teeth with no antagonist and patients with
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fixed orthodontic appliances. Endodontically treated teeth and very deep cavity preparations
were also excluded. Patients included in the study were checked with respect to the visible
plaque index (VPI) and submitted to oral hygiene instruction (OHI) and guidance on the
cariogenic diet.

Treatment groups (G) tested were: G1 (control 1) - Surface treatment with self-etching
adhesive system Adper SE Plus® 3M/ESPE + Filtek P60® 3M/ESPE; G2 (test) - Surface
treatment with phosphoric acid 37% + self-etching adhesive system P90® 3M/ESPE + Filtek
PO0® 3M/ESPE; G3 (test) - Surface treatment by blasting with aluminum oxide + self-etching
adhesive system P90® 3M/ESPE + Filtek PO0® 3M/ESPE; G4 (test) - Surface treatment by
self-etching adhesive system P90® 3M/ESPE + Filtek P90® 3M/ESPE.

Each restoration chosen as sample unit was one of the four types of above treatment
(G1, G2, G3 or G4). Restorative procedures were performed by a single operator in order to
minimize operating bias, following the recommendations made by materials manufacturers
used (Table 2). In addition, the operator did not participate in the restorations evaluation.

Immediately after treatment (baseline) and after one year, two independent and trained
examiners evaluated the restorations for postoperative sensitivity. These were assigned the
classifications proposed by the clinical evaluation method of FDI (Table 1).

The statistical analysis used the SPSS version 20.0 software (Statistical Package for
Social Sciences, IBM Company, Hong Kong, China). The normal distribution of the data was
verified for each dependent variable, using the Kolmogorov-Smirnov test (p < 0.05). The
Kruskal-Wallis test was used to identify significant differences between treatment groups at
baseline and after one year compared to postoperative sensitivity. Wilcoxon's test was used
for comparison of postoperative sensitivity baseline and after one year of treatment, within

each treatment group. Both analyzes considered the significance level of 5%.
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This study was conducted according to ethical principles proposed by the resolution of
the National Health Council of Brazil (CNS) No 466/12, and approved for execution by the

Research Ethics Committee - Funorte (No 277/11).

RESULTS

The study population consisted of 26 patients (18 women and 8 men), aged 18-62
years (mean = 32.15 years, SD * 11.81). The number of restorations made coincided with the
number of restorations evaluated at baseline, being equal to 141. However, 5 patients did not
respond to the recall of one year and 18 sample units were lost.

In general, the restorations were classified as "clinically excellent”, with no sensitivity
and normal to vitality test (97.2 % at baseline and 98.4 % after one year). None of the patients
required repair or replacement based on biological criteria postoperative sensitivity.

Table 3 depicts the immediate clinical performance (baseline) in all tested accession
strategies and were not significant statistical differences found between them (p> 0.05).

Similarly, after one year, the percentage of restorations clinically classified as
"excellent” rose to 98.4% and has not been found statistically significant differences between
treatment groups also during this evaluation period (p = 0.652) (Table 4).

When each adhesive strategy was compared with each other after one year, again, no

statistically significant difference was observed (p> 0.05) (Table 5).

DISCUSSION

The composite resin restorations, which served as sample units in this clinical trial,
made under different adhesive strategies, showed similar clinical performance as to
postoperative dentin sensitivity at baseline and after one year. This confirmed the null

hypothesis tested. After one year the loss in this study was around 12%. This response rate is
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found to be similar to other clinical studies, which had registered percentages of 0% to 15% in
recall (one year).**%

Universities in many countries are increasingly using resin composites for the
restoration of cavity restoration in posterior teeth due to the fear of toxicity related to the use
of dental amalgam and the environmental problems associated with mercury.?*?*?* The
advances in adhesive dentistry and the marked improvement of the properties of dental
composites, as well as aesthetic requirements of patients®” will continue to promote this use.
Despite the good performance of the present composite resin in posterior teeth, 2%
postoperative sensitivity remains a problem for some patients.*% Briso et al. (2007)* found
this complication often tends to fade in a few weeks but can extend to a longer period of time
and occasionally result in failure of the restoration.

In this study, the clinical evaluation criterion adopted was the FDI proposed by Hickel
et al. (2007).%® This considers the restorations “clinically excellent" since no sensitivity is
perceived by the patient when the tooth under study is subjected to a vitality test done with
dry ice and compared the reaction of adjacent vital teeth. The restorations are further
evaluated as "clinically good™ if a small sensitivity is experienced within a limited time period
not exceeding one week. Using these criteria this study revealed rates higher than 97% of
restorations as hypersensitivity free from evaluations in baseline.

These findings can be explained by many factors, among them, the choice of adhesive
systems. It is known that postoperative sensitivity may be caused by components of the
adhesive penetrating into the pulp and allowing movement of dentinal fluid to areas of dentine
affected by the accession process. Multi-step adhesive systems are more unpredictable and are
a more sensitive technique. Excessive demineralization of dentin caused by acid attack

completely removes the smear layer and the collagen network tends to collapse not allowing

complete infiltration the resin to form a reliable hybrid layer.®*’
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Additionally, conditioning with phosphoric acid excessively enlarges the opening of
dentinal tubules and these cannot be completely sealed by the adhesive. Thus, the
microporous unsealed area tends to allow the penetration of hydraulic fluid and dentinal
tubules with microorganisms. This can cause slowness in the resolution of postoperative
sensitivity.”’ In this study all accession strategies involved self-etching adhesive systems and
this may have influenced the absence of postoperative sensitivity reports.

It is also known that posterior teeth restored with composite resin are more prone to
postoperative sensitivity because the polymerization shrinkage of resin and stress generated
after your healing promote deflection of the teeth cusps.®® As a result, to minimize risks and
avoid biases interpretation the polymerization procedure was carefully treated using
incremental filling technique and making sure that the quality and intensity of light emitted by
the curing unit device was properly maintained. As in studies of Sancakli et al., (2015)*’
which also evaluated sensitivity in occlusal cavities, the high C-factor (competition between
the union of adhesive systems and the tensions generated by polymerization shrinkage,
which lead to formation of cracks) already assigned to this type of cavity was not enough to
adversely affect postoperative sensitivity levels found.

Theories proposed for postoperative sensitivity composite restorations include the
formation of cracks and subsequent micro-leakage in addition to the compression due to the
restoration occlusal loading. This can cause movement of dentinal fluid and cracks induced
deflection cusps during contraction of the resin.

Many procedures involved in the restorative process can trigger dentine sensitivity.
These include the: use of poorly refrigerated sharp rotary instruments; drying the cavity for
insertion of materials and allowing a dehydrated state for a prolonged period; pressure on the
walls cavity; application of acid or resinous materials conditioning by osmotic pressure

difference or the action of dehydrating solvent evaporation (constituent primer).3*
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Our findings may also be explained by the systematic use of rubber sheets for absolute
isolation of the operative field, which was adopted in all the procedures performed. Auschill
et al., 2009% did not identify significant influence on postoperative sensitivity when this
physical barrier is used. Although it is likely to prevent technical failures that would lead to
postoperative sensitivity in resin restorations composition.®® Accession strategies adopted in
this study tested the variables represented by the type of treatment of the tooth surface.
Previous studies have shown that these pre-treatments may increase the surface roughness of
the dental tissue and improve interfacial contact between dentin and surface adhesive.?® This
could influence the postoperative sensitivity rates. It was chosen to consolidate a group test
using sandblasting with aluminum oxide as a surface pre-treatment. This strategy has been
commonly used in dentistry to increase the adhesion between metal surfaces and resinous
material and also to increase surface roughness of enamel and dentin, positively affecting the
strength of adhesion between adhesive system and tooth.*’

As the conditioning effects with phosphoric acid, blasting with aluminum oxide also
promotes the removal of the smear layer, facilitating the infiltration of the demineralized
dentin adhesive systems, resulting in a significantly higher bond strength.*’

Although the accession strategy using aluminum oxide resulted in no postoperative
sensitivity in this study, both immediately and after one year, no statistically significant
difference was found in relation to other strategies tested. In fact, there is no difference
between the mechanical removal of smear layer promoted by blasting and chemical removal
promoted by low pH phosphoric acid and adhesive systems, or a combination of both, the
latter strategy provided by the manufacturer of the resin base silorane tested in this study.

Our findings corroborate those of Reis et al. (2015)° to conclude that the type of
adhesive strategy (etch or the etch-and-rinse type) does not influence the intensity of

postoperative sensitivity in posterior teeth restored with composite resin.
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The results of this study also suggest that the type based monomer or silorane
dimethacrylate does not cause or risk of postoperative hypersensitivity intensity on posterior
teeth with composite resin. The low frequency of postoperative sensitivity found for both
monomers can be attributed to the correct application and curing of the adhesive systems and
restorative materials.*

Studies show that postoperative sensitivity is more closely related to the ability of the
adhesive to seal open dentinal tubules than the effects of curing contraction of the deflection
cusps and marginal fit.!” Proper sealing of dentinal tubules of the dentin layer is hybridized
and appears to block the effects of hydraulic pressure thereby minimizing the sensitivities.*

Authors like Sancakli et al. (2014)*" also assume that the low scores of postoperative
sensitivity found in their studies may be attributed to careful execution of all procedures, the
correct use of adhesive materials and clinical techniques and following the manufacturer's
instructions. Our study also closely observed all of the same criteria. The absence of positive
responses for sensitivity can be further attributed to the fact that all procedures were
performed by a specialist dentist in restorative dentistry and university professor with
extensive clinical experience. It is also important to emphasize that the teeth with very deep
cavity preparations were excluded from this study for the possible postoperative sensitivity
reports were not confused with symptoms of pulpal inflammation.

For these reasons, it was possible to infer that the evolution of restorative materials
with respect to their physicochemical properties results in better clinical performance of the
subsequent restorations. The clinical performance of the restorations also depends on the
technical and clinical care provided which plays a decisive role in the success of restorative
treatment. This does not rule out the responsibility of the patient in adopting proper hygienic

habits and an adequate diet.*
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Despite the favorable outcomes for postoperative sensitivity found in this clinical trial
further studies should be conducted to assess whether the tested strategies could influence the
risk and postoperative hypersensitivity intensity in deeper wells.

A limiting factor of this study is the scarcity of other researches of the same design
using the blasting of aluminum oxide as surface treatment. This prevented more specific and

assertive comparisons.

CONCLUSIONS

The adhesive strategies tested provided restorations free of sensitivity in 97 % of
patients both at the baseline and after one year. No statistically significant difference was
found between the adhesive strategies tested when compared to each other and together, in
baseline and after one year. Therefore, the additional use of phosphoric acid or aluminum
oxide blasting in combination with adhesive systems did not influence postoperative

sensitivity rates.
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TABLES LIST

Table 1 - FDI clinical criteria postoperative sensitivity adapted
Table 2 - Materials: chemical composition and manufacturers

Table 3 - Comparison between the treatment groups regarding postoperative sensitivity at
baseline, considering the frequency and percentage (n%) of evaluation "Clinically excellent.”

Table 4 - Comparison between treatments with respect to postoperative sensitivity after one
year treatment, considering the frequency and percentage (n%) of evaluation "Clinically
excellent."

Table 5 - Comparison of treatment groups with each other, considering the frequency and
percentage (n%) from the review "clinically excellent" in baseline and one year after
treatment.
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Table 1: FDI clinical criteria postoperative sensitivity adapted

CRITERIA POSTOPERATIVE SENSITIVITY
Do sensibility test with Endo Ice and compare the answer with the homologous tooth
Score Criteria description
1 No hypersensitivity; normal vitality test.
Clinically excellent.
2 Small hypersensitivity for a maximum period of one week;
Clinically good, normal vitality test.

don’t need treatment.

3
Clinically satisfactory,
acceptable effects.

4
Clinically unsatisfactory,
but repairable.

5
Clinically bad,
need replacement.

Hypersensitivity light for more than 1 week, the tooth is
functional; no treatment is necessary.

Intense, prolonged hypersensitivity; repair is required, but
the replacement is not required.

Acute pulpitis or absence of vitality. Endodontic treatment
IS necessary and replacement.




Table 2 — Materials: chemical composition and manufacturers
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Material Chemical composition Manufacturer
Condac 37® 37% H3zP0O4Phosphoric acid FGM
Adper ®SE Plus Liquid A: water, HEMA, pink colorant, surfactant
Self-etch Adhesive Liquid B: UDMA, TEGDMA, TMPTMA, HEMA, 3M/ESPE

MHP, bonded zircénia nanofiller, initiator system

based on canphorquinone

BIS-GMA, BIS-EMA, UDMA, silica and zirconia, 3M/ESPE
Filtek P60® initiator system canphorquinone

Primer: Phosphorylated methacrylates, Vitrebond

copolymer, Bis-GMA,HEMA, water and ethanol,
System adhesive silane-treated silica, initiators and stabilizers 3M/ESPE
PI0® Bond : 3M/ESPE hydrophobic bifunctional

monomer, acidic monomers, silane-treated silica,

initiators and stabilizers

Matrix: silorane; Filler: quartz, yttrium fluoride;
Filtek PO0O® Initiator system: camphorquinone, iodonium salts 3M/ESPE

and electron donors; stabilizers

and pigments
Aluminum oxide® Chemical compound of Al,O3 Bioart
Endo Ice® Propane, butane Maquira
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Table 3 — Comparison between the treatment groups regarding postoperative sensitivity at
baseline, considering the frequency and percentage (n%) of evaluation "Clinically excellent.”

Clinical criteria Treatment p
adhesive system phosphoric jet aluminum self adhesive
conventional acid oxid system
+ P60 + P90 + P90 + P90

n (%) - “Clinically excellent”

Postoperative
o 39(91,2) 35 (100,0) 28 (93,3) 35(97,2) 0,462
sensitivity

Table 4 — Comparison between treatments with respect to postoperative sensitivity after one
year treatment, considering the frequency and percentage (n%) of evaluation "Clinically
excellent.”

Clinical criteria Treatment p
adhesive system phosphoric jet aluminum self adhesive
conventional acid oxid system
+ P60 + P90 + P90 + P90

n (%) - “Clinically excellent”

Postoperative
o 33(97,1) 32 (100,0) 23 (100,0) 33(97,1) 0,652
sensitivity

Table 5 — Comparison of treatment groups with each other, considering the frequency and
percentage (n%) from the review “clinically excellent" in baseline and one year after
treatment.

Clinical criteria Treatment
adhesive system phosphoric jet aluminum self adhesive
conventional acid oxid system
+ P60 + P90 + P90 + P90
Baseline 39 (91,2) 35 (100,0) 28 (93,3) 35(97,2)

Postoperative
sensitivity 1year 33(97,1) 32 (100,0) 23 (100,0) 33(97,1)

P value 1,000 1,000 0,157 0,317
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4.2 Influence of the Adhesive Strategy on the Performance of Silorane-Based Resin

Composite Restorations: A Randomized Controlled Clinical Trial.

-~
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Clinical Relevance
This one-year randomized clinical trial provides significant evidence that the surface
treatment type is not able to influence the clinical performance of silorano based restoration.

SUMMARY

Objective: To evaluate the clinical performance of composite silorane-based resins made
under different adhesion protocols in relation to clinical parameters.

Methods: controlled, randomized and longitudinal clinical trial, carried out with 26
patients of a dental school clinic. Each restoration was made according to one of four
adhesion protocols: G1 (1) - Surface treatment with self-etching adhesive system Adper
SE Plus 3M / ESPE Filtek P60® + 3M / ESPE; G2 (control 2) - Surface treatment with
self-etching adhesive system P90 3M / ESPE Filtek P90® + 3M / ESPE; G3 (test) -
surface treatment with phosphoric acid 37% + P90 adhesive system 3M / ESPE Filtek
P90® + 3M / ESPE; G4 (test) - Surface treatment by blasting with aluminum oxide +
P90 adhesive system 3M / ESPE Filtek P90® + 3M / ESPE. Immediately after the
treatment (baseline) and after 12 months, two examiners evaluated the restorations
using Direct Method. The normality of the data distribution was verified by the
Kolmogorov-Smirnov test for each response variable (p = 0.05). The Kruskal-Wallis test
compared the performance of the groups at baseline, and after 12 months. The
Wilcoxon test was used to compare the groups among themselves, in the same periods,
according to the same criteria, at a 5% significance level.

Results: Twenty-six patients, aged 18-62 years (mean = 32.15 years, SD £ 11.81), had
made 141 restorations and were evaluated at baseline. After one year, the loss was
around 12%. No statistical difference was found when the adhesion strategies were
compared, according to each criterion, in both evaluation moments (p> 0.05). When
each adhesion strategy was compared with each other over 12 months, a statistically
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significant difference (p = 0.005) was observed in the Marginal Adaptation criterion for
the adhesive strategy that used conditioning with additional phosphoric acid and self-
adhesive system P 90.
Conclusions: No significant difference was found when the adhesive strategies were
compared. There was loss of quality in marginal adaptation of restorations whose
adhesive strategy used acid conditioning prior to the silorane resin adhesive system. The
use of additional conditioning and air abrasion with aluminum oxide did not improve
the clinical performance of the restorations and so their use is unjustified.
INTRODUCTION

Nowadays, due to the development of new adhesive systems, polymerization systems
and a general improvement on the physical and chemical properties of the composite resins,
the demand for aesthetic restorations has also exponentially grown for upper teeth

restoration.*?

It is known, however, that the concept of aesthetics is personal, making it of
utmost importance for the dental surgeon to intervene in order to reach aesthetic results that
not only meet the patient’s demands, but that are also functionally viable. ®

On the viability of dental resin-based aesthetic restorations, despite significant
advances in their adhesive systems, two features still require improvement: the
polymerization shrinkage and the stress resulting from the polymerization. These stresses
cause the degradation of the adhesive interface, creating cracks that compromise the quality
and longevity of the restoring process because they can lead to marginal microleakage and, as
a consequence, to the emergence of secondary caries lesions, *° which is the most common
cause of failure on composite resin-based restorations; followed by marginal defects, material
and dental fractures, marginal staining, color change, hypersensitivity, and patient
dissatisfaction. ® In most cases, these outcomes demand the replacing or the repairing of the
restoration due to the severity of the clinical condition recorded.”#910:111213.14.15

During the last decade, the change from dimethacrylate, the base monomer of
composite resins, to silorane stood as an important strategy to cope with the effects of
polymerization shrinkage as the polymerization of this new monomer happens through a
cationic ring-opening reaction, resulting in less shrinkage >*°. In addition to that, the constant
search for new strategies or adhesive protocols that improve the interfacial contact between
the tooth and the adhesive systems also contributes to the solution of the problems.*"*8

In this context, pre-treatment of dental tissues have also been tested to increase its
roughness and, consequently, improve interfacial contact between dentin and adhesive.'® As
an alternative to the acid etching, air abrasion with aluminum oxide has also been utilized as a

pretreatment of the enamel surfaces and dentine to promote the mechanical removal of the
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smear layer and improve the infiltration of adhesive systems in demineralized dentine, which
can result in a substantially higher adhesive resistance.?%#"%

Therefore, being acquainted with the clinical behavior of the restorative materials,
especially the most recent ones, is important for the clinician, the patient and the provider of
dental care, justifying the proposition of this study to investigate the clinical performance of
silorane-based resin restorations, under different adhesive protocols, at baseline and after
twelve months. The hypothesis tested was that restorations made under different adhesive
strategies would show similar clinical performances, regardless of the surface treatment

adopted.

METHODS AND MATERIALS

Study design

This study was a controlled and randomized clinical trial, with a longitudinal design,
in which each of the restorations made featured as an experimental unit, being evaluated as to
their brightness and smoothness, surface staining, marginal staining, material fracture and
retention, marginal adaptation, contour shape and occlusal wear, the patient’s opinion,
postoperative hypersensitivity, secondary caries and tooth integrity (FDI — World Dental
Federation). We elected the categorical and ordinal response variable as the clinical criteria
level for evaluation: clinically excellent, clinically good, clinically satisfactory, clinically

unsatisfactory (but reparable) and bad (needs replacement), as shown in Table 1.

Sample Size Calculation

Twenty-six patients were selected among those who regularly come to the dental
clinics at Funorte To calculate the samples, It was adopted a 50% difference between the data
(since the information on the proportion of positive responses to surface treatment types in
restorations using silorane-based monomer are not yet available in the literature). For such
difference, to a study power (1 — ) = 0,90 and an error type | (o) = 0,05, an (n) = 19 sample
units in each test group was found. To prevent the possible losses from lessening the number
of studied sample units, a increase was established over the first calculation, coming to a total

of thirty-eight sample units in each group (n=38).

Figure 1: Formula to compare proportions

n = {102 N 2p(1-p) + 25 [Np1(1-p1) + pa(1-p2)]}°
d2

Fonte: Escosteguy, 1999.%



62

Inclusion and Exclusion Criteria
In this research it was included patients who had posterior teeth with class | restoration

indications (active and or cavitated caries lesions — in need of restoration with direct
restorative material but free of proximal caries, according to interproximal radiography
exam); patients who already had Class | restorations (presenting failure in at least one of the
following clinical criteria: Marginal adaptation, anatomical shape, marginal staining, surface
roughness, postoperative sensitivity or secondary caries); patients over 18 years old and those
who agreed to participate in all stages of the research.

We excluded patients with contraindications to dental treatment due to their medical
history; patients with oligoptyalism or xerostomia or those under medication that substantially
decreased the production of saliva; Patients who had teeth with no antagonist and those
wearing fixed dental appliances. We also excluded endodontically treated teeth with very
deep cavity preparations from the study. The patients excluded were analyzed based on the
visible plaque index (VPI) and submitted to oral hygiene instructions (OHI) and cariogenic
diet guidance.

The treatment groups (G) tested were: G1 (control 1) - surface treatment with self-
etching adhesive system Adper SE Plus 3M/ESPE + Filtek P60® 3M/ESPE; G2 (control 2) -
surface treatment with self-etching adhesive system P90® 3M/ESPE + Filtek P90®
3M/ESPE; G3 (trial) — surface treatment with phosphoric acid at 37% + Adhesive system
P90® 3M /ESPE + Filtek PO0® 3M /ESPE; G4 (trial) — surface treatment with air abrasion
with aluminum oxide + adhesive system P90® 3M /ESPE + Filtek P90® 3M /ESPE.

Study Intervention

Each restoration selected as sample unit received one of the four aforementioned
treatments. To minimize operating bias, the restorative procedures (Table 3 — Restorative
treatment protocol) were performed by the same clinician (who did not participate in the
evaluation of the restorations), in accordance with recommendations made by the
manufacturers of the products used. The restorations were made through the incremental
technique with oblique increments measuring 1.5mm, polymerized for 40 seconds. In the
immediate completion of restorations, diamond tips 3168FF® (KG Sorensen) were used. The
restorations were polished using a Carbide Drill 9714FF® (KG Sorensen) and the Enhance®
system (Dentsply) seven days after the procedure immediately after the treatment (baseline)
and after one year, two trained examiners evaluated the restorations in accordance with the

criteria shown in Table 1.
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Statistical Analysis

Statistical analyses were made using the software SPSS® Version 20.0 (Statistical
Package for the Social Sciences, IBM Company, Hong Kong, China).

The normal distribution of the data was verified for each response-variable by using
Kolmogorov-Smirnov (p<0,05) test. Kruskal-Wallis test was used to identify substantial
differences among the treatment groups at baseline and after 12 months, according to all the
criteria aforementioned. Wilcoxon test was used to compare the groups among themselves, in
the same periods, according to the same criteria.

Both analyses consider the significance level of 5%. This study was conducted
according to the ethical principles proposed by the resolution of the Brazilian National Health
Council (Conselho Nacional de Saude do Brasil — CNS) No. 466/12 and approved by the
Research Ethics Committee — FUNORTE (Comité de Etica em Pesquisa — FUNORTE,
Opinion 277/11).

RESULTS

The study population consisted of 26 patients (18 women and 8 men), aged 18-62
years old (M = 32.15 years old, SD * 11.81). The number of restorations made matched the
number of restorations evaluated at baseline, that is, 141 (Table 4). However, five patients did
not respond to the one month recall and 18 sample units were lost.

Table 5 represents the clinical performance at baseline of all of the adhesion
strategies tested, according to each clinical criterion of evaluation; no significant statistical
difference was found (p> 0.05).

Similarly, after 12 months, we did not find any statistical difference when comparing
the adhesion strategies in accordance with each criterion (p > 0.05).

However, after one year, a tendency to surface staining for dimethacrylate-based
resin was evident (p = 0.061). (Table 6)

When each adhesion strategy was compared with each other over 12 months, a
statistically significant difference was observed (p = 0.005) in the Marginal Adaptation
criterion for adhesive strategy that used conditioning with additional phosphoric acid and self-
adhesive system P90, showing a loss of quality on the restoration of this group. (Table 7)

In general, the restorations reached clinical excellence in almost every criteria
evaluated. All restorations were classified as acceptable, not finding any of them to be

unsatisfactory.
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DISCUSSION

The different adhesion strategies tested have provided the same clinical performance
to the restorations that served as sample units in this clinical trial, respecting, therefore, the
null hypothesis tested. Most restorations received clinically acceptable qualifications,
certifying an acceptable clinical performance for all groups tested. None of the restorations
evaluated throughout the study required replacement and only five of them needed repairing.

The loss in this study was around 12%. This response rate is compatible with those
found in similar clinical studies which usually records up to a 15% loss in a year’s

242526212829 However, this figure once again shows the low commitment of patients to

30
l.

recalls.
the sequential steps of scientific research in Brazi
In recent years, the toxicity related to the use of dental amalgam, environmental

issues associated with mercury,*”*2

advances in Adhesive Dentistry and the remarkable
improvement of the properties of dental composites, as well as aesthetic requirements of
patients®® have increased the frequency of composite resins use, particularly in public health
services. 3 This scenario has been leading many universities around the world to each and
discuss the use of this material for further cavity restorations.®>2¢3"%

Nevertheless, with the wide diversity of kinds and brands of composites available on
the market, it is necessary to know their clinical performance. For this reason, clinical studies
are presented as the methodological gold standard for generating clinical evidences that are
more reliable and consistent with the practice when compared to the laboratory studies.3*
Specific methods with specific clinical and biological criteria have been consolidated as tools
for the evaluation of the quality of restorations.** Moreover, there is no consensus in the
scientific literature related to the criteria adopted for the evaluation of these clinical features,
as well as the subjectivity of this process.*’ In this study, we opted to using the evaluation
method proposed by Hickel et al. (2007)*° because it is more promising and complete, and
does not require the contemplation of all criteria.**?

On direct restorations with dental composites, it is known that posterior teeth are
more prone to develop cracks in the tooth interface with restoration because the
polymerization shrinkage of the resin and the stress generated after its healing process
promotes deflection of tooth cusps.”*** Thus, to minimize risks and avoid biases of
interpretation, the polymerization procedure was carefully treated, using the incremental
filling technique and making sure that the quality and intensity of the light emitted by the

photo-activator device was properly maintained.
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Special cares have also been given to the finishing and polishing steps of the
restorations in order to achieve surfaces that were smooth enough to minimize the effects of
bacterial adhesion by biofilm accumulation. It is known that this accumulation favors the
appearance of secondary caries and periodontal problems.* For those reasons, the finishing of

the resins is of extreme importance, “°*’

with the smoothness of a surface directly connected
to its brightness, in the sense that the smoother the surface, the less light it will dissipate and,
thus, the brighter it will be.”® In this study, both in baseline and after twelve months, the
criterion smoothness and brightness received clinically satisfactory evaluations in all group.

As in studies by Baracco et al., 4%

the satisfactory results can be attributed to the strict
following of the immediate finishing and polishing protocols of the restorations one week
after they were made.

Surface and marginal stains can be categorized into two groups: Stains caused by food
and stains of the material itself. The latter are caused, most of the time, by marginal bacterial
microleakage °* and are linked to the occurrence of biological changes such as secondary
caries. * According to Ferracane (2013),> the recording of the stains usually leads the
cataloging of the resin restoration to failure. In this study, the groups evaluated achieved
similar and satisfactory results in this regard. Nevertheless, the group restored by the Adper
SE Plus + Filtek P60 strategy showed a tendency to staining higher than the other groups.
These findings can be explained by Baracco et al. (2013)>° who, by testing the same adhesive,
attributed the stains found to the incomplete conversion of the acid monomers present in the
composition, since only part of the adhesive turns from pink to yellow, indicating an
increased susceptibility to hydrolytic degradation.

In regards to the criterion material fracture/retention, Costa et al. (2014)," in a
literature review on clinical trials evaluating the performance of restorations with composites
in cavity preparations for classes | and Il, concluded that among the main causes of failure
recorded by the authors is the restoration and tooth fracture. In the same research, when
analyzing the classifications of clinical changes using photographic records, they suggested
the possible casual connection among the anatomical shape, the presence of the restoration
and the absence of fractures of the restorations and the teeth. Demarco et al. (2012)** also
mention tooth fracture as one of the main reasons for restorations failure, stressing the
importance of knowing the medical history of the patient, observing the presence or the lack
of parafunction. Our study did not find statistical differences for this criterion, having found

excellence rates between 88% and 100% after one year. No material fracture was recorded,
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only retentions. However, string-shaped cracks were perceived in five restorations, though
they did not affect their marginal integrity.

By comparing the groups’ individual performance over time, we found a significant
difference for the adhesive strategy that used acid conditioning before the adhesive system
found in the silorane resin, indicating loss in quality. These failures have been attributed to the
polymerization shrinkage of the composite and long-term adhesive system degradation.?**®
Although this research is still in its early stages, our results are corroborated by Lima et al.
(2009)*° and Schmidt et al. (2011)* who, in their studies, detected imperfections in the
marginal integrity of the restorations evaluated since the first years of the restoration function.

On the other hand, when comparing the treatment groups we did not find statistical
differences. Thus, in spite of the laboratory studies showing low levels of polymerization
shrinkage for silorane-based resins, such effects are difficult to prove clinically, as many
factors can influence the final results of an evaluation.

In regards to secondary caries, this outcome is usually the main reason for restoration

replacements.*>?’

In this study, we did not find statistically significant differences for
secondary caries. Only one restoration failed on this criterion, it belonged to the group that
used the mechanical removal of the smear layer through air abrasion with aluminum oxide,
and silorane-based resin.

Since these lesions are often related to the marginal integrity and marginal adaptation
it is usually associated with the reduction of the polymerization shrinkage, the favorable
results were expected, especially for the groups treated with silorane-based resin. On the other
hand, the short evaluation period may not have been sufficient to allow these lesions to
develop. Additionally, one must also consider that the lack of injuries can be attributed to the
fact that the patients with poor oral hygiene (IPV > 30%) or with low production of saliva
were excluded from the study.

The anatomical shape refers to the capacity of the composite to resist to wear or
abrasion, though it is difficult to detect changes or wear on the restoration contour through
visual inspection and testing, in cases in which the edges are not used as reference. In most
cases, one can expect a wear rate of the restorations to be much higher than that of the
marginal enamel of the referential cavity preparation. °> After 12 months, the criterion
“contour and occlusal wear” showed excellent results in this research, with 100% of the
restorations with maximum ratings. According to Costa (2014)," there may be a casual
connection between the good anatomical shape and the absence of fractures in the restoration.

Jokstad et al. (2001),° agree with that association, showing that the presence of fractures is
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usually linked to the existence of caries. Our results support that claim since none of the
restorations evaluated showed signs of fractures.

The need to meet the aesthetic expectations of patients becomes increasingly
imperative. The aesthetic is personal; each patient differs from the other, which leads to
varying degrees of demand. Therefore, it is important for a clinician to know their patient’s

opinion to, if necessary, perform any replacement or repair.>"®

The patient’s opinion was
considered with regards to aesthetic, comfort when chewing, pain, hypersensibility, ease of
cleaning, gum bleeding and other issues. *° In this study, we achieved excellence on both
these evaluation moments. Other researches >*°*®! have also achieved positive results, which
can be explained not only by the improvement in color and shape of the teeth, but also by the
more conservative approach to tooth structure.

I 33,57

On the other hand, a distinct result was found by Viera et a when they recorded a

2% rate of dissatisfaction among the patients who received Class IV restorations. To other

authors, 3962

the aesthetic appeal is higher when concerning the frontal teeth, leading the
patient to feel dissatisfied and prematurely request a restoration replacement in cases where
the color change was minimum. The same does not happen when concerning back teeth, as
they are not the first to appear in a smile. According to Jewet et al. (2012),% another factor
that influences patients is the age range, since patients in their twenties show an augmented
aesthetic perception when compared to older ones. The average age of patients of this study
was 32.15 years, which may also have led to the positive results we found. Changing dentists

482 and some of the

is a crucial event for the increase in restoration replacement rate
restorations considered satisfactory in clinical evaluations are usually replaced when the
patient visits another dentist during the evaluation process. To avoid this bias in this study, we
guaranteed that all participants who had teeth with interproximal caries or needed other
restorations that needed replacement received them in the same place the research took place.
Despite the current good performance of the resin in posterior teeth, postoperative
sensitivity remains a problem.**®* Briso et al., (2007)® argue that this complication usually
tends to go away in a few weeks, but can also extend to a long period of time, which would
occasionally result in restoration failure. By acting as stimuli, several procedures involving
the restorative process such as the use of poorly refrigerated rotary instruments, drying the
cavity to insert materials and leaving it dehydrated for a prolonged period, pressure on the
cavity walls, application of acid or resinous materials by osmotic pressure difference or the
action of dehydrating solvent evaporation can trigger dentine sensitivity (primer

constituent).®®
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The findings of this study revealed that more than 97% of restorations were classified
as hypersensitivity free, since baseline evaluation. Several factors, such as the choice for
using self-etching adhesive systems, can explain these findings. We know that the
postoperative hypersensitivity can be caused by the infiltration of the adhesive system
components in the pulp, allowing movement of dentinal fluid to dentine areas affected by the
adhesion process.®’ In this regard, the multiple steps adhesive systems are unpredictable
because, in addition to being more sensitive to technique, the excessive dentine
demineralization caused by acid etching completely removes the smear layer and the collagen
network tends to collapse, preventing complete resin infiltration to form a reliable hybrid
layer.”

The low postoperative sensitivity rate found for both monomers can be explained,
once more, by the correct use of application techniques and curing of the adhesive systems
and restorative materials.*® Studies show that postoperative sensitivity is more closely related
to the capacity of the adhesives to seal open dentinal tubules than the effect of polymerization
shrinkage on the cusps deflection and marginal adaptation.®® The proper sealing of dentinal
tubules by the hybridized dentin layer is what seems to block the hydraulic pressure effects,
minimizing the sensitivity.*

In this study, the absence of positive responses to sensitivity may be further attributed
to the fact that we excluded the teeth with very deep cavity preparations so the postoperative
sensitivity reports were not confused with symptoms of pulpal inflammation.

As for the tooth integrity criterion, we reached excellence rates ranging from 93% to
100%, with no statistically significant differences among the groups tested. In the research by
Richter et al. (2013),% this criterion had a greater distribution of the scores, with 78.3% of
restorations classified as “clinically excellent” and a 6.5% failure rate, with no need for
restoration replacement. Azevedo et al. (2012)*° found an 84.2% rate on this classification.
Gregor, et al. (2013),” by analyzing the polymerization shrinkage effect of dimethacrylate
and silorane-based resins in microleakage, suggest that the polymerization shrinkage stress
can interfere with tooth integrity causing deformation, opening preexisting micro enamel
cracks or even starting microcracks on the teeth and inside the restorative material that may
lead to staining or postoperative sensitivity. These results are still very similar to those found
by Kumar et al. (2014),” who found a loss in tooth and restoration integrity when evaluating,
in vitro, the margins of Class V resin restorations subjected to load cycles, with prior

treatment of the cavity preparation surface with air abrasion.
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For these reasons, it was possible to infer that the evolution of restorative materials
regarding their physical and chemical properties suggest a better clinical performance of
restorations. Nevertheless, the clinical performance of restorations also depends on the
clinical technique and care of the professional, who plays a decisive role in the success of the
restorative treatment, which does not exclude the role and responsibility of the patient with
the adoption of proper diet and hygienic habits.”

However, despite the satisfactory clinical results found for all clinical criterion
evaluated, new studies or even evaluations in medium and long term must be made in order to
build evidences that the adhesion strategies tested could influence in the risk or intensity of
the expected results, mainly in deeper cavity preparations. Lastly, this study accepts the
shortage of other scientific works with similar design using the air abrasion with aluminum
oxide as surface treatment as a limitation to its completion, which prevented more specific

and assertive comparisons.

CONCLUSION

No statistically significant difference were found when comparing the adhesivon
strategies tested at baseline and after 1 year. When comparing each adhesive strategy
individually over time, there was a loss in quality in the marginal adaptation of restorations
whose adhesive strategy used acid conditioning prior to the silorane-based resin adhesive
system. The surface treatment by additional conditioning with phosphoric acid, prior to the
application of self-adhesive system did not improve the clinical performance of restorations,
which does not justify its use, regardless of the kind of base monomer present in the
composite resin. The surface treatment by air abrasion with aluminum dioxide, prior to the
application of self-adhesive system did not improve the clinical performance of restorations,
which does not justify its use, regardless of the kind of base monomer present in the
composite resin. Overall, all adhesion strategies, as well as the base monomers tested,
provided clinically acceptable restorations, achieving high rates of clinical excellence.
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Table 1: FDI clinical criteria adapted

Category Score Criteria description
1 Clinically excellent. As smooth and shiny as enamel.
° 2 Clinically good, don’t need treatment. Brightness and smoothness less than the enamel; presence of isolated pores.
£
g 3 Clinicall; isf Y, ble effects. Opaque surface, but acceptable if covered with saliva.
g
§ 4 Cli Il f y, but repairabl R h d surface can’t be ked by saliva, r y to drill use, p of
E
5 Clinically bad, need r it Surface very rough, unacceptable.
< 1 Clinically excellent. No staining.
é 2 Clinically good, don’t need treatment. Small stain the surface or edge, easily removed by polishing.
H
°
§ 3 Clii y i Y, p effects. Moderate staining the surface or edges that may be in other teeth, aesthetically acceptable.
g 4 Clinicall isf: y, but repairabl Staining the surface or marginal is unacceptable, requiring REPAIR.
= 5 Clinically bad, need r it Severe staining the surface or edge, not accessible to the repair.
1 Clinically excellent. No fracture or crack.
é 2 Clinically good, don’t need treatment. A small crack in the form of strand of hair.
g 5 3 Clinically isf Y, ptable effects. Two or more cracks in the form of strand of hair or in chip fracture that doesn’t affect the marginal
g E integrity.
g € 4 Cli lly f: y, but repairabl Fr in chip material that damages the marginal integrity; fracture block/partial loss of restoration.
g
* 5 Clinically bad, need repl Partial loss (more than half) or complete restoration or multiple fractures.
1 Clinically excellent. Margin without cracks, white or pigmented lines.
_5 2 Clinically good, don’t need treatment. Presence of marginal gap (only the probe tip in), whitish lines; small removable marginal fracture by
g polishing.
g 3 Clinically isf Y, ptable effects. Presence of marginal gap (only the probe tip in), whitish lines; small removable marginal fracture by
% polishing.
g 4 Clinically isf y, but repairabl Most marginal gap (probe enters and dances) or base exposure / dentin, REPAIR is required.
5 Clinically bad, need r it The restoration is partially or completely loose, but stays in place; largest and generalized cracks.
5 1 Clinically excellent. Equivalent physiological stress to the enamel or greater than the enamel but within the biological
0
% variation.
5 2 Clinically good, don’t need treatment. Wear considerably exceeded the normal enamel wear, or loss of occlusal contact points.
°
§- § 3 Clinically satisf: Y, P effects. Loss of occlusal contact points, but without dentin exposure.
2
; 4 Clinically unsatisfactory, but repairable. The restoration is disco! without lusal form, but without dentin exposure.
© 5 Clinically bad, need re Excessive wear with dentine exposure.
1 Clinically excellent. Completely satisfied with the aesthetics and function.
2 2 Clinically good, don’t need treatment. isfied with the ics and fi (may feel a little roughness).
'% 3 Clinically isf: Y, effects. Do you have any criticism, no adverse clinical effects; It has aesthetic defect; feel something
.g unpleasant.
a 4 Clinically unsatisfactory, but repairable. It has desire to improve the aesthetics or function; irritation of the tongue; re-polishing is possible.
5 Clinically bad, need ref Completely dissatisfied and or has adverse effects, including pain.
1 Clinically excellent. No hypersensitivity; normal vitality test.
é > 2 Clinically good, don’t need treatment. Small hypersensitivity for a maximum period of one week; normal vitality test.
§_ é 3 Clinically isf: Y, effects. Hypersensitivity light for more than 1 week, the tooth is fi I; no is y.
% g 4 Clinically unsatisfactory, but repairable. Intense, prolonged hypersensitivity; repair is required, but the replacement is not required.
o 5 Clinically bad, need I Acute pulpitis or absence of vitality. Endodontic tr is y and
° 1 Clinically excellent. Absent.
8 2 Clinically good, don’t need treatment. Small and localized demineralization, INACTIVE.
§ 3 Clinically isf: Y, effects. Greatest demineralization area, dentin is not exposed, ACTIVE, necessary preventive measures.
§ 4 Clinically it y, but repail Lesion with cavitation located and accessible to REPAIR.
% 5 Clinically bad, need [ Deep lesions, d or d dentine that is not ible to repair. REPLACEMENT.
1 Clinically excellent. Complete integrity.
- 2 Clinically good, don’t need treatment. Small fracture of the marginal enamel<150 [im (only enter the probe tip); crack -shaped strand of hair.
'E 3 Clinically satisf: Y, effects. Defect in marginal enamel<250 JUm (enters fair probe); splinter fracture in enamel; multiple cracks.
g 4 Clinically unsatisfactory, but repairable. Large defects on the enamel margin >250 [dm (the probe enters and dance) or dentin or exposed base;
big break in the enamel chips. REPAIR.
5 Clinically bad, need Fracture of Cusp or tooth. REPLACEMENT.
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Table 2: Materials: chemical composition and manufacturers

Material

Chemical composition

Manufacturer

Condac 37®

Adper ®SE Plus
Self-etch Adhesive

Filtek P60®

System adhesive P90®

Filtek P9O®

Aluminum oxide

Endo Ice®

37% H3PO4 Phosphoric acid

Liquid A: water, HEMA, pink colorant, surfactant

Liquid B: UDMA, TEGDMA, TMPTMA, HEMA, MHP,
bonded zirconia nandfiller, initiator system based on
canphorquinone

BIS-GMA, BIS-EMA, UDMA, silica and zirconia, initiator
system canphorquinone

Primer: Phosphorylated methacrylates, Vitrebond
copolymer, Bis-GMA,HEMA, water and ethanol, silane-
treated silica, initiators and stabilizers

Bond : 3M/ESPE hydrophobic bifunctional monomer,
acidic monomers, silane-treated silica, initiators and
stabilizers

Matrix: silorane; Filler: quartz, yttrium fluoride; Initiator
system: camphorquinone, iodonium salts and electron
donors; stabilizers

and pigments

Chemical compound of Al,Os

Propane, Butane

FGM

3M/ESPE

3M/ESPE

3M/ESPE

3M/ESPE

Bioart

Maquira
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Table 3: Clinical sequence of adhesive strategies and their restorative procedures

Protocol of restauration procedures G1 G2 G3 G4
P90 P90 P90 P60
Rubber dam X X X X
cavity preparation with drill 245 and diamond bur 1014 X X X X
Etching of anamel with 37% phosphoric acid X X
Rinse the acid with water and air dried X X
Removal of excess water with absorvent paper X X
sandblasting with aluminum oxide X
Rinse the cavity with water and air dried X
Removal of excess water with absorvent paper X
Aplication of Self-etching adhesive system P90® X X X
Adhesive system Adper Plus P60® X
Photopolymerization X X X X
Insertion of resin by incremental technique X X X X
Photopolymerization X X X X
Removing excess with diamond bur 3168 KG Sorensen X X X X
Finishing X X X X
Polish with Enhance System Dentsply® X X X X
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Table 4: Treatment groups distribution according to teeth class treated (n/%) n=141

Self- Phosphoric aluminum oxide Conventional
adhesive acid+ Adhesive + adhesive self-adhesive
System P90 + system P90 + system P90 + system + Filtek
Filtek P90 Filtek P90 Filtek P90 P60
TEETH CLASS n (%)
Upper Premolar 1(6.7) 1(6.7) 5(33.3) 8 (53.3)
Upper Molar 3(10.3) 7(24.1) 8 (27.6) 11 (37.9)
Lower Molar 20 (40.0) 16 (32.0) 8 (16.0) 6 (12.0)

Lower Molar 12 (25.5) 11 (23.4) 9(19.1) 15 (31.9)
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Table 5: Comparison among the treatments for each clinical criterion at baseline and frequency and
percentage (n, %) of the “clinically Excellent Index”

Clinical criterion Treatment p
self- phosphoric  Air abrasion  conventional
adhesive acid with self-
system + P90 aluminum adhesive
+ P90 dioxide system
+ P90 + P60
n (%) - “Clinically excellent”
Smoothness and Brightness 36 (100.0) 35 (100.0) 27 (90.0) 38 (95.0) 0.095
Surface Staining 35(97.2) 34 (97.1) 28 (93.3) 37 (92.5) 0.702
Marginal Staining 35(97.2) 34 (97.1) 27 (90.0) 38 (95.0) 0.529
Material Fracture and Retention 36 (100.0) 34 (97.1) 28 (93.3) 36 (90.0) 0.209
Marginal adaptation 23 (63.9) 27 (77.1) 15 (50.0) 22 (55.0) 0.096
Contour form and occlusal wear 36 (100.0) 35 (100.0) 30 (100.0) 39 (97.5) 0.471
Patient’s opinion 36 (100.0) 34 (100.0) 30 (100.0) 40 (100.0) 1.000
Postoperative hypersensitivity 35(97.2) 35 (100.0) 28 (93.3) 39 (97.5) 0.462
Secondary caries 36 (100.0) 35 (100.0) 30 (100.0) 40 (100.0) 1.000
Tooth integrity 35 (97.2) 35 (100.0) 28 (93.3) 39 (97.5) 0.462
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Table 6: Comparison among the treatments for each clinical criterion after 1 YEAR and frequency and
percentage (n, %) of “Clinically excellent” index. N=123

Clinical criterion Treatment p
self- phosphoric  air abrasion  conventional
adhesive acid with self-adhesive
system + P90 aluminum system
+ P90 dioxide + P60
+ P90
n (%) - “Clinically excellent”
Smoothness and Brightness 34 (100.0) 32 (100.0) 23 (100.0) 32 (94.1) 0.152
Surface Staining 33(97.1) 31 (96.9) 22 (95.7) 28 (82.4) 0.061
Marginal Staining 33(97.1) 29 (90.6) 19 (82.6) 30 (88.2) 0.336
Material Fracture and Retention 34 (100.0) 30 (93.8) 22 (95.7) 30 (88.2) 0.219
Marginal adaptation 24 (70.6) 17 (53.1) 13 (59.1) 16 (47.1) 0.423
Contour form and occlusal wear 34 (100.0) 32 (100.0) 23 (100.0) 34 (100.0) 1.000
Patient’s opinion 34 (100.0) 32(100.0) 23 (100.0) 34 (100.0) 1.000
Postoperative hypersensitivity 33(97.1) 32 (100.0) 23 (100.0) 33(97.1) 0.652
Secondary caries 34 (100.0) 32(100.0) 23 (100.0) 34 (100.0) 1.000
Tooth integrity 33(97.1) 30 (100.0) 23 (100.0) 32 (97.0) 0.660
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Table 7: Comparison between baseline and 1-year evaluation for each treatment and clinical criterion

Clinical criterion Treatment
self-adhesive phosphoric air abrasion conventional
system acid with self-adhesive
+ P90 + P90 aluminum system
dioxide + P60
+ P90
n (%) - “Clinically excellent”
) Baseline 36 (100.0) 35 (100.0) 27 (90.0) 38 (95.0)
Smoothness/Brightness
1 year 34 (100.0) 32 (100.0) 23 (100.0) 32 (94.1)
Value of p 1.000 1.000 0.317 0.317
o Baseline 35 (97.2) 34 (97,1) 28 (93.3) 37 (92.5)
Surface Staining
1 year 33(97.1) 31 (96.9) 22 (95.7) 28 (82.4)
Value of p 1.000 1.000 1.000 0.083
) o Baseline 35 (97.2) 34 (97.1) 27 (90.0) 38 (95.0)
Marginal Staining
1 year 33 (97.1) 29 (90.6) 19 (82.6) 30 (88.2)
Value of p 1.000 0.157 0.564 0.157
Material Fracture and Baseline 36 (1000) 34 (971) 28 (933) 36 (900)
Retention 1 year 34 (100.0) 30 (93.8) 22 (95.7) 30 (88.2)
Value of p 1.000 0.180 0.317 1.000
. . Baseline 23 (63.9) 27 (77.1) 15 (50.0) 22 (55.0)
Marginal adaptation
1 year 24 (70.6) 17 (563.1) 13 (59.1) 16 (47.1)
Value of p 0.180 0.005 0.564 0.096
Baseline 36 (100.0) 35 (100.0) 30 (100.0) 39 (97.5)
Contour and occlusal wear
1 year 34 (100.0) 32 (100.0) 23 (100.0) 34 (100.0)
Value of p 1.000 1.000 1.000 0.317
Baseline 36 (100.0) 34 (100.0) 30 (100.0) 40 (100.0)
Patient’'s Opinion
1 year 34 (100.0) 32 (100.0) 23 (100.0) 34 (100.0)
Value of p 1.000 1.000 1.000 1.000
Postoperative Baseline 35 (97.2) 35 (100.0) 28 (93.3) 39 (97.5)
hypersensitivity 1 year 33 (97.1) 32 (100.0) 23 (100.0) 33(97.1)
Value of p 0.317 1.000 0.157 1.000
) Baseline 36 (100.0) 35 (100.0) 30 (100.0) 40 (100.0)
Secondary Caries
1 year 34 (100.0) 32 (100.0) 23 (100.0) 34 (100.0)
Value of p 1.000 1,000 1.000 1.000
) Baseline 35 (97.2) 35 (100.0) 28 (93.3) 39 (97.5)
Tooth Integrity
1 year 33(97.1) 30 (100.0) 23 (100.0) 32 (97.0)
Value of p 1.000 1.000 0.157 0.655
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5 CONCLUSOES

Nenhuma diferenca estatisticamente significativa foi encontrada, quando as diferentes

estratégias de adesdo testadas foram comparadas umas as outras, em baseline e ap6s 1 ano.

Ao se comparar cada estratégia de adesao individualmente ao longo do tempo, houve perda de
qualidade na Adaptacdo Marginal das restauragcdes, cuja estratégia adesiva utilizou

condicionamento cido prévio ao sistema adesivo proprio da resina silorano.

A utilizacdo de condicionamento com acido fosférico adicional, facultado pelos fabricantes
dos sistemas adesivos testados neste estudo, ndo melhorou o desempenho clinico das
restauracdes, ndo justificando sua utilizacdo, independentemente do tipo de mondmero-base

da resina composta.

O tratamento de superficie por jateamento com éxido de aluminio, prévio a aplicacdo do
sistema autoadesivo, ndo melhorou o desempenho clinico das restaurac@es, ndo justificando

sua utilizacdo, independentemente do tipo de monémero-base da resina composta.

De forma geral, todas as estratégias de adesdo, bem como os mondmeros-base testados,
proporcionaram restauracfes aceitaveis clinicamente, alcancando altas taxas de exceléncia

clinica.
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6 CONSIDERACOES FINAIS

A auséncia de alguns pacientes na avaliacdo de um ano pode ser considerada uma questdo
cultural do nosso pais, evidenciando a baixa adesdo dos pacientes as pesquisas e as etapas
sequenciais de pesquisas cientificas no Brasil.

Estudos utilizados na discussdo empregaram o método de avaliacdo clinica USPHS, cujos
critérios diferem do método FDI, tornando as pesquisas de dificil comparacéo entre si. Pelas
caracteristicas mais completas do método utilizado no presente estudo, sugere-se que sua

utilizacdo seja padronizada para pesquisas atuais.

Assume-se, como limitacdo do estudo, a ndo existéncia de outros trabalhos clinicos
controlados que tenham pesquisado o tratamento de superficie por jateamento com éxido de

aluminio, como opcdo de estratégia de adesdo, dificultando uma discussdo mais assertiva.

Outra limitacdo deste estudo foi o pouco tempo de avaliagdo (em curto prazo), que fornece
apenas uma previsdo inicial do desempenho clinico dos materiais, ja que nenhuma evidéncia
de fracasso precoce ou mudanca repentina nas caracteristicas clinicas ocorreram. Periodos de

observacao mais longos sdo, portanto, necessarios para confirmar esses resultados.
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APENDICES

APENDICE A - FICHA CLINICA E FORMULARIO DE AVALIACAO

Ficha de avaliacao clinica

IDENTIFICAGAO DO PACIENTE

NOME:

SEXO: F ( ) M ( ) IDADE: DATA DE NASCIMENTO: __/__/

MUNICIPIO DE ORIGEM:

FICHA N°
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ENDERECO RESIDENCIAL:

TELEFONE RESIDENCIAL: ()

PROFISSAO: RENDA FAMILIAR:

ENDERECO COMERCIAL:

TELEFONE COMERCIAL: ()

OUTROS CONTATOS:

QUESTIONARIO DE SAUDE
Esta sob tratamento médico? Motivo?

Ja teve hemorragia? Quando?
Sofre(u) de algum tipo de alergia? A que?
Ja teve reumatismo infeccioso? Quando?
Sofre(u) de disturbios cardiovasculares? Qual?
Sofre(u) de gastrite ou Ulcera?

E diabético ou possui algum familiar com a doenca?

Ja desmaiou alguma vez? Quando?
Esta tomando algum medicamento? Qual?
Esteve doente, internado ou foi operado(a) nos Ultimos 5 anos?

Faz uso de alcool e/ou tabaco?

Por qué?

Quem?

Por qué?
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SQUACE - REPRESENTACAO ESQUEMATICA DAS SUPERFICIES DENTARIAS RESTAURADAS

E EXTENSAO DAS FALHAS
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DENTES PERMANENTES

Coroa

CONDICAO/ESTADO

0 HIGIDO

CARIADO

RESTAURADO, MAS COM CARIE

RESTAURADO E SEM CARIE

PERDIDO DEVIDO A CARIE

PERDIDO POR OUTRAS RAZOES

APRESENTA SELANTE

APOIO DE PONTE OU COROA

NAO ERUPCIONADO - RAIZ NAO EXPOSTA

TRAUMA - FRATURA

O(=F0|N|O|Ul|dD|WIN|-

DENTE EXCLUIDO

AVALIACAO PERIODONTAL
DATA DO EXAME:
INDICE DE PLACA:

DATA:
IPV: %
Dente 18| 17 16| 15 14 13 12 11 21 22 23 24 25 26 27 28
indice de
placa
Dente 38| 37 36| 35 34 33 32 31 41 42 43 44 45 46 47 48
indice de
placa
Alinhamento dos dentes:
Contato Oclusal:
Condigao do dente antagonista:
Alterago de cor:
Profundidade do prepare e tipo de protecéo:
CRITERIOS DE AVALIACAO CLINICA
BASELINE
Dente Data
Avaliador Escore
Critério
1 2 3

1. Lisura Brilho

2.a Manchamento da Superficie

2.b Manchamento da Margem

3. Fratura do Material e Retencdo

4. Adaptacao Marginal

5. Contorno e Desgaste Oclusal

6. Visdo do Paciente

7. Hipersensibilidade P4s-operatéria

8. Carie Secundaria

9. Integridade do Dente
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APENDICE B - TERMO DE CONSENTIMENTO

CONSENTIMENTO LIVRE E ESCLARECIDO

Pesquisa aprovada através do parecer n® 337.878,EM 21/07/2013

Convido a  participar da  pesquisa
Comportamento clinico de restauracdes de resina composta a base de silorano
confeccionadas sob diferentes tratamentos de superficie: estudo longitudinal
randomizado controlado, sob a responsabilidade dos pesquisadores

Dr2. Daniela Araujo Veloso Popoff

Msnd? Fabiola Belkiss Santos de Oliveira

Nesta pesquisa vamos comparar o desempenho de trés tipos de tratamentos de
superficies em obturagdes de resina de composta a base de silorano, avaliando, ao longo
do tempo, se as restauracdes permanecem bem adaptadas. As avaliacdes serao feitas no
dia do polimento das obturacdes e depois de passados 6, 12 e 24 meses.

Sobre a pesquisa:

Para participar dessa pesquisa, vocé deve possuir pré-molares e/ou molares cariados ou
com obturagdes clinicamente insatisfatorias, além de uma boa higiene bucal. Um
pesquisador da equipe fara o exame de sua boca confirmando o estado dos dentes. Em
consultas que serdo marcadas com antecedéncia, os dentes serdo anestesiados, quando
necessario, e preparados para receber as obturacdes. Apés uma semana, as obturacgoes
serdo polidas e avaliadas por dois outros pesquisadores da equipe. Vocé ainda sera
chamado de volta a esta clinica para novas avaliacées apds 6, 12 e 24 meses, quando
verificaremos se suas obturacdes permanecem em bom estado. Fotografias dessas
obturacdes poderao ser feitas caso vocé concorde.

Esta pesquisa sera realizada nas clinicas odontolégicas das faculdades de Odontologia
das Faculdades Unidas do Norte de Minas (Funorte) e da Universidde Estadual de
Montes Claros, pelos seguintes pesquisadores: Daniela Araujo Veloso Popoff - cirurgia-
dentista e professora da Unimontes e Funorte, Claudia Silami de Magalhaes - cirurgia-
dentista e professora da UFMG, Raquel Conceicdo Ferreira- cirurgia-dentista e
professora da UFMG, Fabiana Mantovani Gomes Franga - cirurgia-dentista e professora
da Faculdade Sdo Leopoldo Mandic, Jodao Gabriel Silva Souza - cirurgido-dentista e
doutorando em Prétese pela Unicamp, Isabella Pereira Marques -mestranda da
Faculdade Sao Leopoldo Mandic, Fabiola Belkiss Santos de Oliveira, mestranda do Curso
de Mestrado Profissionalizante em Cuidado Primario em Saude, da Unimontes.

Nao havera risco a sua saide além daqueles que eventualmente poderiam ocorrer em
qualquer tratamento dentario. Vocé pode desistir de participar desta pesquisa em
qualquer momento dela, sem que isso lhe acarrete qualquer prejuizo. Os resultados
desta pesquisa serdao publicados e ainda assim a sua identidade sera preservada. Vocé
ndo tera qualquer 6nus ou ganho financeiro por participar da pesquisa, porém sera
beneficiado com os tratamentos propostos, pois seus dentes necessitam de intervencao,
sendo este o critério utilizado para a realizagao do tratamento.
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Dessa forma, caso concorde em participar desta pesquisa, por favor, assine este termo
em duas vias de igual teor e forma, ficando uma via consigo e outra via com os
pesquisadores.

Montes Claros, de de 201__.

Assinatura do (a) participante:

Assinatura da testemunha:

Assinatura do pesquisador:

Eu, Daniela Aratjo Veloso Popoff, como pesquisadora coordenadora desta pesquisa,
coloco-me a sua disposicao para quaisquer outros esclarecimentos, a qualquer tempo.

Meus dados para contato:
Telefone: 38 9985 xxxx

Faculdade de Odontologia - Campus Amazonas, Av. Plinio Ribeiro, 539, Bairro
Amazonas, 394.00- 000 Montes Claros, MG/ Tel.: 38 2101 9290

Comité de Etica em Pesquisa (CEP - Funorte)
Campus Universitario JK- Av. Osmane Barbosa, 11 111 Bairro JK 39 404 006
Montes Claros, MG/ Tel.: 38 2101 9080
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ANEXOS
ANEXO A - PARECER COMITE DE ETICA EM PESQUISA

ASSOCIAGAO EDUCATIVA DO
() Plobaforma
I BRASIL - SOEBRAS / %M
| FACULDADES UNIDAS DO

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Titule da Pesquisa: COMPORTAMENTO CLiNICO DE F{ESTALIRAQ(.)ES DE RESINA COMPOSTA A
BASE DE SILORANC CONFECCIONADAS S0B DIFERENTES TRATAMENTOS DE
SUPERFICIE: ESTUDO LONGITUDINAL RANDOMIZADO CONTROLADO

Pesquisador: Daniela Araljo Veloso Popoff

Area Temética:

Versdo: 2

CAAE: 17810713.3.0000.5141

Instituigio Proponente: SOEBRAS - Associagio Educativa do Brasilf Faculdades Unidas do Morte de
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

MNimero do Parecer: 337878
Data da Relatoria: 10/07/2013

Apresentagio do Projeto:

O presente projeto objetiva avaliar o desempenho clinico de restauragdes diretas de resina composta de
baixa contrag3afsiloranc, confeccionadas sob diferentes tratamentos de superficies em basefine e ao longo
de um periodo de 12, 24 & 36 meses. A hipétese a ser trabalhada neste estudo clinico & que o tratamento
de superficie por jateamento com oxido de aluminio apresentaria desempenho clinico similar a0 tratamento
de superficie com acido fosforico a 37T%. Participardo deste estudo 76 pacientes que necessitemn de
restauragies dentarias de resina composta do tipe classe |, recrutados em clinicas odontologicas
universitarias. As restauragies serdo realizadas por um dnico operador treinado, conforme protocolo ainico,
empregando um de dois tipos de tratamento de superficie, determinados aleatoriamente sendo: G1:
Tratamento de superficie com acido fosfarico 37% + Sistema adesivo P20 3M/ESPE + Filtek P20 3MESFE
e 32: Tratamento de superficie por jateamento com dxido de aluminic + Sistema adesivo P20 3M/ESFE +
Filtek P80 3M/ESPE. Para determinar a qualidade das restauragdes, dois examinadores calibrados utilizarao
os critérios da USPHS (United State Public Health Service)/Ryge modificados. Os dados serdo tabulados 2 a
andlise estatistica sera conduzida utilizando-se do Programa SPSSE.

Endersgo:  Av. O=mane Barbosa, 11.111

Balma:  JK CEP: 39.4D4-006
UF: MG Municiplo: MONTES CLARDS
Telefone: (38)2101-9250 Fax (38)2101-5275 E-mall: ceplunorie@gmall.com

Prigiroa 07 a0 53
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Carenvache do Pemaar 3T 2T

Recomendagdec:

Conoclucdec ou Pendédnolac o Licta de Inadequagdec:

Projeto aprowado.

Situagdo do Parecer:

ADrOV IR0

Neoeccita Apreciagdo da CONEP:

NSo

Concideragdec Finals a ortterio do CEP:

Enviar 30 CEP/SOEEBRAS o relatorio Ninal deste projeto de pesqauiza em ate 50 clas apds © términe da
PesQUSa COm base NO Cronograma de atvidades. £ de 1otal responsatilidade do pesquisador responsavel
que 3 autorzaglo para o Inicic 633 ANVIdades G3 PESQUSY 3ed ‘it somente apos O recedimento do
parecer de aprovaglo do CEP, visto que, em situagles em que sejd consiatado que 3 pesquisa tenha se
Iniciado sem 3 aprovagdo do CEP, oz projetos serSo reprovados.

MONTES CLAROS, 21 de Julho de 2013

Accinador por:
Pedro Eleutério coc Santoc Neto
(Coordenadon)
Enderego.  Ax Ow > nmm
Balevo: ¥ CEP:. 90 404008
. NG Mardciplo. MONTES CLARDS
Teletone: (3921019080 Fau (SSE0LE0S Eanatl.  copharorie@@gmel com
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