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RESUMO 

 

Este ensaio clínico controlado randomizado teve como objetivo avaliar o efeito da 

cobertura do agente clareador com uma moldeira durante o clareamento de 

consultório, na sensibilidade dentária e na eficácia do clareamento. Foram incluídos 

no estudo quarenta indivíduos voluntários, sendo estes distribuídos aleatoriamente 

para receber clareamento de consultório, com peróxido de hidrogênio, protegido ou 

não (controle) por uma moldeira personalizada. Duas sessões de clareamento foram 

realizadas com um intervalo de uma semana. A sensibilidade dentária foi 

determinada em três tempos, a saber: previamente ao procedimento; durante e 

imediatamente após a remoção do agente clareador, usando para tal a escala visual 

analógica (EVA) e escala verbal (VRS). O pico da sensibilidade dentária nas 

primeiras 24 horas, bem como, a sensibilidade relatada após este tempo também 

foram registrados usando apenas VRS. Os riscos para sensibilidade dentária foram 

calculados em todas as avaliações de tempo. A eficácia de clareamento foi 

determinada 7 dias após cada sessão e 6 meses após a última sessão, utilizando 

para tal um espectrofotômetro (sistema CieL*a*b) e pela correspondência de cores 

com as escalas Vita Clássica e Bleach Vita. Os dados de risco para a sensibilidade 

dentária foram analisados pelo teste exato de Fisher. Dados de VRS e escalas de 

cores foram submetidos aos testes de Friedman e Mann-Whitney. Os dados do 

sistema CieL*a*b e escala EVA foram analisados por ANOVA de duas vias para 

medidas repetidas e teste de Tukey. Não houve diferença para as técnicas de 

clareamento quanto ao risco de sensibilidade dentária durante e após os 

procedimentos, quanto a sensibilidade dentária. independentemente do da sessão 

de clareamento. Ambas as técnicas de clareamento apresentaram uma redução nos 

valores de sensibilidade depois de 24 horas . Quando avaliado os resultados da 

escala Vita Clássica, tanto para o grupo controle quanto para o grupo selado, houve 

uma redução nos escores de cor do baseline para 7 dias após primeira sessão, 

sendo que a avaliação 7 dias após a segunda sessão e 6 após meses apresentaram 

valores semelhantes entre si e menores que os dois primeiros momentos. Para a 

avaliação com escala Bleach Guide, não foi observada diferença entre os escores 

de avaliações realizadas 7 dias após a primeira e segunda sessões. 

Independentemente do momento da avaliação e escala utilizada, não foi observada 

nenhuma diferença entre as técnicas de clareamento. Para a análise de 

espectofotometria, Δa* e *Δb apresentaram maiores valores 7 dias após a primeira 

sessão, e não houve diferença entre os outros momentos de avaliação. Em relação 

a ΔE, os maiores valores foram observados 7 dias após a primeira sessão, ao passo 

que não foi observada diferença entre 7 dias e 6 meses após a segunda sessão. 



 
 

Diante desde estudo clínico pode-se concluir que a técnica de clareamento não 

afetou o risco e o nível de sensibilidade dentária independentemente do tempo de 

avaliação, bem como a eficácia de clareamento.  
 

Palavras-chave: Clareamento dental. Sensibilidade dentária. Peróxido de hidrogênio. 



 
 

ABSTRACT 
 

This controlled randomized clinical trial aimed to evaluate the effect of covering the 

bleaching agent with a tray during the in-office bleaching on tooth sensitivity (TS) and 

bleaching effectiveness. Forty patients included in study were randomly allocated to 

receive in-office bleaching while the peroxide hydrogen was either covered or not 

(control) by a customized tray. Two sessions of bleaching were carried out with an 

interval of one week. The TS was recorded at three times: previous to procedure, 

during and immediately after the bleaching agent removal using both visual analogue 

scale (VAS) and verbal rating scale (VRS). The peak of TS at first 24 h as well as the 

TS reported after this time were also recorded using only VRS. Risks to TS were 

calculated for all times of assessment. The bleaching effectiveness was measured 7 

days after each session and 6 months after the last one using a spectrophotometer 

(CieL*a*b system) and by color match with the Vita Classical and Bleach guide 

scales. Differences on risk to TS were assessed by Fisher`s exact test. Data of VRS 

and color using scales were subjected to Friedman and Mann-Whitney tests.  Data 

on the CieL*a*b and VAS were analyzed by 2-way repeated-measure ANOVA and 

Tukey’s test. There was no difference between the bleaching techniques regards the 

risk to TS during and after the procedures. The level of TS reported also was not 

affected by technique, irrespective the session of bleaching. Both bleaching 

techniques presented reduction on the sensitivity values after 24 hours. When the 

values of Vita Classical scale were evaluated, both control and sealed group 

presented reduction on scores of color from baseline to 7 days after the first session, 

while the measurement performed 7 days after the second session and after 6 

months presented similar values between them and lower than that observed at two 

first times. For evaluation with Bleach guide, there was not observed difference 

between the scores from evaluation performed 7 days after the first and second 

sessions. Irrespective of time of assessment and scale used, there was not observed 

any difference between the bleaching techniques. For the spectrophotometric 

analyzes, Δa* and *Δb presented higher value after 7 days from the first session, and 

there was no difference among the other times of assessment. Regarding ΔE, the 

highest values were observed 7 days after the first session, while there was no 

observed difference between 7 days and 6 months after the second session. Based 

on this clinical trial, it can be concluded that the bleaching technique did not affect the 

risk and level to tooth sensitivity regardless of time of assessment, as well as the 

bleaching effectiveness.  

 

Keywords: Tooth bleaching. Tooth sensitivity. Hydrogen peroxide. 
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1 INTRODUÇÃO 

 

O clareamento dentário é um procedimento clínico estético, dos mais  

conservadores, habitualmente realizado por cirurgiões-dentistas para solucionar 

queixas de pacientes com escurecimento dentário (MEIRELES et al., 2014; 

BERNARDON et al., 2015). Este procedimento pode ser realizado pelo cirurgião-

dentista no consultório, usando agentes clareadores a base de peróxido de 

hidrogênio (H2O2), em altas concentrações, ou os pacientes podem ser orientados a 

usarem moldeiras personalizadas, preenchidas com baixa concentração de 

peróxidos (geralmente peróxido de carbamida), em casa. Independentemente da 

técnica selecionada, tem sido relatado eficácia satisfatória no clareamento na 

maioria dos casos de escurecimento dentário, quando o procedimento for bem 

conduzido (DE GEUS et al., 2016; LUQUE-MARTINEZ et al., 2016; REZENDE et al., 

2016a). Apesar da eficácia das técnicas de clareamento, a sensibilidade dentária é 

um efeito adverso comum, relatado pelos pacientes submetidos a tais 

procedimentos, principalmente quando é utilizada alta concentração de peróxidos 

(REIS et al., 2011; KIELBASSA et al., 2015; KOSE et al., 2016; REZENDE et al., 

2016a). 

Uma recente revisão de literatura identificou os fatores associados com 

sensibilidade dentária relacionada a procedimentos de clareamento e descobriu-se 

que cerca de 63% dos pacientes relataram sensibilidade dentária após a técnica de 

consultório (REZENDE et al., 2016a). Embora esta sensibilidade seja transitória e 

desapareça algumas horas após o procedimento, este desconforto geralmente pode 

resultar na interrupção da técnica, comprometendo os resultados. Diante de elevada 

ocorrência de sensibilidade, tem sido proposto o uso de agentes dessensibilizantes 

ou anti-inflamatórios para reduzir o risco da mesma, após o clareamento 

(CHARAKORN et al., 2009; TAY et al., 2009; DE PAULA et al., 2013; PAULA et al., 

2013; BONAFE et al., 2014; REZENDE et al., 2016b). Apenas a primeira abordagem 

(dessensibilizantes) diminuiu significativamente a sensibilidade, no entanto, a 

aplicação desses agentes acrescenta um passo clínico ao protocolo de clareamento, 

o que é contrário a preferência clínica por simplificação (WANG et al., 2015). 

Outra abordagem proposta a fim de reduzir a sensibilidade dentária durante 

o clareamento de consultório é a cobertura do agente clareador com uma moldeira 

personalizada (SANTANA et al., 2014; CORREA et al., 2016). A conduta é baseada 
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em evitar a desidratação do gel e a rápida degradação de seus agentes ativos, 

reduzindo a penetração de H2O2 na câmara pulpar; que é responsável por 

sensibilidade (KWON et al., 2013). Considerando-se que os cirurgiões-dentistas 

comumente associam as técnicas de clareamento de consultório e caseiro para 

acelerar o clareamento; a mesma moldeira fabricada para o clareamento caseiro 

pode ser utilizada durante o procedimento no consultório como cobertura do 

clareador. Apesar desta técnica ter sido avaliada previamente como promissora, 

foram observados em outros estudos resultados contraditórios, o que não permitiu 

determinar a eficácia da técnica de clareamento selada em consultório (SANTANA et 

al., 2014; CORREA et al., 2016). Diante da incerteza da eficácia da técnica selada, o 

presente estudo estabeleceu uma metodologia com o intuito de avaliar a eficácia da 

mesma, contribuindo para otimizar a técnica e reduzir o desconforto do paciente. 
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2 REFERENCIAL TEÓRICO 

 

No contexto de valorização da estética, o clareamento dentário ocupa lugar 

de destaque entre os tratamentos mais procurados no consultório odontológico, 

sendo considerado uma técnica não invasiva e com boa relação custo-benefício 

(YAMAMOTO; CARVALHO, 2013). Com isso, pode-se considerar o clareamento 

dentário como a base da odontologia estética, sendo, em muitos casos, o tratamento 

inicial para pacientes submetidos a procedimentos restauradores e que desejam, 

além de solucionar o problema, melhorar esteticamente seu sorriso (ABBOTT; 

HEAH, 2009).  

As diferentes técnicas clareadoras também são frequentemente empregadas 

de maneira isolada, fora de um contexto reabilitador, em pacientes com boa saúde 

periodontal e bucal, mas que buscam no tratamento um sorriso esteticamente mais 

agradável (ONTIVEROS; ELDIWANY; PARAVINA, 2012). Portanto, o clareamento 

dentário pode ser indicado para pacientes que buscam um tratamento estético não 

invasivo e que apresentam, de modo geral, as seguintes situações clínicas 

(BONAFE et al., 2014): pigmentos superficiais adquiridos; pigmentos relacionados 

ao envelhecimento dentário; pigmentos absorvidos que penetram na estrutura 

dentária; alterações de cor relacionadas a trauma ou necrose pulpar (TAY et al., 

2012).  

Cada vez, busca-se mais estética nos tratamentos odontológicos, pois dentes 

mais brancos estão associados a saúde, beleza e jovialidade, além de tornarem o 

sorriso atraente (EIMAR et al., 2012). A alteração cromática dos dentes constitui um 

dos maiores problemas estéticos que, se não tratados, poderão limitar o sentimento 

de satisfação do paciente em relação a quaisquer tratamento odontológicos e trazer 

diversos prejuízos psicossociais ao individuo (ALMEIDA et al., 2012).  

Com frequência, os dentes anteriores, especialmente os superiores, 

apresentam apenas alteração de cor, estando com forma, contorno, alinhamento e 

textura superficial não comprometidos (BORGES et al., 2011). Nesses casos, 

dependendo da etiologia e da intensidade da alteração cromática, o clareamento 

dentário passa a ser a primeira alternativa de tratamento (KUGEL et al., 2012).  

O clareamento dentário oferece a oportunidade conservativa de recuperação 

estética, muito menos invasiva que as coroas totais e as facetas diretas e indiretas. 

Com base na filosofia de mínima intervenção, tal tratamento vem sendo uma 
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alternativa preferível diante da necessidade de desgaste na estrutura dentária para 

confecção de facetas estéticas (COHEN-CARNEIRO; SOUZA-SANTOS; REBELO, 

2011). 

 

2.1 Mecanismo de clareamento 

 

O peróxido de hidrogênio, princípio ativo dos clareadores, é extremamente 

instável e sofre degradação quando em contato com os dentes e tecidos moles na 

temperatura corpórea, formando radicais livres, moléculas livres, moléculas de 

oxigênio reativo e ânions de peróxido de hidrogênio (CARDOSO et al., 2011). Todos 

esses subprodutos têm a capacidade de penetrar nos tecidos mineralizados 

(esmalte e dentina), sendo o radical livre peridroxil (HOº2) um dos mais reativos no 

clareamento dentário (FARHAT et al., 2014). Os tecidos dentais são permeáveis aos 

compostos formados e esses produtos podem transitar pelos túbulos dentinários e 

pela região interprismática do esmalte (CARDOSO et al., 2011). Os produtos dessa 

degradação podem ser vistos nas reações a seguir: 

 

a) formação de radicais livres como hidroxil e peridroxil, além do ânion 

superóxido (MOGHADAM et al., 2013). 

H2O2           2HOº 

HOº+H2O2            H2O+HOº2 

HOº2            H++Oº2 

 

b) moléculas de oxigênio reativo são instáveis e se transformam em oxigênio 

(MOGHADAM et al., 2013). 

2H2           2H2O+2{O}         2H2O+O2 

 

c) Formação de ânions de peróxido de hidrogênio (MOGHADAM et al., 

2013).  

H2O2         H
++HOO- 
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Com isso, as moléculas de alto peso molecular, causadores das alterações de 

cor, podem ser reduzidas à tamanhos menores (MOGHADAM et al., 2013). As 

ligações duplas de carbono de algumas moléculas são clivadas, produzindo também 

moléculas menores com cores mais claras ou que absorvem menos luz. Essas 

moléculas menores podem ser eliminadas por difusão para fora da estrutura dentária 

(TOLEDO et al., 2012). Os pigmentos orgânicos são mais facilmente removidos, 

entretanto, alguns compostos inorgânicos também podem ser afetados por essas 

reações.   

 

2.2 Sensibilidade dentária 

 

A sensibilidade dentária é um efeito colateral frequente nos pacientes 

submetidos ao clareamento; acredita-se que cerca de 70% deles apresentam algum 

tipo de desconforto durante ou após o tratamento. Para diminuir a incidência desses 

incômodos, amenizar sua intensidade e evitar efeitos colaterais mais graves, é 

preciso estabelecer terapias clareadoras individualizadas (MAENOSONO et al., 

2013).  

Infelizmente, o que se observa na maioria dos consultórios é a padronização 

da técnica, fato que gera desconforto ao paciente durante o tratamento (FARINELLI 

et al., 2013). No exame clínico, é necessário verificar se há lesões cervicais não 

cariosas (abrasão, abfração e erosão), retrações gengivais, trincas, defeitos do 

esmalte, áreas coronárias com dentina exposta e restaurações desadaptadas, pois 

isso pode favorecer a penetração dos peróxidos no complexo dentinho-pulpar; tal 

incidente deve ser evitado não somente pela ocorrência da sensibilidade dentária, 

mas principalmente pelos possíveis danos biológicos teciduais (BIAZZI et al., 2013). 

Nesses casos, é de fundamental importância a adequação do meio bucal antes da 

realização da terapia clareadora.  

Entre os procedimentos clínicos prévios, pode-se destacar o selamento de 

margens, o emprego de dessensibilizantes, o uso de pastas dentais para 

sensibilidade dentária, a realização das restaurações classe V e a vedação das 

trincas – que poderá ser realizado com selantes de fóssulas e fissuras, sistemas 

adesivos ou com a própria barreira gengival nos casos de clareamento in-office 

(BRASILINO et al., 2013).  



18 

 

O exame radiográfico deve ser realizado de maneira sistemática, verificando a 

existência de lesões pulpares ou cariosas e a idade biológica dos dentes clareados. 

Após a avaliação preliminar associada ao conhecimento das características 

anatômicas do grupo de dentes a ser clareado, poderá ser estabelecida a melhor 

terapia clareadora para o paciente (VARGAS, 2013). Acredita-se que dentes com 

câmera pulpar ampla (adolescente com dentes hígidos), bem como aqueles em que 

a distância entre a superfície dentária e a câmera pulpar é pequena (incisivos 

inferiores) devem ser submetidos a terapias mais brandas, preferencialmente o 

tratamento clareador caseiro em baixas concentrações (VIEIRA et al., 2013). Por 

outro lado, pacientes adultos que apresentam diminuição do volume pulpar ou 

dentes com tratamento endodôntico são os mais indicados para o clareamento in-

office ou jump start, associação das técnicas de consultório e caseira (MOGHADAM 

et al., 2013).  

Uma das grandes preocupações a respeito do clareamento dent rio   a 

penetra  o do peró ido de hidro  nio atrav s das estruturas dent rias, che ando a 

alcan ar a polpa    difus o do a ente clareador depende de vari veis como a 

constitui  o, a concentra  o e o tempo de aplica  o do produto clareador, e 

tamb m das caracter sticas morfoló icas e estruturais do dente     T   TT  et 

al., 2014). 

 ereira et al         relataram  ue o uso do peró ido de hidro  nio a     

aplicado durante 45 minutos foi capaz de causar danos pulpares irrevers veis em 

incisivos inferiores humanos   ltera  es como ampla  ona de necrose por 

coa ula  o foram verificadas nos dentes e tra dos e processados histolo icamente 

dois dias após a aplica  o do a ente clareador       E  ,         credita se  ue 

a sensibilidade dolorosa durante e após o procedimento clareador tenha rela  o 

com o tr nsito do peró ido atrav s da estrutura dent ria, empre ando ou n o uma 

fonte de ativa  o  ue produ a calor         E           T         ,        

 Os efeitos  ue o  el clareador causa na estrutura dent ria podem aumentar a 

suscetibilidade  s manchas por subst ncias corantes  Tais efeitos, como diminui  o 

superficial da microdure a, redu  o da concentra  o de c lcio e fosfato, e aumento 

da porosidade e ru osidade do esmalte t m sido relatados na literatura 

(CERQUEIRA et al., 2013). 

 uanto  s modifica  es estruturais do esmalte, al uns estudos su erem a 

transforma  o da hidro iapatita em ortofosfato de c lcio prim rio   uando a dentina 
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  analisada, a literatura apenas relata diminui  o de seus componentes or  nicos e 

inor  nicos em  uadros de simula  o do clareamento interno,  uando o a ente 

clareador   aplicado sob a superf cie dentin ria   E T    TT,         utro 

prejuízo bem documentado na literatura   a redução da capacidade adesiva da 

resina composta à superf cie clareada   linicamente, o pre u  o da ades o   

relevante, por ue o clareamento   fre uentemente considerado um tratamento 

est tico preliminar   necessidade de se restaurar os dentes (FALCÃO, 2013). 

 om o intuito de restabelecer a resist ncia adesiva do substrato o idado, 

a entes antio idantes tem sido relatados na literatura, para serem utili ados 

previamente   realização de procedimentos restauradores em esmalte recentemente 

clareado  Entre eles, o ascorbato de sódio tem se destacado por apresentar 

resultados favoráveis, pH neutro e biocompatibilidade (MAGHAIREH; ALZRAIKAT; 

GUIDOUM, 2014).  
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3 HIPÓTESES 

 

3.1 Hipótese nula  

 

A hipótese nula foi que a técnica selada não reduziria a sensibilidade dentária 

causada pela técnica de clareamento em consultório, sem alterar a sua eficácia. 

 

3.2 Hipótese de trabalho  

 

A hipótese de trabalho do estudo foi que a técnica selada reduziria a 

sensibilidade dentária causada pela técnica de clareamento em consultório, sem 

alterar a sua eficácia. 
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4 OBJETIVOS  

 

4.1 Objetivo geral 

 

O objetivo deste estudo clínico, randomizado, controlado, foi avaliar a eficácia 

da técnica de clareamento selada, em consultório, no clareamento e redução da 

sensibilidade trans e pós operatória. 

 

4.2 Objetivos específicos 

 

a) comparar o efeito de clareamento entre as técnicas convencional e 

selada, executadas em consultório, 1 semana e 6 meses após a 

execução do protocolo; 

b) comparar a intensidade de sensibilidade dentária causada pelas técnicas 

convencional e selada, durante e até 24 horas após o procedimento 

clareador. 
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5 MATERIAL E MÉTODOS 

 

Esta investigação clínica foi aprovada (número de protocolo CAE 

46139015.0.0000.5137) pelo Comitê de Ética em Pesquisa da Pontifícia 

Universidade Católica de Minas Gerais (ANEXO A). Este foi um estudo duplo-cego, 

randomizado, controlado, com um grupo pareado e taxa de alocação de 1:1. O 

estudo foi executado entre fevereiro de 2016 e setembro de 2016. Anteriormente aos 

procedimentos de clareamento, todos os voluntários que se dispuseram a participar 

da pesquisa foram submetidos a triagem odontológica e profilaxia dentária, com 

pedra pomes e água, com o uso de taça de borracha. Moldes de alginato dos dois 

arcos dentários de todos os indivíduos participantes foram realizados, em seguida 

obtidos os modelos de gesso tipo III e sobre estes construídas moldeiras 

personalizadas para clareamento em acetato (Whiteness FGM, Joinville, SC, Brasil). 

 
5.1 Cálculo amostral 

 

O tamanho da amostra foi calculado considerando-se um poder de teste de 

80%, com grau de significância de 5%, utilizando o risco absoluto de sensibilidade 

dentária de um estudo prévio (REZENDE et al., 2016a). Este estudo que usou várias 

regressões lineares múltiplas e ainda regressões logísticas, demonstrou que 

aproximadamente 63% dos pacientes relataram alguma sensibilidade dentária 

causada por clareamento em consultório. Assim, o cálculo considerou que apenas a 

redução do risco para valores inferiores a 20% seriam clinicamente interessantes, 

resultando em 16 participantes em cada grupo para a condição experimental. Dessa 

maneira, quarenta participantes (20 em cada grupo) foram incluídos na 

aleatorização, para considerar a possibilidade de abandono durante o 

acompanhamento. 

 

5.2 Critérios de inclusão e exclusão  

 

Os pacientes incluídos neste estudo clínico eram maiores de 18 anos de 

idade, tinham boa saúde geral e bucal, todos os seis dentes anteriores superiores 

naturais e hígidos, com cor A2 ou mais escura, determinado por comparação com a 

escala Vita Clássica (Vita-Zahnfabrik, Bad Säckinge, Alemanha). Todos os 
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participantes recrutados eram alunos de graduação de Faculdades de Odontologia, 

por meio de divulgação com fixação de pôsteres. Foram excluídos participantes que 

tinham sido submetidos a procedimentos de clareamento dentário prévio; grávidas e 

lactantes; com descoloração interna do dente (manchas de tetraciclina, fluorose ou 

hipoplasias); aqueles que estavam tomando qualquer tipo de medicamento, 

fumantes, ou que apresentavam facetas de desgaste nos dentes em consideração e 

ainda, qualquer outra patologia que pudesse causar sensibilidade, tais como, 

recessão gengival, exposição da dentina e doença periodontal. 

 

5.3 Medidas baseline  

 

Previamente aos procedimentos de clareamento, foram avaliados 

sensibilidade dentária e cor dos seis dentes anteriores superiores. A sensibilidade 

dentária foi avaliada utilizando uma escala visual analógica (EVA) (Fig. 1) e uma 

escala de classificação verbal (VRS). A EVA consiste em uma escala de 10 cm, 

colorida, que representa os valores de sensibilidade dentária, sendo que aqueles 

que não sentem nada de dor são representados pela cor verde escura à esquerda e 

os que sentem dor insuportável pela cor vermelha à direita. Cada participante definiu 

seu grau de dor apontando na escala, com uma caneta. A distância marcada pelo 

participante até a extremidade da escala que representa "nenhuma dor" foi medida e 

a distância registrada como o grau de sensibilidade dentária. O VRS é uma escala 

de 5 pontos, onde 0 = nenhum, 1 = leve, 2 = moderado, 3 = considerável e 4 = 

grave. Para a avaliação inicial, uma ligeira corrente de ar foi aplicada, com seringa 

tríplice, sobre as superfícies vestibulares dos dentes maxilares superiores. Os 

pacientes foram excluídos se a pontuação fosse diferente de 0. 

 

Figura 1: Escala visual analógica. 
 

 

 

 

 
 

Fonte: Elaborado pelo autor 
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Um espectrofotômetro (Easy Shade Compact, Vita-Zahnfabrik, Bad Säckinge, 

Germany) (Fig. 2a) foi utilizado para determinar a cor dos dentes. Este aparelho 

permite medir a intensidade do brilho (parâmetro L*) e tonalidade, variando de 

vermelho para verde (parâmetro a*) e de azul para amarelo (parâmetro b*). Três 

medidas foram determinadas em cada dente, enquanto que as médias destes 

valores de L*, a* e b* foram usadas na análise de cor (sistema CieL*a*b). Foi 

confeccionado um guia, com silicone denso, que se estendia de canino a canino, 

com uma perfuração de 6 mm de diâmetro na face vestibular de cada um dos seis 

dentes pesquisados, para permitir o posicionamento da ponta do espectrofotómetro 

e padronizar a avaliação durante o estudo (Fig. 2b). A determinação da cor também 

foi realizada utilizando as escalas Vita Clássica e Bleach Vita (Vita-Zahnfabrik). A 

avaliação da cor foi feita comparando a cor das escalas com o terço médio dos 

dentes. 

 

Figura 2: Espectofotômetro Easy Shade Compact utilizado para determinar a 

cor dos dentes (a). Guia de silicone posicionado para padronização das 

medidas com o espectrofotômetro (b). 

 
 

Fonte: Elaborado pelo autor 

 

5.4 Intervenção 

 

Os participantes incluídos no estudo foram distribuídos aleatoriamente por 

meio de uma lista randomizada, gerada por computador, para receber o protocolo de 

clareamento selado ou controle. Envelopes opacos selados que continham o 

tratamento para cada paciente foram numerados, acompanhando a lista gerada, 

sendo que estes foram abertos pelo operador apenas no momento da intervenção. 

Anteriormente, o tecido gengival dos dentes a serem clareados foi isolado utilizando 
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uma barreira gengival polimerizada por luz (Fig. 3b). O gel de peróxido de hidrogênio 

38% (Opalescence Boost, Ultradent, Indaiatuba, SP, Brasil) foi utilizado em três 

aplicações de 15 minutos cada, para ambos os grupos (Fig. 3c). Para o protocolo de 

clareamento selado, a moldeira de clareamento personalizada, previamente 

fabricada, foi posicionada sobre o agente de clareamento (Fig. 3d) e mantida nesta 

posição durante todo o procedimento. Para ambos os protocolos, duas sessões de 

clareamento foram realizadas com um intervalo de 7 dias. 

 
 

 

Figura 3: Clareamento dentário: confecção da barreira gengival (b), aplicação 

do agente clareador (c) e posicionamento da moldeira de clareamento 

personalizada (d). 

 
Fonte: Elaborado pelo autor 

 

5.5 Avaliações 

 

Os pacientes determinaram sua percepção de sensibilidade dentária aos 20 e 

40 minutos durante os procedimentos de clareamento, utilizando as escalas EVA e 

VRS. Os maiores valores de sensibilidade dentária relatados em todo o período do 

procedimento foram considerados para fins estatísticos. A sensibilidade dentária 

também foi avaliada imediatamente após os procedimentos de clareamento, usando 
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as mesmas escalas. Vinte e quatro horas após o procedimento de clareamento, os 

pacientes foram questionados sobre o nível de sensibilidade naquele momento e o 

mais alto nível de sensibilidade até aquele momento, usando apenas a escala 

verbal. Avaliação de cor dos seis dentes anteriores superiores foi realizada 7 dias 

após cada sessão de clareamento e 6 meses após o último procedimento de 

clareamento. Entre as sessões de clareamento e 7 dias após a ultima, os 

participantes foram orientados a não ingerir nenhum alimento ou bebida com forte 

coloração, tais como, açaí, café, chás, vinhos e refrigerantes escuros. Após este 

período toda a alimentação foi liberada. 

 

5.6 Análise estatística  

 

Os dados para a idade dos participantes para cada tratamento não 

apresentaram distribuição normal e foram analisados pelo teste de Mann-Whitney. O 

teste exato de Fisher foi utilizado para comparar as proporções entre sexo masculino 

e feminino alocados para cada tratamento. Dados de sensibilidade dentária usando 

a VRS foram analisados segundo risco absoluto de sensibilidade (escore 0 contra 

escores 1 a 4) e intensidade geral de sensibilidade. O risco absoluto e relativo de 

cada técnica foram calculados, seguido de determinação do intervalo de confiança 

(95%). Em cada momento da avaliação, o risco absoluto de sensibilidade dentária 

entre os tratamentos foram comparadas pelo teste exato de Fisher. Para VRS, 

dados de nível de sensibilidade dentária foram submetidos ao teste de Mann-

Whitney (comparando as técnicas). Teste de Friedman foi usado para analisar o 

efeito do "tempo de avaliação" na sensibilidade dentária, enquanto que comparações 

múltiplas foram realizadas pelo teste Tukey. Os dados de EVA foram submetidos a 

ANOVA 2-way com medidas repetidas.  

Escores foram atribuídos para a escala Vita Clássica (0 a 16) e Bleach guide 

(0 a 15) da cor de menor valor para maior valor, seguindo as seguintes sequências: 

 

a) Vita Clássica: B1 – 1; A1 – 2; B2 – 3; D2 – 4; A2 – 5; C1 – 6; C2 – 7, D4 – 

8; A3 – 9; D3 – 10; B3 – 11; A3,5 – 12; B4 – 13; C3 – 14; A4 – 15; C4 -16; 

b) Vita Bleachguide 3D: 0M1 – 1; 0,5M1 – 2; 1M1 – 3; 1M1.5 – 4; 1M2 – 5; 

1,5M2 – 6; 2M2 – 7; 2.5M2 – 8; 3M2 – 9; 3.5M2 – 10; 4M2 – 11; 4.5M2 – 

12; 5M2 – 13; 5M2.5 – 14;  5M3 – 15. 
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Para ambas as escalas, o teste de Mann-Whitney foi usado para avaliar um 

possível efeito da técnica de clareamento na alteração de cor. Considerando o 

abandono dos participantes na avaliação de 6 meses, dois testes de Friedman foram 

realizadas para cada protocolo de clareamento. A primeira análise utilizando apenas 

os dados a partir do baseline até que a medida realizada 7 dias após a segunda 

sessão. Para a segunda análise, os dados de pacientes que não retornaram para a 

última avaliação (6 meses) foram excluídos e todos os tempos de avaliação foram 

comparados. As comparações múltiplas foram realizadas pelo teste de Tukey. Em 

rela  o aos dados obtidos com espectrofotometria  Δ *, Δa* e *Δb foram calculadas 

por subtração a partir de valores do baseline. Delta E foi calculado pela seguinte 

e ua  o: ΔE= [ Δ  2 +  Δa 2 +  Δb 2]1/2   ados de Δ  *, Δa*, Δb * e ΔE foram 

submetidos individualmente a ANOVA 2-way de medidas repetidas. A análise dos 

dados foi realizada utilizando o software SigmaStat v.3.5 (Systat Software Inc., 

Chicago, IL, EUA). O nível de significância foi estabelecido em α =  , 5 para todas 

as análises. 
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Abstract 

This controlled randomized clinical trial aimed to evaluate the effect of covering the 

bleaching agent with a tray during the in-office bleaching on tooth sensitivity (TS) and 

bleaching effectiveness. Forty patients included in study were randomly allocated to receive 

in-office bleaching while the peroxide hydrogen was either covered or not (control) by a 

customized tray. Two sessions of bleaching were carried out with an interval of one week. 

The TS was recorded during the procedure and immediately after the bleaching agent removal 

using both visual analogue scale (VAS) and verbal rating scale (VRS). The peak of TS at first 

24 h as well as the TS reported after this time were also recorded using only VRS. Risks to TS 

were calculated for all time assessments. The bleaching effectiveness was measured 7 days 

after each session and 6 months after the last one using a spectrophotometer (CieL*a*b 

system) and by color match with the Vita Classical and Bleach guide scales. Differences on 

risk to TS were assessed by Fisher`s exact test. Data of VRS and color using scales were 

subjected to Friedman and Mann-Whitney tests.  Data on the CieL*a*b and VAS were 

analyzed by 2-way repeated-measure ANOVA and Tukey’s test. The bleaching technique did 

not affect the risk to and the level of TS reported, irrespective the time of measurement. 

Regarding the color evaluation, the bleaching technique also did not intervene of bleaching 

effectiveness. In conclusion, covering the bleaching agent with a tray was ineffective to 

reduce TS.  

 

Key Words: Tooth bleaching; tooth sensitivity; hydrogen peroxide 

. 

 

 

 

 

 

 

 

 



34 

 

Introduction 

Tooth bleaching is a usual conservative clinical procedure carried out by clinicians to 

solve aesthetics complaints of patients regard tooth discoloration (1,2). This aesthetic 

procedure can be performed either by clinician in office using highly concentrate hydrogen 

peroxide agents or the patients can use customized trays filled with low concentration of 

peroxides (usually carbamide peroxide) at home. Irrespective of the technique chosen, it has 

been reported satisfactory bleaching effectiveness for most of case of tooth discoloration 

when the procedure is well-conducted (3-5). Despite the successful, the tooth sensitivity (TS) 

reported by patients is a common adverse effect reported by patients submitted to tooth 

bleaching procedures, mainly when high concentration of peroxides is used at in-office 

techniques (5-7).  

A recent review identifying predictor factors associated with tooth sensitivity related 

to bleaching procedures found that around 63% of patients reports any TS after the in-office 

technique (5). Even though this sensitivity is transitory and disappears few hours after the 

procedure, the presence of sensitivity usually can result in interruption of the procedure, 

compromising the results. Based on this elevate occurrence of TS, preemptive use of 

desensitizer agents or anti-inflammatories has been proposed to reduce the risk to post-

bleaching TS (8-13). Only the former approach decreased significantly the tooth sensitivity, 

however, the application of desensitizers adds an extra step to the bleaching protocol, which is 

contrary to clinicians´ preference for simplification (14). 

Another approach evaluated in order to reduce the tooth sensitivity during the in-office 

bleaching is cover the bleaching agent with a customized tray (15,16). The rationale is to 

prevent dehydration of the gel and the rapid degradation of active agents in the gel, reducing 

the H2O2 penetration into the pulp chamber; which is responsible by TS (17). Considering that 

clinicians commonly associates in-office and at-home techniques to accelerate the bleaching 

effect; the same tray fabricated for the at-home bleaching can be used during the in-office 

procedure. Despite this technique be previously evaluated, controversial results were observed 

and doesn`t allow the determine the efficacy of the sealed in-office bleaching (15,16). Thus, 

the aim of this clinical trial was to assess the bleaching effectiveness and level of TS reported 

by patients when submitted to in-office bleaching using or not a customized tray during the 

procedure. The hypothesis of study was that the sealed technique reduces the TS caused by in-

office bleaching procedure without altering its effectiveness. 
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Material and Methods 

This clinical investigation was approved (protocol number CAE 

47633615.6.0000.5141) by the committee for the protection of human subjects of the local 

University. This was a randomized, single-blind, controlled trial with a parallel-group, and 

allocation rate of 1:1. The study was conducted from February 2016 to September 2016. 

Previously to the bleaching procedures, all the volunteers underwent dental screening and 

dental prophylaxis with pumice and water with the use of a rubber cup. Alginate impressions 

of both dental arches of all patients included in the study were performed and customized 

bleaching trays fabricated with acetate (Whiteness FGM, Joinville, SC, Brazil) using the stone 

replicas. 

 

Sample size calculation 

The sample size was calculated for a superiority trial, considering a power test of 80%, 

a significance level of 5%, using the absolute risk of TS as primary outcome. A prior (5) 

review using multi regression and logistic analysis demonstrated that approximately 63% of 

patients reported any TS caused by in-office bleaching. Thus, the calculation considered that 

only reducing the risk to values lower than 20% would be clinically advantageous, resulting in 

16 participants for experimental condition. Thus, forty participants were included in the 

randomization to address the possibility of drop-out during the follow-up. 

 

Inclusion and exclusion criteria  

Patients included in this clinical trial were at least 18 years old, had good general and 

oral health, and all six maxillary anterior teeth with shade A2 or darker, as judged by 

comparison with the scale of the Vita Classical (Vita-Zahnfabrik, Bad Säckinge, Germany). 

Participants were recruited from undergraduate students by poster fixed in the dental school. 

The participants were required to have the six caries-free upper anterior teeth without 

restorations and/or endodontic treatment. Participants that had undergone tooth-whitening 

procedures, pregnant/lactating; with severe internal tooth discoloration (tetracycline stains, 

fluorosis, pulpless teeth); those taking any kind of medicine, bruxism habits or any other 

pathology that could cause sensitivity (such as gingival recession, dentin exposure), smoker, 

with periodontal disease were excluded from the study.  
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Baseline measurements 

Previously to bleaching procedures, the TS and shade of the six upper anterior teeth 

were evaluated. The TS was evaluated using a visual analogue scale (VAS) and a verbal 

rating scale (VRS). The VAS consisted of a 10 cm scale presented the extreme values 

representing TS (no pain and worst pain) in its borders. The patient set her/his pain level by 

pointing with a pen to the scale and the distance between the marking and the border of the 

scale representing “no pain” was measured and recorded as the level of TS. The VRS is a 5-

point scale, where 0 = none, 1 = mild, 2 = moderate, 3 = considerable and 4 = severe. For the 

initial evaluation, a slight air-stream was applied over the buccal surfaces of the upper 

maxillary teeth. The patients were excluded if the scores were different from 0 in VRS. A 

spectrophotometer (Easy Shade Compact, Vita-Zahnfabrik, Bad Säckinge, Germany) was 

used to measure the tooth color. Three measurements were done for each tooth, while the 

means of L*, a* and b* values were used in shade analysis (CieL*a*b system). A dense 

silicon index extending form canine to canine, presenting a 6 mm of diameter perforation to 

allow the placement of the spectrophotometer tip, was confectioned to standard the evaluation 

during the study. Color measurement also was carried out using the Vita Classical and Bleach 

guide (Vita-Zahnfabrik) scales. The color evaluation was made by comparing the shade tabs 

with the middle third of the teeth. 

 

Intervention 

The patients included in the study were randomly allocated to receive either sealed 

bleaching protocol or control one by computer-generated randomized list. Sealed opaque 

envelopes containing the treatment for each patient were numbered following the generated 

list, while the envelopes were opened by the operator only at the moment of the intervention. 

Previously, the gingival tissue of the teeth to be bleached was isolated using a light-

polymerized resin dam. The 38% hydrogen peroxide gel (Opalescence Boost, Ultradent, 

Indaiatuba, SP, Brazil) was used in three 15-minute applications for both groups. For the 

sealed bleaching protocol, the customized bleaching tray previously fabricated was positioned 

over the bleaching agent and maintained in this position during the entire procedure. For both 

protocols, two sessions of bleaching were performed with an interval of one week.  
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Evaluations 

The patients recorded their perception of TS at 20 and 40 min during the bleaching 

procedures using both scales. The worst TS reported in the entire procedure period was 

considered for statistical purposes. The TS was also evaluated immediately after the bleaching 

procedures using the same scales. Twenty-four hours after the bleaching procedure, the 

patients were questioned about the level of sensitivity at that moment and the highest level felt 

until that moment, using only the verbal scale.  Color evaluation of six upper anterior teeth 

was repeated 7 days after each bleaching session and 6 months after the last bleaching 

procedure.  

 

Statistical analysis 

Data regards age of patients allocated for each treatment did not present normal 

distribution and were analyzed by Mann-Whitney Rank Sum Test. Fisher`s exact test was 

used to compare the proportions between males and females allocated for each treatment. 

Data on TS using the VRS were analyzed according to absolute risk of sensitivity (score 0 vs, 

scores 1 to 4) and overall sensitivity intensity. The absolute and relative risk for each 

technique were calculated, followed by determination of the confidence interval (95%). At 

each time of assessment, the absolute risk to TS between the treatments were compared using 

Fisher’s Exact test. For VRS, data of level of TS were submitted to Mann-Whitney Test 

(comparing the techniques). Friedman`s test was used to analyze the effect of “time of 

assessment” on TS, while multiple comparisons were carried out by Tukey`s test. Data from 

VAS were submitted to 2-way repeated measures ANOVA.  

Scores were attributed to color  tables of Vita Classical (0 to 16) and Bleach guide (0 

to 15) from whiter to darker shades. For both scales, Mann-Whitney test was used to assess a 

possible effect of bleaching technique on color. Considering the drop-out of participants at 6-

month evaluation, two Friedman`s tests were performed for each bleaching protocol. The first 

analysis used only data from baseline until the measurement performed 7 days after the 

second session. For the second analysis, data from patients who did not returned for last 

evaluation (6 months) were excluded and all time of assessment were compared. Multiple 

comparisons were performed by Tukey`s test. Regarding the data obtained with 

spectrophotometry; ∆L*, ∆a* and ∆b* were calculated by subtraction from baseline values. 

Delta E was calculated by following equation: ∆E= [(∆L)
2
 + (∆a)

2
 + (∆b)

2
]
1/2

. Data of ∆L*, 

∆a*, ∆b* and ∆E were individually submitted to 2-way repeated measure ANOVA. Data 
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analysis was performed using the SigmaStat v.3.5 statistical software package (Systat 

Software Inc., Chicago, IL, USA). The significance level was set at α = 0.05 for all analyses. 

 

Results 

No difference (p = 0.795) were found regards the age of patients allocated for sealed 

(22.4 + 1.5 years) and control (24.5 + 5.3 years) techniques. Seventy-five percent of 

participants allocated to received sealed bleaching were females against 70% of participants 

included in the control group (p = 1.000). Figure 1 presents the flow diagram of patients 

allocated to the study. All patients included in the study were analyzed regarding TS and 

bleaching effectiveness measurements carried out until 7 days after the second session. Three 

patients who received bleaching by control technique and two allocated to sealed technique 

did not attend to evaluation performed 6 months after the 2
nd

 session.  

Regarding the risk to TS during and after the procedures, no difference was observed 

between the bleaching techniques evaluated (Table 1). The risk to TS during the bleaching 

procedure ranged between 50-75%; while an absolute risk ranging between 15-45% was 

observed in the first 24 hours after the bleaching. Figure 2 presents the results for level of TS 

measured using the VRS. There was no difference between the bleaching techniques 

irrespective the time of assessment. For both bleaching techniques, Friedman`s test showed 

the moment of evaluation affected the level of TS (p < 0.001). In general, there was no 

difference between the sensitivity reported during and immediately after the bleaching 

procedures; while the level of TS increased within time until the achieve its higher level, 

when decreased to values close to zero after 24 hours. The results of level of TS measured 

using VAS is presented at Figure 3. Two-way repeated measures ANOVA showed that 

neither the factor “bleaching technique (p = 0.090), “time of assessment” (p = 0.182) or the 

interaction between the factors (p = 0.966) affected the level of TS reported using VAS.  

Results of color evaluation using shade scales were displayed at Table 2. The time of 

assessment affected the color of teeth evaluated for both shades scales (p< 0.001 for all 

analyses). For control technique, highest scores were observed at baseline followed by 

measurement performed 7 days after the 1
st
 session; while the color measurement carried out 

7 days and 6 months after the 2
nd

 session presented similar scores. The same behavior was 

observed for sealed technique when the Vita Classical scale was used. On the other hand; no 

difference was observed between the scores from evaluations performed 7 days after the 1
st
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and 2
nd

 sessions when the Bleach guide scale was used. Irrespective of the time of assessment 

and scale used, no difference between the bleaching techniques was observed.  

The results form CieL*a*b measurement are presented at Figure 4. Two-way repeated 

measure ANOVA showed that neither the “bleaching technique” (p = 0.130) or the “time of 

assessment” (p = 0.059) affected the ΔL*, while the interaction between the factors also was 

not significant (p = 0.989). Regarding the other parameters and ΔE, only the “time of 

assessment” (p < 0.001 for all analyzes) affected the results. On the other hand, the “bleaching 

technique” (p = 0.336 for Δa*; p = 0.156 for Δb*; p = 0.180 for ΔE) and interaction between 

the factors (p = 0.147 for Δa*; p = 0.212 for Δb*; p = 0.315 for ΔE) were not significant. For 

Δa* and Δb*, the highest values were observed 7 days after the first session and no difference 

occurred between the other times of assessment. In opposite, the highest values of ΔE were 

observed 7 days after the 1
st
 session, while no difference was observed between 7 days and 6 

months after the second session.  

 

Discussion 

Despite the at-home bleaching be largely accepted by patients resulting in proper 

bleaching effectiveness and reduced TS (3-5); the in-office bleaching is recommended in 

some clinical situations including patients presenting gingival recession, gastric disorders, 

reduced salivary flowing, or when the patient prefer does not use a tray during at least 2 hours 

during several days in row (18,19). The bleaching protocols carried out in office generally 

uses high concentration of hydrogen peroxide in order to reduce the time of procedure (3-5). 

However, increasing the concentration of peroxide results in higher peroxide and its products 

inside the pulpal chamber, increasing the level of TS when compared to protocols using 

reduced peroxide concentration (6). The rationale of covering the bleaching agent with a tray 

during the in-office bleaching is to reduce the penetration of peroxide through the tooth hard 

tissues to reach the pulpal tissue (17), whereas lower peroxide concentration results in 

reduced TS reported by patients (20). Differently of expected, however; the sealed in-office 

technique presented similar clinical outcomes to those obtained with the control technique. 

Thus, the hypothesis of present study was rejected. 

Further to reduction on peroxide and its products penetration, it could be expected that 

covering the bleaching agent with a customized tray also would reduce the physical pain 

induced by air flowing.  Differently from hypersensitivity associated to root dentin exposition, 

the pain related to tooth bleaching procedures is due to inflammation of pulp tissue due to 
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oxidation stress caused by the presence of peroxide in contact with the pulpal cells. However, 

it has been demonstrated that high-concentrated peroxide may increase the porosity of enamel 

and allow that simple air currents reach the dentinal tubules to sensitize the sensory nerve 

fiber endings located inside of these tubules. In fact, it is common some patients reported 

post-bleaching TS when exposed to air currents such as those from air-conditioning (21,22). 

Thus, it was expected that maintaining the teeth covered with the tray during the bleaching 

would reduce the TS at least during the procedure, while no modification on risk and level of 

TS was observed using the sealed technique.  

Differently of present study, a prior clinical trial found reduction on TS during the 

bleaching procedure by covering the peroxide with a tray, while the difference only was 

observed after 40 minutes from beginning of procedure, which was carried out with a single 

45-minute application (15). In fact, it has been demonstrated the using the hydrogen peroxide 

in a single 45-minute application instead three consecutive 15-minute one (as performed in 

the present study) increase the TS. Moreover, it is important emphasize that this prior study 

used only 10 patients for each experimental condition and the p-value calculated 

demonstrating difference between the bleaching protocols was 0.03, which probably 

implicates in reduced power test. In opposite, a second trial also evaluating the effectiveness 

of sealed in-office and using the bleaching agent in a single 45-minute application did not find 

any reduction on TS during the procedure (16). Interestingly, this last trial found that the 

sealed technique increased the TS measured 24 hours after the in-office bleaching procedures, 

while the authors speculated the covering the bleaching agent could delays the peroxide 

penetration through of tooth hard tissues. One more time, differences on bleaching protocol 

with the present study (three consecutive 15-minute applications versus a single 45-minute 

application) can explain the differences on outcomes.  

The TS was assessed using two different tools in the present study. Likely to other 

studies evaluating pain (7-12, 16), the VAS is largely used and commonly results in data with 

high variation coefficient, which ranged from 92 to 188% in the present study. One 

explanation for this occurrence is that perception of patients regards the local to mark his/her 

level of pain in the scale depends of participant`s understanding, while it is common to 

observe patients without pain marking any level of TS in the VAS. Data with high variability 

requires huge sample sizes to demonstrated any significant effect of treatment; whereas it is 

difficult to estimate the real effect of experimental treatment during the sample size 

calculation (23,24). In the present study, the sample size was calculated based no primary 

outcome risk to TS. Despite the importance of intensity, the authors believe that alternative 
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bleaching protocols must aim reduce the amount of patients reporting any TS, instead only 

reduce his/her level of TS. In opposite to VAS, VRS seems be more clear to patient 

understand how to report his/her TS once that the different levels of sensitivity can be 

described and ranked in 5 scores, including absence of any sensitivity. This last score also 

allows to calculate more precisely the risk to TS, which is an important outcome (primary 

outcome in the present study). Another advantageous of VRS is that using this scale facilitates 

to measure the TS reported by patient even in his/her absence; while the score can be 

responded by telephonic contact, for example. 

Regarding the color evaluation, covering the bleaching agent with a customized tray 

did not intervene on bleaching effectiveness, which is in accordance to prior studies. Further 

to color analysis using the CieL*a*b system, the Vita Classical and bleach guide scales were 

used. Using these scales facilitates to clinicians understand easily the initial and final color 

achieved with the bleaching procedures. Moreover, using these scales facilitate to 

standardized the baseline shade of teeth included for each treatment, once that the initial color 

affected the measurement of color alteration. Lower bleaching effect is observed for bleaching 

procedures carried out on whiter teeth (5). No difference was observed between the teeth of 

patients allocated to sealed and control techniques in the present study. Thus, any possible 

difference on color (this was not observed) at any time of assessment would be related mainly 

to bleaching technique. In general, the second session produced additional bleaching effect; 

while the shade achieved after this second procedure was stable with 6 months of follow-up. 

This last color evaluation is important to ensure the stability of bleaching procedure 

considering the possible rebound effect (25). Furthermore, the bleaching effectiveness was 

assessed using a spectrophotometer that allows measure the alteration on brightness 

(parameter L*) and hue, ranging from red to green (parameter a*) and from blue to yellow 

(parameter b*).  Regarding the brightness, no additional effect was observed with the second 

bleaching session and within 6-month of follow-up, irrespective the bleaching technique. On 

the other hand, the second session reduced the values of a* (less yellow) and b* (less red), 

while the values obtained after this time were maintained for 6 months. The additional 

bleaching effect of second session was confirmed by ΔE, which is the average of all deltas 

calculated for all color parameters. 

In conclusion, the outcomes of present study demonstrated that no clinical 

advantageous can be obtained by covering the bleaching agent with a customized tray. 

Considering the additional clinical steps required to confection the customized tray, it is 
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reasonable to conclude that applying the peroxide over the teeth and maintaining without any 

coverage during the entire in-office bleaching remains the protocol of choice. 

 

Conclusions 

1. Using a customized tray over the bleaching agent at in-office bleaching: 

2. Did not alter the level and risk to sensitivity at all moments of evaluation; 

3. Did not affect the bleaching effectiveness.  

 

Resumo 

Este ensaio clínico randomizado controlado visou avaliar o efeito de cobrir o agente de 

branqueamento com uma moldeira durante o clareamento no consultório sobre a sensibilidade 

dentária (SD) e a eficácia do clareamento. Quarenta pacientes incluídos no estudo foram 

alocados aleatoriamente para receber o clareamento no consultório enquanto o peróxido de 

hidrogênio era coberto ou não (controle) por uma moldeira personalizada. Foram realizadas 

duas sessões de clareamento com um intervalo de uma semana. A SD foi registada durante o 

procedimento e imediatamente após a remoção do agente de clareamento utilizando tanto a 

escala analógica visual (VAS) como a escala verbal de classificação (VRS). O pico de SD nas 

primeiras 24 h, assim como o SD relatado após este tempo, foram também registados 

utilizando apenas VRS. Os riscos para SD foram calculados para todas as avaliações de 

tempo. A eficácia do clareamento foi medida 7 dias após cada sessão e 6 meses após a última 

utilizando um espectrofotómetro (sistema CieL * a * b) e por correspondência de cor com as 

escalas guia Vita Classical e Bleach. As diferenças de risco para SD foram avaliadas pelo 

teste exato de Fisher. Dados de VRS e cor usando escalas foram submetidos a testes de 

Friedman e Mann-Whitney. Os dados de CieL * a * b e VAS foram analisados por ANOVA 

de repetição de duas vias e teste de Tukey. A técnica de clareamento não afetou o risco e o 

nível de TS relatado, independentemente do tempo de medição. Quanto à avaliação da cor, a 

técnica de clareamento também não interferiu na sua eficácia. Em conclusão, a cobertura do 

agente de clareamento com uma moldeira foi ineficaz para reduzir SD. 
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(*) Fisher exact test (α=0.05); ** Confidence Interval 

Table 1. Risk of patient reports tooth sensitivity.  

Time assessment Bleaching technique 

Tooth sensitivity during 

treatment (number of 

participants) P value * 
Absolute risk  

(95% CI **)  

Relative risk 

 (95% CI **) 

Yes No 

During 1
st
 session 

Control 13 7 

0.731 

0.65 (0.43-

0.82) 
1.15 (0.77-1.74) 

Sealed 15 5 
0.75 (0.53-

0.89) 

5 minutes after 1
st
 

session 

Control 8 12 

0.343 

0.40 (0.22-

0.61) 
1.50 (0.79-2.86) 

Sealed 12 8 
0.60 (0.39-

0.78) 

24 h after 1
st
 session 

Control 3 17 

1.000 

0.15 (0.05-

0.36) 
1.33 (0.34-5.21) 

Sealed 4 16 
0.20 (0.08-

0.42) 

During 2
nd

 session 

Control 10 10 

1.000 

0.50 (0.30-

0.70) 
1.10 (0.61-1.99) 

Sealed 11 9 
0.55 (0.34-

0.74) 

5 minutes after 2
nd

 

session 

Control 6 14 

0.514 

0.30 (0.15-

0.52) 
1.50 (0.66-3.43) 

Sealed 9 11 
0.45 (0.26-

0.66) 

24 h after 2
nd

 session 

Control 5 15 

0.695 

0.25 (0.11-

0.47) 
1.80 (0.73-4.43) 

Sealed 3 17 
0.45 (0.26-

0.66) 
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Table 2. Median (1
st
/ 3

rd
 quartiles) of color measurement using both Vita Classical and Bleach 

guide scales during the entire trial. 

Time assessment 

Color guide scales 

Vita Classical (0 to 16) Bleach guide (0 to 15) 

Sealed Control Sealed Control 

Baseline 8.5 (8.8/9.6) 
Aa 

8.8 (7.6/10.1) 
Aa 

8.3 (8.1/8.7)
 Aa

 8.3 (8.2/ 5.7) 
Aa 

7 days after 1
st
 session 4.3 (3.6/4.7)

 Ba
 4.8 (3.9/5.4)

 Ba
 5.7 (5.6/5.9)

 Ba
 6.0 (5.7/6.2)

 Ba
 

7 days after 2
nd

 session 2.3 (2.2/2.8)
 Ca

 2.7(2.3/4.0)
 Ca

 5.0 (5.0/5.4)
 BCa

 5.0 (5.0/5.1)
 Ca

 

6 months after 2
nd

 session 2.7 (2.0/3.2)
 Ca

 2.7 (2.3/3.3)
 Ca

 5.0 (5.0/5.0)
 Ca

 5.0 (5.0/5.5)
 Ca

 

Distinct letters (upper for column, lowercase for line) indicate statistical difference (p < 0.05). 
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Legend Figures 

 

Figure 1. Flow diagram of the clinical trial. 

Figure 2. Level of tooth sensitivity measured using verbal rating scale (VRS). P-values 

calculated by Mann-Whitney test comparing the two bleaching techniques. 

Figure 3. Level of tooth sensitivity (means, standard deviation) measured using visual 

analogue scale (VAS).  

Figure 4. Results of color evaluation (means, standard error) using the spectrophotometer 

(CieL*a*b system). For the same Δ, distinct letters indicate statistical difference (p < 0.05). 
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6.2 Artigo científico 2 

 

Effectiveness of association between in-office and at-home tooth bleaching: 

randomized, single blind clinical trial. 

 

Periódico:  

Brazilian Oral Research (Qualis A2) 

 

Endereço eletrônico das normas do periódico: 
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Abstract 

This controlled randomized clinical trial evaluated the effect of to associate at-home 

with in-office bleaching procedures on tooth sensitivity (TS) and bleaching 

effectiveness. Forty patients were included in study and received one session of in-

office bleaching with 38% peroxide hydrogen. Following, the patients were randomly 

allocated to receive a second session of in-office bleaching or to use a tray delivering 

10% carbamide peroxide during 7-day in row. The worst score of TS reported during 

or after each bleaching procedure was recorded using a verbal rating scale; while the 

risk to TS (score different from 0) was calculated. The color changes were measured 

7 days after each in-office session (for patients receiving in-office procedures only) or 

after the end of the at-home bleaching (for combined protocol), and 6 months after 

the last procedure for both bleaching protocols. The color was assessed by a 

spectrophotometer and by color match with the Vita Classical and Bleach guide 

scales. Statistical analyses were carried out to assess possible differences between 

the protocols regarding the outcomes and to analyze the effect of time of assessment 

on color changes. The bleaching protocol did not affect the risk to and the maximum 

level of TS reported, irrespective the time of assessment. Regarding the color 

evaluation, the bleaching protocol also did not intervene on the ultimate tooth color. 

In conclusion, after one in-office bleaching session, there was no difference to 

perform a second in-office session or associate them to one-week at-home bleaching 

regarding bleaching effectiveness and TS.   

Descriptors: Tooth bleaching; Tooth sensitivity; Hydrogen peroxide. 
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INTRODUCTION 

Tooth bleaching is a usual conservative clinical procedure carried out by 

clinicians to solve aesthetics complaints of patients regards to tooth discoloration. 

This aesthetic procedure can be performed either by clinician in-office using highly 

concentrate hydrogen peroxide agents or the patients can to use customized trays 

delivering peroxides (usually carbamide peroxide) in low-concentration at home.1,2 

Irrespective the technique chosen, it has been reported satisfactory bleaching 

effectiveness when the procedure is well-conducted for most of cases of tooth 

discoloration.2,3 However, the tooth sensitivity (TS) reported by patients is a common 

adverse associated to tooth bleaching procedures, mainly when peroxides at high 

concentration are used in office.2-5  

Regardless the higher incidence of TS than that observed for at-home 

techniques, in-office tooth bleaching remains as a useful technique to solve tooth 

discoloration when the patients present any contra-indication for use of trays 

delivering peroxides such as the presence of gingival retraction or gastric disease.6,7 

Moreover, the reduced dependency of patient collaboration and increased control of 

procedure by clinician are additional factors favoring the indication of in-office 

technique. Another important aspect driven the choice of bleaching technique is the 

time of treatment required to achieve tooth color desired by patient.  

Since it is usually required more than one in-office bleaching session to 

achieve satisfactory results, the time required between consecutive sessions (usually 

one week) to allow reduce the pulp inflammation caused by peroxides at high 

concentration delays the treatment.8-10 Therefore, in order to accelerate the bleaching 

process, it has been suggested to associate in-office bleaching with at-home 

procedures.11-14 In the combined technique, a customized tray and a bleaching agent 

presenting reduced concentration of peroxide is left with the patient after the first 

session of in-office tooth bleaching to be used at home. However, possible 

advantageous of combined technique to accelerate the tooth bleaching or its effect 

on the tooth sensitivity is not fully elucidated. Thus, the aim of this clinical trial was to 

assess the bleaching effectiveness and level of tooth sensitivity reported by patients 

submitted a single in-office bleaching session combined with at-home bleaching for 

7-day in row when compared to two sessions of in-office bleaching with one week of 

interval between them. The null hypothesis of study was that the combined technique 
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did not alters 1) the incidence and level of tooth sensitivity, and 2) the ultimate tooth 

color when compared to two session of in-office bleaching. 

 

MATERIAL AND METHODS 

This clinical trial was approved by the committee for the protection of human 

subjects of the local University (CAAE 47633615.6.0000.5141). This study was a 

randomized, single-blinded clinical trial with a parallel design. The study was 

conducted from February 2016 to September 2016. Previously to the bleaching 

procedures, all the volunteers underwent dental screening and dental prophylaxis 

with pumice and water with the use of a rubber cup. 

 

Sample size calculation 

The sample size calculation used the absolute risk to TS as primary outcome 

and data from a previous study that carried out two session of in-office bleaching with 

one-week of interval between them and reported a risk to TS of 90%.15 The 

calculation was performed for equivalence trial with a binary outcome, considering a 

power test of 80%, a significance level of 5%, and an equivalence limit of 30%. Thus, 

40 patients (20 per experimental condition) were included in the study according to 

sample size calculation. 

 

Inclusion and exclusion criteria  

Patients included in this clinical trial were at least 18 years old, had good 

general and oral health, and all six maxillary anterior teeth with shade A2 or darker, 

as judged by comparison with the scale of the Vita Classical (Vita-Zahnfabrik, Bad 

Säckinge, Germany). The participants were required to have the six caries-free upper 

anterior teeth without restorations and/or endodontic treatment. Participants that had 

undergone tooth-whitening procedures, pregnant/lactating, with severe internal tooth 

discoloration (tetracycline stains, fluorosis, pulpless teeth), taking any kind of 

medicine, presenting bruxism habits or any other pathology that could cause TS 

(such as gingival recession, dentin exposure), smoker, or with periodontal disease 

were excluded from the study.  
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Baseline measurements 

Previously to bleaching procedures, the presence of TS and the shade of the 

six upper anterior teeth were evaluated. The TS was evaluated using a verbal rating 

scale (VRS) consisting in a 5-point scale, where 0 = none, 1 = mild, 2 = moderate, 3 

= considerable and 4 = severe. Patients presenting scores different from 0 when a 

slight air-stream was applied over the buccal surfaces of the upper maxillary teeth 

were excluded. A spectrophotometer (Easy Shade Compact, Vita-Zahnfabrik, Bad 

Säckinge, Germany) was used to measure the tooth color.  A dense silicon index 

extending form canine to canine with a 6 mm of diameter perforation to allow the 

placement of the spectrophotometer tip was to standardize the readings. Three 

measurements were done for each tooth, and the average was recorded. Color 

measurement also was performed using the Vita Classical and Bleach guide (Vita-

Zahnfabrik, Bad Säckinge, Germany) scales. Using the scales, the color evaluation 

was done by comparing the shade tabs with the middle third of the teeth. 

 

Intervention 

All patients included in the study were submitted to one session of in-office 

tooth bleaching at the first appointment. The gingival tissue of the teeth to be 

bleached was isolated using a light-polymerized resin dam and the bleaching agent 

(38% hydrogen peroxide gel; Opalescence Boost, Ultradent, Indaiatuba, SP, Brazil) 

was applied over the buccal tooth surfaces. The peroxide was maintained 

undisturbed for 45-minute in a single application. Following, according to randomized 

list, the patients allocated to combined technique received a customized tray and a 

bleaching agent (10% carbamide peroxide, Opalescence PF 10%, Ultradent, 

Indaiatuba, SP, Brazil) to be inserted into the tray prior to at-home bleaching. These 

participants were instructed to perform the at-home bleaching procedure using the 

filled tray for at least 4-hour per day during 7-day in row. The other participants, 

allocated to in-office technique only, returned after one week for a second session of 

in-office tooth bleaching following the same protocol described previously.  
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Evaluations 

The worst score of TS reported by patients during or after each beaching 

protocol was recorded.  The absolute risk to TS was calculated based on percentage 

of scores different from 0 observed during/ after each in-office session and during the 

entire at-home bleaching.  Color evaluation of six upper anterior teeth was repeated 

one week after each in-office bleaching session for the participants who received only 

this type of procedure. For the participants allocated to combined technique, the color 

evaluation was performed one week after the last day using the tray containing the 

bleaching agent. All participants of both bleaching protocols returned after 6 months 

to evaluate the color stability. At each time of color assessment, ∆E was calculated 

based on the followin  e uation: ∆E= [ ∆  2 +  ∆a 2 +  ∆b 2]1/2. For data from color 

scales, the shade change units (SGU) were calculated subtracting the scores at each 

time from those measured at baseline.   

 

Statistical analysis 

Demographic characteristics of participants allocated for each bleaching 

protocol regarding age and gender were compared by T-test and Fisher`s exact test, 

respectively. The scores recorded for the teeth color from participants of each 

protocol were compared at baseline by Mann-Whitney test.  

At each time of assessment, comparison of the color changes between the 

protocols was carried out by Mann-Whitney (for SGUs in both scales) or T-test (for 

∆E    ata measured with in-office bleaching one week after both 1st and 2nd sessions 

were compared to measurements performed one week after the ending of at-home 

bleaching. The effect of the time of assessment on color changes were analyzed by 

Friedman or Wilcoxon (for SGUs in both scales); and One-way repeated measures 

ANOVA or paired T-test  for ∆E    

At each time of assessment, the absolute risk to TS between the protocols 

were compared usin   isher’s E act test   elative risks with their confidence 

intervals also were calculated using the protocol with two in-office sessions as 

control. The comparison between the protocols regarding the maximum levels of TS 

after each bleaching procedure were performed by Man-Whitney test. Data analyses 

were performed using the SigmaStat v.3.5 statistical software package (Systat 
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Software Inc., Chicago, IL, USA). The significance level was set at α = 0.05 for all 

analyses. 

 

RESULTS 

Table 1 presents the characteristics of samples at baseline. No differences in 

age and gender were found between the participants whose teeth were allocated to 

each protocol. Most of participants were female (60% for both protocols) and young 

(around 24-year old). Scores of colors were similar between the teeth allocated to the 

receive two in-office sessions and for whose submitted to combined protocol. Figure 

1 presents the flowchart of participants included in the study. 

The results of color evaluation are presented at Table 2. Irrespective the tool 

used to measure color changes, no difference between the protocols evaluated were 

observed at all times of assessment. The second in-office session resulted in 

additional bleaching effect, but without difference to the color achieved using at-home 

bleaching (combined protocol). No significant rebound color effect was observed after 

6-month of follow-up. Both protocols presented similar risk to TS during/ after the 

bleaching procedures (Table 3). The maximum level of TS reported also was similar 

for both protocols (Figure 2).  

 

DISCUSSION 

Further to improve the aesthetic of smile, patients frequently requires faster 

and painless procedures to solve tooth discoloration. Despite the satisfactory 

aesthetic results, in-office tooth bleaching present high incidence of TS and usually 

requires two or three 50-minute clinical sessions to achieve satisfactory bleaching 

effect.2,3 Once that the TS is related to pulp inflammation, delay times of around one-

week between two sessions have been advocated to allow reduce this inflammatory 

process without additional damage to pulp tissue.10 On the other hand, using tray-

delivering bleaching agent for one week immediately after the in-office bleaching 

does not allow reduce the pulp inflammation and could increase the risk and level of 

TS when compared to two in-office bleaching sessions with one-week of interval 

between them. However, both protocols evaluated in the present study presented 

similar risk and maximum level of TS; leading us to accept the first null hypothesis. 
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The sensitivity reported by patients following tooth bleaching procedures is 

related to inflammatory processes induced by the presence of peroxide and its 

products into the pulpal chamber, reducing ability of pulpal cell proliferation, its 

metabolism and viability, and compromising the pulp-reparative capacity.16-20 

Moreover, oxidative stress caused by peroxide penetration into the pulp chamber 

increases the level of mediators of inflammation as prostaglandins, bradykinin, and 

substance P; while the presence of bradykinin is responsible by tooth pain.21,22 

Studies evaluating the time required to reverse the inflammatory process are usually 

conducted using cultured pulp cells or extracted teeth from human or dogs.17,20,23-25 It 

has been demonstrated that the bleaching-induced inflammatory reaction is a slow 

but reversible process, while only after 60 days it is possible to observe absence of 

hemorrhage, resorption, or inflammatory infiltration.23 Thus, for both bleaching 

protocols evaluated, any degree of pulp inflammation was present during the second 

application of bleaching agent (at-home or in-office) following the first session of in-

office bleaching. However, considering that a reduction on inflammatory process is 

time-dependent, it could be expected lower degree of inflammation one-week after 

the first bleaching session than at one day after. Thus, the presence of more inflamed 

pulp for the combined protocols could favors TS development even using lower 

concentration bleaching agent containing 10% carbamide peroxide (corresponding to 

3.3% hydrogen peroxide).26-28 

Regarding the bleaching effectiveness, other factors than bleaching technique 

has been related to color changes including the teeth color at baseline and patient`s 

age. Increased bleaching effect tends to occurs for darker teeth and younger 

patients.3 In the presents study, no difference on age and color at baseline was 

observed between the patients allocated for receive combined or only in-office 

bleaching procedures, while young participants with teeth presenting middle degree 

of darkness were included for both bleaching protocols. On important observation is 

that the color change obtained after the in-office session for the combined protocol 

was not measured. Teeth tends to appear whiter immediately after the in-office 

bleaching procedure due to dehydration caused by isolation and demineralization 

caused by acidity of bleaching agent; and a few days are required to reverse these 

process.29,30 Once that the at-home bleaching began one day after the in-office 

bleaching, this delay time was not enough to effectively measure the bleaching effect 

achieved with the first bleaching procedure. However, it is possible to state that 
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similar color change was obtained for both protocols following the in-office bleaching 

carried out at the first appointment. Thus, the absence of significant difference 

between the color changes measured one week after the end of the combined 

protocol and one-week after the first in-office session demonstrated that the at-home 

bleaching had limited effect on the tooth color. However, it important to emphasize 

that the color measured one-week after the end of combined protocol was similar to 

that achieved with two in-office bleaching sessions at the same time of assessment; 

despite the second session of in-office bleaching have improved the bleaching effect. 

In fact, both bleaching protocols spend the same time and achieve similar tooth color 

once that the second in-office bleaching was performed in the same day when the 

patients allocated to combined protocol ends the at-home home bleaching. 

Therefore, the second null hypothesis of study was also accepted. 

Both protocols resulted in ∆    ≈ 5   and ∆E ≈ 9   that are accordin  to the 

color changes observed in other clinical trials for either at-home or in-office 

bleaching.2,3 Further to obtain a required color, the stability of the bleaching effect 

achieved is another important point. Aggressive bleaching protocols causing 

significant pulp damage can to result in response of this tissue to produce reactional 

dentin, resulting in rebound effect over the bleached teeth.31 In the present study, the 

tooth color was re-evaluated 6 months after the end of the bleaching protocols and 

no difference with the color measured one week after the final bleaching procedures 

was observed, demonstrating the stability of tooth color achieved with both protocols. 

The outcomes of the present study demonstrated that the bleaching protocol 

combining both in-office and at-home procedures was unable to accelerate the 

bleaching effect when compared to two in-office sessions with one week of interval 

between them. Furthermore, no difference regarding TS was observed between the 

bleaching protocols evaluated. 

 

CONCLUSIONS 

The present clinical did not find any difference regarding color change and TS 

between to perform a second in-office procedure or an at-home bleaching for 7-day 

in row after to begin the bleaching protocol with in-office bleaching session.   
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Table 1. Characteristics of samples at baseline. 

Characteristics  In-office Combined p-value 

Age – Means (SD); years 24.5 (5.3) 23.7 (4.7) 0.619 1 

Gender – Male/Female 6/14 6/14 1.000 2 

Color at Vita Classic - 

Median  

(1st/ 3rd quartiles); scores 

8.8 (7.6/ 10.1) 8.5 (7.1/ 9.2) 0.481 3 

Color at Vita Bleach guide- 

Median (1st/ 3rd quartiles); 

scores 

8.3 (8.2/ 8.5) 8.5 (7.7/ 8.8) 0.978 3 

SD – Standard deviation. 

1. T-test; 2. Fisher`s Exact test; 3. Mann-Whitney.  
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Table 2. Results of color evaluation performed with scales and spectrophotometer. 

Color measurement Time of assessment
¥
 In-office Combined p-value 

Vita Classic 

Median (1
st
/ 3

rd
 quartiles); 

∆SGU 

7 days  - 4.2 (-5.4/ -3.3) 
A 

-5.0 (-6.4/ -4.4) 0.053 
1
 

14 days -5.6 (-6.5/ -4.8) 
B 

- 0.350 
1
* 

6 months  -5.6 (-6.5/ -4.8) 
B 

-5.7 (-6.7/ -3.9) 0.561 
1
 

p-value < 0.001 
2
 0.970 

3
  

Vita Bleach guide 

Median (1
st
/ 3

rd
 quartiles); 

∆SGU 

7 days  -2.3 (-2.7/ -2.3) 
A 

-2.8 (-3.9/ -2.3) 0.072 
1 

14 days -3.3 (-3.3/ -2.8) 
B 

- 0.192 
1
*

 

6 months  -3.2 (-3.5/ -2.8) 
B 

-3.0 (-4.0/ -2.5) 0.714 
1
 

p-value < 0.001 
2
 0.156 

3
  

Spectrophotometer 

Means (SD); ∆E 

7 days  6.9 (1.6) 
B 

7.8 (2.7) 0.122 
4 

14 days 9.7 (3.0) 
A 

- 0.189 
4* 

6 months  9.5 (2.0) 
A 

8.4 (3.1) 0.580 

p-value < 0.001 
5 

0.112 
6
  

¥ - After the 1
st
 bleaching procedure.  

1. Mann-Whitney; 2. Friedman; 3. Wilcoxon; 4. T-test; 5. 1-way Repeated Measures ANOVA; 6. Paired T-test. Distinct letters indicate 
statistical differences (p < 0.05). 
* The evaluation after 14 days for in-office technique was compared with the values observed 7 days after the end of combined technique.  
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Table 3. Risk to tooth sensitivity caused by tooth bleaching during the entire treatment. 

Time of 

assessment 

Bleaching 

Protocol 

Presence/ 

absence of 

tooth sensitivity 

Absolute risk  

(95% CI) 

Relative Risk  

(95% CI)* 
p-value 1 

1st bleaching 

In-office  17/ 3 0.85 (0.64 – 0.95) 

1.00 (0.77 – 1.30) 1.000 
In-office 

(combined) 
17/ 3 0.85 (0.64 – 0.95) 

2nd bleaching 

In-office 16/ 4 0.80 (0.58 – 0.92) 

0.63 (0.38 – 1.02) 0.096 
At-home 

(combined) 
10/ 10 0.50 (0.30 – 0.70) 

1. Fisher`s Exact test. * Considering in-office as control. CI – Confidence interval.  
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Figure 1.  Flowchart of participants included in the study. 
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Figure 2. Box-plot presenting the maximum level of tooth sensitivity reported by 

participants after each bleaching procedure. P-value calculated by Mann-Whitney. 
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7 CONSIDERAÇÕES FINAIS 

 

Os resultados do presente estudo demonstraram que não houve vantagem 

clínica na proteção do agente clareador com moldeira personalizada. Considerando 

os passos clínicos adicionais necessários para confeccionar da moldeira 

personalizada, é prudente concluir que a aplicação do peróxido sobre os dentes e 

sua manutenção sem qualquer proteção durante toda a técnica de clareamento de 

consultório continua sendo o protocolo de escolha. 
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clareado. Revista Odontologia da Universidade Cidade de São Paulo, v.25, n.2, 
p. 154-163, 2013. 
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ANEXO A - Comprovante de aprovação pelo Comitê de Ética em Pesquisa 
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ANEXO B - Parecer Consubstanciado da CONEP 
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ANEXO C - Produção intelectual do aluno durante o Curso de Doutorado 

 
Artigos completos publicados ou aceitos em periódicos (cópia da primeira 

página) 

 
1.  rti o intitulado “Effect of increased post length due to the presence of the 

remaining coronal structure on the fracture strength of post-retained 

restorations” foi publicado no periódico “European Journal of Prosthodontics 

and Restorative Dentistry”. 

2.  rti o intitulado “Substituição de restaurações estéticas anteriores: efeito da 

fluorescência de resinas compostas na odontologia estética” foi publicado no 

periódico “Revista Odontológica do Brasil Central”. 

 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.google.com.br/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjh1KvY77nQAhWBiJAKHa0HDvEQFggbMAA&url=http%3A%2F%2Fwww.ejprd.org%2F&usg=AFQjCNEGlz8JMz-0cDWnzvLfppYuJvDffQ&sig2=ZMin66-mN2P26jf2TemMEQ&bvm=bv.139250283,d.Y2I
http://www.google.com.br/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjh1KvY77nQAhWBiJAKHa0HDvEQFggbMAA&url=http%3A%2F%2Fwww.ejprd.org%2F&usg=AFQjCNEGlz8JMz-0cDWnzvLfppYuJvDffQ&sig2=ZMin66-mN2P26jf2TemMEQ&bvm=bv.139250283,d.Y2I
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Resumos publicados em Anais de Eventos (cópia do resumo) 
 

Resumo publicado no periódico Brazilian Oral Research (ISSN 1806-8324). Volume 
30, suplemento 1 em setembro de 2016 durante a 33ª Reunião da sociedade 
Brasileira de Pesquisa Odontológica - SBPqO 2016. 
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Resumo publicado no periódico Brazilian Oral Research (ISSN 1806-8324). Volume 
30, suplemento 1 em setembro de 2016 durante a 33ª Reunião da sociedade 
Brasileira de Pesquisa Odontológica - SBPqO 2016. 
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Resumo publicado no periódico Brazilian Oral Research (ISSN 1806-8324). Volume 
30, suplemento 1 em setembro de 2016 durante a 33ª Reunião da sociedade 
Brasileira de Pesquisa Odontológica - SBPqO 2016. 
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Resumo publicado no periódico Brazilian Oral Research (ISSN 1806-8324). Volume 
30, suplemento 1 em setembro de 2016 durante a 33ª Reunião da sociedade 
Brasileira de Pesquisa Odontológica - SBPqO 2016. 
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Resumo publicado no periódico Brazilian Oral Research (ISSN 1806-8324). Volume 
30, suplemento 1 em setembro de 2016 durante a 33ª Reunião da sociedade 
Brasileira de Pesquisa Odontológica - SBPqO 2016. 
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Resumo publicado no periódico Brazilian Oral Research (ISSN 1806-8324). Volume 
28, suplemento 1 em setembro de 2014 durante a 31ª Reunião da sociedade 
Brasileira de Pesquisa Odontológica - SBPqO 2014. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



98 
 

 

Menção Honrosa 
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Premiação: 1º Lugar da Categoria Caso Clínico 

 
 

 




