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As circunstancias do nascimento de alguém sao irrelevantes; é o que
vocé faz com o dom da vida que determina quem voceé é.



RESUMO

O acesso vestibular no tratamento endodéntico, quando comparado ao
acesso tradicional pela face lingual dos dentes, nos permite um menor desgaste
de estrutura dentaria quando combinado com o preparo protético. Ainda é
escasso na literatura trabalhos que avaliam a resisténcia de dentes com acesso
vestibular, assim como sua influéncia na coloracdo do remanescente dentario.
Os objetivos desse trabalho foram de comparar o acesso vestibular e o acesso
lingual no tratamento endodéntico para dentes que receberao facetas em resina
composta no quesito resisténcia a fratura e alteragao de cor. Desta forma, foi
avaliado se a utilizagdo de pinos de fibra de vidro, associado ao acesso
vestibular, aumenta a resisténcia dos dentes em questdo, além de mensurar a
possivel alteracdo de cor causada pelo tratamento. Métodos: 60 incisivos
inferiores com tamanhos de coroa e canais radiculares similares, foram tratados
endodonticamente com duas abordagens de acesso coronario diferentes, 30
com acesso lingual (convencional) e 30 com acesso vestibular. Dentro de cada
grupo metade dos dentes receberam pinos de fibra de vidro cimentados com
cimento resinoso e a outra metade foi preenchida somente com cimento resinoso
core. Os dentes foram preparados e receberam facetas em resina composta. A
coloracao na face vestibular foi aferida nos trés tercos no sentido cervico-incisal
em dois momentos da pesquisa: antes do tratamento endoddntico e apds a
cimentagao das facetas com auxilio de um Espectrofotémetro VitaEasyshade V®
(Vita) e descrita com a formula de AE com os parametros de L*a*b*. Os dentes
foram submetidos a teste de resisténcia a fratura em uma Maquina Universal de
testes (EMIC) com carga compressiva de 500 Kgf a 1 mm/min até que ocorresse
a fratura, as quais foram classificadas em catastréfica ou ndo-catastréfica. Os
dados obtidos foram analisados pelo software GraphPad Prism 7 (OSB
Sofware). Os resultados referentes a coloragao foram analisados com os testes
de ANOVA para medidas repetidas e teste ndo-paramétrico de Friedman, ja
aqueles obtidos no teste de compressao foram analisados pelo teste de Kruskal-
Walllis. Resultados: Os dentes que apresentaram maior alteragdo de cor,
estavam nos grupos que foram feitos acessos vestibulares, porém sé foi
determinada diferenga estatisticamente significante no tergo incisal (p=0,013).
Nao houve diferenca estatistica na resisténcia a fratura dos dentes testados
(p=0,113). Fraturas catastroficas ocorreram predominantemente nos dentes com
pino de fibra e acesso lingual. Conclusao: O acesso vestibular ndo afetou
negativamente a resisténcia a fratura de incisivos inferiores. Os resultados
encontrados foram superiores as forgas mastigatorias na regido anterior e a
minima alteragao de cor encontrada nos grupos com acesso vestibular pode ser
amenizada com a pecga protética. Significancia Clinica: O uso do acesso
vestibular traz beneficios a estrutura dentaria remanescente, preservando maior



tecido dentario para tratamentos futuros e até mesmo evitando falhas
irreparaveis.

Palavras-chave: acesso coronario; endodontia; espectrofotometria; facetas;



ABSTRACT

The buccal access in endodontic treatment, when compared to the
traditional access through the lingual aspect of the teeth, allows less wear on the
tooth structure when combined with the prosthetic preparation. Studies
evaluating the resistance of teeth with vestibular access, as well as its influence
on the color of the remaining tooth, are still scarce in the literature. The objectives
of this study were to compare the buccal access and the lingual access in the
endodontic treatment for teeth that will receive composite resin veneers in terms
of fracture resistance and color change. Thus, it was evaluated whether the use
of fiberglass posts, associated with the vestibular access, increases the
resistance of the teeth in question, in addition to measuring the possible change
in color caused by the treatment. Methods: 60 mandibular incisors with similar
crown sizes and root canals were endodontically treated with two different
coronary access approaches, 30 with lingual access (conventional) and 30 with
buccal access. Within each group, half of the teeth received fiberglass posts
cemented with resin cement and the other half was filled only with core resin
cement. Teeth were prepared and veneered in composite resin. The coloration
on the buccal face was measured in three thirds in the cervico-incisal direction at
two moments of the research: before the endodontic treatment and after the
cementation of the veneers with the aid of a VitaEasyshade V® (Vita)
Spectrophotometer and described with the formula of AE with the L*a*b*
parameters. The teeth were submitted to fracture resistance test in a Universal
Testing Machine (EMIC) with a compressive load of 500 Kgf at 1 mm/min until
fracture occurred, which were classified as catastrophic or non-catastrophic. The
data obtained were analyzed using the GraphPad Prism 7 software (OSB
Software). The results related to color were analyzed using ANOVA tests for
repeated measures and Friedman's non-parametric test, whereas those obtained
in the compression test were analyzed using the Kruskal-Wallis test. Results:
The teeth that showed the greatest change in color were in the groups that had
vestibular access, but a statistically significant difference was only determined in
the incisal third (p=0.013). There was no statistical difference in the fracture
resistance of the tested teeth (p=0.113). Catastrophic fractures occurred
predominantly in teeth with a fiber pin and lingual access. Conclusion: The
buccal access did not negatively affect the fracture resistance of lower incisors.
The results found were superior to the masticatory forces in the anterior region
and the minimum change in color found in the groups with vestibular access can
be alleviated with the prosthetic piece. Clinical Significance: The use of
vestibular access brings benefits to the remaining tooth structure, preserving
larger tooth tissue for future treatments and even preventing irreparable failures.

Keywords: coronary access; endodontics; dental prosthesis; veneers;
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1 INTRODUGAO

Tradicionalmente, as cavidades de acesso em dentes anteriores sao
realizadas em regido de cingulo, por razdes estéticas (ROVER, 2017,
BATISTA,2012) e também por apresentar uma menor distdncia da camara
pulpar (ROVER, 2017, OZYUREK, 2020). Porém, esse acesso hao proporciona
um acesso em linha reta ao canal radicular. Com isso o processo de limpeza,
desinfeccéo e obturacdo pode ser prejudicado. Além disso, sabe-se que o
acesso pela face lingual proporciona um maior desgaste da parede dentinaria.
Com um maior desgaste, tém-se um enfraquecimento da estrutura dental, o que
leva a fratura (OZKURT-KAYAHAN,2016).

A ideia de que o acesso pela face vestibular pode proporcionar
conservagao de estrutura dental também é defendida por Batista (BATISTA,
2012). O acesso endoddntico que é comumente usado em dentes anteriores é o
acesso pela face lingual/palatina. Porém, Batista (BATISTA, 2012) afirma que
essa pratica pode ser alterada diante de determinado procedimento restaurador.
A face que passara por preparo para recebimento de uma faceta sera o local
utilizado para o acesso endoddntico. No caso dos incisivos inferiores, quando
vitais e preparados para facetas, devido a sua estrutura delgada e possivel
sensibilidade pés-tratamento, pode ser necessario realizar o tratamento o
endondoéntico e a estrutura dentaria pode ser melhor aproveitada se um
planejamento for realizado previamente a endodontia e o preparo para faceta,
poupando a face lingual. Com isso, menos estrutura seria removida e um acesso

direto ao canal radicular seria garantido.

Ao longo dos anos, a Odontologia Restauradora se beneficiou do
surgimento de novas técnicas e materiais odontolégicos, como pinos pré-
fabricados e materiais para preenchimento de nucleos (FRANCO,2014,
PEREIRA,2011). Os pinos pré-fabricados tém sido utilizados em situagdes onde
os dentes sao tratados endodonticamente e receberao uma prétese dentaria.
Esses pinos nao fortalecem o dente ou as raizes em situagbes de perdas
excessivas de estrutura dentaria (ZCARI,2013), podendo até mesmo fragiliza-
los, devido a retirada da dentina radicular durante o preparo intracanal

(MAGNE,2014). Nao ha estudos que mostrem a associagéo do acesso vestibular
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em dentes que receberéo facetas, e a influéncia dos pinos pré-fabricados sobre
esses dentes. Além disso, o acesso vestibular pode causar uma diferencga éptica
no substrato a receber uma faceta. Esta alteracdo pode ser de grande
importancia, principalmente em tratamentos com laminados de menor

espessura.

Diante do exposto, este trabalho avaliou a presenga do acesso bucal na
resisténcia dos incisivos inferiores e na mudanga de cor do substrato dentario
apos o tratamento endodéntico. A hipétese nula foi de que nenhuma diferenca
seria encontrada na resisténcia e na alteracao de cor entre os dentes acessados

por vestibular e os tradicionalmente acessados.

1.1 OBJETIVOS

1.1.1 Objetivo geral

Determinar o efeito do tipo de acesso coronario e o uso de pinos de fibra
de vidro em incisivos inferiores tratados endodonticamente e com facetas em

resina sobre a resisténcia a fratura e alteracao de cor.

1.1.2 Objetivos Especificos
Determinar o efeito do acesso vestibular sobre a resisténcia a fratura de
dentes tratados endodonticamente.

Verificar o efeito do uso de cimento resinoso “core” ou pinos de fibra de

vidro na resisténcia a fratura e alteragao de cor nos dentes em questao.

Avaliar se o acesso pela face vestibular resulta na alteracéo da coloracao

do substrato dentario para a instalagao de facetas.
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2 REVISAO DE LITERATURA

Dentes tratados endodonticamente sao, frequentemente, alvos de fraturas
quando comparados aos dentes vitais (FRANCO, 2013). Durante o tratamento
endodéntico ocorre a perda de dentina e de estruturas anatbmicas como cristas,
cuspides e teto da camara pulpar, o que pode levar a fraturas pds procedimento
restaurador (BARCELLOS,2013, OZYUREK, 2018).

O surgimento de novas técnicas e materiais odontolégicos tem
beneficiado a odontologia restauradora, como pinos pré-fabricados e materiais
para nucleo de preenchimento, materiais com propriedades fisicas semelhantes
a dentina (FRANCO, 2013, PEREIRA,2011).

De acordo com Ozyiirek, (OZYUREK, 2018) os pinos pré-fabricados de
fibra de vidro vém apresentando uma boa indicagéo clinica, isso devido as suas
excelentes propriedades mecanicas, alta resisténcia a flexdao e modulo de
elasticidade semelhante ao da dentina, minimizando a transmiss&o de tensdes
as paredes radiculares e diminuindo a possibilidade de fraturas. Além disso, por
ser translucido contribui para a estética das restauracbes dentarias
(BARCELLOS,2013), e sua composigdo quimica é compativel com a do
mondmero Bis-GMA, presente nos sistemas adesivos e cimentos resinosos
(FARINA, 2013). Dessa forma, os pinos de fibra de vidro usados em combinac&o
com técnicas adesivas, permitem a criagdo de uma unidade homogénea e
integrada, envolvendo os materiais restauradores, os substratos dentais e todas
as interfaces (ZAROW, 2020).

Os retentores intra radiculares nao fortalecem o dente, eles tém apenas a
funcdo de reter a restauracido final (BARCELLOS,2013, ZICARI, 2012) e
distribuir as forgcas oclusais ao longo do dente remanescente
(BARCELLOS,2013). Foi demonstrado que os pinos nao fortalecem as raizes
(ZICARI, 2012), eles podem até mesmo enfraquece-las, devido a perda de

dentina radicular necessaria ao preparo intra-canal (MAGNE,2014).

Os dentes com pinos intrarradiculares podem sofrer fratura. A fratura
radicular é o tipo mais grave que pode ocorrer apos a restauragédo de um dente
(BARCELLOS,2013). Esse fato pode estar relacionado a quantidade de estrutura
dental remanescente, ao material do pino, ao médulo de elasticidade, diametro
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e comprimento. Nesse sentido, Franco et al. (FRANCO, 2013) realizaram um
estudo que avaliou a influéncia do comprimento do pino de fibra de vidro na
resisténcia a fratura de caninos tratados endodonticamente. O preparo do canal
radicular foi diferente para cada grupo, o comprimento do preparo do canal
radicular variou de acordo com o comprimento do pino. Uma outra diferenca é
que os 6rgaos dentarios do grupo controle foram restaurados com pino e nucleo
moldado em ouro personalizado, ja os dentes dos demais grupos foram
restaurados com pinos pré-fabricados de fibra de vidro. Apds a cimentagao dos
nucleos, pinos e coroas, todos os corpos de prova foram submetidos a carga
compressiva em maquina de ensaio universal. Diante dos resultados, os autores
concluiram que houve diferengas estatisticamente significativas entre os grupos.
O teste confirmou que a resisténcia média ao cisalhamento para o grupo controle
foi significantemente maior do que para os outros grupos. Quando comparada a
resisténcia ao cisalhamento entre os grupos restaurados com pinos de fibra de
vidro, ndo foram encontradas diferencas significativas entre eles. Outro resultado
importante desse estudo é que fraturas catastréficas ocorreram nos dentes
restaurados com pino e nucleo fundido. Estes autores relatam que o mesmo
ocorreu em outros estudos (PEREIRA, 2013, SANTOS-FILHO, 2013). Por outro
lado, nos dentes restaurados com pino de fibra de vidro ocorreu fraturas
recuperaveis. Segundo Barcellos et al. (BARCELLOS et al., 2013) a fratura
radicular € o tipo de falha mais grave que pode ocorrer apos a restauragao de
um dente. Assim, o uso de pino com modulo de elasticidade semelhante ao da
dentina deve ser usado com o intuito de evitar esse tipo de fratura. Nessa
sequéncia, Franco et al. (FRANCO, 2013) mencionam em seu estudo que todos
os dentes restaurados com pinos de fibra de vidro falharam devido a falta de
unido entre o nucleo e a dentina radicular remanescente. Diante desse tipo de
falha, Barcellos (BARCELLOS et al., 2013) citam em seu trabalho a respeito do
revestimento dos pinos de fibra de vidro com resina composta, criando, assim,

pinos individualizados com uma melhor adaptacéo ao interior do canal radicular.

Como existem diferentes tipos de retentores para uso nos procedimentos
odontoldgicos, Barcellos et al. (BARCELLOS et al., 2013) realizaram um estudo
com o intuito de avaliar a influéncia dos tipos de retentores intra radiculares e da

quantidade de tecido dentario remanescente na resisténcia a fratura de dentes
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tratados endodonticamente. Todos os dentes foram restaurados com coroas de
metal. Os corpos de prova foram submetidos a carga em maquina de ensaio
universal. A carga era compressiva obliqua crescente e foi aplicada na regido do
cingulo da face palatina. Os modos de falhas foram observados e os valores da
forca (N) para causar falha em cada corpo de prova foram registrados para
analise estatistica. A analise estatistica dos dados revelou diferencas
significativas entre os grupos. O resultado obtido por Barcellos et al. (2013) foi
de que as raizes restauradas com pino pré-fabricado de fibra de vidro revestido
por resina composta tiveram a maior resisténcia a fratura dos grupos
experimentais, sendo estatisticamente semelhantes ao grupo controle. Os
resultados desse estudo indicam também que os pinos de fibra de vidro nao
revestidos por resina e os pinos metalicos fundidos tinham valores de resisténcia
a fratura semelhantes. Os autores mencionam que isso pode ser devido a
incompatibilidade entre os didmetros do canal radicular e do pino. Segundo
esses autores a personalizagdo do pino aumenta sua adaptagao as paredes da
raiz e reduz a espessura do cimento resinoso. Em relagao a quantidade de tecido
dentario remanescente (2 ou 1mm de espessura) nenhuma diferenca

significativa foi observada.

O modo que ocorreu a fratura é bem importante quando se analisa
diferentes tipos de retentores intra radiculares. Os dentes restaurados com pinos
de fibra de vidro apresentaram fraturas reparaveis quando comparados aos
restaurados com pino metalico fundido. Esse fato relaciona-se com as
caracteristicas do material, como o0 médulo de elasticidade. Ha uma semelhanga
entre os modulos de elasticidade da dentina, de pinos de fibra de vidro e da
resina composta (BARCELLOS, 2013). Essa propriedade reduz a concentragao
de tensao nas interfaces, permitindo que a restauracao imite o comportamento

biomecénico dos dentes e minimize fraturas irreparaveis (SANTANA, 2011).

Ainda no sentido de preservagao de tecido dentario, € relevante abordar
a respeito da abertura das cavidades de acesso endoddntico, a qual € uma das
etapas mais importantes do tratamento do canal radicular (YAHATA, 2017,
ROVER, 2017). Um adequado acesso vai permitir uma correta remogao do tecido
pulpar, que serve de substrato para microorganismos. Estudos mostram que, ao

reduzir criticamente a quantidade de dentina, o preparo da cavidade de acesso



18

endodontico diminui a resisténcia a fratura dos dentes e aumenta a deflexido da
cuspide durante a fungdo (OZYUREK, 2020, TANG, 2010).

Com uma adequada abertura coronaria tem-se um acesso retilineo ao
canal radicular, e com isso uma boa modelagem, limpeza e desinfec¢ao do canal
radicular ROVER, 2017, OZKURT-KAYAHAN, 2016, ADAMS, 2014). O
tradicional acesso endodéntico remove uma grande quantidade de dentina
saudavel, o que pode enfraquecer o dente e reduzir sua resisténcia a fratura
(ROVER, 2017).

Com base no exposto, estudos foram realizados com a finalidade de
determinar qual o acesso ideal em dentes anteriores em relagao a resisténcia a
fratura. Ozkurt-kayahan (OZKURT-KAYAHAN,2016) buscou determinar a
localizagdo ideal da cavidade de acesso endoddéntico em dentes incisivos
superiores previamente preparados para coroa total em termos de resisténcia a
fratura. Os corpos-de-prova foram montados em 45° na maquina de ensaio
universal, e entdo submetidos a carga compressiva. Os resultados indicam que
o valor médio do grupo controle foi significativamente maior do que o valor do
grupo de acesso lingual e do valor do grupo de acesso incisal. Entretanto, ndo
houve diferenca significativa entre as abordagens de acesso por incisal e acesso
convencional. A localizacdo da cavidade de acesso endoddéntico dos incisivos
superiores preparados nao afetou a resisténcia a fratura dos dentes. Esse
resultado esta de acordo com um estudo anterior de Nissan (NISSAN, 2007) que
relatou acessos endodénticos labiais ou palatinos ndo afetaram a resisténcia a

fratura dos incisivos superiores.

Resultados semelhantes também foram obtidos por Rover et al. (ROVER,
2017) em seu estudo. Esses autores avaliaram a resisténcia a fratura desses
dentes apds o preparo do canal radicular. Diante dos resultados os autores
(ROVER, 2017) concluiram que o desenho da cavidade de acesso endododntico
nao impactou no preparo do canal radicular nem na resisténcia a fratura dos
incisivos inferiores extraidos, independentemente do instrumento utilizado.
Dessa forma, nao houve verdadeiro beneficio associado a este tipo de cavidade

de acesso em incisivos inferiores.
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A abordagem defendida por Batista (BATISTA, 2012) é interessante para
esses tipos de casos e, como ele cita em seu estudo, “é uma técnica que possui
vantagens, como: o acesso endodéntico sera realizado de forma mais retilinea
ao canal radicular, os danos a estrutura dental sera menor, a face palatina
permanecera integra, o que contribui para nao fragilizar o dente ”. Em suma, “o
acesso vestibular € uma abordagem racional que deve estar em sintonia com os
procedimentos restauradores para preservar tecido dentario e aumentar a
qualidade do tratamento endodéntico” (BATISTA, 2012).

O autor também menciona em seu trabalho que ao final do tratamento
endodontico deve-se realizar o corte da obturagdo. Atencdo especial é
necessaria para realizar esse procedimento, pois se o corte for realizado em local
inapropriado a coroa dentaria podera vir a sofrer alteracdo de cor. “A aparéncia
dos dentes é de importancia cosmética particular, com interesse crescente entre
o0 publico e os dentistas” (AHMED, 2012). Dessa forma, um dos desafios
presentes na odontologia e com ele possiveis transtornos € a presencga de
variagao de cor dentaria apds a realizacdo de um tratamento endoddntico,
principalmente em relagdo aos dentes anteriores, onde ha maior exigéncia
estética (KOHLI,2015). Quando se trata de variagao de cor, o espectrofotdbmetro
€ um instrumento de referéncia capacitado para determinar e padronizar valores

obtidos na avaliagdo clinica em relacao a cor dentaria (KOHLI,2015).

InUmeras possibilidades podem vir desencadear esse problema. As
descoloragdes dentarias podem ser classificadas em intrinsecas, extrinsecas ou
uma combinagao de ambas. Existe também o termo descoloragao internalizada,
que é a descoloracao que ocorre devido a fissuras, caries e restauragdes. Além
disso, a descoloracdo dentaria também pode ocorrer devido a falhas que
ocorrem durante ou apds o tratamento endodéntico como: erros na preparacao
da cavidade de acesso, na instrumentacdo quimica-mecanica e no
preenchimento do espaco do canal radicular. Todas essas etapas citadas se
realizadas de forma incorreta poderdo levar a uma descoloragao intrinseca,
internalizada ou ambos (AHMED,2012).

A descoloragéo intrinseca ocorre quando o tecido pulpar coronal é

removido inadequadamente. Isso pode ser resultado de um acesso coronario e
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preparo inadequado. O desenho da cavidade de acesso € realizado
incorretamente, principalmente, quando a cavidade nao inclui os cornos pulpares
mesial e distal. Os componentes do sangue acabam sendo responsaveis pela
descoloracgao intrinseca. Os eritrocitos passam por um processo de degradacao
que no fim resultara em coloragdo acinzentada da coroa dentaria. Além da
degradagdo do sangue, outras proteinas do tecido pulpar necrético também
podem causar manchas. Ademais, uma cavidade de acesso inadequada pode
levar a uma dificuldade da remocéao do excesso do material obturador. Qualquer
cimento remanescente pode comprometer a adaptacdo do material restaurador
(AHMED,2012). Diante dessas informagdes o autor descreve que a realizagao
de uma correta cavidade de acesso e a remocgao de areas retentoras, como os
cornos pulpares, sao agdes necessarias para garantir a remogao completa do

tecido pulpar e, consequentemente, a prevencao da descoloragao coronal.

De acordo com Ahmed (AHMED,2012), varios materiais usados durante
o tratamento do canal radicular também podem causar descoloragao dentaria
coronal se forem deixados na coroa do dente durante ou apds o tratamento do
canal radicular. Esses materiais incluem os medicamentos intracanais, materiais
irrigadores, nucleos e os matérias obturadores. Os canais sao desinfetados
através de uma combinagéao de instrumentos e agentes quimicos (KOHLI, 2015),
dessa forma, o tratamento endoddntico tem resultados mais efetivos. As
solugdes irrigantes mais utilizadas s&o Hipoclorito de Sédio (NaOCI), Clorexidina
(CHX) e EDTA, que promovem uma redugao de microrganismos e remog¢ao dos
debris provenientes da instrumentagdo (PRADA, 2019). Embora o hipoclorito de
sodio seja um agente clareador e geralmente ndo seja considerado causador da
descoloragao dos dentes, Ahmed (AHMED,2012) aponta em seu trabalho que a
combinagdo de NaOCI com outras solug¢des irrigantes adjuvantes causa
descoloragdes dentarias marcantes. Um exemplo é o precipitado marrom escuro
que é formado quando ha combinagdao de NaOCI com clorexidina (CHX) gel.
Esses autores relatam que esse precipitado marrom pode manchar a dentina,
aderir ao assoalho da camara pulpar e ao acessar a cavidade e as paredes dos

canais radiculares pode comprometer a difusdo de medicamentos.

Os medicamentos intracanais sdo recomendados para uso entre as

sessdes de tratamento para diminuir a contagem de bactérias no sistema de
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canais radiculares (AFKHAMI,2019). Muitos medicamentos intracanal causam a
descoloracao dos dentes, principalmente quando permanecem por um longo
periodo na coroa do dente (THOMSON, 2012). Afkhami (AFKHAMI,2019)
menciona em seu estudo que “a descoloracdo do dente vai ocorrer
principalmente devido a penetragcao dos materiais nos tubulos dentinarios. Além
disso, foi demonstrado que materiais colocados na camara pulpar por longos
periodos escurecem os dentes ao longo do tempo”. As pastas Ledermix e as
pastas antibidticas tripla sdo os medicamentos intracanais mais comuns que
levam a descoloragao se nao forem completamente removidos da cavidade de

acesso em um nivel coronal a margem gengival (AHMED, 2012).

Outra causa de descoloracao dentaria apontada por Ahmed em seu
trabalho sao os materiais usados para a realizagdo das obturacdes. Esses
materiais podem induzir a descoloracéao, principalmente, se mantidos na camara
pulpar e acima da margem gengival. “A descoloracéo € geralmente vista no tergo
cervical da coroa, pois 0 esmalte sobrejacente, que € uma estrutura translucida
e incolor, € mais fino nessa area” (AHMED, 2012). A alteragao da cor da coroa
dentaria apos a obturacao ja foi relata também por Batista (BATISTA, 2012) em
seu estudo. Conforme esse autor atencéo especial deve ser dada ao corte da
obturacao, pois se isso ndo ocorrer ocorrera alteragado de cor coronaria. Para a
realizagcao desse procedimento o autor orienta que antes da realizacdo do
isolamento absoluto deve-se medir o comprimento da coroa clinica com o auxilio
de um calcador provido de cursor. A medida indicada pelo cursor devera ser
acrescida de 3mm. O valor resultante coincidira com o nivel da crista dssea.

Assim, esse valor sera a referéncia para a realizagao do corte da obturagao.

Em concordancia com Ahmed (AHMED, 2012) medidas preventivas
podem ser realizadas para evitar a descoloracdo proveniente de materiais
irrigadores e medicacado intracanal. Os profissionais deverdao escolher as
solugdes de irrigacdo conforme a situagao clinica tratada. E em relacado a
medicacéo, ela deve ser confinada apenas a porc¢éo radicular, abaixo da margem
gengival, principalmente porque nao tem efeito terapéutico na coroa, quando néo
colocados em porgédo coronal evitardo a descoloragdo dentaria. Ademais, a

camara pulpar deve ser limpa no final do procedimento com auxilio de algodao
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e alcool absoluto, pois o alcool ndo dissolve o material obturador (AHMED,
2012).
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3 MATERIAIS E METODOLOGIA

3.1 SELECAO DE DENTES

O calculo amostral foi baseado na taxa de sobrevivéncia de dentes com
tratamento de canal. Essa taxa gira em torno de 95% (SUKSAPHAR, 2017)
quando adequadamente restaurados com coroas ou resinas compostas. Com
uma populacdo indefinida de incisivos inferiores sadios, que receberam
tratamento de canal e n&do possuem nenhuma lesdo cariosa ou restauracao, e
um grau de confiabilidade de 95% um total de sessenta incisivos inferiores com
tamanhos de coroa semelhantes e canais radiculares padronizados foram
selecionados do Biobanco da Universidade Federal do Parana. Os dentes
selecionados nao apresentavam alteragdes, restauragdes ou cavidade e
possuiam semelhanca visual entre si. Para isso, os dentes foram medidos
comparando-se os tamanhos das coroas com um paquimetro digital (Digimax,
Scienceware), tanto nas diregdes cérvico-incisal quanto mésio-distal, com

precisdo de = 0,1 mm.

Os dentes foram submetidos a exames radiograficos com um sensor
radiografico digital contendo um semicondutor de éxido metalico complementar
(Timex 1, Gnatus), e processados em um software de processamento de
imagens para garantir que apenas dentes com canais simples e retos fossem

selecionados.

Os dentes foram mantidos em solugao de cloramina T 0,5% a 4°C para

manté-los hidratados até o teste de resisténcia e espectrofotometria.

3.2 TRATAMENTO ENDODONTICO

Todo o tratamento endodontico foi feito por um especialista em
endodontia, assim como o preparo e cimentagao dos pinos e preenchimento dos
canais com cimento resinoso. Os dentes foram divididos em 2 grupos; Grupo 1
(n = 30) formado por dentes tratados endodonticamente com acessos realizados

na superficie vestibular com pontas diamantadas esféricas e instrumentadas
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com os instrumentais MTWO (VDW, Munique, Alemanha) seguindo o protocolo
descrito por Malignino et al.(2004) e obturados com a técnica de cone unico e
cimento AH Plus (Dentsply DeTrey GmbH, Alemanha). Os dentes do Grupo 2 (n
= 30) foram tratados endodonticamente com acesso realizado na superficie
lingual e instrumentada com os instrumentos MTWO (VDW, Munique, Alemanha)
e obturada com uma técnica de cone unico e cimento Ah-Plus seguindo o mesmo
protocolo que no grupo 1(FIGURA 1). Cada grupo foi dividido em 2 subgrupos

de acordo com o procedimento restaurador usado descrito nas segdes a seguir.

FIGURA 1 — ACESSOS ENDODONTICOS LINGUAL (ESQUERDA) E VESTIBULAR
DIREITA).

N [
A B
Fonte: Imagem cedida gentilmente pelo prof. Antonio Batista

3.3 PREPARAGCAO E CIMENTAGCAO DO PINO DE FIBRA DE VIDRO

Os dentes do subgrupo 1 (n = 15) foram desobturados com brocas de
Largo 1 e 2 e preparados com brocas de pino de fibra do tamanho igual ao pino
White Post DC 0,5 (FGM, Joinvile, SC, Brasil) em baixa rotagcao previamente
selecionadas de acordo com o tamanho do canal. A guta percha foi removida até
o limite de 2/3 do tamanho da raiz dentaria, mantendo uma média de 4 mm de
material obturador no terco apical dos dentes. Neste caso, um pino 0,5 de fibra
de vidro White Post DC (FGM, Joinvile, SC, Brasil) foi usado para se adequar ao

pequeno canal radicular dos incisivos inferiores. Apds o preparo, os pinos foram
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limpos com alcool 70 seguido de acido fosforico 37%, lavados abundantemente
e secos com jatos de ar para posteriormente serem silanizados (Prosil, FGM,
Joinvile, SC, Brasil). Os canais foram previamente higienizadas com clorexidina
em gel 2% e o ataque acido foi feito com acido fosférico 37% (Condac 37, FGM,
Joinvile, SC, Brasil) por 15 segundos em dentina e 30 segundos em esmalte.
Apds remogao do acido com jatos de agua o agente adesivo Ambar Universal
APS (FGM, Joinvile, SC, Brasil) foi aplicado com pincel aplicadora fina,
esfregando sobre a dentina. Os excessos de adesivo foram removidos com
cones de papel abosrvente e leves jatos de ar foram aplicados para que
ocorresse a evaporacgao dos solventes. A A aplicacao do adesivo foi repetida e
esse foi fotoativado por 20 segundos. Os pinos foram entdo cimentados com
cimento resinoso dual (AllCem Core, FGM, Joinvile, SC, Brasil) aplicado dentro
dos canais com ponteira fina, evitando o aprisionamento de bolhas. Foi feita a
polimerizagdo com aparelho fotopolimerizador BluePhase N (lvoclar Vivadent
AG Schaan, Liechtenstein) por 60 segundos sobre a ponta do pino. E importante
ressaltar que a fixacdo dos dois materiais deve ser dual para garantir a

polimerizagdo em baixa quantidade de luz na regido apical (FIGURA 2 A-G).
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FIGURA 2 — A. SELEGCAO DO PINO DE FIBRA DE VIDRO. B. CONDICIONAMENTO
ACIDO. C. APLICAGAO DO ADESIVO. D. INJEGAO DO CIMENTO RESINOSO. E.
INSERGAO DO PINO DE FIBRA DE VIDRO. F. CORTE DO PINO DE FIBRA E
ACABAMENTO.

Fonte: Imagem cedida gentilmente pelo prof. Antonio Batista
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3.4 PREENCHIMENTO COM CIMENTO RESINOSO

Dentes do subgrupo 2 (n = 15) tiveram suas cavidades de aceso
preenchidas apenas com cimento resinoso de presa dual (AllCem Core, FGM,
Joinvile, SC, Brasil) e agente de ligagao (Ambar Universal APS, FGM, Joinvile,
SC, Brasil). As cavidades foram previamente higienizadas com clorexidina em
gel 2% e o ataque acido foi feito com acido fosférico 37% (Condac 37, FGM,
Joinvile, SC, Brasil) por 15 segundos em dentina e 30 segundos em esmalte. O
agente adesivo Ambar Universal APS (FGM, Joinvile, SC, Brasil) foi aplicado
com pincel aplicadora fina, esfregando sobre a dentina até a evaporagéo dos
solventes. Essa a plicagao foi repetida e o adesivo foi fotoativado por 20
segundos. As cavidades foram entdo preenchidas com cimento resinoso
fotopolimerizavel (AllCem Core, FGM, Joinvile, SC, Brasil) aplicado dentro dos
canais com ponteira fina, evitando o aprisionamento de bolhas. Foi feita a
polimerizagao com aparelho fotopolimerizador BluePhase N (lvoclar Vivadent
AG Schaan, Liechtenstein) por 40 segundos (FIGURA 3 A-E).
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_ FIGURA 3 — A. CONDICIONAMENTO ACIDO. B. ARLICAQAO DO ADESIVO. C.
INJECAO DO CIMENTO RESINOSO. D. FOTOPOLIMERIZACAO. E. DENTE PRONTO PARA
PREPARO PROTETICO.

Fonte: Imagem cedida gentilimente pelo prof. Antonio Batista

Apods o preparo dos dentes, eles foram separados em quatro grupos. A

descri¢cao de cada grupo e os materiais utilizados estéo listados no QUADRO 1.
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QUADRO 1 DESCRIGAO DOS GRUPOS DA PESQUISA.

Grupo Tipo de acesso Pino Nucleo
BAP Vestibular Pino de fibra de Cimento resinoso
vidro dual
(White Post DC, (AllCem Core,
FGM) FGM)
LAP Lingual Pino de fibra de Cimento resinoso
vidro dual
(White Post DC, (AllCem Core,
FGM) FGM)
BAC Vestibular - Cimento resinoso
dual
(AllCem Core,
FGM)
LAC Lingual - Cimento resinoso
dual
(AllCem Core,
FGM)

Legenda: BAP — acesso vestibular + pino de fibra de vidro; LAP — acesso lingual
+ pino de fibra de vidro; BAC — acesso vestibular + cimento resinoso core; LAC

— acesso lingual + cimento resinoso core;

3.5 SIMULACAO DO LIGAMENTO PERIODONTAL

A simulagcdo do ligamento periodontal permite melhor avaliacédo dos
resultados e aproximagao da situagao clinica em testes laboratoriais. Diversos
materiais sdo descritos na literatura, como ceras, poliéteres e siliconas. Segundo
um estudo (MARCHIONATTI, 2014) os materiais elasticos ndo influenciam
negativamente os testes de resisténcia e adesao, sendo esses escolhidos para

nosso estudo. Assim, a técnica da cera transitoria foi utilizada.
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Cada dente teve sua porcao radicular imersa em cera (Cera Rosa 7,
Lysanda, SP, Brasil) aquecida a 90°C, com auxilio de um aquecedor de imersao
de cera (ImerCera; Talmax, Parang, Brasil) (FIGURA 4).

FIGURA 4 — ESPECIME COM UMA FINA CAMADA DE CERA NA PORCAO
RADICULAR.

Tubos de policloreto de vinila com 25 mm de didametro e 30 mm de altura
foram utilizados para estabilizar os dentes durante o preparo das amostras. Uma
pelicula de cera foi posicionada em uma das aberturas de cada tubo de
policloreto de vinila (PVC). Foram feitas marcagbes para centralizar o
posicionamento de cada dente em seu respectivo tubo. Os dentes foram
inseridos no centro da pelicula de cera cada tubo com cera aquecida, deixando
a porgao radicular para dentro do tubo e a por¢ao coronaria para fora (FIGURA
5).

FIGURA 5 — A: GUIA EM CERA PARA GARANTIR O POSICIONAMENTO
CENTRALIZADO DO DENTE; B: DENTES SENDO POSICIONADO; C: CONFIRMACAO DO
POSICIONAMENTO DO DENTE.

$ ‘ v

»
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Os tubos foram ent&o colocados com sua extremidade contraria ao dente
voltada para cima. Dentro do tubo foi vertida resina acrilica incolor (JET,
Classico, SP, Brasil) em sua fase arenosa, para preencher o tubo. Durante a
polimerizacao da resina, o aquecimento permitiu o deslocamento dos dentes
para a retirada da cera que circunda a raiz, no estado liquido, de forma que cada
dente foi removido da cera e reposicionado na cavidade acrilica formada
(FIGURA 6).

FIGURA 6 —A: RESINA ACRILICA VERTIDA NO TUBO; B: REMOCAO DO DENTE DURANTE
O AQUECIMENTO DA RESINA ACRILICA; C: ESPACO FORMADO PELA RAIZ DENTARIA.

Apods o resfriamento e polimerizagao final da resina, os corpos-de-prova
foram retirados de seus orificios e, sobre as raizes e no interior dos orificios, foi
aplicado um adesivo de moldeira universal (Universal tray Adhesive; Zhermak,
Italia). Apds a secagem do adesivo um silicone fluido (Bonasil A + Light, DMP
Dental, Grécia) foi injetada no interior dos orificios permitindo a insercédo do
material e o reposicionamento dos dentes. O excesso de material foi removido
com laminas de bisturi n® 11 (Solidor; Lamedid) apds a polimerizagao da silicona.
(Figura 7).

FIGURA 7 — A: SILICONE DE ADICAO INSERIDO NO ESPACO FORMADO PELA RAIZ; B:
REMOCAO DO EXCESSO DE SILICONE DE ADIQAO;IC: ESPECIME PRONTA.
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3.6 PREPARO E CIMENTAGAO DAS FACETAS

3.6.1 Confeccdo das matrizes/guia de desgaste

Antes de iniciar os preparos, duas guias em silicone de adi¢ao (Bonasil A
+ Putty, DMP Dental, Grécia) foram preparadas para cada dente, uma utilizada
para confeccdo das facetas e a outra para padronizar os desgastes durante o
preparo. Em seguida, todos os subgrupos foram submetidos ao preparo protético
para facetas pela técnica de guia de desgaste. Para ajudar na fotopolimerizagao
do compdsito, a face vestibular da guia de silicone foi removida com laminas de
bisturi N° 11 (Solidor; Lamedid) e um material transparente a base de polivinil
siloxano (Registrado Clear, Voco, Alemanha) foi usado antes do preparo dos

dentes para copiar a superficie vestibular.
3.6.2 Preparo dos dentes

Os desgastes foram feitos com pontas diamantadas #3215 (KG Sorensen,
SP, Brasil) em alta rotagdo acompanhando as inclinagées dos dentes. As guias
em silicone foram cortadas no centro com lamina de bisturi (Solidor; Lamedid)
no sentido sagital e posicionadas sobre os dentes para medir o desgaste da
estrutura dentaria, garantindo a padronizacdo de todos os dentes. Esses
preparos foram padronizados em 0,5 mm para manter o minimo desgaste
possivel e o preparo somente em esmalte (FIGURA 8). Foi feito acabamento dos
preparos com pontas diamantadas #4138 F (KG Sorensen, SP, Brasil) com

contra-angulo multiplicador (Koncept 1:5E, KavoKerr, Joinville, Brasil).

FIGURA 8 — A: INCLINAGAO DO PREPARO; B: INCLINAGAO INCISAL DO PREPARO; C:
DESGASTE CONFERIDO COM A GUIA DE SILICONE.
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3.6.3 Confeccao e cimentagao das facetas

Sessenta facetas em resina composta (Vittra EA2 APS, FGM, Joinvile,

SC, Brasil) foram feitas com as guias de silicone criadas anteriormente.

Com uma espatula para resina composta, o interior da face vestibular das
guias foi preenchido com resina composta para esmalte (Vittra EA2 APS, FGM,
Joinvile, SC, Brasil). As guias de matriz foram posicionadas no dente
correspondente e fotopolimerizadas por um minuto através do silicone
transparente (FIGURA 9 A e B) com intensidade de 1200 mW/cm?. A matriz foi
entdo removida e as facetas foram destacadas dos dentes com auxilio de uma
sonda N°5.

FIGURA 9: A: MATRIZ MODIFICADA PARA FQTOPOLIMERIZACAO DA FACETA EM
RESINA COMPOSTA; B: FOTOPOLIMERIZACAO DA FACETA SOBRE O ESPECIME.

Os dentes foram entdo condicionados com acido fosférico a 37%
(Condac37, FGM, Joinvile, SC, Brasil) por 30 segundos e um agente de uniao
(Ambar Universal APS, FGM, Joinvile, SC, Brasil) foi aplicado na superficie
preparada com microaplicador. Foi aplicado um agente silanizador (Prosil, FGM,
Joinvile, SC, Brasil) no interior das facetas e por 1 minutos foram aplicados jatos
de ar para evaporacgao dos solventes. Apds a aplicagao de adesivo, um cimento
resinoso fotopolimerizavel (Allcem veneer APS, FGM, Joinvile, SC, Brasil) foi
aplicado no interior das facetas, e estas posicionadas com leve pressao sobre
os dentes. Os excessos foram removidos com pincel antes da fotopolimerizagéo.

O cimento foi fotopolimerizado por dois minutos cada com um fotopolimerizador
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LED (Bluephase N, Ivoclar Vivadent AG Schaan, Liechtenstein) com 1.200
mW/cm?. (FIGURA 10)

FIGURA 10 A: APLICACAO DO SILANO NA FACETA; B: CONDICIONAMENTO

ACIDO; C: APLICACAO DO ADESIVO; D: APLICACAO DO CIMENTO RESINOSO NA
FACETA; E: POSICIONAMENTO DA FACETA SOBRE O ESPECIME; F: POLIMENTO DA
FACETA; G: ESPECIME POLIDO E PREPARADO PARA OS TESTES.

3.7 ESPECTROFOTOMETRIA

A cor dos dentes foi medida com espectrofotometro (EasyshadeV, Vita
Zahnfabrik, Alemanha) utilizando o sistema L * a * b *. As medidas foram feitas
nos trés tercos dos dentes, cervical, médio e incisal. A cada tergo, trés medidas
foram realizadas e um valor médio obtido. As medidas foram realizadas em dois
momentos: antes do tratamento endodéntico (1), e apds a cimentacdo das
facetas (2). A diferenga entre cada momento foi calculada usando a formula AE

abaixo.

AEab = V(L*2- L*1)2 + (@*2- a*1)2 + (b*2- b*1)?
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3.8 TESTE DE RESISTENCIA

Todos os corpos de prova foram submetidos a um teste de compressao
mecanica até a fratura ou falha. Os dentes foram posicionados em um angulo de
135° (FIGURA 11) com a base da Maquina Universal de Ensaios (EMIC DL2000)
para simular sua posi¢ao na mandibula. O teste foi realizado com célula de carga

de 500 Kg e velocidade de 1 mm/min.

FIGURA 11 — POSICIONAMENTO DO ESPECIME NA MAQUINA DE TESTES.

135°

Os valores de resisténcia a fratura foram obtidos em Newtons (N) e a
fratura ou falha classificada em catastrofica ou ndo-catastrofica de acordo com
o tecido envolvido (faceta, esmalte, dentina e cimento) e se eram reparaveis ou

nao.

3.9 ANALISE ESTATISTICA

Os dados foram tabulados e analisados usando GraphPad Prism 7 (OSB

Software).

Os dados relativos ao AE foram comparados aos pares formados a cada
medic¢ao. Os pares foram formados por um momento anterior da medigdo com
este ultimo e nunca o contrario. Esses dados foram analisados com ANOVA para
medidas repetidas e teste ndo paramétrico de Friedman, de acordo com a

normalidade dos dados.
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Os dasos da forca de resisténcia a fratura foram calculados e analisados

pelo teste de Kruskal-Wallis.
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4. MANUSCRITO

Title: Buccal access influence on lower incisor fracture resistance and

optical property
Running title: Effects of buccal access on lower incisors
Abstract

Introduction: Buccal access in endodontic treatment, when compared to the
traditional access through the lingual surface of the teeth, allows less wear on the
tooth structure when combined with the prosthetic preparation. Studies
evaluating the resistance of teeth with buccal access, as well as their influence
on the color of the remaining tooth, are still scarce in the literature. The objectives
of this study were to compare the buccal access and the lingual access in the
endodontic treatment for teeth that will receive composite resin veneers in terms
of fracture resistance and color change. Thus, it was evaluated whether the use
of fiberglass pins, associated with the buccal access, increases the resistance of
the teeth in question, in addition to measuring the possible change in color
caused by the treatment. Methods: 60 mandibular incisors with similar crown
sizes and root canals were endodontically treated with two different coronary
access techniques, 30 with lingual access (conventional) and 30 with buccal
access. Within each group, half of the teeth received fiberglass posts cemented
with resin cement and the other half was filled only with resin cement. The teeth
were prepared and composite resin veneers were cemented over the prepared
teeth. The coloration on the buccal surface was measured in the three thirds in
the cervico-incisal direction with the aid of a Spectrophotometer at two moments
of the research: before the endodontic treatment and after the cementation of the
veneers. These results were described with the formula of AE with the parameters
of L* a*b*. The teeth were submitted to fracture resistance test in a Universal
Testing Machine (EMIC) with a compressive load of 500 Kgf at 1 mm/min until
fracture occurred, which were classified as catastrophic or non-catastrophic. The
data obtained were analyzed using the GraphPad Prism 7 software (OSB
Software). The results related to color were analyzed using ANOVA tests for
repeated measures and Friedman's non-parametric test, whereas those obtained
in the compression test were analyzed using the Kruskal-Wallis test. The type of
fracture was descriptively recorded. Results: The teeth that showed the greatest
change in color were in the groups that had buccal access, mainly in the middle
and incisal thirds, but a statistically significant difference was only determined in
the incisal third (p=0.013). There was no statistical difference in the fracture
resistance of the tested teeth (p=0.113). Catastrophic fractures occurred
predominantly in teeth with a fiber pin and lingual access. Conclusion: Buccal
access and the use of fiberglass posts can be used without harming the
remaining dental structures in cases of lower incisors that will receive prosthetic
treatment with laminates. The results found were superior to masticatory forces
in the anterior region and the minimum color change found in the groups with
buccal access can be reduced with the prosthetic piece. Clinical Significance:
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In the search for a more conservative dentistry, it is important to plan and execute
cases of veneers in lower incisors thinking about their possible outcomes, and
the use of buccal access brings benefits to the remaining tooth structure,
preserving larger tooth tissue for future treatments and even avoiding irreparable

failures.

Keywords: coronary access, endodontics, dental prosthesis, veneers.
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Introduction

Traditionally, access cavities in anterior teeth are performed in the lingual
region, for aesthetic reasons '-2? and also because they have a shorter distance
from the pulp chamber -3 However, this access does not provide a straight-line
access to the root canal. With an adequate coronary cavity, there is a straight
access to the root canal, and with that a good modeling, cleaning and disinfection

of the root canal. 1. 3-6

Batista? states that the face of access can be altered in the face of a certain
restorative procedure, and can provide conservation of dental structure. In cases
of lower incisors, which are treated endodontically frequently to receive veneers
due to their thin structure and possible post-treatment sensitivity, the dental
structure can be better used for both treatments, in which the lingual face will be
spared from unnecessary wear if a buccal access were used. With this, less
structure would be removed and a straight access to the root canal would be

ensured.

Over the years, restorative dentistry has benefited from the emergence of
new dental techniques and materials, such as prefabricated posts and materials
for filling cores.” 8 Prefabricated posts have been used in situations where teeth
are treated endodontically and in will receive a dental prosthesis. These posts do
not strengthen the tooth or roots,® they can even weaken them, due to the
removal of root dentin during the intra-canal preparation.® In addition, the dental
crown may change color after endodontic treatment'' and installation of an intra-
root post. This alteration can be of great importance during the manufacturing of

the prosthesis that will cover the prepared dental substrate.

Thus, this work evaluated the presence of buccal access in the resistance
of lower incisors and in the color change of the dental substrate after endodontic
treatment. The null hypothesis is that no difference would be found in the fracture
resistance and color alteration between the buccal accessed teeth and

traditionally accessed ones.
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Materials and methods
Teeth selection and sample calculation

The sample size calculation was based on the survival rate of teeth with
root canal treatment. This rate is around 95% (Suksaphar 2017) when properly
restored with crowns or composite resins. With an undefined population of
healthy mandibular incisors, which received root canal treatment and have no
carious lesions or restoration, and a 95% confidence level, a total of sixty
mandibular incisors with similar crown sizes and standardized root canals were
selected from Biobanco of the Federal University of Parana. The selected teeth
did not present alterations, restorations or cavity and were visually similar to each
other. For this purpose, the teeth were measured by comparing the crown sizes
with a digital caliper (Digimax, Scienceware), both in the cervico-incisal and

mesiodistal directions, with an accuracy of £ 0.1 mm.

The teeth were subjected to radiographic examinations with a digital
radiographic sensor containing a complementary metal oxide semiconductor
(Timex 1, Gnatus), and processed in image processing software to ensure that
only teeth with simple, straight canals were selected.Teeth were kept in a
chloramine solution to maintain them hydrated until the resistance test. The

methodological steps are represented in a schematic chart on Figure 1.
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Figure 1-Schematics of methodological procedures

Endodontic treatment

All endodontic treatment was carried out by a specialist in endodontics, as
well as the preparation and cementation of the posts and filling of the canals with
resin cement. Teeth were divided into 2 groups; Group 1 (n = 30) endodontically
treated where the access cavities were performed through the buccal surface
with spherical diamond tips and instrumented with MTWO instruments (VDW,
Munich, Germany) following the protocol described by Malignino et al.'? and filled
with the single cone obturation technique and Ah —plus (Dentsply Sirona, York,
EUA) sealer. Teeth from Group 2 (n = 30) were endodontically treated with an
access cavity performed through the lingual surface and instrumented with the
MTWO instruments (VDW, Munich, Germany) and filled with a single cone and
Ah-Plus filler (Dentsply DeTrey GmbH, Germany) following the same protocol as
Group 1. Each group was divided into 2 subgroups according to the restorative

procedure used described in the following sections.
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Fiberglass post preparation and cementation

Gutta percha was removed up to the limit of 2/3 of the tooth root size,
keeping an average of 4 mm of filling material in the apical third. Teeth in
subgroup 1 (n = 15) were prepared at low speed rotation with fiber post drills
equal in size to the White Post DC 0.5 post (FGM, Joinvile, SC, Brazil) previously
selected according to the size of the root canal. In this case, a 0.5 white post DC
fiberglass post (FGM, Joinvile, SC, Brazil) was used to fit the small root canal of
the mandibular incisors. After preparation, the pins were cleaned with alcohol 70
folowed by phosphoric acid 37%, washed and dried with air jets for later
silanization (Prosil, FGM, Joinvile, SC, Brazil). The cavities were previously
sanitized with 2% chlorhexidine solution and acid etching was performed with
37% phosphoric acid (Condac 37, FGM, Joinvile, SC, Brazil) for 15 seconds in
dentin and 30 seconds in enamel. After removing the acid with water jets, the
adhesive system Ambar Universal APS (FGM, Joinvile, SC, Brazil) was applied
twice with a fine applicator tip, rubbing over the dentin until the solvents
evaporated. The posts were then cemented with dual-curing resin cement
(AllCem Core, FGM, Joinvile, SC, Brazil) applied inside the channels with a fine
tip, avoiding the entrapment of bubbles. The polymerization was carried out with
a BluePhase N light-curing device (Ivoclar Vivadent AG Schaan, Liechtenstein)

for 60 seconds on the tip of the post.

Resin cement filling

Teeth from subgroup 2 (n = 15) had their access cavities filled only with
dual-curing core cement (AllCem Core, FGM, Joinvile, SC, Brazil) and adhesive
agent (Ambar Universal APS, FGM, Joinvile, SC, Brazil ). The cavities were
previously sanitized with 2% chlorhexidine gel and acid etching was performed
with 37% phosphoric acid (Condac 37, FGM, Joinvile, SC, Brazil) for 15 seconds
in dentin and 30 seconds in enamel. The adhesive agent Ambar Universal APS
(FGM, Joinvile, SC, Brazil) was applied with a fine applicator tip, rubbing over the
dentin until the solvents evaporated. This application was repeated e the bonding
agent was photoactivated for 20 seconds. The cavities were previously filled with

dual-curing resin cement (AllCem Core, FGM, Joinvile, SC, Brazil) applied inside
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the canal with a fine tip, avoiding the entrapment of bubbles. The polymerization

was carried out with a BluePhase N light-curing device (Ivoclar Vivadent AG

Schaan, Liechtenstein) for 60 seconds. After the teeth preparation, they were

separated into four different groups. The description of each group and the

materials used are listed in Table 1.

After preparing the teeth, they were separated into four different groups.

The description of each group and the materials used are listed in Table 1.

Table 1 Groups description

Group Type of Access Post Core
BAP Buccal Glass fiber post Dual curing resin
(White Post DC, cement
FGM) (AllCem Core,
FGM)
LAP Lingual Glass fiber post Dual curing resin
(White Post DC, cement
FGM) (AllCem Core,
FGM)
BAC Buccal - Dual curing resin
cement
(AllCem Core,
FGM)
LAC Lingual - Dual curing resin

cement
(AllCem Core,
FGM)

BAP — buccal access + fiberglass post; LAP — lingual access + fiberglass

post; BAC — buccal access + core resin cement; LAC — lingual access + core

resin cement;
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Periodontal ligament simulation

The simulation of the periodontal ligament allows better evaluation of
results and approximation of the clinical situation in laboratory tests. Several
materials are described in the literature, such as waxes, polyethers and silicones
for this purpose. According to a study'? elastic materials do not negatively

influence strength and adhesion tests, thus they were chosen for our study.

Each tooth had its root portion immersed in wax (Cera Rosa 7; Lysanda,
SP, Brazil) heated to 90°C, with the aid of a wax immersion heater (ImerCera;

Talmax, Parana, Brazil).

Polyvinyl chloride tubes 25 mm in diameter and 30 mm in height were used
to stabilize the teeth during sample preparation. A wax film was placed in one of
the openings of each polyvinyl chloride (PVC) tube. Markings were made to
centralize the positioning of each tooth in its respective tube. The teeth were
inserted in the center of the wax film in each tube with heated wax, leaving the

root portion inside the tube and the coronary portion outside.

The tubes were then placed with their end opposite the tooth facing
upwards. Colorless acrylic resin (JET, Classico, SP, Brazil) was poured into the
tube in its sandy phase, to fill the tube. During resin polymerization, heating
allowed the displacement of the teeth to remove the wax that surrounds the root,
in the liquid state, so that each tooth was removed from the wax and repositioned
in the formed acrylic cavity.

After cooling and final polymerization of the resin, the specimens were
removed from their cavities and, on the roots and inside the holes, a universal
tray adhesive (Universal tray Adhesive; Zhermak, Italy) was applied. After drying
the adhesive, a light silicone (Bonasil A + Light, DMP Dental, Greece) was
injected into the holes, allowing the insertion of the material and repositioning of
the teeth. Excess material was removed with #11 scalpel blades (Solidor;

Lamedid) after polymerization of the silicone.
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Veneer preparation and cementation

Before starting the preparations, two silicone guides (Bonasil A + Putty,
DMP Dental, Greece) were prepared for each tooth, one used to make the
veneers and the other to standardize the wear during preparation. Then, all
subgroups underwent prosthetic preparation for veneers using the wear guide

technique.

A chamfer finishing line design was made in each tooth. The preparation
were made with 3215 diamond burs (KG Sorensen, SP, Brazil) in high speed
rotation, following the inclinations of the teeth. The silicone guides were cut in the
center with a scalpel blade (Solidor; Lamedid) in the sagittal direction and
positioned over the teeth to measure how much of the tooth structure was worn,
ensuring standardized wear of all teeth, while maintaining the thickness of the
facets. These preparations were standardized at 0.5 mm to keep wear as little as
possible and the preparation only in enamel. The preparations were finished with
4138 F diamond burs (KG Sorensen, SP, Brazil) with multiplier contra-angle

(Koncept 1:5E, KavoKerr, Joinville, Brazil).

Sixty composite resin veneers were made using the silicone guides
created earlier. To aid in light curing the composite, the buccal face of the silicone
guide was removed with #11 scalpel blades (Solidor; Lamedid) and a clear
polyvinyl siloxane-based material (Registrated Clear, Voco, Germany) was used

before preparing the teeth to copy the buccal surface .

Then, with a composite resin spatula, the inside of the buccal surface of
the guides was filled with an enamel composite resin (Vittra EA2 APS, FGM,
Joinvile, SC, Brazil). The matrix guides were positioned on the corresponding
tooth and light cured for one minute using transparent silicone with an intensity
of 1200 mW/cm2 (Bluephase N, Ivoclar Vivadent AG Schaan, Liechtenstein). The
matrix was then removed and the facets were detached from the teeth with the

aid of a #5 probe.

The teeth were then etched with 37% phosphoric acid (Condac37, FGM,
Joinvile, SC, Brazil) for 30 seconds and a bonding agent (Ambar Universal APS,
FGM, Joinvile, SC, Brazil) was applied to the surface prepared with a tip.

applicator. A silanizing agent (Prosil, FGM, Joinvile, SC, Brazil) was applied
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inside the veneers. After evaporation of solvents from both silane and adhesive
A light-curing resin cement (Allcem veneer APS, FGM, Joinvile, SC, Brazil) was
applied inside the veneers, and these were positioned with light pressure on the
teeth. Excesses were removed with a brush before light curing. The teeth were
light-cured for two minutes each with a LED light-curing light (Bluephase N,
Ivoclar Vivadent AG Schaan, Liechtenstein) with 1,200 mW / cm2. (Figure 2)

Figure 2 Specimen ready to test.

Spectrophotometry

The teeth coloration was measured with a spectrophotometer
(EasyshadeV, Vita) using the L*a*b* system. Measurements were made in the
center of the three thirds of the teeth, cervical, middle and incisal. In each third
three measurements were taken and a mean value obtained. The measurements
were taken in two moments: before the endodontic treatment and after the
cementation of the veneers. The difference between each moment was

calculated using the AE formula below.

AEab = \(L*2- L*1)2 + (a*2- a*1)2 + (b*2- b*1)?
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Resistance test

All sample bodies were subjected to a mechanical compression test until
fracture or failure. The teeth were positioned according to Figure 3 at an angle of
135° with the base of the Universal Testing Machine (EMIC) to simulate their
position in the mandible. The test was performed with a 500 kg load cell and a

speed of 1 mm/min.

135"

Figure 3 - 135° angle of incidence of the resistance test.

Individual strengths were measured in Newtons (N) and fracture or failure
were classified by to type of fracture according to the tissue involved as follows.
Type 1 fracture involving only veneers; Type 2 fractures involving veneers and
enamel; Type 3 fractures involving Veneers, enamel and Dentin; and Type 4

fractures involving Veneers, enamel, dentin and cementum.

Statistical analysis

Results were tabulated and analyzed using GraphPad Prism 7 (OSB
Software). Median, minimum and maximum values for resistance force were

calculated and analyzed by the Kruskal-Wallis test.

Data related to AE was compared in pairs formed by each measurement.

The pairs were formed by a previous moment of the measurement with a latter



48

one, and never the opposite. These data were analyzed with repeated measures

ANOVA and Friedman’s non-parametric test, according to normality of data.
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Results
Color Alteration

Color alteration was separated into thirds: cervical, middle and
incisal. Table 2 shows the color difference (AE) between the initial and final
measurements. In general, the groups with a buccal access showed greater
alterations in all of the areas. Both groups with buccal access showed an
increased value of AE when compared with lingual accessed ones, although no

statistical difference was found.

Comparison between groups AE showed statistically difference only in
BAC group incisal third. The middle and incisal third presented a higher color

alteration by the presence of a buccal access and the resin cement restoration.

Table 2 Between group comparison of AE

BAP LAP BAC LAC P
AE-C
9,19 (4,40) 5,90 (3,28) 8,12 (3,22) 6,61 (3,83) 0,102
Mean (SD)
AE- M
10,09 (5,93) 9,26 (2,77) 12,47 (3,27) 9,21 (5,66) 0,249
Mean (SD)
AE -1
_ 8,198 9,03%8 13,158 6,06*
Median 0,013
_ (3,59-21-15) (3,92-14,47) (5,17-16,60) (1,20-17,72)
(min-max)

BAP — buccal access + fiberglass post; LAP — lingual access + fiberglass
post; BAC — buccal access + core resin cement; LAC — lingual access + core

resin cement;
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Fracture resistance

Fracture resistance test showed a superior result on lingual accessed
teeth, but no statistical significant difference was found between all groups as

shown on Table 3.

Table 3. Median, minimum and maximum values for the fracture test (N).

NEWTONS
Groups _ _ p*
Mediana (min - max)
BAP 491,70 (208,24 - 924,57)
LAP 523,30 (245,43 - 882,31) 0.133
BAC 409,38 (300,02 - 663,93) ’
LAC 557,01 (358,17 - 947,05)

* Kruskal-Wallis test

BAP — buccal access + fiberglass post; LAP — lingual access + fiberglass
post; LAC — lingual access + core resin cement; BAC — buccal access + core

resin cement;

Type of failure

In general, groups with buccal access presented fractures with less tissues
involved, and groups with lingual access and/or a fiber post suffered more
catastrophic failures. It is important to note that groups restored only with resin
core cement presented a higher percentage of fractures involving only enamel

and veneer. Figure 4 shows the complete distribution of the fractures by type and

group.
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Figure 4 — Fracture distribution according to group and type of fracture.
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*BAP — buccal access + fiberglass post; LAP — lingual access + fiberglass
post; BAC — buccal access + core resin cement; LAC — lingual access + core

resin cement;
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Discussion

The null hypothesis was partially rejected since no alteration was found
regarding teeth resistance but it was identified in the teeth coloration. The color
alteration in our study showed no statistical difference between groups in the
middle and cervical areas. The incisal region was affected only in the group with
a buccal access and a fiber glass post. Also, our results showed that a buccal
access can be performed without compromising the strength of lower incisors.
Even when the failure was easier to occur, such as teeth with buccal access and
no fiber glass post, the fractures were not catastrophic and seemed to be simpler

to resolve.

Buccal access has been discussed in the literature in the past
years'3.Possibly due to an increase in media pressure and awareness of oral
health', and with the surge of esthetic treatment and its growth among dental
clinicians, more and more cases involving anterior teeth are coming to the dental
offices. New technologies arises every year, including materials and techniques
for veneers preparation. These treatments may involve a deep tooth structure,
0.5 mm to 1,5 mm, of teeth structure, leading it to pulp involvement and future

endodontic treatment when preparing lower incisors.

Masking substrate color with a thin veneer can be challenging to the
clinician. According to our findings, buccal access can potentially change its
coloration especially in the incisal third. This could lead to deeper preparation, to
compensate the unfavorable color match with a thicker veneer. Another option
could be choosing a material with better optical properties, such as lithium
disilicate as found in a study that it could be the material of choice even in 0.3
mm CAD/CAM veneers, when compared to leucite reinforced glass ceramic °,
without reducing tooth resistance 6. Interestingly, difference in color of
endodontic treated teeth in our study and teeth with a cemented veneer, showed
less change. This serve as proof to not use deeper preparation on tooth,

independent of the restorative material used.

Buccal access can cause a great structure removal in the incisal area,

especially in lower incisors. This access cavity was filled with core cement and/or
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a fiber post glass in our study leading to a possible alteration in the color of this

particular region when compared to tradionally access teeth.

Natural tooth shade is determined by dentin thicknesses and optical
properties of enamel, such as light scattering and absorption. It has been reported
that core and veneer materials, and their interaction, compose the color of a
veneer. Thus, planning the thickness of material used in ceramic restorations
should be taken in consideration' '8, Our study showed a significant color
change in the incisal third. It is important to take into account the fact that the
composite used was a translucent enamel composite. Thus, the presence of a
darker core cement with a greater translucence in the region interfered with the
results. The exact opposite occurred with the presence of glass fiber posts, as
they tend to be whiter than the core cement, creating a lighter and smaller color

alteration.

Teeth preparation and buccal endodontic accesses share areas that could
be used for both treatments when recommended?. This study showed similar
results when comparing the teeth resistance with conventional and buccal
accesses. No statistical difference was found between the four tested groups.
Walter'® showed similar results in the resistance of endodontic treated lower
incisors with conventional access. However, differently from our results Walter
had more root fractures. This difference could be explained by the orientation of

the loading test, less inclined on our study.

Mandibular incisor anatomy represents a challenge for endodontic
treatment because of the high prevalence of two canals and a small crown size.
A study demonstrated greater structural loss on lingual access than buccal
access."’3. In addition, visibility and accessibility to the root are facilitated by labial
access, potentially increasing endodontic success rate because it allows better
debridement and fully removal of pulp tissue, preventing discoloration. It is
questionable if the buccal access could cause esthetic discomfort to the patient.
However, this concern could be debated as most endodontic treatments can be
done in a single visit. Also, restorative and temporary restorative materials

improved and continue to improve their optical properties annually3.
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Occlusal forces can be much lower than the results obtained in this study.
They vary according to moment of the meal and consistency of the food. 2.
Maximum biting force in the anterior region ranges from 108 N to 176 N 2'-23,
Cyclic loading might have given lower fatigue strengths and therefore been a
more clinically related test. In addition, grinding episodes increases bite forces.
This should be taken into consideration when making veneers for patients with

such disorders.

All groups in this study fractured with more than 450 N, showing that teeth
remaining structure can increase its resistance. Although fatigue tests represents
a better clinical reality, this tests decreases the maximum fracture strength. The
results with a load-to-fracture scheme can be corroborated with clinical studies.
24 The presence of a fiberglass post seems to have increased the module of
fracture results in our study. The drills used to prepare the canals to receive the
post were selected according to the size of the canals; however these drills have
large diameters compared to a lower incisor root, leading to excess wearing of
the interior of the root walls and consecutively more catastrophic failures could
have occured. Studies comparing this single-drill approach with a gradual root

preparation are suggested.

Some studies % '° showed favorable results with core build ups as in our
study that presented similar resistances in all four groups. However, the groups
restored with only a core build-up showed less fractures of tooth structures, with
optimal results (fractures involving only the veneer) when combined with a buccal
access. These findings could lead to even less teeth structure removal if the
teeth is completely healthy, with no carious lesion or is not previously restored,
and the endodontic treatment is required only to avoid post-operation pulp
inflammation. Success rate studies that could isolate these variables are needed
in this field.

A higher bond strength can be expected with the increased amount of
enamel on the buccal surface. The presence of a glass fiber post and a core
cement on the buccal surface resulted in no significant decrease in the fracture
resistance but showed a protective reaction to higher loads. When in greater

stresses the veneers in buccal accessed teeth dislodged before a catastrophic
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fracture could happen. Although the remaining structures could be repaired in
both groups with fiber posts, the presence of a glass fiber post seems to decrease
the amount of tooth structure involved on the fracture of the lower incisors when
accessed buccally. Fiber posts on traditionally accessed incisors led to fractures
involving dentin and, sometimes, even cementum. Further investigations are
needed to evaluate these fractures. In addition, teeth restored only with core
composite suffered less structural loss, mostly debonding or fracturing only the
veneer. These findings are similar to those reported for premolars and molars 2°
where glass fiber posts could reduce structural damage to endodontically treated
teeth.

These teeth may require future treatments with crowns with a post and
core to restore the tooth to proper form and function. Using a straight-line access
from the incisal or facial edge preserves the dentin in the cingulum area making
for a stronger tooth 25 and keeping safe tissue to design the crown, increasing
ferule effect and protecting the teeth from fractures, as these teeth are the
smallest to prepare in the natural dentition. A chamfer design was chosen based
on clinical relevance. It is known to maintain periodontal health and standardize

the thickness of the veneers.

More similarity to natural teeth in both coloration and resistance could be
achieved with ceramic veneers in mandibular incisors compared to composites.
As a load-to-fracture test in a unidirectional testing machine it was possible only
to evaluate one mode of failure. Studies testing these conditions with thermal
cycling, fatigue loading, and amount of residual tooth structure are encouraged

to help develop of definitive guidelines in restoring lower incisors.

Conclusion

Within the limitations of this in vitro, a buccal access in mandibular incisors
caused no difference in the fracture resistance; it could even improve the fracture
mode, protecting tooth structure. Resistance of all groups were similar and above
the required minimum for clinical usage. However, the buccal access affected the

substrate color in the incisal areas.
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5. CONCLUSAO

Com nossos resultados é possivel concluir que:

- Incisivos inferiores tratados endodonticamente com acesso vestibular
nao sofreram alteracdes em sua resisténcia a fratura com ou sem o uso de
pinos de fibra de vidro.

- A presencga de um pino de fibra de vidro aumentou a ocorréncia de
fraturas catastroficas nesses dentes.

- A coloragéo de incisivos inferiores foi alterada minimamente no tergo
incisal quando comparado ao acesso lingual.
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Author Guidelines

Manuscript Submission

General Requirements

Opeerative Dentistry reguires electronic submission of all manescripts. All submissions muost be sent to
(perative Dentistry using the Allep Track upload site. A mandatory and nonrefundable $530.0005 fee =
reguired at submission. The anthor mamuscript will only be considered officially submitted after it has
been approved through the initial quality controd chede, and any quality problems have been resolved. An
authaor will have & days from dicking " Mew Manuscript™ in author bomepage to complete the submission
and approve the manuscript.  After the & day limit, if author hasn't finished the suhmission, the
submissson may be removed from the sereer. The manuscript can still be submitted, bat the process will
start from the beginming. The following manesoript files are required in the opload:

ALL stodies using homan tissue must have an accompanying Institwtional Review Board [[RB) statement

= it must indicate that either the board has approved the study, or that the study is svempted from
approval. There are mo exceptions to this policy.

All studies using animal bssue must have an accompanying approval from the approprate ethics hoard.

All manusripts reporting on a Clinical Trial must indicte that the trial information was submitted toa
puhlic Cinical Trial Registry. & URL of where the trial appears in a registry is required to be submitted
with the manuscript.

Miscellaneous material
Ain acknowledgement, disclaimer and for recognition of support [if applicable]) mest be wploaded as a
separate file and uploaded as miscellaneows material.

Supplemental material

Appendix material to publich electromically with the article, bwt not as part of the printed manoecript
(such as indices, supplemental tables, et ], should be submitted as supplemental material 1& will not be
typeset, and will appear exactly as provided to Operative Dentistry. References submitted as part of
supplemental material should appear in the preferred reference format. Supplemental material is
viewahle by the reviewers, and so SHOULD KOT contain any author identifiable information

A Laboratory or Clinical Research Manuscript file must include:
s ahtle
= 2 runming [short] title
s adinicl relevance statement
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TOrrent @ ol 1 3an- 20
® 2 poncise summary [abstract)

¢ introduction, methods & materials, results, disossion and conclesion
s referemces [see Below)

The mamescript body MUST KOT ineclude any:
s Author identifying information such as:

o Awthors names or titles

o Acknowledgements

o (Comrespondence information

o RBesponse to reviewer files showld also NOT indwede any awthor identifying information,
such as a signature at the end, etc.

o Ifapplicable, regulatory statements containing authorization of uwse of human tissue
subjects will appear at the end of the typeset as needed. DO NOT inclode the ethics board
infarmation within the body of the mamscript

s Figures
= {iraphs
= Tables

All Aigures, ilustrations, graphs and tables must alse be provided as individual fles. Figures showld he
suhmitted without Ggare letters or nemibers within the image itself, these designations will be added by
the journal s@=ff as needed. All Figares shoald be high-resolution images, which are used by the editor in
the actual typesetting of the manuscript. Please refer to the instructions below for acceptable formats and

sizes.
All pther mamuscript types nee this template, with the appropriate changes as listed below.

When figures of identifiable individuals are submitted, the author most verfy that they have received
releases from the individual or goardian to nse said figure. Eye blocks are no longer sufficient to

anonymize an individual. Eye blodes may still be need, but a rebease will still be requined.

Complete the online form (which includes complete author information, copyright release and condlict of
interest], amd select the files to send to Operative Dentistry. Manuscripts that do ot meet the formatting
and data requirements listed below will be sent back to the corresponding anthor for correction.

Important Information
All materials submitted for publication must be submitted exclusively to Operatbve Dentistry.

The editor reserves the right to make literary cormections.

Currently, color will be provided ak no cost to the agthar if the editor deems it essental to the
manuosript. However, Dplent reserves the right to comvert to gray scale if color does not contribte
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Cunrent as of: 1-Jun-20
significantly to the guality and for information content of the paper. OpDent also reserves the rights to

charge the author for colar fgures that the sditor fesls cowld be gray scale buat the avthor insists be m
codar.

The authar(s]) retain(s) the right to formally withd mw the papsr from consideration and for publication
for any reason up to the submission of the final paper to the press vendor for publication

Intemational authors whose native langoage is not English must have their work reviewed by a mative
Englih speaker prior to submission

Manueripts that are rejected before peer-review for Englich correction shouald be entered as a new
manusTipt upan resubmission. [n the manuscript comments bax the comment, “this is 3 resehmission of
manusTipt member -3EKT should be noted.

Manueripts that are rejected after peer-review are not eligible for resuhmission.

Manuzripts that have major revisions reguested [Le For English correction] are entered as a
resubmission of the original artide.

Spelling must conform to the latest Webster's Dictionary, and 51 units for scientific measurement are
preferred.

There are corrently no limitations on the kength of manoecripts, papers need to be concse; authors are
alzo encouraged to be selectve in the nse of figures and tahles, using oaly thoze that contribuwte
significantly to the understanding of the ressarch.

Acknowledgement of receipt is sent automatically wpon acceptance throwgh quality control. This may
take up to 7 days. fan acknowledgement is not received, please check the awthor homepage at

bt o pdentallentracc net if the paper does not appear there please resend the paper.

IMPOBRTANT: Flease whibe list the OpDent e-mail address to prevent transmission probbems from spam
and other filters. Also make sure that the server need for e-mails will accept file sizes up to 3 MB. This is

particularly important since there will be page-proofs sent for review and correction as pdfandfor
Adioc]x) files

Manuscript Type Requirements

All Manuscripts

CORRESPONDING AUTHOR must provide a WORKING § VALID e-mail address which will be wsed for all
communication with the jourmal *KOTE: Corresponding authors MUST wpdate their profile if there are e-
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mail or postal addrecs chamges IF Oplent canmot contact authors within seven dayx, the manoecript will

be removed from the publication gueme.

AUTHOR INFORMATION must include:
s full name of all authors
s complete mailing add ress for each awthor
®  valid email address for each author
o degress (eg. DDS, DMD, Phi)
»  affiliation [eg Department of Dental Materials, School of Dentistry, University of Michigan)

MENTION OF COMMERCIAL PRODUCTS FEQUIPMENT must include:
s full name of produoct
¢ fall name of manufacturer
s city, state and country of manfacturer

MANUSCRIFTS must be provided as Word for Windows fles. Files with the .doc and . docx extensions are
accepted

TABLES may be submitted as either Word [doc and do) or Exeel [.xds and adsx) fles. All tables must be
legible, with fonts being no smaller than 7 paoings. Tables have the following size limitations: In profile
view 3 table must be mo larger than 7 x 9 inches; axdscape tables should be no wider than 7 inches. It is
the Editor’s preference that tables not need 1o be rotated in order to be printed, as it interropts the
reader’s fow.

ILLUSTRATIONS, GRAPHS AND FIGURES

o must be provided as TIFF or high resclution [PEG files with the following parameters:

# line art [and tables that are submitted as a graphic) must be sized with the short edge being no
shorter than 5 inches. [t should have a minimom resolation of 600 dpid amd 2 maximom
resolution of 1500 dpi. This means the chortest side chould be no smaller than 3000 pixels

s gray soale fblack & white fgores most be sized with the short edge being no shorter than 5
imches. [t shoold have a minimum resolotion of 300 dpi and a mascimom of 040 dpi. This means
the shortest side should be o smaller than 1500 pocels.

= oolor figores and photographs must be sized with the short edge being no shorter than 3.5
imches. [t shoold have a minimum resolotion of 300 dpd and a masimom of $040 dp. This means
that the shortest cide showld he no smaller than 1050 pixels

Other Manuscript Type = Additional Requirements

CLINTCAL TECHNIQUE CASE STUDY MANUSCRIPTS must indude as part of the narmative:
» 2 munning [short] title

= purpose
17
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s description of technigue
s list of materials ueed
=  patential problems
s summary of advantages and disadvwantages
s referemces [see helow)

LITERATURE AND BOOK REFIEW MANUSCRIPTS must include ax part of the narrative:
s 3 runming (short] title
=  aclimicl relevince statement based on the conclusions of the reviews
s conclusions based on the literatore review . _without this, the review i just an sxercese and will
nat be poblshed
»  references [see helow)

References

REFEREMCES must be numshered [superscripted numbers) consecutively as they appear in the text and,
where applicable, they should appear after punctustion.

The reference list shouwld be arranged in numeric sequence at the end of the manuscript and should
inclhade:
1. Author(s) last mame{s) and mital (ALL AUTHDES muost be Bsted) followed by the dabe of
publlication in parentheses.
Z Full article title.
1 Full jowrnal name in italics {no abheeviations], volume and issue numbers and first and kst page
mumhbers complete (ie 163-168 NOT attenuated 163-68].
4. Abstracts should be avobded when possihle bat, if used, must include the above plos the abstract
mumhber and page number.
5 Book chapters must inclode chapter title, book tithe in italics, editors’ names (if ap propriate],
mame of publisher and publishing address.
b Wehzites may be weed as references, but must inclede the date (day, month and year] acceseed
for the information.
7. Papers in the course of publication should only be entered in the references if they have been
acoepted for pubication by a jowrnal and then given in the standand manmer with "[n press”
follvwing the journal mame.
E D NOT include unpublished data or personal communications in the reference List. Cite sich
references parenthetically in the text and include a date.
0. References that contain Crossreforg’s D00 [Digital Object ldentifiers] should always be

displayed at the emd of the reference as permanent UELs. The prefix bitpe/ fdedoiorg) can be
appended ko the listed DO e create this DRL. e hittpsf fdx doi.org £1 01006 jmbi. 1 %9502 38
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Reference Siple Guide

Jowrnal article-twa authors: SeEvans DB & Neme AM [1999) Shear bond strength of compasite
resin and amalgam adhesive systems to dentin American [ourmal of Dentistry 12(1] 19-25.
Jowrmal article-multiple authors: Esck [D), Gwinnett A], Pashley DH & Robinson 5] [1997]
Current concepts on adhesion to dentin Critical Review of Oral and Biologecl Medicine 8( 3]
A06-335.

Jourmal article: specixl issuef/supplement: Van Meerbeek B, Vargas M, Inowe 5§, Yoshida Y,
Peumans M, Lambrechts P & Vanherles G (200 1) Adbhesives and cements to promaote
preservation dentistry Operative Dentistry (Supplement &) 119-144.

Abstract: Yoshida Y, Van Meerheek B, cazaki M, Shintand H & Suzokd K [2003) Comparative
study on adbhesive performance of fundional monomers [oomal of Dental Beseanch B2[Special
Isswe B) Abstract #0051 p B-19.

Corporate publimtion: 150-5tandards (1997 50 4287 Geometrical Product Specifications
Surface texture: Profile method - Terms, definitions and surface texture parmmeters Geneve:
Intermational (rganization for Standardieation 1st edition 1-25.

Book-single awthor: Mount G] [1950] An Atlas of Glass-ionomer Cements Martin Duntz Lid,
Lomdon

Book-twn anthors: Nakabayashi N & Pashley DH [1998] Hybrndization of Dental Hard Tissues
Quinteseence Publishing, Tokya.

Bpok-chapter: Hilton T [159946] Direct postersor composite restorations Inc Schwarts BS,
Summitt B, Kobbins |W [eds] Fundamentals of Operative Dentistry Quintessence, Chicago
207-228.

Website-single authar: Carlson L (23] Web site evolution; Retrieved online July 23, 2003
from: hitp:ffwwvw doumn. edw )/~ borson foms fevolution him]

Website-corporate publication: drNational Association of Social Workers [2000] KASW
Practice research survey 20000 NASW Practice Research Network, 1. . Betrieved online
September 8, 2003 from: btip) fervww socialworkersorg /naswprm fdefault

Jowrnal Article with DO: 5A Feierabend, | Matt & B Klather [2011] A Comparizon of
Conventional and Kew Rubber Dam Spstems in Dental Practice. Operative Dentistry 36(3] 24 3-

250, hitpe/ fdxdoiorg/10 2341 /09-ZA3-C



