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A transicao de um paradigma em crise para um novo, do qual pode surgir uma nova
tradicdo de ciéncia normal, esta longe de ser um processo cumulativo obtido através
de uma articulacdo do velho paradigma. E antes uma reconstrucdo da area de estudos
a partir de novos principios, reconstrugao que altera alguma das generalizagdes
tedricas mais elementares do paradigma, bem como muito dos seus métodos e
aplicagdes.

(KUHN, 2009, p. 116)



RESUMO

O escaneamento digital intraoral vem sendo amplamente empregado na odontologia
como alternativa aos meios convencionais de moldagem, tornando-se relevante
estudar o processo de obtencdo de imagens para aperfeigoa-lo. Com isso, o presente
estudo, in vitro, objetivou analisar a acuracia e a precisdo em protocolos de
escaneamento digital intraoral em arcadas completas superior e inferior nas
angulagdes de 90° e 120° do plano oclusal em relagdo ao solo. Para tanto, foi realizado
inicialmente o escaneamento de um modelo odontolégico por um scanner de
laboratério, Ceramill Map400, para criagdo de um modelo referéncia de ambas
arcadas. Posteriormente foram executados 10 protocolos de escaneamento digital
intraoral, n= 10, a partir de um scanner digital intraoral: TRIOS 3, 3 SHAPE; em ambas
arcadas do mesmo modelo citado anteriormente, mas agora montado em um
simulador de paciente. Os arquivos obtidos de cada grupo de protocolo foram
comparados através de sobreposigao ao arquivo referéncia no software 3D Geomagic
Design X, resultando em um valor do erro quadratico médio (RMS), tanto os da arcada
inferior quanto os da arcada superior. A andlise estatistica foi realizada através do
software Jamovi, com teste de regressao por modelos lineares com post hoc ajustado
com Bonferroni, p valor de 0,05. Na arcada superior a angulagdo ndo mostrou
influéncia sobre RMS. Apenas P1 mostrou diferenga significativa em relagdo ao
protocolo, com maiores valores de RMS. No tempo de escaneamento, P4 foi maior
que P1, P2 e P3. Ja P2, menor que P4 e P5. Na arcada inferior P1 em 120° mostrou
RMS maior, em ambas inclinag¢des. Ja P2 em 120° revelou RMS maior em relagdo a
P3, P4e P5 em 90°; como também, ao de P3 em 120°. O P2 mostrou menores
valores de tempo e P5, o maior numero de imagens. Conclui-se que houve diferenga
de acuracia dos protocolos analisados em casos particulares e que angulagdo do
plano oclusal so interferiu 0 RMS da arcada inferior. Além disso, ndo houve diferenca
de precisao entre os protocolos, em ambas arcadas.

Palavras-chave: Moldagem digital. Escaneamento intraoral. Técnica de Moldagem

Odontoldgica.



ABSTRACT

Digital intraoral scanning has been widely used in dentistry as an alternative to
conventional molding methods, making it relevant to study the process of obtaining
images in order to improve it. Thus, the present in vitro study aimed to analyze the
accuracy and precision of intraoral digital scanning protocols in upper and lower
complete arches at 90° and 120° angles of the occlusal plane in relation to the ground.
For this purpose, a dental model was initially scanned by a laboratory scanner, Ceramill
Map400, to create a reference model of both arches. Subsequently, 10 intraoral digital
scanning protocols, n= 10, were performed using an intraoral digital scanner: TRIOS
3, 3 SHAPE; in both arches of the same model mentioned above, but now mounted on
a patient simulator. The files obtained from each protocol group were compared by
overlaying the reference file in the 3D Geomagic Design X software, resulting in a
mean square error (RMS) value for both the lower arch and the upper arch. Statistical
analysis was performed using Jamovi software, with regression test by linear models
with post hoc adjusted with Bonferroni, p value 0.05. In the upper arch, the angulation
showed no influence on RMS. Only P1 showed a significant difference in relation to
the protocol, with higher RMS values. In the scanning time, P4 was greater than P1,
P2 and P3. Already P2, smaller than P4 and P5. In the lower arch P1 showed higher
RMS, in both inclinations. On the other hand, P2 at 120° revealed higher RMS
compared to P3, P4 and P5 at 90°; as well as that of P3 at 120°. P2 showed the lowest
time values and P5 the highest number of images. It is concluded that there was an
influence of the scanning protocol and the angulation of the occlusal plane on the
accuracy of the digital models, in particular cases. With the analysis, P4 at 90° proved
to be interesting to be performed in the mandible and P2 in the maxilla. There was no
difference in precision of the analyzed protocols.

Keywords: Digital molding. Intraoral scanning. Dental Molding Technique.
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1 INTRODUGAO

O escaneamento digital intraoral surge como uma alternativa aos meios de moldagem
convencionais que utilizam materiais elasticos e anelasticos (SCHOTT; ARSALAN; WEIMER,
2019). A digitalizagao direta dos elementos de interesse consegue fornecer parametros para
a construcao de restauragdes indiretas mais adaptadas e diminui a chance de erros humanos
durante o processo (MARKARIAN et al, 2019). Além disso, a técnica € mais ecoldgica e
possibilita a manipulagao da imagem gerada, sem riscos de distorgdes ou danos (CHIU et al,
2020).

Os scanners intraorais (I0S) sdo definidos como equipamentos que fazem a
digitalizacdo das arcadas dentarias através de imagens o6pticas, de acordo com o modelo e
técnica empregada (MARKARIAN et al, 2019). Ja os scanners de laboratério, fazem o
escaneamento indireto, através da leitura de um modelo de gesso. Estes podem obter os
dados digitais por 3 tecnologias distintas principais: luz esturutrada, laser ou varredura por
contato (URAL; CALELI, 2021). Tanto o escaneamento feito diretamente na cavidade oral
quanto o de forma indireta, através da leitura de um modelo por scanners de laboratério,
geram arquivos de estereolitografia (STL) (SUESE, 2020). Esse recurso facilita a analise e
manipulacdo das imagens obtidas, bem como, permite a fabricagcdo de modelos a partir de
tecnologia de prototipagem (FERRINI et al, 2019).

O método de escaneamento digital intraoral tem uma base similar entre os diversos
aparelhos disponiveis. Ele é iniciado pela insercao do fio retrator, pulverizagdo do pé (quando
indicado pelo sistema), varredura da regido oclusal no intuito de obter os referenciais
anatdmicos; posteriormente, de diversos angulos para a obtengéo de imagens 3D e, por fim,
lateralmente para registro de mordida (MEDINA-SOTOMAYOR; PASCUAL-MOSCARDO;
CAMPS, 2018).

O 10S TRIOS 3, versao de software 1.4.5.3 (3 Shape Dental Systems, Copenhagen,
DK), possui sistema de varredura através de corte 6ptico ultrarrapido. E emitida uma fonte de
luz (LED azul) e imagens continuas sao gravadas e entao convertidas em formato 3D (video).
Esse aparelho n&o necessita de condicionamento de superficie, viabilizando dois formatos de
arquivo possiveis: DCM e STL (MEDINA-SOTOMAYOR; PASCUAL-MOSCARDO; CAMPS,
2018).

Ja o scanner de laboratério Ceramill MAP400 (Amann Girrbach, Koblach, Vorarlberga,
AT) possui tecnologia de luz estruturada, com precisdo de 6 ym (ISO 12836:2013) sendo
utilizado para o escaneamento direto dos modelos de gesso em laboratérios de protese
dentaria e em estudos recentes avaliando acuracia (WOO; CHO SA; LEE CH; LEE KB; CHO
JH; LEEDH, 2018; KIM; JEONG; LEE; CHO, 2020).
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Os sistemas de escaneamento digital trazem consigo as especificagdes necessarias
para efetuar o processo de digitalizagdo das estruturas de interesse. Entretanto, torna-se
relevante manusea-los de forma flexivel adequando a técnica as necessidades do operador e
as peculiaridades clinicas de modo que os resultados sejam satisfatérios (MEDINA-
SOTOMAYOR; PASCUAL-MOSCARDO; CAMPS, 2018). Também n&o esté claro na literatura
cientifica se o protocolo utilizado para captacao das imagens 3D pode afetar a acuracia da
impressao digital (MEDINA-SOTOMAYOR; PASCUAL-MOSCARDO; CAMPS, 2018; CHIU et
al 2020).

Para tanto, torna-se fundamental compreender a definicido de acuracia e precisao
adotadas no respectivo trabalho. A saber, os conceitos sdo oriundos da engenharia e
relacionam-se a parametros de medi¢do. A acuracia revela através da estatistica o grau de
concordancia ou discordancia de atributos existentes com os tido como verdadeiros (
WEBER, 1999). Ja a precisdo, indica o qual refinado € a medida de uma grandeza (
AMORIN, 2004).

Estudo recente mostrou a influéncia da superficie dental na acuracia de
escaneamentos de um dente preparado para coroa total. Além disso, outros fatores como
inclinagao do plano oclusal, distancia entre os dentes adjacentes mostraram-se possivelmente
relacionados a precisdo (CHIU et al, 2020). Em trabalho avaliando escaneamentos de arcadas
completas, a face distal mostrou-se mais vulneravel a distor¢oes (ENDER; ATTIN; MEHL,
2016). Assim, tornam-se relevantes mais pesquisas para entender tais influéncias (CHIU et
al, 2020).

A literatura se mostra limitada quanto as informagdes relacionadas a varreduras de
arcadas completas (MARKARIAN et al., 2019). Utilizando-se a tecnologia CAD/CAM para
impressao digital de apenas um quadrante tém-se resultados satisfatorios, mas a medida que
a quantidade de estruturas digitalizadas aumenta, surgem problemas em relacdo a acuracia
(MEDINA-SOTOMAYOR; PASCUAL-MOSCARDO; CAMPS, 2018).

Assim, objetiva-se realizar um estudo experimental in vitro para analisar a acuracia e
a precisao em protocolos de escaneamento digital intraoral em arcadas completas superior e

inferior nas angulagdes de 90° e 120° do plano oclusal em relagao ao solo.
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2 ARTIGO CIENTIFICO

O presente artigo cientifico foi submetido para publicagdo no periédico Journal
of Prosthetic Dentistry, com fator de impacto 3.426 (2020) e com classificagdo qualis
da CAPES B1, na area interdisciplinar. O trabalho segue com a formatagao exigida

pelo periddico:

Analise da acuracia e precisao em protocolos de escaneamento digital intraoral com

duas angulacoes do plano oclusal

MPhil, Edmara Licia Pereira do Nascimento,” MPhil, Victor Higor Oliveira Vidal,b

DDS, Rodrigo Furtado de Carvalho®

Resumo

Problema: A utiliza¢ao de scanners intraorais requer o estudo dos protocolos de aquisi¢ao das
imagens, criando estratégias de varredura que gerem mais acurdcia e precisao nos modelos
digitais. Objetivo: Analisar a acuracia e a precisao em protocolos de escaneamento digital
intraoral em arcadas completas superior e inferior nas angulagdes de 90° e 120° do plano oclusal
em relagdo ao solo. Materiais € métodos: Arquivos referéncias de ambas arcadas de um modelo
de gesso, obtidos através do scanner Ceramill Map400, foram sobrepostos a 5 protocolos de
escaneamento digital intraoral, 3 TRIOS; nas angulac¢des de 90° e 120°, totalizando 10 grupos
testes para cada arcada (n=10). As analises dos esteriolitografia (STL) por sobreposi¢ao foram
feitas no software 3D Geomagic Design X, através do valor do erro quadratico médio (RMS).
Para a andlise estatistica, utilizou-se o software Jamovi e o teste de regressao por modelos
lineares com post hoc ajustado com Bonferroni (p=0,05). Resultados: Na arcada superior a
angulagdo nao mostrou influéncia sobre RMS; sendo que apenas P1 mostrou diferencga

significativa em relacdo ao protocolo, com maiores valores de RMS. No tempo de
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escaneamento, P4 foi maior que P1, P2 e P3. Ja P2, menor que P4 e P5. No niimero de imagens, P4

se mostrou maior que P1, P2 e P3 e P5 maior que P1, P2 e P3. Na arcada inferior P1 mostrou RMS
maior, em ambas inclinagdes. J4 P2 em 120° revelou RMS maior em relagdo a P3, P4 e P5 em
90°; como também a P3 em 120°. O P2 mostrou menores valores de tempo e P5, o de maior
numero de imagens em relagdo a P1, P2 e P3; sendo semelhante a P4. Conclusdo: Houve
influéncia do protocolo de varredura e da angulacdo do plano oclusal na acuracia dos modelos
digitais, em casos particulares. A angulagdo s6 se mostrou influente na arcada inferior. Nao houve

diferenga de precisdo dos protocolos analisados.

* Cirurgia-dentista em consultorio particular, Capitdo Andrade, Minas Gerais, Brasil.
® Analista de Sistemas em laboratério de protese dentaria, Governador Valadares, Minas Gerais, Brasil.
Professor adjunto de protese dentaria do Departamento de Odontologia da Universidade Federal de Juiz de Fora,

Governador Valadares, Minas Gerais, Brasil.

Implicacgdes clinicas: Conhecer a acuricia e a precisao dos protocolos de escaneamento reflete

diretamente em trabalhos mais satisfatdrios e fidedignos.

A utilizagdo de Scanners Intraorais (IOS) consolidou-se como ferramenta indispensavel
para moldagem odontolégica na era digital.' Em diferentes areas da odontologia os beneficios
do escaneamento digital intraoral sdo evidentes: geram modelos de estudo e trabalhos mais
acurados,” além do que as estratégias digitais se mostram mais econdmicas quando
comparadasaos métodos tradicionais.*

No mercado existem diversas marcas e sistemas de escaneamento intraoral. Mais
especificamente o scanner TRIOS 3, versio de software 1.4.5.3 (3 Shape Dental Systems,
Copenhagen, DK) tem apresentado resultados animadores quanto a precisdo em arcos

completos.” Estudos que analisaram o desempenho de alguns scanners
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intraorais, mostraram que o TRIOS 3 ¢ o mais preciso quando se trata de substratos com alta
translucidez.’ Esse scanner consegue suprir as necessidades clinicas do cirurgido-dentista,
apresentando modelos de qualidade.’

O fator crucial das pesquisas cientificas envolvendo novas tecnologias para os
cirurgioes-dentistas ¢ seu impacto clinico. A moldagem digital oferece mais conforto ao
paciente, facilidade para corrigir possiveis falhas e economia de espaco no armazenamento de
modelos." Em um ensaio clinico randomizado recente® fica notério que o fluxo digital oferece
um tratamento menos invasivo ao paciente, contando ainda com o beneficio da otimizagao de
tempo. E ainda que mais trabalhos sejam necessarios para analisar a precisao das moldagens
digitais e propor melhorias, principalmente quando se trata de arcadas completas que sdo ponto
critico da tecnologia', os resultados existentes atingidos por revisdes sistematicas com
metanalise sio animadores diante aos 10S.>*"°

Mesmo diante aos beneficios que a moldagem digital trouxe, o procedimento ainda
carrega limitacdes que tém influéncia direta na precisdo dos modelos gerados.'* Variaveis
como iluminagdo do ambiente e a sequéncia que o escaneamento ¢ feito em arcos completos
parecem também ter ligagdo com a acuracia alcangada.'

Torna-se assim fundamental compreender a defini¢do de acurdcia e precisdo adotadas
no respectivo trabalho. A saber, os conceitos sdo oriundos da engenharia e relacionam-se a
parametros de medicdo. A acuricia revela através da estatistica o grau de concordancia ou
discordancia de atributos existentes com os tido como verdadeiros''. J4 a precisio, indica o
qual refinado é a medida de uma grandeza.'?

Nessa Otica, existem estudos que avaliaram a acurdcia de diferentes sistemas de

13,14 o : .
113 Entretanto, torna-se necessario analisar diferentes

escaneamento digital intraora
protocolos de escaneamento em um mesmo sistema, buscando otimizar resultados de
acuracia e precisdo, conforto ao paciente e melhor aprendizado pelo cirurgido-dentista. Outra

variavel ndo bem esclarecida para a moldagem digital se trata da angulagdo do plano oclusal

em relacdo ao solo no momento do escaneamento.



18
Dessa forma o presente estudo in vitro analisou a acurécia e a precisdo em protocolos

de escaneamento digital intraoral em arcadas completas superior e inferior em duas angulagde

sem relacao ao solo.
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Materiais e métodos

Inicialmente, um técnico em protese dentaria (TPD) habilitado realizou uma moldagem
convencional através de moldeira de estoque perfurada e silicone de condensagao (Coltene, Rio
de Janeiro, Rio de Janeiro, BR) de ambas arcadas dentarias de um modelo odontologico
(Pronew, Sao Gongalo, Rio de Janeiro, BR). Logo apos, vazou o gesso especial tipo IV

(Dentona, Dortmund, DE), obtendo assim um modelo de gesso” que foi inspecionado
visualmente para que fosse possivel visualizar artefatos que pudessem comprometer a qualidade
do trabalho. Apos a inspe¢do, o modelo foi recortado para eliminagdo de excessos em sua base.

No intuito de simular de forma mais fidedigna a situagdo clinica de um escaneamento
in vivo, além do modelo de gesso, também foi utilizado um simulador de paciente (Prodens,
Sdo Gongalo, Rio de Janeiro, BR) onde o modelo foi inserido. Para fixacdo dos modelos de
gesso no simulador foram realizadas trés perfura¢des com peca reta e maxicut na base de cada
arcada de gesso, onde foram inseridos trés parafusos e buchas compativeis com o diametro da
perfuragdo para serem fixados no articulador do proprio modelo odontoldégico matriz. O
ambiente teve a iluminagdo controlada com as cortinas blecaute e luz artificial como fonte
principal. O simulador foi fixado e ajustado para que o plano oclusal atingisse o angulo de 90°
e posteriormente o de 120°, a depender do protocolo executado.

Inicialmente o modelo de estudo em gesso foi escaneado por um scanner de laboratorio
Ceramill Map400 (Amann Girrbach, Vorarlberg, AUT) por 3 vezes. Os arquivos STL foram
importados para o software Geomagic Design X (3D Systems, Rock Hill, Carolina do Sul,
EUA) e assim foram criados modelos mestres superior e inferior com a melhor reproducao do
modelo de gesso original.?

A partir de revisio da literatura"® foram levantados cinco protocolos de escaneamento

digital intraoral testados na maxila e empregados em sistemas distintos de scanners. Entretanto,
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para o presente trabalho os respectivos protocolos foram utilizados no mesmo scanner: o TRIOS

3 (3 Shape, Copenhagen, DK). A descrigao dos protocolos pode ser visualizada no Quadro 1 e

Figura 1.

Sigla

Protocolo

Descricao

P1

Exterior-interior

Primeiro, as superficies oclusais, comegando com o terceiro molar
esquerdo e indo para o terceiro molar direito, retornando através
das superficies vestibulares e, finalmente, uma varredura sobre as
superficies palatinas/ linguais.

P2

Quadrantes

Primeiro, as superficies oclusais, comegando com o incisivo centra
direito e indo em diregdo ao terceiro molar direito, retornandqg
pelas superficies vestibulares e, em seguida, pelas superficieg
palatinas/linguais. Segundo, as superficies oclusais, comegando
com o incisivo central esquerdo até o terceiro molar esquerdo
retornando pelas superficies vestibulares e, posteriormente, pelas
superficies palatinas/ linguais.

P3

Sextantes

Primeiro, as superficies oclusais, comegando com o terceiro molar
direito até o primeiro pré-molar direito, e retornando pelag
superficies vestibulares e, em seguida, pelas superficies
palatinas/linguais. Segundo, as superficies oclusais, comegandqg
com o canino direito até o canino esquerdo, retornando pelas
superficies vestibulares e, posteriormente, pelas superficies
palatinas/linguais. Terceiro, as superficies oclusais, comeg¢andqg
com o primeiro pré-molar esquerdo até o teceiro molar
esquerdo, retornando pelas superficies vestibulares e
posteriormente, pelas superficies palatinas/ linguais.

P4

Sequencial

Varredura sequencial das trés superficies de cada dente de
terceiro molar esquerdo a terceiro molar direito (oclusal,
vestibular e palatina/lingual).

P5

TRIOS 3/ 3 Shape

Inicio na superficie oclusal, palatina/lingual e vestibular em um
angulo de 45° a 90°; de terceiro molar esquerdo a terceiro molar

direito.

Quadro 1. Protocolos de escanecamento digital intraoral analisados no estudo. Fonte: adaptado de Medina-
Sotomayor et al, 2018".
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Figura 1. Sequéncia dos protocolos. Em vermelho, inicio na oclusal comum a todos. Azul, vestibular. Verde,

lingual/palatal.

Uma cirurgid-dentista foi capacitada sobre o sistema de escaneamento e executou
todos os protocolos no modelo odontolégico montado no simulador, nas duas angula¢des do
plano oclusa, 90° e 120°.

Para a coleta propriamente dita, o scanner era sempre calibrado da maneira como
preconiza o fabricante sempre que necessario. Realizou-se todos os protocolos, sempre em pé,
com o mesmo calgado para evitar discrepancias na altura que pudessem interferir nos
resultados. Todos os 5 protocolos foram realizados com a inclina¢do do plano oclusal em 90°
simulando um paciente sentado e 120° simulando o paciente deitado. Assim, cada 1 dos 10

protocolos foi executado 10 vezes para cada arcada (n= 10), para posterior analise'®.
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Antes da execucao, foi realizado um sorteio em um software on-line para enumerar a
sequéncia de realizagao dos protocolos (Sorteador), a saber: P5 — P3 — P4 — P1 — P2. Os
protocolos foram executados primeiramente na angulacdo de 90° e depois na angulacao de
120°.

Os arquivos do escaneamento de laboratério constituiram-se como modelos mestres e
os arquivos dos escaneamentos intraorais de cada um dos 10 protocolos os modelos testes a
serem comparados por sobreposi¢io das malhas. ' Primeiramente o arquivo mestre da maxila
¢ mandibula foram recortados'® cerca de 2 mm da margem gengival. Através do software
Geomagic Studio X, o arquivo mestre da maxila foi importado juntamente com as 10 amostras
de cada um dos grupos, sendo um grupo por vez. Posteriormente, através da aba “Alinhamento”
foi selecionada a opgao “Alinhar entre os dados de digitalizagdo”. Nesse momento a opgao
“Preferéncia” ficou selecionada pela metade.

Assim, selecionou-se no menu principal a op¢ao “Medir” e entdo “Desvio de malha”.
Na aba “Accuracy Analyzer (TM)” foi inserido o valor de “0,80 mm” como “Desvio”. E assim
a partir do resultado foi possivel observar na aba “Propriedades” o valor do erro quadratico
médio (RMS) e do desvio padrao.

A consolidag¢do do nimero amostral por protocolo analisado foi determinado através da
analise de poténcia assumindo uma distribui¢io normal'* que foi confirmada pelo teste
Kolmogorov-Smirnov. Para as andlises das diferencas de acuridcia e precisdo entre os
protocolos, influéncia da angulagdo de 90° e 120° nos valores de RMS e sobre o tempo de
escaneamento e nimero de imagens geradas foi utilizado o teste de regressdo por modelos
lineares com post hoc ajustado com Bonferroni, e p valor de 0,05.

Resultados
A partir da analise 3D dos arquivos foi possivel visualmente notar as regides mais

fidedignas e as que tiveram mais erros, através da barra de cores ao lado do modelo digital.
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Percebe-se que na arcada superior as areas que apresentaram maior diferenga com o modelo
referéncia sdo as areas oclusais, principalmente em regido de molares, nos protocolos de 90°.

Estas também sdo as areas onde a escala de cor se aproxima do amarelo e vermelho, indicando

um desvio negativo do alinhamento entre os dois modelos digitais, Figura 2.

Figura 2. Andlise 3D dos arquivos referentes ao escaneamento superior em 90°.
Quando a angulagdo ¢ modificada para 120°, nota-se uma piora na copia da regido de
molares direitos na maioria dos protocolos. Em ambas angulacdes, a regido anterior, palatal,

obteve melhor copia em relagdo ao modelo referéncia, Figura 3.



Figura 3. Anélise 3D dos arquivos referentes ao escaneamento superior em 120°.

Com relacdo a arcada inferior, nota-se na angulagdo de 90° uma varia¢ao de cores mais
dentro do toleravel quando comparado a angulagdo de 120°. Além disso, em 90° ha uma melhor
destruicdo da cor verde em ambos quadrantes, sugerindo melhor acuracia do modelo como um

todo (Figura 4 e Figura 5).

Figura 4. Analise 3D dos arquivos referentes ao escaneamento inferior em 90°.
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Figura 5. Analise 3D dos arquivos referentes ao escaneamento inferior em 120°.

Sobre a analise estatistica dos dados para arcada superior, pode-se observar que as

angulacdes de 90° e 120° ndo tiveram influéncia significativa para os valores de RMS.

O tipo de protocolo mostrou diferenga estatisticamente significativa apenas em P1, com

maiores valores de RMS que P2, como verificado na Tabela 1.

Tabela 1. Comparag@o entre os protocolos da arcada superior — Post hoc Bonferroni

Comparasion

Protocolo Protocolo Difference SE pbonferroni
1 -2 0.02714 0.00668 0.001%*
1 -3 0.01681 0.00668 0.136
1 - 4 0.01495 0.00668 0.276
1 -5 0.00873 0.00668 1.000
2 -3 -0.01034 0.00668 1.000
2 - 4 -0.01219 0.00668 0.713
2 -5 -0.01841 0.00668 0.070
3 - 4 -0.00185 0.00668 1.000
3 -5 -0.00807 0.00668 1.000
4 -5 -0.00622 0.00668 1.000
*

Comparagdo onde houve diferenca estatisticamente significativa.
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Sobre o tempo de escaneamento, a angulagao do plano oclusal em 90° ou 120° revelou-
se como uma variavel nao significativa. A Tabela 2 mostra a comparagao entre os protocolos,
sendo que o P4 foi o que obteve maior tempo diferindo estatisticamente de P1 e P2. Ja P2,

demonstrou o menor tempo, diferindo estatisticamente de P4 e P5.

Tabela 2. Comparagdo do tempo de escaneamento entre os protocolos da arcada superior — Post hoc Bonferroni

Comparasion

Protocolo Protocolo Difference SE pbonferroni
1 -2 20.50 11.9 0.881
1 -3 -7.65 11.9 1.000
1 - 4 -50.15 11.9 <.001*
1 -5 -29.60 11.9 0.146
2 -3 -28.15 11.9 0.200
2 - 4 -70.65 11.9 <.001*
2 -5 -50.10 11.9 <.001*
3 - 4 -42.50 11.9 0.006
3 -5 -21.95 11.9 0.682
4 -5 20.55 11.9 0.874
*

Comparacdo onde houve diferenga estatisticamente significativa.

Também foi demonstrado que o numero de imagens geradas em cada protocolo ndo
sofreu influéncia da angulag@o do plano oclusal. Entretanto, houve diferenca significativa entre
protocolos especificos: P4 mostrou maior numero de imagens que P1 e P2; e P2 menor que P4,

e P5; Tabela 3.

Tabela 3. Comparagdo do numero de imagens entre os protocolos da arcada superior — Post hoc Bonferroni

Comparasion

Protocolo Protocolo Difference SE pbonferroni
1 -2 83.1 53.9 1.000
1 -3 -49.4 53.9 1.000
1 - 4 -223.7 53.9 <.001*
1 -5 -167.3 53.9 0.025%*
2 -3 -132.4 53.9 0.158
2 - 4 -306.8 53.9 <.001*
2 -5 -250.4 53.9 <.001*
3 - 4 -174.4 53.9 0.017%*
3 -5 -118.0 53.9 0.311
4 -5 56.4 53.9 1.000
%

Comparacdo onde houve diferenca estatisticamente significativa.



27

Os protocolos analisados na arcada superior nao apresentaram diferengas significativas

quanto a precisao, evidenciando uma dispersdo semelhante entre as técnicas,
independentemente da angulagao Tabela 4.
Tabela 4. Precisdo dos protocolos executados na arcada superior: protocolo
Protocolo Mean SE df Lower Upper
1 0.1577 0.00420 89.0 0.1494 0.166
2 0.1212 0.00420 89.0 0.1128 0.130
3 0.1005 0.00431 89.0 0.0920 0.109
4 0.0988 0.00420 89.0 0.0904 0.107
5 0.1082 0.00420 89.0 0.0999 0.117

Note. Estimated means are estimated keeping constant other effects in the model to the mean.

Analisando a arcada inferior, percebe-se que ao contrario do que foi percebido na arcada

superior, a angulacao do plano oclusal influenciou valores de RMS em protocolos especificos

que sdo exibidos na Tabela 5. O protocolo P1 em 120° mostrou valores de RMS maiores em

relacdo a todos os protocolos comparados em ambas angulagdes. Ja o protocolo P2 em 120°

revelou valores de RMS maiores em relagao a P3, P4 ¢ P5 em 90°; como também a P3 em 120°.
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Tabela 5. Comparacdo entre os protocolos da arcada inferior com as duas angulagdes de 90° e 120° — Post hoc

Bonferroni
Comparasion
Inclinacao Protocolo Inclinacao Protocolo Difference SE pbonferroni
120 1 - 120 2 0.05301 0.00840 <.001*
120 1 - 120 3 0.08814 0.00863 <.001*
120 1 - 120 4 0.07903 0.00840 <.001*
120 1 - 120 5 0.06727 0.00840 <.001*
120 1 - 90 2 0.07577 0.00840 <.001*
120 1 - 90 3 0.08189 0.00840 <.001*
120 1 - 90 4 0.09452 0.00840 <.001*
120 1 - 90 5 0.08740 0.00840 <.001*
120 2 - 120 3 0.03513 0.00863 0.005*
120 2 - 120 4 0.02602 0.00840 0.117
120 2 - 120 5 0.01426 0.00840 1.000
120 2 - 90 3 0.02888 0.00840 0.040%*
120 2 - 90 4 0.04151 0.00840 <.001*
120 2 - 90 5 0.03439 0.00840 0.004*
120 3 - 120 4 -0.00911 0.00863 1.000
120 3 - 120 5 -0.02087 0.00863 0.794
120 3 - 90 4 0.00638 0.00863 1.000
120 3 - 90 5 -7.38¢e—4 0.00863 1.000
120 4 - 120 5 -0.01176 0.00840 1.000
120 4 - 90 5 0.00837 0.00840 1.000
90 1 - 120 1 -0.05567 0.00840 <.001*
90 1 - 120 2 -0.00266 0.00840 1.000
90 1 - 120 3 0.03247 0.00863 0.014*
90 1 - 120 4 0.02336 0.00840 0.298
90 1 - 120 5 0.01160 0.00840 1.000
90 1 - 90 2 0.02010 0.00840 0.847
90 1 - 90 3 0.02622 0.00840 0.109
90 1 - 90 4 0.03885 0.00840 <.001*
90 1 - 90 5 0.03173 0.00840 0.013*
90 2 - 120 2 -0.02276 0.00840 0.364
90 2 - 120 3 0.01237 0.00863 1.000
90 2 - 120 4 0.00326 0.00840 1.000
90 2 - 120 5 -0.00850 0.00840 1.000
90 2 - 90 3 0.00612 0.00840 1.000
90 2 - 90 4 0.01875 0.00840 1.000
90 2 - 90 5 0.01163 0.00840 1.000
90 3 - 120 3 0.00625 0.00863 1.000
90 3 - 120 4 -0.00286 0.00840 1.000
90 3 - 120 5 -0.01462 0.00840 1.000
90 3 - 90 4 0.01263 0.00840 1.000
90 3 - 90 5 0.00551 0.00840 1.000
90 4 - 120 4 -0.01549 0.00840 1.000
90 4 - 120 5 -0.02725 0.00840 0.075
90 4 - 90 5 -0.00712 0.00840 1.000
90 5 - 120 5 -0.02013 0.00840 0.839

* Comparacdo onde houve diferenca estatisticamente significativa.
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O tempo de escaneamento nos protocolos executados na arcada inferior mostrou-se nao
ser afetado pela mudanga de angulagdo do plano oclusal. A Tabela 6 evidencia os tempos de
cada protocolo da arcada inferior, € possivel observar que o Uinico protocolo que se diferencia
¢ o P2 que estatisticamente apresenta um tempo menor que P1, P4 e P5; sendo semelhante ao
P3.

Tabela 6. Comparagdo do tempo de escaneamento entre os protocolos da arcada superior — Post hoc Bonferroni

Comparasion

Protocolo Protocolo Difference SE pbonferroni
1 -2 37.05 11.1 0.013*
1 -3 491 11.3 1.000
1 - 4 -5.55 11.1 1.000
1 -5 -25.95 11.1 0.221
2 -3 -32.14 11.3 0.054
2 - 4 -42.60 11.1 0.002*
2 -5 -63.00 11.1 <.001*
3 - 4 -10.46 11.3 1.000
3 -5 -30.86 11.3 0.075
4 -5 -20.40 11.1 0.704
*

Comparacdo onde houve diferenca estatisticamente significativa.

O numero de imagens dos protocolos realizados na arcada inferior ndo se mostra afetado
pela mudancga de angulacdo do plano oclusal. Na Tabela 7 € possivel observar que o protocolo
P2 exibe diferenga estatisticamente significativa, sendo o tipo que apresenta o menor nimero
de imagens, ndo diferindo apenas de P1. O protocolo P5 se apresenta como que gerou o maior

numero de imagens em relagdo a P1, P2 e P3, sendo semelhante a P4.

Tabela 7. Comparagdo do numero de imagens entre os protocolos da arcada inferior — Post hoc Bonferroni

Comparasion

Protocolo Protocolo Difference SE pbonferroni
1 -2 183.9 64.3 0.052
1 -3 -69.7 65.2 1.000
1 - 4 -107.6 64.3 0.975
1 -5 -270.3 64.3 <.001*
2 -3 -253.6 65.2 0.002*
2 - 4 -291.6 64.3 <.001*
2 -5 -454.2 64.3 <.001*
3 - 4 -37.9 65.2 1.000
3 -5 -200.6 65.2 0.027*
4 -5 -162.6 64.3 0.131
*

Comparacdo onde houve diferenga estatisticamente significativa.
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Como verificado na arcada superior, os protocolos da arcada inferior nao apresentam
diferencas estatisticamente significativas de precisao. Mostrando uma dispersao semelhante nas

execucgoes, Tabela 8.

Tabela 8. Precisdo dos protocolos executados na arcada inferior: protocolos

Protocolo Mean SE df Lower Upper
1 0.1577 0.00420 89.0 0.1494 0.166
2 0.1212 0.00420 89.0 0.1128 0.130
3 0.1005 0.00431 89.0 0.0920 0.109
4 0.0988 0.00420 89.0 0.0904 0.107
5 0.1082 0.00420 89.0 0.0999 0.117

Note. Estimated means are estimated averaging across interacting variables.
Consolidando uma andlise global do comportamento do tempo de escaneamento e o

nimero de imagens geradas, observa-se que existe uma relagdo diretamente proporcional

evidenciada pelo Gréafico 2.
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Grifico 2. Relacao global (ambas arcadas) entre tempo de escaneamento e nimero de imagens
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DISCUSSAO

Os sistemas de escaneamento sdao cada vez mais utilizados nas diferentes especialidades
da Odontologia. Seja pra criar modelos de estudo mais acurados ou para subsidiar a confecgdes
de trabalhos protéticos, implantes ou ortodonticos. Fato ¢ que conhecer o fluxo digital tornou-
se indispensavel.'! Assim, a odontologia dispde de scanners de laboratério com precisdes de alto
nivel, como o caso do scanner Ceramill Map 400, de 6u?'. Esses dispositivos de varredura
industrial t€ém sido frequentemente utilizados como referéncia para comparagdo com
escaneamentos intraorais.’

No intuito de melhorar o fluxo digital, os I0s s3o interessantes ferramentas ja que
conseguem captar imagens em tempo real do paciente,” eliminando sessdes clinicas, trazendo
conforto e agregando valor ao trabalho'. Somado a isso, os IOs tém se apresentado como
solucdes eficazes, trazendo modelos precisos” para trabalhos, como exemplo o scanner intraoral
TRIOS 3, da 3 Shape que em diferentes estudos mostrou sua qualidade na digitalizagcdo de
arcadas completas’, sendo um dos scanners intraorais mais precisos da atualidade."

Entretanto, ¢ essencial entender quais variaveis estdo intimamente ligadas ao processo
de obtencao dos arquivos STL nos escaneamentos. Dominar tais fatores faz com que seja
possivel construir modelos de estudo e trabalho mais fidedignos, ou seja, mais acurados ao
modelo real em boca. Assim, a literatura evidencia que a estratégia de varredura, a iluminagﬁol,
a extensdo do arco’ exercem influéncia nos valores de RMS, e assim na acuracia. Dessa forma
o presente estudo levantou 5 protocolos de escaneamento digital intraoral e adaptou-os de forma
a serem executados em ambas arcadas.

Conhecer qual angulacdo ideal do plano oclusal também oferece uma visao mais
cientifica ao processo'”. Fugindo de um espectro empirista, determinar se o paciente deitado ou
em uma posicao sentada influencia valores de RMS, conseguiria nortear a técnica do operador;

eliminando possiveis erros ja previstos. Nao menos importante, conhecer a precisdo dos
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protocolos ¢ relevante, ja que protocolos que apresentam uma dispersao menor poderiam
indicar uma baixa influéncia de fatores externos como a destreza do operador, e partindo do
principio que este foi calibrado para executar as técnicas, uma alta dispersdo poderia indicar
também uma dificuldade maior da técnica. Assim, desenvolver uma técnica acurada, precisa
com informacdes sobre a melhor posi¢ao do paciente na cadeira trariam beneficios ndo sé
cientificos, mas clinicos. Estudantes de odontologia t€ém demonstrado preferéncia pelo
escaneamento digital em relacdo aos métodos tradicionais, ja profissionais mais experientes
ainda preferem métodos tradicionais; nesse sentido a curva de aprendizagem necessaria para
manuseio do scanner poderia estar exercendo influencia indicando a necessidade de estabelecer
um protocolo mais didatico®.

Com o objetivo de analisar a acuracia e a precisdo de cinco protocolos de escaneamento
digital intraoral no scanner TRIOS 3, 3 Shape, o presente trabalho refutou a hipdtese nula e
mostrou que ha diferenga significativa entre parte dos protocolos testados quanto a acuracia.
Corroborando com achados de revisdo sistematica recente’® em que fica evidenciado que a
sequéncia de escaneamento influencia na acuréacia dos modelos digitais gerados. Mesmo diante
disso, os IOS sdo ferramentas eficazes para constru¢ao de modelos odontoldgicos.

Para tanto, o operador do escaneamento foi constituido por um profissional cirurgido-
dentista, capacitado sobre o fluxo digital e treinado para executar os protocolos levantados na
literatura. No intuito de garantir que os protocolos fossem executados de maneira adequada,
um segundo profissional do laboratorio de prétese em questdo, formado em Tecnologia da
Informacdo e capacitado em escaneamento acompanhou a coleta dos dados. Outro fator
essencial para a consisténcia dos dados foi a calibragdo do scanner intraoral, da forma como
preconiza o fabricante e sendo feita sempre que o sistema indicava a necessidade, limitando

assim interferéncias do aparelho na precisao das técnicas analisadas.
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Interessantemente, na arcada superior a angulacao do plano oclusal ndo influenciou os
resultados de RMS. Entretanto, houve diferenca significativa entre o protocolo P1 em relagao
aos demais, sendo que este apresentou valores mais altos de RMS demonstrando uma menor
acuracia. Protocolo P1 preconiza o escaneamento de toda a arcada em sua face oclusal, depois
vestibular e por ultimo lingual/palatal; de 2°molar esquerdo a 2° molar direito; sem pausa,
gerando uma extensao de escaneamento maior. Ja € notorio que o scanner ao digitalizar areas
extensas sobrepde malhas, levando a maiores erros na precisio.”** Ao executar a técnica torna-
se perceptivel que o algoritmo matematico tem uma leitura mais dificultada no sentido da
construcdo da imagem em escaneamentos em arco completo®. Diferentemente dos protocolos
P2 e P3 que apresentam valores semelhantes de RMS e menores que P1.

O protocolo P4 embora preconize uma técnica em que um dente de cada vez ¢ escaneado
em todas as faces, teve valores de RMS elevados. Isso pode ser explicado porque embora a
técnica seja favoravel a leitura do scanner e a compreensao do operador, o tempo necessario
para escanear dente por dente ¢ elevado, gerando um maior numero de imagens o que pode
interferir nos valores de RMS e assim, na acuracia. Da mesma forma, P5 ¢ um protocolo longo
que exige a varredura de cada face do dente em separado de molar esquerdo a molar direito,
trazendo assim maior chance de erro na consolidacio das malhas pelo algoritmo.** Sendo o
tempo e o nimero de imagens fatores relevantes na decisdo clinica de escolha da técnica, ¢é
necessario destacar que P2 apresentou os menores valores para ambos referenciais.

Na arcada inferior, diferentemente, a angulagdo do plano oclusal mostrou influéncia
positiva nos valores de RMS e assim, na acuracia. Em estudos in vivo isso pode ser explicado
pela arcada em questdo apresentar a lingua, por exemplo, que se mostra um fator que dificulta o
escaneamento;fazendo com que a mudanca de posicdo do paciente, alterando o plano oclusal,
possa melhorara relagdo dela com os dentes; ja no presente trabalho a diferenga de inclinagao
com o cranio pode ser um fator plausivel. O protocolo P1 revelou um aumento de RMS
quando a angulacdao foi mudada de 90° para 120°, diminuindo assim a acuréacia. Este

protocolo em 120° mostrou
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valores de RMS maiores, para todos os protocolos comparados em ambas inclinagdes. Quandoa
inclinagdo era de 90°, P1 mostrou um comportamento distinto, sendo semelhante estatisticamente
a P2, P4 e P5 em 120 © e menor que P3 em 120°. Sugerindo que o escaneamentoda arcada inferior
em 120°, simulando o paciente deitado, altera negativamente valores de precisdo na maioria dos
casos. Os menores valores identificados foram P3 em 120° ,P4 em 90°¢ a P2 em 90°.

Ainda na arcada inferior, o protocolo P3 em 120°, embora tenha valor de RMS
semelhante a P2 em 90°, apresenta-se como uma técnica mais complexa de ser executada; ja
que preconiza o escaneamento por sextantes, forcando uma pausa no operador para situar os
dentes.

Sobre o tempo de escaneamento e nimero de imagens na arcada inferior, P2 mostrou
ser o protocolo com os menores valores resultando assim em um RMS menor. Isso pode ser
explicado pela facilidade de execug¢do da técnica. A orientacdo de escaneamento por quadrantes
torna o processo mais didatico, dindmico e confortavel para o operador.

Adicionalmente, investigou-se a possivel influéncia da inclina¢do do plano oclusal na
acuracia dos modelos. Como encontrado em outro trabalho'> essa varidvel se mostrou
significativa. De forma geral a inclinacdo de 120° do plano oclusal simulando um paciente
deitado apresentou resultados de RMS maiores que na inclinagdo de 90°, simulando um
paciente sentado. Entretanto, apenas o P1 apresentou diferenca estatisticamente significativa.
No que tange ao conforto para execucdo da técnica a inclinagdo de 90° se torna uma escolha
que favorece o escaneamento principalmente em relacdo ao modelo inferior. Além disso a
arcada inferior esta relacionada a um maior valor de RMS que a superior, sugerindo uma
dificuldade maior para escaneamento.

Dessa forma, torna-se essencial o delineamento de estudos in vivo comparando

protocolos em um mesmo sistema para ser possivel indicar técnicas confortaveis ao paciente e
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ao operador. Bem como, com tempo de execugao curto e menor nimero de imagens ja que pelo
observado neste estudo, o valor de RMS parece estar relacionado a tais variaveis. Além disso,
realizar os protocolos em arcadas completas € em ambos maxilares se mostra um problema de
pesquisa a ser investigado, ja que como mostrado neste estudo houve diferenca significativa no
comportamento da maxila e mandibula em relagdo aos protocolos analisados. Diante dos
achados deste estudo, faz-se necessario demonstrar, in vivo, se a posicao do paciente sentado
oferece um escaneamento mais eficiente e se isso vale para ambas arcadas.
CONCLUSAO

O estudo mostrou que existe diferenca de acurdcia entre parte dos protocolos
observados, tanto na arcada superior quanto na inferior. Constatou-se que a inclinagdo do plano
oclusal interferiu unicamente na acuracia na arcada inferior, revelando melhores resultados na
maioria das comparagdes na inclinagao de 90°. Quanto maior o tempo de escaneamento, maior
o numero de imagens geradas e maior valor de RMS, constatando menor acuracia. Os

protocolos avaliados ndo apresentaram diferencas de precisao.
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3 CONCLUSAO

Dentro das limitagbes do estudo, percebe-se pelos resultados das analises que
existe diferenca de acuracia entre parte dos protocolos observados, tanto na arcada
superior quanto na inferior. A inclinagédo do plano oclusal interferiu unicamente na
acuracia na arcada inferior, revelando melhores resultados na maioria das
comparagdes na inclinagao de 90°. Quanto maior o tempo de escaneamento, maior o
numero de imagens geradas e maior valor de RMS, constatando menor acuracia. Os

protocolos avaliados n&o apresentaram diferengas de preciséo.
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Simitarity Check:
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Technigue: In a numbered, step-by-step format, describe each step of the technique. The text should
be written in command rather than descriptive form ("Survey the diagnostic cast” rather than "The
diagnostic cast is surveyed.”) Include citations for the accompanying illustrations.

Discussion: Comment on the advantages and disadvantages of the technique, indicate the situations
to which it may be applied, and describe any contraindications for its use. Avoid excessive claims of
effectiveness. If the text will only be repetitive of previous sections, omit the Discussian.

Sumnmary: Briefly summarize the technique presented and its chief advantages.

See Reference and Sample References page

See Figure ission and Sample Figures page.
Systematic Review

The authoer is advised to develop a review in the Cocl and format. The Jourmal has
transitioned away from literature reviews to systematic reviews. For more information on systematic
reviews, please see www.cochrane.org. An examgple of a Journal systematic review: Torabinejad M,
Anderson F, Bader 1, Brown L), Chen LH, Goodacre CJ, Kattadiyil MT, Kutsenko D, Lozada 1, Patel
R, Petersen F, Puterman I, White SN. Outcomes of root canal treatment and restoration, implant-
supported single crowns, fixed partial dentures, and extraction without replacement: a systematic
review. ] Prosthet Dent 2007;98:285-311.

The systematic review cansists of:

An Abstract using a structured format (Statement of Problem, Purpose, Material and Methods, Results,
Conclusions).

Text of the review consisting of an introduction (background and objective), methods (selection
criteria, search methods, data collection and data analysis), results (description of studies,
memndn\oglcal quality, and results of analyses), discussion, authors’ condiusions, acknm\eagmenrs
and confiicts of interest. References should be peer reviewsd and follow JPD form

Tables and figures, if necessary, showing characteristics of the incduded studies, spedfication of the
interventions that were compared, the results of the induded studies, a log of the studies that were
excluded, and additional tables and figures relevant to the review.

Tips From Our Readers

Tips are brief reports on helpful or timesaving procedures. They should be limited to 2 authors, no
longer than 250 words, and indude no more than 2 high guality illustrations. Describe the procedure
in 2 numbered, step-by-step format; write the text in command rather than descriptive or passive
form ("Survey the diagnostic cast” rather than “The diagnostic cast is surveyed”).

Contac
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1120 15th 5t., GC3094

Augusta, GA 30912-1255

Phone: (706) 721-4558
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Website: http://www.prosdent.org

Online submission: https: /fwww.editorialmanager com/1PD/ default aspx
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of inclusive language

Inclusive language acknowledges diversity, conveys respect ta all pecple, is sensitive to differences,
and promotes equal cpportunities. Content should make no assumptions about the beliefs or
commitments of any reader; contain nothing which might imply that one individual is superior to
another on the grounds of age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition; and use inclusive language throughout. Authars should ensure that writing is free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions. We advise to seek
gender neutrality by using plurel nouns (*dinicians, patients/clients") as default/wherever possible
to avaid using "he, she,” or "hefshe.” We recommend avoiding the use of descriptors that refer to
personal attributes su:n as age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition unless they are relevant and valid. These guidelines are meant as a paint of reference ta
help identify appropriate language but are by no means exhaustive or definitive.

Author contributions

For transparency, we encourage authors to submit an author statement file outlining their individual
contributions to the paper using the relevant CRediT roles: Conceptualization; Data curation;
Formal analysis; Funding acquisition; lnvw\gatlun, Methodalogy; Project administration; Resources;
Software; Sup ; es/Writing - original draft; Writing - review &
editing. should be with the names of authars first and CRediT role(s)
following. More details and an example

Changes to authorship

Authors are expected to consider carefully the list and order of authors before submitting their
manuscript and provide the definitive list of authors at the time of the original submission. Any
addition, deletion or reamrangement of author names in the authorship list should be made only
before the manuscript has been accepted and only if approved by the journal Editor. To request such
a change, the Editor must receive the following from the corresponding author: (a) the reason
far the change in authar list and (b) written confirmation (e-mail, better) from all authors that they
agree with the addition, removal or reamrangement. In the case of addition or removal of authors,
this includes confirmation from the author being added or removed.

Only in exceptional circumstances will the Editor consider the addition, deletion or rearrangement of
authors after the manuscript has been accepted. While the Editor considers the request, publication
of the manuscript will be suspended. If the manuscript has already been published in an online issue,
any requests approved by the Editor will result in a comrigendum.

Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing Agreement’ (see
mare information on this). An =-mail will be sent to the corresponding author confirming receipt of
the manuscript together with a 'Joumal Publishing Agreement' form or a link to the online version
of this agreement.

Subscribers may reproduce tables of contents or prepare lists of articles including abstracts for internal
circulation within their institutions. Permission of the Publisher is required for resale or distribution
outside the institution and for all other derivative works, including compilations and translations. If
excerpts from other copyrighted works are included, the authar(s) must obtain written permission
from the copyright owners and credit the source(s) in the article. Elsevier has preprinted forms for
use by authors in these cases,

For gold open access articles: Upon acceptance of an artide, authors will be asked to compiete a
"License Agreement' {more information). Permitted third party reuse of gold open access articles is.
determined by the author's choice of user licensa.

Author rights
As an author you (or your emplayer or institution) have certain rights to reuse your work. Mare
Infarmation.

Efsevier supports responsible sharing

Find out how you can share your ressarch published in Elsavier journals.
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Role of th
*fou are requested to identify o provided financial support for the conduct of the research andfor
preparation of the article and to briefly describe the role of the sponsor(s), if any, in study design; in
the collection, analysis and interpretation of data; in the writing of the report; and in the decision to
submit the article for publication. If the funding source{s} had no such involvement then this should
be stated.

Open
Please wisit our L}pe'\ Access page for more information,

iting services)

Please write your text in good American English. Authors who feel their English language
manuscript may require editing to eliminate possible grammatical or spelling errors and to conform
to correct scientific English may wish to use the English Language Editing service available
from Elsevier's WebShop https: /fwebshop. elsevier.comy/language-editing-services/language-editing/
or visit our customer support site https://service.elsevier.com for more information

Submission

Our online submission system guides you stepwise through the process of entering your artide
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files {e.q., Word, LaTeX) are required to typeset your article for
final publication. All corespondence, including notification of the Editor’s decision and reguests for
revision, is sent by e-mail.

Submit your article
Please submit your artide via https://www._editorialmanager. com/1PD/default, aspx,

PREPARATION

Use word processing software

It is important that the file be saved in the native format of the MS Word program. The text should be in
single-column format. Keep the layout of the text as simple as possible. Most formatting codes will be
removed and replaced on processing the article. In particular, do not use the word processor’s options
to justify text or to hyphenate words. However, do use bold face, italics, subscripts, superscripts etc.
When preparing tables, if you are using a table grid, use only one grid for each individual table and
not a grid for each row. If ne grid is used, use tabs, not spaces, to align columns. The electronic
text should be prepared in a way very similar to that of conventional manuscripts (see also the
Guide to Publishing with Elsevier: https://www.elsevier.com/guidepublication). Nota that source files
of figures, tables and text graphics will be required whether or not you embed your figures in the
text. See also the section on Electronic artwark.

To avoid unnecessary errors you are strongly advised to use the speli-check’ and 'grammar-check’
functions of your word processor.

d math equatior
If you are submitting an artide prepared with Microsoft  Word  containing
embedded math equations then please read this related support Information
(https: fservice.elsevier.com/app/answers/detailfa_id/302/).

Essential title page information

Title. Concise and informative. Tides are often wsed in information-retrieval systems. Awoid
abbreviations and formuiae. Trade names should not be used in the title.Author names and affiliations.
Author’s names should be complete first and last names. Whera the family name may be ambiguous.
(e.g., & double name}, please indicate this clearly. Present the authors' current title and affiliation,
induding the oty and state/country of that affiliation. If it is private practice, indicate the city and
state/country of the practice. Indicate all affiliations with a lower-case superscript latter immediataly
after the author’s name and in front of the approgriate affiliation.Corresponding author. Clearly
indicate who will handle comrespondence at all stages of refereeing and publication, also post-
publication. Ensure that phone numbers {with country and area code) are provided in addition to
the e-mail address and the complete postal address. Contact details must be kept up to date by the
corresponding author.
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The figures should be of professional guality and high resolution. The following are resolution
requirements:

Color and black-and-white photographs should be created and saved at 300 dots per inch (dpi).
Mote: A 5.75 x 3.85-inch image at a resolution of 300 dpi will be approximatefy 6 megabytes. A
figure of less than 300 dpi must not be increased artificially to 300 dpi; the resulting quality and
resolution will be 4

Line art or combination artwork (an illustration containing bath line art and photograph) should be
created and saved at a minimum of 600dpi.Clarity, contrast, and quality should be uniform amang
the parts of a multipart figure and among all of the figures within a manuscript.A uniform background
of nontextured, medium blue should be provided for color figures when possible.

Text within Images

If text is to appear within the figure, labeled and untabeled versions of the figures must be provided.
Text appearing within the labeled versions of the figures should be in Arial font and a minimum of
10 pt. The text should be sized for readability if the figure is reduced for production in the Journal.
Lettering should be in proportion to the drawing, graph, or photograph. A consistent fant size should
be used throughout each figure, and for all figures, Please note: Titles and captions should not appear
within the figure file, but should be provided in the manuscript text (see Figure Legends).

If a key to an illustration requires artwork {screen lines, dots, unusual symbols), the key should be
incorporated into the drawing instead of included in the typed legend. All symbols should be done
professionally, be visible against the background, and be of legible proportion should the illustration
be reduced for publicaticn.

All micrescapic photographs must have a bar and wnit of on the image.

Color Figures

Generally, a maximum of 8 figures will be accepted for clinical report and dental technique articles,
and 2 figures will be accepted for tips from our reader artides. However, the Editor may approve me
publication of additional figures if they contribute significantly to the manuscript.

Clinical figures should be color balanced. Color images should be in €MYK {Cyan/Magenta/Yellaw/
Black) color format as opposed to RGB (Red/Green/Blue) color format.

Graphs/Screen Capturas

Graphs should be numbered as figures, and the fill for bar graphs should be distinctive and solid;

ne shading or patterns. Thick, solid lines should be used and bold, solid lettering. Arial font is

preferred. Place lettering on white background is preferred to reverse type (white lettering on a dark
background). Line drawing should be a minimum of 600 dpi. Screen Captures should be a minimum

of 300 clpl and as close to 5.75 and 3.85 as possible

Composil

Composites are multiple images within one Figure file and, as a rule, are not accepted. They will be
sent back to the author to replace them with each image sent separately as, Fig. 1A, Fig. 1B, Fig. 1C,
etc. Each figure part must meet JPD Guidelines. (Some composite figures are more effective when
submitted a5 one file. These files will be reviewed per case.) Contact the editorial office for mora
information about specific compaosites.

Figure Legends

The figure legends should appear within the text of the manuscript on a separate page after Tables
and should appear under the heading FIGURES. Journal style requires that the articles (a, an, and

the) are omittad from the figure legends. If an ion is taken from p ¥ matarial,
the legend must give full credit to the source (see Permissions).

File Naming
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Title: Capitalize only the first letter of the first word. Da not use any special farmatting. Abbreviations
or trade names should not be used. Trade names should not be used in the title.Authors: Directly
under the title, type the names and academic degrees of the authars. Under the authors’ names,
provide the title, department and institutional names, city/state and country {unless in the U.5.) of
each author. If necessary, provide the English translation of the institution. If the author is in private
practice, indicate where with city/state/country. Link names and affiliations with a superscript letter
{a.b,c,d). Presentation/suppert information and tities: If research was presented before an organized
group, indicate name of the organization and location and date of the meeting. If work was supported
by a grant or any other kind of funding, supply the name of the supparting organization and the grant
number. Correspending author: List the mailing address, business telephone, and e-mail address of
the author who will receive correspondence. Acknowledgments: Indicate special thanks to persons or
argarizations involved with the manuscript. See Sample Title page.

Formatting of funding sources
List funding sources in this standard way te facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx, yyyyl:
the BIll & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaa).

Itis not necessary to include detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the name of the institute or arganization that provided the funding.

If no funding has been provided for the rassarch, pleass include the following sentence:

This research did not receive any specific grant from funding agencies in the public, commercial, or
not-for-profit sectars.

Units

Follow internationally accepted rules and conventions: use the intemational system of units (S1). If
other units are mentioned, please give their equivalent in 51,

Math formulae

Please submit math equations as editable text and not as images. Present simple formulae in
line with normal text where possible and use the solidus (/) instead of a horizontal line for small
fractional terms, e.g., ¥/¥. In principle, variables are to be presented in italics. Powers of e are often
more conveniently denated by exp. Number consecutively any equations that have to be displayed
separately from the text (if referred to explicitly in the text).

Artwork

Figure Subnm el

IPD takes pride in publhhir\g only the hbghm quality figures in its journal. All incoming
figures must pass a before the review process can
begin. With more than 1,000 manuscripts yearly, the ipts with few

to no submission errors move through the system quickly. Figures that do not meet the
guidelines will be sent back to the author for correction and moved to the bottom of the
queue, creating a delay in the publishing process.

File Format

All figures should be submitted as TIF files or JPEG files only.

Image File Specifications

Figure dimensions must be 5.75 x 3.85 inches.

Figures should be size-matched (the same physical size) unless the |mage type prohibits size matching
to other figures within the manuscript, as in the case of SEM
images, or graphs and screen shots. Do not “label” the faces of the ﬁgurs with letters or numbers
to indicate the order in which the figures should appear; such labels will be inserted during the
publication process. Do not add wide borders to increase size.

Resolution
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Each figure file must be numbered according to its position in the text (Figure 1, Figure 2, and so on)
with Arabic numerals. The electronic image files must be named so that the figure number and format
can be easily identified. For example, a Figure 1 in TIFF format should be named fig. 1.tif. Multipart
figures must be chearly identifiable by the file names: Fig. 1A, Fig. 1B, Fig. 1C, Fig. 1-unlabeied, Fig.
1-labeled, etc.

Callouts

In the article, clearly reference each Figure and Table by including its number in parentheses at the
end of the appropriate sentence before closing punctuation. For example: The sutures were removed
after 3 weeks (Fig. 4). Or: are illustrated in Tabie 4.

The Journal reserves the right to standardize the format of graphs and tables.

Authors are obligated to disclose whether illustrations have been modified in any way.

Thumbnails

Place thumbnails (reduced size versions) of your figures in Figures section below each appropriate

legen

Thumbnails refers to placing a small {compressed file) copy of your figure into the FIGURES section

of the manuscript after each appropriate legend. No smaller than 2" x 1.5 and approximately 72dpi.

The goal is to give the aditors/reviewers something to review but we want to keep the dimensions

and the file size small for easy access. These small images are called thumbnails.

Figures Quick Checklist

All files are saved as TIFFs or JPEGs {only). Figure size: 5.75" x 3.85" {radiographs, SEMS, and screen

captures may vary but they must all be size-matched). Figures are 300 dpi; line or combo line/phato

illustrations are minimum 600 dpl.For text in figures use Ariel font,Label the Figure files according to

their sequence in the text.Provide figure legends in the manuscript Figure section,Place thumbnails

(small versions of figure files approx. 2° x 1.5") in Figure section below each legend. Submit compaosite

figure parts as separate files,

A detailed guide to electronic artwork is available on our website: You are urged to wisit this

site; some excerpts from the detailed information about figure preparation are given here.

https:/fwww.elsevier.com/artworkinstructions.

Please make sure that artwork files are TIFFs and with the correct resolution. If, together with your

accepted article, you submit usable color figures then Eisevier will ensure, at no additional charge,

that these figures will appear in color online (e.g., ScienceDirect and other sites) in addition to color

reproduction in print. For further information on the preparation of electronic artwork, please see

httos: /fwww.elsevier.com/artworkinstructions.

Illustration services

Elsavier's WehShop (https:// p.slseviercom/illustrationssrvices) offers llustration Services

to authors preparing to submit 3 manuscript but concemed about the guality of the images

accompanying their artide. Elsevier's expert lllustrators can produce scientific, technical, and medical-

style images, as well as a full range of charts, tabies, and graphs. Image ‘polishing’ is also available,

where our illustrators take your image(s) and improve them to a professional standard. Please visit
e website to find cut more.

Electronic vork

General pcwms

« Make sure you use uniform lettering and sizing.

« Embed the used fonts if the application provides that option.

# Use the font Ariel or Helvetica in your illustrations.

« Number the illustration files according to their sequence in the text.

« Use a logical naming convention for your artwork files.

+ Provide figure legends in the Figure section.

# Size the illustrations close to the desired dimensions of the published version.

» Submit each illustration as a separate file

A detailed guide on electronic artwork is available on our website:

hitos:/fwerw.elssvier.com) artwarkinstructions. You are urged to visit this site; some excerpts
from the detailed information are given here.

Formats

I your electronic artwork is created in a Microsoft Office application (Word, PowerPoint, Excel} then
please supply 'as is' in the native document format.
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Regardiess of the application used other than Micrasoft Office, when yaur electronic artwork is
finalized, please ‘Save as' or convert the images to ane of the following Formats (note the resalution
reuu\rema\r:. for line drawings, halftones, and line/halftone Dnmhlnauorts given belaw):

TIFF {or JPEG): Color or grayscale ph ), keep to of 300 dpi.

TIFF {or JPEG): Bitmapped (pure black & white pixels) line dmmgs, keep to a minimum of 600 dpi.
TIFF {or JPEG): Combinations bitmapped line/half-tone {color or grayscale), keep to a minimum of
£00 dpl.

Please do not:

» Supply files that are optimized for screen use (e.q., GIF, PNG, FICT, WPG); these typically have a
low number of pixels and limited set of colors;

» Supply files that are too low in resolution? or smaller than 5.75 » 3.85-inch.;

« Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF or JPEG Jand with the correct size
and resalution. If, together with your accepted article, you submit usable color figures then Elsevier
will nsure, at no additional charge, that these figures will appear in color online (e.g., ScenceDirect
and other sites) in addition to color reproduction in print. For further information on the preparation
«of electronic artwork, please see https://www. elseviercom/artworkinstructions.

Iliustration services

Elsevier's Author Services offers Ilustration Services to authors preparing to submit a manuscript but
concemed about the quality of the images accompanying their article. Elsevier's expert illustrators
can produce scientific, technical and medical-style images, as well as a full range of charts, tables
and graphs. Image "polishing’ is also available, where our illustrators take your image(s) and improve
them to a professional standard. Please visit the website to find out more.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure.
A caption should comprise a brief title (not on the figure itself) and a description of the illustration.
Keep text in the toa but explain all symbols and abbreviations
used. See Sample Figures page.

Tables

Tables should be self- y and should not duplicate the text. Provide all tables
at the end of the manuscript after the reference list and before the Figures. There should be only
one table ge. Omit internal horizontal and vertical rules (lines). Omit any shading or color.Do
not list tables in parts (Table la, Ib, etc.). Each should have its own number. Number the tables in
the order in which they are mentioned in the text (Table 1., Table 2, etc).Supply a concise legend
that describes the content of the table. Create descriptive column and row headings. Within columns,
align data such that decimal points may be traced in 2 straight line. Use decimal points (periods), not
commas, to mark places past the integer (eg, 3.5 rather than 3,5).1n a line beneath the table, define
any abbreviations used in the table.If a table (or any data within it} was published previously, give full
credit to the original source in a footnote to the table. If necessary, obtain permission to reprint from
the author/publisher. The tables should be submitted in Microsoft Word. If a table has been prepared
i Excel, it should be imparted into the manuscript.

Re ences

Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and vice
versa). Any references cited in the abstract must be given in full. Unpublished results and personal
communications are not permitted in the reference list, but may be mentioned in the text. Citation
of a reference as 'in press’ implies that the item has been accepted for publication.

Reference links

Increased discoverability of research and high quality peer review are ensured by enline links to
the sources cited. In order to allow us to create links to abstracting and indexing services, such as
Scopus, CrossRef and PubMed, please ensure that data provided in the references are correct. Please
note that incorrect o book titles, publication year and ion may pravent link
creation. When copying references, please be careful as they may already contain errors. Use of the
DOI is highly encouraged.
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Ex: Zarb GA, Carlsson GE, Bolender CL. Boucher’s i for patients.
11th ed. St. Louls: Mosby; 1997. p. 112-23.

References should not be submitted in Endnote or other reference-generating software.
Emlnm.a formatting cannot be edited by the Editorial Office or reviewers, and must be

or removed from the manuscript prior to Nor should be
nm.nmuﬂmlly numbered. Please number manually.

See Sample Manuscript.

Approved Abbreviations for Journals

Because the Journal of Prosthetic Dentistry is published not only in print but also online, authors must
use the standard PubMed abbreviations for journal titles. If alternate or no abbreviations are used,
the references will not be linked in the online publication. A complete list of standard abbreviations
is available through the PubMed website: http://www.nchi nim.nih.gav/nimcatalog/joumals.

Video

Elsevier accepts video material and animation sequences to support and enhance your scientific
research. Authors who have video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and nating in the body
text where it should be placed. All submitted files should be properly labeled so that they directly
relate to the video file's content. In order to ensure that your video or animation material is directly
usable, please provide the file in one of our recommended file formats with a preferred maximum
size of 150 MB per file, 1 GB in total. Video and animation files supplied will be published onfine in
the electronic version of your articke in Elsevier Web products, including Sciencelirect. Please supply
‘stills’ with your files: you can choose any frame from the video or animation or make a separate
image. These will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video Instruction pages. Note: since video and animation
cannot be embedded in the print version of the journal, please pravide text for bath the slectronic
and the print version for the portions of the article that refer to this content.

Supplemn ary material

Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. y items are published exactly as they are recaived (Excal
or PowerPoint files will appear as such online). Please submit your material together with the artide
and supply a concise, descriptive caption for each supplementary file. If you wish ta make changes to
supplementary material during any stage of the process, please make sure ta provide an updated file.
Do not annotate any comrections on a previous version. Please switch off the Track Changes' option
in Microsaft Office files as these will appear in the published version.

Rese ~h data

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles. Research data
refers to the results of ohservations or experimentation that validate research findings. To facilitate
reproducibility and data reuse, this journal also encourages you to share your software, code, models,

algarithms, protocols, methods and other useful materials related to the project.

Below are a number of ways in which you can associate data with your article or make a statement
about the availzbility of your data when submitting your manuscript. If you are sharing data in one of
thesa ways, you are encouraged to cite the data in your manuscript and reference list. Pleasa refar to
the "References” section for more information about data citation. For more information on depositing,
sharing and using research data and cther relevant research materials, visit the research data page.
Data finking

If you have made your research data available in a data repesitory, you can link your article directly to
the dataset. Elsevier collaborates with a number of repositories to link articles on ScienceDirect with
relevant repositories, giving readers access to underlying data that gives them a better understanding
of the research descoribed.
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A DOl is quaranteed never to change, so you can use it as a permanent link to any electronic article.
An example of a citation using DOI for an article not yet in an issue is: VanDecar 1.C., Russo R.M.,
James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation of the Lesser Antilles slab beneath
northeastern Venezuela. Journal of Geophysical Research, https://dol.org/10.1029/2001)8000884.
Please note the format of such citations should be in the same style as all other references in the papar.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by citing them
in your text and including a data reference in your Reference List. Data references should include the
following elements: author name(s), dataset title, data repository, version (where available), year,
and global persistent identifier. Add [dataset] immediately before the reference so we can properly
identify it as a data reference. The [datasat] identifier will not appear in your published articie.
Acceptable references and their placement

Most, if not all, references should first be cited in the Introduction andfor Material and Methods
section. Only those references that have been previously cited or that relate directly to the outcomes.
of the present study may be cited in the Discussion.

Only peer-reviewed, punllsneﬂ material may be ulEd as a reference. Manuscripts in preparation,
, and d theses are not references.

Abstracts are considered unpublished observations and are not allowed as references unless follow-
up studies were. in peer- d journals.

References to foreign language publications should be kept to a minimum (no more than 3). They
are permitted only when the original article has been translated into English. The transiatad
title should be cited and the original language noted in brackats at the end of the citation

Textbook references should be kept to a minimum, as textbooks often reflect the cpinions of their
authors and/or editors. The most recent editions of textbooks should be used. Evidence-based journal
citations are preferred.

Reference farmatting

References must be identified in the body of the article with superscript Arabic numerals. At the end
of a sentence, the reference number falls after the period.

The complete reference list, double-spaced and in numerical order, should follow the Condusions
section but start on a separate page. Only references cited in the text should appear in the reference
|

Reference formatting should conform to Vancouver style as set forth in *Uniform Requirements for
Manuscripts Submitted to Blomedical Joumnals” (Ann Infam Med 1997;126:35-47).

References should be manually numbered.
List up to six authors. If there are seven or more, after the sixth author’s name, add et al.

Abbreviate journal names per the Cumulative Index Medicus. A complete
list. of  standard abbreviations is available through the PubMed website:
http:/ www.ncbi.nim.nih.gov/nimcatalog/journals.

Format for journal articles: Supply the last names and initials of all authors; the title of the article;
the journal name; and the year, volume, and page numbers of publication. Do nat use italics, bold,
or underlining for any part of the reference. Put a period after the initials of the last author, after the
artidle title, and at the end of the reference. Put a semicoton after the year of publication and a colon
after the volume. I'ssue numbers are not used in Vancouver style.

Ex: Jones ER, Smith IM, Doe 3Q. Uses of acrylic resin. ] Prosthet Dent 1985:53:120-9.

Book References: The most current edition must be cited. Supply the names and initiaks of all authors/
editors, the title of the book, the city of publication, the publisher, the year of publication, and the
indlusive page numbers consulted. Do not use italics, bold, or underlining for any part of the reference.
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There are different ways to link your datasets to your articke. When available, you can directly link
your dataset to your articie by providing the relevant information in the submission system, For maore
information, visit the database linking page.

For supperted data repositonies a repasitory banner will automatically appear next to your published
article on SclanceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCOC: 734053;
PDB: 1XFN;

Mendeley Data

This journal supports Mendeley Data, enabling you o deposit any research data {induding raw and
processed data, video, code, software, algorithms, protocols, and methods) associated with your
manuscript in a free-to-use, open access repositary. During the submission process, after uploading
your manuscript, you will have the opportunity to upload your relevant datasets directly to Mendeley
Data. The datasets will be listed and directly accessible to readers next to your published articke online.

For more information, visit the Mandeley Data for journals page.

Data statement

To foster transparency, we encourage you to state the availability of your data in your submission.
This may be a requirement of your funding body or institution. If your data is unavailable to access
ar unsuitable ta post, you will have the opportunity to indicate why during the submission process,
for example by stating that the research data is confidential. The statement will appear with your
published articie on ScienceDirect. For more information, visit the Dats Statement page.

Subr

mission Checklist

The following list will be useful during the final checking of an article before sending it to the journal
for review. Please consult this Guide for Authors for further details of any item. Ensure the following
items are present:

One author has been designated as the corresponding author with contact details:

Email addressFull postal addressPhone number

All necessary files have been uploaded, and contain the following:

All figure thumbnails and legends All tables {including title, description, footnotes) Justification letter
for more than 4 authors Patient photo permission IRB statements

Further considerations: Manuscript has been 'spell-checked' and "grammar-checked'References are
in the correct format for this journal All references mentioned in the Reference fist are cited in the
text, and vice versaThere are call-outs for each figure in the text Permission has been obtained for
the use of copyrighted material from other sources (including the Weh)

For any further information please visit cur customer support site at https://zervice.alsavier.com.

AFTER ACCEPTANCE

aofs

One set of page proofs (as PDF files) will be sent by e-mall to the corresponding author or, a link
will be provided in the e-mail so that authors can downioad the files themseives. Elsevier now
provides authors with PDF proofs which can be annotated; for this you will need to download Adobe
Reader version 7 {or higher) available free from hitn://get.adehe.com/reader. Instructions on how
to annotate PDF files will accompany the proofs (also given onling). The exact system requirements
are given at the Adobe site: hitp://www.adobe.com/products/reader/tech-specs.html.

If you do not wish to use the PDF annotations function, you may list the corrections (including
replies to the Query Form) and return them to Elsevier in an e-mail. Please list your corrections
«quating line number. If, for any reason, this is not possible, then mark the corrections and any other
comments (including replies to the Query Form) on a printout of your proof and return by fax, or scan
the pages and e-mail, or by post. Please use this proof only for checking the typesetting, editing,
completeness and correctness of the text, tables and figures. Significant changes to the article as
accepted for publication will only be considered at this stage with permission from the Editar. We will
de everything possible to get your article published guickly and accurately - please let us have all your
corrections within 48 hours. It is important to ensure that all corrections are sent back to us in one
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communication: please check canefuny before replying, as indlusion of any subsequent corrections
cannot be s solely your . Note that Elsevier mey proceed with
the publication of your article if no response is received.

Oniine proof correction

To ensure a fast publication process of the article, we kindly ask authors to provide us with their proof
corrections within two days. Corresponding authors will receive an e-mail with a link to our online
proofing system, allowing annotation and correction of proofs online. The environment is similar to
MS Word: in addition to editing text, you can also comment on figures/tables and answer questions
from the Copy Editor. Web-based prmﬁng provides a faster and less error-prone process by allowing
you to directly type your corrections, eliminating the potential introduction of errors.

If preferred, you can still choose to annotate and upload your edits on the PDF version. Al instructions
for proofing will be given in the e-mail we send to authors, including alternative methods to the online
wersion and

We will do everything pessible to get your article published quickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as acrepted for publication will only be considerad at this
stage with permission from the Editor. It is important to ensure that all corrections are sent back
to us in one communication. Please check carefully before replying, as indusion of any subsequent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

Offprints

The corresponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published version of the articke on Scencelirect. The Share Link can be used for
sharing the article wia any communication channel, including email and sorial media. For an extra
charge, paper offprints can be ordered via the offprint order form which is sent once the article is
accepted for publication. Both corresponding and co-authors may order offprints at any time via
Elsavier's Author Services. Corresponding authors who have published their article gold open access
do not receive a Share Link as their final published version of the article is available open access on
Soencelirect and can be shared through the article DOI link.

Permissions

All guoted material must be dearly marked with guotation marks and a refarence number. If more
than 5 lines are quoted, & letter of permission must be obtained from the author and publisher of
the quoted material.All manuscripts are submitted to software to identify similarities between the
submitted manuscript and previcusly published work. 1f quotations are more than 1 paragraph in
length, open marks at the of each p. ph and close mark at the
end of the final paragraph only. Type all guoted material exactly as it appears in the original source,
with no changes in spelling or punctuation. Indicate material omitted from a quotation with ellipses
{3 dots) for material omitted from within a sentence, 4 dots for material omitted after the end of a
sentence). If any submitted photographs include the eyes of a patient, the patient must sign a consent
form autharizing use of his/her photo in the Journal. If such permission is not cbtained, the eyes
will be blocked with black bars at publication. lllustrations that are reprinted or borrowed from other
published articles/books cannot be used without the permission of the onginal author and publisher.
The manuscript author must secure this permission and submit it for review. In the illustration legend,
provide the full citation for the eriginal source in parentheses.

Interest in Commercial Companies and/or Products

Authors may not directty or indirectly advertise equipment, instruments, or products in which they
have a personal investment Statements and opinions expressed in the manuscripts are these of the
authors and not necessarily those of the editors or publisher. The editors and publisher disclaim any
responsibility or liability for such material. Neither the editors nor the publisher guarantee, warrant,
or endarse any product or service advertised in the Journal; neither the editors nor the publisher
guarantee any daim made by the manufacturer of said product or service. Authors must disclose any
financial interest they may have in products mentioned in an article. This disclosure should be typed
after the Conclusions section.

Writing Guidelines

General Policies and Suggestions

Authars whose native language is not English should ohtain the assistance of an expert in English and
scientific writing before submitting their manuscripts. Manuscripts that do not meet basic language
standards will be returned before review.The Journal does not use first person (I, we, us, our, etc.).
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In addition, specimen should be used rather than sampfe when referring to an example regarded as
typical of its class.

Additional Te
Acrylic

An adjective form that requires a noun, as in acrylic resin.

rinology Guidelines

Affect, effect
Affect is a verb; effect is a noun.

African American
Spelled thus and preferred over Negro and black in both adjective (African American patients) and
noun (.. of whom 20% were African Americans) forms.

Average, mean, median
Mean and average are synonyms. Median refers to the midpoint in a range of items; the midpoint
has many items above as below it.

Basic
Like fundamental, this word is often unnecessary. An exampie of unnecessary use: Dental implants
cansist of two basic types: subperiosteal and endasteal.

Between, among
Use between when 2 things are involved and among when there are more than 2.

Biopsy
This neun should NOT be used as a verb. A biopsy was performed on the Tissue, rather than: The
tissue was biopsied.

Centric
An adjective that requires a noun, as in centric relation.

Currently, now, at p
These expressions are often unnecessary, as in: This technigue is currently being used...

Data
Use as a plural, as in: The data were_

Emplay
Should not become an elegant variation of use, as in This method s employed

Ensure
Praferred over insure in the sense of to make certain

Fewer, less
Use fawer with nouns that can be counted (fawer patients were sean) and less with nouns that cannot
be counted (less material was used).

Following
After is preferred.

Tmply, infer
The speaker implies; the listener infers.

Incidence
The rate at which 2 disease occurs in @ given time; sometimes confused with prevalence (the total
number of cases of a disease in a given region).

Majority
Means more than half; use mast when you mean almost all. Male, female
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"We conducted the study” can be changed easily to "The study was conducted ” Avoid the use of
subjective terms such as "extremely”, "innovative” etc. The JPD uses the serial comma which is the
comma that precedes the conjunction before the final item in a list of three or more items: The tooth
was prepared with a diamond rotary instrument, carbide bur, and carbide finishing bur. We prefer the
nonpossessive form for eponyms: the Tukey HSD test rather than Tukey's HSD test, Down syndrome
rather than Down's syndrome and so on.Describe experimental procedures, treatments, and results
in passive tense. All else should be written in an active voice. Describe teeth by name (eg, maxillary
right first molar), not number. Hyphens are not used for common suffixes and prefixes, unless their
use is critical to understanding the word. Some prefixes with which we do not use hyphens include:
pre-, non-, anti-, multi-, auto-, inter-, intra-, peri- Eiminate the use of Le. and e.g. as they are not
consistent with Journal style. Spell out seconds, minutes, hours, etc.Only use abbreviations in the
Tables.Avoid the repeated use of Product names in the manuscript. Please initially identify all the
products used in the experiment and subsequently refer to them by generic terms.lt is generally
better ta paraphrase informatian from a published source than to use direct quatations. Paraphrasing
saves space. The exception is a direct quotation that is unusually pointed and concise. When fong
terms with standard {as in TM] for temp -joint) are used spell
out the full term upan first use and provide the abbreviation in parentheses. Use only the abbreviation
thereafter. Even very commen acronyms should still be defined at first mention. We do not italicize
foreign words such as "in vive®, "in vitro." Abbreviate units of measurement without a period in the
text and tables (9 mm). Insert a nonbreaking space between all numbers and their units (100 mm,
25 MPa) except before % and °C. There should never be a hyphen between the number and the
abbreviation or symbol except when in adjectival form {100-mm span). Spell out *degreaes” for angles.
Use the degree symbol only for temperature, include a space between the number and degree symbel
{e.g., 37 C). Contractions such as don't, it's, wouldn't, etc are not used in scientific writing.Avoid
using the words ""respectively™ or ""formar/latter.”" Both force the reader to stop and backtrack For
the common statistical outcomes P, a, 8 omit the zero before the decimal point as these cannot be
greater than 1. Proprietary names function as adjectives. Nouns must be supplied after their use,
as in Vaseline petroleurn jelly. Wherever possible, use only the generic term. Do not use trademark
symbols as they are not consistent with Journal style.

Some Elements of Effective Style

Short words. Short words are preferable to long ones if shorter word is equally precise.Familiar words.
Readers want informatian that they can grasp easily and quickly. Simple, familiar words provide
dlarity and impact. Specific rather than general words. Specific terms pinpoint meaning and create
word pictures; general terms may be fuzzy and open to varied interpretations. Brisk opening. Flunge
into your subject in the first paragraph of the article. Limited use of modifying words and phrases.
Check your adjectives, adverbs, and prepasitional phrases. If they are not needed, strike them out.
Mo unnecessary repetition. An idea may be repeated for emphasis—so long as that repetition is
effective. Short sentence length. Twenty words or less is recommended. Rambling sentences cluttered
with subordinate clauses and other modifiers are hand to read and may cause readers to lose their
train of thought. Short sentences should, however, be balanced with somewhat konger ones to avoid
monotany. Paragraphs. Break up long sections into paragraphs but avoid the use of single sentence
paragraphs, Restraint. Writers who use words or thelr ion or condlusions
discredit themselves. Facts speak for themselves. Clearly stated condusions. Don't hedge. If you
don't know something, say so.

Objectionable Terms

The lulluwlng are selected objectionable terms and their proper substitutes. For a complete list of
consult the eighth edition of the Glossary of Prosthodontic Terms

(8] Pmsthet Dent 2005;94:10-02).
Or visit JPD nttp://www prosdent.org and clhick on Collections/Glossary of Prosthodontic Terms.

Alginate use Ir hydroc use Ocl idge wse Partial fixed dental prosthesisCase
use Patient, situation, or treatment as appropriateCure use PolymerizeFinal wse DefinitiveFreeway
space use Interocclusal dlstanoeFuII denture use Complete denturelower (teeth, arch) use
Model use Ca use Modeling plastic impression compoundMuscle
trimming wse Border muldlngClverblbe overjet use Vertical overlap, horizontal overlapPeriphery use
BorderPost dam, postpalatal seal use Posterior palatal sealPrematurity use Intarceptive occlusal
contactSaddle use Denture baseStudy medel use DI castTake imp
radiographs use MakeUpper (testh, an:h) use MaxillaryX-ray, roentgenogram use Ramngraph
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For adult humans, use men and women. For children, use boys and giris.

Must, should
Must means that the course of action is essential. Should is less strong and means that the course
of action is recommended.

Numbers

Spell out numbers used in tithes or headings and numbers at the beginning of a sentence. The spelled
version may also be preferable in a series of consecutive numbers that may confuse the reader (eg,
2 3.5-inch disks should be written two 3.5-inch disks). In all other cases, use Arabic numerals.

Orient
Proper form; avoid orientate

Pathologic
Use instead of pathological. Other wards in which the suffix -al has been dropped include biologic,
histologic, and physiologic.

Pathology
The study of disease; often mistaken for pathosis (the condition of disease)

Percent

Use the percent sign in the text, as in The distribution of scores was as follows: adeguate, 8%;
oversized, 23%; and undersized, 69%. But spell out when the percent opens a sentence, as in Twenty
percant of the castings

Prior ta
Before is preferred.

Rare, infrequent, often not, etc.
‘Whenever possible, these vague terms should be backed up with a specific number.

Rather

Like very, this word should be avoided.

Regimen

A planned program for taking medication, dieting, exercising, etc. Not ta be confusad with regime,
meaning a system of government or management.

Sex

Use "sex” rather than “gender” unless you are referring to the socially constructed roles, behaviors,
activities, and attributes that a given society considers appropriate for men and women.

Symptomatol
The science or study of symptoms; this word ks not a synonym for the word symptoms.

Technigue
Preferred over technic.

Using
Avaid the dangling modifsr fn sentences such ss “The impression wes mad using vinyl polysilaxane
impression material.” Write "with” or by using” instead

Utilize
Use is preferred.

Vertical
An adjective that needs a noun, as in vertical refation.

Via
Use through, with, or by means of.
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White

Preferred over Caucasian. This is true only if the pabient |s from the Caucasus region of Eastern
Europe. If not, use the term, white to describe the patient.

Sample Manuscript
https:/fwww.elseviercom/__ data/promis_misc/ymprsampiemanusonipt.pdf
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Wisit the Elsevier Support Center to find the answers you need. Here you will find everything from
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be pubdished.
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