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RESUMO

As restauracfes ceramicas necessitam de ajustes antes ou ap0s a cimentagdo. Para
devolver lisura de superficie é necessario realizar o reglazing ou polimento manual,
no entanto existem controvérsias quanto ao melhor método. Sendo assim, o objetivo
do estudo foi comparar a rugosidade e adesdo bacteriana em ceramicas de
dissilicato de litio e silicato de litio reforcado com zircénia apos diferentes protocolos
de polimento Foram confeccionadas 72 amostras retangulares, de cada grupo
ceramico: Dissilicato de litio (LD), silicato de litio reforcado com zircénia - Vita
Suprinity (VS), silicato de litio reforcado com zircénia - Celtra Duo com queima (CD-
AF) e silicato de litio reforcado zircénia - Celtra duo sem queima (CD). As amostras
foram divididas em seis grupos aleatdrios de acordo com o protocolo: Glaze (GL),
Exacerapol (EX), Ceramisté (CR), Pk 5.1 Ceram (PK), Optragloss (OP) e Controle
(CO). Os protocolos de polimento manuais foram realizados com pontas de
borrachas abrasivas com mesmo formato, de duas ou trés etapas, de diferentes
marcas comerciais. A rugosidade foi avaliada antes e depois do protocolo. Duas
amostras representativas de cada grupo foram avaliadas por microscopia eletronica
de varredura. A adesdo do biofilme Streptococcus mutans foi determinada pela
contagem de Unidades Formadoras de Col6nias por mililitro (UFC/ml). A andlise
estatistica foi realizada com o software Jamovi, utilizando ANOVA de duas vias,
seguida pelo teste post hoc de Bonferroni para identificar diferencas significativas
entre 0s grupos. Também foi realizado o teste de correlagdo de Pearson, para
avaliar a correlacéo entre adesédo bacteriana e rugosidade em cada grupo ceramico.
O nivel de significancia foi estabelecido em P = 0,05. Foi observada interacao
significativa entre as ceramicas e protocolos na alteragao de rugosidade ((F (12,220)
= 19,7, P< 0,006, n?partial = 0,517) e adesao bacteriana (F (3,216) = .234, P< 0,872,
n?partial =0,003). A ceramica LD apresentou menor alteracdo de rugosidade,
enquanto CD a maior. Ao avaliar somente protocolos houve diferencas significativas
entre protocolos de polimento manual e glaze. Houve uma grande correlacéo
positiva entre adeséao e rugosidade em todos os grupos LD (r= 0,589, P < 0,001), VS
(r=0,6, P <0,001), CD (r= 0,649, P < 0,001), CD-AF (r= 0,727, P= < 0,001). Para LD
e VS o protocolo mais eficaz foi OP, enquanto que para CD-AF e CD foi o protocolo
PK. Todas as ceramicas apresentaram menores alteracdes de rugosidade com os

protocolos EX e CR. Para adesado bacterina s6 houve diferenca significativa entre as



ceramicas no protocolo GL. Para alteracdo de rugosidade com excecdo do GL,
todos os outros protocolos geraram diferencas significativas entre as ceramicas. A
analise em MEV confirmou os resultados de rugosidade. Foi possivel concluir que
todas as ceramicas apresentaram diminuicdo da rugosidade e da adesao bacteriana
apos os diferentes protocolos de polimento, mas demostraram comportamentos

distintos ao receberem um mesmo protocolo de polimento.

Palavras-chave: ceramicas vitreas; polimento; rugosidade; adesao bacteriana.



ABSTRACT

Ceramic restorations require adjustments before or after cementation. To restore
surface smoothness, reglazing or manual polishing is necessary; however, there is
controversy regarding the best method. Therefore, the aim of this study was to
compare surface roughness and bacterial adhesion on lithium disilicate and zirconia-
reinforced lithium silicate ceramics after different polishing protocols. Seventy-two
rectangular samples were fabricated for each ceramic group: Lithium disilicate (LD),
zirconia-reinforced lithium silicate - Vita Suprinity (VS), zirconia-reinforced lithium
silicate - Celtra Duo with firing (CD-AF), and zirconia-reinforced lithium silicate -
Celtra Duo without firing (CD). The samples were divided into six randomized groups
according to the protocol: Glaze (GL), Exacerapol (EX), Ceramisté (CR), Pk 5.1
Ceram (PK), Optragloss (OP), and Control (CO). Manual polishing protocols were
performed using abrasive rubber points with the same shape, in two- or three-step
processes, from different commercial brands. Roughness was assessed before and
after each protocol. Two representative samples from each group were evaluated
using scanning electron microscopy. Biofilm adhesion of Streptococcus mutans was
determined by colony-forming units per milliliter (CFU/ml). Statistical analysis was
performed using Jamovi software, employing two-way ANOVA followed by Bonferroni
post hoc test to identify significant differences between groups. A Pearson correlation
test was also conducted to evaluate the correlation between bacterial adhesion and
roughness in each ceramic group. The significance level was set at P = 0.05. A
significant interaction between ceramics and protocols was observed in terms of
roughness change (F(12,220) = 19.7, P < 0.006, n?partial = 0.517) and bacterial
adhesion (F(3,216) = 0.234, P < 0.872, n?partial = 0.003). The LD ceramic showed
the least roughness alteration, while CD had the highest. When evaluating only
protocols, there were significant differences between manual polishing protocols and
glaze. A large positive correlation was found between adhesion and roughness in all
groups: LD (r =0.589, P <0.001), VS (r=0.6, P <0.001), CD (r = 0.649, P <0.001),
and CD-AF (r = 0.727, P < 0.001). For LD and VS, the most effective protocol was
OP, while for CD-AF and CD, it was PK. All ceramics showed less roughness
alteration with EX and CR protocols. For bacterial adhesion, significant differences
were only observed between ceramics under the GL protocol. Regarding roughness

alteration, all protocols except GL generated significant differences between



ceramics. The SEM analysis confirmed the roughness results. It was concluded that
all ceramics showed decreased roughness and bacterial adhesion after the different
polishing protocols but exhibited distinct behaviors when subjected to the same
polishing protocol.

Keywords: glass ceramic; polishing; roughness; bacterial adhesion.
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1 INTRODUCAO

O design auxiliado por computador (CAD) e a fabricacdo auxiliada por
computador (CAM), comecaram a ser utilizados na odontologia na década de 1970,
com a finalidade de reproduzir restauracdes resistentes, de aparéncia natural, de
forma rapida e precisa (Davidowitz, Kotick, 2011). Atualmente, esse procedimento
digital pode ser realizado pelos técnicos de laboratério com um fluxo de trabalho
tradicional, alternativo ou inteiramente nos consultorios odontologicos (Vichi et al.,
2018). Com a popularidade crescente desse sistema (Davidowitz, Kotick, 2011), uma
ampla variedade de materiais estd disponivel para uso clinico, apresentando
diferencas na composicao e indicacéo (Fouda et al, 2022).

Entre os materiais existentes, as vitroceramicas desempenham um papel
significativo na odontologia, sendo classificadas como bioativas e bioinertes
(Montazerian et al.,, 2023). Esses materiais tém sido amplamente utilizados para
confeccao de inlays, onlays, facetas ou coroas anteriores e posteriores. (Banh et al.,
2021; Borges et al, 2021; Vo et al; 2015; Zarone et al., 2019).

O dissilicato de litio IPS e.max CAD (lvoclar,Vivadent) foi introduzido em
2006. Esse material é composto por uma matriz de vidro de silicato de litio com
cristais de dissilicato de litio de tamanho micrométrico intercalados, apresentando
alto teor de cristal, cerca de setenta por cento (Vo et al., 2015). Possui boas
propriedades mecanicas resisténcia a flexdo até valores de 262 + 88 MPa,
juntamente com uma tenacidade a fratura de 2,5 MPa-m'? (Abdulrahman et al.,
2021, ref comentarios) e caracteristicas opticas apropriadas para restauracao da cor
do dente (Zarone et al., 2019).

Outro material importante € a vitroceramica de silicato de litio reforcado com
zirconia (VITA Suprinity, VITA Zahnfabrik; Celtra Duo, Dentsply-Sirona), introduzida
mais recentemente (Matzinger et al., 2019). Com composi¢cado diferenciada,
apresenta graos de zirconia tetragonal adicionados a uma matriz vitrea homogénea
gue consiste em gréaos alongados redondos e submicrométricos de metassilicatos de
litio e ortofosfatos de litio (Sorrentino et al., 2021). A adi¢cdo de zircOnia tem o intuito
de melhorar as propriedades mecanicas desses materiais (Matzinger et al., 2019).

Os blocos monoliticos Suprinity sdo fornecidos em um estagio

metassinterizado com o intuito de facilitar a moagem, posteriormente a peca é
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submetida a uma queima de cristalizacédo final. Enquanto os blocos Celtra Duo estao
disponiveis na forma sinterizada (Spitznagel, Boldt, Gierthmuehlen 2018), com a
possibilidade de uma nova queima apés a fresagem (Corado et al., 2022).

Apo6s a fresagem desses materiais, a superficie se torna &spera, sendo
necessario finalizar a restauracdo antes da entrega (Siddanna et al., 2021). Além
disso, em muitos casos sdo necessarios ajustes antes ou ap0s a cimentacao,
exigindo um novo tratamento para garantir a lisura de superficie (Camacho et al.,
2006; Sagsoz et al.,2016).

Manter a superficie ceramica lisa € importante para garantir o sucesso a longo
prazo da restauracdo, uma vez que uma maior rugosidade € responsavel por
alteracdo de cor (Nascimento et al., 2023), redugdo das resisténcias a flexédo
(Lohbauer, Miiller, Petschelt,2007) e desgaste no dente antagonista e do proprio
material (Fouda et al, 2022;Steiner et al., 2015). Além disso, ha uma correlagéo
entre rugosidade e adesado bacteriana (Vo et al; 2015; Abdalla et al.,2021). Estudo
indica que uma rugosidade acima de 0,2 ym favorece o acumulo de placa bacteriana
(Bollen, Lambrechts , Quirynen, 1997). A adesédo bacteriana na superficie ceramica
pode causar micro infiltracdo, carie secundaria na interface ceramica-dente, o que
pode resultar na falha da restauracdo (Haralur, Shiban, Algahtani,2023; Hahnel et
al., 2009).

O Streptococus Mutans é um importante agente etioldgico da carie dentéria
(Dal Piva et al.,2018). Esse microrganismo tem um grande potencial cariogénico
devido a capacidade de converter a sacarose em um polimero celular, o glucano,
gue permite a adesdo e o acumulo de biofilmes em superficies lisas como esmalte
ou restauracao (AL Al-Marzok, Al-Azzawi, 2009; Bowen, Ko0o0,2011). Além disso, o0 S.
mutans consegue transportar e metabolizar uma ampla gama de carboidratos em
acidos organicos (acidogenicidade) e crescer sob condi¢cdes de estresse ambiental,
especialmente em pH baixo (aciduricidade) (Lemos, Burne, 2008).

Com o objetivo de reduzir a rugosidade e obter a lisura superficial adequada
para os materiais ceramicos, podem ser realizados tratamentos de superficie, como
o glaze (Camacho et al., 2006; Sagsoz et al.,2016) ou polimentos manuais (Vichi et
al.,2018). Os polimentos manuais podem ser executados de varias formas, utilizando
polidores diamantados, discos flexiveis com revestimento de 6xido de aluminio,
polidores de silicone ou pasta de polimento diamantada (Canceill et al.,2023;

Carrabba et al., 2017). Nesses procedimentos, alguns fatores como habilidades do
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profissional e do técnico, pressdo aplicada, velocidade de rotacéo, tipo de polidor,
tempo de polimento, tamanho do grdo e espessura da camada de glaze podem
influenciar o resultado final (Canceill et al.,2023; Vichi et al.,2018).

Apesar das diferentes possibilidades para obtencéo da lisura, ndo existe um
protocolo definido para o polimento de ceramicas. Um estudo comparou protocolos
de polimento mecéanico com o glaze em dissilicato de litio e silicato de litio reforcado
com zirconia. Demostrou que, para o dissilicato de litio o glaze é mais eficaz na
reducdo da rugosidade, enquanto, para o silicato de litio reforcado com zircénia o
polimento mecéanico é mais efetivo (Kurt et al., 2020).

Alguns estudos apontam que o glaze é o método mais eficiente ao avaliar
estabilidade de cor ou propriedades superficiais apos desafios acidos (Abu-Obaid et
al., 2020; Hjerppe et al., 2023; Kanat-Ertiirk,2019;). No entanto, essa técnica
apresenta algumas limitacdes praticas, uma vez que exige o retorno da peca ao
laboratorio, aumentando o tempo de tratamento e demandando uma sessao clinica
adicional para o paciente (Carrabba et al., 2017). Além disso, o processo de glaze
pode alterar as microestruturas ceramicas, comprometendo a estabilidade do
material (Haralur, Shiban, Algahtani,2023; Scherrer et al. 2020). Outro ponto
relevante é que o glaze tem se mostrado suscetivel ao desgaste causado pela
mastigacao ciclica, o que pode resultar na perda da camada superficial ao longo do
tempo e no aumento da rugosidade (Kaizer et al., 2019).

Por outro lado, alguns estudos sugerem que o polimento manual pode ser
uma alternativa tdo eficaz quanto o glaze (Canceill et al.,2023; Vichi et al.,2018). A
vantagem do polimento manual é que ele pode ser realizado diretamente no
consultério, eliminando a necessidade de etapas laboratoriais e proporcionando
mais conveniéncia ao clinico e ao paciente.

Diante do exposto, 0 presente estudo tem o objetivo de avaliar a influéncia de
diferentes protocolos de polimento, em ceramicas vitreas que competem pela
mesma indicagao clinica, dissilicato de litio e silicato de litio reforcado com zirconia,

considerando seus efeitos na rugosidade e adeséo bacteriana.
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2 ARTIGO CIENTIFICO

Artigo cientifico a ser enviado para publicacdo no periddico The Journal of
Prosthetic Dentistry, qualis CAPES Interdisciplinar Al. A estruturacédo do artigo baseou-se

nas instrucdes aos autores preconizadas pelo periddico (ANEXO A).
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ABSTRACT

Statement of Problem: Ceramic surfaces often become rough after adjustments,
necessitating re-glazing or manual polishing. However, the ideal polishing protocol remains a

topic of debate.

Purpose: To compare the surface roughness and bacterial adhesion of lithium disilicate and

zirconia-reinforced lithium silicate ceramics after different polishing protocols.

Materials and Methods: Seventy-two samples were prepared for each ceramic group:
lithium disilicate (LD), zirconia-reinforced lithium silicate Vita Suprinity (VS), Celtra Duo -
additionally fired (CD-AF), and Celtra Duo (CD). The samples were divided into six groups
according to polishing protocol: Control (CO), Glaze (GL), Exacerapol (EX), Ceramisté
(CR), Pk 5.1 Ceram (PK), and Optragloss (OP). Manual polishing utilized was performed
using abrasive rubber points.Surface roughness was measured before and after polishing.
Scanning electron microscopy (SEM) was performed used to examine two samples per
group. Streptococcus mutans biofilm adhesion was quantified as CFU/mL. Statistical analysis
was conducted using two-way ANOVA, Bonferroni post hoc tests, and Pearson correlation to

examine the relationship between bacterial adhesion and surface roughness (P = .05).

Results: A significant interaction was observed between ceramics and polishing protocols for
changes in roughness (P <.006), roughness values (P < .001), and bacterial adhesion (P <
.001). Upon evaluating protocols, manual polishing protocols was found to be as effective as
or more effective than glazing. Specifically for CD and CD-AF, CD-AF exhibited higher
roughness values. A large correlation was noted between bacterial adhesion and surface
roughness for LD (r =.589, P <.001), VS (r = .6, P <.001), CD (r = .649, P <.001), and CD-

AF (r =.727, P < .001).
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Conclusion: Different polishing protocols effectively reduced roughness and bacterial
adhesion in all ceramics. However, each ceramic type exhibited distinct behaviors when

subjected to the same protocol.

Keywords: Glass ceramics, polishing, roughness, bacterial adhesion.

CLINICAL IMPLICATION

Polishing after clinical adjustment is essential for restoring surface smoothness and
minimizing biofilm adhesion. Both manual polishing and glazing are effective; however, the
choice of protocol should be tailored to the composition of the ceramic material, as different

compositions respond variably to the same polishing protocol.



20

INTRODUCTION

Dental ceramics are commonly used to replace missing parts of dental structures.® The
computer-aided design and manufacturing (CAD/CAM) system has revolutionized the
fabrication of ceramic prostheses.? This technology has led to the development of a wide
range of ceramic materials with minimal milling defects and high durability resulting in
esthetic and resistant dental restorations.?

Among the various available ceramic materials, lithium disilicate and zirconia-
reinforced lithium silicate ceramics are particularly noteworthy. Although these materials
have different chemical compositions,* they share similar clinical applications and can be
used for inlays, onlays, veneers, and anterior or posterior crowns.>3

Lithium Disilicate ceramic is composed of a lithium silicate glass matrix with
micrometer-sized lithium disilicate crystals interspersed, providing a high crystal content of
approximately 70%.° This material offers high mechanical strength (flexural strength and
fracture toughness),® coupled with translucency characteristics, making it suitable for tooth-
colored restorations.® Consequently, lithium disilicate is valued for its aesthetic appeal and
fracture resistance.>1°

Zirconia-reinforced lithium silicate ceramics are available in the precrystallized form,
Vita Suprinity (Vita Zahnfabrik, Bad Sackingen, Germany) or the crystallized form: Celtra
Duo (Dentsply Sirona, Hanau-Wolfgang, Germany). The Celtra Duo offers the option for
additional firing after milling.2* Both materials have a similar microstructural configuration,
incorporating tetragonal zirconia grains to a homogeneous glassy matrix comprising
elongated, round, and submicrometer-sized grains of lithium metasilicates and lithium
orthophosphates.*?

Ceramic surfaces are generally treated to reduce surface roughness, with glazing being

the most common approach.*®'* However, in clinical practice, most restorations require



21

adjustment before or after cementation to improve contour and achieve optimal occlusion .°
These adjustments often result in the loss of the glaze layer and an increase in surface
roughness.*>

The increased roughness promotes bacterial adhesion .*8 Streptococcus mutans (S.
mutans), an early colonizer and cariogenic bacterium, synthesizes adhesive glucans, allowing
it to adhere even to smooth surfaces, such as enamel or restorations.'®?° Bacterial adhesion on
ceramic surfaces can lead to microleakage and development of caries around restorations,
ultimately compromising them.?%2?

After adjustment, reglazing or in-office polishing can be performed % to reduce
surface roughness to values below 0.2 pm.*%?* However, disagreements exist among
researchers regarding the best method. Some studies indicate that reglazing is the most
effective approach,?-?" although it requires returning the restored component to the
laboratory and scheduling an additional clinical session.?® Moreover, the glazing process can
affect ceramic microstructures,?>?® making the restorations susceptible to wear during cyclic
mastication (rendering the surface rough).%° Conversely, other studies have concluded that
manual polishing can be as effective as glazing.*3%%2

Therefore, this study aimed to evaluate and compare the surface roughness and
bacterial adhesion of lithium disilicate and zirconia-reinforced lithium silicate ceramics
following different manual polishing and glazing protocols. The null hypotheses were that
the different polishing protocols would cause no changes in surface roughness or bacterial
adhesion of the ceramics, , roughness alterations between glazing and manual polishing
protocols would not be different, and roughness or bacterial adhesion values would not be

different among different ceramic types.
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MATERIALS AND METHODS

Sample Preparation

Three different types of ceramic blocks were used to fabricate the specimens: Lithium
Disilicate (IPS e.max CAD, Ivoclar Vivadent) A3 low translucency (LT)/C14, Zirconia-
Reinforced Lithium Silicate, VS (Vita Zahnfabrik), A3 translucent (T)/C14, and Celtra Duo
(Dentsply Sirona), with and without additional firing A3 LT/C14. The characteristics of the
materials are summarized in Table 1.

A sample size analysis was conducted for the factorial analysis of variance (ANOVA)
using software (G*Power 3.1.9.7).3% With a significance level of 0.05, a power of 80%, and
an expected effect size of 0.3,3* the required sample size was calculated to be 10 samples per
group. Two additional samples were prepared from each subgroup for scanning electron
microscopy (SEM) analysis.

The ceramic blocks were sectioned with a diamond disk under water cooling ((Isomet,
CutMaster) in a rectangular shape (dimensions: 14 mm x 8 mm x 1.5 mm). After milling, the
specimens were polished on a variable-speed polisher (Teclago, SP, Brazil) with a 400-grit
silicon carbide abrasive paper (Norton) for 30 seconds. The thickness of each specimen was
measured using a gauge (lwanson, Golgran). Subsequently, samples of Lithium Disilicate
(LD), Vita Suprinity (VS), and Celtra Duo with additional firing (CD-AF) were sintered
according to the manufacturer’s instructions. The samples of all ceramic groups were then
roughened to simulate the necessary adjustments. The four ceramic groups were randomly
divided (https://www.random.org/)*® into the following six groups (n = 12) based on different
polishing protocols (Fig 1). Os grupos o Glaze (GL), Exacerapol (EX), Ceramisté (CR), PK
5.1 Ceram (PK), OptraGloss (OP), and Control (CO). The selected manual polishing kits
consisted of flame-shaped abrasive rubber points from different commercial brands, and

polishing was performed in two or three steps. (Fig. 1).
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Roughening was performed by a single operator, whereas polishing of the specimens
was performed by four calibrated operators.. For roughening, a conical diamond bur (PM95F,
45-um grit; American Burs) was used under refrigeration. The burr was positioned parallel
to the surface of the specimens and moved across it for 20 seconds,*® applying a force of 1
N*7 at a speed of 14000 rpm. The burs were replaced after working on every five samples to
maintain the same amount of diamond grit.3®® After roughening, the samples were polished
according to their respective groups. The specimens in group GL received a glaze layer (IPS
Ivocolor Glaze Paste, Ivoclar) on one surface, followed by firing based on the manufacturer’s
instructions. Polishing was standardized across all groups, conducted at a low speed under
constant refrigeration for 60 seconds, coupled with intermittent, unidirectional movements,
and a constant pressure of 500 grams, at a speed of 10000 rpm. A polishing kit was used for
each ceramic group.

Surface Roughness Analysis

The surface roughness evaluation of the ceramic specimens was measured using a roughness
tester (Surftest SJ-401, Mitutoyo, Japan) at two different stages: post-roughening and post-
polishing. The evaluation length was set to 3 mm, with the measurement interval adjusted to
800 um (range 800). Three measurements were taken for each sample at the central point, 90
degrees to the right, and 180 degrees to the right, in a counterclockwise direction. The mean
roughness values for each group were then calculated.

SEM Analysis

Two specimens from each group, following different polishing protocols, were prepared for
SEM (INSPECT S50, FEI). The samples were cleaned with isopropyl alcohol for 3 min,
dried with absorbent paper, mounted on a stub, and coated with a thin layer of gold before
analysis at 500x magnification.

Bacterial Adhesion
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Ten specimens from each group were sterilized with ethylene oxide (Oxieto Industrial
Sterilization) before the bacterial adhesion test to prevent contamination of the culture media.
S. mutans (UA159) was cultivated in brain heart infusion (BHI) broth with 1% sucrose in an
anaerobic jar and streaked onto a Petri dish containing Mueller—Hinton agar (IONLAB). The
culture was then incubated in an oven at 37 °C for 24 hours .58

In a laminar flow chamber, using sterile clinical tweezers, the specimens were placed
in 12-well culture plates (KA-12012, KASVI), one specimen per well, with the treated
surface facing upward. On the surface of each sample, 50 pL of the S. mutans inoculum was
deposited. The samples were then immersed in 4 mL BHI broth containing 1% sucrose .The
inoculum was prepared using sterile saline solution, and S. mutans was adjusted to a turbidity
standard of 0.5 McFarland.* Subsequently, the plates were incubated at 37 °C in a
microaerophilic environment.

After 24 hours of incubation, the samples were washed once with sterile distilled
water (Dal Paiva, 2018), immersed in wells containing 4 mL BHI broth with 1% sucrose, and
incubated for an additional 24 hours .*

Following 48 hours of incubation, the samples were washed with sterile distilled
water, and the biofilm was removed using a 10-pL polypropylene loop. Two standardized
“X” strokes were made across the sample: the first from the lower left to the upper right, and
the second from the lower right to the upper left. This procedure was standardized to ensure
consistency in measurement.

The loop was inserted into an Eppendorf tube containing 1100 uL of sterile saline
solution, and the content was vortexed for 1 minute. From this initial sample, serial dilutions
were prepared by transferring 100 pL into a second Eppendorf tube containing 1000 pL of

sterile saline solution, followed by vortexing for 1 minute. This step was repeated,



25

transferring 100 pL from the first Eppendorf tube to the second Eppendorf and vortexed
again. This procedure was repeated for third, fourth, and fifth Eppendorf tubes.

For plating, dilutions from 107! to 10~° were used. Each Petri dish was divided into
five sections, and two drops of 25 pL each from the corresponding dilution dispensed into
each section. The plates were then incubated for 48 hours. Colony-forming unit (CFU)
counting was performed at the 1072 dilution, where counts between 30 and 300 colonies were
observed.'® The average colony count per sample was calculated, and the mean values of
CFU (CFU/mL) were obtained.3%4!

Statistical Analysis

Data on roughness, roughness change ARa (calculated by subtracting the mean
roughness values before and after polishing individually), and bacterial adhesion were
evaluated for normal distribution and homogeneity of variances. The Kolmogorov—-Smirnov
test confirmed normal distribution, and Levene’s test verified the homogeneity of variances.
Factorial ANOVA (specifically, two-way ANOVA) and Bonferroni post hoc tests were
employed to compare the changes in roughness (sample roughness values after abrasion
subtracted by roughness values after polishing), and differences in bacterial adhesion,
considering the interaction between the ceramic groups (LD, VS, CD, and CD-AF) and
different polishing protocols (GL, EX, CR, PK, OP, and CO). ). Additionally, Pearson
correlation test was performed to assess the relationship between roughness and bacterial
adhesion within each ceramic group, based on CFU/mL and roughness values after
polishing., the results were interpreted according to Cohen's classification. Statistical analysis
was conducted using statistical software (Jamovi, Version 2.5.3),% with an o of .05.
RESULTS

A significant difference was observed between ceramics types (P < .001), protocol (P

<.001), and the ceramic-protocol interaction (P < .001) (Table 2). The post hoc analysis of
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the interaction showed a significant difference between the control group and other protocols
(Table 3). The post hoc analysis revealed that all polishing groups differed statistically from
the control group. Furthermore, the GL group differed from the other groups. PK and OP
showed lower roughness compared to GL, whereas the EX, CR, and CO protocols presented
higher Ra values. An additional analysis was conducted on the CD and CD-AF ceramics,
showing significant differences between ceramics types (F (1,132) = 40.87, P <.001,
n?partial = 0.038), protocols (F (5,132) = 170.98, P <.001, n?partial = 0.866), and the
ceramic-protocol interaction (F (5,132) = 9.01, P <.001, n2partial = 0.254). In the post hoc
analysis of the interaction, the CO group, which exhibited the highest roughness, significantly
differed from the other groups (Fig. 2). When evaluating protocols independently, CO had the
highest roughness and differed from all protocols, whereas GL differed only from PK, OP,
and CO. The PK and OP protocols showed the lowest roughness values compared to GL.
The roughness change results indicated statistically significant differences between
the ceramic type (P <.001), polishing protocol (P <.001), and the interaction between these
two variables (P < .006) (Table 4). Except for the GL protocol, significant differences were
observed between the ceramics types for the same polishing protocol. Furthermore,
considerable differences were detected between the polishing protocols when each ceramic
was evaluated individually (Table 5). The evaluation of the protocols showed that PK and OP
differed from GL, EX, and CR, presenting higher ARa values. PK also differed from OP,
exhibiting higher ARa values. The other protocols did not present significant differences. For
the CD and CD-AF ceramics, significant differences were observed between ceramics (F
(1,21) = 84.11, P <.001, n?partial = 0.155), protocol (F (4.121) = 82.95, P < .001, n?partial =
0.613), and the ceramic-protocol interaction (F (1,132) = 3.85, P <.001, n?partial = 0.028).

The post hoc analysis revealed that PK had the highest ARa value, differing from EX, CR,
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and OP (Fig.3). Upon considering polishing alone, GL differed from the other manual
protocols, presenting the lowest ARa value.

The CFU/mL count was lower for all the ceramics type after the polishing protocols
were applied. No significant difference in bacterial adhesion was observed between the
ceramics (P < .872). However, significant differences were observed among the polishing
protocols (P <.001) and in the interaction between the ceramic*protocol (P < .001) (Table 6).
In all ceramic groups (LD, VS, CD, and CD-AF), statistically significant differences were
found between the CO protocol and other polishing protocols, with the CO group exhibiting
the highest mean bacterial adhesion (Table 7). Additionally, CO exhibited the highest
CFU/mL and differed from the other protocols. PK differed from GL, EX, and OP, showing
lower CFU/mL, and OP presented lower CFU/mL compared to CR. No difference was
observed among the other groups. For the CD and CD-AF ceramics, significant differences
were observed among protocols (F (5,108) = 54.769, P < .001, n?partial =0.717) and in the
ceramic-protocol interaction (F (5,108) = 6.51, P < .001, n?partial = 0.232), but not between
the ceramics (F (1,108) = 0.320, P = .573, n?partial = 0.003). The post hoc analysis revealed
differences between CO and the other protocols (Fig. 4). When considering protocols alone,
CO differed from all other protocols, while GL showed no significant difference compared to
other manual polishing protocols. Furthermore, OP presented the lowest CFU/mL, differing
from the EX, CR, and PK protocols

A large positive correlation was observed between adhesion and roughness in all
groups: LD (r=0.589, P <.001), VS (r =0.6, P <.001), CD (r = 0.649, P <.001), and CD-AF
(r=0.727, P < .001).

The SEM images qualitatively illustrate the results obtained from the roughness and
bacterial adhesion tests (Fig. 5). The CO group demonstrated greater surface irregularity

across all the ceramics types analyzed. In the LD group, the OP protocol led to fewer surface
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irregularities. In the V'S group, the most regular surface was observed with the OP protocol.

For the CD and CD-AF ceramics, the PK protocol resulted in the least irregular surfaces.

DISCUSSION

The present study demonstrated the differences in roughness and bacterial adhesion
values among ceramics, considering the interaction between the applied polishing protocol
and ceramic type, furthermore, there were differences between the glaze and the manual
polishing protocols. Therefore, the null hypothesis were rejected.

Several factors, such as composition, manufacturing method, and surface treatment,
can influence the polishability of a material.>>* The LD and VS ceramics exhibited the
smallest changes in roughness but the highest roughness values after polishing. The
roughness values observed in LD align with those demonstrated in previous studies.*?23 A
review indicated that zirconia-reinforced lithium silicate ceramics have greater polishability
than LD,%! likely due to differences in their microstructures. LD contains larger crystals and a
higher percentage of crystalline content, which may contribute to its lower polishability.3>%

The ARa values of VS and LD ceramics were similar across all the protocols, with no
significant differences. The same was observed when comparing the interaction between
ceramic type and polishing protocol in roughness values after polishing, except for the OP
protocol. Vichi et al.# found significant differences, with VS exhibiting lower roughness;
however, each ceramic type was polished with different kits, which may explain the
discrepancies between the results. Nevertheless, this finding aligns with that of a previous
study which demonstrated similar roughness between these VS and LD after polishing.'’

Celtra Duo ceramics were tested both with additional firing (CD-AF) and without it
(CD). Although additional firing is an optional step,?!! studies have indicated that additional

crystallization and glazing affect the ceramic microstructure and failure load.** Therefore,
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whether additional firing would influence surface changes in the ceramic after polishing was
evaluated. Considerable differences were found in the changes in roughness after applying
the manual polishing protocols, with the CD-AF group exhibiting smaller surface changes
(ARa) and higher roughness values after polishing. This may be attributed to the increased
crystalline content promoted by firing,* as a higher crystalline phase content typically
reduces the polishability of ceramics.®

In manual polishing, all ceramics displayed fewer roughness changes with the EX and
CR protocols. However, manual polishing protocols resulted in greater roughness alterations
than glazing. For the VS and LD ceramics, the two-step OP protocol promoted a greater
alteration, whereas for the CD and CD-AF ceramics, the three-step PK protocol was more
effective. This finding contrasts with that of a study in which no significant differences were
observed between two- and three-step Kits for polishing LD and zirconia ceramics.?® The
differences found in the present study may be related to the interaction between the polishing
kits and ceramic materials rather than the number of steps.

Another important factor is the abrasive particle size in polishing systems, which
affects the surface characteristics of ceramics.*® A study showed that roughness reduction is
greater when the grit size of the polishing bur is larger than the crystalline structure of the
ceramic.®® In the PK kit, the first two steps consisted of silicon carbide, while the third
comprised diamond grit; in contrast, in the OP kit, both steps comprised diamond grit.
However, the lack of data on the grit size limits further discussion on this matter.

Another critical aspect to consider is time and pressure, both of which were
standardized in this study. Previous research demonstrated that 60 seconds of polishing
effectively reduced roughness, with further improvements plateauing as the polishing time
increased.®! The pressure applied in this study was 500 g, differing from that in Yu et al.’s

study,?® which found that a force of 2N (~203 g) was needed to achieve effective polishing in
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polymer-infiltrated ceramics. The differences in the type of material evaluated, the use of
alumina disks, and extended polishing time in Yu et al.’s study should be considered.

This study also evaluated bacterial adhesion to ceramics with different polishing
protocols. Bacterial adhesion was observed across all ceramics types and polishing protocols,
aligning with a previous study,?* which highlighted that surface roughness above 0.2 um
promotes bacterial adhesion. A large positive correlation between roughness and bacterial
adhesion was observed across all ceramic groups analyzed, a relationship also described in
other studies.>!%?° These findings reinforce the importance of selecting a polishing protocol
that ensures surface smoothness and minimizes the consequences of plaque accumulation,
given the causal link between roughness and adhesion.

Studies suggest that manual polishing can be as effective as glazing.*3! In the present
study, regarding roughness after polishing and ARa, some manual protocols were observed to
be more efficient in reducing roughness compared to glazing. When evaluating the protocols
specifically for CD and CD-AF ceramics, all manual polishing protocols were more effective
than glazing in terms of ARa reduction. However, when comparing bacterial adhesion results,
only one of the manual polishing protocols resulted in lower CFU/mL than glazing. For CD
and CD-AF ceramics, no significant differences were found between glazing and the other
protocols. These results are clinically relevant as they suggest that manual polishing can be
an efficient alternative to glazing, providing equal or better results.

According to Paiva et al.,*® vitrified ceramics exhibit greater roughness and tend to
accumulate more biofilms. In all tested ceramics, the lowest CFU/mL count was observed in
one of the manual polishing protocols, except for CD. However, this difference was not
significant for most polishing protocols. Additionally, a lower CFU/mL count did not
consistently correspond to the protocol showcasing the least roughness alteration, although

these CFU/mL variations were not statistically significant. This outcome may be attributed to
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the standardized roughness measurements taken at specific points on each sample;
nonetheless, the ceramic sample/restoration surfaces are not perfectly smooth and uniform.*®
SEM analysis further confirmed the observed trends in roughness and bacterial adhesion data.

This study has certain limitations, notably, bacterial adhesion and roughness were not
tested under aging conditions (such as thermocycling). Additionally, the exclusive use of S.
mutans does not capture the full microbial diversity found in the oral environment.

All ceramic groups exhibited reduce roughness and bacterial adhesion after polishing
and glazing, underscoring the importance of these step following adjustments. The selection
of a polishing protocol should consider the ceramic material being used: while VS and LD
ceramics showed comparable outcomes for both polishing and glazing, CD and CD-AF
achieved better results with manual polishing when evaluating the interaction between

ceramics type and protocol.

CONCLUSIONS

Based on the findings and limitations of this study, the following conclusions can be drawn:
1. All ceramics types demonstrated a reduction in roughness and bacterial adhesion following
the application of glazing and polishing protocols, though the results varied between
protocols.

2. Among the polishing protocols, it the manual polishing protocols, PK and OP, were more
effective than glazing in reducing roughness Additionally, all manual protocols outperformed
glazing in the CD and CD-AF ceramics

3. Regarding bacterial adhesion, the PK protocol demonstrated lower bacterial adhesion
compared to glazing. no differences were found between glazing and manual protocols for

the CD and CD-AF ceramics
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TABLES

Tabela 1. Commercial name, collective name, manufacturer, and chemical composition of
the ceramics in the study.

Material Collective name Manufacturer Composition
CeltraDuo  Zirconia-reinforced Dentsply-Sirona SiOz, P20s , Al203, Li20, K20,
lithium silicate ZrO2 , CeO2, Na20, ThsO7,

V20s , PrgOa1, Cr, Cu, Fe, Mg,
Mn, Si, Zn, Ti, Zr,and Al
IPS e.max Lithium Disilicate Ivoclar 57%-80% SiO2, 11%-19%
CAD Vivadent Li20,
0%-13% K20, 0%—-11% P0s,
0%—-8% ZrO2, 0%—-8% ZnO,
0%-5% Al>03 e 0%-5% MgO
Vita Zirconia-reinforced VITA 56%-64% SiO2, 8-12% ZrO,
Suprinity lithium silicate Zahnfabrik 15%-21% Li20, , <10%
pigments, <10% other

componentes.




Table 2. Two-way ANOVA results roughness after polishing treatments between ceramic
materials and different polishing protocols
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Sum of df Mean F P n’p
Squares Square
Ceramic 0.573 3 0.19096 27.8 <.001 0.240
Protocol 7.406 5 1.48130 215.7 <.001 0.803
Ceramic*Protocol 1.059 15 0.07058 10.3 <.001 0.369

Residuals 1.813 264 0.00687




Table 3. Mean and standard deviation of roughness after polishing treatments
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Ceramic

LD

VS

CD

CD-AF

Mean roughness (Ra) £ standard deviation

GL EX CR PK OP cO
0.830+0.0873%°  1.05+0.102°° 1.04+0.0783%® 0.875+0.0966°%° 0.802:+0.0546°° 1.20£0.1174°
0.934+0.1058  1.03+0.073152 1.01+0.084082 0.932+0.068782 0.933+0.058482 1.31+0.0842A¢
0.968+0.08985% 0.991+0.11452 0.924+0.05855° 0.790+0.0736° 0.864+0.0722B¢b¢ 1.49+0.1074
1.08+0.0863%2  1.08+0.0620°2 1.12+0.0604582 0.839+0.0723¢ 1.01+0.0611B2 1.40+0.07534%

Uppercase letters indicate significant differences (P<.005) between polishing protocols within each ceramic type; lowercase letters indicate

significant differences between ceramics types within each polishing protocol. Legend LD: Lithium Disilicate, VS: Vita Suprinity; CD: Celtra

Duo; CD-AF: Celtra Duo - Additional Firing; GL: Glaze; EX: Exacerapol; CR: Ceramisté; PK: Pk 5.1 Ceram; OP: Optragloss; CO: Control.



Table 4. Two-way ANOVA results analyzing the surface change value (ARa) between
ceramic materials and different polishing protocols.
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Sum of df Mean F P n’p
Squares Square
Ceramic 2.152 3 0.71721 174.9 <.001 .705
Protocol 1.026 4 0.25642 62.5 <.001 532
Ceramic*Protocol 0.967 12 0.08060 19.7 <.001 517
Residuals 0.902 220 0.00410
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Table 5. Mean + standard deviation of the roughness change value (ARa) for each material with different polishing protocols.

Ceramica ARa + standard deviation (um)

GL EX CR PK OP
LD 0.358+ 0.0528”82  0.301+ 0.05565 0.277+ 0.07875 0.329+ 0.06397B2 0.403+ 0.05207
VS 0.331+0.0383"B2  0.283+ 0.0595"B2 0.238+ 0.04285° 0.336+ 0.047752 0.379+ 0.0635°
CD 0.362+ 0.0373 0.505+ 0.07375° 0.563+ 0.095052 0.761+ 0.1014° 0.568+ 0.036752
CD-AF 0.318+ 0.0615% 0.401+ 0.0682AB¢ 0.361+ 0.0658"EP 0.640+ 0.08044° 0.448+ 0.0581°°

Uppercase letters indicate significant differences (P<.005) between polishing protocols within each ceramic type; lowercase letters indicate
significant differences between ceramics types within each polishing protocol. Legend: LD: Lithium Disilicate, VS: Vita Suprinity; CD: Celtra

Duo; CD-AF: Celtra Duo - Additional Firing; GL: Glaze; EX: Exacerapol; CR: Ceramisté; PK: Pk 5.1 Ceram; OP: Optragloss.
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Table 6. Two-way ANOVA results analyzing bacterial adhesion (CFU/ml) between ceramic

materials and different polishing protocols

Sum of df Mean F P n’p
Squares Square
Ceramic 18.1 3 6.05 234 872 .003
Protocol 14202.4 5 2840.28 110.115 <.001 718
Ceramic*Protocol 1473.7 15 98.25 3.809 <.001 .209
Residuals 5571.8 216 25.80
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Table 7. Mean + standard deviation of bacterial adhesion (CFU/mI) for each material with different polishing protocols.

Ceramic CFU/mI (10°) + standard deviation

GL EX CR PK OP CcO
LD 23.6+ 4.098C8 28 5+ 4 5084 23.2+ 4,998 18.8+3.492 26.1+ 6.495C2 44.0+ 4.3972
VS 27.8+ 5.08° 25.6+ 5.0482 20.1+ 5.0982 22.1+ 5.2082 26.2+ 2.4952 425+ 5.70"
CD 19.1+ 3.62¢ 20.5+ 4.25% 23.3+5.208 229+ 3768  30.7+5.90B2 43.8+ 7.77M
CD-AF 29.5+ 6.265° 24.3+ 4,665  22.9+6.78%  17.0+4.11% 25.5+ 4,108¢2 44 4+ 5.66"

Uppercase letters indicate significant differences (P<.005) between polishing protocols within each ceramic type; lowercase letters indicate

significant differences between ceramics types within each polishing protocol. Legend: LD: Lithium Disilicate, VS: Vita Suprinity; CD: Celtra

Duo; CD-AF: Celtra Duo - Additional Firing; GL: Glaze; EX: Exacerapol; CR: Ceramisté; PK: Pk 5.1 Ceram; OP: Optragloss; CO: Control.
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Fig. 2. Graph of the surface roughness of Celtra Duo ceramics and Celtra Duo with additional
firing. Uppercase letters indicate significant differences (P<.005) between polishing protocols
within each ceramic type; lowercase letters indicate significant differences between ceramics
types within each polishing protocol. CD: Celtra Duo; CD-AF: Celtra Duo - Additional

Firing; GL: Glaze; EX: Exacerapol; CR: Ceramisté; PK: Pk 5.1 Ceram; OP: Optragloss; CO:

Control.
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Fig. 3. Graph of the surface roughness change (ARa) of Celtra Duo ceramics and Celtra Duo
with additional firing. Uppercase letters indicate significant differences (P<.005) between
polishing protocols within each ceramic type; lowercase letters indicate significant

differences between ceramics types within each polishing protocol. CD: Celtra Duo; CD-AF:
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Fig. 4. Graph of bacterial adhesion (CFU/ml) of Celtra Duo ceramics and Celtra Duo with
additional firing. Uppercase letters indicate significant differences (P<.005) between
polishing protocols within each ceramic type; lowercase letters indicate significant
differences between ceramics types within each polishing protocol. CD: Celtra Duo; CD-AF:
Celtra Duo - Additional Firing; GL: Glaze; EX: Exacerapol; CR: Ceramisté; PK: Pk 5.1

Ceram; OP: Optragloss.
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Fig. 5. SEM images of ceramic surfaces after polishing protocols. LD: Lithium Disilicate,

VS: Vita Suprinity; CD: Celtra Duo; CD-AF: Celtra Duo - Additional Firing; GL: Glaze; EX:

Exacerapol; CR: Ceramisté; PK: Pk 5.1 Ceram; OP: Optragloss; CO: Control.
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3 CONCLUSAO

Conclui-se que o glaze e o polimento manual contribui para a reducédo da
rugosidade e da adesado bacteriana em todas as ceramicas testadas, uma vez que
todos os protocolos de polimento apresentaram diferencas significativas com o
grupo controle em todas as ceramicas. Observou-se que as ceramicas de disilicato
de litio apresentaram menor alteracdo de rugosidade, enquanto a ceramica Celtra
Duo exibiu a maior alteracdo de superficie com os diferentes protocolos de
polimento. Ademais, foi identificada uma grande correlagédo entre rugosidade e
adesdo bacteriana, reforgcando a importancia de tratamentos que garantam uma
superficie mais lisa para minimizar o acumulo bacteriano.

Em relacdo ao efeito dos protocolos de polimento e ceramicas, verificou-se
que, nas ceramicas Dissilicato de litio e Vita Suprinity, ndo houve diferenca
significativa entre o polimento manual, que gerou maiores alteracdes de superficie, e
o glaze, tanto na alteracdo da rugosidade quanto na adesao bacteriana. J4 para as
ceramicas Celtra Duo e Celtra Duo com gqueima adicional, o polimento manual
resultou em uma superficie significativamente mais lisa que o glaze. Embora essa
diferenca tenha sido significativa para a adesao bacteriana apenas no grupo Celtra
Duo com queima adiconal. Ao analisar somente protocolos, foram identificados
protocolos de polimento manuais similares ou mais efetivos que o glaze em todas as
ceramicas.

Esses achados, demostram a importancia de realizar o polimento ou glaze
apos ajustes para garantir a longevidade da restauracdo. Além disso, demostram
gue o polimento manual é uma alternativa eficaz ao glaze e que diferentes
ceramicas se comportam de forma diferente ao receberem um mesmo protocolo de

polimento.
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with accepted opinions, state how and why the results differ. Agreement with other studies
should also be stated. Identify the limitations of the present study and suggest areos for
future research.

Conclusions: Concisely list conclusions that may be drawn from the research; do not simply
restate the results. The conclusions must be pertinent to the objectives and justified by the
data. In most situations, the conclusions are true for only the population of the

All reported as should be by

analyses.

See idelines and Sample page.
Tables: See Table Guidelines.
Illustrations: See Figure Submission and Sample Figures page.
Clinical Report

The clinical report describes the author's methods for meeting o patient treatment

challenge. It should be no longer than 4 to s double-spaced, pages and be occompanied by

U s gt sty )
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Abstract: Provide a short, nonstructured, 1-paragraph abstract that briefly summarizes the
problem encountered and treatment administered.

Introduction: Summarize literature relevant to the problem encountered. Include
references to standard treatments and protocols. Please note that most, if not all,
references should first be cited in the Introduction and/or Clinicol Report section.

Clinical Report: Describe the patient, the problem with which he or she presented, and any
relevant medical or dental background. Describe the various treatment options and the
reasons for selection of the chosen treatment. Fully describe the treatment rendered, the
length of the follow-up period, and any improvements noted as a result of treatment. This
section should be written in past tense and in paragraph form.

Discussion: Comment on the advantages and disadvantages of the chosen treatment and
describe any contraindications for it. If the text will only be repetitive of previous sections,
omit the Discussion.

Summary: Briefly summarize the patient treatment.

See Reference and Sample References page.

Illustrations: See Figure Submission and Sample Figures page.
Dental Technique

The dental technique article presents, in a step-by-step format, an innovative procedure
helpful to dental professionals. It should be no longer than 4 to 5 double-spaced, typed
pages and be accompanied by no more than 8 high-quality illustrations. In some
situations, the Editor may approve the publication of additional figures if they contribute
significantly to the manuscript.

Abstract: Provide a short, nonstructured, 1-paragraph abstract that briefly summarizes the
technique.

Introduction: Summarize relevant literature. Include references to standard methods and
protocols. Please note that most, if not all, references should first be cited in the
Introduction andfor Technique section.

Ina bered, 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
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excessive claims of effectiveness. If the text will only be repetitive of previous sections,
omit the Discussion.

Summary: Briefly summarize the technique presented and its chief advantages.
References: See Reference Guidelines and Sample References page
Illustrations: See Figure Submission and Sample Figures page.

Systematic Review

The author is advised to develop a systematic review in the Cochrane style and format. The
Journal has transitioned away from literature reviews to systematic reviews. For more
information on systematic reviews, please see www.cochrane.org. An example of a Journal
systematic review: Aldhohrah T, Mashrah MA, Wang Y. Effect of 2-implant mandibular

with different and loading protocols on peri-implant health and
prosthetic complications: A systematic review and network meta-analysis. ) Prosthet Dent
2022;127:832-44.

The systematic review should have more than 1 author, as recommended by Cochrane, to
eliminate bias in selection of studies and bias in collection and interpretation of data. The
review details should be registered in the International Prospective Register Of Systematic
Reviews (PROSPERO) base to elimi the risk of ication and p! in
accordance with the Preferred Reporting Items For ic Reviews and Meta-Analy
(PRISMA) guidelines with risk of bias assessment when appropriate.

The systematic review consists 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, methodological quality, and results of analyses), discussion, authors’
conclusions, acknowledgments, and conflicts of interest. References should be peer
reviewed and follow JPD format.

Tables and figures, if necessary, showing characteristics of the included studies,
specification of the interventions that were compared, the results of the included studies, a
log of the studies that were excluded, and additional tables and figures relevant to the
review.
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Tips are brief reports on helpful or timesaving procedures. They should be limited to 2
authors, no longer than 250 words, and include no more than 2 high quality illustrations.
Describe the procedure in a numbered, step-by-step format; write the text in command
rather than descriptive or passive form (“Scan the diagnostic cast” rather than “The
diagnostic cast is scanned”).

Contact Information

The Journal of Prosthetic Dentistry

Editorial Office

The Journal of Prosthetic Dentistry

The Dental College of Georgia at Augusta University
1120 15th St., GC3094

Augusta, GA 30912-1255

Phone: (706) 721-4558

E-mail: )PD@augusta.edu

Website: http:/fwww.prosdent.org

Online sub https:/fwww.editorial com/)PD/default.aspx

Submission Guidelines

Thank you for your interest in writing an article for The Journal of Prosthetic Dentistry. In
publishing, as in dentistry, precise procedures are essential. Your attention to and
compliance with the following policies will help ensure the timely processing of your
submission.

Length of Manuscripts

Manuscript length depends on manuscript type. Research, clinical science, and systematic
review articles should not exceed 10 to 12 double-spaced, typed pages (excluding
references, legends, and tables). Clinical Reports and Technique articles should not exceed
4 to 5 pages, and Tips articles should not exceed 1 to 2 pages.

hitas: v theiod org lcontentauthorinfo
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The number of authors is limited to 4, unless the inclusion of more than 4 is justified in the
letter of ission. The CRediT (Contri Roles ) should be used to
identify the contribution of each author and that each qualifies as an author. Otherwise,
contributing authors in excess of 4 will be listed in the Acknowledgments. There can only
be one corresponding author.

General Formatting

All submissions must be submitted via the Editorial Manager system in Microsoft Word
with an 8.5x11 inch page size. The ing should also be

* Times Roman, 12 pt
* Double-spaced

Left-justified

« No space between paragraphs

1-inch margins on all sides

Half-inch paragraph indents

Headers/Footers should be clear of page numbers or other information

.

Headings are uppercase bold, and subheads are uppercase and lowercase bold. No
italics are used.

References should not be automatically numbered. Endnote or other reference-
generating programs should be turned off,

Set the Language feature in MS Word to English (US). Also change the language to
English (US) in the style named Balloon Text and make sure the text in the ballons
does not type from right-to-left.

Ethics in publishing
Please see our information on Ethics in publishing.
Informed consent and patient details

Studies on patients or volunteers (including organ/tissue donors) require informed consent,
which should be documented in the paper. Appropriate consents, permissions and releases
must be obtained where an author wishes to include case details or other personal
information or images of patients and any other individuals in an Elsevier publication.

hitas:/iwww thejod org contentiauthorinto. e
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Only if specifically requested by the journal in exceptional circumstances (for example if a
legal issue arises) the author must provide copies of the consents or evidence that such
consents have been obtained. For more information, please review the Elsevier Policy on

the Use of Images or Personal Information of Patients or other Individuals.

Unless the author has written permission from the patient (or, where applicable, the next
of kin), the personal details of any patient included in any part of the article and in any
supplementary materials (including all illustrations and videos) must be removed before
submission.

Declaration of interest

All authors must disclose any financial and personal relationships with other people or
organizations that could inappropriately influence (bias) their work. Examples of potential
competing interests include employment, consultancies, stock ownership, honoraria, paid
expert testimony, patent applications/registrations, and grants or other funding. Authors
must disclose any interests in two places: 1. A summary declaration of interest statement
in the title page file (if double anonymized) or the manuscript file (if single anonymized). If
there are no interests to declare then please state this: 'Declarations of interest: none'. 2.

Detailed disclosures as part of a separate Declaration of Interest form, which forms part of

the journal's official records. It is important for potential interests to be declared in both
places and that the information matches. More information.

Declaration of generative Al in scientific writing

The below guidance only refers to the writing process, and not to the use of Al tools to
analyse and draw insights from data as part of the research process.

Where authors use generative artificial intelligence (Al) and Al-assisted technologies in the

writing process, authors should only use these tect to improve ility and
language. Applying the technology should be done with human oversight and control, and
authors should carefully review and edit the result, as Al can generate authoritative-
sounding output that can be incorrect, incomplete or biased. Al and Al-assisted
technologies should not be listed as an author or co-author, or be cited as an author.

A ip implies ibilities and tasks that can only be attributed to and performed
by humans, as outlined in Elsevier's AI policy for authors.

Authors should disclose in their manuscript the use of Al and Al-assisted technologies in
the writing process by following the instructions below. A statement will appear in the

blished work, Plegse note that guthors gre ulti | ible gnd gcc ble for
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Disclosure instructions

Authors must disclose the use of generative Al and Al-assisted technologies in the writing
process by adding a statement at the end of their manuscript in the core manuscript file,
before the References list. The statement should be placed in a new section entitled
'Declaration of Al and Al-assisted technol, in the writing process'

During the prep of this work the author(s) used [NAME TOOL / SERVICE] in
order to [REASON]. After using this tool/service, the author(s) reviewed and edited the content
as needed and take(s) full responsibility for the content of the publication

This declaration does not apply to the use of basic tools for checking grammar, spelling,
references etc. If there is nothing to disclose, there is no need to add a statement.

Submission declaration and verification

Submission of an article implies that the work described has not been published previously
(except in the form of an abstract, a published lecture or academic thesis, see 'Multiple,
redundant or concurrent publication' for more information), that it is not under
consideration for publication elsewhere, that its publication is approved by all authors and
tacitly or explicitly by the responsible authorities where the work was carried out, and
that, if accepted, it will not be published elsewhere in the same form, in English or in any
other language, including electronically without the written consent of the copyright-
holder. To verify compliance, your article may be checked by Crossref Similarity Check and
other originality or duplicate checking software.

Use of inclusive language

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive to
differences, and promotes equal opportunities. 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.
Authors should ensure that writing is free from bias, stereotypes, slang, reference to
dominant culture andjor cultural assumptions. We advise to seek gender neutrality by
using plural nouns (“clinicians, patients/clients") as default/wherever possible to avoid
using "he, she," or "he/she." We recommend avoiding the use of descriptors that refer to
personal attributes such as age, gender, race, ethnicity, culture, sexual orientation,
disability or health condition unless they are relevant and valid. When coding terminology

is used, we rec 1o avoid offs or exclusionary terms such gs "master” "slgve”,
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guidelines are meant as a point of reference to help identify appropriate language but are
by no means exhaustive or definitive.

Reporting sex- and gender-based analyses

Reporting guidance

For research involving or pertaining to humans, animals or eukaryotic cells, investigators
should integrate sex and gender-based analyses (SGBA) into their research design
according to funder/sponsor requirements and best practices within a field. Authors
should address the sex and/or gender dimensions of their research in their article. In cases
where they cannot, they should discuss this as a limitation to their research's
generalizability. Importantly, authors should explicitly state what definitions of sex and/or
gender they are applying to enhance the precision, rigor and reproducibility of their
research and to avoid ambiguity or conflation of terms and the constructs to which they
refer (see Definitions section below). Authors can refer to the Sex and Gender Equity in
Research (SAGER) guidelines and the SAGER guidelines checklist. These offer systematic
approaches to the use and editorial review of sex and gender information in study design,
data analysis, outcome reporting and research interpretation - however, please note there
is no single, universally agreed-upon set of guidelines for defining sex and gender.

Definitions

Sex generally refers to a set of biological attributes that are associated with physical and
physiological features (e.g., chromosomal genotype, hormonal levels, internal and
external anatomy). A binary sex categorization (male/female) is usually designated at birth
("sex assigned at birth"), most often based solely on the visible external anatomy of a
newborn. Gender generally refers to socially constructed roles, behaviors, and identities of
women, men and gender-diverse people that occur in a historical and cultural context and
may vary across societies and over time. Gender influences how people view themselves
and each other, how they behave and interact and how power is distributed in society. Sex
and gender are often incorrectly portrayed as binary (female/male or woman/man) and
unchanging whereas these constructs actually exist along a spectrum and include
additional sex categorizations and gender identities such as people who are intersex/have
differences of sex development (DSD) or identify as non-binary. Moreover, the terms "sex"
and "gender" can be ambiguous--thus it is important for authors to define the manner in
which they are used. In addition to this definition guidance and the SAGER guidelines, the
resources on this page offer further insight around sex and gender in research studies.

Author contributions

itgs:www.tnejod.orgicontentiauthorinfo
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For transparency, we encourage corresponding authors to provide co-author contributions
to the manuscript using the relevant CRediT roles. The CRediT taxonomy includes 14
different roles describing each contributor's specific contribution to the scholarly output.
The roles are: Conceptualization; Data curation; Formal analysis; Funding acquisition;

igation; hodology; Project ; Resources; Supervision;
Validation; Visualization; Roles/Writing - original draft; and Writing - review & editing.
Note that not all roles may apply to every manuscript, and authors may have contributed
through multiple roles. More details and an example.

Changes to authorship

Inve

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 rearrangement 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 for the change in author list and (b) written
confirmation (e-mail, letter) from all authors that they agree with the addition, removal or
rearrangement. 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 corrigendum.

Copyright

Upon acceptance of an article, authors will be asked to complete a 'Journal Publishing
Agreement' (see more information on this). An e-mail will be sent to the corresponding
author confirming receipt of the manuscript together with a 'Journal 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 author(s) must obtain written permission from the copyright owners and
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For gold open access articles: Upon acceptance of an article, authors will be asked to
complete a 'License Agreement’ (more information). Permitted third party reuse of gold
open access articles is determined by the author’s choice of user license.

Author rights

As an author you (or your employer or institution) have certain rights to reuse your work.
More information.

Responsible sharing

Find out how you can share your research published in Elsevier journals.

Funding source

You are requested to identify who provided financial support for the conduct of the
research and/or 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, it is recommended to state this.

Open access

Please visit our Open Access page for more information about open access publishing in
this journal.

Language (usage and editing 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:/f hop.elsevier.com/ diting/
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
article details and uploading your files. The system converts your article files to a single
PDE i i - revi Edi f T Z
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 Corresponding author. Clearly indicate who will handle correspondence 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.

Title page format

Title: Capitalize only the first letter of the first word. Do not use any special
formatting.

Authors: Directly under the title, type the names and academic degrees of the
authors,

Under the authors' names, provide the title, department and institutional names,
city/state and country (unless in the U.S.) 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/support information and titles: 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 supporting organization and the grant number.

Corresponding 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 organizations involved with
the manuscript.

See Sample Title page.
Formatting of funding sources

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

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

It is not necessary to include detailed descriptions on the program or type of grants and
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Submit your article
Please submit your article via https://www.editorialmanager.com/)PD/default.aspx.
Preparation

Use of the software program

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 MS Word's options to hyphenate words. However, do use bold face, italics,
subscripts, superscripts, and so on. 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 no 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). Note 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 artwork.

To avoid unnecessary errors you are strongly advised to use the 'spell-check’ and
‘grammar-check' functions of MS Word.

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, such as, X/Y. In principle, variables are to be presented in italics.

Essential title page information

« Title. Concise and informative. Titles are often used in information-retrieval systems.
Avoid abbreviations and formulae. Trade names should not be used in the title.

« Author names and affiliations. Author’s names should be complete first and last
names. Where the family name may be ambiguous (such as, a double name), please
indicate this clearly. Present the authors’ current title and affiliation, including the
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If no funding has been provided for the research, it is recommended to include the
following sentence:

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

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

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., X/Y. In principle, variables are to be presented in italics.
Powers of e are often more conveniently denoted by exp. Number consecutively any
equations that have to be displayed separately from the text (if referred to explicitly in the
text).

Artwork

This section describes the artwork for this journal.

Figure Submission

JPD takes pride in publishing only the highest quality figures in its journal. All incoming
figures must pass a th gt ination in Ph before the review process can
begin. With more than 1,000 manuscripts submitted yearly, the manuscripts 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

igure dimensions must be 5.75 x 3.85 inches.
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periapical radiographs, SEM images, or graphs and screen shots. Do not “label” the faces
of the figures 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

The figures should be of professional quality 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).
Note: A 5.75 x 3.85-inch image at a resolution of 300 dpi will be approximately 6
megabytes. A figure of less than 300 dpi must not be increased artificially to 300 dpi;
the resulting quality and resolution will be poor.

* Lineartorc artwork (anill ion ¢ ining both line art and
photograph) should be created and saved at a minimum of 6oodpi.

Clarity, contrast, and quality should be uniform among 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 unlabeled 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 font 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).

1f 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 publication.

All microscopic photographs must have a measurement bar and unit of measurement on
the image.
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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 articles. However, the Editor
may approve the publication of additional figures if they contribute significantly to the
manuscript.

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

Graphs/Screen Captures

Graphs should be numbered as figures, and the fill for bar graphs should be distinctive and
solid; no 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 dpi and as close to 5.75” and 3.85" as
possible.

Composites

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 as one file. These files will be reviewed per
case.) Contact the editorial office for more information about specific composites.

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 omitted from the figure legends. If an illustration is taken
from previously published material, the legend must give full credit to the source (see
Permissions).

File Naming

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 clearly identifiable by the file names:
Fig. 1A, Fig. 1B, Fig. 1C, Fig. 1-unlabeled, Fig. 1-labeled, etc.
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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. )" Or: ...are illustrated in Table 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 legend.

Thumbnails refers to placing a small (compressed file) copy of your figure into the FIGURES
section of the manuscript after each appropriote legend. No smaller than 2" x 1.5" and
approximately 72dpi. The goal is to give the editors/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: 575" 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/photo illustrations are minimum 6oo dpi.

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 1.6") in Figure section
below each legend.

Submit composite figure parts as separate files.

A detailed guide to electronic artwork is available on our website: You are urged to visit
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 Elsevier will ensure, at no

—additional charge, that these figures will appear in color online (e.a., ScienceDirectand
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preparation of electronic artwork, please see
https://www.elsevier.com/artworkinstructions.

Electronic Artwork

General points

« 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:

https://www.elsevier.com/artworkinstructions.You are urged to visit this site; some
excerpts from the detailed information are given here.

Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint,
Excel) then please supply ‘as is’ in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic
artwork is finalized, please 'Save as' or convert the images to one of the following formats
(note the L quil for line drawings, halftones, and line/halftone

combinations given below):

he (halft.

TIFF (or JPEG): Color or grayscale photog ), keep to a of 300 dpi.
TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of
600 dpi.

Icolor or aravscale) keepta g

TIEE [or IPEG): C i ationc b d line/half-t:

hites:/iwww.thejod.orglcontentiauthorinfo 208



08/11724, 14:51 Journal
Please do not:

« Supply files that are optimized for screen use (e.g., GIF, PNG, PICT, 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 x 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)and with the
correct size and resolution. If, together with your accepted article, you submit usable color
figures then Elsevier 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
https://www.elsevier.com/artworkinstructions.

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 ill i h lves to a mini but explain all
symbols and abbreviations used. See Sample Figures page.

Tables

« Tables should be self-expl y and should L

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 per page. Omit internal horizontal and
vertical rules (lines). Omit any shading or color.

Do not list tables in parts (Table Ig, 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 a straight line. Use decimal points (periods), not commas, to mark places
past the integer (eg, 3.5 rather than 3,5).
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« 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 in
Excel, it should be imported into the manuscript.

References

This section describes the references for this journal.

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 online
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 surnames, journal/book titles,
publication year and pagination may prevent link creation. When copying references,
please be careful as they may already contain errors. Use of the DO is highly encouraged.

A DOI is guaranteed 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 ).C., Russo R.M., James D.E., Ambeh W.B., Franke M. (2003). Aseismic continuation
of the Lesser Antilles slab beneath northeastern Journal of Geophysical
Research, https://doi.org/10. [ JBo00884. Please note the format of such citations
should be in the same style as all other references in the paper.

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by
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immediately before the reference so we can properly identify it as a data reference. The
[dataset] identifier will not appear in your published article.

Preprint references

Where a preprint has q become avai asap d publication, the
formal publication should be used as the reference. If there are preprints that are central
to your work or that cover crucial developments in the topic, but are not yet formally
published, these may be referenced. Preprints should be clearly marked as such, for
example by including the word preprint, or the name of the preprint server, as part of the
reference. The preprint DOI should also be provided.

Acceptable references and their placement

Most, if not all, references should first be cited in the Introduction and/or 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, published material may be cited as a reference. Manuscripts in
preparation, manuscripts submitted for consideration, and unpublished theses are
not acceptable references.

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

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

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

Reference formatting

« 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
Conclusions section but start on a separate page. Only references cited in the text

should appear in the reference list.
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1997;126:36-47).

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
dard abbreviations is available through the PubMed website:
http://www.ncbi.nlm.nih.gov/nlmcatalog/journals.

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

Ex: Jones ER, Smith IM, Doe JQ. Uses of acrylic resin. ) Prosthet Dent 1985;53:120-9.

Book References: The most current edition must be cited. Supply the names and
initials of all authors/editors, the title of the book, the city of publication, the
publisher, the year of publication, and the inclusive page numbers consulted. Do not
use italics, bold, or underlining for any part of the reference.

Ex: Zarb GA, Carlsson GE, Bolender CL. Boucher’s prosthodontic treatment for
edentulous patients. 11th ed. St. Louis: Mosby; 1997. p. 112-23.

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

pp d or d from the ipt prior to sut Nor should ref be
automatically 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 dard abbreviations is available through the PubMed website:
http:/fwww.ncbi.nlm.nih.gov/nlmcatalog/journals.

Video
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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 noting 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 online in the
electronic version of your article in Elsevier Web products, including ScienceDirect. 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
Jjournal, pleose provide text for both the electronic and the print version for the portions of
the article that refer to this content.

Supplementary material

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

Office files as these will appear in the published version.

Research 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 observations or experimentation that
validate research findings, which may also include software, code, models, algorithms,
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 availability of your data when submitting your manuscript. If you are
sharing data in one of these ways, you are encouraged to cite the data in your manuscript
and reference list. Please refer to the "References” section for more information about data
citation. For more information on depositing, sharing and using research data and other
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If you have made your research data available in a data repository, 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 described.

There are different ways to link your datasets to your article. When available, you can
directly link your dataset to your article by providing the relevant information in the
submission system. For more information, visit the database linking page.

For supported data repositories a rep
published article on ScienceDirect.

y banner will

ically appear next to your

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: ATiGo1020; CCDC:
734053; PDB: 1XFN).

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

ilable to access or ble to 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 article on ScienceDirect. For
more information, visit the Data Statement page.

Submission 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 address
* Full postal address

* Phone number

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

« All figure thumbnails and legends
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* 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 list are cited in the text, and vice versa
 There are call-outs for each figure in the text

* Permission has been obtained for the use of copyrighted material from other sources
(including the Web)

For any further information please visit our customer support site at
https://service.elsevier.com.

After acceptance

Proofs

One set of page proofs (as PDF files) will be sent by e-mail to the corresponding author or,
a link will be provided in the e-mail so that authors can download the files themselves.
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
http://get.adobe.com/reader. Instructions on how to annotate PDF files will accompany the
proofs (also given online). The exact system requirements are given at the Adobe site:
http://www.adobe.com/products Jtech-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 quoting 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 Editor. We will do everything possible to
get your article published quickly and accurately — please let us have all your corrections
o - Ll N
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corrections cannot be guaranteed. Proofreading is solely your responsibility. Note that
Elsevier may proceed with the publication of your article if no response is received.

Online 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 p: g system, allowing and correction of proofs online.
The environment is similar to MS Word: in addition to editing text, you can also comment
and answer g from the Copy Editor. Web-based proofing
provides a faster and less error-prone process by allowing you to directly type your
corrections, eliminating the potential introduction of errors.

P
on figures/

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

We will do everything possible to get your article published quickly and accurately. Please
use this proof only for checking the typ editing, 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 Editor. It is important to

ensure that all corrections are sent back to us in one communication. Please check
carefully before replying, as inclusion 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 so
days free access to the final published version of the article on ScienceDirect. The Share
Link can be used for sharing the article via any communication channel, including email
and social 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. 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 ScienceDirect and can be
shared through the article DOI link.

Permissions

* All quoted material must be clearly marked with quotation marks and a reference
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All manuscripts are submitted to software to identify similarities between the
submitted manuscript and previously published work.

If quotations are more than 1 paragraph in length, open quotation marks at the
beginning of each paragraph and close quotation mark at the end of the final
paragraph only. Type all quoted 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 authorizing use of his/her photo in the Journal. If such permission is not
obtained, the eyes will be blocked with black bars at publication.

Illustrations that are reprinted or borrowed from other published articles/books
cannot be used without the permission of the original 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 original source in parentheses.

Interest in Commercial Companies and/or Products

» Authors may not directly or indirectly advertise equipment, instruments, or products
in which they have a personal investment.

. and opini pi d in the manuscripts are those 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 endorse any product or service advertised in the Journal;
neither the editors nor the publisher guarantee any claim 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.

General Policies and Suggestions

« Authors whose native language is not English should obtain 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.
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 Proprietary names function as adjectives. Nouns must be supplied after their use, as
in Vaseline petroleum 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 information that they can grasp easily and quickly.
Simple, familiar words provide clarity 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. Plunge into your subject in the first paragraph of the article.

Limited use of modifying words and phrases. Check your adjectives, adverbs, and
prepositional phrases. If they are not needed, strike them out.

No 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 hard to read and may
cause readers to lose their train of thought. Short sentences should, however, be
balanced with somewhat longer ones to avoid monotony.

Paragraphs. Break up long sections into paragraphs but avoid the use of single
sentence paragraphs.

Restraint, Writers who use flamboyant words or overstate their proposition or
conclusions discredit themselves. Facts speak for themselves.

Clearly stated conclusions. Don't hedge. If you don't know something, say so.
Objectionable Terms

The following are selected objectionable terms and their proper substitutes. For a
complete list of app d prosthodontic ter consult the eighth edition of the
Glossary of Prosthodontic Terms () Prosthet Dent 2005;94:10-92).

Or visit JPD http:/fwww.prosdent.org and click on Collections/Glossary of Prosthodontic

erms.
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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-.

Eliminate the use of i.e. 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.

It is generally better to paraphrase information from a published source than to use
direct quotations. Paraphrasing saves space. The exception is a direct quotation that
is unusually pointed and concise.
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* When long terms with (as in TM) for temp dibular joint)
are used frequently, spell out the full term upon first use and provide the

in parentk Use only the
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 “degrees” for angles. Use the degree symbol only for temperature, include a
space between the number and degree symbol (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 ""former/latter."" Both force the reader to
stop and backtrack.

- Even very common
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Bite use Occlusion

Bridge use Partial fixed dental prosthesis

Case use Patient, situation, or treatment as appropriate

Cure use Polymerize

Final use Definitive

Freeway space use Interocclusal distance

Full denture use Complete denture

Lower (teeth, arch) use Mandibular

Model use Cast

. deling ¢ d use

plastic impression compound

Muscle trimming use Border molding

Overbite, overjet use Vertical overlap, horizontal overlap

Periphery use Border

Post dam, postpalatal seal use Posterior palatal seal

Prematurity use Interceptive occlusal contact

Saddle use Denture base

Study model use Diagnostic cast

Take impressions, photographs, radiographs use Make

Upper (teeth, arch) use Maxillary

X-ray, roentgenogram use Radiograph

In addition, specimen should be used rather than sample when referring to an example
regarded as typical of its class.

Additional Terminology Guidelines

Acrylic

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

Affect is a verb; effect is a noun.

3028
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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 example of unnecessary use: Dental
implants consist of two basic types: subperiosteal and endosteal.

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

This noun 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 present, etc.

These expressions are often unnecessary, as in: This technique is currently being used...
Data

Use as a plural, as in: The data were...

Employ

Should not become an elegant variation of use, as in This method is employed ...
Ensure

Preferred over insure in the sense of to make certain.

Fewer, less
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Following

After is preferred.

Imply, infer

The speaker implies; the listener infers.
Incidence

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

Majority

Means more than half; use most when you mean almost all. Male, female
For adult humans, use men and women. For children, use boys and girls.
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 titles 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 words 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)
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Use the percent sign in the text, as in The distribution of scores was as follows: adequate,
8%; oversized, 23%; and undersized, 69%. But spell out when the percent opens a
sentence, as in Twenty percent of the castings ...

Prior to

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 to be confused 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.

Symptomatology

The science or study of symptoms; this word is not a synonym for the word symptoms.
Technique

Preferred over technic.

Using

Avoid the dangling modifier in sentences such as “The impression was made using vinyl
polysiloxane impression material.” Write “with” or “by using” instead.

Utilize

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

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

Sample Manuscript
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