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RESUMO

O objetivo no presente estudo foi comparar a resisténcia a fratura de raizes fragilizadas
restauradas com pinos de fibra de vidro (PFV) fresados através da tecnologia CAD/CAM e pré-
fabricados reembasados com diferentes resinas. Para este estudo experimental laboratorial in
vitro, setenta incisivos bovinos foram tratados endodonticamente e divididos em sete grupos
(n=10), de acordo com o protocolo de fragilizagao radicular (moderada: 1mm de dentina
remanescente ao redor do canal radicular; ou severa: 0,5mm de dentina remanescente) ¢ a
técnica de anatomizagdo do pino. No grupo controle, ndo houve fragilizagdo e o PFV foi
cimentado diretamente. Nos grupos FM-Z350 e FS-Z350, raizes com fragilizacdo moderada
(FM) ou severa (FS) receberam PFV reembasados com resina composta nanoparticulada
convencional. Nos grupos FM-Bulk fill e FS-Bulk fill, raizes com FM ou FS, receberam PFV
reembasados com resina do tipo Bulk fill. Nos grupos FM-Fresado e FS-Fresado, raizes com
FM ou FS, receberam PFV fresados. Apos ciclagem termomecanica (88 N, 3,8 Hz, 1.200.000
ciclos, equilibrio térmico entre 5°C e 45°C) as raizes foram submetidas a compressao estatica
em uma maquina de ensaios universal até a fratura. O modo de falha foi analisado em
estereomicroscopio (7,5x) e as frequéncias comparadas pelo teste qui-quadrado. Os grupos
foram comparados por meio de ANOVA dois fatores, post hoc de Tukey e Teste T, com
significancia de 5%. O valor médio de resisténcia a fratura (Kgf) foi de 47,5 para o grupo
controle. Nos grupos com fragilizagdo moderada, os valores médios foram, 65.5 no grupo FM-
Bulk fill, 63.4 no grupo FM-Z350 e 56.4 no grupo FM-F. Nos grupos com fragilizacdo severa,
72.7 no grupo FS-Bulk fill, 65.7 no grupo FS-Z350 e 16,8 no grupo FS-F. O grupo FS-F obteve
os menores valores, com diferenca significante em relacao a todos os grupos (p < 0,001) e o
maior valor foi no grupo FS-Bulk fill, com diferenca em relagdo a FM-F (p = 0,037) e FS-F (p
< 0,001). Na comparagdo com o controle, FM-Bulk fill, FM-Z350, FS-Bulk fill e FS-Z350
apresentaram valores superiores de resisténcia a fratura; FS-F, valor inferior ¢ FM-F sem
diferenca. No grupo controle, a frequéncia de fraturas reparaveis foi de 100%, e nos grupos
com fragilizacdo moderada e severa, foi de 87% e 63%, respectivamente. Concluiu-se que
raizes com fragiliza¢do severa reabilitadas com pinos de fibra de vidro fresados apresentaram
menores valores de resisténcia a fratura em relagdo ao grupo controle e aos reembasados.
Entretanto, o padrao de falha apresentado em todos os grupos foi predominantemente do tipo
reparavel. A quantidade de estrutura dental remanescente foi determinante na sobrevivéncia do
dente, uma vez que dentes com fragilizacdo severa apresentaram frequéncia maior de falhas

catastroficas.



Palavras-chave: CAD-CAM. For¢a de Compressao. Falhas de Restauracdes Dentarias.
Tecnologia Odontologica. Teste de Materiais. Técnica de Pino e Nucleo. Preparo do Canal

Radicular.



ABSTRACT

The aim of the present study was to compare the fracture resistance of weakened roots restored
with CAD/CAM milled GFPs to the prefabricated ones, relined with two different resins. For
this experimental in vitro laboratory study, seventy bovine incisors were endodontically treated
and divided into seven groups (n=10), according to the weakening protocol (medium: 1mm of
remaining dentin around the root canal; or highly: 0.5mm of remaining dentin) and the post
anatomization technique. The control group was non-weakened, and the GFP was directly luted.
In groups MW-Z350 and HW-Z350, medium weakened (MW) or highly weakened (HW) roots
were restored with a GFP relined with conventional nanoparticle composite resin. In MW-Bulk
fill and HW-Bulk fill groups, MW or HW roots were restored with a GFP relined with Bulk fill
resin. In MW-M and HW-M groups, MW or HW roots were restored with a milled GFP. After
thermomechanical cycling (88 N, 3.8 Hz, 1,200,000 cycles, thermal equilibrium between 5°C
and 45°C), the roots were submitted to compression in a universal testing machine until fracture.
The failure mode was analyzed under a stereomicroscope (7.5x), and the frequencies were
compared by the chi-square test. The groups were compared by two-factor ANOVA, Tukey's
post hoc, and T-test at a 5% significance level. The mean value of fracture resistance (kgf) was
47.5for the control group. In the groups with medium weakening protocol, the values were
65.5in the MW-Bulk fill group, 63.4in the MW-Z350 group, and 56.4in the MW-M group. In
the highly weakened groups, 72.7in the HW-Bulk fill group, 65.7in the HW-Z350 group, and
16.8in the HW-M group. The HW-M group obtained the lowest values, showing a significant
difference compared to all groups (p < 0.001), and the highest value was HW-Bulk fill, with a
significant difference compared to MW-M (p = 0.037) and HW-M (p < 0.001). Compared to
control, MW-Bulk fill, MW-Z350, HW-Bulk fill, and HW-Z350 showed higher fracture
resistance values; HW-M, lower value, and MW-M no difference. In the control group, the
frequency of repairable fractures was 100%, and in the groups with moderate and highly
weakening the frequency was 87% and 63%, respectively. It was concluded that the highly
weakened roots rehabilitated with milled GFP showed lower fracture resistance values than
control group and the relined ones. However, the failure pattern in all groups was predominantly
repairable. The remaining tooth structure was determinant for dental survival since teeth with

high weakened samples showed a higher frequency of catastrophic failures.



Keywords: CAD-CAM. Compressive strength. Dental restoration failures. dental technology;
materials testing, post and core technique, prosthodontic tooth preparation; root canal

preparation.
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1 INTRODUCAO

A utilizacao de retentores intrarradiculares em dentes tratados endodonticamente, com
substancial perda coronaria ¢ uma abordagem bastante utilizada na reabilitagdo oral com o
objetivo de proporcionar reten¢do ao nucleo de preenchimento e, consequentemente, a futura
restauracao (ATLAS, GRANDINI e MARTIGNONI, 2019).

Atualmente, a demanda por procedimentos odontologicos estéticos tem aumentado
devido a influéncia exercida pelas midias sociais, ¢ a Odontologia esta em constante evolugao
para satisfazer esta demanda do mercado (BINALRIMAL, 2019). A melhora das propriedades
estéticas das restauracdes livres de metal levou ao desenvolvimento de uma grande variedade
de pinos intrarradiculares capazes de resolver problemas relacionados aos pinos metalicos
(PARCINA et al., 2016).

Nesse contexto, surgiram os pinos de fibra de vidro (PFV), que apresentam bons indices
de sobrevida e sucesso (GULDENER et al., 2017), boa relagdo custo/beneficio e estética
satisfatoria. Sao de facil manipulagdo na cimentacao, com moédulo de elasticidade semelhante
a dentina e aderem-se quimicamente as resinas de uso odontologico (KULKARNI, et al., 2016).
O baixo moédulo de elasticidade permite um desempenho mecanico do dente restaurado
semelhante ao de um dente natural, reduzindo o risco de fraturas radiculares ndo restauraveis
(SCHMOLDT et al., 2011).

Os PFV apresentam uma distribui¢do relativamente uniforme do estresse ao longo da
raiz e 0 mddulo de elasticidade ¢ similar a dentina. S0 associados a baixas taxas de fratura
catastroficas quando comparados aos outros tipos de pinos e exibem picos de tensdo inferiores
e, portanto, superiores na analise de elementos finitos (ATLAS, GRANDINI e MARTIGNONI,
2019). Embora os PFV tenham se tornado bastante utilizados clinicamente, falhas das
restauragdes t€m sido relatadas, predominantemente a descimentagdo, seguida por fratura do
nlcleo de preenchimento, sendo um modo de fratura favoravel, passivel de retratamento
(FRANCO et al.,2014; KULKARNI, et al., 2016).

A preservagao do maximo de estrutura natural ¢ um fator decisivo para a restauracao
bem-sucedida do dente tratado endodonticamente, e o preparo do espago para pino deve ser o
mais conservador possivel (ATLAS, GRANDINI e MARTIGNONI, 2019). Além disso, a
adaptacao do pino e nucleo ao espago para pino pode influenciar significativamente a
probabilidade de sobrevida a e durabilidade do tratamento realizado (SILVA et al., 2021).

Essa adaptacao ¢ prejudicada em dentes com canal radicular amplo, canais ndo

circulares ou que apresentam variagdes anatdmicas, uma vez que os pinos pré-fabricados
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apresentam um formato padronizado que ndo se adapta as suas paredes, propiciando uma linha
de cimentagao espessa, 0 que gera um alto estresse de polimerizacao do cimento, aumentando
a possibilidade da ocorréncia de falhas devido a perda de reten¢do do pino (MARCOS et al.,
2016; SILVA etal., 2021). Nestes casos, pode-se langar mao de técnicas para obtencao de pinos
anatomicos, seja pela personalizagdo de pinos pré-fabricados com resina composta, a qual
preenchera os espacos entre o pino e as paredes do canal (LINS et al., 2019; SILVA etal., 2021)
ou pela confec¢ao de um PFV fresado pela tecnologia CAD/CAM, no qual o pino e o ntcleo se
constituirdo em uma estrutura unica (MARCOS et al., 2016; LIU et al., 2010).

Recentemente, a utilizagdo de resinas tipo bulk fill com a finalidade de individualizar o
PFV tem sido estudada devido a tensdo de contracdo durante sua polimerizacao igual ou mais
baixa que as resinas compostas convencionais, especialmente em incrementos maiores (LINS
etal.,2019; RIZZANTE et al., 2019a; RIZZANTE et al., 2019b; SILVA et al., 2021). As resinas
bulk-fill tiveram performance similar ou melhor que as resinas compostas convencionais
(CIDREIRA BOARO et al., 2019), apresentando-se como uma alternativa vidvel para
reembasamento de PFV (SILVA et al., 2021).

O uso da tecnologia CAD/CAM tem se mostrado uma op¢ao promissora, especialmente
quando se considera a possibilidade de se fresar ambos, pino e niicleo, em uma peca Unica, o
que eliminaria a necessidade de utilizagdo de uma resina composta para a constru¢do de um
nucleo, reduzindo o nimero de interfaces, que sdo areas mais suscetiveis a falhas (SARY et al.,
2019). Também ¢ possivel a fresagem em diferentes materiais, superando a limitacdo estética
relacionada ao uso de nucleos metalicos fundidos em dentes anteriores. Além disso, o pino
fresado, devido a sua excelente adaptagdo as paredes do canal gera uma linha de cimentagao
mais fina (GAMA et al., 2021; LIU et al., 2010; TSINTSADZE et al., 2018).

Para produzir um pino e nucleo através da tecnologia CAD/CAM sdo necessarias trés
etapas. A primeira ¢ a obtengao dos dados do espago para pino através do escaneamento direto
ou indireto. A segunda etapa ¢ o desenho virtual do pino e nucleo, em um programa de
computador, com os dados obtidos no escaneamento. A terceira etapa ¢ a fresagem de um bloco
do material escolhido em uma fresadora (ALBUQUERQUE; SILVA; MORGAN, 2020).

Quando comparados aos PFV reembasados, os PFV fresados requerem uma sessdo
clinica mais longa, para escaneamento ou moldagem do canal radicular; uma fase laboratorial
ou um sistema CAD/CAM no consultério (chairside) e uma segunda sess@o clinica para sua
cimentacao, caso seja fresado em laboratério (TSINTSADZE et al., 2018).

Para a obtengcdo do modelo digital do pino que sera fresado, pode-se realizar o

escaneamento direto intracanal (LIBONATI et al., 2020, mas este procedimento exige um
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investimento inicial elevado. Um padrdo do pino e nucleo, em resina acrilica ou em cera
também pode ser escaneado, utilizando-se um scanner de laboratorio para gerar o modelo
digital através do qual serdo confeccionados o pino e nucleo definitivos (GAMA et al., 2021;
LEE, 2018). Este procedimento requer um tempo adicional e experiéncia na manipulacdo dos
materiais (LEE, 2018).

Ao comparar os pinos fresados aos nucleos metalicos fundidos (NMF), uma vantagem
dos pinos fresados ¢ a minimizacao dos erros e desvantagens inerentes ao processo de fundigao,
como a formacdo de bolhas e irregularidades na superficie do metal (FALCAO SPINA et al.,
2018). Outra vantagem descrita na literatura ¢ que a restauragdo com pinos e nucleos fresados
aumentam significativamente a resisténcia a fratura de canais radiculares fragilizados quando
comparados a PFV cimentados com uma espessa linha de cimento resinoso, aos PFV
reembasados com resina composta ¢ aos NMF (PANG et al., 2019; SARY et al., 2019).

Esta resisténcia do remanescente radicular a fratura influencia diretamente seu
prognostico a longo prazo e a presenca de uma férula de 1,5 a 2 mm pode ter um efeito positivo
na resisténcia a fratura de dentes tratados endodonticamente, ao passo que, em sua auséncia,
um desfecho clinico ruim é muito provavel (JULOSKI et al., 2012; LAZARI et al., 2018). Na
auséncia de férula deve-se considerar a utilizagdo de pinos e nucleos metalicos fundidos e na
presenca de uma férula de 1mm de espessura, o uso de pino de fibra de vidro parece ser a melhor
decisdo clinica (FONTANA et al., 2019).

Nos trabalhos que relacionaram a auséncia de férula ao modo de falha do dente tratado
endodonticamente, ndo foram avaliados os pinos fresados. Assim, a confec¢ao de PFV fresados
¢ uma técnica recente, que surgiu com a promessa de melhor retencdo ao canal por se adaptar
perfeitamente as paredes radiculares e ainda possuir propriedades semelhantes a dentina.
Entretanto, observa-se uma escassez de estudos e falta de consenso na literatura. Algumas
pesquisas relataram que pino e nucleo de fibra de vidro integrados, fabricados por CAD/CAM
podem aumentar a resisténcia geral da raiz fragilizada a fratura (PANG et al., 2019; SARY et
al. 2019).

Em contrapartida, outros estudos prévios (GAMA et al., 2021; GOMES et al., 2015;
RUSCHEL et al., 2018) ndo encontraram resultados que incentivem o uso do CAD/CAM para
fabricacdo dos PFV em relacdo aos pré-fabricados e aos reembasados. Portanto, o presente
trabalho se justifica por testar os pinos fabricados por CAD/CAM, comparando-os as técnicas
tradicionalmente estabelecidas, em relagdo a resisténcia a fratura de raizes fragilizadas em
diferentes niveis. A hipétese nula é de que raizes dentérias fragilizadas reabilitadas com PFV,

confeccionados por diferentes técnicas, apresentam valores de resisténcia a fratura semelhantes.
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ABSTRACT

Statement of the problem. The type of post and core that favors the prognosis of weakened
roots without a ferrule is challenging for dentists, and there is no consensus in the literature
about the best rehabilitation technique.

Purpose. To compare the fracture resistance of weakened roots restored with milled glass
fiber posts (GFPs) to the prefabricated ones, relined with two different resins.

Methodology: Seventy bovine incisors were endodontically treated and divided into seven
groups (n=10), according to the weakening protocol (medium or highly) and the post
anatomization technique (relined with Bulk fill or with conventional nanoparticle composite
resins or milled). The control group was non-weakened, and the GFP was directly luted. After
thermomechanical cycling (88 N, 3.8 Hz, 1,200,000 cycles, thermal equilibrium between 5°C
and 45°C), the roots were submitted to compression in a universal testing machine until
fracture. The failure mode was analyzed under a stereomicroscope (7.5x), and the frequencies
were compared by the chi-square test. The groups were compared by two-factor ANOVA,
Tukey's post hoc, and T-test at a 5% significance level.

Results. The mean value of fracture resistance (kgf) was 47.5for the control group. In the
groups with medium weakening protocol, the values were 65.5in the MW -Bulk fill group,
63.4in the MW-Z350 group, and 56.4in the MW-M group. In the highly weakened groups,
72.7in the HW-Bulk fill group, 65.7in the HW-Z350 group, and 16.8in the HW-M group. The
HW-M group obtained the lowest values, showing a significant difference compared to all
groups (p < 0.001), and the highest value was HW-Bulk fill, with a significant difference
compared to MW-M (p = 0.037) and HW-M (p < 0.001). Compared to control, MW-Bulk fill,
MW-7350, HW-Bulk fill, and HW-Z350 showed higher fracture resistance values; HW-M,

lower value, and MW-M no difference. In the control group, the frequency of repairable
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fractures was 100%, and in the groups with moderate and highly weakening the frequency
was 87% and 63%, respectively.

Conclusions. Regardless of the weakening degree and the type of resin tested, the roots
restored with relined GFP showed higher strength values and may be considered a suitable
technique for weakened roots rehabilitation. Milled GFP showed lower fracture strength
values and may be acknowledged as a promising technique that still requires further research.
In general, highly weakened teeth showed a higher frequency of catastrophic failures.

However, the failure pattern presented in all groups was predominantly repairable.

CLINICAL IMPLICATIONS

Rehabilitating weakened teeth is a challenging situation in which using a relined glass
fiber post is a suitable technique for intraradicular retainer. Dentists should also consider
milled glass fiber posts as a promising material. Even though roots rehabilitated with relined
GFP presented higher fracture resistance values than milled ones, both techniques lead to

reparable root fracture patterns.

INTRODUCTION

Intraradicular retainers in root-filled teeth with substantial coronary loss are widely
used in oral rehabilitation to provide retention to the core build-up and future restoration.'
Several factors can influence the survival of such teeth, including the amount of remaining
dental structure, and the presence or absence of a ferrule.? The presence of a 1.5 to 2 mm
ferrule has a positive effect on the fracture resistance of root-filled teeth, and, in its absence, a
poor clinical outcome is more probable.*>* The selection of a retainer that improves the

prognosis of a weakened root without a ferrule still is a dilemma for dentists.
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With the evolution of the esthetic properties of metal-free restorations, there was a
seek to develop intraradicular retainers to solve issues related to metallic posts.’ In this
context, glass fiber posts (GFP) emerged, with good survival and success rates,’ a reasonable
cost/benefit ratio, and excellent aesthetics. They are easy to handle in cementation’ and
chemically adhere to dental composites.® GFP are also associated with low catastrophic
fracture rates compared to other types of posts’ and exhibit lower stress peaks in finite
element analysis.! Failures of these restorations have been reported’, predominantly
decementation, followed by fracture of the core build-up. However, they are favorable
fracture types, amenable to retreatment.’

Post adaptation to the root canal significantly influences the probability of survival and
durability of the treatment performed.'®!! It is impaired in teeth with large, non-circular or
those that present anatomical variations in the canal, since prefabricated posts have a
standardized shape that does not fit to their walls, generating a thick cementation layer with
high stress of cement polymerization, increasing the occurrence of failures due to the loss of
post retention.!! In these cases, anatomical posts can be obtained by relining prefabricated
posts with composite resins'? or by making a customized GFP milled by CAD/CAM
technology.'

The use of bulk-fill resins to individualize GFP has been studied due to the equal or
lower shrinkage stress during its polymerization than conventional composite resins,
especially in larger increments.*!13:1415 To obtain customized GFP, the use of CAD/CAM
technology is a promising option, especially when considering the possibility of milling post
and core in a single piece.'*!® This would eliminate the need to use a composite resin to
construct a core, reducing the number of interfaces, which are more susceptible to failure.'?
Besides, the milled post provides excellent adaptation to the canal walls, leading to a thin

cementation layer. '
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Direct intracanal scanning can be performed to obtain a digital post model. However,
this procedure requires a substantial financial investment!”. In acrylic resin or wax, a pattern
of the post and core can also be scanned using a laboratory scanner to create a digital model
through which the definitive post and core will be obtained. This procedure requires
additional time and experience in handling materials.'® Milling GFP is a recent technique that
emerged with the promises of better root canal retention and perfect adaptation to the root
walls, with similar properties to dentin."

There is a lack of studies and consensus in the literature about the best approach for
weakened teeth rehabilitation. Some authors have reported that integrated GFP and core,
manufactured by CAD/CAM, can increase the overall fracture resistance of weakened
roots.!%!® Otherwise, some previous studies!®?%2! did not encourage CAD/CAM
manufacturing GFP regarding prefabricated relined posts. Thus, the present work aimed to
test posts made by CAD/CAM, comparing them to traditionally established techniques
regarding fracture resistance of weakened roots. The null hypothesis is that weakened roots

rehabilitated with GFP by different techniques have similar fracture resistance values.

MATERIALS AND METHODS

Seventy extracted bovine incisors were selected, with similar measurements, evaluated
using a caliper (Starret 727; Starret). The crowns were removed with a double-faced diamond
disk under irrigation, leaving a 16 mm length root. Roots whose canal had more than 2mm in
diameter and those that did not have walls surrounding the canal with at least 2mm thick, or
exceeded 2,5mm, were replaced by others meeting these criteria.

Endodontic treatment was performed using rotary instrumentation (ProTaper
Universal, Dentsply Maillefer), irrigation with Sml of 2.5% sodium hypochlorite, root filling

with gutta-percha, and resin cement (AHPlus; Dentsply) using warm vertical compaction of
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gutta-percha, leaving an 11 mm post space. Then, the canal was sealed with a temporary
eugenol-free filling cement (Villevie), and the roots were stored in distilled water at 37°C for
48 hours.

The roots were placed in a dental surveyor (B2; Bio-Art) attached to the vertical axis,
perpendicular to the ground without any inclinations. In this position, each root was inserted
for 3 seconds in a container with sculpting wax (Kota) melted between 60 and 70°C, leaving a
2mm cervical collar exposed. They were then inserted into a PVC tube containing colorless
self-curing acrylic resin (Jet, Classic Dental Products) in the plastic phase. After acrylic resin
polymerization, the roots were immersed in water at 75°C for 1 minute to remove the wax
layer. The root space in the acrylic resin was filled with an elastomeric polyether-based
material (Impregum Soft; 3M/ESPE), and, before its polymerization, the root was reinserted.
After polymerization of the polyether, the excess material was removed with a scalpel blade,
exposing a cervical collar of 2mm.>?? The experimental groups were subjected to a root
weakening protocol, as described by Junqueira et al.’

The samples were randomly divided into seven groups (n = 10), according to the
weakening protocol used and the technique for GFP customization. The prefabricated GFP
used was Exacto #2 (Angelus). Control group: prefabricated GFP cemented in non-weakened
roots; MW-Bulk Fill Group: medium weakened roots, rehabilitated with GFP relined with
Bulk Fill resin (Filtek One Bulk Fill; 3M); HW-Bulk Fill Group: highly weakened roots,
rehabilitated with GFP relined with Bulk Fill resin; MW-Z350 Group: medium weakened
roots, rehabilitated with GFP relined with conventional nanoparticle composite resin (Filtek
7350; 3M ESPE); HW-Z350 Group: highly weakened roots, rehabilitated with GFP relined
with conventional nanoparticle composite resin; MW-M Group: medium weakened roots,
rehabilitated with milled GFP (Fiber Cad — Post and Core; Angelus); HW-M group: highly

weakened roots, rehabilitated with milled GFP (Fiber Cad — Post and Core; Angelus).
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During the root weakening process, to assure the diamond tips would be inserted
parallel to the long axis of the root canal, a bench drill support (model 860964; Worker)
adapted to hold a dental electric micro motor (N3; Marathon) in a perpendicular position to
the ground was used. The PVC cylinder containing the remaining tooth was fixed on the
support base, with the canal centered regarding the diamond tip inserted in the straight
handpiece, under constant irrigation.

Post spaces were lubricated with aqueous gel (K-Y, Semina) in MW-Bulk Fill, HW-
Bulk Fill, MW-Z350, HW-Z350 groups. The GFP was cleaned with 37% phosphoric acid
(Fusion Duralink; Angelus) for 1 minute, washed with water, dried, and silanized (Silano,
Angelus). A layer of light-curing adhesive (Adper Single Bond, 3M ESPE) was applied,
followed by light curing for 20 seconds. A portion of composite resin was applied on the
surface of the post. Without light curing, this set was inserted into the post space, and 5-
second photoactivation was performed.!! This set was removed from the post space and
photoactivated for 60 seconds. Adaptation to the root canal has been verified.

The post space was isolated with aqueous gel in groups MW-M and HW-M and
molded by relining a prefabricated acrylic resin pin (Pinjet, Angelus) with self-curing acrylic
resin (Pattern Resin Ls, GC America Inc.). The resin pattern thus obtained was scanned
(Scanner S600 ARTI, Zirkonzahn), generating a digital model (CAD) which was milled (MC
X5, Dentsply Sirona) from a prefabricated fiberglass block (Fiber Cad Post & Core, Angelus),
obtaining a customized post and core.?!

Before cementation, root canals and posts were cleaned with 92.8% alcohol. A layer of
silane was applied to the posts, and according to the manufacturer's instructions, cementation

was performed with dual self-etching resin cement (U200, 3M ESPE).
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Full crowns of composite resin were made using an acetate matrix with the anatomy of
an upper canine. All sample preparation was performed by a single operator, a specialist in
dental prosthesis and endodontics.

The samples were placed in a thermomechanical cycler (model ER - 37000; Erios) and
subjected to a load of 88 N with a frequency of 3.8 Hz, totaling 1 200 000 cycles. The loading
piston with a 4 mm diameter spherical tip was placed on the lingual surface of the crowns 3
mm from the incisal edge.’

For the fracture resistance mechanical test, the samples were placed in a universal
testing machine (DL 2000; EMIC), on a metal support with the long axis of the roots at an
angle of 45° with the direction of application of the load, at a speed of 1mm/min until the
occurrence of total sample fracture. A compressive force was applied to the lingual surface, 3
mm from the incisal edge, through a piston with a spherical tip measuring 4 mm in diameter.
A 100K gf load cell was used.” Values were recorded kilogram-force (kgf). The roots were
analyzed under a stereomicroscope (7.5X; Discovery V20 — Zeiss), and the failure mode was
classified as: type I: fracture/displacement of the crown and or post; type II: a fracture in the
cervical third of the root; type III: a fracture in the middle third of the root; type I'V: vertical
root fracture. Types I and II were considered repairable, allowing restoration, while types 111
and IV were considered catastrophic fractures.’

The fracture resistance values were submitted to statistical analysis, using the Student's
T-test to compare each group with the control group, the parametric test ANOVA (two-way),
and Tukey's post hoc test to compare the experimental groups with each other. The frequency
of failure types was compared using the chi-square test. The significance level considered was

5%.
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RESULTS

The two-way ANOVA revealed a statistically significant difference (p < 0.001)
between the experimental groups when comparing weakening protocol (medium or highly)
and the post type (relined with Bulk fill or nanoparticle composite resin or milled). The mean
and standard deviation values of the fracture resistance (kgf) as a function of the weakening
protocol and the post type are described in table 1.

Tukey's test showed that the HW-M group had the lowest fracture resistance values,
showing a significant difference compared to all other groups (p < 0.001). The highest mean
value of fracture resistance was recorded by the HW Bulk Fill group, which presented a
significant difference (p = 0.037) regarding MW-M and HW-M groups (p < 0.001).

The Student's T-test for independent samples showed a statistically significant
difference when comparing each experimental group and the control (table 2). Only the MW-
M group showed no significant difference from the control (p = 0.161).

Regarding the failure mode obtained after the fracture resistance essay, the Chi-square
test showed an association between failure mode and the posts and weakening protocol (p =
0.018) (table 3). The control showed the highest frequency (100%) of types I and II fracture
(favorable prognosis), while the HW-Bulk Fill group had the highest frequency (50%) of
catastrophic failure (types III and IV). Types of each failure observed after the mechanical test

are shown in figure 1.

DISCUSSION

Customization of GFP for the rehabilitation of weakened roots is indicated when its
shape is not compatible with the width or extent of the root canal. A prefabricated GFP can be
adapted to the root anatomy by relining it with Bulk fill or conventional composite

resins. ! 121415 Alternatively, a post and core can be milled in a single structure through
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direct or indirect scanning and subsequent milling of a glass fiber block using CAD/CAM
technology.!>!16!

This study evaluated the fracture resistance of weakened roots restored with relined or
milled GFP. The null hypothesis that weakened roots rehabilitated with GFP made by
different techniques had similar fracture resistance values was rejected because there was a
significant difference between the experimental groups (p < 0.001). Comparing the
experimental groups individually to the control group (non-weakened roots rehabilitated with
non-customized GFP), Student's t-test showed that groups relined with both types of resin,
regardless of the weakening degree, showed an increase in fracture resistance, corroborating
previous studies in which the presence of a GFP did not weaken the root® or even protect the
tooth against root fracture.!

In roots restored with milled posts, the MW-M group did not differ from the control,
and the HW-M group showed lower fracture resistance values, agreeing with Gama et al.?!,
and Ruschel et al.?° They demonstrated that milled GFP showed lower resistance and flexural
modulus than prefabricated posts with and without relining, and these results did not
encourage the use of CAD/CAM for manufacturing GFPs compared to prefabricated and
relined ones.

The lower fracture strength values observed in the milled groups compared to the
prefabricated relined GFP can be attributed to, according to Ruschel et al. (2018), the milling
direction of the glass fiber disk. When milling occurs parallel to fibers, the mechanical
properties are better than when posts are milled diagonally to the long axis of the fibers. Since
all posts were milled simultaneously in one fiberglass disc, there is a possibility that fibers
have been cut diagonally in some regions of the post or the core, reducing their fracture

resistance.
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Clinically, the resistance must be high enough to resist masticatory efforts and not so
high that transfer excessive occlusal forces to the root, leading to its fracture. Before
occurring a root fracture, for a good prognosis of the tooth, it is desirable that the post and/or
core be fractured first.

The group with the highest mean values of fracture resistance (HW-Bulk fill) showed
the highest frequency of catastrophic failures (those that lead to clinical tooth loss). The use of
bulk-fill resin for GFP relining is due to its lower shrinkage stress during polymerization,
generating, theoretically, a more faithful copy of the root canal. They are also more
translucent, enabling greater light penetration, allowing polymerization through thicker
increments when compared to conventional composite resins (LINS et al., 2019; SILVA et
al., 2021; RIZZANTE et al., 2019b). On the other hand, Gama et al.?! found a higher
frequency of catastrophic failures in the milled GFPs, even though they showed significantly
lower fracture strength values than relined ones.

Contradicting the results found in the present study, Pang et al.'® concluded that the
use of milled post and cores improved the biomechanics of the weakened root-filled tooth,
showing fracture resistance values close to the metal cast post and core, presenting a low
frequency of catastrophic failures. However, the difference in results can be attributed to
discrepancies in methodologies. They compared the milled GFP, metal cast post and core, and
the prefabricated PFV not relined, even though it was cemented on a weakened root. Only a
composite resin core filling was made. Otherwise, in the present study, the milled posts were
compared to relined GFP in weakened roots and prefabricated GFP with no relining,
cemented into unweakened roots, displaying a thin cementation line.

Sary et al.!3 showed that using milled posts and cores improved the biomechanics of
endodontically treated teeth by increasing the fracture resistance of weakened roots when

compared to prefabricated GFP, with and without a composite resin relining. However, the
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material used for milling the posts was a polymer-infiltrated ceramic and not glass fiber.
Although both materials have elasticity modulus close to dentin, the differences in the results
can be attributed to intrinsic differences in the materials used for milling.

Regarding the failure mode, the repairable type predominated, and the control group,
which was non-weakened, presented more favorable fracture patterns (90% type I and 10%
type II) compared to the other groups, so 100% were considered repairable fractures. For the
groups medium and highly weakened, this value was 87% and 63%, respectively. Thus, the
less the remaining tooth structure, the higher the frequency of failures considered
catastrophic. Therefore, the long-term prognosis of endodontically treated teeth may be
directly related to the amount of remaining dental tissue.!* These results contradict those
obtained by GOMES et al.!°. The authors found no differences in the magnitude and
distribution of stress between the weakened and non-weakened roots, after different
rehabilitation protocols using GFP with and without resin relining, through finite element
analysis. The stress concentration, mainly in the buccolingual direction, would be responsible
for vertical root fractures, considered catastrophic. Furthermore, Junqueira et al.? related no
change in root fracture resistance when the dentin thickness factor was analyzed individually.

Teeth with no ferrule are less resistant to fracture, and when it occurs, they show more
disadvantageous patterns,> and post cementation cannot compensate for the absence of a
ferrule. Instead, the presence of a post can negatively affect the failure pattern.* Rehabilitation
with GFP seems to present a better clinical indication when there is a ferrule of at least Imm
thickness, which is more critical than the type or design of the post used.? The teeth tested in
this study had significant structural losses, including root dentin, with a total absence of a
ferrule, a challenging clinical situation.* Under the conditions of this study, 78.6% of the
failures occurred in the coronal portion or near the cement-enamel junction, being amenable

to retreatment. These results are in accordance with Atlas, Grandini, Martignoni, ' Guldener et
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116 who also reported that the presence of GFPs increased the chance of

al., and Pang et a
long-term tooth survival by distributing stress relatively evenly along the root and contradict
Lazari et al.,* according to which the presence of any post negatively affects the fracture
mode.

The specimens have received as final restoration full crowns of conventional
nanoparticle composite resin. If an indirect full crown were cemented, the distribution of
forces to core, post, and root could be different, resulting in fracture strength values or failure
patterns other than those found in this study.

An elastomeric material was used to replace the periodontal ligament to simulate
conditions in the oral cavity. Moreover, 1,200,000 cycles were performed in a
thermomechanical cycler for the artificial aging of the sample.> All samples survived the
thermomechanical cycling. For the mechanical fracture strength test, the samples were placed
in a universal testing machine with the long axis of the roots at a 45° angle to the direction of
load application since this is the closest loading angle found in canines.’ However, the
fracture resistance test uses a continuous loading until the fracture is recorded, and although
relevant for in vitro essays, it becomes a limitation since it does not represent the natural
conditions of the oral environment.* Further clinical and laboratory studies should be
performed to evaluate the fracture resistance of weakened roots restored with different types

of GFP, as well as the behavior of such materials against thermal, mechanical, chemical, and

biological challenges of the oral environment, to extrapolate our results.

CONCLUSION
Regardless of the weakening degree and the type of resin tested, the roots restored
with relined GFP showed higher strength values and may be considered a suitable technique

for weakened roots rehabilitation. On the other hand, milled GFP showed lower fracture
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strength values and may be acknowledged as a promising technique that still requires further
research. In general, highly weakened teeth showed a higher frequency of catastrophic

failures. However, the failure pattern presented in all groups was predominantly repairable.
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TABLES

Table 1. Mean and standard deviation of the fracture resistance values (kgf) according to the

weakening protocol and post type.

Weakening protocol Post type Fracture resistance
MW GFP + Bulk fill 65.5(15.3) BC
MW GFP + Z350 63.4 (8.90) BC
MW Milled GFP 56.4(10.6) B
HW GFP + Bulk fill 72.7 (8.80) C
HW GFP + Z350 65.7 (15.9) BC
HW Milled GFP 16.8 (3.36) A

MW: medium weakened; HW: highly weakened
Different letters indicate a significant difference between the values (p < 0.05) and the

weakening protocol*post type interaction, using a 2-way ANOVA and Tukey post hoc test.
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Table 2. Comparison of fracture strength values between control and experimental groups using
Student's t-test for independent samples.

Weakening protocol NW MW HW

Post ¢ GFP GFP+ GFP+  Milled GFP+ GFP+  Milled
ostiype Bulk fill  Z350  GFP Bulk fill  Z350  GFP

Fracture resistance 47,5 65.5 63.4 56.4 72.7 65.7 16.8

(kgf) Mean (SD) (14.2) (15.3) (8.90) (10.6) (8.80) (15.9) (3.36)

Control*Experimental p=0.021 p=0.008 p=0.161 p<0.001 p=0.018 p<0.001

NW: Non-weakened; MW: medium weakened; HW: highly weakened; GFP: Glass fiber post
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Table 3 Fracture type in each group (n = 10) concerning the factors post and weakening
protocol and frequency of catastrophic failure.

Failure mode

Weakening Post type Favorable Catastrophic Frequency 0 £ pvalue (Chi-
protocol catastrophic square test)
Control GFP 9 1 0 0 0%

GFP + 7 2 1 0 10%

Bulk fill
MW GFP + o

7350 7 2 0 1 10%

Milled 0

GFP 2 6 0 2 20%

0,018

GFP + 3 2 4 1 50%

Bulk fill
HW GFP + o

7350 3 4 3 0 30%

Milled 0

GFP 0 7 1 2 30%
Total 31 24 9 6 21.4%

MW: medium weakened; HW: highly weakened



FIGURES

Fig. 1. Failure mode observed after fracture resistance mechanical test

Fig. 1A. Type I fracture

Fig. 1. Type 11 fract\ure
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Fig. 1D. Type IV fracture
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3 CONCLUSAO

Independente do grau de fragilizagdo e o tipo de resina testada, as raizes restauradas
com PFV reembasado apresentaram valores de resisténcia superiores aos demais grupos,
podendo-se considerar uma técnica adequada para a reabilitagdo de dentes fragilizados. Ja os
pinos de fibra de vidro fresados apresentaram menores valores de resisténcia a fratura, podendo
ser considerados uma técnica promissora que ainda necessita de pesquisas adicionais, sobretudo
clinicas. De forma geral, dentes com fragilizacdo severa apresentaram frequéncia maior de
falhas catastroficas. No entanto, o padrdo de falha apresentado em todos os grupos foi

predominantemente do tipo reparavel.
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APENDICE — Imagens dos modos de fratura observados no ensaio mecénico de

resisténcia a fratura

Figura 1 — Fratura tipo |

Fonte: elaborado pelo autor (2021)
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Figura 2 — Fratura tipo II

Fonte: elaborado pelo autor (2021)
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Figura 3 — Fratura tipo III

Fonte: elaborado pelo autor (2021)




Figura 4 — Fratura tipo IV

Fonte: elaborado pelo autor (2021)
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U.5. and international prosthodontic organizations, serving prosthodontists and dentists in advanced
practice. [t features bmely, original peer-reviewed articles on the newest techniques, dental materials,
and research findings, with color photographs that iflustrate step-by-step procedures. The Jowmal of
Prosthebic Dentistry is included in Index Medicus and CINAHL, and is the highest mnked Prosthodontics
title &y number of ctations according to the 2014 Journal Citation Reports. (8

Articie Types
Articles are classified as one of the following: ressarchyclinical science article, clinical report, technigque

article, systematic review; or tip from our readers. Reguired sections for each type of artide are listed
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to help the reader. For a 1-way ANOVA report of, F and P values in the appropriate location in the
text. For all other ANOVAs, per guidelines, provide the ANOVA tablae(s). Describe the maost significant
findings and trends. Text, tables, and figures should not repeat each other. Results noted as significant
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D¥scussion: Discuss the results of the study in relation bo the hypothesis and to relevant literature. The
Discussion section should begin by stating whether or not the data support rejecting the stated null
hypothesis. If the results do not agree with other studies and/or 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 areas for future research.

Conclusions: Concisely list conclusions that may be drawn from the research; do not simply restate
the results. The conclusions must be pertiment to the objectives and justified by the data. In most
situations, the concdusions are truee for only the population of the expenment. All slatements reported
as conclusions should be accompanied by statistical analyses.

References:See Reference Guidelines and Sample References page.
Tables: See Table Guidelines.

Iustrations: See Figure Submission and Sample Fioueras page.
Clinical Report

The dinical report describes the author's methods for mesting a patient treatment challenge, It should
be no longer than 4 to 5 double-spaced, pages and be accompanied by no more than 8 high-guality
illustrations. In some situations, the Editor may approve the publication of additional figures if they
contribute significantly to the manuscript.

Abstract: Provide a short, monstructured, 1-paragraph abstract that briefly summarizes the problem
encountered and treatment administered.

Introduction: Summarize literature relevant to the problem encountered. Induede references to
standard treatments and protocols. Please note that most, if not all, references should first be cited
in the Introduection andfor Oinical Report section.

Climcal Report: Describe the patient, the problem with which he/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 pericd,
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 dissdvantages 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 summanze the patient treatment.,

References: See Reference Guidelines and Sample Aeferences pags.

flustrations: See Figure Submission and Sampile Figures paga.

Dental Technigue

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

Abstract: Provide a short, nonstructured, 1-paragraph abstract that briefly summarnzes the technigue.
fntroduction: Summarize relevant literature. Include references to standard methods and protocoils.

Please note that most, if not all, references showld first be dted in the Introductson and/or Technique
section.

AUTHOR INFORMATION PACK 24 Sep 2021 www.elsevier.com/locate/prosdent 5

48



Techmigue: Im a numbered, step-by-step format, describe each step of the technigue. The text should
be written in command rather than desoriptive form (" Survey the diagnostic cast™ ather than *The
diagnostic cast is surveyed.”) Include citations for the accompanying illustrations.

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

Summary: Briefly summanze the technique presented and its chief advantages.
Referances: See Reference Guidelines and Sample Heferences pags
Hliustrations: 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 o systematic reviews. For more information on systematic
reviews, please seg www.cochrane.org. An example of a Joumnal systematic review: Torabinejad M,
Anderson P, Bader 1, Brown L], Chen LH, Goodacre CJ, Kattadiyil MT, Eutsenko D, Lozada 1, Patel
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supported single crowns, fixed partial dentures, and exbraction without replacemant: a systematic
review. J Prosthet Dent 2007;98:285-311.
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An Abstract using a structured format (Satement of Problem, Purpose, Material and Methods, Resufts,
Conclusions).
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criteria, search methods, data collection and data amalysis), results (descrnipbion of studies,
methodological guality, and results of analyses), discussion, authors' conclusions, acknowledgments,
and conflicts of interest. References should be peer reviewed and follow 1PD format

Tables and figures, if necessary, showing charactenstics of the incleded studies, speafication 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.

Tips From Our Readers

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

Thank you for your interest in writing an articde 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. In general, ressarch and dinical sdence articles
should not exceed 10 to 12 double-spaced, typed pages (excluding references, legends, and tables).
Clinical Reports and Technigue articles should not exceed 4 to 5 pages, and Tips articles should not
exceed 1 to 2 pages. The length of systematic reviews varies.

MHumber of Authors

The number of authors is fimited to 4; the inclusion of more than 4 must be justified in the ketter of
submission. {Each author’s contribution must be listed. ) Otherwise, contributing authors in excess of
4 will be listed in the Adonowledgments. There can only be one comesponding authorn

General Formatting

All submissions must be submitted wia the Editorial Manager system in Microsoft Word withan 8.5=11
inch page size. The following specifications should also be followed:

Times Roman, 12 ptDouble-spacedieft-justifiedMo space between paragraphsl-inch margins on
all sidesHalf-inch paragraph indentsHeaders/Footers should be clear of page numbers or other
informationHeadings are upper case bold, and subheads are upperflower case bold. No italics are
used References should not be automatically mumbered. Endnote or other reference-gensrating
programs should be tumed off.Set the Language feature in M5 Word to English (US). Also change the
language to English (US) in the style mamed Balloon Text.

Etfhics n publishing
Please see cur information on Ethics in publishing.

Informed consent and gatfent details

Studies on pabents or volunteers reguire ethics committee approval and informed consent, which
should be documented in the paper. Appropriate consents, permissions and releases must be obtaimed
where an author wishes to include case details or other personal information or images of patients
and any other individuals in an Elsevier publication. Written consents must be retained by the avthor
but copies shouwld not be provided to the joumnal. Only f specifically requested by the journal in
exceptional circumstancas (for example if a legal issue anses) the author must provide copies of the
consents or evidence that such consents have been obtalned. For more informabion, please review the
Etsewvier Policy on the Use of Images or Personal Informadon of Patients or other Individuats, Unless
you have written permission from the patient {or, where applicable, the next of kin), the personal
details of any patient inclueded in any part of the article and in any supplementary materials {including
all illustrations and videos) must be removed before submission.

Dectaration of inlerost

All authars must disclose any financial and personal relationships with other people or organizations
that could inappropnately imfuence (bias) their work. Examples of potential competing interests
incivde employment, consuftancies, stock ownership, honorana, paid expert testimony, patent
applications/registrations, and grants or other funding. Authors must disclose any interests in two
places: 1. A summary dedlaration of interest statement in the title page file {if double anonymized) or
the manuscript file {if single anonymized). If there are no interests to dedare then please state this:
‘Declarations of interast: none’. 2. Detailed disclosures as part of a separate Declaration of Interest
form, which forms part of the journal’s offidal records. It is important for potential interests to be
dedared in both places and that the information matches. More information.

Subrmissron declaration and verificalion

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 tactly or explicitly by the responsible authorities where
the work was carmied 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 originality, your article may be checked by the originality detection service Crossref
Similarty Check.
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Ursa af inclusive language

Inclusive language acknowledges diversity, conveys respect to all people, is sensitive o differences,
and promotes equal opportunities. Content should make no assumptions about the beliefs or
commibments of any reader; contain nothing which might imply that one individual is superor o
another on the grounds of age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition; and use inclusive language throwghout. Authors should ensure that writing is free from bias,
stereotypes, slang, reference to dominant culture and/or cultural assumptions. We advise to seek
gender neutrality by wsing plural nouns ("clinicians, patients/clients") as default/wherever possible
to avoid using “he, she,” or "hefshe.” We recommend avoiding the use of desonptors that refer o
personal abtributes such as age, gender, race, ethnicity, culture, sexual orientation, disability or health
condition unless they are relevant and valid. These guidelines are meant as a point of reference o
help identify approprnate language but are by no means exhaustive or definitive.

Author contribulions

For transparency, we encourage authors to submit an author statement file outlining their individual
contributtons bo the paper using the relevant CRediT rofes: Conceptualization; Data curation;
Formal analysis; Funding acguisition; Investigation; Methodology; Project administration; Resources;
Software; Supervision; Validation; Visualization; RolesfWriting - onginal draft; Wnting - review &
editing. Authorship statements should be formatted with the names of authors first and CRediT role(s)
following. Morz dataiis and an example

Changes o authorsiip

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, deleton or rearmangement of author mames 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 thay
agreae with the addibion, 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 croumstances will the Editor consider the addition, deletion or rearmrangement 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 isswe,
any reguests approved by the Editor will result in a corrigendum.

Copyright

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

Subscribsrs may reproduce tables of contenits or prepare lists of articles induding abstracts for internal
orculation within their instbutions. 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 authon(s) must obtain wntien permission
from the copyright owners and oredit the source{s]) in the article. Elsevier has preprinted forms for
use by authors in these casses.

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
determinaed by the author's choice of user Hoense.

Author rights
As an author you (or your employer or institution) have certain nghts to reuse your work, More
informatian,

Elseviar supports responsibla shaning
Find owt how you can share your research published in Elsevier journats.
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Rofa of the funding Source

You are requested to identify who provided financial support for the conduct of the research and/or
preparation of the articdle 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 dedision to
submit the article for publication. If the funding source(s) had no such invoivement then this should
be stated.

Open acoess
Please wvisit our Open Access page for more information.

Language [{usage and ediling services)

Please write your text in good American English. Authors who feel thewr English language
manuscript may reguire editing to eliminate possible grammatical or spelling errors and to conform
to correct scientific English may wish to use the English Language Editing service awvailable
from EBlsewier's WebShop httos://webshop.elsevier.com/language-editing-servicesflanguage-editing/
or visit our customer support site hteps://senvice.elseviercom for more information.

Submission

Owur online submission system guldes you stepwise through the process of entering your article
details and uploading your files. The system converts your article files to a single PDF file used in
the peer-review process. Editable files (e.g., Word, LaTeX) are required to typeset your article for
final publication. All comrespondence, including notification of the Editor's decision and reguests for
rewvision, is sent by e-mail.

Suvbhmit your article
Please submit your articke via https:/fwww.editoriaimanager.com/IPD/default.aspx,

PREPARATION

U=se of word processing software

It is important that the file be saved in the native format of the MS Word program. The text showld be in
single-column format. Keep the layout of the text a5 simple as possible. Most formatting codes will be
removed and replaced on processing the artide. In particular, do not use the word processor's options
to justify text or to hyphenate words. However, do use bold face, italics, subscripts, superscripts ebc.
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 wery simifar to that of conventional manuscripts (see also the
Guide to Fublishing with Elsevier: hitps:/fwww elseviercom/guidepublication). Mote that source files
of figures, tables and text graphics will be required whether or not you embed your figures in the
text. See alzo the section on Electronic artwork.

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

Embedded math egualions

If wou are submitting am article prepared with  Microsoft  Word  containing
embedded math eguations then please rmead this related support  information
(hitps://service.elseviercom/app/answers/detailfa  d/ 302/}

Essenbial Hile page informalion

Title, Concise and informative. Titdes are often wsed in information-retrieval systems. Awoid
abbreviabions and formulae. Trade names should not be used in the title Author names and affiliabions.
Author's names should be complete first and last names. Where the family name may be ambiguous
[e.g., a doubie name), please indicate this clearly. Present the authors' current title and affiliation,
including the oty and statefcountry of that affiliation. If it is private practice, indicate the city and
state/country of the practice. Indicate all affiliations with a fower-case superscript letter immediately
after the author's name and in front of the appropriate affiliation. Corresponding author. Clearly
indicate who will handle correspondence at all stages of referesing and publication, also post-
publication. Ensure that phone numbers (with country and area code) are provided in additon to
the e-mail address and the complete postal address. Contact details must be kept up to date by the
corresponding authar.
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Title page formal

Title: Capitalize only the first letter of the first word. Do not use any special formatting. Abbreviations
or rade names should not be used. Trade names should not be wused in the title_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 cowntry {unless in the LLS.) of
each author. If necessary, provide the English tanslaton of the institbution. If the author is in private
practice, indicate where with city/state/country. Link names and affiliations with a superscript ketter
(a,b,c,d). Presentationfsupport 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 awthor: List the mailing address, business telephone, and e-mail address of
thie author who will receive correspondence. Acknowiedgments: Indicate special thanks bo persons or
organizations involved with the manuscript. See Samplz 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 xocs, yyyyl;
the Bill & Mefinda Gates Foundation, Seattle, WA [grant number zzzz]; and the United States Institutes
of Peace [grant number aaaal].

it is not necessarny to incdlude detailed descriptions on the program or type of grants and awards. When
funding is from a block grant or other resources available to a university, college, or other research
institution, submit the mame of the institute or organization that provided the funding.

If no funding has been provided for the research, please include the following sentence:

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

Uinits
Follows intematonally accepted rules and conwventions: use the international system of units {51}, If
other units are mentoned, pleass give their eqguivalent in 5L

Math formulae

Please submit math equations as editable text and not as images. Present simpie formulas in
line with mormal text where possible and use the solidus (/) instead of a horizontal line for small
fractional terms, e.g., X%, In princple, variables are to be presented in ftalics. Powers of e are often
mare conveniently denoted by exp. Number consecutively any equations that have to be displayed
separately from the text {if referred to explictly n the text).

Frgure Submyssion

IPD takes pride in publishing only the highest quality figures in its jouwrnal. All incoming
figures must pass a thorough examination in Photoshop 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 gquickly. Figures that do not meet the
guidelines will be sent back to the author for correction and moved to the bottom of the
gueues, creating a delay in the publishing process.

File Format

Alll figures should be submitted as TIF files or IFEG files only.

Image File Specifications

Figure dimensions must be 5.75 = 3.85 inches.

Figures should be size-matched (the same physical size} uniess the image bype prohibits size matching
to other figures within the manuscript, as in the case of panoramic or periapical radiographs, SEM
images, or graphs and screen shots. Do not "label” the faces of the figures with letters or numbears
to indicate the order in which the figures should appear; such labels will be inserted duning the
publication process. Do not add wide borders to increase size.

Resolution
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The figures should be of professional gualiby and high resolution. The foliowing are resolubon
requirements:

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

Line art or combination artwork (an illustration containing both line art and phobograph) should be
created and saved at a minimum of &600dpl.Clanty, contrast, and gquality should be uniform amaong
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 cofor 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 fgures should be in Arial font and a minimum of
10 pt. The text should be sized for readabifity if the figure is reduced for producton in the Joumal.
Lettering shouwld be in proportion to the drawing, graph, or photograph. A consistent font size should
be used throughout each figure, and for all figures, Flease note: Tides and captions should not appear
within the figure file, but should be provided in the manuscript text {see Figure Legends]).

If a key to an iflustration reqguires 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 proporticn should the illustration
be reduced for publication.

All microscopic photographs must have a measurement bar and unit of measurement on the image.

Color Figures

Generally, a maximum of 8 figures will be accepted for clinical report and dental technigue 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 manusoript.

Clinical figures should be cofor balanced. Color images should be in CHMYK {Cyan/Magenta/Yellow/
Black) color format as opposed to RGE (Red/Green/Blue) cofor 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 500 dpi. Screen Captures should be a minimum
of 300 dpl and as close bo 5.7% 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. 18, 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 editoral 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. Jourmal style requires that the articles {a, an, and
the] are omitted from the figure legends. If an illustration is taken from previously published matenal,
the legend must give full credit to the source [see Permissions].

File Maming
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Each figure file must be numbered according to its position in the text (Fgure 1, Figure 2, and =0 on)
with Arabic numerals. The electronic image files must be named so that the figure number and formatk
can be easily identified. For exampie, a Figure 1 in TIFF format should be named fig. 1.14f. Mulbpart
figures must be dearly identifiable by the file names: Fig. 1A, Fig. 1B, Fig. 1C, Fig. 1-unlabeled, Fig.
1-labefed, stc.

Callouts

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

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

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

Thumbnails

Place thumbnails {reduced size wersions) 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 appropriate legend. Mo smaller than 2" x 1.5" and approximately 72dpi.
The goal is to give the editors/reviewsrs 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 IPEGs {only).Figure size: 5.75" = 3.85" (mdiographs, SEMS, and screen
captures may wvary but they must all be size-matched). Figures are 300 dpd; line or combo line/ photo
illustrations are minimum &00 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 wersions of figure files approx. 2° = 1.5%) in Figure section below each legend Submit composite
figure paris as separate files.

A detailed guide to electronic artwork is available on our website: You are wrged to wisit this
site; some excerpts from the detailed information about figure preparation are given hare.
https:/www.elsevier.comyarbworkinstructions.

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.g., Scencelirect and other sites) in addition to color
reproduction in print. For further information on the preparation of electronic arbwork, please see
https:/fwww.elsevier.com/artworkinstructions.

Illustration services

Elsevier's WebShop (hitps://webshop.elseviercom/illustrationservices) offers: Nllustration Sarvices
to authors preparing to submit a manuscript but concermed about the guality of the images
aocompanying their articke. Elsevier's expert illustrators can produce scientific, technical, and medical-
style images, as well as a full renge of charts, tables, and graphs. Image "polishing” is also available,
where our illustrators take your image(s) and improve theam to a professional standard. Please wisit
the website to find out more.

Electromic Artwork

Gemeral points

= Make sure you use uniform lettenng and sizing.

= Embed the used fonks if the applicaton provides that option.

# Use the font Ariel or Helvetica in your illustrabons.

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

= Lse a kogical naming convention for vour artwork files,

= Provide figure legends in the Figure saction.

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

= Submit each illustration as a separate file.

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

htbps:fwww elseviercom/artworkinstructions.You are urged to wisit this site; some excerpts
from the detailed information are given hare.

Formats

If your electronic artwork is created in a Miorosoft Office application (Word, Powerfoint, Excel} then
please supply 'as s’ in the native document format.
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Regardless of the application wsed other than Microsoft Office, when wour electronic artwork s
finalized, please 'Save a=' or convert the images to one of the following formats {note the resolution
requirements for line drawings, halftones, and linefhalftone combénations given below]:

TIFF {or JPEG): Color or grayscale photographs (haiftones), keep to a minimum of 300 dpi.

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

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 fow in resolubon? or smaller than 5.75 = 3.85-inch.;

= Submit graphics that are disproportionately large for the content.

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF or JPEG jand with the comect size
and resolution. If, together with your accepted articke, you submit wsable color figures then Elsevier
will ensure, at no additional charge, that these figures will appear in color online {e.g., Sciencelirect
and other sites) in addition to color reproducticn in print. For further information on the preparation
of electronic artwork, please see hitps://www.elseviercomartworkinstrections.

Iustrabion services

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

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the figure.
A capbon should comprise a brief otle (not on the figure itself} and a description of the llustrabon.
Keep text in the illustrations themselves to a minimum but explain all symbaols and abbreviations
used. See Sample Figuras page.

Tables

Tables should be self-explanatory and should supplement, not duplicate the Ext. 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 horzontal and vertical rules {lines). Omit any shading or color.Do
not list tables in parts (Table Ia, Ib, etc.}. Each should have its own number. Mumber 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).In a line beneath the table, define
any abbreviations used in the table.If a table {or any data within it) was published previoushy, give full
credit to the original source in a fooctnote 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

Citation in bext

Please ensure that every reference cited in the text is also present in the reference list {and vice
wersa). Any references cited in the abstract must be given in full, Unpublished results and personal
commurications 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.

Referemnce links

Increased discoverability of research and high guality 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
Sropus, Crossief and PubMed, pleass ensure that data provided in the references are correct. Please
note that incorrect surnames, joumal/book titles, publication year and paginabon may prevent link
creation. When copying references, please be careful as they may already contain errors. Uise of the
OOl is highly encouraged.
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A DOl is guaranteed never to change, so you can use it as a8 permanent link to any electronic articke.
An example of a ctation using DO for an article not yet in an issue is: VanbDecar 1.C., Russo R.M.,
James D.E., Ambeh W.B., Franke M. {2003). Aseismic continuation of the Lesser Antilles siab beneath
northeastern Venezuela. Jovrnal of Geophysical Research, https:fdoi.org/10.1029,/ 200118000884
Please note the format of such citations should be in the same style as all other references in the paper

Data references

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

Acceptable references and their placement

Most, if mot all, references should first be cited in the Inmbroduction andfor Material and Methods
section. Only those references that have been previously obed or that relate directly to the outcomes
of the present study may be ated in the Discussion.

Cnly peer-reviewed, published material may be oted as a reference. Manuscripts in preparation,
manuscripts submitted for consideration, and unpublished theses are not acceptable references.

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

References to foreign language publications showld be kept to a 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 criginal 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 prefermed.

Reference formatbing

References must be identified in the body of the article with superscript Arabic numerals. At the end
of a sentence, the reference number falis 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 oted in the text should appear in the reference
fist.

Reference formatting should conform o Wancouwer style as sat forth in “Uniform Reguirements for
Manuscripis Submitted bo Biomedical Joumnals™ {Ann Interm Med 1997;126:36-47).

References should be manually numbered.
List up to six authors. If there are seven or more, after the sizth author's name, add =t al

Abbreviate joumal names per the Cumulative Index Medicus. A  complete
list af standard abbreviations is available through the PubMed website:
htbp! /fwewewe. ncbt.nim. nih. gov/nimcatalog/journais.

Format for jourmal articles: Supply the last names and initials of all authors; the otle of the artcle;
the journal name; and the year, volume, and page numbers of publication. Do not use ialics, bold,
or underiining for any part of the reference. Put a penod 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. Isswe numbers are nof wsed in Vancouver style.

Ex: Jones ER, Smith IM, Doe 10). Uses of acryfic resin. 1 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 tide of the book, the oty 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.
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Ex: Zarb (A, Carsson GE, Bolender CL. Boucher's prosthodontic treatment for edentulous patients.
11th ed. 5t. Loufs: Mosby; 1997, p. 112-23.

References should not be submitted in Endnote or other reference-generating softwara.

Endnote formatting cannot be edited by the Editorial Office or reviewers, and must be
suppressad or removed from the manuscript prior to submission. Nor should references be

automatically numbered. Please number manually.

See Sample Manuscript,

Approved Abbrevigtions for Journals

Because the Journal of Prosthetic Dentistry is published not only in print but also online, avthors must
use the standard PubMed abbreviations for journal tides. If alternate or no abbreviations are used,
the references will not be finked in the online publication. A complete list of standard abbreviations
is. available through the PubMed website: http: /fwww ncbi.nbmonih. gov/nimcatalog/journals.

ViOoao

Eisevier accepts video material and anmimation seguences to support and enhance your scentific
research, Authors who hawve video or animation files that they wish to submit with their article are
strongly encouraged to include links to these within the body of the article. This can be done in the
same way as a figure or table by referring to the video or animation content and 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 fife's content. In order to ensure that your video or animation material is directhy
usable, please provide the file in one of cur recommended file formats with a prefermred maximuem
size of 150 MB per file, 1 GB in tofal. Video and animation files supplied will be published online in
the electronic version of your article in Elsevier Web products, including Sciencelirect. Piease 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 lcons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Mote: since video and animation
cannot be embedded in the print version of the joumnal, please provide text for both the electronic
and the print version for the portions of the article that refer to this content.

Supleamentary malberial

Supplementary material such as applications, images and sound clips, can be published with your
article to enhance it. Submitted supplementary items are published exactly as they are received [ Excel
or PowerPoint files will appear as such onling), Please submit your matenal 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, piease make sure to provide an updated file.
Cko mot annotate any corrections on @ previous version. Please switch off the Track Changes® oplion
in Microsoft Office files as these will appear in the published version.

Resaarci daia

This jourmal enmcourages 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 ko the results of observations or experimantation that validate research findings. To facilitate
reproducibifity and data reuse, this joumal akso encourages you to share your software, code, models,
algonthms, protocods, 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 staterment
about the availability of your data when submitting youwr manuscript. If you are sharnng 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,
sharnng and using research data and other relevant research materials, visit the ressarch data page.

Diata fimking

If you have made your research data availabie in a data repository, you can limk your article directly to
the dataset. Elsevier collaborates with a number of repositones to link artides on Scencelirect with
relevant repositories, giving readers access to underfying data that gives them a better understanding
of the research described.
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There are different ways to link your datasets to your article. When availabie, you can directly link
your dataset to your article by providing the relevant information in the submission system. For maore
information, visit the database linking page.

For supported dat= repositonies a repository banner will automatically appear next to your published
article on Sciencelirect.

In addition, you can link to relevant data or entities through edentifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC: 734053;
PDE: LXFM).

Mendeley Data

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

For more information, visit the Mendeley Data for journals page,

Datz statement

To foster transparency, we encourage you o state the avadability of your data in your submission.
This may be a reguirement of your funding body or institution. If your data is unavailable to acoess
or unsuitable 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 artide on Sciencelirect. For more information, visit the Data Statemeant page.

Submission Checklist

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

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

Email addressFull postal addressPhons numbar

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

All figure thumbnails and legends All tables {incdueding title, desoription, footnotes) Justification letter
for more than 4 authors Pabent photo permission IRB statements

Further considerations: Manuscript has been "spell-checked” and 'grammar-checked'References are
in the correct format for this joumal All references mentioned in the Reference list are cited in the
text, and vice versaThers 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)

Far any further information piease visit our customer support site at hitps://service_slseviencom.

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 wersion 7 {or higher) available free from hitp://getadobe.com/reader. Instructions on how
to annotate POF files will accompany the proofs [akso given onfine). The exact system reguirements
are given at the Adobe site: hitp://www.adobe comyproductsreader/tech-specs.hbml,

If you do not wish to use the PDF annotations functiom, you may list the corrections [including
replies to the Query Form) and retum them to Elsewvier im 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 {induding 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, edsting,
compieteness and comreciness of the text, tabies 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 articke published guickly and accurately - please let us have all your
corrections within £8 hours. It is important to ensure that all corrections are sent back to us in one
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communication: please check carefully before replying, as inclusion of any subseguent corrections
cannot be guaranteed. Proofreading is solefy your responsibility. Mote that Elsevier may proceed with
the publication of your article if no response is received.

Onfine progf correction

To ensure a fast publication process of the article, we kindly ask authors to provide us with their proof
corrections within two days. Comesponding authors will receive an e-mail with a fink to our online
proofing system, allowing annotation and correction of proofs onfine. The environment is similar (o
M5 Wiord: in addition to editing text, you can also comment on figures/tables and answer guestions
from the Copy Editor. Web-basad proofing prowvides a faster and less emror-prone process by allowing
you to directly type your cormections, eliminating the potential introduction of emrors.

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 guickly and accurately. Please use this
proof only for checking the typesetting, editing, completeness and correctness of the text, tables and
figures. Significant changes to the article as accepted for publication will only be considered at this
stage with permission from the Editor It is important to ensure that all correctons are sent back
to ws in one communication. Please check carefully before replying, as inclusion of any subseguent
corrections cannot be guaranteed. Proofreading is solely your responsibility.

OMfprint=s

The cormesponding author will, at no cost, receive a customized Share Link providing 50 days free
access to the final published version of the articke on Scenceliirect. The Share Uink 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 artide is
accepited for publiebon. Both corresponding and co-authors may order offprints at any time via
Elsewier's Author Services. Corresponding authors whio have published their article gold open access
do nok receive a Share Link as their final published version of the article is available opan access on
Soencelirect and can be shared throwgh the articke DO link.

Permissions

All gquoted material must be clearly marked with guotation marks and a reference number. If more
than 5 lines are quoted, a letter of permission must be obtained from the author and publisher of
the quoted material All manuscripts are submitted to software to identify similanties bebween the
submitted manuscript and previously published work. If gquotations are more than 1 paragraph in
length, open guotation marks at the beginning of each paragraph and close quotation mark at the
and of the final paragraph only. Type all guoted material exactly as it appears in the original sourca,
with mo changes in spelling or punctuation. Indicate material omitted from a guotation with ellipses
{3 dots) for material omitted from within a sentence, 4 dots for material omittad 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 hisfher photo in the Jourmal. If such permission s not obtained, the eyes
will be blocked with black bars at publication. [llustrations that are reprinted or bomrowed from other
published articles/books cannot be wsed without the permission of the original author and publisher.
The manuscript author must secure this permission and submit it for review. In the lllustration legend,
provide the full citation for the original source in parentheses.

Interest in Commercial Comparnies and/or Products

Authors may not directly or indirectly advertise eqguipment, instruments, or products in which they
have a personal investment.Statements and opinions expressed 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 adwvertised in the Joumnal; neither the editors nor the publisher
guarantes any claim made by the manufacturer of said product or service. Authors must disclose any
fimancial interest they may have in products mentioned in an article, This disclosure should be typed
after the Conciusions section.

Writing Guidelinas
Gereral Policies and Suggestions
Authors whose native language is not English should obtain the assistance of an expert in English and

scientific writing before submitbng their manusoripts. Manuscripts that do not meet basic language
standards will be retumed before review. The Journal does not use first persan (1, we, us, our, eic. ).
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“We conducted the study” can be changed easily to "The study was conducted.” Avoid the use of
subjective terms such as “extremefy”, “innovative” ebc. The IPD uses the seral comma which is the
comma that precedes the comjunction 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. Descoribe teeth by name (eg, maxiliary
right first molar), not number. Hyphens are not used for common suffives and prefikes, unless their
use is critical to understanding the word. Some prefixes with which we do not use hyphens include:
pre-, mon-, anti-, muiti-, auto-, inter-, intra=, peri-.Eliminatz the use of i.e. and 2.9. 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 mames in the manuscript. Please initially identify all the
products wused in the expeniment and subsequently refer to them by genenc terms. It 5 generally
better to paraphrase information from a published source than to use direct quotations, Parmphrasing
saves space. The excepbion is a direct guotation that is unusually pointed and concise. ‘When long
terms with standard abbreviations (as in TM] for temporomandibeiar point) are used frequently, spell
out the full term upon first use and provide the abbreviation in parentheses. Use only the abbreviation
thereafter. Even very common acronyms should stll be defined at first mention. We do not italicize
foreign words such as “in wivo”, "in vibro.” Abbreviate wnits 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 2C. There should never be a hyphan between the number and the
abbreviation or symbol except when in adjectrval form (100-mm span). Spell out "degrees” for angles.
Use the degree symbol only for temperature, include a space bebween the number and degree symbaol
{e.g., 37 C). Contractions such as don't, it's, wouldn't, etc are mot wused in scientific writing. Awoid
using the words "“respectively™ or "“former/latter."" Both force the reader to stop and backtrack.For
the common statistical outcomes B, a, B8 omit the zermo before the decimal point as these cannot be
greater than 1. Proprietary names function as adjectives, Mouns must be supplied after their use,
as in Waseline petrofeum jelly. Wherever possible, use only the genenc term. Do not use trademark
symbols as they are not consistent with Joumnal 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 guickly. Simple, familiar words provide
clarity and impact. Spedfic mther 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
Mo unnecessary repetition. An idea may be repeated for emphasis—so long as that repetition &s
effective. Short sentence length. Twenty words or less is recommended. Rambling sentences cluttered
with subordinate dauses 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 awoid
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 themsatves., 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 2 complete kst of
approved prosthodontic terminology, consult the eighth ediion of the Glossary of Prosthodontic Terms
(¥ Prosthet Dent 2005; %4:10-92).

O wisit IPD hitp:/ fwwew.prosdent.org and dick on Collectons)/Glossary of Prosthodontic Terms.

Alginate use Irreversible hydrocolloidBite use OcclusionBrdge wse Partial fixed dental prosthesisCase
use Patient, situation, or breatment as appropriateCure wuse PolymenzeFinal wuse DefinitiveFreeway
space wse Inbterocclusal distanceFull denture wse Complete denturelower (teeth, arch) use
MandibularModel use CastModeling commpound wse Modeling plastic impression compoundMuscle
trimming wse Border moldingCwerbite, overjet use Vertical overlap, honzontal overlapPeriphery use
BorderPost dam, postpalatal seal wse Posterior palatal sealPrematurty wse Interceptive occlusal
contactSaddle wse Denture baseStudy model use Diagnostic castTake impressions, photographs,
radiographs use Makelpper (testh, arch) use MaxillaryX-ray, roentgencgram wse Radiograph
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In addition, specimen should be used rather than sample when referring to an example regarded as
typical of is class.

Adartronal Termynology Guidelines

Acrylic

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

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

African American
Spelied thus and preferred owver Megro and black in both adjective (African Amencan patients} and
noun {. of whom 20% were African Americans) forms.

Average, mean, median
Mezan and average are synomyms. 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.

Batwean, among
Use betwe=en when 2 things are involved and among when there are more than 2.

Biopsy
This nown should MOT be used as a verb. A biopsy was performed on the Tissue, rather than: The
tissue was blopsiad.

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

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

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

Employ
Should not become an elegant varation of use, as in This method is employed .

Ensure
PFreferred over Insure inm the sense of bo make certain.

Fewer, less
Use fewer with nouns that can be counted {fewer patients were seenj and less with nouns that cannot
be counted (less material was wsad).

Following
After is preferred.

Imply, infer
The speaker implies; the listener infers.

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

Majority
Mezans more than half; use most when you mean almost all. Male, female
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For adult humans, use men and womsan. For children, use boys and girls.

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

Numbers

Speli out numbers used In tGdes 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 cazes, use Arabic numerals.

Orient
Proper form; avoid orientate.

PFathologic
Use instead of pathological. Cther words in which the suffix -al has been dropped include biologic,
histologic, and physiclogic.

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

Percent

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

Prior to
Before s 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.

Sax
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 synomym for the word symptoms,

Technigue
Preferred owver technic.

Using

Avpid the dangling modifier in sentences such as "The impression was made using vinyl polysiloxane
impression materal.” Write "with” or "by using” instead,

Litilize

Use is preferred.

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

Wia
Use throwgh, with, or by means of,
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White

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

Sample Manuscrpt

https: /fwwwelseviercomy_ data/promiz _miscfymprsamplemanuscript. pdf

AUTHOR INQUIRIES

Wisit the Elsevier Support Center to find the answers you need. Here you will find everything from
Freguently Asked Questions to ways to get in bowch.

You can also check the status of woir submibted article or find out when your accepted article will
be published,
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