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RESUMO

AVALIACAO DE RESINAS COMPOSTAS BULK-FILL: ANALISE DO
DESEMPENHO CLINICO EM ODONTOPEDIATRIA

AUTORA: Mariana Dantas Bellinaso
ORIENTADORA: Rachel de Oliveira Rocha

A presente tese € composta por dois artigos cientificos, cujo tema principal sdo as
restauracfes em dentes deciduos com resinas compostas do tipo bulk-fill. Artigo 1: Clinical
behavior of bulk-fill restorations in primary molars: A systematic review and meta-analysis. O
objetivo deste trabalho foi revisar sistematicamente a literatura de ensaios clinicos encontrados
nas bases de dados PubMed, Scopus, Web of Science, EMBASE, e Lilacs/BBO, até junho de
2022, a fim de comparar a longevidade de restauragdes com resinas compostas bulk-fill e outros
materiais restauradores diretos em molares deciduos. De 710 artigos identificados, 10 foram
eleitos para leitura de texto completo; e 6, selecionados para revisao sistematica e metanalise.
A analise geral da metanalise ndo apresentou efeito estatisticamente significativo do material
na falha das restauragdes (Z = 1.58; P = 0.11). Este estudo mostrou que as resinas compostas
bulk-fill podem ser um material restaurador alternativo para a Odontopediatria, por
apresentarem longevidade semelhante a outros materiais considerados como controle e menor
tempo clinico restaurador. Artigo 2: Enamel instrumentation negatively impacts on the survival
of composite restorations after selective removal of carious tissue in primary molars: up to 24-
months randomized clinical trial. Este ensaio clinico randomizado, duplo-cego, avaliou a
influéncia da instrumentacdo do esmalte no desempenho de restauracdes de resina composta
em molares deciduos submetidos a remocao seletiva de tecido cariado. Cento e trinta e duas
lesGes de carie oclusal cavitadas, em dentina profunda, em dentes deciduos, foram selecionadas
e alocadas aleatoriamente em dois grupos de intervengdo; um, ndo instrumentado (NIE), e
outro, instrumentado (IE; margens de esmalte foram instrumentadas com ponta diamantada
antes da restauracdo). As restauracfes foram avaliadas ap0s 3, 6, 12, 18 e 24 meses. As curvas
de sucesso e sobrevivéncia foram criadas e comparadas usando a estimativa de Kaplan-Meier
e log-rank. O sucesso clinico geral em 24 meses para restauracdes de NIE e IE foi de 93,2%
(55/59) e 80,3% (49/61), respectivamente. Foi encontrada diferenca estatisticamente
significativa apenas entre as taxas de sobrevida (p = 0,036), favorecendo o grupo NIE. Dessa
forma, o uso de pontas diamantadas no esmalte cavo-superficial em remogéo seletiva de tecido
cariado, em molares deciduos, portadores de lesdes cariosas ativas, cavitas, em dentina
profunda, comprometeu o desempenho clinico de restauracdes de resina composta bulk-fill,
sendo necessario um acompanhamento clinico mais rigoroso.

Palavras-chave: Remocédo seletiva de tecido cariado. Esmalte desmineralizado. Resina
composta. Resina Bulk-fill. Dente deciduo.



ABSTRACT

EVALUATION OF BULK-FILL COMPOSITE RESINS: ANALYSIS OF
CLINICAL PERFORMANCE IN PEDIATRIC DENTISTRY

AUTHOR: Mariana Dantas Bellinaso
ADVISOR: Rachel de Oliveira Rocha

This thesis is composed of two scientific articles, whose main theme is restorations in
primary teeth with bulk-fill composite resins. Article 1: Clinical behavior of bulk-fill
restorations in primary molars: A systematic review and meta-analysis. The aim of this study
was to systematically review the literature of clinical trials found in PubMed, Scopus, Web of
Science, EMBASE, and Lilacs/BBO databases, up to June 2022, in order to compare the
longevity of bulk-fill restorations and others direct restorative materials in primary molars.
From 710 identified studies, 10 were selected for full-text reading and 6 were selected for
systematic review and meta-analysis. The overall meta-analysis comparison did not show
significant effect of material on restorations failure (Z = 1.58; P = 0.11). This study showed that
bulk-fill composite resins can be an alternative restorative material for Pediatric Dentistry, since
it has similar longevity to other considered control materials and a shorter clinical restorative
time. Article 2: Enamel instrumentation negatively impacts on the survival of composite
restorations after selective removal of carious tissue in primary molars: up to 24-months
randomized clinical trial. This randomized, double-blind clinical trial evaluated the influence
of enamel instrumentation on the performance of composite resin restorations in primary molars
submitted to selective removal of carious tissue. One hundred and thirty-two cavitated occlusal
caries lesions, in deep dentin, in primary teeth, were selected and randomly allocated into two
intervention groups, a non-instrumented (NIE) and an instrumented (IE; enamel margins were
instrumented with a diamond bur before restoration). Composite restorations were evaluated
after 3, 6, 12, 18 and 24 months. Success and survival curves were created and compared using
Kaplan-Meier estimation and log-rank. The overall clinical success at 24 months from NIE and
IE restorations were 93.2% (55/59) and 80.3% (49/61), respectively. A statistically significant
difference was found only between the survival rates (p = 0.036), favoring the NIE group. Thus,
he use of diamond burs in cavosurface enamel for selective removal of carious tissue, in primary
molars, with active carious lesions, cavities and in deep dentin, compromised the clinical
performance of bulk-fill composite resin restorations, requiring a more rigorous clinical follow-

up.

Keywords: Selective caries removal. Demineralized enamel. Composite resin. Bulk-fill resin.
Primary tooth.
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1 INTRODUCAO

A restauracdo de lesdes de cérie com envolvimento dentinario é uma prética rotineira
em Odontologia. Em se tratando de Odontopediatria, existe um grande desejo e demanda por
utilizar materiais restauradores que apresentem técnicas menos sensiveis e mais rapidas, visto
que, quanto menor o tempo necessario para o procedimento, melhor a colaboragédo da crianca.
Apesar do uso difundido de resinas compostas, estas ainda apresentam alguns problemas
relacionados a contracdo volumétrica que ocorre durante a polimerizacdo do material. Dessa
maneira, as resinas compostas bulk-fill foram desenvolvidas com o objetivo de simplificar a
técnica e reduzir o tempo clinico de restauracfes em lesdes cariosas.

As resinas bulk-fill apresentam mondmeros modificados que permitem alta transmissédo
luminosa, permitindo a utilizacdo de incrementos maiores, sendo possivel realizar incrementos
unicos em profundidades de até 4-5mm (JUNG; PARK, 2017). Além disso, principalmente as
resinas bulk-fill flow, ou seja, de baixa viscosidade, tém apresentado menor estresse de
contracdo e deflexdo de clspides quando comparadas as resinas convencionais, utilizadas na
técnica incremental (KIM et al., 2015; MOORTHY et al., 2012).

O desempenho clinico semelhante das resinas bulk-fill e resinas compostas
convencionais em restauracfes de dentes permanentes, tem sido demonstrado em revisoes
sistematicas publicadas nos Ultimos anos (ABREU et al., 2022; CIDREIRA BOARO et al.,
2019; KUNZ et al., 2022; VELOSO et al., 2019). Assumindo que a longevidade das
restauraces dentarias depende de fatores relacionados ao paciente (DEMARCO et al., 2012),
0 comportamento clinico das restauracdes de resina composta pode diferir em dentes deciduos
(CHISINI et al., 2018), dificultando a extensao direta dos achados de dentes permanentes para
deciduos. Dessa forma, um dos artigos desta tese avalia, através de uma revisdo sistematica e
meta-andlise, a longevidade de restauracdes de resinas bulk-fill em molares deciduos
comparada a outros materiais restauradores utilizados na técnica direta.

Outro fator que pode influenciar na longevidade das restauracdes € a condicdo do
esmalte circundante da cavidade. A adesdo ao esmalte circundante € um fator importante a ser
considerado para o0 sucesso de restauragcdes adesivas, pois permite o isolamento do tecido
cariado remanescente, intencionalmente deixado, do meio bucal (FALSTER et al., 2002).
Quando esse esmalte esta desmineralizado, a interface adesiva é afetada negativamente.
Estudos laboratoriais (ANTONIAZZI et al., 2016; TEDESCO et al., 2014) constataram que a
resisténcia de unido de sistemas adesivos ao esmalte desmineralizado, afetado por cérie, é

inferior aquela obtida em esmalte higido, o que pode ser consequéncia da menor quantidade de
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minerais, superficies mais porosas e aumento dos espacos intercristalinos (SCHMIDLIN et al.,
2004). Dessa forma, faz-se necessario considerar o fato de existir algum esmalte
desmineralizado deixado inadvertidamente ap0s o preparo da cavidade. Assim, 0 segundo
artigo apresentado nesta tese € um ensaio clinico randomizado, que avaliou a influéncia da
instrumentacdo do esmalte cavo-superficial na sobrevida de restauracdes de resina composta
em molares deciduos, submetidos a remocao seletiva de tecido cariado.

Portanto, o objetivo geral desta tese é revisar sistematicamente a literatura avaliando a
longevidade de restaurac6es de resina composta bulk-fill comparadas a materiais restauradores
diretos, bem como avaliar clinicamente a influéncia do esmalte cavo-superficial na longevidade

de restauracdes de resina composta bulk-fill em molares deciduos.
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2 ARTIGO 1 - CLINICAL BEHAVIOR OF BULK-FILL RESTORATIONS IN
PRIMARY MOLARS: A SYSTEMATIC REVIEW AND META-ANALYSIS

Este artigo sera submetido ao periddico International Journal of Paediatric Dentistry;
ISSN: 1365-263X; Fator de impacto = 3.264; Qualis Al. O artigo esta de acordo com as normas

desse periddico, que estdo descritas no Anexo A.
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Clinical behavior of bulk-fill restorations in primary molars: A systematic review and

meta-analysis

ABSTRACT

Background: The similar clinical performance of bulk-fill resins and incremental composite
resins in restorations of permanent teeth has been shown in systematic reviews published in
recent years.

Aim: To investigate the longevity of bulk-fill composite resin restorations in primary molars
compared to direct restorative materials.

Design: An electronic search including the databases PubMed, Scopus, Web of Science,
EMBASE, and Lilacs/BBO with no date or language restrictions were applied. The records
were cross-checked in an electronic spreadsheet to eliminate duplicates and analyze the
inclusion and exclusion of studies. The inclusion criteria were clinical trials assessing bulk-fill
restorations in primary molars that compared bulk-fill restorations with any other direct
restorative materials and provided data as restoration failure or success.

Results: Out of 710 articles, after title and abstract screening, 635 records could not be included.
Ten full-text articles were reviewed, and 6 eligible studies were included in the systematic
review and meta-analysis. The overall meta-analysis comparison did not show statistically
significant effect of material on restorations failure (Z =1.58; P=0.11).

Conclusion: Restorations placed with bulk-fill composite resins present similar longevity to
other considered control materials, being suitable for occlusal and occlusal-proximal

restorations in primary molars. (CRD 42021289288)

Keywords: Bulk-fill resin. Composite resin. Dental restoration. Primary tooth.



15
INTRODUCTION

Resin composite materials are traditionally used to restore dentin carious cavities in
primary molars, mainly for their adhesive, esthetic, and relatively easy handling properties?.
Other adhesive materials, such as glass ionomer cement (GIC), resin-modified glass ionomer
cement (RMGIC), and compomers, are also frequently used in Pediatric Dentistry and comply
with the concept of Minimally Invasive Dentistry. The choice of material depends much more
on the operator's personal issues than on the material's performance, considering that there is
no superiority among restorations longevity between RMGIC, compomer, and composite resin
in primary molars?*.

Bulk-fill composite resins, presented as a full-body material, enable the restoration of
the whole cavity using a single increment (at approximately 4-mm thickness) due to their higher
translucency, allowing deeper light penetration®. A less time-consuming restorative procedure
is always advisable in the treatment of children. Full-body bulk-fill resins require a shorter
restorative time to perform restorations in permanent posterior teeth than composite resins used
in an incremental technique (incremental composite resins)®. Thus, bulk-fill resins are now also
being used in Pediatric Dentistry for posterior teeth restorations in vital”® and non-vital primary
teeth®.

The similar clinical performance of bulk-fill resins and conventional composite resins
used in incremental technique in restorations of permanent teeth has been shown in systematic
reviews published in recent years'®*2. One systematic review also pointed out that there is no
difference between restorations with bulk-fill and incremental composite resins in primary
molars'*. However, only two clinical trials were included, and failure data were analyzed
regardless of primary or permanent teeth. Assuming that the longevity of dental restorations
depends on patient-related factors®, child behavior management problems during dental

appointments could also affect the quality of restoration; thus, the clinical behavior of
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composite resin restorations may differ in primary teeth'®, hindering direct extension of the
findings from permanent to primary teeth. Thus, this systematic review aimed to investigate the
longevity of bulk-fill composite resin restorations in primary molars compared to direct
restorative materials. The hypothesis was that there is no difference in the clinical performance

among materials between bulk-fill composite resins and the other restorative materials.

MATERIAL AND METHODS

This meta-analysis was reported according to the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) statement!’, and the study protocol was
previously registered at PROSPERO (CRD 42021289288). The research PICO question was:
“Does the clinical behavior of bulk-fill restorations similar to other direct restorative materials
in primary molars?”; in which primary molars were the population; bulk-fill restorations were
the intervention; direct restorative materials were the control, and the outcome was the clinical

behavior, expressed through of restoration failures.

Search strategy

Two independent authors conducted an electronic search, including the databases
PubMed, Scopus, Web of Science, EMBASE, and Lilacs/BBO. The search strategy used in
PubMed combined controlled vocabulary (Mesh terms) and free terms as follows:
"CCCCCCCeceeccomposite resins[MeSH Terms]) OR Composite resins) OR Composite
resin*) OR Composite restorative material*) OR Resin composit*) OR Resin composite
restoration*) OR Posterior composite restoration*) OR Resin-based composite*) OR Dental
composite*) OR Direct posterior composite*) OR Composite restoration*) OR Direct
composite resin*) OR Direct resin composite restoration*) OR Direct composite restoration*)
OR Direct restoration*) OR Direct resin composit*) OR Direct composit*) OR Class |

restoration*) OR Class Il restoration*) OR Occlusal restoration*) OR Proximal restoration*)))
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AND (((((((Bulk Fill) OR Bulk-Fill) OR BulkFill) OR Bulk-Fill composite*) OR Bulk Fill
composite*) OR Bulk Fil*))) AND ((((((((((((((tooth, deciduous[MeSH Terms]) OR tooth,
deciduous) OR deciduous tooth) OR deciduous dentition*) OR primary dentition*) OR milk
tooth) OR milk teeth) OR deciduous teeth) OR primary teeth) OR primary tooth) OR baby
tooth) OR baby teeth)))”. The searches for other databases were adapted from the PubMed
strategy (Supplementary Table 1). No date or language restrictions were applied. The search
time was June 2022. The records of the five databases were cross-checked in an electronic
spreadsheet (Numbers 11.1, Apple Inc, Cupertino, CA, USA) to eliminate duplicates and
analyze the inclusion and exclusion of studies. The same two reviewers individually evaluated
the titles and abstracts of retrieved articles to assess their eligibility. A search in the references

of included studies was further performed to identify any non-included relevant study.

Eligibility criteria

Studies were eligible for inclusion if they met the following criteria: (1) consisted of a
clinical trial study assessing bulk-fill restorations in primary molars; (2) had compared bulk-fill
restorations with any other direct restorative materials; (3) provided data as restoration failure
or success. Studies were excluded if, after reading the text in its entirety: (1) used bulk-fill
composite resin covered with an incremental resin; (2) used bulk-fill composite resin to repair
of existing restoration; (3) were a research protocol or a review; and (4) full-text was
unavailable. Disagreements between reviewers were decided by consensus together with a third

reviewer.

Data Extraction
Data were extracted by two reviewers and compiled into a predefined spreadsheet,

including study characteristics (year of publication, country of the first author, population,
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sample size, restorative materials, operators, evaluation criteria, examiners) and study results
(restoration failure, drop-out rate). Corresponding authors were contacted by email to obtain
unclearly or not reported data. Unanswered information made the study excluded. All

information was registered precisely as described in the study.

Assessment of risk of bias

The potential risk of bias for each study was examined independently by two examiners
using the Cochrane Collaboration risk of bias tool (RoB 2), considering the domains:
randomization process, deviations from the intended interventions, missing outcome data,
measurement of the outcome, and selection of the reported result. Any disagreements between
the reviewers were resolved via consensus. The risk of bias assessment was summarized in a

“traffic light” figure using a web app®®.

Meta-analysis

The meta-analysis were conducted using the Review Manager software (RevMan
version 5.4; Cochrane Collaboration, London, UK). The pooled risk ratio was calculated using
the Mantel-Haenszel method, with a random-effects model, and a significance level of 5%. The
heterogeneity was quantified using Cochran’s and 12 values. Values higher than 50% were

considered heterogeneous?.

RESULTS
Study selection

The literature search yielded 710 results in all databases, and one study was identified
through manual search, with 75 duplicates. After title and abstract screening, 635 records could

not be included, mainly for the reasons: out of review scope, laboratory study, restorations



19
performed only in permanent teeth, restorations in anterior teeth, with hypomineralization or
non-carious cervical lesions, restoration repair, no bulk-fill composite resin restorations, and
research protocol or review articles. Ten full-text articles were reviewed, and 6 eligible studies
were identified and included in the systematic review and meta-analysis. Figure 1 depicts the

PRISMA flowchart for the study selection process.

Descriptive analysis of included studies

Included studies were published in English, and reported from 2018 to 2022. Two
studies were from Turkey,?%?® and the others four studies were from Russia,?* Germany, %2
Italy,® and Brazil.” The studies were described as prospective university-based parallel-group
study?, clinical study??, preliminary data of a randomized single blind clinical trial?, a
prospective case-control split-mouth study?*, blinded and split mouth study®, and a two-arm
parallel randomized clinical trial”.

The six selected studies included 276 participants, ages between 4 and 10 years old, and
798 restorations, of which 399 were bulk-fill restorations. At the final follow-up, 687
restorations were evaluated, being 344 bulk-fill restorations. Four studies considered 12 months
follow-up®?*-2%, one study considered 18 months of follow-up’ and one study completed the
follow-up at 24 months?.

Restorations were placed on both jaws in the first and second primary molars. Two
studies included only occlusal cavities?®?*, two studies considered only occluso-proximall?t??,
and both occlusal and occluso-proximal cavities were restored in two studies’®.

Five commercial brands of bulk-fill composite resins were compared with two
incremental composite resin brands, one compomer, one resin-modified glass ionomer cement
(RMGIC), and one high-viscosity glass-ionomer (HVGIC). Three studies used a universal

adhesive system applied using the self-etch mode®>% or selective enamel acid etching”®, a two-
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step self-etch system was used in one trial?, and a one-step self-etch system with selective
enamel acid-etching was applied in one trial®*.

In five trials, all restorations were carried out by a single operator®2:-24. Only three
studies reported the experience or training of the operator’822, The restorative procedure was
carried out with rubber dam isolation in only two included studies’®. In four studies, slow-
speed tungsten carbide burs and hand instruments were used for caries removal’8212 QOnly
one study reported on selective caries tissue removal’.

Modified United States Public Health Service criteria (USPHS) was used in three
studies?2*24 and FDI criteria was adopted by the other three studies”3?. Restorations were
considered failed if a score Charlie and scores 4 or 5 were assigned for the modified USPHS
and FDI, respectively. Examiners were trained for evaluation criteria in five studies’#21-24 and
one study did not inform the examiners’ training?*. Recall rate was 100% after 128 and 24-
months?*, 99%722, 84%’, 83,7%%, and 62.5% after 12-months®. The characteristics of each

included study are listed in Table 1.

Assessment of risk of bias

The risk of bias assessment is summarized in Figure 2'°. Four studies were classified as
having a low risk of bias in the overall judgment’®2%23 Nevertheless, the majority of the
domains received a low risk of bias. ‘Some concerns’ was assigned for the domain ‘Bias arising
from the randomization process’ for three studies?23; and for ‘Bias in the measurement of
outcome’ for two studies”??, because the evaluators were not blinded to restorative materials.
Regarding the domain 'Bias in the selection of the reported result’, one study?* was classified

as a serious risk of bias because outcomes were described in different ways.
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Meta-analysis
The data of the six included studies were analyzed. The overall meta-analysis
comparison did not show statistically a significant effect of material on restorations failure (Z
= 1.58; P = 0.11). In the subgroups comparisons, there were also no difference between bulk-
fill and incremental resin restorations (Z = 0.38; P = 0.71), high-viscosity GIC restorations (Z
=1.10; P = 0.27), and RMGIC restorations (Z = 1.64; P = 0.10). No failures were observed in
the comparison between bulk-fill and compomer restorations, so the effect could not be

estimated. The overall meta-analysis resulted in no heterogeneity (12 = 0%). (Figure 3)

DISCUSSION

This meta-analysis explored the clinical performance of bulk-fill restorations compared
to incremental composite resin, compomer, and high-viscosity and resin-modified GIC
restorations in primary molars. Pooled effect sizes across the clinical outcome showed that bulk-
fill restorations present similar performance compared to considered control materials in
primary molars after 1232123, 187, and 24 months®*. The considered hypothesis that there is no
difference in the clinical performance among bulk-fill and other restorative materials could not
be rejected.

The clinical effectiveness of bulk-fill resin has been pointed out as similar to
conventional incremental resin!® in permanent teeth. Although a previous systematic review'*

21,23

considered restorations in primary teeth, only two studies were included. Four more

studies’82%24

were considered in the present systematic review. Bulk-fill composite resins seem
attractive for use in pediatric dentistry, mainly by being applied in a single increment, requiring

a shorter restorative time to perform restorations in posterior teeth than conventional composite

resins®. Thus, comparing the clinical performance of bulk-fill and incremental composite resins
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through a systematic review is essential to support their routine clinical use. However, critical
points must be considered.

In general, the longevity of occluso-proximal restorations is worse compared to occlusal

23,24 21,22

restorations'®. Included studies evaluated restorations involving only one or two
surfaces, and two studies included restorations in both one and two surfaces”®. It was not
possible to compare failures in occlusal and occluso-proximal restorations separately, however,
only two surfaces restorations failed in the Akman, Tosun study®!, whereas the number of
restored surfaces did not influence the restoration’s survival, according to Massa et al.” It is
worth noting that bulk-fill resins were compared to others direct restorative materials’®?
besides incremental composite resin in both occlusal and occluso-proximal restorations.
Compomer, RMGIC, and incremental composite resin are usually used to restore primary
molars with no advantage among them regarding the clinical performance?, and therefore, were
considered, in the present systematic review, as control materials. Five brands of bulk-fill resins
were considered in the six included studies. These studies included only restorations completely
composed of bulk-fill resin with no capping layer. Several in vitro studies highlighted the
negative effects of composite resin polymerization shrinkage and the generated stress on
restoration margins that may impact secondary caries development®. Also, polymerization
shrinkage and generated stress depend, among other factors, on the composite resin
composition and properties?’. Therefore, considering that secondary caries has been pointed out
as the main reason for failure in restorations in primary teeth!®, the use of bulk-fill covered with
an incremental composite resin was not considered in the present systematic review.

Although there is no clinical evidence concerning adhesive systems strategies, the in
vitro literature suggests a superior performance of etch-and-rinse adhesives compared with self-

etch systems in primary teeth?’, except for universal adhesives, that can be used in both etching

strategies®®. In two included studies, a universal adhesive was used with selective enamel acid
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etching”®, and with self-etch system?*. The other three studies, a self-etch system?! and a

universal system in a self-etch mode?>?

were used. It is noteworthy to consider that in only
two studies the restorations were placed using rubber-dam isolation, despite the evidence that
restorations placed in primary teeth under rubber-dam showed a greater success rate,
independently of the restorative material'®.

Few restoration failures were observed in the included studies, and caries recurrence
was only described as a failure reason in two studies’**. This is probably related to the short
follow-up time and the non-inclusion of children with poor?!, inadequate®*, or extremely poor
oral hygiene®®. Besides, individual caries risk was only mentioned by one study’. Marginal
discoloration, anatomic form, marginal adaptation, and the fracture was pointed as the reason
for bulk-fill restorations failures’®. Pulpal outcomes were not considered a restoration failure
by the included studies, although two pulp failures have been reported in two studies®?!.

The evaluation criteria used in the included studies were FDI®*? or modified
USPHS?!2*24 considering scores 4 and 5 or Charlie as a failure. Both FDI as modified USPHS
criteria have been considered appropriate to clinical trials on restorations longevity?®, and
besides being the most often used, enable comparisons among investigations. Although trained
and calibrated evaluators are imperative, only two studies described the examiners' training and
calibration”?!, and it can severely impact studies’ results. In addition, one study also included a
grading, considering esthetic, functional, and biological properties together??.

782124 oty one’

Although all included studies have been described as randomized trials
cited the Consolidated Standards of Reporting Trials (CONSORT) statement, an important tool
to improve the quality of randomized clinical trials. Adherence to the CONSORT guidelines
seems crucial for complete reporting, especially regarding the methods. The included studies

did not clearly describe some informations. As already stated, individual caries risk was only

recorded by one study’, as well as, and only two studies’?? informed on the management of
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dentine carious lesions before restoration. Selective carious tissue removal may increase the
risk of experiencing restoration failure in primary teeth®, thus, reporting the carious tissue
management is imperative. Nevertheless, the overall the risk of bias in the four included studies
was low”#21:3_ One study was classified as having some concerns??, and only one study was
classified as high risk of bias on account of bias in reporting results>*. Even so, the quality of
the studies may not have strongly impacted the estimated effect. Despite being an important
factor to be considered in pediatric dentistry, none of the articles included in this systematic
review compared the restorative time for bulk-fill or conventional resins.

It is important to highlight that the low number of studies included and the follow-up
time are important limitations of the present review. However, considering the fact that bulk-
fill resins suitable to complete the whole restoration have gained popularity in recent years, it
is probable that clinical trials are ongoing. The follow-up time in clinical trials regarding
restorations in primary teeth is always a matter of concern, however, one must consider that a
long follow-up time would require the recruitment of young children, probably with non-
cooperative behavior. Including school-aged children, on the other hand, limits the follow-up
time by tooth exfoliation. Even so, currently results can assist dentists in choosing a restorative
material that offers adequate clinical performance, and is being user-friendly and time-saving.

The results of this systematic review allow concluding that restorations placed with
bulk-fill composite resins present similar longevity to other considered control materials, being

suitable for occlusal and occluso-proximal restorations in primary molars.

Why this paper is important to paediatric dentists
Bulk-fill composite resins can be a chosen restorative material for Paediatric Dentistry,
since it has a shorter clinical restorative time with similar longevity to other considered control

materials.
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Figure legend

Figure 1. PRISMA flowchart for the study selection process.
Figure 2. Risk of bias assessment.

Figure 3. Overall meta-analysis.
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Figure 1. PRISMA flowchart for the study selection process.
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Figure 2. Risk of bias assessment.
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Figure 3. Overall meta-analysis.
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Table 1. Characteristics of included studies in systematic review and meta-analysis.
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Supplementary Table 1. Search strategy adapted from PubMed for the other databases

Scopus

( TITLE-ABS-KEY ( bulk-fill ) AND TITLE-ABS-KEY ( primary ) OR TITLE-ABS-KEY ( deciduous ) )

Web of Science

#2 AND #1
(ALL=(DECIDUOUS)) OR ALL=(PRIMARY)
(ALL=(BULK FILL)) OR ALL=(BULK-FILL)

EMBASE

(Bulk-fill AND clinical)

LILACS

BULK FILL [Palavras] or BULK-FILL [Palavras]
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3 ARTIGO 2 - ENAMEL INSTRUMENTATION NEGATIVELY IMPACTS ON THE
SURVIVAL OF COMPOSITE RESTORATIONS AFTER SELECTIVE REMOVAL
OF CARIOUS TISSUE IN PRIMARY MOLARS: UP TO 24-MONTHS
RANDOMIZED CLINICAL TRIAL

Este artigo sera submetido ao periddico International Journal of Paediatric Dentistry;
ISSN: 1365-263X; Fator de impacto = 3.264; Qualis Al. O artigo esta de acordo com as normas

desse periodico, que estdo descritas no Anexo A.
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Enamel instrumentation negatively impacts on the survival of composite restorations
after selective removal of carious tissue in primary molars: up to 24-months randomized

clinical trial

ABSTRACT

Background: In vitro studies found that the bond strength of adhesive systems to demineralized
enamel is lower than that obtained in sound enamel.

Aim: This randomized, double-blind clinical trial evaluated the influence of enamel
instrumentation on the performance of composite resin restorations in primary molars
submitted to selective removal of carious tissue.

Design: One hundred and thirty-two occlusal caries lesions in primary teeth were selected in
68 children (mean age 5,5 years) and were randomly allocated into two intervention groups, a
non-instrumented (NIE) and an instrumented (IE; enamel margins were instrumented with a
diamond bur previously restoration). Composite restorations were evaluated after 3, 6, 12, 18,
and 24 months. Success (FDI scores 4 and 5 as failure) and survival (only FDI score 5 as failure)
curves were created and compared using the Kaplan-Meier estimation, and log-rank.

Results: The overall clinical success for restorations from NIE and IE were 93.2% (55/59) and
80.3% (49/61), respectively. A statistically significant difference was found only between the
survival rates (p = 0.036). No statistically significant influence was found for clinical and
sociodemographic variables on restorations survival.

Conclusion: Enamel margins instrumentation negatively impacts the survival of composite

restorations in primary teeth submitted to selective removal of carious tissue. (RBR-8bwz7r).

Keywords: Clinical trial. Dental caries. Selective caries removal. Demineralized enamel.

Composite resin. Primary tooth.
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INTRODUCTION

Restoration of dentin carious lesions is a routine practice in dentistry. The complete
removal of decayed dentin in deep lesions can result in a higher risk of pulp exposure and
postoperative pulpal symptoms, requiring more complex treatments such as pulpotomy or
pulpectomy? . On the other hand, studies show that the maintenance of the affected dentin
under the restoration in the selective removal of decayed tissue does not influence pulp vitality,
suggesting a more conservative treatment>* . The selective removal of carious tissue requires
the complete carious enamel and dentin removal from cavity walls, while the pulpal wall should
be excavated to soft, leathery, or firm dentin’®.

Dentin hardening or pulp vitality is often the usual outcome in clinical studies**, and
pulpal vitality maintenance and stopping caries progression are associated with selective
removal of caries tissue. However, there are still few clinical studies considering factors related
to the longevity of restorations, such as the condition of the surrounding enamel after caries
excavation. Bonded enamel margins play a substantive role in adhesive restorations success,
avoiding post-operative sensibility, marginal staining, and secondary caries. Furthermore,
adequate enamel margins sealing is of paramount value to arrest the residual lesion®’.

Adhesion to enamel is usually more simplified and predictable than to dentin®. However,
demineralized enamel negatively affects the adhesive interface. In vitro studies®!® found that
the bond strength of adhesive systems to demineralized enamel is lower than that obtained in
sound enamel, which may be a consequence of the lower amount of minerals, surfaces more
porous, and increased intercrystalline spaces'!. These changes can lead to an unsatisfactory
conditioning pattern and less infiltration of monomers, which would result in low bond strength,
and it is necessary to consider the fact that there is some demineralized enamel left inadvertently

after cavity preparation’.
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Thus, this randomized clinical trial aimed to evaluate the influence of enamel margins
instrumentation on the performance of composite resin restorations in primary molars

submitted to selective removal of carious tissue.

MATERIALS AND METHODS
Study design and ethics

A randomized, double-blind (patient and examiner) controlled trial was conducted. The
study protocol was approved by the institutional ethics committee (CAAE
62645316.4.0000.5346) and registered on the Brazilian Registry of Clinical Trials (RBR-
8bwz7r). The study was reported according to the CONSORT guidelines'? .

The study was conducted at a pediatric service in a university setting from March 2017

to March 2020.

Sample size calculation

Sample size estimation was performed based on the success rates of composite resin
restorations in primary molars submitted to total or partial removal of decayed dentin’.
Considering the success rates after 24 months of follow-up, 80% power, and 5% significance
level, a minimum of 55 restorations in each group were required. Considering a 20% sample
loss rate over the study period, 66 restorations were needed in each experimental group, totaling

132 restorations.

Patient and tooth selection
The inclusion criteria were the following: children with at least one active moderate
occlusal cavitated carious lesion in primary molar; no previous restorations in the selected

tooth, no clinical or radiographic signs of irreversible pulpitis or pulp necrosis. Children who
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refused or did not cooperate with the clinical procedure were excluded.
Participants were selected through clinical and radiographic examination by one
examiner, from the school screening clinic, from March 2017 to June 2018. Children who met
the eligibility criteria were invited to participate, and legal guardians signed the free and

informed consent term. The operator enrolled and assigned the participants for interventions.

Randomization and allocation concealment

The randomization sequence was generated by a collaborator who was not involved in
this study, using a website. Allocation concealment was maintained using opaque, sealed, and
serially numbered envelopes. Carious lesions were randomized in two experimental groups,
according to the enamel instrumentation. If the participant presented more than one carious
lesion, each one received a number according to the randomization list. The sealed envelopes
were opened immediately before the restorative procedure. Blinding of the operator who
performed the restorations was not possible; participants and their legal guardians, and clinical

examiner were blinded to the experimental group.

Study groups
Teeth were assigned randomly to two groups: non-instrumented enamel (NIE) during
selective removal of carious dentin; and instrumented enamel (IE) with a diamond bur after

selective carious dentin removal.

Interventions

A single trained operator, experienced in pediatric dentistry, performed all restorative
procedures. The operator was experienced in selective carious dentin removal and had been
updated and instructed during an one-hour training session towards the used materials and how

to employ them. All restorative materials were used strictly according to the manufacturers’
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instructions.

Restorative procedures were performed after dental prophylaxis, local anesthesia
(lidocaine 2% with epinephrine 1:100:000), and rubber dam isolation. Complete removal of
carious tissue from cavity walls was performed using rotary instruments in low speed and
selective carious dentin removal until firm dentine from pulpal wall were performed using
dentin excavators. After selective carious dentin removal, the allocation envelope was opened
to define the experimental group. A cylindrical diamond bur (#1090, KG Sorensen, Sao Paulo,
SP, Brazil) at high speed, under water-cooling, was used in the instrumented enamel group.

The same restorative procedure was performed for the two experimental groups. Enamel
and dentin were etched with a 37% phosphoric acid (Condac 37, FGM, Brazil) for 15 seconds,
followed by rinsing with water-air spray for 30 s. A sterile cotton pellet was used to remove
excess water from the dentin, to obtain a moist surface, and protect the dentin substrate from
rigorous drying of the enamel with compressed air jets. Afterward, the Single Bond Universal
adhesive (3M ESPE, St. Paul, MN, USA) was applied actively to the entire preparation,
followed by a gentle stream of air for 5 seconds and light-cured for 10 seconds (Emmiter C,
Schuster, Santa Maria, RS, Brazil).

The composite resin (Filtek Bulk Fill, 3M ESPE, St. Paul, MN, USA) was applied in a
single increment with a maximum of 4mm, light-cured for 20 seconds. After removing the
rubber dam isolation, possible occlusal interferences were checked, and, when necessary,
occlusal adjustment was performed with fine-grid diamond bur (#3118F; KG Sorensen, Sao
Paulo, SP, Brazil) at high speed, under water-cooling. Restorations were polished with abrasive

points (Enhance kit; Dentsply Sirona, Milford, DE, USA).

Clinical assessment

One examiner trained and calibrated (intra-examiner kappa value greater than 0.8),
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blinded to the experimental groups assessed the restorations after 3, 6, 12, 18, and 24 months.

The modified FDI criteria'> was used to evaluate the restorations, considering the
following domains: surface gloss/luster and roughness, surface staining, marginal staining,
color stability and translucency, anatomic form, fracture/retention, marginal adaptation, and
recurrence of pathology. For the recall evaluation, previous dental prophylaxis was performed
to remove bacterial biofilm and debris that could influence the clinical evaluation of the
restorations. In all evaluation recall, data on visible plaque index, gingival bleeding index, and
clinical dental examination were also collected.

The primary outcome was the restoration success and survival. Success was considered
when restoration, at the time of the follow-up evaluation, was classified as clinically acceptable
(FDI scores 1 to 3). Survival was considered including restorations classified as acceptable
(FDI scores 1 to 3) and repairable (FDI score 4, clinically unsatisfactory - repairable
restoration). On survival analysis, only restorations that received an FDI score of 5 were

considered failures.

Statistical analysis

Descriptive statistics were used to describe the sample characteristics. Statistical
analysis was conducted considering the survival and success rates of restorations. Success and
survival curves were created using the Kaplan-Meier estimation, and the curves from groups
were compared using the log-rank test (Minitab 19, Minitab, State College, PA, USA). Cox
regression model to assess the relationship of predictors and the restorations’ survival rates was
performed, and the hazard ratio (95% confidence interval) was calculated (Statistica for
Windows 12.0, StatSoft Inc., Tulsa, OK, USA). All analysis were performed by a researcher

blinded to the experimental groups, using the pre-set level of significance at 5%.
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RESULTS

One hundred and twenty restorations in 62 children were evaluated, 59 from the non-
instrumented enamel group and 61 from the instrumented enamel group, from a total of 132
restorations, according to Figure 1. Demographic and clinical characteristics of children and
restored teeth are described in Table 1. The loss of follow-up was because children moved to
another city, changed the mobile phone numbers, or missed the assessment appointments.

The overall clinical success of occlusal restorations were 93.2% (55/59) and 80.3%
(49/61), respectively for NIE and NI groups. Considering the restorations needing repair (score
4) as no failed restorations, thus overall survival was 100% (59) for the non-instrumented
enamel group and 91.8% (56/61) for the instrumented enamel group. The estimated
success probability at 24 months were 88.5% (95% CI 77.6 - 99.7) and 71.3% (95% CI 57.2 -
85.5) for NIE and IE, respectively. The estimated success probability was similar between
groups (p=0.056). Log-Rank test showed a significant difference in the comparisons of survival
rates (p = 0.036), considering NIE (no failure) and IE (88.5% (95% CI 78.6-98.3). No
statistically significant influence was found for clinical and sociodemographic variables on

restorations survival, as present in Table 2.

DISCUSSION

This randomized clinical trial evaluated the effect of enamel instrumentation on the
success and survival of composite restorations up to twenty-four months of clinical service in
primary molars. Twelve restorations (19.7%) failed when enamel was previously instrumented,
and four restorations (6.8%) failed when enamel was not instrumented. All failed restorations
from the non-instrumented enamel group were considered as likely to be repaired (survival rate
of 100%), while restoration replacement was indicated for five restorations placed in cavities

with instrumented enamel (survival rate of 91.8%). Therefore, the estimated survival
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probability at 24 months was higher for restorations placed in cavities with no-instrumented
enamel.

Selective removal of carious tissue has been strongly recommended during primary and
permanent teeth restorations to avoid pulpal exposure, preserving pulp health!™. The use of
diamond burs to access the cavity is not always necessary, and in many situations, the carious
dentin is removed with manual instruments or low-speed rotary instruments’. Laboratory
studies, however, pointed out that demineralized enamel can jeopardize the bonding of adhesive
systems, suggesting that the demineralized enamel surrounding carious cavities may
compromise the longevity of the restoration®!°. Lower mineral content, higher porosity, and
enlarged inter-crystalline spaces'' might explain the lower bond strength values on
demineralized enamel, as the resin-monomer infiltration can be impaired. Therefore,
considering that the longevity of dentin bonding and the effective marginal sealing are
dependent on the enamel bonding integrity, it has been suggested that demineralized enamel be
removed, thus providing a sound enamel for bonding.

Unlike the results of in vitro studies, a lower survival rate was found in previously
instrumented enamel restorations. Considering that the removal of dental tissue on cavity
preparations impairs the resistance to fracture!*, the intention of using a diamond bur at high-
speed was only to access non-cavitated carious lesions in dentin, removing only the surrounding
enamel, enough to access the carious dentin. We can infer that this minimal instrumentation of
the enamel may have exposed the subsurface enamel, less mineralized, and thus, less favorable
for adhesion. Although laboratory and clinical studies suggest beveling the cavosurface enamel
to expose a more favorable substrate!'”, increasing the enamel area'®, reducing the marginal
staining!’, the use of a bevel preparation on enamel is not a consensus. Therefore, in the present
study, enamel instrumentation was restricted to access carious dentin, removing only the

surrounding enamel, as suggested in the previous studies™!°.
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The fracture with partial or total restoration loss was the reason for failures in the non-
instrumented enamel group; whereas, recurrent caries, associated or not with restoration
fracture, were observed in eight of twelve failed restorations from instrumented enamel group.
It is essential to consider that, although all restorations were placed in children with high caries
risk, recurrent caries were only observed in restorations from instrumented enamel group.
Margin defects, as interfacial gaps, can be associated with secondary caries, allowing the
biofilm penetration into the adhesive interface'®. Surrounding enamel removal with diamond
burs may have led to imperfections in marginal adaptation, favoring interfacial gaps creation,
explaining the occurrence of recurrent lesions only in the instrumented enamel group, even
though all the patients were at high caries risk. It is worth considering that recurrent caries
lesions have been identified as the main reason for restoration failure in primary teeth!” . Failure
due to endodontic reasons also only occurred in the instrumented enamel group. This failure
may be more related to a diagnostic failure, but it was still considered a failure in the evaluation
criteria.

Instead, the patient caries-risk has been associated with restorations failure in permanent
teeth?’; in the present study, no clinical or sociodemographic variable has impacted significantly
on restorations survival. It was expected, however, that sociodemographic factors such as low
maternal education level and income, as well as, the clinical variables, active caries lesion, and
the presence of antagonist tooth could be associated with restoration failure. There is no
evidence in the literature that adhesive restoration survival rates can be influenced by selective
removal of carious dentin®'; the teeth from both experimental groups were subjected to selective
removal of carious dentin, nevertheless, endodontic failures occurred only in the instrumented
enamel group. Moreover, a decrease in the annual failure rates was observed in a previous
systematic review when restorations were placed using a rubber dam'®. This factor was not

considered in the regression analysis as all restorations were performed with a rubber dam.
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Regarding the restorative materials, all restorations were performed using a universal
adhesive in the etch-and-rinse approach. Currently, it seems to be a consensus that bonding to
the enamel of permanent teeth requires prior phosphoric-acid etching??. For primary teeth, it is
valid for conventional adhesives®®, but not for universal systems**?>. Although these findings
refer to bonding to sound enamel, one might expect the same to be true for demineralized

enamel®°

; thus, justifying the use of phosphoric-acid etching in the present study, even in
presumably demineralized enamel. It is unlikely, however, that the restoration failures might be
associated with the adhesive system, or even the composite resin, as the same restorative
materials were used in both experimental groups.

The evaluation of restorations was conducted using the FDI criteria as in previous
studies in primary teeth?!**. Besides being more sensitive than the USPHS criteria?’, FDI
criteria allows to classify a failed restoration as repairable (score 4)**, and, therefore the data
was analyzed as success (including as failure all restorations classified as scores 4 and 5) and
survival (only restorations identified as score 5 were considered as failure)?® . The value of this
analysis is based on the fact that the restoration repair increases the restoration longevity,
preserves the dental structure, and reduces the treatment costs?® . Besides, repair seems to be
more patient-friendly, as it is easier and faster than restoration replacement™.

The limitations of this study are related to the controlled settings, as a single trained
operator performing all restorations, inherent to randomized clinical trials. Besides that, the
two-year follow-up should be considered a short clinical time, mainly compared to the follow-
up time of restorations in permanent teeth. Even so, this study provides useful data for helping
clinicians in a daily practice routine. Sociodemographic variables were almost homogenous, as
all participants were selected among the patients enrolled in a university-based clinic, also
representing a study limitation. Further studies considering a low caries-risk population and

clinical dentists are suggested to confirm the results of this study. Even though; the results of
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this study showed a low survival rate for composite restorations placed in cavities with

instrumented enamel.

CONCLUSION
Based on the results of this randomized double-blind controlled clinical trial, it can be
concluded that enamel instrumentation negatively impacts the survival of composite

restorations in primary teeth.

Why this paper is important to paediatric dentists

The use of diamond burs to access carious lesions can jeopardize the survival of
composite restorations in primary teeth.

When the enamel will be instrumented before restoration, the clinical follow-up must

be more rigorous.
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Figure legend

Figure 1. Flow chart of the study design.



Figure 1. Flow chart of the study design.
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Table 1. Initial sample characteristics.

NIE group (%) IE group (%)
Gender
Male 28 (23.33) 34 (28.33)
Female 31 (25.83) 27 (22.50)
Age (average) 5.86 6.00
Maternal education levelt
Incomplete primary education 16 (13.33) 12 (10.00)
Primary education 3(2.50) 7 (5.83)
Lower secondary education 11 (9.17) 12 (10.00)
Upper secondary education 26 (21.67) 26 (21.67)
Incomplete bachelor's or equivalent 1 (0.83) 1 (0.83)
Bachelor's or equivalent 2 (1.67) 3 (2.50)
Family income (R$)}
<BRL 1.100.00 17 (14.17) 16 (13.33)
> BRL 1.100.00 42 (35.00) 45 (37.50)
Tooth type
54 5(4.17) 4 (3.33)
55 4(3.33) 11 (9.17)
64 6 (5.00) 4 (3.33)
65 6 (5.00) 6 (5.00)
74 0 (0.00) 7 (5.83)
75 16 (13.33) 9(7.50)
84 6 (5.00) 5(4.17)
85 16 (13.33) 15 (12.50)
Lesion activity
Active 48 (40.00) 50 (41.67)
Inactive 11 (9.17) 11 (9.17)
Presence of antagonist tooth
Yes 59 (49.17) 59 (49.17)
No 0 (0.00) 2 (1.67)

1 According to The International Standard Classification of Education, 2011.
i BRL, Brazilian real (BRL 5.46 was equivalent to USD 1.00, approximately, on April 26, 2021).



Table 2. Results for the Cox regression, as Hazard ratios (HR 95% CI) according to

sociodemographic and clinical variables.

HR (95% CI) P value
Sex
Boys 1.00
Girls 0.89 (0.40-1.95) 0.77
Maternal education levelf
Incomplete primary education 1.12 (0.19 - 6.61) 0.53
Primary education 0.39 (0.03 - 4.96) 0.55
Lower secondary education 0.33 (0.03 - 3.75) 0.24
Upper secondary education 1.24 (0.26 - 6.12) 0.86
Incomplete bachelor’s or equivalent 3.26 (0.24 - 44.81) 0.33
Bachelor’s or equivalent 1.00
Family income §
<BRL 1.100.00 1.83(0.42 - 7.91) 0.42
>BRL 1.100.00 1.00
Lesion activity
Active 0.93 (0.39 - 2.25) 0.88
Inactive 1.00
Presence of antagonist tooth
Yes 0.61 (0.09 - 4.21) 0.62
No 1.00

1 According to The International Standard Classification of Education, 2011.

1 BRL, Brazilian real (BRL 5.46 was equivalent to USD 1.00, approximately, on April 26, 2021).
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4 DISCUSSAO

As resinas compostas tém sido tradicionalmente utilizadas como material restaurador
em molares deciduos, principalmente por suas caracteristicas adesivas, estéticas e seu facil
manuseio (DHAR et al., 2015), porém, ainda apresentando dificuldades relacionadas a
contragdo volumétrica que ocorre durante a polimerizagdo do material, sendo necessario utiliza-
las na técnica incremental. As resinas compostas bulk-fill permitem a restauragdo de toda a
cavidade em um Unico incremento (de aproximadamente 4 mm de espessura) devido a presenca
de monbémeros para aliviar o estresse de contracdo e fotoiniciadores especificos, permitindo
uma penetracdo mais profunda da luz (VAN ENDE et al., 2017; ILIE; HICKEL, 2011).

A performance clinica das resinas bulk-fill parece ser semelhante as convencionais em
restauracdes de dentes posteriores, como mostrado por revisdes sistematicas (KRULY et al.,
2018; VELOSO et al., 2019). Além disso, as resinas bulk-fill de alta viscosidade requerem um
tempo restaurador menor em dentes permanentes posteriores quando comparadas as resinas
compostas utilizadas na técnica incremental (BELLINASO; SOARES; ROCHA, 2019). Essa
caracteristica € aconselhavel no tratamento restaurador em Odontopediatria, visto que, quanto
mais rapido o procedimento, melhor a colaboracdo dos pacientes. Dessa forma, as resinas bulk-
fill tém sido amplamente utilizadas nessa especialidade (LARDANI et al., 2022; MASSA et
al., 2022; OLEGARIO et al., 2022).

Assim, mostrou-se necessario também avaliar o comportamento clinico em dentes
deciduos. Na revisdo sistematica Clinical behavior of bulk-fill restorations in primary molars:
A systematic review and meta-analysis, foram avaliados ensaios clinicos a fim de encontrar
evidéncias referentes a longevidade de restauragdes com resinas compostas bulk-fill em
molares deciduos. Os resultados mostraram que as restauragdes com resinas bulk-fill
apresentam performance similar quando comparadas a materiais considerados controle, como
compdmeros, iondbmeros de vidro modificados por resina (RMGIC) e resina composta
incremental, em molares deciduos aos 12 (AKMAN; TOSUN, 2020; EHLERS et al., 2019;
LARDANI etal., 2022; OTER; DENIZ; CEHRELLI, 2018), 18 (MASSA et al., 2022) e 24 meses
(SARAPULTSEVA; SARAPULTSEV, 2019).

A longevidade das restauracdes dentéarias também depende de fatores relacionados ao
paciente (DEMARCO et al., 2012), pois problemas de gestdo do comportamento infantil
durante as consultas odontolégicas podem afetar a qualidade da restauracéo. Ja a escolha do
material depende muito mais de questdes pessoais do operador do que do desempenho do
material, considerando que ndo ha superioridade entre a longevidade das restauracdes em
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RMGIC, compbmero e resina composta em molares deciduos (ORTIZ-RUIZ et al., 2020;
PIRES et al., 2018; SANTOS et al., 2016). Dessa forma, com os resultados desta revisao
sistematica, percebemos que as resinas bulk-fill conciliam fatores importantes para o
atendimento clinico pediatrico, apresentando longevidade semelhante a outros materiais
restauradores diretos e tendo a vantagem da diminuigdo do tempo clinico.

Para o tratamento restaurador, uma técnica que tem sido amplamente difundida em
Odontopediatria é a remocao seletiva de tecido cariado. Nesta técnica, é realizada a remocao
total da dentina nas paredes laterais, com brocas de baixa rotacdo, e remocao parcial na parede
pulpar, com colheres de dentina (FRANZON et al., 2015; SANTAMARIA et al., 2015),
evitando assim o alto risco de sintomas pulpares pos-operatorios e exposi¢cdo pulpar, o que
levaria a tratamentos mais radicais, como a pulpotomia ou pulpectomia (RICKETTS et al.,
2013; SCHWENDICKE et al., 2016).

Durante esse preparo da cavidade e ponderando uma maior longevidade da restauracao,
é importante considerarmos o fato de existir algum esmalte desmineralizado deixado
inadvertidamente, visto que estudos in vitro (ANTONIAZZI et al., 2016; TEDESCO et al.,
2014) nos mostram que a resisténcia de unido de sistemas adesivos € inferior em esmalte
desmineralizado quando comparado a esmalte higido. Essa diferenca na resisténcia de unido
pode ser consequéncia da menor quantidade de minerais, superficies mais porosas e aumento
dos espacos intercristalinos (SCHMIDLIN et al., 2004), podendo levar a um padrédo de
condicionamento insatisfatorio e menor infiltracdo de monémeros, o que resultaria em baixa
resisténcia de unido.

Dessa forma, o segundo artigo desta tese, intitulado Enamel instrumentation negatively
impacts on the survival of composite restorations after selective removal of carious tissue in
primary molars: up to 24-months randomized clinical trial, avaliou a influéncia da
instrumentacdo do esmalte cavo-superficial na sobrevida de restauracdes de resina composta
em molares deciduos submetidos a remocdao seletiva de tecido cariado. Foi observado que o
sucesso clinico para restauragdes do grupo sem instrumentacdo e com instrumentacdo do
esmalte foi de 93,2% (55/59) e 80,3% (49/61), respectivamente.

Ao contrério dos resultados dos estudos in vitro, uma menor taxa de sobrevivéncia foi
encontrada em restauragdes de esmalte previamente instrumentado. A intengdo de usar uma
broca diamantada em alta rotacdo foi apenas para remover o esmalte circundante, suficiente
para acessar o tecido cariado. Essa minima instrumentacdo do esmalte pode ter exposto a
camada subsuperficial, menos mineralizada e, portanto, menos favoravel a adesdo. Embora

alguns estudos sugiram chanfrar o esmalte cavo-superficial para expor um substrato mais
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favoravel (OPDAM et al., 1998), aumentando a &rea do esmalte (PATANJALI et al., 2019) e
reduzindo o manchamento marginal (COELHO-DE-SOUZA et al., 2012), este preparo
chanfrado ainda néo é um consenso.

Defeitos de margem, como gaps interfaciais, podem estar associados ao
desenvolvimento de céarie secundéria, permitindo a penetracdo do biofilme na interface adesiva
(SCHWENDICKE et al., 2020). Embora todas as restauragdes tenham sido feitas em criancas
com alto risco de cérie, lesbes de carie recorrentes foram observadas apenas em restauracées
do grupo de esmalte instrumentado. A remocéo do esmalte circundante com pontas diamantadas
pode ter levado a imperfeicbes na adaptacdo marginal, favorecendo a criacdo de gaps
interfaciais, explicando essa ocorréncia apenas no grupo de esmalte instrumentado, embora
todos os pacientes apresentassem alto risco de cérie.

Portanto, nesta tese, podem ser obtidas algumas considera¢Ges importantes a respeito
do uso de resinas bulk-fill em molares deciduos. Podemos sugerir que as resinas bulk-fill sdo
um bom material de escolha para restauracbes em Odontopediatria pela sua longevidade,
porém, necessitando alguns cuidados no preparo da cavidade a ser restaurada, visto que, quando
0 esmalte circundante for instrumentado, sera preciso um acompanhamento clinico mais

rigoroso.



58

5 CONCLUSAO

Com esta tese, foi possivel verificar que restauracfes de resinas compostas bulk-fill
apresentam longevidade semelhante a outros materiais considerados de controle, sendo
adequadas para restauracGes em molares deciduos, apresentando como vantagem ter um menor
tempo restaurador. Também pode-se sugerir que o0 uso de pontas diamantadas para acessar
lesbes de carie pode comprometer a sobrevivéncia de restauracfes de resina composta em
dentes deciduos, sendo assim, o acompanhamento clinico deve ser mais rigoroso quando o

esmalte for instrumentado antes da restauracéo.
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understandable without reference to the text. Include definitions of any symbols used and
define/explain all abbreviations and units of measurement.

Figures

Although authors are encouraged to send the highest-quality figures possible, for peer-
review purposes, a wide variety of formats, sizes, and resolutions are accepted.

Click here for the basic figure requirements for figures submitted with manuscripts for
initial peer review, as well as the more detailed post-acceptance figure requirements.

In the text, please reference figures as for instance 'Figure 1', 'Figure 2' to match the tag
name you choose for the individual figure files uploaded.

Colour Figures. Figures submitted in colour may be reproduced in colour online free
of charge. Please note, however, that it is preferable that line figures (e.g. graphs and charts)
are supplied in black and white so that they are legible if printed by a reader in black and white.

Data Citation

Please review Wiley’s data citation policy here.

Additional Files

Appendices

Appendices will be published after the references. For submission they should be
supplied as separate files but referred to in the text.

Supporting Information

Supporting information is information that is not essential to the article, but provides
greater depth and background. It is hosted online and appears without editing or typesetting. It
may include tables, figures, videos, datasets, etc.

Click here for Wiley’s FAQs on supporting information.

Note: if data, scripts, or other artefacts used to generate the analyses presented in the
paper are available via a publicly available data repository, authors should include a reference
to the location of the material within their paper.

Submission of Revised Manuscripts

Revised manuscripts must be uploaded within 2 months of authors being notified of
conditional acceptance pending satisfactory revision. Locate your manuscript under
‘Manuscripts with Decisions' and click on 'Submit a Revision' to submit your revised
manuscript. Please remember to delete any old files uploaded when you upload your revised
manuscript. All revisions must be accompanied by a cover letter to the editor.

Authors should supply their response to reviewers in the field provided for this at the
beginning of their submission. The replies should include a) detail on a point-by-point basis the
author's response to each of the referee's comments, and b) a revised manuscript highlighting
exactly what has been changed in the manuscript after revision.

Resource Identification Initiative

The journal supports the Resource Identification Initiative, which aims to promote
research resource identification, discovery, and reuse. This initiative, led by the Neuroscience
Information Framework and the Oregon Health & Science University Library, provides unique
identifiers for antibodies, model organisms, cell lines, and tools including software and
databases. These IDs, called Research Resource Identifiers (RRIDs), are machine-readable and
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can be used to search for all papers where a particular resource was used and to increase access
to critical data to help researchers identify suitable reagents and tools.

Authors are asked to use RRIDs to cite the resources used in their research where
applicable in the text, similar to a regular citation or Genbank Accession number. For
antibodies, authors should include in the citation the vendor, catalogue number, and RRID both
in the text upon first mention in the Methods section. For software tools and databases, please
provide the name of the resource followed by the resource website, if available, and the RRID.
For model organisms, the RRID alone is sufficient.

Additionally, authors must include the RRIDs in the list of keywords associated with
the manuscript.

To Obtain Research Resource Identifiers (RRIDs)

1. Use the Resource ldentification Portal, created by the Resource Identification
Initiative Working Group.

2. Search for the research resource (please see the section titled “Search Features and
Tips” for more information).

3. Click on the “Cite This” button to obtain the citation and insert the citation into the

manuscript text.

If there is a resource that is not found within the Resource Identification Portal, authors
are asked to register the resource with the appropriate resource authority. Information on how
to do this is provided in the “Resource Citation Guidelines” section of the Portal.

If any difficulties in obtaining identifiers arise, please contact rii-help@scicrunch.org
for assistance.

Example Citations

Antibodies: "Wnt3 was localized using a rabbit polyclonal antibody C64F2 against
Wnt3 (Cell Signaling Technology, Cat# 2721S, RRID: AB_2215411)"

Model Organisms: "Experiments were conducted in c. elegans strain SP304
(RRID:CGC_SP304)"

Cell lines: "Experiments were conducted in PC12 CLS cells (CLS Cat#
500311/p701_PC-12, RRID:CVCL_0481)"

Tools, Software, and Databases: "Image analysis was conducted with CellProfiler
Image Analysis Software, V2.0 (http://www.cellprofiler.org, RRID:nif-0000-00280)"

Wiley Author Resources

Manuscript Preparation Tips: Wiley has a range of resources for authors preparing
manuscripts for submission available here. In particular, authors may benefit from referring to
Wiley’s best practice tips on Writing for Search Engine Optimization.

Article Preparation Support: Wiley Editing Services offers expert help with English
Language Editing, as well as translation, manuscript formatting, figure illustration, figure
formatting, and graphical abstract design —so you can submit your manuscript with confidence.

Also, check out our resources for Preparing Your Article for general guidance about
writing and preparing your manuscript.

Guidelines for Cover Submissions: If you would like to send suggestions for artwork
related to your manuscript to be considered to appear on the cover of the journal, please follow
these general guidelines.

5. EDITORIAL POLICIES AND ETHICAL CONSIDERATIONS
Peer Review and Acceptance
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The acceptance criteria for all papers are the quality and originality of the research and
its significance to journal readership. Manuscripts are double-blind peer reviewed. Papers will
only be sent to review if the Editor-in-Chief determines that the paper meets the appropriate
quality and relevance requirements.

Wiley's policy on the confidentiality of the review process is available here.

Human Studies and Subjects

For manuscripts reporting medical studies that involve human participants, a statement
identifying the ethics committee that approved the study and confirmation that the study
conforms to recognized standards is required, for example: Declaration of Helsinki; US Federal
Policy for the Protection of Human Subjects; or European Medicines Agency Guidelines for
Good Clinical Practice. It should also state clearly in the text that all persons gave their informed
consent prior to their inclusion in the study.

Patient anonymity should be preserved. When detailed descriptions, photographs, or
videos of faces or identifiable body parts are used that may allow identification, authors should
obtain the individual's free prior informed consent. Authors do not need to provide a copy of
the consent form to the publisher; however, in signing the author license to publish, authors are
required to confirm that consent has been obtained. Wiley has a standard patient consent form
available for use. Where photographs are used they need to be cropped sufficiently to prevent
human subjects being recognized; black eye bars should not be used as they do not sufficiently
protect an individual’s identity).

Clinical Trial Registration

Clinical trials should be reported using the CONSORT guidelines available at
www.consort-statement.org. A clinical trial registration number should be provided in the title
page. A CONSORT checklist should also be included in the submission material under
“Supplementary Files for Review”.

If your study is a randomized clinical trial, you will need to fill in all sections of the
CONSORT Checklist. If your study is not a randomized trial, not all sections of the checklist
might apply to your manuscript, in which case you simply fill in N/A.

All prospective clinical trials which have a commencement date after the 31st January
2017 must be registered with a public trials registry: www.clinicaltrials.gov,
http://clinicaltrials.ifpma.org/clinicaltrials/, http://isrctn.org/. The clinical trial registration
number and name of the trial register will then be published with the paper.

Research Reporting Guidelines

Accurate and complete reporting enables readers to fully appraise research, replicate it,
and use it. The guidelines listed below should be followed where appropriate and where
applicable, checklists, and flow diagrams uploaded with your submission; these may be
published alongside the final version of your paper.

 Observational studies : STROBE checklists for cohort, case-control, and cross-
sectional studies, either individual or combined

« Systematic reviews : PRISMA

» Meta-analyses of observational studies: MOOSE

» Case reports : CARE

* In vitro studies: CRIS

* Qualitative research : COREQ

» Diagnostic / prognostic studies : STARD

« Quality improvement studies : SQUIRE
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» Economic evaluations : CHEERS

« Animal pre-clinical studies : ARRIVE
» Study protocols : SPIRIT

« Clinical practice guidelines : AGREE

The Equator Network (Enhancing the Quality and Transparency Of Health Research)
provides a comprehensive list of reporting guidelines.

We also encourage authors to refer to and follow guidelines from:

» Future of Research Communications and e-Scholarship (FORCE11)

« National Research Council's Institute for Laboratory Animal Research guidelines

* The Gold Standard Publication Checklist from Hooijmans and colleagues

* Minimum Information Guidelines from Diverse Bioscience Communities (MIBBI)
website

 FAIRsharing website

Sequence Data

Nucleotide sequence data can be submitted in electronic form to any of the three major
collaborative databases: DDBJ, EMBL, or GenBank. It is only necessary to submit to one
database as data are exchanged between DDBJ, EMBL, and GenBank on a daily basis. The
suggested wording for referring to accession-number information is: ‘These sequence data have
been submitted to the DDBJ/EMBL/GenBank databases under accession number U12345°.
Addresses are as follows:

e DNA Data Bank of Japan (DDBJ): www.ddbj.nig.ac.jp
e EMBL Nucleotide Archive: ebi.ac.uk/ena
e GenBank: www.ncbi.nlm.nih.gov/genbank

Proteins sequence data should be submitted to either of the following repositories:
e Protein Information Resource (PIR): pir.georgetown.edu
e SWISS-PROT: expasy.ch/sprot/sprot-top

Structural Data
For papers describing structural data, atomic coordinates and the associated
experimental data should be deposited in the appropriate databank (see below). Please note that
the data in databanks must be released, at the latest, upon publication of the article. We trust in
the cooperation of our authors to ensure that atomic coordinates and experimental data are
released on time.
¢ Organic and organometallic compounds: Crystallographic data should not be sent
as Supporting Information, but should be deposited with the Cambridge
Crystallographic Data Centre (CCDOC) at
ccdc.cam.ac.uk/services/structure%5Fdeposit.
¢ Inorganic compounds: Fachinformationszentrum Karlsruhe (FIZ; fiz-karlsruhe.de).
e Proteins and nucleic acids: Protein Data Bank (rcsb.org/pdb).
e NMR spectroscopy data: BioMagResBank (bmrb.wisc.edu).

Conflict of Interest

The journal requires that all authors disclose any potential sources of conflict of interest.
Any interest or relationship, financial or otherwise that might be perceived as influencing an
author's objectivity is considered a potential source of conflict of interest. These must be
disclosed when directly relevant or directly related to the work that the authors describe in their
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manuscript. Potential sources of conflict of interest include, but are not limited to: patent or
stock ownership, membership of a company board of directors, membership of an advisory
board or committee for a company, and consultancy for or receipt of speaker's fees from a
company. The existence of a conflict of interest does not preclude publication. If the authors
have no conflict of interest to declare, they must also state this at submission. It is the
responsibility of the corresponding author to review this policy with all authors and collectively
to disclose with the submission ALL pertinent commercial and other relationships.

It is the responsibility of the corresponding author to have all authors of a manuscript
fill out a conflict of interest disclosure form, and to upload all forms together with the
manuscript on submission. Please find the form below:

Conflict of Interest Disclosure Form

The form above does not display correctly in the browsers. If you see an error message
starting with "Please wait...", we recommend that you download the file to your computer.
Saving a local copy on your computer should allow the form to work properly.

Funding

Authors should list all funding sources in the Acknowledgments section. Authors are
responsible for the accuracy of their funder designation. If in doubt, please check the Open
Funder Registry for the correct nomenclature: https://www.crossref.org/services/funder-
registry/

Authorship

The list of authors should accurately illustrate who contributed to the work and how.
All those listed as authors should qualify for authorship according to the following criteria:

1. Have made substantial contributions to conception and design, or acquisition of

data, or analysis and interpretation of data; and

2. Been involved in drafting the manuscript or revising it critically for important

intellectual content; and

3. Given final approval of the version to be published. Each author should have

participated sufficiently in the work to take public responsibility for appropriate
portions of the content; and

4. Agreed to be accountable for all aspects of the work in ensuring that questions

related to the accuracy or integrity of any part of the work are appropriately
investigated and resolved.

Contributions from anyone who does not meet the criteria for authorship should be
listed, with permission from the contributor, in an Acknowledgments section (for example, to
recognize contributions from people who provided technical help, collation of data, writing
assistance, acquisition of funding, or a department chairperson who provided general support).
Prior to submitting the article all authors should agree on the order in which their names will
be listed in the manuscript.

Additional Authorship Options. Joint first or senior authorship: In the case of joint
first authorship, a footnote should be added to the author listing, e.g. ‘X and Y should be
considered joint first author’ or ‘X and Y should be considered joint senior author.’

Data Sharing and Data Accessibility

Please review Wiley’s policy here. This journal encourages and peer review data
sharing.

The journal encourages authors to share the data and other artefacts supporting the
results in the paper by archiving it in an appropriate public repository. Authors should include
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a data accessibility statement, including a link to the repository they have used, in order that
this statement can be published alongside their paper.

All accepted manuscripts may elect to publish a data availability statement to confirm
the presence or absence of shared data. If you have shared data, this statement will describe
how the data can be accessed, and include a persistent identifier (e.g., a DOI for the data, or an
accession number) from the repository where you shared the data. Sample statements are
available here. If published, statements will be placed in the heading of your manuscript.

Human subject information in databases. The journal refers to the World Health
Medical Association Declaration of Taipei on Ethical Considerations Regarding Health
Databases and Biobanks.

Publication Ethics

This journal is a member of the Committee on Publication Ethics (COPE). Note this
journal uses iThenticate’s CrossCheck software to detect instances of overlapping and similar
text in submitted manuscripts. Read Wiley'sTop 10 Publishing Ethics Tips for Authors here.
Wiley’s Publication Ethics Guidelines can be found here.

ORCID

As part of the journal’s commitment to supporting authors at every step of the publishing
process, the journal requires the submitting author (only) to provide an ORCID iD when
submitting a manuscript. This takes around 2 minutes to complete. Find more information here.

6. AUTHOR LICENSING

If your paper is accepted, the author identified as the formal corresponding author will
receive an email prompting them to log in to Author Services, where via the Wiley Author
Licensing Service (WALS) they will be required to complete a copyright license agreement on
behalf of all authors of the paper.

Authors may choose to publish under the terms of the journal’s standard copyright
agreement, or Open Access under the terms of a Creative Commons License.

General information regarding licensing and copyright is available here. To review the
Creative Commons License options offered under Open Access, please click here. (Note that
certain funders mandate that a particular type of CC license has to be used; to check this please
click here.)

Self-Archiving definitions and policies. Note that the journal’s standard copyright
agreement allows for self-archiving of different versions of the article under specific conditions.
Please click here for more detailed information about self-archiving definitions and policies.

Open Access fees: If you choose to publish using Open Access you will be charged a
fee. A list of Article Publication Charges for Wiley journals is available here.

Funder Open Access: Please click here for more information on Wiley’s compliance
with specific Funder Open Access Policies.

Reproduction of Copyright Material: If excerpts from copyrighted works owned by
third parties are included, credit must be shown in the contribution. It is the author’s
responsibility to also obtain written permission for reproduction from the copyright owners.
For more information visit Wiley’s Copyright Terms & Conditions FAQ at
http://exchanges.wiley.com/authors/fags---copyright-terms--conditions_301.html

7. PUBLICATION PROCESS AFTER ACCEPTANCE
Accepted article received in production
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When an accepted article is received by Wiley’s production team, the corresponding
author will receive an email asking them to login or register with Wiley Author Services. The
author will be asked to sign a publication license at this point.

Accepted Articles

The journal offers Wiley’s Accepted Articles service for all manuscripts. This service
ensures that accepted ‘in press’ manuscripts are published online shortly after acceptance, prior
to copy-editing or typesetting. Accepted Articles are published online a few days after final
acceptance and appear in PDF format only. They are given a Digital Object Identifier (DOI),
which allows them to be cited and tracked and are indexed by PubMed. After the final version
article is published (the article of record), the DOI remains valid and can still be used to cite
and access the article.

Accepted Articles will be indexed by PubMed; submitting authors should therefore
carefully check the names and affiliations of all authors provided in the cover page of the
manuscript so it is accurate for indexing. Subsequently, the final copyedited and proofed articles
will appear in an issue on Wiley Online Library; the link to the article in PubMed will update
automatically.

Proofs

Authors will receive an e-mail notification with a link and instructions for accessing
HTML page proofs online. Page proofs should be carefully proofread for any copyediting or
typesetting errors. Online guidelines are provided within the system. No special software is
required, most common browsers are supported. Authors should also make sure that any
renumbered tables, figures, or references match text citations and that figure legends correspond
with text citations and actual figures. Proofs must be returned within 48 hours of receipt of the
email. Return of proofs via e-mail is possible in the event that the online system cannot be used
or accessed.

Early View

The journal offers rapid speed to publication via Wiley’s Early View service. Early
View (Online Version of Record) articles are published on Wiley Online Library before
inclusion in an issue. Note there may be a delay after corrections are received before the article
appears online, as Editors also need to review proofs. Once the article is published on Early
View, no further changes to the article are possible. The Early View article is fully citable and
carries an online publication date and DOI for citations.

8. POST PUBLICATION

Access and sharing

When the article is published online:

The author receives an email alert (if requested).

The link to the published article can be shared through social media.

The author will have free access to the paper (after accepting the Terms & Conditions
of use, they can view the article).

The corresponding author and co-authors can nominate up to ten colleagues to receive
a publication alert and free online access to the article.

Promoting the Article
To find out how to best promote an article, click here.

Article Promotion Support
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Wiley Editing Services offers professional video, design, and writing services to create
shareable video abstracts, infographics, conference posters, lay summaries, and research news
stories for your research — so you can help your research get the attention it deserves.

Measuring the Impact of an Article
Wiley also helps authors measure the impact of their research through specialist
partnerships with Kudos and Altmetric.

Wiley’s Author Name Change Policy

In cases where authors wish to change their name following publication, Wiley will
update and republish the paper and redeliver the updated metadata to indexing services. Our
editorial and production teams will use discretion in recognizing that name changes may be of
a sensitive and private nature for various reasons including (but not limited to) alignment with
gender identity, or as a result of marriage, divorce, or religious conversion. Accordingly, to
protect the author’s privacy, we will not publish a correction notice to the paper, and we will
not notify co-authors of the change. Authors should contact the journal’s Editorial Office with
their name change request.

9. EDITORIAL OFFICE CONTACT DETAILS
For queries about submissions, please contact 1JPDedoffice@wiley.com
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