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Resumo

PATIAS, Rémulo. Impacto dos fatores de risco em restauragoes estéticas de
dentes anteriores. 2019. 55f. Tese (Doutorado em Odontologia) - Programa de Pos-
Graduagao em Odontologia. Universidade Federal de Pelotas, Pelotas 2019.

O uso das resinas compostas aumentou consideravelmente nos ultimos anos
tornando-se amplamente indicado para restauragdes em dentes anteriores nas mais
diversas situacdes. Apesar do grande avango estético destes materiais, a literatura
apresenta poucos estudos clinicos acompanhando a longevidade e taxas de falha das
resinas compostas em dentes anteriores. Adicionalmente, novos estudos que avaliem
fatores relacionados aos pacientes, como o risco de carie, estresse oclusal, e grandes
necessidades restauradoras sao necessarios para determinar a longevidade das
restauragcdes de forma abrangente. Portanto, duvidas quanto a longevidade funcional,
biolégica e estética destes materiais diante das situagdes clinicas desafiadoras
permanecem entre os profissionais e pesquisadores. Partindo destes principios, o
objetivo desta tese € avaliar o impacto de fatores relacionados ao paciente, como risco
de carie e estresse oclusal no desempenho clinico, causas de falha, taxa anual de
falha e longevidade de diferentes procedimentos restauradores estéticos de resina
composta direta em dentes anteriores. Para tal, foi realizado um estudo clinico
prospectivo randomizado utilizando resinas nanohibridas (IPS Empress direct) e
nanoparticuladas (Z350 3M ESPE), adesivo autocondicionante (Single bond universal
3M ESPE) ou convencional (Single Bond 2 3M ESPE) com estratificacdo na
randomizacédo para o tipo de cavidade classe Ill/IV e facetas, e para o risco de carie.
Adicionalmente, foi observada a influéncia dos materiais para possiveis alteracdes
gue podem ocorrer nestas situagées como manchamento de superficies e falhas, com
a avaliagdo das restauragdes seguindo os critérios da FDI com um periodo de
acompanhamento variando de até 4 anos. 110 pacientes foram incluidos nesta
pesquisa. Na randomizacgao, 49 pacientes foram alocados para o grupo IPS Empress
e 61 para o grupo Z350. Durante o acompanhamento, 293 restauragdes foram
analisadas, 113 realizadas com o compdsito nanohibrido e 180 com o compdsito
nanoparticulado. O tempo médio de observagao de 1,9 anos para o sucesso e de 2
anos para a sobrevivéncia. As taxas anuais de falha calculadas em 2 e 4 anos de
seguimento foram de 15,80% e 15,93% para o sucesso e 8,02% e 15,51% para as
taxas de sobrevida. As variaveis do paciente, idade, sexo, risco de carie e perda
dentaria ndo afetaram o sucesso das restauracdes, porém o risco de estresse oclusal
o fez. O Hazard Ratio (HR) de alto risco de estresse oclusal foi de 1,47 (IC 0,85-2,54),
comparado ao baixo risco de estresse oclusal. Nas variaveis dentarias, o tipo de dente,
a vitalidade do dente, o sistema adesivo e a resina composta n&do afetaram o sucesso
das restauracbes. A variavel tipo de restauracdo influencia a sobrevida das
restauragdes, com uma HR de 4,50 (IC 1,75-11,51) para a classe IV e 2,90 (IC 1,13-
7,44) para a faceta quando comparada a classe lll. A partir dos resultados, conclui-se
que perda dentaria, tipo de restauracéo e estresse oclusal € um dos principais fatores



determinantes de falha das restauracées em dentes anteriores e fatores de risco dos
pacientes sdo determinantes na longevidade das restauragcbes e devem ser
amplamente avaliados e investigados em futuros estudos clinicos prospectivos.

Palavras-chave: Restauracdo Dentaria Permanente; Restauragdes estéticas; Falha
de Restauragao Dentaria; Longevidade; Fatores de Risco.



Abstract

PATIAS, Romulo. Impact of Patients risk factors on the longevity of aesthetic
restorations. 2019. 55p. Thesis (Phd in Dentistry). Graduate Program in Dentistry.
Federal University of Pelotas, Pelotas, 2019.

The use of composite resins has increased considerably in recent years making it
widely indicated for restorations in anterior teeth in the most diverse situations. Despite
the great aesthetic advancement of these materials, the literature presents few clinical
studies accompanying the longevity and failure rates of the composite resins. In
addition, studies evaluating patient-related factors such as caries risk, occlusal stress,
and major restorative needs are needed to determine the longevity of the restorations
comprehensively. Therefore, clinicians still have doubts regarding the functional,
biological and aesthetic properties as well as longevity of these materials in the face
of challenging clinical situations. Based on these principles, the objective of this thesis
is to evaluate the impact of factors related to the patient, such as caries risk and
occlusal stress in clinical performance, causes of failure, annual failure rate and
longevity of different aesthetic restorative procedures of direct composite resin in
anterior teeth. A prospective randomized clinical trial was carried out using nanohybrid
resins (IPS Empress direct) and nanofilled (Z350 3M ESPE), adhesive single bond
universal (3M ESPE) or single bond 2 (3M ESPE). Randomization was stratified by
type of cavity (class lll, class IV or veneers) and for the risk of caries. It was also
observed the influence of the materials and risk factors surface and marginal staining,
using the FDI criteria for the evaluation of the restorations. Follow up was up to 4 years.
A total of 110 patients were included in this study. At randomization, 49 patients were
allocated to the IPS Empress group and 61 to the Z350 group. During follow-up, 293
restorations were analyzed, 113 performed with the nanohybrid composite and 180
with the nanofilled composite. Follow-up average time was 1.9 years for success and
2 years for survival. The annual failure rates calculated at 2 and 4 years of follow-up
were 15.80% and 15.93% for success and 8.02% and 15.51% for survival rates. The
variables of the patient, age, sex, caries risk and tooth loss did not affect the success
of the restorations, but the risk of occlusal stress did. The Hazard Ratio (HR) for high
risk of occlusal stress was 1.47 (Cl 0.85-2.54), compared to the low risk of occlusal
stress. In dental variables, tooth type, number of surfaces, tooth vitality, adhesive
system, and composite resin did not affect the success of restorations. The restoration
type influences the survival of the restorations, with HR of 4.50 (Cl 1.75-11.51) for class
IV and 2.90 (Cl 1.13-7.44) for the veneers when compared to class Ill. From the results,
we conclude that dental loss, restoration type and occlusal stress are of the main
determinants of failure of anterior teeth restorations and that patient risk factors are
determinant in the longevity of restorations and should be widely evaluated and
investigated in future prospective clinical studies.

Key words: Permanent Dental Restoration; Aesthetic restorations; Dental
Restoration Failure; Longevity; Risk factors.
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1. Introducgao e Revisao de Literatura

Na odontologia minimamente invasiva, as medidas de promogédo de saude
bucal, como o advento do fluor e a maior retencdo de dentes em boca, fazem
aumentar a demanda por procedimentos que reestabelegam fungdo biolodgica e
estética com minima intervengéo e boa longevidade (JABLONSKI; BARBER, 2015;
LAYTON; WALTON, 2013). A maior necessidade de tratamento € para aqueles
pacientes comprometidos funcionalmente, com sinais patolégicos como desgaste
dentario severo associado a bruxismo, abrasao e ou erosao dentaria, também aqueles
com alto risco de carie. Adicionalmente, as demandas dos pacientes por estética,
especialmente no segmento dentario anterior, ndo podem ser negligenciadas e
demandam atencdo odontolégica. Além da carie adjacente as restauragdes, que
apesar de controvérsias quanto ao diagndstico, ainda apresenta alta prevaléncia e
esta entre as principais causas de falhas de restauragdes (NEDELJKOVIC et al.,
2015), é preciso analisar a influéncia de outros habitos dos pacientes, como dieta e
tabagismo na longevidade das restauragdes dentarias. A investigagao da influéncia
de fatores de risco dos pacientes sobre a longevidade dos materiais, ira influenciar
nas escolhas do profissional e na previsibilidade dos procedimentos realizados.
Adicionalmente, o reconhecimento do impacto dos fatores de risco inerentes aos
pacientes, em especial as propriedades estéticas das restauragdes dentarias, pode
alertar o profissional a orientar, intervir e prevenir alguns sinais estéticos, que s&o
gueixas recorrentes entre os pacientes, como manchamento de interface, alteragao
de forma e cor, desalinhamento dentario (PINI et al., 2012) que fazem aumentar o

numero de intervencgdes dentarias (DEMARCO et al., 2015).

Nos ultimos anos, restauragcées em dentes posteriores foram foco de extensa
investigacdo na odontologia. Diversos estudos avaliaram a longevidade, causas de
falha, fatores de risco e os diferentes materiais utilizados nestas restauragdes e
mostraram a influencia negativa de aspectos relacionados ao paciente no
desempenho destes materiais ao longo do tempo (DEMARCO et al., 2012; OPDAM et
al., 2014; RODOLPHO et al., 2011; VAN DE SANDE et al., 2013). Entretanto, com
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relagcado aos dentes anteriores, ainda faltam estudos avaliando os diferentes materiais
utilizados, situagbes e fatores de risco que possam afetar a longevidade destas
restauragcbes apresentando longo tempo de acompanhamento (DEMARCO et al.,
2015; HEINTZE; ROUSSON; HICKEL, 2015; KHALED; MURBAY, 2016).

Dentro das possibilidades restauradoras, as ceramicas odontoldgicas sao
referéncia quando se trata de longevidade, estabilidade de cor e exceléncia estética
em dentes anteriores (BEIER et al.,, 2012), e os estudos com facetas ceramicas
apresentam excelentes taxas de sobrevivéncia de 95% até 10 anos e 90% apos 12
anos de (BEIER et al.,, 2012; LAYTON 2007, 2013). Entretanto, o elevado custo,
necessidade de etapa laboratorial, maior numero de consultas, menor preservacao de
tecidos dentarios, podem ser fatores limitantes das restauracbes ceramicas
(PEUMANS et al., 2000).

Os avancos nas propriedades mecanicas e estéticas das resinas compostas,
tornaram o material uma boa alternativa para dentes anteriores, com um custo inicial
inferior as ceramicas e resultado estético inicial semelhante. Apesar disto, muitos
questionamentos surgem a cada passo da evolugdo do material. Ao longo do tempo,
as resinas podem ter perda da estabilidade de cor e maior probabilidade a falhas como
fratura do material (BALDISSERA et al., 2013; GULAMALI et al., 2011; HEINTZE;
ROUSSON; HICKEL, 2015). Até o momento a literatura ndo apresenta evidéncias
suficientes quanto a longevidade e manutengédo da estética aceitaveis para resinas
compostas, principalmente na comparacdo de diferentes materiais e avaliando
pacientes com alto risco de carie e estresse oclusal (KHALED; MURBAY, 2016).

Dentro das possiveis causas de falha das restauragcdes de resina composta,
naquelas do tipo classe lll e IV estédo fratura completa, perda da forma anatémica,
estética e carie secundaria (DEMARCO et al. 2015; HEINTZE; ROUSSON; HICKEL,
2015; KHALED; MURBAY, 2016). O desempenho clinico pode ser semelhante ao de
restauracbes em dentes posteriores, com taxa anual de falha variando de 0-4,1%
(DEMARCO, 2015; HEINTZE; ROUSSON; HICKEL, 2015). Gulamali et al., 2011
encontrou 28% das causas de falhas apds 10 anos de acompanhamento relacionadas
a descoloragdo da margem das restauragdes de resina composta. Avaliando dentes
anteriores, existem controvérsias quanto a maior incidéncia de carie secundaria
nestes em relagcdo aos dentes posteriores, alguns estudos apresentaram maior

incidéncia de carie secundaria (4%) em fungdo do tempo nos dentes anteriores em
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relagcdo a dentes posteriores (1,7%) (NEDELJKOVIC et al., 2015), enquanto outros
relatam menor incidéncia de carie na regiao anterior (HEINTZE et al., 2015) e sugerem
possiveis erros de diagnostico da doenga para o aumento de diagnostico de carie
(DEMARCO et al., 2015).

Estudos em pacientes com desgaste dental severo, apresentam limitado numero
de pacientes incluidos na avaliacdo ou pouco tempo de acompanhamento, embora
resultados prévios, sejam satisfatorios para resinas compostas (HAMBURGUER et
al., 2011). Duas revisbes sistematicas sobre o assunto foram recentemente
publicadas, uma apresentou um baixo nivel de evidéncia, causado pela grande
heterogeneidade dos estudos, ndo conseguindo estabelecer uma taxa anual de falha
e sobrevivéncia para restauragdes diretas em pacientes com desgaste dental severo
(KHALED; MURBAY, 2016). Outra revis&o, sugeriu uma taxa anual de falha entre 2,6
e 6,9% em periodos de 2 a 10 anos de acompanhamento para resinas compostas
hibridas em casos de aumento de dimensé&o vertical (MESKO et al., 2016). Outro
estudo mostrou uma taxa anual de falha de 2,2% para restauracdes de anteriores
(HAMBURGUER et al., 2011) e com desempenho clinico de aproximadamente 85%
de sobrevivéncia apos 7 anos de acompanhamento dos dentes anteriores inferiores
(AL-KHAYAT et al., 2013). Com relagdo as falhas, metade delas podem ser reparaveis
(MILOSEVIC, 2016) ao contrario das falhas apresentadas em reabilitagcdo com
ceramica, maioria delas catastréficas (MILOSEVIC, 2014). Segundo KHALED e
colaboradores 2016, para os futuros estudos sobre desgaste dental severo, é
necessario dar detalhes sobre a denticdo oposta e a relacdo interoclusal existente;
identificar a etiologia do desgaste; clara descricao detalhando intervengao, operador
e sua calibracdo; ter um critério de avaliagao claro e definigdes para sobrevivéncia da
restauracao, sucesso ou falha e sobre os achados encontrados, tudo isto com um
longo tempo de acompanhamento.

Diante do exposto, muitas questdes estdo presentes e sem respostas
fundamentadas até o presente momento na literatura com relagéo aos fatores de risco
dos pacientes principalmente, esta tese procura responder algumas delas. Baseado
nisso o objetivo da presente tese é:

Avaliar o impacto de fatores relacionados ao paciente, como risco de carie e
estresse oclusal no desempenho clinico, causas de falha, taxa anual de falha e
longevidade considerando sobrevivéncia e sucesso de diferentes procedimentos

restauradores de resina composta direta em dentes anteriores.
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Analisar também a influencia da idade, sexo, perda dentaria, numero de
superficies restauradas, tipo de restauracao, vitalidade do dente, sistema adesivo,
resina composta no desempenho clinico de restauragdes do tipo classe Ill/IV e
facetas.

- Observar as restauragdbes em dentes anteriores com até 4 anos de
acompanhamento, seguindo os critérios da FDI, considerando sucesso e

sobrevivéncia das restauragcdes de dentes anteriores.



2. Capitulo 1

Title. Impact of patients risk factors on the longevity of aesthetic restorations !

Author names and affiliations.

Rémulo Patias a, Marina Christ Franco a, Fernando Barcellos da Silva & Rudimar

b ac

Baldissera b, Fabio G Lima ~, Gabriela R Basso a, Kaué Farias Collares “~,

Maxilimiano S Cenci ab

4 Graduate Program in Dentistry, Federal University of Pelotas, Pelotas-RS, Brazil

b Department of Restorative Dentistry, School of Dentistry, Federal University of
Pelotas, Pelotas-RS, Brazil

¢ Graduate Program in Dentistry, School of Dentistry, University of Passo Fundo,
Passo Fundo-RS, Brazil

Corresponding author:
Maximiliano Cenci

DDS, MSc, PhD

Graduate program in Dentistry, School of Dentistry, Federal University of Pelotas
Rua Goncgalves Chaves 457,

Pelotas — RS, 96015 560, Brazil
Phone: +55-53-3222.6690/ 139

E-mail: maximiliano.cenci@ufpel.edu.br

1Artigo formatado segundo as normas do periddico Journal of Dental Research. As tabelas e figuras
estéo inseridas no texto para facilitar a leitura do artigo.



16

Abstract

The objective of this double-blind randomized clinical trial was to evaluate the influence
of caries risk, occlusal stress and missing teeth on anterior restorations with an up to
4 years of follow-up. 293 teeth were randomized according to two adhesive systems:
Single Bond 2 and Single Bond Universal (3M ESPE); and two composite resins:
nanoparticulated (Filtek ™ Z-350- 3M ESPE) and nanohybrid (IPS Empress Direct -
Ivoclar Vivadent). The randomization was stratified according to the risk of caries and
cavity type. The primary outcomes were longevity, annual failure rate (AFR) and the
success of the restorations, and the secondary outcome was causes for failure.
Patients were evaluated at 12-month intervals for up to 4 years. The average follow-
up time was 1.9 years for success and two years for survival. The global AFRs
calculated at 2 and 4 years were 15.80% and 15.93% for success and 8.02% and
15.51% for survival rates. The variables that influence the survival of restorations were
dental loss with a HR of 2.34 (Cl 1.12-4.91) for more than three missing teeth when
compared to up to three missing teeth and restoration type with a HR of 4.40 (Cl 1.57-
12.33) for class IV and 1.46 (Cl 0.51-4.20) for veneer when compared to class lll
Occlusal stress was also the factor that affected the longevity of the restorations
(p=0.051). The hazard ratio (HR) of high risk of occlusal stress was 1.47 (Cl 0.85-2.54).
Dental variables, tooth type, number of surfaces, tooth vitality, adhesive system, and
type composite did not affect the success of restorations. In conclusion, dental loss,
restoration type and occlusal stress risk can be determinant for esthetic anterior
restorations. Patient's risk factors must be present in future studies about restorations
longevity and causes of failure.

Keywords: Permanent Dental Restoration; Aesthetic restorations; Dental Restoration
Failure; Longevity; Risk factors.
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Highlights

Occusal stress and 3 or more teeth missing, played an important role in the longevity

of anterior tooth restorations.
Nanoparticulated and nanohybrid composites have similar clinical behavior in anterior

teeth, regardless of the presence of patient risk factors.
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1. Introduction

In recent years, studies have evaluated the longevity, causes of failure, and
different materials used in composite resin restorations, especially in posterior teeth
(Demarco et al. 2012; Opdam et al. 2014; Rodolpho et al. 2011). These restorations
showed an annual failure rate varying from 1% to 3% in posterior teeth and 1% to 5%
in anterior teeth (Collares et al. 2017; Demarco et al. 2015; Khaled and Murbay 2016;
Heintze et al. 2015; Van de Sande et al. 2016). Despite the decline of caries disease
in general, secondary caries remains a major cause of restoration failure (Heintze et
al. 2015). The same is true for restoration fractures, a recurrent cause of failure
possibily related to parafunctional habits such as bruxism and dental clenching (Van
de Sande et al. 2013).

The current state of the art shows excellent results from actual materials and
direct restorative techniques. Low cost, preservation of dental tissue, repair
possibilities and fast treatment time are reasons why restorative treatments with direct
resin have been more used, even in challenging situations such as full-mouth
rehabilitations, veneers or cases of severe dental wear (Loomans et al. 2017; Khaled
and Murbay 2016; Jablonski and Barber 2015). Current clinical trials usually evaluate
and compare materials, restorative techniques, adhesive step, type of cavity
preparation (Demarco et al. 2012; Schwendicke et al. 2015; Collares et al. 2017), and
involve a very controlled environment, distancing the new studies of the common
problems among patients of daily practice and restorative failures.

Patients with high risk of caries or high risk of occlusal stress are usually
excluded from clinical trials (Opdam et al. 2018). Such variables together can increase
the risk of failure of a restoration by 8 times and directly affect the longevity of
restorations in posterior teeth (Van de Sande et al. 2013). In relation to anterior teeth,
patients risk are not usually evaluated and are poorly reported in the literature
(Demarco et al. 2012; Van de Sande et al. 2013; Opdam et al. 2014; Demarco et al.
2015; Heintze et al. 2015; Khaled and Murbay 2016; Van de Sande et al. 2016). While
data such as age, missing teeth, caries experience, and socioeconomic status are

direct variables that can be easily collected, it is not easy to evaluate other more
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complex variables such as caries risk and parafunctional habits, which are complex
processes involving several signs and symptoms, increasing the challenge of choosing
the best data collection method and criteria to be applied (Opdam et al. 2018; Van de
Sande et al. 2016).

This randomized clinical trial aims to evaluate the impact of risk factors such as
caries risk, number of missing teeth and occlusal stress on the clinical performance of
different restorative materials and adhesive techniques on aesthetic restorations of
anterior teeth. The hypothesis to be tested is that these risk factors impair the longevity,

increasing the annual failure rates for esthetic anterior restorations.

2. Materials and Methods

2.1. Ethical Aspects

This study was developed at school of dentistry and approved by the Local
Ethics Committee (Parecer number 1.468.455). It was registered at clinicaltrials.gov,
and was reported following the CONSORT guidelines. Prior to the participation in the
study, all participants signed a written informed consent.

2.2. Study Design

This study is a 4-year follow-up of a randomized clinical trial, double-blind,
(patients and clinical evaluator) with parallel groups. After completing the ICDAS
(International Caries Detection and Assessment), clinical occlusal stress examination
and questionnaire application on occlusal stress, patients were randomly divided into
two types of dental adhesives and two types of composite resin. Randomization was
stratified according to the risk of caries determined by the ICDAS and the type of cavity
to be filled. Operators (Master students and undergraduate students from the last year
of the School of Dentistry, Federal University of Pelotas) placed the restorations
supervised by 3 highly trained clinicians (RAB, FGL and FBS).

2.3. Operators’ Training

The operators were previously trained according to theoretical and practical
aspects to ensure the standardization of clinical procedures. During the theoretical
phase, lectures were given and preclinical activities were performed for class I, IV
and veneers restorations. In the clinical care, in addition to being accompanied by the
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experts, restorative protocols were printed and left with the operators in the clinic.
During the 4 years of development of the study, because it is a school, there was a
frequent change of the operators, which could vary the levels of skill and training of the
operators.

2.4 Sample size

The sample size calculation was based in a study from Ermis et al. 2010, which
evaluated the clinical performance of anterior composite restorations placed with
different adhesive techniques, and observed a 25% difference for esthetic outcomes
over a 3-year observational period. Therefore, 108 restorations per group are required
to have a 90% chance of detecting, as significant at the 5% level, a decrease in the
primary outcome measure from 90% in the control group to 65% in the experimental
group. To compensate losses of follow-up, the calculated sample size was 20%

increased at the recruitment time.

2.5 Patients recruitment

Patients were selected from the screening center of the School of Dentistry -
Federal University of Pelotas, presenting needs in the aesthetic dentistry. All patients,
to be attended, signed a informed consent.

Inclusion criteria: Patients with restorative needs of cavity type Ill, IV, or
veneers; patients able to understand and sign the informed consent form; Patients
willing to return to follow up.

Exclusion criteria: Patients who had a need for Class Ill and Class IV
restorations that did not involve at least 1/3 of the tooth; patients under orthodontic
treatment; Patients with a compromised general health condition, presenting a greater
risk than ASA I, according to the ASA-PS (American Society of Anesthesiologists -
Physical Status); who had no occlusal contact with an opposing tooth and/or crown;
Patients with absence of bilateral balanced occlusion; Patients with deep caries lesions
in close contact with the dental pulp and in need indirect or direct pulp capping; Patients
with post-retained need in anterior teeth to be restored.

2.6 Screening and Study groups
Patients who met the inclusion criteria and were accepted to be part of the study
received a complete dental evaluation. To determine the risk of caries, the ICDAS
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system (Ismail et al. 2007) was used to record the lesion extension and evaluation of
caries activity according to the Nyvad et al. 2003 criteria, was considered high risk
when patient had at least 1 active caries lesion at the time of the examination or at
least one new lesion diagnosed in the last 2 years, other cases were considered as
low caries risk. Occlusal stress and parafunctional habits were evaluated follow the
criteria of Van de Sande et al. 2013, each patient answered a questionnaire with 6
questions and also underwent a clinical examination analyzing 3 aspects. From the
questions part: 1. Has anyone heard you grinding your teeth at night? 2. Is your jaw
ever fatigued or sore on awakening in the morning? 3. Are your teeth or gums ever
sore on awakening in the morning? 4. Do you ever experience temporary headaches
on awakening in the morning? 5. Are you ever aware of grinding your teeth during the
day? 6. Are you ever aware of clenching your teeth during the day? During the clinical
examination were observed presence of: 1. Facets parallel to the normal plans of
contour; 2. Noticeable flattening of cusps or incisal edges; 3. Total loss of contour and
dentinal exposure when identifiable. Patients who had positive responses to two or
more questions and had one of the clinical parameters were considered to be at high
risk for occlusal stress. All volunteers who met the eligibility criteria were randomly
divided to low and high-risk groups, draws were defined according to restoration type
[Il, IV and veneer restoration and to stratified at caries risk.

2.8 Randomization and Blinding Procedures

One person performed the randomization process on computer program
(Microsoft Excel), a table with random numbers was used to allocate restoration
Adhesive System: Single-bond 2 or Single bond universal (3M ESPE), and composite
resin material: Resin Z350 (3M ESPE) or IPS Empress direct (IVOCLAR Vivadent).
After, stratified according to the risk of caries (high or low caries risk) and the type of
cavity to be filled (Class Ill and IV or veneers). Patients in need of more than one
restoration received only one treatment with adhesive/restorative material (only one
randomization). Individual sealed opaque envelopes were used to conceal the
randomization sequence according to the treatment groups, which were coded as High
Caries Risk Class ll/IV Treatment, Veneers High Caries Risk Treatment or Low Caries
Risk Class llIl/IV Treatment, Low Risk Veneer Treatment.
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2.9. Clinical Procedures

The restorations ware placed according to the protocol developed for the care
following the guidelines of the manufacturers: 1. Initial photograph; 2. Randomization:
person responsible to make the random of the treatment to be carried out; 3. Color
selection; 4. Isolation: For Class IlI/IV (rubber dam and clamp isolation); For Veneers
was used relative isolation (cotton rolls, sucction, lip retractor and retractor wire); 5.
Tooth preparation - Veneers in accordance with the minimally invasive situation. -
Class Il / IV complete removal of caries or old restorations and beveling; 6. Tooth to
be restored cleaned with Robson brush and pumice; 7. Photograph of tooth prepare;
8. Acid conditioning: 1)When randomized Adhesive system single bond 2 (3M ESPE),
acid conditioning persist 30 seconds in enamel, 15 seconds in dentin, abundant
washing, surface drying 2) When randomized Adhesive system Single Bond Universal,
the selective technique acid conditioning was used: 30s only in enamel, without
phosphoric acid conditioning of the dentin 9 Adhesive System technical application to
Single-bond 2, Apply two layers actively, solvent volatilization with air jet and
polymerization for 20s. To single bond universal group, one layer application actively
for 20 seconds, solvent volatilization with air jet and polymerization for 20s.
10.Restoration: Resin Z350 (3M ESPE) or IPS Empress direct (IVOCLAR Vivadent)
(depending on what was drawn) Incremental technique, always polymerizing 20s each
increment, last layer single increment. Final contouring and polishing of the
restorations were performed using a fine diamond burs and ultra-thin (KG Sorensen,
Barueri, SP, Brazil) under refrigeration and low speed, floppy disks (Sof-Lex Pop-On,
3M ESPE), polishing paste (Diamond Excel, Dental Products FGM, Joinville, Brazil)
and rubber tips (Enhance; Dentsply Caulk, Milford, DE, USA).

2.10. Clinical Assessment

The restorations were evaluated shortly after baseline and in prospective
periods through a direct clinical inspection, with an explorer probe and a clinical mirror,
according to the criteria for clinical evaluation of restorations proposed by the FDI
(International Dental Federation) (Hickel et al. 2010), the risks of caries and occlusal
stress were also evaluated again.

Two trained and calibrated evaluators, unrelated to making the restorations,
blinded to the type of material used, independently performed the clinical evaluations.



23

The calibration for evaluation of the restorations was carried out through a
theoretical class of approximately 4 hours on the criteria to be used in the evaluation,
including the use of the website www.e-calib.info. Following this step, 10 patients with
anterior and posterior restorations were examined, the evaluation criteria were
discussed on the spot, and this stage was used as an exercise. Next, the examiners
performed the calibration step, evaluating restorations in 20 patients, without contact
between the examiners. Inter-examiner agreement was tested by Kappa statistic and
a coefficient of 0.70 was found. One researcher with experience in clinical evaluations
was the gold standard.

The primary outcomes evaluated were success and survival of the restorations,
and the secondary outcome was causes of failure. Outcomes definition: Success - at
evaluation, the restoration is still functioning and no intervention (repair or
replacement) is indicated. In this regard, refurbishment, recontouring and polishing is
not considered to be an intervention; Survival - a restoration that remains in function,
even if it requires repair; Failure - cases where a restoration needs any reintervention
or the tooth is removed for reason related to the restorations, such as tooth fracture,
but unrelated to periodontal health or trauma.

2.11 Statistical Analysis

Descriptive analysis was independently performed for each independent
variable and reasons for failure. Survival analysis was performed using the Kaplan—
Meier method to obtain the survival curves for the variables of interest. Annual failure
rates (AFRs) were calculated from life tables according to the formula: (1 - y) z= (1 -
x), in which “y” expresses the mean AFR and “x” the total failure rate at “z” years. The
proportional-hazards test was assessed for each variable. The evaluation of
associated factors to failure during the study period was made by multivariate analysis
of Cox’s regression with shared frailty, which considers that observations within the
same patient are correlated. Hazard Ratios (HRs) with respective 95% confidence
intervals (Cls) were determined. Only variables presenting p<0.2 were selected for

multivariate analysis. Analysis was carried out using the Stata 14.0 software package.
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2. Results

A total of 110 patients with a mean age of 41,6 years (range, 9-63 years) that
met the inclusion criteria and agreed to participate, were included in this research. In
the randomization 49 patients were allocated to Empress group and 61 to Z350 group.
During the follow-up, five patients were lost in the Empress group and six patients in
the Z350 group due to not attend, decline to participate, move out of town or die. Five
patients were excluded from the analysis due to missing information of some variables.
In total, 293 restorations were analysed, 113 performed with the nanohybrid composite
and 180 with the nanofilled composite. More details are described in the flow diagram
of the clinical trial (Figure 1). The observation time of the restorations varied from one
day to four years, with a mean observation time of 1,9 years for success and 2 years
considering survival. The calculated AFRs at 2 and 4 years of follow-up were 15,80%
and 15,93% for success and 8,02% and 15,51% for survival rates.

[ Enroliment ]

Assessed for eligibility
(n=115)

Excluded (n=5)
"1 [ Not meeting inclusion criteria (n=5)

Randomized (n=110)

l

A4 [ Allocation ] l
Allocated to Empress group Allocated to Z350 group
(n=49) (n=61)
| Received allocated intervention Received allocated intervention
(n=49) (n=61)
v [ Follow-Up ]
Lost to follow-up (n=5) Lost to follow-up (n=6)
[ Did not attend (n=1) (1 Did not attend (n=1)
[0 Declined to participate (n=3) O Declined to participate (n=4)
[1 Died (n=1) O Moved out of town (n=1)
Analysis ] v
Analysed (43 Patients 113 Restorations ) Analysed (51 Patients 180 Restorations)
L1 Excluded from analysis L1 Excluded from analysis
missing information (n=1) missing information (n=4)

Figure 1. Flow diagram of the clinical trial (total n=293 restorations).
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Distribution according to individual and tooth related variables are shown in
Table 1. The majority of the patients were women (74,5%), without caries (70,8%) or
occlusal stress risk (65,6%) and with less than four missing teeth (71,1%). The most
common restorations were veneers (59,1%) with four surfaces (55,2%) in vital (84,6%)
central incisors (53,2%).

Table 1. Distribution of Restorations According to Individual (block 1) and
Tooth (block 2) Related Variables.

Total of restorations Total of individuals
Variable/Category
N=293 (%) N=94 (%)

Block 1
Gender 293 94
Male 81 (27.6) 24 (25.5)
Female 212 (72.3) 70 (74.5)
Caries risk 283 89
No 221 (78.1) 63 (70.8)
Yes 62 (21.9) 26 (29.2)
Occlusal stress risk 283 90
No 168 (59.4) 59 (65.6)
Yes 115 (40.6) 31(34.4)
Dental loss 293 83
Oto3 177 (60.4) 59 (71.1)
>3 116 (39.6) 24 (28.9)
Block 2
Restoration type 293

Class llI 36 (12.3)

Class IV 84 (28.7)

Veneer 173 (59.1)
Number of surfaces 288
1 7 (2.4)
2 24 (8.3)
3 98 (34.0)
4 159 (55.2)
Tooth vitality 286

No 44 (15.4)

Yes 242 (84.6)
Tooth type 293
Central incisor 156 (53.2)
Lateral incisor 97 (33.1)
Canine 40 (13.6)
Adhesive system 293
SB 171 (58.4)
UN 122 (41.6)
Composite resin 293
Empress 113 (38.6)
Z350 180 (61.4)

Table 2 shows the results of crude and adjusted multivariate Cox-regression
models analysis for the success of anterior restorations. The patient variables age,
gender, caries risk and dental loss did not affect the success of the restorations,
however occlusal stress risk did. The Hazard Ratio (HR) of high occlusal stress risk

was 1.47 (Cl 0.85-2.54) compared with low occlusal stress risk. In the tooth variables,
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tooth type, number of surfaces, tooth vitality, adhesive system and composite resin did
not affect the success of restorations. The variable restoration type influence the
survival of the restorations, with a HR of 4.50 (Cl 1.75-11.51) for class IV and 2.90 (ClI
1.13-7.44) for veneer when compared to class lll.

Table 2. Cox-regression analyses on factors related to success of anterior
restorations. (Multivariate adjusted analysis includes a shared frailty #)

. Crude Adjusted
Variable HR (95%Cl) p-Value HR (95%Cl) p-Value
Age (Continuous variable) 0.99 (0.97-1.01) 0.657
Gender (ref=Male) 0.739

Female 1.11 (0.59-2.08)
Caries risk® (ref=No) 0.800
Yes 1.09 (0.57-2.06)
Occlusal stress risk (ref=No) 0.051 0.170
Yes 1.73 (0.99-3.00) 1.47 (0.85-2.54)
Dental loss (ref=0 to 3) 0.625
>3 1.15 (0.66-1.99)
Arch (ref=Maxillary) 0.346
Mandibular 0.57 (0.17-1.85)

Tooth type (ref=Lateral incisor) 0.347

Central incisor 1.41 (0.87-2.28)
Canine 1.12 (0.50-2.52)

Number of surfaces ° (ref=0 to 3) 0.282
4 1.30 (0.80-2.12)

Restoration type (ref=Class Ill) 0.001 0.002
Class IV 5.01 (1.95-12.85) 4.50 (1.75-11.51)
Veneer 3.04 (1.18-7.85) 2.90 (1.13-7.44)

Tooth vitality ° (ref=Yes) 0.865
No 0.94 (0.46-1.90)

Adhesive system (ref=SB) 0.465
UN 1.23 (0.71-2.13)

Composite resin ® (ref=2350) 0.236
Empress 0.72 (0.42-1.23)

atheta value = 0.45 and likelihood-ratio test < 0.001.
b Not included in the final model. Test of proportional-hazards (p<0.05).

The results of crude and adjusted multivariate Cox-regression models
analysis for the survival of anterior restorations are displayed in Table 3. The variables
that influence the survival of restorations were dental loss with a HR of 2.34 (CI 1.12-
4.91) for more than three missing teeth when compared to up to three missing teeth
and restoration type with a HR of 4.40 (CI 1.57-12.33) for class IV and 1.46 (Cl 0.51-
4.20) for veneer when compared to class Ill. The remaining variables did not affect the

survival of anterior restorations.
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Table 3. Cox-regression analyses on factors related to survival of anterior
restorations. (Multivariate adjusted analysis includes a shared frailty #)

. Crude Adjusted
Variable HR (95%Cl) p-Value HR (95%Cl) p-Value
Age (Continuous variable) 1.01 (0.98-1.03) 0.437
Gender® (ref=Male) 0.979
Female 0.99 (0.46-2.12)

Caries risk® (ref=No) 0.843
Yes 1.08 (0.49-2.37)

Oclusal stress risk (ref=No) 0.197
Yes 1.57 (0.79-3.10)

Dental loss (ref=0 to 3) 0.048 0.024

>3 1.92 (1.00-3.69) 2.34 (1.12-4.91)

Arch (ref=Maxillary) 0.973

Mandibular 0.97 (0.24-3.93)

Tooth type (ref=Lateral incisor) 0.326

Central incisor 1.49 (0.82-2.71)
Canine 0.89 (0.28-2.83)

Number of surfaces (ref=0 to 3) 0.527
4 0.82 (0.44-1.51)

Restoration type (ref=Class Ill) 0.001 <0.001
Class IV 3.72 (1.33-10.40) 4.40 (1.57-12.33)
Veneer 1.29 (0.44-3.71) 1.46 (0.51-4.20)

Tooth vitality ° (ref=Yes) 0.624
No 1.22 (0.55-2.71)

Adhesive system (ref=SB) 0.395
UN 1.34 (0.68-2.60)

Composite resin ® (ref=2350) 0.140
Empress 0.61 (0.32-1.18)

atheta value = 0.45 and likelihood-ratio test < 0.001.
b Not included in the final model. Test of proportional-hazards (p<0.05).

Tables 4 and 5 shows the distribution of reasons for failure of the anterior
composite restorations considering success and survival. For success the main causes
of failure were fracture, color and complete loss of restoration representing,
respectively, 45.9%, 18.7% and 17.6% of the failures. Considering survival, the
predominant reasons of failure were fracture, loss and color representing, respectively
28.4%, 27% and 22.9% of the failures.
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Table 4. Reasons for failure of anterior composite restorations during up to 4 years
follow-up considering success

Reasons for failure

Period Number of . Fa
(years) restorations  color ENAOUONtiC )y tic Fracture Patient Loss Extraction fopg Failure

complication (%)
0-1 293 6 0 3 25 0 10 0 44 15.01%
1-2 249 6 1 1 10 2 2 1 23 9.23%
2-3 226 4 0 7 6 0 3 0 20 8.84%
3-4 206 4 0 1 8 3 4 0 20 9.71%
Total 20 1 12 49 5 19 1
(%) (187)  (0.9) (112)  @458) (47) (176) (09) 107

Note: These are the causes of failure found, but all FDI parameters have been evaluated. Details of
the reasons for failures, Color (Resin color change), Endodontic complications (Endodontic failure),
Aesthetic (Surface gloss/luster and roughness, surface and marginal staining, Esthetic anatomical
form), Fracture (Restoration fracture), Patient (Patient dissatisfied with restoration), Loss (loss of
restorarion retention), Extraction (Tooth loss).

Table 5. Reasons for failure of anterior composite restorations during up to 4 years of
follow-up considering survival

Reasons for failure

Period Number of . '
(years) restorations Cojor ENAOdONtC  poqinatic Fracture Patient Loss Sensitivity Extraction Totg Failure

complication (%)
0-1 293 6 0 2 4 0 11 0 0 23 7.85%
1-2 270 5 1 1 3 0 2 0 1 13 4.81%
2-3 257 2 0 5 6 1 3 1 0 18  7.00%
3-4 239 4 0 3 8 1 4 0 0 20 8.37%
Total 17 1 11 21 2 20 1 1
(%) 22.9)  (1.35) (14.9) (284) (27) (27.0) (1.35) (135 74

Note: These are the causes of failure found, but all FDI parameters have been evaluated. Details of
the reasons for failures, Color (Resin color change), Endodontic complications (Endodontic failure),
Aesthetic (Surface gloss/luster and roughness, surface and marginal staining, Esthetic anatomical
form), Fracture (Restoration fracture), Patient (Patient dissatisfied with restoration), Loss (loss of
restorarion retention), Extraction (Tooth loss).

4. Discussion

This is the first study to prospectively evaluate the influence of risk factors such
as caries, occlusal stress and tooth loss on the longevity of composite resin
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restorations in anterior teeth. Among the factors evaluated in this study, dental loss,
restoration type and occlusal stress was the one that mostly affected the longevity of
the restorations and showed statistically significant difference. Therefore, the tested
study hypothesis was partially rejected, because the other assessed risk factors did
not present influence on anterior restorations. Recent systematic reviews show that
fracture of tooth/restoration are the major cause of failure, which goes agree the
findings found in this study (Demarco et al., 2015).

Recent systematic reviews with meta-analysis on anterior teeth included clinical
studies conducted in the 1980s through 2013 (Demarco et al. 2015; Heintze et al.
2015); these have evaluated resins that are no longer available in the market, such as
macrofilled, hybrid composites (Schwendicke et al. 2015), including some no longer
considered gold standards. This enphasise the need for more primary studies, which
evaluate newer restorative materials. On the other hand, a systematic review of patient
risk factors in posterior tooth restorations showed that several of these factors
influenced the failure of restorations, regardless of the type of restorative material (Van
de Sande et al. 2016). However, literature has not explored these risk factors impact

on anterior restorations previously.

New studies investigating the survival of restorations should include a larger
spectrum of patients and make a detailed analysis of patient-related risk factors, not
just include a restricted group (Opdam et al. 2018). Most of the studies already
published did not consider risk factors in their investigations, and most do not present
a good risk assessment criterion, which ends up limiting the investigations, and
especially, results extrapolation for the general population (Demarco et al. 2017). This
change in concept in future studies may increase the survival of restorations and cut
costs (Van de Sande et al. 2016). Despite the limitations of the present study regarding
the diversity of patients included, some with more than one aggregate risk factor,
operators with different levels of training, and although the risk of caries is not the best
way to stratify a randomization, this study have good external validation, since the high
degree of pragmatism allows extrapolating the data to the population that most seeks
and needs dental services, and reinforces the good effectiveness of the composite

resins.
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The main causes of failure were restoration fracture (45.9% of failures), color
(18.7%), and loss of restoration (17.6%), fractures and loss of restorations may be
associated with the high risk of occlusal stress in patients and failures by color may be
related to the low skill of the operators. Secondary caries had not incidence in this
study and the risk of caries did not prove to be a major risk factor for the longevity of
anterior teeth restorations, according to other studies (Heintze et al. 2015; Nedeljkovic
et al. 2015).

Another new fact in the present study, which may be related to high annual
failure rates (2 years 15,80% and 4 years 15,93%), is the high number of patients with
missing teeth, missing of 3 or more teeth showed to cause more failure and loss of
restorations. Dental loss is not usually a risk factor reported in baseline studies of
restorative longevity (Demarco et al. 2012; Van de Sande et al. 2016). A study
evaluating patients with severe dental wear had a success rate of 94.8% after 3.5
years, but in that study operators were experienced and patients were fully
rehabilitated, restoring occlusal stability and those showing clear signs of wear during
follow-up received occlusal splint (Loomans 2018 et al). The method of diagnosis of
occlusal stress through clinical examination associated with questions about
dysfunctions may also be questionable in the present study. New methods such as
scanning of models for monitoring can be incorporated in future studies, for a more
accurate data, knowing that wear episodes can have different etiologies and rates of

progression, and can affect restorations in a short period of time (Loomans et al. 2017).
5. Conclusion

Occlusal stress is one of the main determinants of failure of restorations in
anterior teeth. Patient risk factors are determinant in the longevity of the restorations
and should be more widely evaluated and investigated in future prospective clinical
studies, as more studies with a long follow-up period are necessary to confirm the

hypotheses raised in the present study.
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3 Consideracgoes finais

Esta tese se prop6s a avaliar a influéncia dos fatores de risco relacionados ao
paciente na longevidade de restauragdes estéticas anteriores, comparando resinas
compostas, adesivos e incluindo fator risco de carie na estratificagcdo da randomizagao
e o tipo de cavidade. Como citado anteriormente, existem poucos estudos
comparando as resinas compostas com particulas “nano”, e além disso, ndo foram
encontrados estudos clinicos prospectivos em area estética anterior que incluissem
os fatores de risco do paciente como carie, estresse oclusal e perda dentaria nas suas
avaliacdes. As variagcbes avaliadas nesta tese, mostraram um novo caminho a ser
seguido em futuros estudos clinicos, englobando o paciente como todo e ndo apenas
o fator em estudo dente/restauracao, desta forma sera possivel aproximar a pesquisa
clinica da vida real da odontologia.

Apesar das limitacdes do estudo envolvido nesta tese, confirma-se uma
tendéncia de comportamento das restauracdes de dentes anteriores diferente do
apresentado em dentes posteriores para carie dentaria. Adicionalmente, perda de trés
ou mais dentes mostrou ser um fator importante para estabilidade de restauracdes
estéticas anteriores, e deve ser objeto de maior investigacdo em futuros estudos.

Conclui-se também que estresse oclusal é um dos principais fatores
determinantes de falha das restauracées em dentes anteriores e fatores de risco dos
pacientes sdo determinantes na longevidade das restauracbes e devem ser

amplamente avaliados e investigados em futuros estudos clinicos prospectivos.
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Apéndice A — Nota da Tese
Nota da Tese
Impacto dos fatores de risco em restauragoes estéticas de dentes
anteriores

Impact of Patients risk factors on the longevity of aesthetic restorations

O uso das resinas compostas aumentou consideravelmente nos ultimos anos
tornando-se amplamente indicado para restauragdes em dentes anteriores, entretanto
a literatura apresenta poucos estudos clinicos acompanhando a longevidade, taxas
de falha e principalmente os fatores de risco dos pacientes. A presente tese avaliou o
impacto de fatores relacionados ao paciente, como risco de carie e estresse oclusal
no desempenho clinico, causas de falha, taxa anual de falha e longevidade de
diferentes procedimentos restauradores estéticos de resina composta direta em
dentes anteriores. Para tal, foi realizado um estudo clinico prospectivo randomizado
utilizando resinas nanohibridas e nanoparticuladas, adesivo autocondicionante ou
convencional 2 passos, com estratificacdo na randomizacgao para o tipo de cavidade
classe lll/IV e facetas, e para o risco de carie. Foi observada a influéncia dos materiais
para possiveis alteragcdes que podem ocorrer nas restauragcbes com um periodo de
acompanhamento de até 4 anos. O tempo de observagao das restauracdes variou de
um dia a quatro anos, com um tempo médio de observacdo de 1,9 anos para o
sucesso e de 2 anos para a sobrevivéncia. As variaveis do paciente, idade, sexo, risco
de carie e perda dentaria ndo afetaram o sucesso das restauragdes, porém o risco de
estresse oclusal o fez. Nas variaveis dentarias, o tipo de dente, o numero de
superficies, a vitalidade do dente, o sistema adesivo e a resina composta n&o afetou
0 sucesso das restauracgdes. A variavel numero de superficies influenciou a sobrevida
das restauragdées. Com esta tese conclui-se que estresse oclusal € um dos principais
fatores determinantes de falha das restauracdes em dentes anteriores e fatores de
risco dos pacientes sdo determinantes na longevidade das restauragdes e devem ser
amplamente avaliados e investigados em futuros estudos clinicos prospectivos.
Campo de pesquisa: Cariologia e dentistica.

Candidato: Romulo Patias, odontologia (2012) pela Universidade Federal de
Pelotas.

Data da defesa e horario: 18/02/2019 as 8:00 horas.
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Local: Auditério do Programa de Pés-graduagado em Odontologia da Universidade
Federal de Pelotas. 50 andar da Faculdade de Odontologia de Pelotas. Rua
Goncgalves Chaves, 457.

Membros da banca: Profa. Dra. Frangoise Héléne van de Sande, Prof. Dr. Tiago
Aurélio Donassollo, Profa. Dra. Sandrina Henn Donassollo, Dra. Tamires Timm
Maske (Suplente).

Orientador: Prof. Dr. Maximiliano Sérgio Cenci

Informacgao de contato: R6mulo Patias, rpatias88@gmail.com, Rua Gongalves
Chaves, 457- Programa de P6s-Graduagdo em Odontologia.
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Apéndice B — Sumula do curriculo do candidato

Rémulo Patias, nasceu em 24 de setembro de 1988, em Tenente Portela, Rio
Grande do Sul (RS). Completou o ensino fundamental na Escola Cléia Salete
Dalberto em sua cidade natal, ensino médio no Colégio Ipiranga na cidade de Trés
Passos. Possui graduagao em Odontologia (2012), mestrado na area de
concentragéo Dentistica (2015) ambos pela Universidade Federal de Pelotas,
atualizagcdo em Dentistica (2016), especializagdo em implantodontia (2017), ambos
pelo Instituto Educacional Odontolégico do Mercosul. Auxiliou na realizagao de
trabalhos laboratoriais e clinicos, nas areas de protese, cariologia e dentistica
durante a graduagéo. Sob orientagdo da Prof. Dra. Patricia dos Santos Jardim e co-
orientagao do Prof. Dr. Maximiliano Sérgio Cenci, realizou pesquisa sobre carie
secundaria. Com orientagcao da Prof. Dra. Francoise Héléne van de Sande Leite e
co-orientagao do Prof. Dr. Maximiliano Sérgio Cenci tem pesquisas sobre
longevidade de restauragdes em dentes posteriores e anteriores.

Publicacbes na area:

MESKO M.E.; PATIAS R.; PEREIRA-CENCI T. Is OHIP-EDENT similar to
GOHAI when Measuring Ohrqol in Partial and Complete Denture Wearers? OMICS
2013.

VAN DE SANDE, F. H. ; Da Rosa Rodolpho, P. A. ; BASSO, G. R. ; PATIAS,
R.; ROSA, Q. F. ; DEMARCO, F. F. ; OPDAM, N. J. ; CENCI, M. S. . 18-year survival
of posterior composite resin restorations with and without glass ionomer cement as
base. Dental Materials , v. 31, p. 669-675, 2015.

PATIAS R.; SIGNORI C.; JARDIM P.S.; CENCI M.S. Secondary caries: Current
knowledge and clinical aspects of interest. International Journal of Brazilian Dentistry
v.13, n3. p.260-267, 2017.
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Apéndice C- Protocolo De Restauragdoes Em Dentes Anteriores

PROTOCOLO DE RESTAURAGOES EM DENTES ANTERIORES
FACETA
— Gabriela
Randomizacéo (sorteio do material) — Thaiane ou Rémulo
Escolha da cor
Isolamento RELATIVO
Preparo do dente

o 0 K~ w0 N =

Profilaxia do dente a ser restaurado

8. CONDICIONAMENTO ACIDO: Utilizar conforme o adesivo sorteado.

a. Adesivo Universal: Condicionamento por 30
segundos.

b. Adesivo Single-Bond: 30 segundos em esmalte, 15 segundos em
dentina, lavagem abundante e secagem com papel absorvente.

9. Sistema Adesivo: Utilizar o material sorteado.
Universal Single Bond

10.Restauragao: Utilizar o material sorteado.
Resina Z350 ou Empress Direct — técnica incremental, polimerizando

sempre 20 segundos apos cada incremento.

11.Acabamento e polimento
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13.AVALIACAO FINAL: Chamar o Prof. Max para avaliacdo da restauracéo.
14.Preencher na ficha do paciente todos os dados (faces restauradas, materiais
utilizados, cor)

EM CASO DE DUVIDAS, CHAME UM PROFESSOR OU ALGUM ALUNO
RESPONSAVEL PELO PROJETO!

BOM TRBALHO!
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Apéndice D - Protocolo De Restauragoes Em Dentes Anteriores

PROTOCOLO DE RESTAURAGOES EM DENTES ANTERIORES

CLASSE IV e CLASSE Il

Esse atendimento clinico faz parte de um trabalho de pesquisa que gerara dados para TCC,
Dissertagoes de Mestrado e Teses de Doutorado. Portanto, siga RIGOROSAMENTE os passos
abaixo, e tenha especial cuidado no REGISTRO das informagodes

1.

2.
3.

© N oA

Apos certificagdo de que o paciente sera incluido no Projeto, aplicar
questionario OHIP 14 e QFA — Questionario de Frequéncia Alimentar
Fotografia inicial — Gabriela

Preparo do dente: remogé&o de carie ou restauragao antiga, confecgéo de
bisel — Fabio, Rudimar ou

Max (F, R ou M)

Randomizacéo (sorteio do material) — Thaiane ou Rémulo

Profilaxia do dente a ser restaurado

Escolhadacor-(F,RouM)

Isolamento ABSOLUTO - (F, R ou M)

Fotografia do preparo
CONDICIONAMENTOACIDO:Utilizarconformeoadesivosorteado.

a. AdesivoUniversal:Condicionamento por30segundos.
b. AdesivoSingle-
Bond:30segundosemesmalte,15segundosemdentina,lavagem

abundante e secagem com papel absorvente. 10.Sistema Adesivo: Utilizar o
material sorteado.

11. Restauragao: Utilizar o material sorteado.

Resina Z350 ou Empress Direct - técnica

Figura 2 Universal




incremental, polimerizando sempre 20 segundos apds cada incremento.

12. Acabamento e polimento - (F, R ou M)

13. Fotografia Final

14. AVALIAGAO FINAL: Chamar o Prof. Max para avaliacdo da restauracao.
15. Preencher na ficha do paciente todos os dados (faces restauradas, materiais
utilizados, cores)

EM CASO DE DUVIDAS, CHAME UM PROFESSOR OU ALGUM ALUNO
RESPONSAVEL PELO PROJETO!

BOM TRABALHO!
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APENDICE E - Termo de consentimento livre e esclarecido

efEDEk‘q

B AR

oy
!
o
Rs . pras™
UNIVERSIDADE FEDERAL DE PELOTAS
FACULDADE DE ODONTOLOGIA
PROGRAMA DE POS-GRADUAGAO EM ODONTOLOGIA

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Por este instrumento que atende as exigéncias legais, o(a)
senhor(a) ,

portador(a) da cédula de identidade n° , esta ciente

dos procedimentos aos quais sera submetido, ndo restando duvidas a respeito do lido
e do explicado, firma este termo de CONSENTIMENTO LIVRE E ESCLARECIDO em
concordancia em participar da pesquisa proposta no que |lhe é cabivel, conforme a
carta de informacgao ao paciente.

Fica claro que o paciente, a qualquer momento, pode retirar seu consentimento
e deixar de participar do estudo alvo da pesquisa e ciente que todo trabalho realizado
se torna informagéo confidencial guardada por forga do sigilo profissional (Art. 9° do
Cadigo de Etica Odontoldgica).

Por estarem entendidos e conformados, assinam o presente termo.

Local e data.

Assinatura do paciente

Responsavel pelo estudo
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traidos de Hickel et al (2010).
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DADOS DO PARECER Numero do Parecer: 1.468.455
Apresentacao do Projeto:

A taxa anual de falha das restauragdes posteriores varia 1-3% (DEMARCO, 2012; HEINTZE 2012).

O desafio da odontologia estética esta vinculado ndo sé ao fato de conhecer os novos materiais
restauradores, mas também entender o comportamento 6ptico das estruturas dentais para sele¢ao
correta das cores apropriadas de resinas compostas correspondentes (NAHSAN et al, 2012). Assim,
o propésito de estudar de forma comparativa diferentes materiais restauradores em dentes anteriores
e posterores, usando um delineamento experimental que reduza a possibilidade de viés, torna-se
fundamental para avaliarmos clinicamente a longevidade e manchamento superficial em restauracoes
classe |, Il, lll, classe IV e facetas de

resina. Além disso, fatores de risco relacionados ao paciente, parecem estar mais diretamente
envolvidos do que os materiais restauradores na sobrevivéncia das restauragées (DEMARCO et
al.,2012). Uma reviséao sistematica e metanalise recente (OPDAM et.,2014), que utilizou estudos
prospectivos e retrospectivos em restauragdes posteriores, reportaram uma taxa média anual de falha
de 1,8% e 2,4% durante os primeiros 5 e 10 anos, respectivamente. Contudo, encontram-se na
literatura poucos estudos clinicos randomizados e adequadamente delineados que acompanham
restauracdes de resina composta.
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Apesar de resultados promissores com boa longevidade em dente posteriores, as resinas compostas
apresentam algumas limitagdes, em especial com relagédo a contracdo de polimerizagédo destes
compésitos, que pode ter como consequéncias um aumento na tensdo das paredes dentarias,
deflexao das

cuspides dentarias, perda da integridade marginal da restauracao (KARAMAN, 2012; MOORTHY,
2012). tendo como consequéncia fratura da interface da restauracéo, microinfiltracao e formacgao de
fendas (MAHMOUD, 2014). Neste sentido, para compararmos dois tratamentos, um estudo clinico
randomizado é o mais apropriado para encontrar a melhor evidéncia cientifica que justifique uma
conduta clinica (OPDAM et al, 2010), embora existam tanto vantagens quanto desvantagens quando
comparado a um estudo retrospectivo (BALDISSERA et al., 2013). Esse tipo de estudo requer um
processo coordenado e sistematico a

respeito da amostra, escopo, custo e duracédo (FARRELL; KENYON; SHAKUR, 2010). Dessa forma, o
objetivo deste estudo sera avaliar o desempenho de materiais e técnicas restauradoras utilizados em
restauracdes de

resina composta direta em dentes anteriores e posteriores. Sera acompanhado também a
longevidade, selamento marginal, causas de falha das restauragdes, associado a fatores de risco
relacionados ao paciente (estresse oclusal, risco de carie). Através de um ensaio clinico

randomizado, duplo-cego, com grupos

paralelos. Seréo selecionados pacientes com necessidades restauradoras do tipo Classe I, Ill, IV e
facetas. As restauracdes serdo realizadas por operadores designados pelo Programa de Pés-
Graduagao em Odontologia, sob superviséo do responsavel deste estudo e de dois docentes da FO-
UFPel. Para os dentes posteriores, serdo testadas trés técnicas restauradoras, técnica restauradora
convencional com incrementos de até 2mm (resina FiltekTM Z-350, 3M ESPE, EUA); técnica
restauradora com preenchimento da dentina com resina do tipo bulk fill (SDR — Surefil flow,
DENTSPLY) que permite incrementos de até 4mm; técnica restauradora convencional associado a
liner na base da restauragcao com resina flow (Filtek Z350 XT Flow, 3M ESPE, EUA). Para os dentes
anteriores, dois tipos de resina composta serao utilizadas: nanohibrida (IPS Empress Direct, Ivoclar
Vivadent, Liechtensten) ou nanoparticulada (FiltekTM Z-350, 3M ESPE, EUA) e os sistemas adesivos
utilizados seréo Single Bond 2 (3M ESPE, EUA) ou Single Bond Universal (3M ESPE, EUA). As
restauracdes serao avaliadas clinicamente quanto a taxa de sobrevivéncia e manchamento superficial
no baseline (imediatamente ap6s o procedimento restaurador), e por um periodo de até 12 anos, por
um avaliador

previamente calibrado para posterior analise dos resultados. Todos os tratamentos serao
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realizados seguindo ordem da randomizacao. A fim de padronizar as condutas clinicas, os
operadores deverao seguir um manual de procedimentos operatérios com as instru¢des do fabricante
para utilizacdo dos materiais. Um profissional

previamente calibrado ira avaliar clinicamente as restauracbes seguindo os critérios estabelecidos por
Hickel et al 2010. Os dados serao tabulados e submetidos a analise estatistica (Kaplan-Meier, Mann-
Whitney, teste de Log-Rank, e Regressao de Cox para fatores associados a falha), considerando
poder de 80% e nivel de significancia de 5%.

Objetivo da Pesquisa:

O objetivo deste estudo clinico randomizado sera avaliar o desempenho clinico de procedimentos
restauradoras na longevidade, forma anatémica, adaptacdao marginal e manchamento superficial de
restauracoes realizadas em dentes anteriores e posteriores, em uma clinica de estagio de Dentistica
da pés graduagao, da Faculdade de Odontologia de Pelotas.

OBJETIVOS ESPECIFICOS

3.2.1 — Avaliar o desempenho clinico de restauracdes de resina composta em dentes anteriores
realizadas com diferentes materiais.

3.2.3 - Avaliar a forma anatémica, adaptacdo marginal e manchamento superficial como desfechos
secundarios;

3.2.3 - Avaliar a influéncia dos fatores de risco no desempenho das restauracoes;

3.2.4 — Avaliar o desempenho clinico de restauragdes de resina composta em dentes posteriores
realizadas com diferentes técnicas restauradoras.

Avaliacao dos Riscos e Beneficios:

BENEFICIOS superam RISCOS:

Riscos: A possibilidade de falhas das restauragées, tais como fratura ou cérie secundaria durante os
periodos de acompanhamento, especialmente naqueles casos individuais em que 0os mesmos
apresentem habitos parafuncionais mais intensos tais como bruxismo ou sejam pacientes com alto
risco de carie por nao presentarem bons habitos diarios de saude bucal;

A possibilidade de alguns pacientes nao ficarem satisfeitos com os tratamentos dependendo do grau
de exigéncia estética particular;

A possibilidade de diferencas entre o desempenho dos materiais, havendo necessidade de troca;
Beneficios: os pacientes serdo rechamados e acompanhados por longos periodos e assim terdo um
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atendimento regular. Naqueles casos em que eventualmente acontecerem a falha das restauracdes
como fratura, por exemplo, 0



paciente recebera um novo tratamento restaurador nédo ficando desassistido podendo 0 mesmo

inclusive entrar em contato com os responsaveis pelo estudo. Adicionalmente, os pacientes

receberao atengao odontolégica integral e gratuita, a excegao de servigos nao ofertados pela
faculdade de Odontologia da UFPel, como tratamento ortoddntico com aparelhos fixos, implantes

dentarios e proteses que envolvam custos de laboratério.

Comentarios e Consideragcdes sobre a Pesquisa:

O referido projeto tem mérito e é relevante para a comunidade cientifica. Todos os esclarecimentos
solicitados no parecer no 1.422.427 foram realizados de forma adequada. Apés a realizacao das
restauracdes, os pacientes serdao acompanhados anualmente durante um periodo de 12 anos.

Consideracoes sobre os Termos de apresentacao obrigatoria:

Todos apresentados de forma adequada.

Recomendacoes:

Nenhuma

Conclusdes ou Pendéncias e Lista de Inadequacoes:

Nenhuma

Consideragoes Finais a critério do CEP:

Em virtude de correcdes do projeto e reinsercéo dos documentos, ha diferencas no cronograma e
orcamento apresentados no documento "informagdes basicas do projeto" e naqueles contidos no

documento "projeto". As informagdes validas sao aquelas contidas no documento "projeto”.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situacao|
Outros cartaresposta.docx 83/23/231 6 \?VZTgé?narin Aceito
lelo Deahado TBOehUs |y togaroamardodioazoi® foenao o
;I'CLE / Termos de Assentimento TCLE docx 2) 8/22/281 6 \I;{Vear?g;?n i Aceito
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Justificativa de 18/03/2016 |Renato .
Auséncia TCLE.docx 09:45:40 Waldemarin Aceito
Informacdes Basicas |PB_INFORMAGOES_BASICAS_DO_P 10/12/2015 Aceito
do Projeto ROJETO_251756.pdf 16:49:05
. Gabriela
9 T Basso
TCLE / Termos de .

. Gabriela
Assentimento / TCLE.pdf 107122015 \p anini |Aceito
Justificativa de 16:46:51

a Basso
Auséncia
Gabriela
Outros termo02.pdf ! 6{1 1{201 5 Romanini Aceito
11:35:56
Basso
- Gabriela
E::ITZZZOO%Z TermoO1.pdf 1 ?/;;/231 5 Romanini Aceito
a e Basso
Gabriela
Folha de Rosto FolhadeRosto.pdf 1671172015 |\ o manini |Aceito
11:33:26 Basso

Situacao do Parecer:

Aprovado

Necessita Apreciacao da CONEP:

Nao

PELOTAS, 29 de Marco de 2016

Assinado por:

Renato Waldemarin (Coordenador)
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