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RESUMO

A coexisténcia de recessdes gengivais (RG) com indicacdo de recobrimento
radicular e lesdes cervicais ndo cariosas (LCNC) gera a necessidade de um
protocolo que respeite e favoreca a salude dos tecidos dentarios e periodontais
e permita tratamento com previsibilidade. Os objetivos principais desta tese
foram: (1) verificar, por meio de avaliacdes clinicas, o comportamento do
recobrimento de recessfes gengivais sobreposto a restauracfes diretas
adesivas em resina composta e indiretas em ceramica; (2) analisar a influéncia
do nivel de bateria do aparelho fotoativador nas caracteristicas de resina
composta; (3) analisar a influéncia dos materiais restauradores, resina
composta, e ceramica, na viabilidade de fibroblastos gengivais de cultura
primaria. Foram selecionados nove pacientes com boa higiene oral e
estabilidade oclusal diagnosticados com LCNCs nos dentes anteriores
incluindo pré-molares associadas a recessdes gengivais (classe | e Il de Miller)
e apenas recessfes gengivais. Apos exame clinico inicial, ajuste oclusal foi
realizado e os pacientes receberam um ou os dois tipos de tratamento, sendo
restauracdo direta em resina composta da LCNC, polimento e tratamento da
RG com recobrimento radicular Grupo RC (n=15); e restauracdo ceramica
indireta da LCNC’s com recobrimento radicular Grupo C (n=15). As RG
presentes em dentes superiores anteriores incluindo pré-molares que nao
apresentavam LCNCs clinicamente formadas foram tratadas com recobrimento
radicular sendo este o grupo controle (n=15). Foram realizados testes de
sorcdo e solubilidade, analise do grau de conversdo e tracdo diametral, em
amostras de resina composta (n=10) fotoativadas com LED a 100, 50 e 10% de
carga da bateria. E a viabilidade de fibroblastos sobre discos de resina,
ceramica e dentina (n=3) foi analisada. Foi concluida a primeira etapa do
acompanhamento clinico (90) dias. Os dados obtidos nas diferentes fases
foram tabulados e submetidos a analise para deteccao de distribuicdo normal e
homogeneidade. Dentro dos limites deste estudo podemos concluir que: a
carga da bateria do LED influencia as caracteristicas do material restaurador;
0S materiais restauradores apresentam biocompatibilidade com fibroblastos

gengivais; e a associacao de tratamentos, cirdrgico e restaurador, apresenta



resultados satisfatorios, em dentes acometidos simultaneamente por LCNC e
RG.

ABSTRACT

The coexistence of gingival recession (GR) with root coverage indication and
non-carious cervical lesions (LCNC) generates the need for a protocol that
respects and promotes health of dental and periodontal tissues and allows
treatment predictability. The main objectives of this theses were: (1) verify,
through clinical evaluations, the connective tissue graft for root coverage on
direct and indirect restorations made of ceramic resin; (2) analyze the influence
of the battery level of the LED curing unit in the composite resin characteristics;
(3) assess the influence of restorative materials, composite resin and ceramics,
on the viability of gingival fibroblasts from primary culture. Nine patients with
good oral hygiene and occlusal stability diagnosed with LCNCs the anterior
teeth including premolars associated with gingival recession (class | and Il of
Miller) and only gingival recession were selected. After initial clinical
examination, occlusal adjustment was performed and the patients had their
teeth randomized allocated on direct composite resin restoration of LCNC,
polishing and GR treatment with connective tissue graft and advanced coronally
flap CR group (n = 15); and indirect ceramic restoration of the LCNC's and GR
treatment (CTG+CAF) Group C (n = 15). The GR presented teeth with no
clinically formed LCNCs cavity were treated using (CTG+CAF) being the control
group (n = 15). Sorption and solubility tests, analysis of the degree of
conversion and diametral tensile strength were performed in composite resin
samples (n = 10) photoactivated by 100, 50 and 10% battery charge LED unit.
The viability of fibroblasts on composite resin, ceramics and dentin disks (n = 3)
was examined. Clinical follow-up was performed for three months. The data
obtained at different stages were tabulated and subjected to analysis for
detection of normal distribution and homogeneity. The results showed that: the
LED unit with 10% battery affects the characteristics of the composite resin;
restorative materials present biocompatibility with gingival fibroblasts; and the
association of surgical and restorative treatment of teeth affected by NCCL and

GR presents successful results at 3-month follow-up.



1. INTRODUGCAO E REFERENCIAL TEORICO

As lesbes cervicais ndo cariosas (LCNCs) sédo desafios cada vez mais
rotineiros na pratica clinica odontolégica (Smith et al.2008, Soares et al. 2013a,
Soares et al. 2013b). Essas lesdes séo caracterizadas pelo desgaste de tecido
dental mineralizado, na auséncia de carie, localizado na regido cervical,
principalmente em pré-molares superiores e inferiores (Smith et al. 2008, Wood
et al. 2008). A etiologia das LCNCs é um complexo processo de interacdes de
mecanismos, creditada aos fatores tensdo (acumulo de tragdo/compressao),
friccdo (atricdo e abrasdo) e biocorrosdo (degradacdo causada por acidos

endogenos e exdgenos) (Grippo et al. 2012).

Problemas periodontais associados a danos na estrutura dentaria livres
de contaminacdo bacteriana também tém sido rotineiramente tratados por
profissionais na pratica clinica na atualidade. A recessdo gengival (RG),
definida como posicao apical em relagédo a juncdo cemento-esmalte da margem
gengival que expde a superficie radicular (Wennstrom, 1996), € uma patologia
periodontal que acomete grande numero de pessoas e possui varios fatores
etiologicos. Dentre os principais fatores estdo, inflamacdo de origem
bacteriana, escovacdo traumatica, deiscéncia Ossea (trauma periodontal
secundério), acdo de freios e bridas, procedimentos restauradores e
ortodénticos iatrogénicos (Efeoglu et al.,, 2012). Além do comprometimento
estético quando localizada em dentes superiores anteriores, as RGs também
favorecem ocorréncia de hipersensibilidade dentinaria por propiciar exposi¢ao
dos tubulos dentinarios ao meio bucal (Pini-Prato et al., 2010).

A exposicdo da superficie radicular pode acontecer concomitante a
formacdo de LCNCs, pois ambas as situagOes podem surgir a partir da
concentracéo de tensdes (Romeed et al., 2012) na regiao da jungdo cemento-
esmalte dos dentes, e consequentemente periodonto de sustentacdo, ao
receberem carregamento oclusal céntrico ou excéntrico exacerbado. Varios
fatores podem contribuir para o desenvolvimento das LCNCs, e inicialmente,
estas lesdes foram comumente descritas e classificadas de acordo com sua

etiologia primaria em lesdes de eroséo, abrasdo e abfracdo (Terry et al., 2003).
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Atualmente, devemos considerar, devido a atuacdo simultdnea dos fatores
causais (atricdo, tensdo e biocorrosdo), que os desgastes sem envolvimento
bacteriano as estruturas dentérias na regido cervical devam ser chamados de

lesBes cervicais nao-cariosas (Grippo et al. 2012).

Apesar de tradicionalmente, a maioria dos profissionais tratar as LCNCs
apenas com procedimentos restauradores convencionais, em grande parte dos
casos o tratamento periodontal associado ao restaurador prové melhores
resultados funcionais e estéticos (Alkan et al., 2006). Nos casos em que as
LCNCs se apresentam em um estagio inicial, sem cavidade clinicamente
identificavel, e apenas um aplainamento radicular € necessario para
descontaminacdo mecéanica da superficie radicular exposta, é possivel tratar a
recesséo gengival e a LCNC apenas com recobrimento radicular associado a
enxerto de tecido conjuntivo (Soares et al. 2015). Entretanto, para tratamento
das RGs acompanhadas de LCNCs com cavidade clinicamente formada, a
restauracdo da lesdo é indicada devido tanto a impossibilidade de realizacdo
do procedimento de aplainamento radicular (Deliberador et al., 2012) quanto a
necessidade de restauracdo das estruturas mineralizadas perdidas (Machado
et al. 2015). Portanto, a necessidade de se associar 0s tratamentos restaurador
e cirdrgico torna-se fundamental para a reabilitacdo de dentes acometidos por
LCNC associada a RG, localizados em areas com comprometimento estético
(Soares et al. 2015).

A cicatrizacédo de enxertos de tecido conjuntivo que tem como parte do
leito receptor materiais restauradores aplicados no tratamento de LCNCs,
sejam eles cimentos ionoméricos modificados ou resinas compostas, € bem
conhecida na literatura (Alkan et al., 2006). A formacao de epitélio juncional
longo foi histologicamente comprovada sobre os materiais restauradores ao
observar-se reducdo na profundidade de sondagem e auséncia de sinais de
inflamacéo apos o tratamento (Martins et al., 2007). Entretanto, um protocolo
previsivel para o tratamento multidisciplinar do conjunto RG/LCNC ainda néao
esta totalmente definido.

Apo6s o recobrimento radicular de dentes com LCNCs restauradas o

material restaurador permanece encoberto pelo tecido gengival e deve,
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portanto, nao influenciar negativamente a saide do mesmo (Santamaria et al.,
2011). Lisura superficial e polimento do material garantem melhor ambiente
para cicatrizacdo e reparo do tecido gengival, uma vez que facilidade de
adesdo da placa bacteriana € diretamente proporcional a rugosidade da
superficie (Lindhe 2010). Quando bem confeccionadas, as restauracoes
mesmo que sub-gengivais parecem nao interferir na microflora subgengival
nem no comportamento inflamatério resultante de enxerto de tecido conjuntivo
(Santamaria et al. 2012). Portanto o conhecimento do comportamento celular
em diferentes superficies de materiais restauradores é importante para garantir

a previsibilidade do tratamento.

A analise e preservacdo do comportamento biomecéanico saudavel do
conjunto dente/periodonto de sustentagcdo/periodonto de protecdo nas
situacdes de RG/LCNC é de extrema importancia, pois contatos prematuros
podem causar distarbios na correta dissipacdo das tensées no longo-eixo dos
dentes e dos tecidos circundantes. Em situacdes em que h& contato prematuro
ou outra interferéncia oclusal, a concentracdo de tensdes pode exceder o0s
niveis de tolerancia 6ssea, resultando em acumulo de micro-danos na interface
0sso-raiz que podem induzir & reabsorcdo O6ssea (Zucchelli et al., 2006). A
presenca de reabsorcdo 0ssea fragiliza o tecido gengival que circunda o dente
deixando-o susceptivel a recessao. As interferéncias oclusais sao, portanto,

fator modificador da doenca periodontal — recessao gengival (Lindhe, 2010).

Restauracbes em resina composta sdo amplamente utilizadas na
reabilitacdo de LCNCs por ser um material com carcteristicas biomecanicas
(Soares et al., 2013), funcionais e estéticas satisfatorias (Namgung et al.,
2013). Entretanto a previsibilidade e as propriedades do material restaurador
dependem de sua utilizagdo de modo apropriado. O preparo da estrutura
dentaria remanescente, a execucdo do sistema adesivo e a fotoativacdo
adequados da resina composta resultam em restaurac¢des funcionais, estéticas,
biocompativeis. Estas caracteristicas sdo alcancadas devido ao alcance do
melhor desempenho do material resultante do apropriado grau de conversao

dos mondmeros (Pereira et al. 2015).
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Ao restaurar uma LCNC o material restaurador fica em intimo contato
com o tecido gengival adjacente, com a saliva e fluido gengival antes mesmo
da finalizagéo da polimerizagdo, que pode durar certa de 10 minutos (Soares et
al., 2013). Durante o processo de polimerizacdo e mesmo apos sua conclusao,
mondmeros livres permanecem presentes no material restaurador e podem se
desprender sendo incorporado pelos fluidos orais (dos Santos et al., 2010). De
acordo com Sideridou e Karabela (2011), os compdsitos odontolégicos em
ambiente bucal podem absorver agua e produtos quimicos, tais como 0s
encontrados na saliva ou nos alimentos (acidos, bases, sais e alcoois),

podendo liberar substancias da sua composicao.

A utilizacdo de diversos materiais restauradores utilizados para o
tratamento de LCNCs é amplamente estudada e constitui uma pratica
previsivel. Restauracdes em resina fluida (Perez 2010), cimento de ionémero
de vidro modificado por resina (Santamaria et al. 2013) e resina composta
hibridas e nanoibridas (Soares et al 2013b) apresentam bons resultados
quando utilizadas em LCNCs. Assim como as restauracdes em ceramica
podem ser aplicadas ao tratamento de LCNCs com resultados satisfatorios
devido a suas propriedades e caracteristicas (Pereira et al. 2015). Entretanto, a
escolha do material mais adequado para restaurar LCNCs ainda deve ser
bastante discutida uma vez que ndo h& consenso na literatura sobre qual seria

o melhor protocolo de tratamento.

Portanto, o presente trabalho é justificado pela necessidade de avaliar o
desempenho biomecanico de diferentes técnicas restauradoras para LCNC,
além do comportamento do enxerto gengival na estabilizacdo da recessao
gengival quando o leito receptor € parcialmente formado por material
restaurador. Justifica-se ainda pela necessidade de analise do material
restaurador diante de diferentes situacdes de fotoativacédo, podendo influenciar
seu grau de conversédo, sor¢ao e solubilidade de fuidos e resisténcia coesiva,
além de avaliar a citotoxicidade que este representa para fibroblastos

gengivais.
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2. CAPITULOS
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Capitulo 1

Does the battery level of a cordless LED unit influence the properties of a

nanofilled composite resin?

Running Title: LED unit battery level influence on composite resin

Article Category: Laboratory research

Operative Dentistry

Analice Giovani Pereira, DDS, MSc, Luis Henrique Araujo Raposo, DDS,
MSc, PhD, Daniela Navarro Ribeiro Teixeira, Ramon Corréa de Queiroz
Gonzaga, Igor Oliveiros Cardoso, Carlos José Soares, Paulo Vinicius

Soares, DDS, MSc, PhD

CLINICAL RELEVANCE

Cordless light-curing LED units are widely used in dental practice. Clinicians
must be careful on charging this equipment due to the possible influence of its

battery voltage/light intensity on the properties of composite resin restorations.

SUMARY

The properties of composite resins can be influenced by light activation,
depending primarily on the performance of the curing unit. The aim of this study
was to evaluate the influence of different battery levels of a cordless LED unit
on the properties of a nanofilled composite resin. First, the battery voltage and
light intensity of the cordless LED unit were individually checked for all light-
curing cycles. Then, composite resin discs were prepared and light-cured with

different battery levels: HL- high level (100%); ML- medium level (50%); and LL-
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low level (10%). The degree of conversion, diametral tensile strength, sorption
and solubility of the specimens were tested. Data were checked for
homoscedasticity and submitted to one-way analysis of variance (ANOVA)
followed by Tukey HSD and Pearson correlation tests (p<0.05). The battery
voltage and light intensity varied significantly among the groups (p<0.001). LL
group presented lower degree of conversion comparing to HL and ML groups
(p<0.001), which shower similar results (p=0.182). Lower diametral tensile
strength was also verified for LL group when compared to HL and ML groups
(p<0.001), which presented no difference (p=0.052). Positive correlation was
observed between the light intensity and the parameters studied, with exception
for the sorption and solubility (p<0.001). ML and LL groups showed higher
sorption when compared to HL group (p<0.001), not differing between them
(p=0.535). No significant differences were found for solubility between ML and
LL groups (p=0.104), but HL group presented lower values (p<0.001). The
different battery levels of the cordless LED curing unit influenced all the

properties of the nanofilled composite resin evaluated.

Key-words: Composite resin, Curing light, FTIR, Solubility, Sorption, Tensile

strength.
INTRODUCTION

Since the early 1980’s, light-cured composite-based materials are
routinely used for esthetic dental restorations, being widely used for anterior
and posterior applications. The increased popularity of light-activated
composites took place due to its suitable biocompatibility, mechanical properties

and color stability.! Unfortunately, demands of these restorations with regard to
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in situ placement and curing still leave significant room for advancements,
particularly with respect to polymerization shrinkage and polymerization-induced
stress, thermal expansion mismatch, fracture, abrasion and wear resistance,

marginal leakage, and toxicity.' 2

One of the most important parameters involved in the light-curing of
composite resins is the radiant exposure, calculated as the product of the
irradiance and the time of irradiation provided by the light unit.®> When more
intense light energy is used to activate a composite resin, more photons are
able to reach the photoinitiators within the resin, which are activated and raised
to the excited state. In this state, the photoinitiator molecule collides with an
amine, and a free radical is formed. Then, the latter reacts with the carbon to
form a carbon double bond (C=C) of a monomer molecule, and thus
polymerization is initiated.* Hence, more light energy will commonly result in

higher degree of conversion of monomers into polymers.

In the clinical dental practice, light-curing units and their light output
intensities can vary significantly, with pronounced differences for newer lights
such as argon ion lasers and light-emitting diodes (LEDs), which are
continuously improved, achieving higher irradiation intensities.> ® A study which
evaluated a series of commercial composite resins found that different energy
doses were required to reach appropriate material properties for different
irradiation intensities.” Additionally, it was also shown that the degree of
conversion decreased with increased irradiation intensities for equivalent
doses.? In other several studies, the results and correlations observed regarding
reciprocity, varied depending on the type of material, the curing parameters

used and the degree of conversion achieved during irradiation.® *°
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The longevity of composite resin restorations is also dependent upon its
resistance to degradation in the oral environment.'’ Some properties of
composites, such as sorption and solubility, are important parameters that allow
predicting the behavior of composite restorations. Fluid sorption by composite
resins is a diffusion-controlled process that may cause chemical degradation of
the material, leading to several problems, such as filler-polymeric matrix
debonding and residual monomer release by lixiviation.'?> This process can
seriously decrease the mechanical properties of the composite materials, also

reducing the longevity of composite resin restorations.

The solubility of composite resins is directly affected by the amount of
leached unreacted monomers and filler particle loss.** The sorption and
solubility of composite resins depend on the composition of each material,
including filler content, size, shape, interparticle spacing, the monomer type,
degree of conversion, and the efficiency of the filler-matrix bonding.** The
degree of conversion of a resin composite is crucial in determining the
mechanical performance of the material and its biocompatibility. The strength,
elastic modulus, hardness and solubility of composite resins have also been

shown to directly relate to the degree of conversion.™

Lithium-lon battery is the most common power source used by the
current cordless LED curing units available, and little is known about its
influence on the performance of this class of equipment along discharging.
Recently, a professional product review was released by the American Dental
Association with some valuable data about several cordless LED units.*® From

that period, cordless LED curing lights have become increasingly employed in
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the recent dental practice and more studies are needed to clarify its working

mechanisms and limitations.

Thus, the aim of this study was to evaluate the effect of different battery
levels (100%, 50% and 10%) of a cordless LED unit on its battery voltage and
light intensity, and its influence on the degree of conversion, diametral tensile
strength, sorption and solubility of a nanofilled composite resin. The null-
hypothesis tested in this study was that the different battery levels of the
cordless LED unit would not influence the performance of the equipment and

the properties of the composite resin evaluated.

MATERIALS AND METHODS
Battery voltage and light intensity measurements

In order to determine the power percentage corresponding to each
battery level, three new similar cordless LED units (Coltolux, Coltente,
Feldwiesenstrasse, Switzerland) were fully charged as recommended by the
manufacturer, and used until complete unloading. The maximum number of
cycles possible to be completed with the full-charged batteries (100%) was
found (150 cycles of 60 seconds) and, based on it, proportion was made to
define the number of cycles corresponding to 50% and 10% battery levels. The
battery voltage (V) and light intensity (mW/cm?) of the cordless LED units were
individually checked for all light cycles reached by the equipment. For this, a
voltage tester and a luxmeter probe (PHYWE Systems, Gottingen, Germany)
were connected to a digital multimeter unit (HGL 2000N, PCE, Tobarra, Spain)

in order to make the measurements before and during each light cycle for
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battery voltage and light intensity, respectively. The data for the two
measurements were tabulated and recorded. Since no significant differences
were observed on the performance of the three cordless LED units for the
different battery levels evaluated (p>0.05), it was defined to use a single unit to
carry out the next experimental steps. The battery voltage (V) and light intensity
(mW/cm?) verified along the complete discharging (150 cycles of 60 seconds) of

the selected cordless LED unit were recorded and plotted (Fig. 1).
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Figure 1: Graph plotting of the battery voltage (V) and light intensity (mW/cmz2)
observed for the cordless LED curing-light unit along the complete discharging

(150 cycles of 60 seconds).

Specimen preparation

Nanofilled composite resin specimens (Filtek Supreme XT, shade A2B,
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3M-ESPE, St. Paul, MN, USA) were prepared in a stainless steel matrix (5 mm
in diameter x 2 mm in height), for all tests. Discs were light-cured through a
Mylar strip for 20 seconds using the cordless LED unit with different battery
levels according to the experimental groups: HL- high battery level (100%); ML-

medium battery level (50%); and LL- low battery level (10%).

Degree of conversion

The degree of conversion (DC) of the composite resin specimens (n=10)
was accessed in a Fourier-Transformed Infrared Spectroscopy (FT-IR) unit
(Tensor 27, Bruker, Germany). The number of remaining carbon double bonds
was determined. The remaining unconverted carbon double bonds were
calculated by comparing the percentage of aliphatic C=C (vinyl) (1638 cm™) and
aromatic C=C absorption (1608 cm™) between cured and uncured specimens.
The spectra of the cured and uncured specimens were obtained using 128
scans at a resolution of 4 cm™, within the range from 1000 to 6000 cm™. The
spectra were subtracted of the background spectra out using FTIR unit provided
software (OMNIC 6.1, Nicolet Instrument Corp, Madison, WI, USA). The
acquired spectra were expanded and analyzed in the region of interest from
1560 to 1670 cm™. The DC was calculated by standard baseline technique
using the comparison of peak area at 1639 cm™ (aliphatic C=C) and internal
standard peak at 1609 cm-! (aromatic C=C). Then, the DC was calculated by

the following equation:
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DC(%) = [1 Cured aliphatic /aromatic ratio < 100
0y =1 Uncured aliphatic/aromatic ratio]

Diametral tensile strength

Diametral tensile strength test was performed in the specimens
previously used for obtaining degree of conversion (n=10), using a mechanical
testing machine (DL 2000, EMIC, Sdo José dos Pinhais, PR, Brazil).
Specimens were positioned vertically on the testing machine, between the
stainless steel flat tip and base and a compressive load was applied vertically
on the lateral portion of the cylinder, at a crosshead speed of 0.5 mm/min,
producing tensile stresses perpendicular to the vertical plane passing through
the center of the specimen until failure. After each compressive test, the fracture
load (F), in Newtons (N), was recorded and the diametral tensile strength (o)

was calculated (MPa) as follows:

o, = 2F/ndh

where, d is the diameter (5 mm), and h the height (2 mm) of specimens, and the

constant 1T, 3.1416.

Sorption and Solubility

The sorption (Sor) and solubility (Sol) of the composite resin was verified
for each experimental group in new specimens (n=10). After preparation, the
specimens were stored in a desiccator with silica gel and maintained in an oven

at 37°C for 24 hours. After this period, the specimens were weighted on an
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analytical balance with 0.01 mg accuracy, (AG200, Gehaka, Sao Paulo, SP,
Brazil), at 24 hours intervals until a constant weight was obtained, which was
considered ml. Then, the specimens were individually placed in plastic vials
containing 10 ml of artificial saliva and stored at 37°C. The specimens were
weighted at intervals of 1, 24, 48 and 72 hours to progressively scanning
sorption. Following the weighting procedures, the specimens were newly
immersed in the media storage and kept at 37°C oven. After 7 days, the
specimens were removed from storage, the excess of liquid was dried with
absorbent papers, and specimens were weighted for obtaining m2. Then, the
specimens were taken to the desiccator with silica gel at 37°C to eliminate the
absorbed saliva, being weighted daily until reaching constant mass, considered

m3.

The major and minor diameters and thickness of the specimens were
measured at four points using digital caliper (CD6 CS, Mitutoyo, Kanagawa,
Japan), after final drying in ml. These measures were used to obtain the
volume (V) of each sample in mm® and to calculate the sorption (SOR) and

solubility (SOL) rates, according to the following:

m2-m3 __ ml-m3

Sol =

Sor =

where, ml is the mass of the specimen (ug) before the immersion in liquid
medium, m2 is the mass of the specimen (ug) after the immersion in liquid
medium over 7 days, m3 is the mass of the specimen (ug) after desiccation until

reaching constant mass and V the volume (mm?).*’
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Statistical analysis

Data for all tests were checked for homoscedasticity and
submitted to one-way analysis of variance (ANOVA) followed by Tukey HSD
test. Correlations between the light intensity and the battery voltage, degree of
conversion, diametral tensile strength, sorption and solubility were checked by
Pearson correlation test. All tests were conducted at 95% significance level
using statistical package (SigmaPlot 12.0, Systat Software, San Jose, CA,

USA).

RESULTS

The results for degree of conversion (DC), diametral tensile strength (o),
sorption and solubility are shown in Table 1. Lower DC was observed for the LL
group comparing to HL and ML groups (p<0.001), which shower similar results
(p=0.182). Lower o; was also verified for LL group when compared to HL
(p<0.001) and ML (p=0.035) groups, which had no difference between them
(p=0.052). Higher sorption was detected for ML (p=0.012) and LL (p<0.001)
groups when compared to HL, but these groups were similar (p=0.535). Lower
solubility was observed for HL group than for ML (p<0.001) and LL (p<0.001)
groups, which showed no significant differences (p=0.104). Positive correlation
was observed between the light intensity and the following factors: battery level
(99%), degree of conversion (86%), and diametral strength (70%); while
negative correlation was detected between light intensity and sorption (-63%)
and solubility (-83%) (p<0.001). The correlation results for the different factor

association are plotted in Figure 2.
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Table 1

Diametral
Battery Light Degree of
tensile Sorption  Solubility
Groups voltage intensity  conversion
strength  (ug/mm®)  (ug/mmd)
(V)  (mWicm?) (%)
(MPa)

HL 7.8+ 831.7 + 16.1 + -10.6 +
31.3+21% 522+15%
(100%)  0.02* 3.6" 6.2" 5.3%

ML 75+ 737.8 +
30.1+1.0% 496+21"% 265+3.9% 72+50°

(50%)  0.01° 5.0°
LL 7.3+ 656.2 + 30.2 +
20.9+1.2% 46.8+3.28 13.3+8.48
(10%)  0.02° 5.3¢ 10.8°

Table 1 — Means and standard deviation (z) for the tests performed according to

the battery level (%) of the groups.
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Figure 2
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Figure 2: Graph plotting of the correlation results between the light intensity
(mW/cm?) and the different factors tested: A- Battery voltage (V); B- Degree of
conversion (%); C- Diametral tensile strength (MPa); D- Sorption (ug/mm?3); E-
Solubility (ng/mm?®); *HL- high battery level; ML- medium battery level; LL- low

battery level.

DISCUSSION

The null-hypothesis was rejected, since the battery level of the cordless

LED unit affected the battery voltage and the light intensity of the equipment,
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besides the degree of conversion (DC), diametral tensile strength (oy), sorption

and solubility of the nanofilled composite resin evaluated.

In light-cured materials, the DC is determined by the product of irradiation
of light and exposure time.*® The conversion of monomers is proportional to the
square root of the light intensity applied to the composite,*® and according to our
results, the light intensity of a cordless LED unit can be influenced by battery
voltage, affecting the degree of conversion, diametral tensile strength, sorption
and solubility of composite resins. Thus, one may assume that the light intensity

of the cordless LED units is also dependent upon the battery level.

No studies have reported the association between the battery level of
cordless LED units and the changes in the properties of light-cured restorative
materials. However, the relationship between the DC and mechanical properties
of composites have been shown.?® As seen, low battery levels affects the
battery voltage and consequently influence the light intensity of cordless LED
units, also changing some properties of composite resins. Currently, composite
resin restorations are widely used in restorative dentistry, both in anterior and
posterior applications.”> These restorations are constantly under stresses
resulting from masticatory function. From this point of view, besides selecting
composite resins with suitable properties, clinicians must be careful on checking
for appropriate charging of cordless light-curing units, since this is a decisive

step to assure adequate performance to light-cured polymeric restorations.

The development of stresses in dental composite restorations depends
on the material composition, including type of monomer, amount and type of

inorganic filler, interactions between filler and matrix, polymerization parameters
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such as degree of conversion and rate of polymerization, besides material
positioning and light-curing technique.”® ?® Adequate polymerization is a critical
factor for obtaining acceptable physical and mechanical performance from
dental composites.? ** During the curing process, the light passing through the
composite is absorbed by the resin and dispersed by the filler content.?®> The
light intensity and its effectiveness of cure is reduced in deeper increments,
mainly above 2.0 mm.?® The reduction on the battery level of cordless LED unit
can also affect the degree of conversion of composites, since it results in
reduced battery voltage/light intensity, producing less resistant dental

restorations as shown by diametral tensile strength test.

The present study was initially conducted using three LED units from a
single manufacturer and after verifying homogeneity among the equipment, one
unit was selected for specimen preparation according to the experimental
conditions. Although the LED curing light units commercially available present
similar energy source provided by a Lithium-lon battery,'® differences among
the performance of products from different manufacturers can be observed.
Thus the results presented by this study cannot be directly considered for all

other cordless LED equipment.

In the oral cavity, composite resin restorations are continuously exposed
to chemical agents present in saliva, food and drinks that can contribute to
degradation of the organic matrix.?” There are several factors influencing the
absorption of oral fluids by composites, for example, hydrophilicity of the
polymer matrix, density of the composite filler material, porosity and solvents.*’
The water molecules can induce degradation of composites by two

mechanisms. First, molecules diffuse into the polymer network and fill the free
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volume between the microvoids, causing plastification and swelling of the
polymer, also initiating the breakup of chains with elution of the monomers.*” %’
These molecules also tend to deteriorate the siloxane bonds, through a
hydrolysis reaction, causing detachment of filler particles.?” ?® Although a 50%
reduction on the battery level was not able to significantly affect the degree of
conversion and diametral strength of the composite evaluated, it has affected
the sorption and solubility properties of the restorative material evaluated in this
study. This finding can be critical for the longevity of composite restorations.
Negative solubility values were observed for the HL specimens because the m3
(mass after desiccation) was higher than the ml (mass before immersion). A
possible explanation for these findings is that the fluid absorbed during storage
was probably confined and included as part of the polymeric structure of the

composite material.*?

As observed, the capacity of composites to absorb fluids from oral
environment and solubilize losing components can be influenced by the battery
level of cordless LED curing units. This is probably due to the reduced light
intensity reaching the composite resin during polymerization. These events lead
to degradation and softening of the composites, mainly in the presence of acids,
which may reduce some physical and mechanical properties such as hardness,
strength and modulus of elasticity, besides favoring increased surface
roughening.?® These effects can be even more pronounced since several
factors related to the chemical structure of polymer networks also determine the
extension in which the material is affected by the agueous medium surrounding
it.>° Important features include chemical hydrophilicity of the polymer and

differences in solubility between the polymer and the solvent.®" Structural
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parameters include the density and porosity of the polymeric network.?* 23 2
The properties related to the inorganic particles of the material are also
significant.?® Moreover, the increased levels of sorption and solubility on
composite resins can lead to damages on soft tissues adjacent to these

restorations since they become more susceptible to plaque accumulation.®

The parameters observed in this study support an inverse relationship
between the battery voltage/light intensity and sorption/solubility, while a
proportional behavior was detected to the battery voltage/light intensity, degree
of conversion and diametral strength decrease. This study used laboratory
conditions for light-curing, in which no distance remained between the tip of the
light source and the restorative material. Considering our findings, this picture
can be worsened in clinical situations, when the distance between the light
source and the polymeric restorative material is increased by limiting factors,
such as in the restoration of deep cavities, fiber post luting, or when indirect

restorations are interposed.

Therefore, clinicians must be careful when using light-curing with
cordless LED units powered by battery sources, because once battery is
running out of charge, battery voltage and light intensity are affected, resulting
in decreased properties for composite resin restorations. Despite the intrinsic
limitations of the present study, such as the in vitro design and the analysis of a
single cordless LED unit and composite resin material, our results help to clarify
the influence of the battery level (battery voltage/light intensity) of these curing
units on the properties of composite restorations. Further studies taking into
consideration additional laboratory tests and clinical outcomes with different

cordless LED units and other resin-based materials such as composites,
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adhesives systems and resin cements would be beneficial.

CONCLUSIONS

Within the limitations of the present study it was concluded that the
different battery level of a cordless LED unit affected its battery voltage/light
intensity, consequently influencing the degree of conversion, diametral tensile

strength, sorption and solubility of a nanofilled composite resin.
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Abstract

Background and Objective: The high prevalence of non-carious cervical lesions
(NCCLs) associated with gingival recessions makes important to assess the
performance of associated treatment approaches for these conditions.
Restorative and surgical periodontal procedures are frequently combined for the
NCCLs treatment, establishing close relationship between the restorative
material and covering connective tissue. Thus, the aim of this study was to
assess the influence of different materials used for restoring NCCLs on the

viability of primary gingival fibroblasts.

Material and Methods: Dentin discs (n=10) obtained from the root surface of
extracted teeth, and nanofilled composite resin and ceramic discs (n=10) were
prepared. Cells were obtained from three samples of connective tissue graft

from patients of a randomized controlled trial. The tissue was prepared and the
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fibroblasts cultivated on the discs from the different substrates during 24, 48
and 72 h periods. Non-cured composite resin substrate was used as negative
control and cells in culture medium without substrate as positive control. The
cell viability was measured by the reduction of MTT formazan crystals by live
cells. Data were analyzed at two-way analysis of variance and Bonferroni post

hoc test using GraphPad Prism software (p<.05).

Results: The 24h analysis for cell viability was found over 70% for all patients in
all substrates tested, with significant differences between dentin and ceramic
substrates for patients B and C (p<.05 and p<.01, respectively). In the 48 h
analysis, there was no difference between the substrates tested for all patients
(p>.05). In the 72 h analysis, only patient A presented significant differences for

the dentin and ceramic substrates (p<.05).

Conclusions: The substrates tested have not adversely affected cell viability at
24 h analysis and dentin was the most favorable substrate for this period.
Lithium disilicate ceramic presented the better results for 72 h analysis,
performing as a good restorative material for the treatment of NCCLs

associated to GR with root coverage indication.

Key words: cell viability, MTT, primary gingival fibroblasts, restorative
materials.

Introduction

Gingival recession is defined as soft and hard tissue displacement
resulting in root surface exposure (1), and it may be due to several etiologic

factors, including periodontal disease, destructive mechanical forces, iatrogenic
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factors such as uncontrolled orthodontic movements and improper restorations,
viral infections of the gingiva, anatomical factors like tooth malpositioning and
frenum pull (2). Recession of marginal gingival tissues commonly results in

dental hypersensitivity, esthetic complaints, and a tendency toward root caries

3).

The absence of proper gingival protection at the cervical region and the
cumulative effect of inadequate oral hygiene in conjunction to non-bacterial acid
action, may favor loss of tooth mineralized structures at this area over time,
causing the manifestation of non-carious cervical lesions (NCCLs) (4).The
cementoenamel junction is invisible in 50% of gingival recessions because of
cervical abrasions, meaning that NCCLs are already installed (5, 6). Despite
this close association between gingival recession and NCCLs, direct restorative
procedures such as with composite restorations are frequently selected as
single treatment for this condition. However, optimal functional and esthetic

results may require the combined use of restorative and surgical procedures

7).

It is generally confirmed that Miller Class | and Il gingival recessions
without interproximal structure loss, can be predictably treated using surgical
techniques as coronally flaps, free gingival grafts and subepithelial connective
tissue grafts (8). However, the connective tissue graft associated to coronally
advanced flap (CTG+CAF) is considered the gold standard due to its high

predictability for root coverage (9, 10).

Some studies reported that subgingival restorations can be harmful to the

gingival health and recommend that the restorative material should be removed
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before root coverage procedures (11, 12). However, it is accepted that some
restorative materials such as resin-modified glass ionomer (13) and composite
resin (14, 15) may not interfere with the percentage of soft tissue coverage. It
was shown that when a CTG is performed for the treatment of Miller Class |
gingival recessions associated with a composite restoration for the treatment of
NCCLs, the results are predictable if optimal plaque control, properly contoured
and finished restorations and longitudinal observation of the patient are
performed (13-15). Thus, no inflammatory signs will be present by periodontal
soft tissue after treatment and long epithelium junctional attachment can be
clinically (13) and histologically (16) observed on the gingival tissue around the

restoration.

The association of both restorative and surgical treatments usually leads
to the placement of a subgingival restoration. Combined approach may be
considered as a treatment option for the NCCL associated to gingival recession
since a recent study showed that the presence of subgingival restoration may
not interfere with the local microflora and with GCF inflammatory markers
analyzed (17). The combined approach is also taken when the depth of the
cervical lesions does not allow adequate root planning (14) and the absence of

restoration may affect the biomechanical behavior of the tooth (18).

The close contact between restored NCCLs and connective tissue grafts
after gingival recession treatment represents a common situation when the
combined treatment is performed. However, there is lack of laboratorial studies
about the microbiological, immunological and histological effects of this

restorative approach. Thus, the hypothesis of the present study was that
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primary gingival fibroblasts would maintain viability for a predetermined period

over different substrates.

Material and Methods

Disc preparation

Dentin discs (N=10) were obtained from the root surface of extracted
molar teeth (gathered following informed consent approved by the Committee
for Ethics in Research of the Federal University of Uberlandia n® 379.492). The
discs were prepared from root slices using diamond discs and burs until
assuming approximately 5 mm diameter and 1 mm height. Then, the dentin
discs were treated using a 400 mg tetracycline and 0.9% saline solution paste
for three minutes, following rinsing with abundant saline solution for another

three minutes.

Lithium dissilicate glass ceramic (e.max Press, shade HTAZ2, Ivoclar
Vivadent, Schaan, Liechtenstein) discs (n=10), 5 mm in diameter and 1 mm
thick, were pressed from self-curing acrylic resin (Duralay, Dental Reliance Mfg.
Co., Alsip, IL, USA) patterns and glazed following the same laboratory protocol

used for producing monolithic all ceramic restorations (18).

Nanofilled composite resin discs (Filtek Supreme XT, shade A2B, 3M-
ESPE, St. Paul, MN, USA) were prepared in a stainless steel matrix 5 mm in
diameter and 1 mm height (n=10). Discs were light-cured through a Mylar strip

for 20 seconds wusing a cordless LED unit (Coltolux, Coltente,
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Feldwiesenstrasse, Switzerland) with 900 mW/cm? light output, and finishing

was performed with aluminum oxide discs (Sof-Lex, 3M-ESPE).
Cell culture

Cells were obtained from samples of connective tissue graft from three
patients participating of a parallel Randomized Control Trial who underwent
periodontal surgery for root coverage using coronally advanced flap associated
with connective tissue graft after restorative treatment for NCCLs. The RCT study
was approved by the Committee for Ethics in Research of the Federal University of

Uberlandia (protocol 379.492) and informed consent was obtained from all the subjects

included in the study.

During the surgical procedure a small gingival biopsy consisting of
connective tissue (4 mm length, 1 mm thickness) was harvested from the palate
in the bicuspid region. The graft was placed in nutritional medium and
immediately transported to the cell-culture laboratory. The graft was washed
with 1X PBS buffer to remove fat and blood cells. Using sharp dissection, the
graft was minced into 1-3 mm?® chunks and the minced tissue was transferred to
15 mL conical tubes containing 3 mL of trypsin/EDTA (Cultilab, Brasil). The
trypsin digestions occurred at 37°C by 1 hour. The tissue was then filtered to a
new conical tube, centrifuged at 1500 rpm for five minutes and re-suspended in
1 mL of RPMI-1640 medium (Sigma Aldrich, Saint Louis, MO, USA),
supplemented with 10% fetal bovine serum (FBS), 1% gentamicin. The cells

were transferred to a culture flask until they reached the desired confluence.

MTT assay
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Discs of dentin, lithium dissilicate glass ceramic and nanofilled composite
resin were placed at the bottom of wells, and the cells were cultivated over the
substrates. Non-cured composite resin substrate was used as negative control
and cells in culture medium without substrate as positive control. The cell
viability was measured by the reduction of MTT formazan crystals by live cells.
2 x 10* cells/well were seeded in 96- well culture plates (Sarstedt, USA) and
cultured for 24, 48 and 72 h periods in RPMI-1640 medium supplemented with
10% FBS, at 37°C and 5% CO, Subsequently, MTT (Sigma Aldrich, Saint
Louis, MO, USA) was added to a final concentration of 10% in each well and
the cells were incubated for 4 h. Then SDS_dimetilformamide was added to
stop the reaction and solubilize the formazan crystals. The microplate was
protected from light and incubated overnight at 37 °C. The read was done in a
Multiskan™ FC Microplate Photometer (Thermo Scientific) at a wavelength of
570 nm. The cell viability was measured considering the relative absorbance of

the samples.
Statistical Analyses

All data were analyzed using GraphPad Prism 5.0 software. Significant
differences were determined using two-way analysis of variance (2-way
ANOVA) and Bonferroni post hoc test. Statistical significance was considered

when p<0.05.

Results

The 24h analysis for cell viability was found over 70% for all patients in

all substrates tested, with significant differences between dentin and ceramic
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substrates for patients B and C (p<.05 and p<.01, respectively), presented in
Fig. 1. In the 48 h analysis (Fig. 2), there was no difference between the
substrates tested for all patients (p>.05). In the 72 h analysis (Fig. 3), only
patient A presented significant differences for the dentin and ceramic substrates
(p<.05). Positive control presented high cell viability in all period of analysis
(p<.05); whereas the negative control showed none viable cells in any period

(p<.05) (Figs. 1-3).

Discussion

The hypothesis of this study was accepted, since primary gingival
fibroblasts remained viable after cultivated over different substrates for a
predetermined period of 24 h. This result may be owned to the absence of
cytotoxicity of the tested substrates, including the composite resin and glass
ceramic restorative materials. Significant differences between dentin and
ceramic substrates were observed at the first 24 h analysis for two patients
when dentin presented a better environment for keeping the cells viability. The
positive and negative controls showed results as it would be expected, since
good cell viability was observed for the culture medium only and high
cytotoxicity was verified for the non-cured composite resin in all periods of

analysis.

After the first period, the viability of cells was reduced. At the 48 h
analysis, the cells plated at both restorative materials and dentin substrates
showed similar viability levels. The behavior of fibroblasts changed in the of 72

h analysis period, when cells cultivated on ceramic discs presented higher
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survival rates (viability) than those cultured on composite resin and dentin
substrates. The high quality of surface smoothness and integrity presented by
ceramic restorations (19) may have allowed higher cell viability, even when

compared to dentin.

Dentin discs were chemically treated using tetracycline with saline
solution paste. There is no consensus on literature about the best
decontamination method for dentin surfaces, and according to the findings of
this study the remaining tetracycline retained in the irregularities of the dentin
discs may be cytotoxic. Chemical root-surface conditioning using a variety of
agents, such as citric and phosphoric acids (20), ethylenediaminetetraacetic
acid (21), and tetracycline hydrochloride (22), has been presented in order to
detoxify, decontaminate and demineralize the root surface, thereby removing
the smear layer and exposing the collagenous matrix of dentin and cementum
(23, 24). However, the clinical relevance of root conditioning with an acid agent
in routine periodontal surgery is still uncertain and there is no evidence that

these products improve survival of connective tissue grafts (25, 26).

The present study used dentin discs obtained from teeth collected and
stored for a long period. Also, the teeth used were not from the same patients
whose the connective tissue grafts were obtained for fibroblast cell culture. This
not autologous situation, associated to the potential cytotoxicity of tetracycline
that can remain attached to dentin surface even after cleanness with saline

solution (27), may have influenced the results of the present study.

Composite resin and ceramics can be used for the treatment of NCCLs

on the restoration of dentin and enamel, respectively. The use of these
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materials for restoring NCCLs can result in a satisfactory treatment approach,
able to mimic tooth structure as similar to natural as possible (28, 29). The
properties presented by the both materials enables the restoration of not only
the rigid structures lost, but also allows recovering of the biomechanical
behavior of teeth during function (30). Besides, ceramic veneers ensure greater
preservation of tooth structure, maintain tooth vitality, and produce adequate
functional and esthetic results, presenting failure rates of only 0% to 5% over 1

to 5 years, which shows its predictability and inert characteristics (29).

As seen, in the restoration of NCCLs, the materials are placed in close
relationship to the gingival sulcus and when root coverage procedures are
performed, they become part of the graft receptor bed, so the relevance of
assessing their influence on the viability of fibroblast cells. The biocompatibility
of these restorative materials favors the healing of connective tissue grafts due
to their satisfactory smoothness and refined surface, resulting in higher
adherence of the junctional epithelium on root surfaces and restorations applied
subgingivally. These factors may avoid gingival inflammation and favor the
healing of connective tissue grafts, which is one of the main goals of the

treatment for NCCLs (31, 32).

Clinical studies must be conducted in order to clarify the behavior of
gingival cells concerning the restorative materials used for subgingival
restorations in NCCLs. Within the limitations of this laboratory study, it can be
concluded that the substrates tested have not adversely affected cell viability
after 24 h and dentin was the most favorable substrate in this period. Lithium

disilicate glass ceramic presented the better results for 72 h period, performing
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as a good restorative material for the treatment of NCCLs associated to GR with

root coverage indication.
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Figures and Legends
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Figure 1 - After 24 hours exposure the gingival fibroblasts presented over 70%
viability. Significant difference was observed between dentin and ceramic for
patient B (p <.05) and an increased difference could be seen for patient C (p
<.01). For the both patients the cells viability presented on dentin sample were

higher than in negative control (p < .05).
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Figure 2 - The tested materials did not present difference in 48h analyses (p >
.05). For patient A the results were different from the other two since the

materials tested presented no difference even from positive control.
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Figure 3 - Restorative materials presented no significant difference accept for
patient A for which ceramic have shown better results than dentin regarding

preserving fibroblasts viability (p < .05).
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Capitulo 3

Periodontal and restorative treatment of gingival recession associated
with non-carious cervical lesions: Case study

Journal of the International Academy of Periodontology
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Abstract

The association between gingival recession and non-carious cervical lesions is
a common finding in Dentistry. These diseases have multifactorial etiology and
the treatment should be multidisciplinary. Although traditionally the majority of
professionals treat non-carious cervical lesions with conventional restorative
procedures only, in most cases the association of periodontal and restorative
treatments provides the best functional and aesthetic results. Thus, the
objective of this case report was to present a new option of treatment, which
consists on subepithelial connective tissue graft associated with coronally
advanced flap technique upon dentin and non-carious cervical lesions restored
with lithium dissilicate partial veneer. The patient whom complained about
esthetic aspects of his teeth and cervical dentin hypersensitivity was submitted
to occlusal adjustments and daily diet analysis in order to manage etiologic
factors. Then, experienced operators performed restorative and surgical
treatments. Periodontal clinical attachment level (probing depth + gingival
margin), bleeding on probing and plaque index and integrity of the restorations
were observed. During the monitoring period, the treatment was effective, with

functional and esthetic results. The hypersensitivity disappeared and neither
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inflammatory characteristics in gingival tissue nor failures in restorations were
noticed. It can be concluded that the treatment with associated techniques can
be effective and predictable for patients with gingival recession and non-carious
cervical lesions requiring or not restorative procedures under controlled

conditions.

Key words: Connective tissue graft, lithium dissilicate, non-carious cervical

lesions, root coverage, gingival recession.

Introduction

Gingival recession (GR) has been defined as the displacement of the soft
tissue marginal apical to the cementoenamel junction (CEJ, Glossary of
Periodontology Terms, AAP, 2001). This condition is frequently located at the
buccal surface of teeth in patients with high standards of oral hygiene and can
affect patients’ life quality during smiling or function (Bherwani et al., 2014).

The exposure of root surfaces resulting from gingival recessions may be
due to several etiologic factors, including periodontal disease, mechanical
forces such as faulty tooth brushing, iatrogenic factors like uncontrolled
orthodontic movement and improper restorations, viral infections and
anatomical factors such as tooth malposition and frenum pull (Pradeep and
Sharma, 2006). Marginal tissue recession results in dental hypersensitivity,

esthetic complaints, and a tendency toward root caries (Alkan et al., 2006).
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Many studies confirmed that Miller Class | and Il gingival recessions,
without interproximal structure loss, can be predictably treated and recovered
with gingival tissue using surgical techniques as coronally flaps, free gingival
grafts and subepithelial connective tissue grafts. However, the connective tissue
graft is considered the gold-standard for its high predictability for root coverage
(Cordioli et al., 2001; Bherwani et al., 2014).

The incidence of non-carious cervical lesions (NCCLs) has shown a
continuous increase over the years (Borcic et al., 2006). The progressive nature
of these lesions requires an early correction in order to prevent biological and
biomechanical complications. The etiology is multi-factorial: a combination of
stress (abfraction), friction (wear) and biocorrosion (chemical, biochemical and
electrochemical degradation) (Grippo et al., 2012 ; Soares et al., 2013; 2014).
Thus, a multidisciplinary approach to deal with this condition has been proposed
in order to optimize the final esthetic outcome. Periodontal surgery is majority
associated with restorative therapy to enhance aesthetics (Oringer and lacono,
1999). The outcome of an associated treatment consists on tooth tissues
restoration, providing a satisfactory biomechanical behavior on function
(Machado et al.,, 2015) and gingival recession treatment with root coverage
procedures restoring esthetic (Zucchelli et al., 2011). These procedures
guarantee better margin stability because of the increased thickness of the
tissue.

The increasing association between the two disorders occurring
concurrently in the same tooth leads to a combined defect that may have a
different prognosis regarding soft tissue coverage after periodontal surgery

when compared to intact roots (Santamaria et al., 2007; 2009; 2013). Despite
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this close relationship between these two phenomena, literature shows different
treatments for hard tissue reconstruction, without ample consideration to the
presence of gingival recession or the final overall esthetic result. Even
gingivectomy has been performed to allow isolation of the non-carious cervical
lesion and the restorative procedure (Chan et al., 2014). Nevertheless, tissue
excision procedures can alter the normal position of the gingival zenith, leading
to esthetic damage. In order to obtain an optimal functional and esthetic result
combined application of tissue grafts and restorative procedures may be
required (Terry et al., 2003).

In this study, the combined defect gingival recession associated to non-
carious cervical lesions was treated by connective tissue graft with coronally

advanced flap and Lithium dissilicate ceramic partial veneers.

Case description and results

A 47-year-old female patient, in good systemic condition, complained of
poor esthetics and increasing teeth sensitivity. Buccal NCCLs and GRs were
found on left maxillary lateral incisive, canine and first premolar (Figures 1 and
2). The NCCLs were active, since they were exposed to oral environment and
still undergoing the etiological factors action. At clinical examination, 1, 2 and
1.5 mm of probing depth was observed, respectively, and there was 2-3 mm of
healthy keratinized tissue and sound interdental papillae. The gingival
recession’s dimensions were obtained using periodontal probe and 1, 2 and 2
mm height were observed, respectively. Cone bean computer tomography
presented no bone loss of alveolar ridge. After clinical evaluation, the patient

was asked to complete a diet diary to report all types of food and beverage
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ingested for a week. Analyzes were made and the main contributing factors
were found. They were: thin gingival biotype, traumatic occlusion and
consumption of acidic beverages, citrus fruits and juices. The patient was
advised to reduce her consumption of acidic beverages such as improve her
dental hygiene, thus collaborating for the success of the treatment.

Full-mouth radiographs, periodontal charting, study casts and a careful
medical and dental history were obtained. Also, a complete photographic
documentation of the case was carried out. Treatment goals were: 1) etiologic
factors management, 2) restorative treatment of the NCCL and consequently
reduction of teeth hypersensitivity, and 3) surgical harmonization of gingival
architecture with connective tissue graft coronally advanced flap.

The depth of the NCCL and extension of the GR on canine can be noticed
from a profile view (Figure 3). At lateral tooth the presence of GR and the
absence of enamel and/or dentine structure loss can be observed, however, it is
important to highlight that there is already minimal damage to enamel, dentin
and cementum that could evolve to NCCL cavity. Thus, its ideal treatment does
not pass through restorations because of the minimal wear, but the etiological
factors management and surgical treatment step is fundamental to prevent the
increase of the GR and the formation of a NCCL. The first premolar already
presented a composite resin restoration, which was removed and exchanged.

With that clarified, occlusal interferences and premature contacts were
checked. Occlusion adjustment was performed after planning on semi-
adjustable articulator, using selective grinding with fine grit diamond burs (KG
Sorensen, Brazil), providing harmonic occlusal contacts and preventing new

areas of stress concentration (McHorris, 1985).
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Canine and first premolar were restored with Lithium dissilicate partial
veneers (IPS e.max Press, Ivoclar Vivadent, Liechtenstein). Polyvinyl siloxane
(President, Coltene, Switzerland) impression was performed and retraction cord
(Pro Retract #000, FGM, Brazil) used in order to enable subgingival impression
(Figure 4). The ceramic restorations were prepared and the adaptation between
tooth structure and periodontal tissue was checked before cementation. The
internal surfaces of veneers were etched with 10% hydrofluoric acid for 20
seconds (Condicionador de Porcelanas, Dentsply Brazil; Figure 5). The
surfaces were washed with water, dried and 37% phosphoric acid was applied
for 60 seconds for cleanness (Schotbond Echant, 3M ESPE, MN, USA; Figure
6). The partial veneers were treated with a silane-coupling agent (Ceramic
Primer, 3M ESPE, MN, USA; Figure 7). The enamel was etched with 37%
phosphoric acid for 30 seconds (Total Etch, 3M ESPE). Adhesive layer (Single
Bond Universal, 3M ESPE) was applied on the enamel and dentine according to
manufacturer’s protocol. It was used 100% photo-cure resin cement (Rely X
Veneer, 3M ESPE) for luting the veneers and provide the highest color fidelity
and stability. The surfaces were photo-activated for 60 seconds by a power LED
1200 mW/cm2 (Radii Plus, SDI, AUS; Figure 8) (Soares et al., 2014). Then,
cervical finishing using ultrafine grit burs (#3070FF, KG Sorensen) and rubber
points (8090D, KG Sorensen) with diamond paste (Diamond Gloss, KG
Sorensen; Figure 9).

Root coverage was also indicated since gingival recessions resulted in
esthetic problems reported by the patient and no signs of infectious or
inflammatory periodontal issues were found. This set of characteristics

observed on the patient leads to the indication of the associated restorative and
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surgical treatment. Periodontal surgical correction of the gingival recession was
performed after polishing of restorations. The association of techniques (CTG +
CAF) has been reported as the most predictable results for root coverage (Cairo
et al., 2014). The elected surgery technique was subepithelial connective tissue
graft combined with coronally advanced flap.

Supplemented with local anesthesia (Mepivacaine 2% with epinephrine
1:100,000 Nova DFL, Brazil), an intrasulcular incision was performed extending
from the second premolar to the central incisor. The flap was then divided, in a
partial way, giving mobility to the tissue. The field was cleaned by saline
solution and 37% phosphoric acid (Schotbond Echant, 3M ESPE) was applied
for 60 seconds to decontaminate both restorations (Figure 10). Tetracycline
mixed with saline solution was applied for 3 minutes for the root
decontamination and chemical preparation (Figure 11). After that, the solution
was removed and the roots were rinsed with saline solution.

The donor site was the palate region of left premolars. The graft was
removed and put in position, overlaying teeth lateral incisor, canine and first
premolar (Figure 12). The ideal height of the papilla in a tooth with gingival
recession was defined as described by Zuchelli (Zucchelli et al., 2006). The
suture was made by the flap displacement to coronal position (Figure 13) and
the palate was closed with a scalloped continuous suture (Figure 14).
Postoperative instructions were given for patient and anti-inflammatory
medication prescribed (ibuprofen 400 mg three times a day for 3 days).
Chlorhexidine 0.12% mouthwash with was prescribed, twice a day for 7 days,
when sutures were removed and regular brushing could be resumed. The

association of surgical and restorative treatment was planned once an
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association of GR and NCCL was simultaneously affecting the patient. The
recovery of dental tissues lost (enamel and dentin) must be considered as
important as reestablishing soft periodontal tissue position for achieving health
and esthetic results. The healing was uneventful.

One year later, the patient was evaluated (Figures 15 and 16). The
condition of gingival tissue and restorations were satisfactory. There was no
hypersensitivity dentin, no probing depth greater than 2mm, no bleeding on
probing, low plague index and no clinical inflammation aspects on gingival

margin.

Discussion

Currently, the NCCLs’ etiology had been very discussed among
researchers and dental professionals. The clinician should consider all etiologic
and modifying factors before completing the diagnosis or initiating treatment.
The first treatment step of this clinical problem should be the elimination or
management of all potential etiologic factors associated with the occurrence of
gingival recession and non-carious cervical lesions. Detailed clinical
examination is important for identification of gingival inflammation, periodontal
disease, traumatic tooth brushing, excessive consumption of acidic beverages,
citrus fruits and juices, dietary disorders, parafunctional habits and signs of
traumatic occlusion (Santamaria et al., 2007; Grippo et al., 2012).

The treatment of the NCCLs should begin with the control of patient’s diet,
in order to reduce the acid food on diet. Then, the occlusal stability should be
checked and treated if needed and only afterwards, the restoration should be

done. The restoration of the NCCLs was important to reduce stress
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concentration, decrease of abfraction progression, strengthening the tooth,
preventing pulp involvement and avoid biocorrosion, fracture, root caries,
toothbrush abrasion and cervical sensitivity. (Levicth et al., 1994; Gripo at al.,
2012, Soares et al., 2014).

A study using finite element analysis models to evaluate the effect of
NCCLs on the biomechanical behavior of maxillary premolars, reported that the
load type and the presence of restoration were the major factors associated
with the stress distribution patterns on a tooth. In non-restored models, the load
produced a large accumulation of stress at some point in the NCCL. These
mechanical stress accumulations may be a factor that causes horizontal
progression of NCCLs and GRs resulting in an increase in depth of the lesions,
evidencing the importance of reconstruct the lost teeth structures (Soares et al.,
2013; Soares et al., 2014).

On the other hand, localized gingival recession that occurs at the smile
line may be also a great esthetic concern for the patient. There are many
periodontal esthetic procedures used to treat this situation. Since 1985 the
treatment of gingival recession has been influenced by the development of the
subepithelial connective tissue graft technique, which has led to predictable and
reproducible results (Allegri et al., 2010). The success of root coverage varies
depending on the width and height of recession, biotype of gingival tissue, type
of surgical technique used, and smoking status (Bherwani et al., 2014).

When only the NCCL is treated by a restorative procedure, the position of
the gingival zenith is kept more apically due to the gingival recession
persistence, resulting in a long tooth and consequently a possible esthetic

disharmony (Santamaria et al., 2007; Chambrone and Chambrone 2006). In the
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same way, the surgical procedure alone cannot provide full rehabilitation of the
patient condition. The depth of the NCCLs would not allow adequate root
planning and would not solve the tooth biomechanical problem. Thus,
restorative-periodontal combined approach might be the ideal treatment for the
association between NCCLs and GRs (Deliberator et al., 2012; Santamaria et
al., 2013).

The influence of composite resin and resin-modified glass ionomer
restorations on subgingival biofilm was evaluated (McLaren, 1998). The
hypothesis that connective tissue grafts could provide stable outcomes after 2
years of follow-up, regardless of the presence or absence of glass ionomer
restorations in the treatment of these combined lesions has been confirmed.
(Santamaria et al. 2013). The composite resin restoration of NCCLs with
connective tissue graft for gingival recession treatment revealed low gingival
inflammation, plaque accumulation, periodontal pockets, or bleeding on probing
after 24 months of post-operative follow-up and an important factor responsible
for this behavior is satisfactory polishing and finishing (Santos et al., 2007).

Besides other restorative materials available, as glass-ionomer, resin-
modified glass-ionomer and flowable composite resin, the use of composite
resin cores associated to glass ceramic laminates for restoring deep NCCLs, or
just the glass ceramic laminates, for restoring the shallow ones, also appears a
suitable restorative option (Machado et al, 2015).

The ceramic material used in this study was lithium dissilicate. The
biocompatibility of this restorative material favor the healing of connective tissue
grafts due to their satisfactory smoothness and refined surface and may also

facilitate the adherence of the junctional epithelium to the restoration when
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applied subgingivaly. All of these features avoid gingival inflammation and
favors the healing of connective tissue grafts, which is one of the main goals of
the treatment (Seghi and Sorensen, 1995). Besides, ceramic veneers ensure
greater preservation of tooth structure, maintain tooth vitality, and produce
predictable results, having failure rates of only 0% to 5% over 1 to 5 years
(Peumans et al., 2000).

Moreover, aesthetics is also improved when ceramic restorations are
used. The glassy finishing of ceramics provides suitable surface smoothness
and shine, making these restorations esthetically and biologically satisfactory
(Peumans et al., 2000). A good environment for root coverage and
regularization of gingival architecture can be obtained when ceramic partial
veneers are used for NCCLs restoration. On the other hand, it is important that
the clinicians analyze financial viability of these procedures, since they involve
higher costs than composite resin and glass ionomer direct restorations
(Machado et al., 2015).

The high prevalence of NCCLs and GRs demands constant advancement
of treatment protocols and the use of lithium disilicate-reinforced glass ceramic
restorations associated with connective tissue graft and coronary advanced flap
is presented as a good alternative to aesthetic and functional rehabilitation for
these cases.

The results of this clinical report were the same as found in previous
reports. The presence of a restoration not only did not have any negative effect
on the degree of root coverage, but also significantly improved the esthetic
outcome of the therapy and the biomechanical behavior of the teeth. Despite

the limited histological evidence on this combined therapy (Alkan et al., 2006) it
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has been shown that long junctional epithelium and connective tissue
attachment formation are directly related to the degree of finishing and the
compatibility of the restoration material. The absence of any significant
alteration of periodontal clinical parameters (probing depth, bleeding on probing,
plague index and clinical inflammation aspects) over time seems to be justified
by the absence of any violation of the biological width (Bherwani et al., 2014).
This protocol showed root coverage improvement without damage to
periodontal tissues. The relation with ceramic restoration and gingival graft was
positively supported by 1 year of clinical effectiveness. The results showed that
the restorations did not interfere on optimal healing process, increase the
esthetic aspects and reduce the dentin hypersensitivity. It is relevant to evaluate
whether these successful outcomes remain stable, because the true benefit for
the patient is the stability of results over time. It is important to consider the
patient’s oral hygiene for the long-term predictability of the clinical outcomes
achieved. Therefore, further studies are necessary for evaluation of the amount
of root coverage achieved on previously restored roots and its long-term

maintenance.

Conclusion

Within the limitations of this case report, it can be concluded that the use of
lithium disilicate-reinforced glass ceramic associated with connective tissue
graft and coronary advanced flap for rehabilitation of patients affected by NCCL
and GR may represent a predictable treatment option since there were no signs
of inflammation, bleeding, periodontal pocket formation, or restorative failure.

However a careful anamnesis and etiological factors management should be
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performed in order to confirm the indication of the associated protocol. Patients
with acidic dietary habits, gastric dysfunction, occlusal problems, and smokers,
affected by periodontal or systemic uncontrolled disease are not supposed to

undergo the proposed treatment.
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Figures and legends:

Fig 1. Buccal view of the patients initial aspect.

Fig 2. Lateral view of gingival recession and noncarious cervical lesions in

maxillary teeth (incisor, canine and premolar).
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Fig 3. Profile view of the depth of the NCCL in canine and premolar.

Fig 4. Impression of NCCLs for ceramic restoration confection.
-
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Fig 5. Conditioning treatment of the veneer with 10% hydrofluoric acid for 20

seconds (Condicionador de Porcelanas, Dentsply Brasil).

Fig. 6. 37% phosphoric acid application for 60 seconds for the cleaning of the

veneer. (Total Etch, Ivoclar Vivadent).
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Fig. 7. Silanization of the veneer (Monobond Plus, Ivoclar Vivadent).

Fig 8. 40s Light-curing of resin cement by high intensity LED.

Fig 9. Lateral view of partial ceramic veneers cemented in cervical regions.
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Fig 10. Decontamination of restorations: canine and first premolar with 37%

phosphoric acid for 60 seconds.

Fig 11. Root treatment with tetracycline mixed with saline solution for three

minutes.
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Fig 13. Coronary advanced flap.

Fig. 14. Scalloped continuous suture of the palate.

Fig 15. Clinical aspect of tissue and restorations, after one-year of the surgery.

No clinical signs of inflammation were observed.
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Fig 16. Lateral view of tissue and restorations, after one-year of the surgery.
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Capitulo 4

Restorative and surgical treatment for non-carious cervical lesions
associated with gingival recession: Preliminary results of a randomized

controlled clinical trial

Journal of Periodontal Research

Analice Giovani Pereira; Luis Henrique Aradjo Raposo, Alexandre Coelho
Machado, Livia Favaro Zeola, Daniela Navarro Ribeiro Teixeira, Ramon

Corréa de Queiroz Gonzaga; Paulo Vinicius Soares.

Introduction

Non-carious cervical lesions (NCCLs) are a common finding in daily
practice. This condition can lead to pronounced aesthetic limitations and, in
extreme cases, to tooth fractures due to the weakening caused on tooth
structures. (1) Some studies have shown that the biomechanical behavior of
tooth is seriously affected by the presence of NCCLs, either on
physiological/functional demands, or when interferences/pathological occlusion

are present. (2)

It is generally accepted that NCCLs are not generated by isolated factors,
but may result from a combination of multiple elements. (3, 4) Among the main
factors proposed to be related to the formation and progression of NCCLs are:
biocorrosion (chemical, biochemical and electrochemical degradation) caused
by intrinsic and extrinsic acids; friction (wear) caused by traumatic brushing; and
stress (abfraction) possibly caused by parafunction, traumatic occlusion and/or

excessive loading. (3) Thus, the initial treatment planning for NCCLs should
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comprehend removal or at least management of etiological factors in order to

improve the longevity of the following restorative procedures.

Several direct restorative materials, such as glass ionomer cements, (5)
flowable composites, (6) and microhybrid or nanofilled composite resins, (4) can
be used to restore NCCLs. The choice of the most appropriate material
depends on aesthetics, presence of dentinal hypersensitivity and on the amount
and condition of the remaining tooth structure. Composite resins have shown
good clinical outcomes, presenting satisfactory adhesion, esthetics and
longevity, (7) besides being less affected by chemical degradation when
compared to glass ionomer cements. (8) Moreover, composite resins present
similar mechanic and optical properties to dentin, (4, 7) making this material
suitable to restore dentin structure losses in NCCLs. However, restorative
materials that can replace enamel properly should also be applied, intending to
mimic its physical and mechanical behavior. On this way, reinforced glass-
ceramics can be a good choice for restoring enamel losses in NCCLs, since
they present close properties to enamel and its laminates can be used on

regions of high mechanical loading that demand aesthetics. (9, 10)

The exposure of root surfaces resulting from gingival recessions may be
due to several etiologic factors, including periodontal disease, mechanical
forces such as faulty tooth brushing, iatrogenic factors like uncontrolled
orthodontic movement and improper restorations, viral infections of the gingiva,
anatomical factors such as tooth malposition and frenum pull. (11) Marginal
tissue recession results in dental hypersensitivity, esthetic complaints and a

tendency toward root caries. (12)
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Non-carious cervical lesions and gingival recessions (GRs) are closely
related to each other, in both etiologic factors and therapeutic procedures. (13)
The increasing association between the two disorders occurring concurrently in
the same tooth, leads to a combined defect that may have a different prognosis
regarding soft tissue coverage after periodontal surgery, when compared to

intact roots. (14, 15)

Many studies confirmed that Miller Class | and Il gingival recessions, (16)
without interproximal structure loss, can be predictably treated and recovered
with gingival tissue using surgical techniques as coronally advanced flaps
(CAF), free gingival grafts (FGG) and sub-epithelial connective tissue grafts
(CTG). However, the CTG associated with CAF is considered the gold-standard

for its high predictability for root coverage. (17-19)

The histologic evidence derived from animal studies or from studies
which realized the biopsies after the extraction of the concerned teeth for
various reasons, shows that the CAF+CTG technique was associated to some
degree of periodontal regeneration. (20-22) However, despite connective
insertion expected from healing after root coverage with CAF+CTG, long
connective tissue attachment occur in many situations, (20) when no
periodontal regeneration associated with the root coverage procedure is
observed in which the healing process is characterized by a long junctional
epithelium (23, 24) even when a restorative material is present on root surface.

(25)

A multidisciplinary approach to deal with this condition has been

proposed in order to optimize the final esthetic outcome. Periodontal surgery is
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majority associated with restorative therapy to enhance aesthetics (26). The
outcome of an associated treatment consists on tooth and tissue restoration,
providing a satisfactory biomechanical behavior on function (27) and gingival
recession treatment with root coverage procedures restoring esthetic (28).
These procedures guarantee better margin stability because of the increased

thickness of the tissue.

The aim of this randomized controlled trial (RCT) is to assess the
associated restorative and surgical treatment for patients affected by non-
carious cervical lesions and gingival recession in the same teeth, which need
the both protocol for achieving a complete rehabilitation. The null hypothesis is
that composite resin and ceramic restoration will provide no different healing

outcome of CAF+CTG surgery when the associated treatment is performed.

Material and methods
Study design

The present study is reported according to the CONSORT statement for
improving the quality of reports of parallel-group randomized trials
(http://www.consort-statement.org/). This was a blinded, randomized, single-
center clinical trial on the treatment of non-carious cervical lesions associated
with gingival recession. Two different treatment modalities were compared:
Non-carious Cervical Lesions restored with composite resin (CR group) or
ceramic (C group), both with Gingival Recession treated using Coronally
Advanced Flap (CAF) with a Connective Tissue Graft (CAF+CTG). The two
arms were also compared with a control group: teeth presenting gingival
recession without NCCL cavity already formed, in which treatment consisted of
surgical step only (CAF+CTG).
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The study was approved by the Ethical Committee of the School of

Dentistry Federal University of Uberlandia (Protocol n. 379.492, August, 2013).

Participants

Nine patients, 4 male and 5 female were enrolled at the Non-Carious
Cervical Lesion and Cervical Dentin Hypersensitivity Research and Extension
Center, School of Dentistry, Federal University of Uberlandia, between October
2013 and January 2014. Informed consent was obtained from all the subjects

included in the study.

Participants satisfying the following entry criteria were recruited:
minimum age of 18 years, no systemic diseases or pregnancy, no systemic
antibiotic therapy in the last 6 months, no smoking, no active periodontal
disease, no site showing probing depth >2 mm, no history of mucogingival or
periodontal surgery at the experimental site, presence of at least two teeth
presenting buccal NCCL with clinical cavity formed and gingival recession (GR),
and presence of only GR without clinical identifiable tooth hard tissue lost. Only
GR and NCCL localized at upper central and lateral incisors, canine, first and

second pre-molars associated with aesthetic problems were considered.

Each patient contributed at least with two teeth with NCCLs and GRs
localized in the area of interest. Thus, each tooth represented an experimental
unit. When patients presented the mentioned condition in teeth out of the site
described, the teeth were treated but not considered for analysis. Among the
experimental units, the selection of which group it would be allocated was

performed by tossing a coin.
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Patients with teeth affected by caries, gastroesophageal reflux disease,
unsatisfactory prosthetic crowns, unidentified mucogingival lesions or without

occlusal stability were excluded.

Sample size

The sample dimension was calculated using a = 0.05 and the power (1-
b) of 80%. The minimum clinically significant success (d) considered for
restorative and surgical treatment is 95% and 70 patients (mean of 5 NCCLs
and GR each) were recorded up to the moment of the sample analysis.
Calculations were performed according to the literature. (29) On the basis of
these data, the needed number of teeth to be enrolled in this study was 15 for
the test group (CR-CAF+CTG), 15 for the second test group (C-CAF+CTG) and
15 for the control group (CAF+CTG). However, the number of teeth was
increased in 20% for each arm considering the possibility of dropouts of the

patients.

Interventions

Pre-treatment

After clinical examination, all the patients underwent a prophylaxis and
oral hygiene orientation section and were asked to complete a diet diary, to
report all types of foods ingested for a full week. After analyzing the dietary
habits, the patients received orientation about minimizing acidic food and

beverage due to its relevance on NCCL formation.

Following the multidisciplinary analysis, the patients were instructed to

reduce the frequency of ingestion of acidic foods. Full-arch impressions of the
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jaws were taken with irreversible hydrocolloid (Hydrogun, Zhermack, Badia
Polesine, Italy) and type IV stone casts were poured (Durone IV, Dentsply,

Petrépolis, RJ, Brazil).

Occlusal adjustment

The planning for occlusal adjustments using selective grinding
consisted in first mounting study models on semi-adjustable articulator (Fig. 1)
according to the parameters established by McHorris. (30) Then the occlusal
analysis was performed on the semi-adjustable articulator models and the
necessary adjustments were simulated in the study models. The compatibility of
the regions of high spots and more intense contacts both in the stone was also

verified clinically, allowing selective occlusal grinding to be performed.

Randomized allocation of teeth (experimental units)

After etiological factors management, the nine patients enrolled in this
study, resulting in a total of 30 teeth presenting NCCL and GR and 15 teeth
presenting GR without NCCL (constituting control group), had their teeth
allocated in the experimental groups. The 30 teeth affected by NCCL and GR
were allocated in CR Group or C Group by tossing a coin. The same patient

had at least one tooth allocated in each experimental group (Fig. 2).

Experimental procedures

All procedures were performed by an expert operator with more than 10
years of experience. Experimental procedures were performed in the same
clinic (Non-Carious Cervical Lesion and Cervical Dentin Hypersensitivity

Research and Extension Center, School of Dentistry, Federal University of
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Uberlandia) with high experience in providing direct and indirect restorative and

periodontal treatments, including root coverage procedures.

Composite Resin Group

Teeth allocated in CR Group were treated following a single protocol,
despite the depth of the lesions (from 1 to 2,5 mm). For performing the direct
restorations cotton rolls and retraction cords (#00 or #000, Ultrapack, Ultradent,
South Jordan, UT, USA) isolation (Fig. 4) was used after prophylaxis with
pumice and chlorhexidine 0.2% (Fig. 5). Selective etching of enamel was
conducted with 37% phosphoric acid for 15 s (Scotchbond Etchant, 3M-ESPE,
St. Paul, MN, USA) and one-step self-etching adhesive system (Scotchbond
Universal, 3M-ESPE) was applied on enamel and dentin and cured for 20 s with
a LED curing unit with 1,200 mW/cm2 light output (Coltolux, Coltente,

Feldwiesenstrasse, Switzerland) (Fig 6).

After, cavity filling was carried out using nanofilled composite resin
(Filtek Supreme Ultra, 3M-ESPE) inserted in two or three increments and cured
for 40 s each. Fine-grit conical diamond burs (#2135F, KG Sorensen, S&o
Paulo, SP, Brazil), ultrafine-grit diamond burs (#2135FF, KG Sorensen) and
silicone rubber points (#8193DFF, KG Sorensen) associated to diamond paste
(Diamond Gloss, KG Sorensen) were used to polish and finish the restorations,

improving surface smoothness and aesthetics (Fig 7).

Ceramic Group

Treatment planning for the NCCLs of C Group was defined using
composite resin core to recover dentin when necessary and lithium disilicate-

reinforced glass ceramic laminates to replace enamel in order to mimic lost
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tissues. The extent of all NCCLs was evaluated and according to the amount of
structure loss (> 1mm depth), a composite resin core was built up in order to
replace lost dentin. For this procedure, the restorative protocol describe for RC
Group was followed (Fig. 8). Then teeth were prepared for ceramic laminates by
producing a 0.5 mm bevel in the occlusal margin of enamel with fine-grit conical
diamond burs (#2135F, KG Sorensen, S&o Paulo, SP, Brazil) to improve

aesthetics and also increase the taper of the prepare.

For the impressions, the gingival tissue was displaced using retraction
cords (#00 and #000, Ultrapack, Ultradent, South Jordan, UT, USA). The cords
were removed and a vinyl-polysiloxane material (Express XT, 3M-ESPE) was
used to make impressions of the teeth, using a double impression technique
(Fig 9). After polymerization, the impression tray was removed and following
disinfection protocol (0.5% sodium hypochlorite), full-arch type IV stone casts

were poured. The shades of teeth were checked using Vita Classical guide.

Lithium disilicate-reinforced glass ceramic laminates (IPS e.max Press,
Ivoclar Vivadent, Schaan, Liechtenstein) with approximately 0.5 mm of
thickness, were processed using conventional pressing technique associated to
extrinsic characterization with stains (IPS Empress Universal Shade/Stains,
Ivoclar Vivadent). First, the adaptation of the ceramic laminates to the tooth
structures, their relationship to periodontal tissues and asymmetries were
checked (Fig. 10). Next, the shade of the ceramic restorations to the tooth
substrate was verified. The shades values were selected on the basis of try-in
pastes from the resin cement set (Variolink Veneer, Ivoclar Vivadent), used to

simulate the final shade of the ceramic laminates with the resin cement.
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After this step, surface treatment of the laminates was performed by
etching the internal surfaces with 9.5% hydrofluoric acid for 20 seconds
(Condicionador de Porcelanas, Denstsply). Then, the ceramics laminates were
cleaned with water spray, dried, and 37% phosphoric acid was applied for 60
seconds for removing compounds precipitated after previous etching. At last,
the internal surfaces of laminates were treated with a silane coupling agent
(Monobond Plus, Ivoclar Vivadent) applied actively for 20 s and left to react for

1 min (Fig. 11).

For the luting procedures, selective etching of enamel was performed
with 37% phosphoric acid for 15 s, followed by active application of one-step
self-etching adhesive system and photoactivation for 20 seconds. Photo-cure
resin cement (RelyX Veneer, 3M-ESPE) was used to lute the ceramic laminates
since it provides good color fidelity and stability. After positioning laminates on
the NCCLs, excess resin cement was removed with disposable applicators and
photoactivation was performed for 60 seconds with LED curing unit. Finally,
cervical finishing was conducted with ultrafine-grit diamond burs (#2135FF, KG
Sorensen) and silicone rubber points (#8193DFF, KG Sorensen) associated to
diamond paste (Diamond Gloss, KG Sorensen), in order to improve adaptation

and aesthetics (Fig. 12).

Surgical Procedure

The association of surgical techniqgues (CTG + CAF) was applied for

both experimental groups (CR and C) besides control group.

Pre-operatory asepsis was performed using chlorhexidine 0.2%

mouthwash for 1 minute and 2% solution for face skin cleaness. Following
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administration of local anesthesia (Mepivacaine 2% with epinephrine 1:100,000
Nova DFL, Brazil), an initial intrasulcular incision was made in the recession
area of the tooth or teeth where root coverage was intended. The intrasulcular
incision was extended to the mesial and distal line angles of the tooth or teeth
being treated. A partial-thickness flap was reflected beyond the mucogingival
junction as to expose at least 3 mm of periosteum and bone apical to the most

apical margin of the bone dehiscence (Fig. 13).

The field was cleaned by saline solution and 37% phosphoric acid
(Schotbond Echant, 3M ESPE) was applied for 60 seconds to decontaminate
both composite resin and ceramic restorations (Fig 14). Tetracycline paste with
saline solution was applied for 3 minutes for the root decontamination and
chemical preparation (Fig 15). After that, the paste was removed and the roots

were rinsed profusely with saline solution.

The donor site was the palate region of premolars for all patients (Fig.
16). The graft was removed and put in position, overlaying the roots of the teeth
treated. The sutures were made by the flaps displacement to coronal position
(Fig. 17) and the palates closed with a scalloped continuous suture.
Postoperative orientations were given for the patients and anti-inflammatory and
analgesic medication (lbuprofen 400 mg three times a day for 3 days and
Dipyrone 500 mg four times a day for 2 days) prescribed. A mouthwash with
chlorhexidine 0.12% was also prescribed, twice a day for 7 days, when sutures

were removed and regular brushing could be resumed.

Outcomes evaluation

88



Before restorative and surgical therapy the following gingival
parameters, according to Santamaria et al., (15) were recorded: 1) PD —
probing depth; 2) BOP - presence or absence of bleeding on probing at the site
included in the study; (31) and 3) PI - presence or absence of visible plaque

accumulation at the site included in the study. (32)

When treatment was completed, the same previously described
parameters were recorded at the period of 3-months follow-up and two other
were included: 1) Ol — presence of occlusal interferences affecting the teeth

involved in the study; 2) RA — restorative procedure analysis. (34)

Statistical analysis

Data recorded on follow-up were analyzed and Kruskal-Wallis One Way
Analysis of Variance on Ranks and Mann-Whitney Rank Sum tests were
conducted at 95% significance level using statistical package (SigmaPlot 12.0,

Systat Software, San Jose, CA, USA).

Results

No statistical difference was detected among the groups. Tables 1 - 5

presents the data collected and statistical analyses results.

Discussion

The prevalence of NCCLs in the population becomes increasingly
common since loss of tooth structure due to dental caries decreased and teeth
remain for longer periods in contact with aggressive agents such as acid food
and/or beverage and occlusal interferences present in the oral environment.

(35) Repeated exposure to endogenous and exogenous acids associated with
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stress concentration favors the generation and development of NCCLs. (3)
NCCLs and gingival recessions (GRs) are closely related to each other, in both
etiologic factors and therapeutic procedures. (13) Therefore, in order to promote
full rehabilitation of patients affected by these conditions, the etiologic factors
should be carefully removed or managed. Occlusal adjustments and acid
dietary control are important points to avoid the recurrence of non-carious

cervical lesions and gingival recession already treated.

The occlusal adjustment procedures are traditionally planned using
study models mounted on semi-adjustable/fully-adjustable articulators for
analysis of possible dental interferences and problems. (30) The
reestablishment of a balanced occlusion, in which masticatory load dissipates
through the long axis of the teeth, avoids harmful stress concentration along the
dental and periodontal structures and favors the long term survival of restorative
procedures such as root coverage surgical procedures, since occlusal
interferences are modifying etiologic factors for GR occurrence. (36) The
assessment of occlusal parameters showed no occlusal interferences at 3-
month flow-up favoring the periodontal tissue’s health and restoration’s integrity

maintenance.

The restoration of NCCLs represents a major challenge for dental
materials due to the amended adhesive properties of the sclerotic dentin and
the biomechanical aspects of the cervical area (37) under physiological and
pathological occlusion conditions, besides the different biomechanical behavior
between dentin and enamel. The use of composite resin and ceramics to
restore dentin, (38) and enamel, (39) respectively, results in a restorative

complex able to mimic tooth structure as close to sound tooth as possible. The
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mechanical properties of both restorative materials allow them to behave such
as natural tissues, enabling not only the restoration of rigid structures, but also

to recover similar biomechanical behavior to healthy tooth.

Therefore, besides other available restorative materials as glass-
ionomer, resin-modified glass-ionomer, (5) and flow composite resin, (40) which
have proved to be good alternatives for the restoration of NCCLs, the use of
composite resin core associated to ceramic laminate or just ceramic laminates
favors a more accurate restoration of lost structures due to the similarity
between restorative materials and tooth tissues. Composite resins present
mechanical properties closer to dentin; (38) however, they are not capable to
mimic the thin enamel tissue on the cervical region. For this reason, the
association of composite resin cores with thin ceramic laminates to restore
NCCLs results on a restorative complex with biomechanical behavior similar to

sound tooth structure. (27)

The association of restorative and periodontal treatment seems to
enable full rehabilitation of teeth affected by NCCL and GR. (15, 41, 42) The
first 90-day follow-up of this study shows a successful healing process in
progress. It was observed no probing depth >2mm, no bleeding on probing,

despite plaque was observed in same treated teeth.

The multiple etiologic agents responsible for the formation and
progression of NCCLs and GR must be managed in order to improve treatment
predictability. The dietary condition of the patient must be controlled avoiding

acid food and preventing recurrences. In addition to that, ceramic restorations
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show good performance in acidic environments, brush abrasion and thermo-

mechanical loading.

Moreover, aesthetics is also improved when ceramic and composite
resin restorations are used. The glassy finishing of ceramics provides suitable
surface smoothness and shine, making these restorations esthetically similar to
enamel. Lithium disilicate-reinforced glass material enables ceramics to be
widely used in dentistry, due to its good mechanical properties and excellent
optical properties. (10) A better environment for root coverage and
regularization of gingival architecture can be obtained with ceramic and well
finished and polished composite resin restorations for NCCLs restoration, since
these lesions usually present association with gingival recessions. Thus, as
composite resin and ceramic restorations are widely used on dental practice
regarding many kinds of tooth rehabilitation, it can also be successfully applied
on the cervical region for restoring NCCLs, providing appropriate functional and

aesthetic outcomes.

Conclusions

The high prevalence of NCCLs associated with GR demands constant
advancement of treatment protocols and the use of composite resin and lithium
disilicate-reinforced glass ceramic restorations are presented as good
alternatives to aesthetic and functional rehabilitation of these cases. Both
restorative materials are biocompatible and do not affect healing of connective
tissue grafts when surgical root coverage procedures are needed as observed

at 3-month follow-up.
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TABLES AND LEGENDS

Table 1. Probing depth assessment and statistical analysis result. Score (0)

represent probing depth < 2mm and (1) >2mm.

Scores
CR

Samples p Value
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Table 2. Bleeding on probing data and statistical analysis. Score (0) represents

no BOP and (1) BOP event.

Scores
Samples CR CR GC p Value
1 0 0 0
2 0 0 0
3 0 0 0
4 0 0 0
5 0 1 0
6 0 0 1
7 0 0 1
8 0 0 1 0.153
9 0 0 0
10 0 0 0
11 0 0 0
12 0 0 0
13 0 0 0
14 0 0 0
15 0 0 0
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Table 3. Plague index assessment; absent (0) and present (1) and statistical

analysis.

Scores

Samples p Value

()
Py
()
(@)

0.368

OCOO0OORRROOODOOOOO
oooon—xon—xon—\oooooo%
RPOOOOOORRRRLRRLROOO

el N N
hrRNEDO©O~NOOAWN R

Table 4. Presence of occlusal interferences (1) and no occlusal interferences

found (0) and statistical result.

Scores

Samples p Value
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Table 5. Analysis of restoration integrity. Score (0) no problems regarding color,
marginal adaptation, fractures, secondary caries or surface roughness were

observed.

Scores

Samples (RI) p Value

GC
1.000

1.000
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FIGURES AND LEGENDS

Fig 1. Occlusal analyses and adjustment. A. Gypsum models on articulator. B.

Contact areas used to guide on occlusal adjust.
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Fig 2. Initial teeth aspect and occlusion. A. Presence of several NCCLs. B.
Right side, showing the relation of #13, #15 and #16. Tooth #13 was allocated
on control group and #14 on ceramic group. Tooth #16 was restored but was

not considered for the study.
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Fig 3. A - Tooth #14 allocated on CR Group. B — Silicon impression for NCCL
dimensional measurement. C — Impression measurement using digital
pachymeter for obtaining NCCL'’s depth (D), wide (E) and height (F).
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Fig. 4 Retraction cord used for gingival displacement.

Fig. 5 Prophylaxis with pumice and 0.12% chlorhexidine.
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Fig. 6 A — Correction of the NCCL’s coronal angle for improving esthetical
results of the restoration; B — 37% phosphoric acid etching; C — Full acid
washing; D - Universal single bond application, first on dentin then on enamel;
and E — Light-curing for 20 seconds.
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Fig. 7 A and B — Nanofilled composite resin (Filtek Supreme Ultra, 3M-ESPE)
insertion; C — Rubber silicone point for polishing; and D — Final aspect of the
restoration.
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Fig 8. Composite resin core. A. Surface clean with pumice-water past and
retraction cord positioned. B. Enamel etching with 37% phosphoric acid. C.
Single step self-etching bond application. D. Photoactivation of adhesive layer

during 20s. E. Nano hybrid composite resin inserted after 40s photoactivation.
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Fig 9. Minimally invasive preparation before silicon impression. A. Lateral view
to retention area on enamel-composite resin interface. B. Bevel created only
enamel by ultra-fine grid diamond. C. After bevel preparation. D. Light-body
vinyl-polysiloxane was inserted, and air pressure was made. E. View after putty

vinyl-polysiloxane impression.
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Fig 10. Class V indirect restoration of Lithium dissilicate ceramic. A. Try-in on
model after confection by pressuring system and glazing. B. Lateral view of
restoration, top side to adjust on cervical region and bottom side to
accommodate on enamel-bevel. C. Thickness of restoration, 0.3-0.4mm. D.

Adaptation of restoration with try-in past.
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Fig 11. Surface treatment protocol of ceramic. A. 10% hydrofluoric acid for 20
seconds. B. Water washing during 60s, then 37% phosphoric acid application.
C. Wash the phosphoric acid by 60s, and applied actively the silane bond agent

during 20s. Wait at least 60s before adhesive cementation.
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Fig 12. Luting procedure. A. Surface clean with pumice-water past and
retraction cord positioned. Enamel etching with 37% phosphoric acid. B. Single
step self-etching bond application and photoactivation of adhesive layer during
20s. C. Accommodation of ceramic restoration with photo-cured resin cement.
Remove excess of cement with brush. D. Photoactivation by buccal face during

60s. E. Final aspect of teeth and ceramic restorations after finishing and

polishing procedures.
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Fig. 13 Sulcular incision over muco-gingival union for available flap mobility.
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Fig. 15 Phosphoric acid etching for cleaning restoration surfaces.

Fig. 16 Graft removed from palate.
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Fig. 17 Suture of the flap achieving a coronal position.
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CONSIDERACOES GERAIS

Diferentes niveis de bateria de unidades fotoativadoras de LED podem
alterar a voltagem da bateria e a intensidade de luz emitida pelo aparelho,
influenciando, consequentemente, o grau de conversao, a resisténcia a tracado
diametral, a capacidade de sor¢éo e solubilidade de uma determinada resina

composta nanoparticulada.

Os materiais restauradores utilizados na reabilitacdo de LCNCs nao
afetam negativamente a viabilidade celular de fibroblastos gengivais isolados
em cultura primaria em um periodo de analise de 24h. Discos de ceramica
(dissilicato de litio) mostraram resultados favoraveis quanto a citotoxicidade em
analise de 72h, apresentando-se como bom material restaurador para o
tratamento de LCNCs associadas a RG com indicacdo de cirurgia periodontal

para recobrimento radicular.

O relato de caso apresentado demostrou que, clinicamente, 0 emprego
de restauracdes indiretas em ceramica para tratamento de LCNCs pode
apresentar resultados favoraveis, mesmo quando aplicadas a dentes que
receberdo enxerto de tecido conjuntivo para tratamento da recesséo gengival,

apos a conclusao do tratamento restaurador.

No acompanhamento de trés meses do estudo clinico foram observados
aspectos de normalidade do tecido gengival apds enxerto de tecido conjuntivo
para tratamento de recessao gengival em dentes acometidos por LCNC e que

receberam restauracfes em resina composta e ceramica.
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ANEXOS

Anexo 1

Considerando que Clinica do Projeto de Extensdo LCNC-FOUFU tém 70 pacientes
cadastrados, uma precisio amostral de 5%, um nivel de confianga de 95% e estimativa de 55%
de sucesso na restauracao dentdria com resina e também na cirurgia, o tamanho amostral
minimo, de acordo a metodologia sugerida por Fonseca e Martins {2006):

ne— Z'paN
dN-D+Z'pg

&n = 30 sujeitos de pesquisa (15 em cada grupo).

FOMSECA, lairo Simon; MARTINS, Gilberto de Andrade, Curso de Estatistica. 62 edig3o, Ed.
Atlas, 2006, 320p.
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Anexo 2

UNIVERSIDADE FEDERAL DE
LUBERLANDIA/MG

Tt du Eliva . Pragmins

PARECER CONSUBSTANCIADO DO CEP
DADODE DD PROJETD DE PESELNIS A

Tiulo da Pesquisa- Reablitagdo de pacientes acometidos por lesbes cenvicals ndo carlosas e
comprometimenio perlodonial - estudo clinkco prospectvo.

Peequisator: P3ulD Vinicus Soares
Araa Tematica:

Versdo: 2

CAAF: 150621138.0000.5152

Inaftulgse Proponsnts: FACULDADE OF ODONTOLOGIA

DADDS DO PARECER

Humero oo Parecer: 373.452
Cigta 3 Redatora: 02082013

Apresantag:io do Projsbo:

Segundo apresenta o protocolo:

Estudo clinico prospactivg para seterminar a supenondade da utliizagio de ceramica como materlal
restaurador oe lesles cenicals ndo canosas no fralamento de denies com Indlcagdo de recobrmenio
radicalar.

2 Aubar nformia A coexdsienda de recessles genglvals (RG) 2 lesbes cenvicals ndo carosas (LCMC) em
regifies oe IMportancla estelica gera a Necessidade de um protocio que respalie @ Tavonepa 3 sa0me 005
tecklcs dentanos & penodontal & permita ratamento com previsibiidace. O otjetive deste estudo serd
vertficar, por meio de avalapdes clinicas, o comprtamenio do recobrimento de recessfes genghvals
sobrepasto 3 restauragdes dirstas adesivas em resing composta 2 Indiretas em cerdmica. Serdo
sedecionados no minimo ofto e no maxima vime e quabmo pacienies com boa higiene oral e establlidade
ooiusal diagnosticados com LCMCE nos dentes anenonss Indundo pré-moianss associadas a necessles
gengivals (ciasse | & 1l e Miler). Apcs exame dinico & omograncn iniclal, Juste ocksal 5ara reallzado & 06
pacientes repeberdd UM oU 05 dols Hpos de tratamento, sando restauragdo direta em resina composta da
LCHC, poilmentn @ tratemento da RS com recobrimenio radleular, 2 restauracdo cerdmiog Indineta da LCNC:
e drurgla panodontal para recobnmento radicular. As RG presenies em dentes SUDENOnes antariores
Inciulngd pre-molares

Endanepn:  Av. Jolo Heaves de Axile 7171 - Blaco “1A°, sle 2204 - Campos Sta. Mdskos

Bairm: Sark Mi3=ics CEM: 35 4381484

UF: WE Munksiplo:  UBERLARNOLE

TabaPoden: |34 00rs0 4131 Fax! (400304538 E-mal. ceppriops o br
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que ndo apresentarem LCMCS serdo ratadas com recobimento radicular sandd este o grupo controle.
Serdo realzadas dezessels clrurglas para recobrmenis no grupo confrole, dezessels restauracies am
Mesina cOMposia com cinrgla para recabimena nd gups RO @ dezessels restauraglas em cerdmica com
cinurgia para recaonmeanta no grupo Rl Serd felto acompanhamento ¢iNko Mimestralmants durams vinte &
quatno meses. O dadce obtidos nas disrentes fases serdo tabulados & submetidos & andllse pars detecpdo
de distribulplo nonmal @ homogensaidade. Em segquida, serd aplicada AMOVA & teste de Tukey (afa=0,05).
Pretenge-s2 por melo deste projeto, defnir o protocolo ciringico- restaurador gue Tomesa resultados
previsivels favorecendo o fratamento de pacientss com a condigio descrta.

Objstivo da Pesquisa:

Hipitess:

A supeniondace da restauragies am cermica na reabiitagio de lesles canvicals ndo canosas em dentes
£om recess gingival ratadss com anxerto e tecidd conjuntiv.

Objetive Primaro:

Analsar o comportamentn de ermertos de tecido conjuntivo na presenga de lesles cenvicals ndo canosas
MeEtELradas COM Mesna COMpOStaE & CEramica, &M dantes SUDSNores anterores oe paclentes sem hisiona oe
QEngivite & perodontie.

Objetive Secundanc:

1. Axallar a efigéncla do recobaimenio radcular sobre dols manenals restauratores difersnies CoOmMpEaNns
30 confroie (S00re dante);

2 Awalar 3 coendsiinela o2 Imerisrdnoias oCUEEE NoS dentes que apresemiam |esdn cenvical ndo carines;
3. Comelacionar 3 atura Gssea do relbondo alveclar com 3 axensdo @ profunddade da lesdo cenvical ndo
carosa

Avalks;io dos Rlscos e Benefichos:

Sequndo o5 pesqUISAtEs

Fiscos: O (nico MSCo apresentado & o de quebra de sigho quanto 3 identfcagio dos paclentes que sera
mirimizado pela codificacio dos prormhssros.

Beneficios: O benaflicdn desta pesquisa & Indreto, ou 5843, 06 resuitados medhorardo o ratamentn pars (nios
05 PACEMes QuUe pressarem de ratamento semelhanis.

Bredwiegn: A Jola heves de Axile 2131 - Bloco 187, sele 204 - Campos Sta. Miskca

Bairm: Seris M3-ics CEM. 35 &35-144

UPF: WG Munksiplo: UBERLANDLE

Tabafofen: [44)000 4131 Fax: (3400 50-4535 Eqral. cepipiops ot br
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Comantanios s Conslderagies sobre 3 Pesquiza

"Serdo selecionados deressals dentas com RG sem perda de esiuiura dentana, portanta, sem LONG,
sendo este o Grupo Commie. Serdo seledonados irinta @ dols dentes com RG e LCMG dsiribuidos sm dols
QPGS COM OeZessels dentas em cada, RD e Rl Os grupos condroie, D @ R serdo fratados, apenas com
dinurgla para recobrimento radicular, restauracio direta em resing composta e clrurgla para recobrimento
radicular & resiauracio Indireta am ceramica e crungia para recodrimento radicular, respectivameants. Na
avalagdo perodonial inlgal serdo obseniados o nival de InsargEo clinlca [profunddade de sondagem +
margem genglval), quantidade de genglva insenda {mm) & sangramento & sondagem. Os padienies
passardo por ralamenio penodonta besico com proflada, polimento Sentano 2 onentsces para escovagdo
araumatica dos dentes.

12 - Protocoio de ajuste oclusal: Os paclenies 1erdo 5USS arcadas moldadas para posiefor obiengdo de
modelos em gessa. Em sequita, serdo obidos registros dos mesmos com auxilio de arco faclal, Jige
r=gistno Inferodiusal em Relacdo CAntrica para que 06 modsloe possam s2r entdo montados em articulador
semijustavel (ASA). Sera reailzada andllse e dlagnostco de possiveis Intarmanincias ocusas am posico oe
rzlagdo canirica (RC) & Nos MovImetos excursivees (na guia anterion, guia caning &fou fungao em gnipa)
Apos deteceo das prematuridades serd reallzado ajuste ociusal nos Casts &M que houver necessidade
COM O ojedivo fe promoeer contains oousalks hamdnicos & igualmente dsrbulbos em badcs os demtes
POStErones &M maxima IntercuspidacSo canirica, alim de contato leve nos dentes anterones & nas guias
anteror e laterals, pemiTnds completa Sesocusio 00s dentes postanones.

1.3 - Protocolo restaurador: Meste momento 35 LONC serdo dvididas em doks gnupos: RD (restaurasso
direta) e Rl jresiauracdo Indieta). As LCHC do grupo RD receberdo restauraches adesivas Classe WV em
resina cOmposta do 1p0 nanoparticulada (Fitek Supreme XT, 3M-ESPE, St Paul, MN, USA) que apresenta
baa resisiancia & bom polimento superficlal. Apts conclusSo do procedmenta restaurador serd realzado
criterioso profocolo de acabamento & pollmento das restauwragies praviaments 3 reallzagdo da etapa
iningca, pois a previsibildade desta esta diretamente relaclonada 3 lisura da superfice da resturagio
{Dellberador et al, 2012) (Santamaria et al., 2011). Para Iss0, 35 restauragles serfo cuidadosamente
acabadas em nivel do iecido dental wilizando pontas diamaniadas de acabamento de granulagdo fna e
extra-ina {KIt Acabamento, KG Sorensen, Banuer, SP). Por im, discos de oxkio de aluminio [SofLex Pog-
Cn, 3M-ESPE) de granuiagds na & exiraing serdo uilzados para recotomo & polimenio final | Dellbersdar
et al, 2012). As LCNC do gnupo Rl serlo reabiliadss uilizsndo restauracies indretas em ceramica 06

Bredwrepn: Ay Jolis Neves de Axile 170 - Bleco “18°, sele 204 - Campos Sta. Mok
Bairm! Serk Mdsice CEF. 35 JpE-144
UF: W3 Mignbsigha:  LEERLAMOWE

Tebaform. |34 0004191 Fiax! 24s-4c E-mal: cop@popoafaibr
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dentes serad0 moldados em dupla-etapa utliizando materal 3 base de slicone por condensagan (Sion 2,
Dentispiy, USA) & apos 1 hora, 05 moides foram vazados com gesso 5po IV (Durone, Dentisply, USA). As
restauraces am ceramica Serdo confecionadas Com Gerdmica reloneda por leucita (195 Empeess, Ivociar-
Vivadent, Lischienstein) e fxadss com dmento resinoss de dupla ativagio (Rely X ARC, 3MEspe, 5t Paul,
LISAL

1.4 - Protocolo drirgien: Serdo realizadas a5 cliungas penodontals par recobrimento radicular 00s gIuDos,
Controle, RD 2 Rl de LCKC |3 Tralados de 3condd com O profocods resiauradon. Ser realzdo emienn de
tecido conjuniivo asEocado a0 reposicionamento coronal do retalho, com Inclsdes o tipo envelops,
minimamente Invasive e esteicamente previsivel. A area doadora de escolha para obtengo do teckdo
conjUntive 523 o palain na regido enire pré-moanss & MOlanss, o MEsmo 5873 entio poeiclonado na asa
receptora apts obtenglo e retalno 08 SSDEsEWNE pardal e sLUrado 30s tecidos agjacentes de modo 3
garantir sua Imabliidace (Linghe 2005)."

Amostra: 24 sujetins de pesquisa;

Financiamento propra;

Apresenta prontuano de acompanhamentn cinico, Apresents TCLE.

Imforma: "4 quantidade minima de cada tpo de tratamento a ser executado: restauragdo em resing
COMDOSta & restauragio em ceramica fol detenminada apos andllse de um especiallsta am estatisica parm
que 05 resultades do trabaiho tenham valldade e poder estatistico, conforme documEnto &M anexo.”

Conslderagdes aobre o Termos de apresentagao obrigatoria:

Apresemis: foiha de s, dedascio da Insiiuicio coparicipans, cara do pesgulsacor responssvel parE a
facuidace de odorbologla-FOUFL, barma de compromisso da equipe execuiors de acondo com 3 Resouglo

n* S5EM 2.

Recomendacies:
M0 A

Concluades ou Pendéncias & Lista de Inadequagies:
Atengeu a pendéncia apontada no parecer 332,104,

D= 3o com 35 atrsulpdes defnidas na Resoluc3o CHS 46612, 0 CEP manifesia-se pela aprovacio do
profocol) g2 pesquisa proposha.

Efelmingt: Av Jolia Wirems de Asds 7171- Bloco “187, sele 24 - Campos St Mk
HBairro.  Serris MSscw CEF. 35405184
UF: WS Munbsiplo: UBERLANOLS

Tabafostn! | 3d00rS0-4131 P (oo sg-4xas Eamal. ceqslSyiops b b
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O profocplo ndo apresenta problemas de &8ca nas condutas de pesquisa com seres humanos, nos limites
i3 redaian @ da metndogls apreseniadas.

Siuagio oo Parscer:

Aprovads

Macessita Apreciagao da COMEP:

Mao

Conalderagies Finals a critero do CEP:

Diata pam entrega de Ralattno Pardal a0 CERUFU: abrll de 2014,
Diata pam entrega de Ralattno Pardal a0 CERUFU: abrll de 2015,
Diata par entrega de Ralatono Fina a0 CERUFU: abil de 2046,

OB O CERUFU LEMBRA QUE GUALGUER MUDAMCA NO PROTOCOLO DEVE SER INFORMADA
IMEDIATAMENTE AC CEP PARA FINS DE AMALISE £ APROVACAD DA MESMA,

© CEPIUFU lembra que
3 52guUNdo a Resoiugio 456/12, 0 pesquisador devera amuivar par S anas o reiattno da paequisa e os
Termos de Consentimento Livie e Esclareckdo, 355inacos peio sujeln de pesquisa.

b- podara, por escolna aleatona, viskar o pesquisador para confersncla do redatono & documentagio
pertinents aa projeto.

- 3 SINOVELED 00 protocolo de pesquisa pelo CERYUFL di-se am decomancia do atendmento 3 Resmupan
4EGMZCNS, nE0 Implicando na qualidade clentifea oo mesmao.

Cremapies 30 pesguisactor

& O sujeito da pesquisa tem a IDertage d8 recusar-6e 3 participar ou de retirar seu consemtimento em
qualquer fase da pEsQUIS3, 5em penalizagso akJuma & sam prejulzs 30 58U CUdado (Res. CNS 46512 e
deve receber Uma copia oo Termo de Consantimento Livie & Esdlarecioo, na Indegra, por eie assinacd.

£ O pesquisatior dave desenvolver 3 Pesquisa conforme Gelineada No protocoio provado & BesContnuar o
esiudo sHmEnie 300 andllse das razfies da desconiinuidade peio CEP que o agrovou (Res. OHS ),
aguardandn seu parsCer, EXcein qQUandD perceDer fsco ou dand ndo previsio ao sujsho partidpants ou
quando constatar 3 superiondade de regime oferecito 3 um 005 grupCs

Erlaiisa: A Jolia Werms de Avde T170- Bleco “147, sale 204 - Campos Sta. M=k
Bairm: Seris Mo CEP. 35405144
UF: MG Munkssha: LEERLAMOWE
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3 pesqUIS3 gue M2QUEIAM a3 Imedala

& O CEP deve sar infonrado de iodos 0E efeline 3dversos ou Ta10E relevames que alierem o cnsd nommal
o ezt (Rss. CHS)L £ papel de 0 pesquisator assequrar medidas Imedlatas aosquadas freme a evento
VSIS0 Qrave DCOMaD (Mesmo que tenha SD am DU centmo) & enviar noftaacio a0 CEP & 3 Agéncla
Mackonal de Viglldncia Sanitara ; ANVISA ; junfo com seu posiclonaments.

i, Everiuais modficacdes ou emendas 3o profocoio devem ser apresantadas ap CEP de forma clara e
sUCinta, entificandd 3 pante 80 protocoin 3 sar modcada @ suas |ustfcativas, Em 0aso o8 projeins 4o
Zrupo | ol || apresentancs antanormente 3 ANVISA, 0 DESIUISSONT O PatroEinador deve envia-Has tamoem
& mesma, junto com o parecer aprobatdno do CEP, para serem |uniadas a0 protocolo Inidlal (Res. 251097,
Hem .28} & prazo para enfrega de relaitno & de 120 dias apos o ming da execucdo prevista no
CIonJgrama do projeto, conforme noma

UBERLANDIA, 30 de Agosto de 2013

Agalinador por:
Sandra Terszinha de Farlas Furtade
Erlwimon: Ay Jolc Naves do Axile F121- Bloco “1A°, sele 224 - Campoes Sta. Méckea
Bairm: St Mdcicw CEF. 35 k144
UF: MG Munkshsba.  LEERLARNIE
TeaPorsr. |4 0rsn4111 Fax! (3094735 E-mal: ceplpiopeafebr
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