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“Os que se encantam com a préatica sem a ciéncia
sao como os timoneiros que entram no navio sem
timdo nem bussola, nunca tendo certeza do seu
destino.”

Leonardo da Vinci (1452 — 1519)
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RESUMO

O objetivo do presente estudo foi avaliar o efeito da aplicacdo de clorexidina apds o
condicionamento &cido na preservagdo da camada hibrida, avaliando a resisténcia
de unido imediata e a longo prazo de pinos de fibra de vidro cimentados & dentina
radicular. Setenta e dois dentes unirradiculares superiores humanos foram
selecionados. Os canais radiculares foram alargados para receberem os pinos de
fibra de vidro e aleatoriamente divididos em trés grupos (n=24). No Grupo Controle
(Gceontrol), 0 pino de fibra de vidro foi cimentado de acordo com as instrugdes do
fabricante, utilizando um sistema adesivo convencional de trés passos e um cimento
resinoso dual. Os grupos tratados com digluconato clorexidina Gecrxo2z € Gerxe
receberam a aplicacdo de solucéo de clorexidina 0,2% e 2%, respectivamente, apds
o condicionamento com &cido fosférico e os pinos foram cimentados utilizando o
mesmo sistema adesivo e cimento utilizados no Geonro. AS raizes foram
seccionadas transversalmente ao longo eixo do dente, em fatias de 0,68 (x 0,09)
mm. Metade dos dentes foi submetida ao ensaio de push-out apds 24 horas e a
outra metade, apds seis meses de armazenamento em agua destilada, a 37°C. Os
valores foram analisados com ANOVA de duas vias e teste de comparagdes
multiplas de Tukey, com nivel de significancia de 5%. A aplicacdo de clorexidina ndo
influenciou a resisténcia de unido quando os dentes foram avaliados no mesmo
periodo de armazenagem (p>0,05). O tempo de armazenamento diminuiu
significativamente a resisténcia de unido de 24 horas para 6 meses, em todos 0s
grupos (p<0,05). A aplicagdo de clorexidina n&o preveniu significativamente a
degradacdo da resisténcia de unido de pinos de fibra cimentados em raizes de
dentes humanos, apoés seis meses de armazenamento.

Palavras-chave: Clorexidina; Push-out; Pino de fibra de vidro; Camada hibrida



ABSTRACT

Introduction: This study evaluated the effect of chlorhexidine applied after
dentin phosphoric acid etching on hybrid layer preservation, analyzing the immediate
and long-term bond strength of a fiber post cemented to root dentin. Methods:
Seventy-two single-rooted, human upper teeth were selected for analysis. Root
canals were enlarged for fiber post cementation and were randomly divided into
three groups (n= 24). After phosphoric acid etching, each group received a different
dentin treatment. In the Control Group (Gcontra), the fiber post was cemented
according to the manufacture’s instruction, using a three-step etch-and-rinse
adhesive and a dual-cured resin cement. The Chlorhexidine 0.2% Group (Gcux 0.2)
and the Chlorhexidine 2% Group (Gchx 2) received an application of a chlorexidine
digluconate solution of 0.2% and 2%, respectively, after phosphoric acid etching, and
the post was cemented using the same adhesive and cement that was used in the
Geontrol- Te€th were sectioned transversally in slices of 0.68 (x 0.09) mm. Half of the
teeth were submitted to push-out bond strength after 24 hours and the other half
were submitted after six months of distilled water storage at 37°C. Data were
analyzed by using the two-way analysis of variance (ANOVA) and a post hoc tests
using the Tukey multiple comparison test at a = 0.05. Results: Chlorhexidine
application had no influence on bond strength when teeth were stored for the same
period of time (p>0.05). The storage time significantly decreased the bond strength
values of 24 hours to six months, in all groups (p<0.05). Conclusion: After six
months, chlorhexidine application did not effectively arrest bond strength degradation

of fiber post cemented in human roots.

Keywords: Chlorhexidine; Push-out bond strength; Fiber post; Hybrid layer
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INTRODUCAO

A restauracéo de dentes tratados endodonticamente e com grande destruigao
coronaria deve ter como objetivo possibilitar o reestabelecimento da funcdo e
estética. Para isso, muitas vezes é necessario que se utilize pinos intrarradiculares,
que é o tratamento universalmente aceito para esses casos (Perdigéo et al., 2007).
As reteng0Oes intra-radiculares ideais sdo aquelas que n&do se deslocam do canal
radicular e que distribuem as forgas que incidem no dente de maneira uniforme,
diminuindo o risco de fraturas radiculares (Asmussen et al., 1999; Naumann et al.,
2007).

Os pinos metalicos fundidos vém sendo utilizados na pratica clinica por muito
tempo, contudo o numero de fraturas radiculares associadas a eles é grande,
qguando comparado ao de dentes vitais (Qing et al., 2007) e ao de pinos de fibra
(Akkayan et al., 2002; Fokkinga et al., 2004; Schwartz et al., 2004). A resisténcia a
flexdo dos diferentes materiais dos pinos radiculares é superior & da dentina,
contudo os pinos de fibra apresentam uma resisténcia a flex&o inferior a dos pinos
metalicos, incluindo pinos de titanio e ouro (Plotino et al., 2007). Sendo assim o0s
pinos de fibra tendem a causar menos fraturas radiculares do que 0s pinos
metalicos. Além disso, os pinos de fibra apresentam a vantagem de possuir o
modulo de elasticidade semelhante ao da dentina (Baldissara et al., 2006; Qing et
al., 2007). Os primeiros pinos pré-fabricados de fibra introduzidos no mercado no
inicio da década de 90 foram os de fibra de carbono. Posteriormente, buscando-se
uma melhora na estética, foram langados outros tipos de pinos de fibra, como os de

fibra de vidro e os de fibra de carbono revestidos por quartzo.
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Com o objetivo de promover uma melhor retengdo dos pinos de fibra no
interior do canal radicular, langa-se mao de cimentagdes adesivas. Contudo, muitas
falhas nestas cimentagbes, sdo clinicamente observadas, principalmente na
interface adesiva cimento/dentina (Fredriksson et al., 1998). Alguns fatores podem
influenciar negativamente no desempenho da cimentagéo adesiva de pinos de fibra:
a dificuldade de penetracédo da luz para a ativagdo dos sistemas adesivos e dos
cimentos, fotoativaveis ou duais (Boone et al.,, 2001; Boschian Pest et al., 2002;
Goracci et al, 2007); a incompatibilidade quimica entre resinas compostas
quimicamente ativadas e sistemas adesivos com baixo pH e muito hidrofilos
(Sanares et al., 2001); o alto valor do Fator Cavitario (Fator-C) presente nas
cimentagdes intra-radiculares (Bouillaguet et al., 2003); e a espessura da linha de
cimento, que deve ser fina (De Jager et al., 2005), entre outros.

A contracdo de polimerizagéo pode afetar a interface adesiva com a dentina,
dependendo da configuracdo da cavidade (Feilzer et al.,, 1987; Mallmann et al,,
2007). A adesdo a dentina radicular fica comprometida tendo em vista que na
cimentacao intrarradicular estima-se que o valor do Fator-C é em torno de 200, para
uma espessura de cimento de 150um (Bouillaguet et al., 2003). Com base nisso, a
linha de cimento deve ter a menor espessura possivel, para diminuir o efeito da
contracdo de polimerizagdo do cimento sobre a interface adesiva (De Jager et al.,
2005).

A adesdo ao tecido dentindrio depende em sua grande maioria do
embricamento micromecéanico dos monémeros com as fibras coladgenas expostas
pelo condicionamento &cido. Entretanto, o processo de esclerose dentinéria dificulta
a exposicdo destas fibras com o condicionamento &cido (Schwartz, 2006),

comprometendo assim, o processo de adesdo a dentina radicular. Algumas
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dificuldades na aplicagdo dos sistemas adesivos, como o incompleto preenchimento
do canal radicular com o acido e a dificuldade de conseguir uma adequada
evaporacdo do solvente do primer podem comprometer o processo de adesédo
(Schwartz, 2006).

Sendo assim, o processo de hibridizacdo do tecido dentinério radicular
assume papel importantissimo para a criacdo de condi¢bes mais favoraveis a
adesdo. Para isso o condicionamento acido deve ser capaz de remover a lama
dentinéria criada durante o preparo do canal radicular (Goracci et al., 2004; Kececi
et al., 2007), assim como desmineralizar a dentina e expor as fibras colagenas
(Erickson, 1992). Além disso, a longevidade da adesdo ndo depende apenas destes
fatores, pois polimeros com propriedades mecéanicas reduzidas levam a uma menor
longevidade da adesdo, quando a formacdo da rede polimérica e a reticulacdo
foram comprometidas no processo de polimerizacdo (Paul et al., 1999; lkeda et al.,
2005). Os polimeros com baixo grau de converséo facilitam a interpenetracdo de
adgua e outros componentes do meio, podendo ocasionar a degradagdo dos seus
constituintes ao longo do tempo (Carrilho et al., 2004; Pashley et al., 2004).

A adesao a dentina coronaria é um processo mais simples e previsivel do que
a adesdo a dentina radicular (Schwartz, 2006; Goracci et al., 2007). Portanto, os
testes mecéanicos empregados para avaliar a adesdo de materiais & dentina
coronaria podem ndo ser satisfatorios para testar a adesdo a dentina radicular
(Schwartz, 2006). O teste de microtragéo para dentina radicular, por exemplo, ndo
apresenta resultados confiaveis, pois mostram elevado desvio padrdo e um alto
percentual de falhas prematuras (Goracci et al., 2004; Goracci et al., 2007). Mesmo
com adaptacbes do teste de microtragcdo, este ndo parece ser 0 ensaio mais

indicado para verificar a eficacia de sistemas de retencdo de pinos intra-radiculares
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(Mallmann et al., 2007). O método de push-out tem sido utilizado para ensaios de
retencdo de pinos endoddnticos pré-fabricados, contudo, devido as amostras
possuirem uma maior espessura, a area adesiva € muito grande, podendo
ocasionar uma distribuicdo irregular das tensbes e fraturas prematuras.
Recentemente vem sendo utilizada uma técnica adaptada, chamada de thin-slice
push-out ou micropush-out, na qual as fatias da raiz sdo menos espessas (+
1,0mm), uniformizando a distribuicdo de tensdes e demonstrando resultados com
menores variagdes (Goracci et al., 2007).

Assim como o sistema adesivo e a polimerizagédo do cimento podem interferir
no sucesso e longevidade da adesdao em dentina radicular, também as
metaloproteinases parecem ter alguma influéncia sobre esse processo.
Recentemente, alguns trabalhos vém demonstrando que as metaloproteinases da
matriz (MMPs) da dentina podem ser responsaveis pela degradagdo do colageno,
exposto durante o condicionamento &cido, ndo preenchido pelo sistema adesivo
(Ferrari et al., 2004; Pashley et al., 2004), ja que as MMPs séo ativadas pelo baixo
pH gerado pelo é&cido fosférico ou pelos monémeros fosfatados. As
metaloproteinases mais presentes no tecido dentinario sdo a MMP2 e a MMP9 e
elas sdo responséaveis pela quebra da tripla hélice da fibra colagena e sua posterior
degradagéo (Pashley et al., 2004). Esta degradagao pode resultar na nanoinfiltragéo
entre a dentina e a restauragéo (Sano et al., 1995; Pashley et al., 2004), podendo
ocasionar a falha da restauracdo ao longo do tempo. Mesmo n&o havendo presenca
bacteriana, o colageno pode ser degradado pelas metaloproteinases presentes em
pequena quantidade na matriz dentinaria (Pashley et al., 2004; Schwartz, 2006).
Com o intuito de reduzir esta degradacdo sugeriu-se a aplicagcdo de inibidores de

metaloproteinases apds o condicionamento acido da dentina. Para tal, a clorexidina
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€ um inibidor bastante utilizado, apresentando sucesso laboratorial (Pashley et al.,
2004) e clinico (Hebling et al., 2005). Contudo, a literatura carece de estudos sobre
a aplicacdo de inibidores de metaloproteinases, como a clorexidina, na dentina

radicular, com o intuito de melhorar a adeséo intra-radicular ao longo do tempo.
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OBJETIVO

Avaliar a influéncia da aplicagdo de um inibidor de metaloproteinase, na
resisténcia de unido imediata e apds seis meses, a dentina radicular da cimentacao

de pinos de fibra de vidro, utilizando a técnica de micropush-out.
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Abstract

Introduction: This study evaluated the effect of chlorhexidine applied after
dentin phosphoric acid etching on hybrid layer preservation, analyzing the immediate
and long-term bond strength of a fiber post cemented to root dentin. Methods:
Seventy-two single-rooted, human upper teeth were selected for analysis. Root
canals were enlarged for fiber post cementation and were randomly divided into
three groups (n= 24). After phosphoric acid etching, each group received a different
dentin treatment. In the Control Group (Gconra), the fiber post was cemented
according to the manufacture’s instruction, using a three-step etch-and-rinse
adhesive and a dual-cured resin cement. The Chlorhexidine 0.2% Group (Gcux 0.2)
and the Chlorhexidine 2% Group (Gchx 2) received an application of a chlorexidine
digluconate solution of 0.2% and 2%, respectively, after phosphoric acid etching, and
the post was cemented using the same adhesive and cement that was used in the
Geontrol- Teeth were sectioned transversally in slices of 0.68 (x 0.09) mm. Half of the
teeth were submitted to push-out bond strength after 24 hours and the other half
were submitted after six months of distilled water storage at 37°C. Data were
analyzed by using the two-way ANOVA and a post hoc tests using the Tukey
multiple comparison test at a = 0.05. Results: Chlorhexidine application had no
influence on bond strength when teeth were stored for the same period of time
(p>0.05). The storage time significantly decreased the bond strength values of 24
hours to six months, in all groups (p<0.05). Conclusion: After six months,
chlorhexidine application did not effectively arrest bond strength degradation of fiber
post cemented in human roots.

Keywords: Chlorhexidine; Push-out bond strength; Fiber post; Hybrid layer
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Introduction

The restoration of endodontically treated teeth with extensive loss of coronal
structure often requires the use of intra-canal posts. Most clinical failures involving
fiber posts occur over time through debonding (1). Thus, the bonding stability of
post/cement/dentin must be achieved. The hybridization process of dentin has an
important role for creating favorable conditions for dentin bonding (2) to increase its
bond strength.

Intending to increase the longevity of hybridization, Matrix Metalloproteinase
(MMP) inhibitors such as chlorhexidine have been studied (3, 4). The MMP of dentin
could promote collagen degradation (3), leading to water penetration at the hybrid
layer, and an increase in hydrolytic degradation of filling materials, and decreasing
the quality of materials interface with tooth substrate. The application of
chlorhexidine in the root canal is a procedure described in the literature; however, its
application has been specifically to clean the canal before luting procedures (5-7).
Chlorhexidine application to preserve the hybrid layer and consequently, increase
the bond strength longevity, such as at coronal dentin, has not yet been evaluated
for fiber post cementation, at the best of authors’ knowledge.

The purpose of this study was to evaluate the effect of chlorhexidine applied
after dentin phosphoric-acid etching on hybrid layer preservation, analyzing the

immediate and long-term bond strength of a fiber post cemented to dentin.
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Materials and Methods
Specimen Preparation

Seventy-two single-rooted, human upper teeth, extracted for therapeutic
reasons, were selected for this study. This study was revised and approved by the
local Ethics Committee (276/08). Freshly extracted teeth were immediately stored in
distilled water at 4°C for no more than 6 months. In order to be included in this study,
these criteria had to be met: straight roots; absence of root decay and/or previous
endodontic treatment; and a root length of at least 10 mm. External debris were
removed with a periodontal curette. The crown surfaces of each tooth were
sectioned below the cement-enamel junction perpendicular to their long axis, using a
slow speed diamond disc under water coolant.

After endodontic access, the working length was established with the direct
method, by subtracting 1 mm from the real root length, as determined by introducing
a no. 10 K-file (Maillefer-Dentsply, Ballaigues, Switzerland), until the file was visible
through the apical foramen. The root canals were prepared with K-files, using the
step-back technique (8). The coronal portion of each canal was shaped with size 2
Gates-Glidden drills. The root canals were irrigated with 3 mL of distilled water,
preceding the use of each instrument. After final irrigation, the root canals were

completely dried with absorbent paper points.

Bonding of fiber posts

The post space of each specimen was enlarged with a no. 2 drill from the
Exacto® post system (Angelus, PR, Brazil), 4 mm before the working length depth.
The fiber post had 20mm of length, 1.4mm of cervical diameter and 0.9mm of apical

diameter. To standardize the method, the same operator performed all of the
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procedures. Following post space preparations, the roots were randomly divided into
three groups of 24 teeth each.

Intracanal dentin was etched with 37% phosphoric acid for 15 seconds, rinsed
with distilled water for 15 seconds, and then gently dried with absorbent paper
points. After etching the dentin, the chlorexidine and adhesive system were applied,

according to each group (Figure 1).

Figure 1. Description of the groups, according dentin treatment, after dentin

phosphoric acid etching.

A 3-step total-etch adhesive system (Scotch Bond Multi-purpose
Geontrol Plus, 3M ESPE) was applied to the moist dentin with disposable

microbrush tips, according to the manufacturer's instructions.

A 0.2% chlorhexidine water solution was applied for 60 seconds

with disposable microbrush tips and gently dried with absorbent

Cenoz paper points. Then, the adhesive system was applied, according
to manufacturer’s instructions, as for the Geontrol-
A 2% chlorhexidine water solution was applied for 60 seconds
e with disposable microbrush tips and gently dried with absorbent
CHX 2

paper points. Then, the adhesive system was applied, according

to manufacturer’s instructions, as for the Geontrol.

The fiber posts were cleaned with 96% ethanol and the silane was applied
with disposable microbrush tips. The Catalyst (3M ESPE) was applied into the posts
after they were completely dry, and immediately before cementation. Afterwards, the

dual-cured resin cement RelyX ARC (3M ESPE, St Louis, MO) was inserted into the
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root canal with Accudose® needle tubes and a Centrix syringe (Centix Inc, Shelton,
CT, USA), and the fiber post (Exacto®, Angelus, PR, Brazil) was inserted and excess
cement was removed. Light activation was performed through the cervical portion of
the root for 30 seconds at the buccal and lingual surfaces, for a total of 60 seconds
of light exposure, with 5mm of distance between source and root. The resin cement
and adhesive were light-activated with XL2000 (3M ESPE), which had an output
intensity of 600 mW/cm?. The power of the light curing unit was gauged with a

radiometer (Model 100, Demetron Research Group, USA).

Push-out test

All of the groups were stored in 37°C distilled water for 24 hours, and
sectioned into slices with 0.68 (x 0.09) mm thickness in a precision cutting machine
(Low Speed Saw, Buehler) under constant water coolant. The slices of twelve teeth
from each of the groups (Gcontrol; Gehx 0.2; Genx 2) were stored in 37°C distilled water
for 24 hours, and the remaining teeth were stored for 6 months before the push-out
test. The cervical and apical diameter of the canal and the thickness of all of the
slices were measured with a digital caliper. Each section was marked on its apical
side and positioned on a base, with a central hole, in a universal testing machine
(DL2000, EMIC, Sao José dos Pinhais, PR, Brazil). The push-out test was
performed by applying a compressive load to the apical side of each slice by using a
0.7-mm-diameter cylindrical plunger attached to the upper portion of the testing
machine. A crosshead speed of 0.5 mm/min was applied until bond failure occurred.
To express the bond strength in megapascals (MPa), the load upon failure was

recorded in newtons (N) and divided by the bond area (mm?) (9).



23

Data were analyzed by using the two-way analysis of variance (ANOVA) and

a post hoc tests using the Tukey multiple comparison test at a = 0.05.

Results

The results of the bond strength analysis are presented in Figure 2. The
control group had a mean and standard deviation of 15.15 (x 2.35) MPa for 24 hours
and 9.66 (+ 1.21) MPa for six months. For the test groups (CHX) for 24 hours, the
values of mean and standard deviation were 14.54 (+ 2.43) MPa and 15.13 ( 3.97)
MPa for chlorhexidine concentrations of 0.2% and 2%, respectively. The test groups
for six months showed a reduced bond strength, with 11.35 (+ 1.28) MPa and 10.28
(= 3.16) MPa of mean and standard deviation for 0.2% and 2%, respectively. The
length of time of storage significantly affected the bond strength of the fiber posts.
The results demonstrated a statistical difference between the 24-hour storage time
and that of 6 months, for all groups (p<0.05). The bond strength values of the 24-
hour time period for all of the groups were statistical higher than after 6 months. No
statistical differences were found (p>0.05) when groups with the same storage time

were compared.
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The central circle represents the mean value, and vertical bars denote the standard deviation.
The same capital letter in the same storage time demonstrates that there were no statistically

significant differences among the means (p>0.05).

Figure 2. Graphic of the results of push-out (means and standard deviations),

comparing different groups in the same storage time.
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among the means (p<0.05).
Figure 3. Graphic of the results of push-out (means and standard deviations),

comparing same groups in different storage times.
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Discussion

In this study, the chlorhexidine application, after phosphoric acid etched root
dentin, showed no influence on the immediate and longitudinal bond strength of fiber
post to dentin. Six months of storage showed significantly lower resistance values for
all of the groups. To evaluate bond strength of fiber post to dentin, many tests were
used; however, the micro push-out test was used here because it has been
previously shown to produce more reliable data for post cementations (10).

The longevity of the cement/adhesive/dentin bond is directly related to the
quality of the formed polymer (11) and the integrity of the uncovered collagen (12).
The uncovered collagen may be degraded for MMPs action in coronal dentin (3, 13),
leading to degraded bond interfaces. Some studies (4, 14) have shown the presence
of these enzymes in root dentin, which has led to the theory that MMP-2, MMP-8 and
MMP-9 must be inactivated to obtain a stable hybrid layer over time (15, 16).
Chlorhexidine has been investigated as an effective inhibitor of MMP that does not
have a negative affect on the bond strength (17).

In this study, the application of chlorhexidine showed no influence upon the
immediate bond strength of the fiber post to root dentin. In the coronal dentin, similar
results were found elsewhere (17). Other studies (13, 16) have demonstrated the
reduction of bond strength degradation longitudinally, after chlorhexidine application.
However, these studies used coronal dentin, with suitable conditions for an adequate
photo-activation of adhesive and composite. The root canal presents a different and
more challenging environment, compared to coronal dentin. Adhesive procedures in
this environment are a concern, since there is low light penetration into the root canal
during polymerization (18, 19), and, a low degree of conversion of formed polymer

allied to the high stress in bond interface.
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Polymer degradation can be avoided with the use of a high degree of
conversion and cross-linking materials in the root environment (11). All of the groups
showed significantly lower bond strength values after six months of storage than
after 24 hours of storage. A dual-cured 3-step adhesive system for fiber post
cementations was used (Figure 1). The self-cured adhesive has a lower degree of
conversion when a low amount of light is available (20), such as in the root canal. A
low degree of conversion can reduce the bond strength (21) and increase the
adhesive layer permeability (22). The passage of water through polymer network
lead to a decrease in the mechanical properties of the formed polymer (11) and
reduced the bond strength (23). The water uptake of the polymer produces a
relaxation process that leads to a separation of polymer chains by a reduction in the
frictional forces (24) that leads to degradation of the material, and consequently a
reduction in the longitudinal bond strength. In the present study, the hydrolytic effect
on the polymer could have influenced evaluation of the longitudinal bond strength.

The bond strength of resin cement to root dentin seems to have a correlation
with the sealing ability of the material (25). In the present study, all of the groups had
a reduction in bond strength after six months of storage and this can be associated
with a decrease in the sealing ability of cementations over time. Despite the
reduction of bond strength, the sealing ability can also be associated with collagen
(13) and polymer degradation (11). In the present study, six months of storage may
not have been enough to show an effect of chlorhexidine in prevention of the
collagenolytic effect of MMPs.

The maintenance of long-term post cementation into the root canal must be
performed to prevent microleakage and to improve the prognosis of endodontic

therapy (26). For this purpose, the hydrolytic stability of polymers and the integrity of
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the hybrid layer should be studied further. Even though the application of
chlorhexidine did not prevent degradation of the hybrid layer after 6 months of
storage, its application may prevent long-term recontamination of the canal, thereby
increasing the clinical longevity of the root canal cementation. In the present study,
chlorhexidine did not arrest bond strength degradation of the fiber posts cemented in

human roots after six months.
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CONSIDERACOES FINAIS

No presente estudo, ocorreu degradagdo e diminuicdo da resisténcia da
unido adesiva em todos os grupos apds seis meses, ndo havendo diferenca entre 0s
grupos com e sem aplicacéo de clorexidina apds o condicionamento acido. Diversos
estudos vém demonstrando a acdo da clorexidina como efetivo inibidor de MMP,
diminuindo a degradacgéo da uniéo dentina/adesivo (Pashley et al., 2004; Hebling et
al., 2005; Soares, Pereira et al., 2008; Loguercio et al.,, 2009, De Munck et al.,
2009). Entretanto estas avaliacdes vém sendo realizadas em dentina coronaria,
onde é possivel que se proceda uma adequada fotoativagdo dos polimeros
envolvidos (Boone et al., 2001; Boschian Pest et al., 2002). No interior do conduto
radicular, onde existe grande dificuldade de penetracdo da luz, a degradacdo do
polimero pode tornar-se mais relevante em periodos menores de armazenagem,
sobrepondo este efeito deletério sobre a propalada potencialidade da clorexidina de
preservacéo do colageno exposto.

Os achados do presente estudo sugerem que a aplicagdo de clorexidina,
apo6s o condicionamento 4cido da dentina radicular, ndo interfere na resisténcia de
unido da cimentacdo de pinos pré-fabricados. Por outro lado, é possivel que o
tempo de armazenagem néo tenha sido suficiente para evidenciar o efeito da
clorexidina como inibidor de metaloproteinases de matriz (MMP), uma vez que
estudos sugerem que a degradacdo hidrolitica do polimero formado € mais
pronunciada do que a prépria degradacdo da matriz de coldgeno (De Munck et al.,
2009). Portanto, de acordo com o delineamento deste trabalho, a adicdo de mais um
passo clinico de aplicagdo da clorexidina com o intuito de reduzir a degradacao da

unido cimento/adesivo/dentina, néo se justifica
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Apesar das limitagdes, o ensaio de micro push-out ainda parece ser o mais
adequado para a andlise da resisténcia de unido de materiais no interior do conduto
radicular (Soares et al., 2008; Goracci et al., 2007). Além do desempenho da
cimentacdo como um todo, também a caracterizacdo por tercos radiculares,
mostrando ou néo diferenga entre eles pode ser realizada. Neste trabalho ndo foram
encontradas diferencas entre os tercos cervicais, médios e apicais dos diferentes
grupos (p>0,05), contudo foi encontrada diferenca entre os diferentes tempos de
armazenagem (p<0,001).

Avaliagdes da interface adesiva, como o grau de converséo no interior da
camada hibrida fazem-se necessérios para que se consiga entender os fenémenos
envolvidos na formacdo da unido dentina radicular/adesivo e seus processos de
degradagdo. Para isso uma andlise por espectroscopia vibracional micro-raman
apresenta-se como uma abordagem complementar interessante. Com a analise por
raman, é possivel que se avalie a composicdo quimica em &reas bastante
reduzidas, em torno de 1um, sendo possivel a avaliacdo da penetracido dos
polimeros, identificando quais tém maior penetracdo, a qualidade da camada hibrida
formada e o grau de conversdo em diferentes locais (Van Meerbeek et al., 1993;
Santini et al., 2008). Os resultados gerados com esse tipo de andlise poderéo trazer
grande contribuicdo cientifica para a compreensao deste fen6meno.

Sabe-se que a presenca de material sujeito & degradagéo ao longo do tempo
no interior do canal radicular pode acarretar efeitos citotéxicos nos tecidos
periapicais, tendo em vista que os materiais lixiviados podem se difundir pelo canal
radicular (Brackett et al., 2008). Com base nisso deve-se buscar materiais que
apresentem maior grau de conversdo, com baixa contracdo de polimerizagdo e

técnicas que minimizem a degradagcdo do colageno da dentina exposto apds o
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condicionamento acido. A manutencé@o da unido pino/cimento/dentina ao longo do
tempo previne a infiltragdo bacteriana através do canal radicular bem como a falha
prematura da restauragdo ocasionada pelo deslocamento do pino, justificando e
valorizando o investimento na producgédo cientifica nesta area do conhecimento da

Odontologia.
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Universidade Federal do Rio Grande do Faculdade de Odoh

ologia

COMITE DE ETICA EM PESQUISA
RESOLUCAO

O Comité de Etica em Pesquisa e a Comissdo de Pesquisas da Faculdade
de Odontologia da Universidade Federal do Rio Grande do Sul analisaram
o Projeto:

Ndamero: 276/08

Titulo: INFLUENCIA DA APLICAAC,I"\O DE UM INIBIDOR DE
METALOPROTEINASES NA RESISTENCIA DA UNIAO ADESIVA A
DENTINA RADICULAR.

Investigador(es) principal(ais): Susana Maria Werner Samuel e CD.
Vicente Castelo Branco Leitune.

O Projeto foi aprovado na reunido do dia 13/03/2008, Ata n° 03/08 do
Comité de Etica em Pesquisa e da Comissdo de Pesquisas, da UFRGS,
por estar adequado ética e metodologicamente de acordo com a
Resolucao 196/96 do Conselho Nacional de Saude.

Porto Alegre, 13 de marcoo de 2008.
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