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Infiltration of Rhodamin B into three materials used as cervical barrier

Infiltracao da Rodamina B em trés materiais utilizados como tampdo cervical
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ABSTRACT

Objective
To evaluate in vitro the sealing ability of three materials used as cervical barrier for internal dental bleaching.

Methods

Thirty-three canines wereselected, andafter biomechanicalrootcanal preparation, the canals werefilled by lateral condensation technique. Afterthe
filling material setting reaction, the teeth were randomly divided into three groups of ten teeth each, according to the following materials for
constructing the cervical barrier: X Temp LC; Vitro Fil; Coltosol. The control group consisted of three teeth, without placement of the cervical
cap. Sodium perborate /distilled water associated with 2% Rhodamin B were used as bleaching substance. After placing the bleaching agent
in the pulp chamber, access cavities were sealed with temporary cement IRM and samples were stored at 37 ° for 7 days. After this period,
the samples were cleaved longitudinally, and leakage was evaluated by the visual method. The data were submitted to Pearson test with a 5%
level of significance.

Results
No statistically significant difference was found between the study groups, however, the largest number of specimens with a lower degree of
leakage were found in the Coltosol group.

Conclusion
All the materials evaluated for making the cervical cap allowed some level of leakage.

Indexing terms: Nonvital tooth. Tooth bleaching. Tooth resorption.

RESUMO

Objetivo
Avaliar in vitro a capacidade seladora de trés materiais utilizados como barreira cervical durante o clareamento interno.

Métodos

Foram selecionados trinta e trés caninos humanos, que apds o preparo biomecanico dos canais radiculares, foram obturados pela técnica
da condensacao lateral ativa. Apos a reacdo de presa do material obturador os dentes foram divididos aleatoriamente em trés grupos de
dez dentes cada, de acordo com os seguintes materiais para confec¢do da barreira cervical: X Temp LC; Vitro Fil; Coltosol. O grupo controle
constituiu de trés dentes sem a confeccao do tampao cervical. Utilizou-se como substancia clareadora o Perborato de Sédio/ agua destilada
associado a Rodamina B 2%. Apds a colocacao do agente clareador na camara pulpar, as aberturas coronérias foram seladas com cimento
provisorio IRM e as amostras foram armazenadas em estufa a 37° por 7 dias. Apos esse periodo, as amostras foram clivadas no sentido
longitudinal, e a avaliacdo da infiltracdo foi realizada pelo método visual. Os dados foram submetidos ao teste estatistico de Kruskal-Wallis,
com nivel de significancia de 5%.

Resultados
Nao houve diferenca estatisticamente significante entre os grupos de estudo, embora o Coltosol tenha obtido maior nimero de espécimes
com menor grau de infiltracao.

Concluséo
Todos os materiais avaliados na confeccdo do tampéo cervical permitiram algum nivel de infiltracao.

Termos de indexagdo: Dente ndo vital. Clareamento dental. Reabsorcdo de dente.
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INTRODUCTION

Frequently, the teeth are a source of personal
dissatisfaction, and color change is one of the reasons for
seeking dental treatment'. This is why tooth bleaching is
one of the most sought-after esthetic treatments in dental
offices?.

Tooth bleaching techniques have become very
popular and their precise purpose is to fulfill the desire
for improved esthetic appearance, so highly appreciated
nowadays. For this purpose, different types and
concentrations of chemical agents are used, which must
at all times be applied under the control and supervision
of the dentist

Non vital tooth bleaching is a conservative and
esthetic alternative in the treatment of teeth darkened
after endodontic treatment, offering greater preservation
of tooth structure, at low cost when compared with more
invasive procedures, such as fabrication of veneers or total
crowns, restorative maneuvers or even the association of
restorative and bleaching techniques 3.

Color changes in non vital teeth may occur due
to a series of etiological factors, such as the occurrence
of pulp hemorrhage caused by traumatisms; after
pulpotomy or pulpectomy, in which the rupture of
blood vessels allows penetration of erythrocytes into
the dentinal tubules, and their hemolysis releasing
hemoglobin; inadequate coronal access, with the
permanence of areas of retention such as the roof;
penetration product resulting from pulp tissue
decomposition into the dentinal tubules; the presence
of filling material remainders in the root canal, and
medications used in endodontic treatment in the pulp
chamber®?. Loguercio et al.? affirmed that irrespective
of the causal factors, all professionals must be well
prepared to correctly diagnose the cause of color
changes, because this is an indispensable condition for
successful bleaching treatment.

For whitening endodontically treated teeth,
hydrogen and carbamide peroxides, and sodium
perborate may be used as bleaching agents. These have
similar mechanisms of action, because both carbamide
peroxide and sodium perborate degrade into hydrogen
peroxide, which in turn decomposes into water and
nascent oxygen'®.

Some side effects have been observed after
internal bleaching, and compromise of tooth strength,
possibility of recurrence of darkening and external root
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resorption are pointed out "2, One hypothesis is that the
bleaching agent completely penetrates into the dentinal
tubules in the direction towards the periodontal ligament,
and starts an inflammatory reaction, resulting in external
root resorption™'. Another hypothesis is the occurrence
of dentinal denaturing by the bleaching agent, at the
amelocement junction 313,

Failures or absence of the enamel-cement junction
are predisposing factors for the development of cervical
resorption, since the bleaching substance will have free
access to periodontal tissue, causing an inflammatory
reaction in the tissues. These defects may present in
approximately 25% of the population>"14. Souza
et al.’3, in their study, demonstrated that diffusion of
hydrogen peroxide into the cervical third was two times
higher in teeth in which the cement had intentionally
been removed. Rodrigues et al.” affirmed that there is no
possibility whatever of clinically predicting the existence
and locations of micro-exposures of dentin along the
amelocement by means of the present means of analyses.
This includes analysis by means of radiographic images,
and the possibility of any tooth presenting exposed dentin
in the cervical region must be considered.

Therefore, the construction of a cap at the root
canal entrance is recommended, in order to seal the
amelocement region. Various materials have been used for
constructing the cervical cap, among them polycarboxylate
cement, glass ionomer cement, zinc phosphate cement,
resin cement, among others may be mentioned, at all
times seeking a material that promotes the best sealing of
the cervical region®.

The sealing capacity of these restorative materials
used as cervical barrier may be harmed by both the
bleaching agent and the type of material used'. Different
methods are used for evaluating marginal leakage of
restorative materials, such a penetrant dyes'®'’, transport
of fluids™ and microbiological tests'

Rhodamin B dye has been used in various studies
16171920 for evaluating marginal leakage of restorative
materials, because it has homogeneity and stability when
in contact with other materials, and does not undergo
discoloration.

The aim of this study was to evaluate the sealing
capacity, by means of infiltration with 2% Rhodamin B,
of three materials used as cervical cap during endogenous
bleaching (X Temp LC, DFL, Rio de Janeiro, Brazil; Vitro
Fil - DFL, Rio de Janeiro, Brazil; Coltosol, Vigodent, Rio de
Janeiro, Brazil), in endodontically treated teeth.



METHODS

For this study, thirty-three extracted human canine
teeth, obtained from the Surgery | course of the Dental
School, Federal University of Bahia, were selected. They
were stored in a 1% Thymol solution, in a refrigerator. (This
study was approved by the Research Ethics Committee of
this institution, under Protocol CAAE: 0009.0/368,000-11).
The samples were washed in running water before being
used. After this periapical radiographs were taken in the
vestibular-lingual and mesial-distal directions, to evaluate
possible calcifications in the pulp chamber and root canal.

Coronal opening was performed with a spherical
carbide bur, and afterwards the odontometry was determined
by the visual method, in which a K file No.10 (Dentsply-
Maillefer, Ballaigues, Switzerland) was introduced into the
root canal until it was visualized in the apical foramen. After
this, it was withdrawn 1 mm, establishing the real working
length (RWL) at 1 mm from the apical foramen.

For biomechanical preparation, the serial
technique with anatomical scaling was performed.
Initially, a K 25 type file was chosen (Dentsply-Maillefer,
Ballaigues, Switzerland) and was adjusted to the RWL.
This, and another three instruments in the sequence were
subsequently used up to the RWL to make the apical stop.
Anatomic scaling was performed with the use of another 5
instruments in the sequence, concluding with a K 70 type
file (Dentsply-Maillefer, Ballaigues, Switzerland).

During root canal preparation 1 ml of 1% sodium
hypochlorite, Milton Solution (Biodinamica, Ibipora, Brazil)
associated with Endo-PTC (Biodinamica, Ibipora, Brazil)
were used as auxiliary substances of instrumentation, at
every change of instrument. To remove the smear layer, the
canals were filled with 0.1 ml of 17% EDTA (Biodinamica,
Ibipora, PR, Brazil) for 3 minutes, and subsequently irrigated
with 1 ml of 1% Sodium hypochlorite, Milton Solution
(Biodinamica, Ibipora, Brazil). Final washing was performed
with 0.5 ml of anionic detergent, Tergensol (Inodon, Porto
Alegre, Brazil). These substances were inserted in the root
canal with the aid of a disposable syringe, and removed
with an aspiration cannula.

The canals were dried with absorbent paper cones,
according to the last file used at the RWL.

After root canal preparation, filling was performed
with calibrated gutta-percha (Dentsply-Maillefer, Ballaigues,
Switzerland) and zinc oxide and eugenol-based cement
(Endofill, Dentsply, Petrépolis, Brazil), by the active lateral
condensation technique. A small portion of cotton wool
was place in the entrance of the root canal and the coronal
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opening was restored with provisional zinc oxide and
eugenol-based cement (IRM, Dentsply, Petropolis, Brazil).
The samples were kept in a biologic oven at 37°C, with
100% humidity for 7 days for the setting reaction of the
filling material to occur. After this period, the provisional
cement was removed with thee aid of a diamond-coated
spherical bur, 1014 (KG Sorensen Ltda., Sdo Paulo, Brazil)
and with the aid of a heated Paiva shim, approximately
2 mm of the root canal filling was removed to construct
the cervical cap. This length was verified with a millimetric
periodontal probe. Before constructing the cervical cap, the
pulp chamber was irrigated with 17% ETDA (Biodinamica,
Ibipora, Brazil) for 3 minutes, with the purpose of removing
the inorganic portion of the smear layer. After this, the
pulp chamber was dried with cotton wool.

The specimens were randomly divided into 3
experimental groups of 10 teeth in each, according
to the material used to make the cervical cap. Group 1
- chemical setting glass ionomer cement - Vitro Fil (DFL,
Rio de Janeiro, Brazil); Group 2 - Coltosol - cement set by
hydration - (Vigodent, Rio de Janeiro, Brazil); and Group 3
- X Temp LC - Light polymerizable provisional cement (DFL,
Rio de Janeiro, Brazil).

The materials used for making the cervical caps
were manipulated in accordance with the respective
manufacturers’ recommendations. The glass ionomer
cement was applied with a Centrix syringe, in order to
reduce bubble formation. In Group 2, after making the
cervical cap, a small portion of cotton wool damped with
water was inserted in the pulp chamber to help the setting
reaction of Coltosol to occur. A period of 1 day, during
which time the specimens were kept in the biological
oven, was waited for the setting reaction of the cement in
Groups 1 and 2 to occur.

The bleaching agent applied was Sodium Perborate
(Whiteness Perborato, FGM, Joinvile, Brazil), which was
manipulated with distilled water, in accordance with the
manufacturer’s instructions. In order to evaluate the sealing
capacity, 0.01 ml of 2% Rhodamin coloring agent was
associated with the bleaching agent. After inserting the
bleaching agent in the pulp chamber, impermeable paper was
put into place to separate the bleaching agent from the IRM
provisional cement (Dentsply, Petrépolis, Brazil), used to seal
the coronal opening. After this, the samples were then stored
in a biological oven at a temperature of 37°C for 7 days.

In the control group, the bleaching agent was
deposited without making a cervical cap.

After the 7-day period had elapsed, the provisional
sealing was removed with the use of a diamond-coated
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spherical bur 1014 (KG Sorensen Ltda., Sao Paulo,
Brazil) and the bleaching agent removed by washing
with physiological solution. The samples were sectioned
longitudinally with a diamond-coated disc, and evaluated
under a stereoscopic loupe STEMI DV (Carl Zeiss, Germany)
to determine the degree of dye leakage.

For this evaluation, the following scores were
used: O (zero) for no leakage at the cap; 1 (one) leakage up
to half the total length of the cap; 2 (two) leakage to over
half the total length of the cervical cap. Statistical analysis
was performed at a 5% level of significance.

RESULTS

After determining the score of each tooth, with
the aid of a stereoscopic loupe STEMI DV (Carl Zeiss,
Germany), the data were statistically analyzed using the
software program BioEstat 5.3. The Groups were compared
2 by 2, using the non parametric Chi-square test.

The scores found for each specimen are described
in Table 1. In Figure 1, the percentage distribution of the
test specimens, evaluated according to the degree of
leakage may be analyzed.

Table 1. Dye Leakage Scores in each Specimen Salvador (BA), 2011.
Material Tooth Tooth Tooth Tooth Tooth Tooth Tooth Tooth Tooth Tooth
1 2 3 4 5 6 7 8 9 10
Control 2 2 2
Vitro Fil 1 0 0 1 1 0 0 1 1
X Temp LC 2 1 0 0 1
Coltosol 0 1 2 1 0 0 0
100 100
90
80
70
70
60
50 50 50
50
40
30 Plot Area
30
20
20
10
10
0 0 0
0 ®Score 0 ®™Score 1 " Score 2
Control XTemp Coltosol Civ

Figure 1. Distribution of leakage according to groups evaluated. Salvador (BA), 2011.

Statistical difference between all the groups was
observed when compared with the control group (p<0.05).
The three specimens presented total dye leakage.

For Group 2 (Coltosol) 70% of the specimens
were observed to present score zero of leakage. Group
1 (Vitro Fil) presented the second best result, with
specimens showing 0 and 1 scores of leakage, followed
by Group 3 (X Temp LC) in which the specimens
presented 0, 1 and 2 scores.

Although the Coltosol Group was the one with
the lowest degree of leakage, no statistically significant
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differences (p>0,05) were observed between the groups,
as may be observed in Table 2.

Table 2. Statistical analysis: intergroup comparison. Salvador (BA), 2011.

Groups P-value
Control x XTemp LC <0.05
Control x Coltosol <0.05
Control x Vitro Fil <0.05
XTemp LC X Coltosol 0.64*
X Temp LC X Vitro Fil 0.34*
Coltosol x Vitro Fil 0.16*
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*p>0.05



DISCUSSION

Although internal bleaching presents advantages,
this may trigger harmful effects, such a reduction in fracture
strength, denaturation of the dentin and cement, recurrence
of staining and occurrence of external cervical resorption'''2.

The pH on the root surface is reduced after the
use of endogenous bleaching agents. This acid medium
appears to contribute to osteoclastic activity that will result
in root resorption?'. The lack of bond between the cement
and enamel is a predisposing factor for the occurrence of
external cervical resorption after endogenous bleaching,
since it favors penetration of bleaching agents during the
treatment’359,

The construction of a barrier in the cervical region
is recommended, in an endeavor to prevent or minimize
the passage of bleaching agents in the direction towards
the external cervical and tooth root apical regions. This
procedure would also protect the dentinal tubules located
close to the gingival attachment, and protect the filling
treatment previously performed?>8*.

Among the materials studies, Coltosol is a
hygroscopic material that sets with exposure to humidity,
and has a high degree of linear expansion. This is because
it contains calcium sulphate hemihydrate plaster in its
composition, in addition to other substances, such as
zinc oxide, hydrate zinc sulphate, diatomaceous earth,
dibutyl phthalate, polyvinyl chloride copolymer??. It does
not require manipulation, thereby facilitating professional
use, however, ideally it should be used hours before the
bleaching procedure, which involves having another clinical
session. In this study, in Group 2 (Coltosol), a small portion
of damp cotton wool was placed in the pulp chamber and
a period of 24 hours was waited for the cement to set,

XTempLC is a light activated resin material that
does not require previous conditioning, and as is the
case with Coltosol, it has the advantage of its working
time being controlled by the professional. Vitro Fil is
an ionomer cement that shows good bond to dental
structures, however, it has the disadvantage of a high
degree of solubility and technical sensitivity in the stages
of manipulation and post-insertion. For application of the
cement, the use of a Centrix syringe is the most indicated
technique, as it facilitates insertion?. In the present study,
a Centrix syringe was used to make the cervical cap
with ionomer cement, in an attempt to reduce bubble
formation, which could contribute to a higher degree of
bleaching agent leakage.
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In this research, the control group presented
total leakage of the dye by virtue of absence of a
cervical cap, a fact also confirmed by Gomes et al.,?.
This finding was in disagreement with the study of
Vasconcellos et al.?® who observed significant results
for the Control Group. In this group, only 1 mm of
gutta percha was removed, without making a cervical
cap; that is, the root canal filling material itself was
responsible for sealing. In approximately 75% of the
test specimens there was no leakage, when compared
with resin cement, resin modified glass ionomer cement
and zinc phosphate cement.

Although the presence of the cervical cap was
not sufficient to prevent leakage in all the specimens of
the groups evaluated, there was statistically significant
difference between the control group and other groups.
Thus, demonstrating the real need for cervical sealing,
with the purpose of preventing resorptions and future
tooth losses.

There was no statistical difference among the
groups tested. However, Group 2 (Coltosol) presented
the largest number of specimens with the lowest dye
leakage scores. This result is compatible with that of the
study of Gomes et al.?®> who observed the better efficacy of
Coltosol in comparison with glass ionomer. Group 1 (Vitro
Fil) presented the second best performance, corroborating
the study of Pinto et al.,?” who observed a lower degree of
leakage of glass ionomer cement in comparison with the
resin material (flow resin - DFL).

Whereas, Vasconcelos et al.?¢ showed evidence
of better sealing of the resin cement Sealer 26, in this
case used to make the cervical cap, in comparison with
glass ionomer. This is in disagreement with our findings,
because the group that received the resin material as
cervical cap, presented a higher degree of leakage than
the glass ionomer cement. This result may be as a result
of the increase in bond strength to dentin of the glass
ionomer, due to prior etching of the dentin surface with
ETDA?. In the case of resin materials, it is known that
rupture may occur at the tooth/resin interface, due to
polymerization shrinkage.

For Garzon et al.?° a reduction in microleakage can
still be achieved if the cervical cap is made one week after
endodontic treatment. In this study, the cervical cap was
made 7 days after filling the root canals.

Although Coltosol presented better results than
Vitro Fil and X Temp LC, it was observed that all the
sealing materials allowed dye leakage, however, when
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the barrier was not made, it involved total leakage of
the bleaching agents. To minimize the effects of these
agents, the use of less caustic materials is recommended,
in addition to the use of a calcium hydroxide-based
delayed dressing after the bleaching sessions, in an
endeavor to revert the drop in Ph caused by the bleaching
substance?’.
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