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ABSTRACT

Objective: To evaluate in vitro the microleakage in com-
plex cavities sealed with temporary restorative materi-
als (TRM). Methods: The cavities were prepared in 60
maxillary premolars extracted from human beings, and
the specimens were divided into 3 groups: 1- Intermedi-
ate Restorative Material (IRM); 2- Coltosol; 3- Fill Magic
Tempo. Three teeth served as negative control and had no
cavities prepared. Before sealing the cavities, a collagen
sponge was left within the pulp chamber for evaluation of
dye penetration. Ten teeth in each group were not submit-
ted to the action of thermal cycling and occlusal mechani-
cal force, while another 10 teeth were submitted to these

actions. The sample was immersed in Rhodamine B dye
at 0.5%, 37°C for 7 days. Results: All the teeth (100%),
except for the negative controls, presented dye infiltra-
tion. All teeth sealed with Coltosol (100%) fractured after
mechanical testing, while those with IRM and Fill Magic
Tempo remained macroscopically intact. The action of
thermal and mechanical stresses, or not, with regard to
dye penetration. Conclusion: None of tested materials
prevented dye infiltration. Coltosol should not be used as
TRM in complex cavities due to its low resistance to oc-
clusal mechanical force.
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Introduction

The aim of endodontic treatment is cleaning and
shaping the root canal system (RCS), to eliminate
bacteria and their by-products in order to control
infection and prevent reinfection of the root canal
system (RCS). In order to preserve these aims, it is
necessary to select a temporary restorative mate-
rial (TRM) able to keep the endodontic cavity free
of oral fluid leakage and provide more effective ac-
tion of intracanal medication.?

The temporary restorative materials used inade-
quately can lead to coronal microleakage® and conse-
quently contaminate the RCS and periapical tissues,
resulting in endodontic treatment failure.* Therefore,
it is essential the knowledge of their insertion tech-
niques, in order to satisfy clinical requirements, such
as time, occlusal forces, complexity of cavities and
absence of tooth structures.” However, there are few
studies about the use of TRMs in complex cavities,
under the action of thermal and mechanical stresses.

The aim of this study was to evaluate in vitro cor-
onal microleakage in complex mesio-occlusal-distal
(MOD) cavities sealed with three temporary restor-
ative materials (IRM®, Coltosol® and Fill Magic Tem-
po®), by using laboratory simulated thermal cycling
and mechanical forces.

Materials and Methods

The present study was approved by the Ethical
Committee (#151.293). Therefore sixty three human
maxillary premolars, extracted due to orthodontic or
periodontal indication were used in this study. The in-
clusion criteria were all teeth should have intact
crowns and roots. The mesio-distal measurement of
each tooth was made with a caliper, taking as refer-
ence the central sulcus and marginal crest. From a
mean of the measurements, the teeth selected should
equal this measure with a variation of one millimeter
more or less, in order to avoid discrepancies.

The teeth were stored in 0.9% saline solution and
kept refrigerated until the samples prepared. Thus,
the roots were sealed with two coats of red nail var-
nish (Revlon), up to the amelocement junction, with
30 seconds between applications of the layers. After
drying, the teeth were fixed on bases made with PVC
connections (Tigre, Sdo Paulo, SP, Brazil), filled with
heat activated acrylic resin (VIPI). The teeth were
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placed in the base, through a metal guide, with the
same diameter as the PVC connection (Fig 1).

Then, class II MOD cavities were prepared, by
the same operator, specialist in Endodontics. Class
[T MOD cavities were prepared with a diamond burr
#2094 KG Sorensen (Medical Burs Ind. e Com. de
Pontas e Brocas Cirurgicas Ltda., Cotia, SP, Brazil), to
a depth of 4 mm, so that a minimum thickness of 3.5
mm of TRM would be placed to prevent dye penetra-
tion' (Fig 2). As negative control, three healthy teeth
without cavity preparation were used.

The access to the pulp chamber was performed
with diamond burr #2094 and finishing with a #1557
carbide and an Endo-Z burr KG Sorensen® (Medical
Burs Ind. e Com. de Pontas e Brocas Cirurgicas Ltda.,
Cotia, SP, Brazil).

Once the cavities were prepared, a layer of nail
varnish was used on the tooth surface to seal possible
microcracks, preventing dye penetrating into these
regions. After drying, pieces of Hemospon (Tech-
new, Biodente Materiais Odontoldgicos, Chapeco,
SC, Brazil) were used to fill the pulp chamber space,
simulating the region of intracanal medication.

After this, the teeth were randomly divided into three
groups (n=20) according to the restorative material to
be applied: Group 1: restoration with [RM (Dentsply,
Petrépolis, RJ- Brazil); Group 2: restoration with Colto-
sol (Vigodent/S.A Ind. e Com.- Rio de Janeiro,RJ- Bra-
zil), and Group 3: restoration with Fill Magic TEMPO
(Vigodent/S.A Ind. e Com.- Rio de Janeiro,RJ- Brazil).

The materials were manipulated and inserted into the
cavity in accordance with the specifications of manu-
facturer and afterwards samples were stored in a closed
plastic receptacle containing distilled water at 37°C.

Twenty-four hours after inserting the TRMs, ten
teeth from each group were submitted to thermal
and mechanical forces in a thermal cycler, set to 100
cycles® at temperatures from 5°C to 60°C.”® Subse-
quently, the samples were again stored for 24 hours.

Thus, the specimens were submitted to the in-
cidence of simulated vertical occlusal forces in a
mechanical fatigue simulator machine (ERIOS ER-
11000, S&ao Paulo, SP, Brazil), with the pistons set to
58 psi - equivalent to 40 N/cm?, resulting in a force of
approximately 4 kgf/cm? *'* (Fig 3).

At the end of this period, the teeth submitted or not
to the action of thermal cycling and mechanical forces
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were immersed in Rhodamine B dye 0.5% for 7 days,
at 37° C. After this, they were washed for 20 minutes to
remove excess Rhodamine B.

To evaluate dye penetration, the TRMs were removed
and the fibrin sponge in the pulp chamber was evaluated
for the presence or absence of dye,'*!5 attributing the
following scores: 0-sponge without presence of dye and
1- sponge with presence of dye.

The negative control teeth were sectioned longitu-
dinally with a diamond disc following the vestibular-
lingual direction, and after this, in the axial direction, so
that specimens could be analyzed for the presence or
absence of dye.

Results

All the teeth analyzed, those submitted or not to
thermal and mechanical stresses presented Rhodamine
0.5% dye infiltration. Therefore, when the dichotomic
data analysis were observed, statistical analysis by the
test (Chi-square) was unnecessary, because one of the
possible responses had occurred in 100% of the experi-
mental units.

Discussion

Coronal sealing is important between treatment
sessions and post endodontic treatment to prevent
the microorganisms access into the coronal and

Figure 1. PVC connection and metal washer used for fabricating base and positioning the tooth.

Figure 2. Burrs used for preparation (left) and
diagrammatic drawing of aspect of cavity after
preparation (right).
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Figure 3. Samples in Mechanical Fatigue Ma-
chine (ERIOS) submitted to action of vertical
forces.
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radicular pulp cavity, thereby preventing their infec-
tion or re-infection.!1®

To attain these objectives, the temporary restoration
must have ideal requisites, such as satisfactory working
time, support occlusal forces and replaced dental tissue
lost due to caries or by deficient restorations.®

The markers commonly used in studies about
leakage are methylene blue, fuchsin, Rhodamine,
Indian ink and radioactive markers,'"!® being methy-
lene blue most frequently used. Nevertheless, this
marker present inconvenient features, such as dis-
coloration in contact with materials containing zinc,
silver, calcium hydroxide and copper!® and their
temperature instability.!”!® In this study, the Rhoda-
mine B was used because it has particles smaller
than bacteria. Moreover, it does not discolor in the
presence of zinc, a substance present in IRM and
Coltosol.!® To prevent these chemical interactions,
the teeth were not filled with root canal sealer or
intracanal medication.

As regards to cavity design, several studies have
used Class I cavities.!3#11.20-22 Tn this study, it was pre-
ferred the complex cavity preparation, because in
clinical practice, the teeth were usually destroyed or
restored.

The influence of thermal cycling on materials
was to simulate the temperature changes that occur
during the routines of eating, drinking liquids and
breathing, and the consequent formation of cracks
that propagate at the interfaces.?

After the period of thermal cycling and storage
of the samples, it was observed, macroscopically,
that the samples in the group restored with Coltosol
were laced with cracks, as opposed to the samples in
the groups restored with IRM and Fill Magic Tempo.
Coltosol contains calcium sulfate in its structure, is
therefore relatively hydrophilic, and tends to absorb
water.? The cracks may have arisen due to expansion
of the material, because there was no lateral walls to
keep the material confined within rigid walls.

During the simulation test of vertical occlusal
forces, it was observed that in group 1 (Coltosol)
the TRM fractured. This fact could be justified by
the presence of cracks after the storage time, which
may have resulted in weakening of the teeth. The
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samples of group 2 and 3 (IRM and Fill Magic TEM-
PO, respectively) remained intact during the cycles;
a fact similar with study of Liberman et al.® (2001),
in which the samples of calcium sulfate- and zinc
oxide-based TRMs suffered deterioration with me-
chanical fatigue cycles.

The results showed that the sponges inserted in
the pulp chamber were stained with Rhodamine B in
100% of the samples, except in those of the nega-
tive control group, showing that none of the TRMs
used effectively prevented dye infiltration.

Whereas in all teeth were sponges impregnated
with a dye, it has been observed that the TRMs evalu-
ated in this study were ineffective as sealants against
dye penetration. The data analysis should be made
with caution when transferred to clinical practice, be-
cause in spite of the dye having penetrated into the
pulp chamber, this does not mean that bacteria pen-
etrated. This fact can be verified in Chailertvanitkul et
al.’? (2009) study, in which bacteria and dye were used
concomitantly, and in the majority of cases where the
dye penetrated, the bacteria did not.

Although all the units in Group 2 were destroyed,
they behaved in the same way as the other groups,
by allowing dye penetration.

[t was not performed an analysis of quantifica-
tion, since the teeth were open, all sponges, which
are the markers of infiltration, were stained, mean-
ing that the infiltration had reached the pulp cavity.
Because of this, it has not been possible to identify,
in this study, whether the thermal and mechanical
fatigue produced a difference in dye leakage or not.

Dye microleakage test in temporary restorations
have been frequently used. However, clinically they
provide few data, which suggests that in vivo stud-
ies should be made with simulating microorganisms
penetration, masticatory movements and conditions
of temperature variation.

Conclusion

[t could be concluded that none of the tested
materials prevented the dye from penetrating into
the sponge contained in the pulp chamber. Coltosol
should not be used as MRT in complex cavities due
to its low resistance to occlusal mechanical forces.
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