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Effectiveness of gutta-percha and
Resilon in filling lateral root canals
using the Obtura Il System

Abstract: The aim of this study was to evaluate the effectiveness of gut-
ta-percha and Resilon in filling lateral root canals by using the Obtura
IT system. Root canals of artificial teeth were prepared using a standard
protocol, and lateral canals were made in three thirds of the root canal.
The root canals were filled with either Obtura gutta-percha (OB), Endo-
points flow gutta-percha (ED), or Resilon (RE) by using the Obtura II
system. The fillings were evaluated using digitized radiographs and ana-
lyzed by using Image Tool software. Outlines of the total areas of the lat-
eral canals and the filled areas were used to determine the percentage of
filling in each lateral canal. Data were analyzed with the Kruskal-Wallis
and Dunn tests at a 5% significance level. RE and ED showed better
results than OB did in the three thirds of the root canals. When the root
canal thirds were compared, OB and RE were more effective in the cervi-
cal third than in the apical third (p < 0.05). In conclusion, Resilon and
EndoFlow gutta-percha were effective in filling lateral canals by using
the Obtura II system.

Descriptors: Endodontics; Gutta-percha; Root Canal Obturation; Root
Canal Filling Materials.

Introduction

The main objective of endodontic treatment, in addition to cleaning
and shaping the root canals, is to fill the pulp cavity!? and achieve peri-
apical repair.*® The filling technique and the properties of the material
employed are the two essential factors for three-dimensional filling of the
root canal system.®

It has been suggested that the ideal root canal filling should consist of
a sufficient amount of gutta-percha covered by a thin layer of a sealer.”'’
In this regard, several filling techniques employing thermoplastic gutta-
percha have been evaluated for their effectiveness in filling irregular or
lateral root canals.”!1*

Evaluation of thermoplastic root canal filling techniques showed that
assessment of the properties of gutta-percha in response to heat is of par-
amount importance.'>'®, The thermoplasticity of different types of gut-
ta-percha is affected by their chemical compositions!>!$ as well as the
thermal changes induced during the manufacturing process and the use
of these materials."” Although several endodontic techniques have been
evaluated with respect to their ability to adequately fill the root canal
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and its irregularities,”!"!? few studies have focused
on the thermoplasticity of different brands of gutta-
percha and Resilon when using thermoplastic tech-
niques. 120

Resilon (Resilon Research LLC, Madison, USA),
a synthetic polymer-based material, has been pro-
posed as an alternative to gutta-percha.” The ther-
moplastic properties of Resilon were studied by
Miner et al.,'® who demonstrated that Resilon and
gutta-percha have similar melting points of approxi-
mately 60 °C. Tanomaru-Filho et al.? evaluated the
thermoplastic ability of different gutta-percha cones
in comparison with that of Resilon, and they con-
cluded that the latter presented better thermoplas-
ticity than gutta-percha did.

Since the introduction of thermoplastic tech-
niques in 1967,* several new devices and materials
have been proposed and developed for use with
thermoplasticized gutta-percha in root canal fill-
ings. One of these devices was the Obtura II system,
which heats and injects the plasticized gutta-percha
into the canal’. Karr et al.?' and Karabucak et al.?
observed that both Resilon and Obtura gutta-per-
cha showed similar results when lateral grooves and
dentin depressions were filled using the Obtura II
system.

In addition to Obtura gutta-percha, other mate-
rials have been used with this system. However, few
studies have focused on comparing the effectiveness
of gutta-percha and Resilon without the use of an
endodontic sealer in this technique.”® The aim of
the present study was to evaluate the ability of two
types of gutta-percha and Resilon to fill simulated
lateral canals with the Obtura II system.

Methodology

Thirty lower premolar artificial transparent
teeth (Odontofix, Ind. e Com. de Mat. Odontol.
Ltda., Ribeirao Preto, Brazil) were used.

Instrumentation of the root canals was per-
formed 1 mm short of the apex by using a rotary
system with nickel-titanium files (K3 Endo; Syb-
ron Kerr, Orange, USA). Instrumentation was per-
formed using a crown-down technique, starting at a
0.08 taper and progressing to standardized prepara-
tion of the apical portion with a size-35 K3 instru-

206 Braz Oral Res. 2011 May-Jun;25(3):205-9

ment and a 0.04 taper. After each file change, the
canals were irrigated with 2 mL of distilled water
and dried with a size-35 paper cone (Dentsply In-
dustria e Comércio Ltda., Petrépolis, Brazil).

An outlining apparatus (Bio-Art, Sio Carlos,
Brazil) was adapted in order to standardize the
preparation of the artificially created lateral canals.
Lateral canals were created in the cervical, middle,
and apical thirds of the root canal (4, 8, and 12 mm
from the apex) by using a cylinder-shaped bur with
a 0.3-mm active end (ST2 bur; Pluritec, Sdo Paulo,
Brazil). The teeth were randomly divided into 3
groups of 10 specimens each, and the canals were
filled with the materials presented in Table 1.

The root canals were filled using the Obtura II
system (model 823-700) and the evaluated filling
materials (Table 1). In all groups, a 25-gauge nee-
dle was inserted up to 3 mm short of the working
length to allow passive and gradual insertion of the
obturating material in a single increment. Vertical
condensation was then performed using size 4 and
5 Schilder condensers (Odous De Deus Ind. e Com
Ltda., Belo Horizonte, Brazil) by filling the canals
up to their entrance. The temperature settings, i.e.,
150 °C for Group I and 160 °C for Groups II and
IT1, were in accordance with those recommended by
the manufacturer for each material. All specimens
were filled without a sealer since the goal of this
study was to analyze the ability of the solid materi-
als to fill the lateral canals.

Radiographs of each tooth were obtained in a
buccal-lingual orientation, and the images were then
digitized and standardized using Adobe Photoshop
software. Next, the digitized images were imported
into the Image Tool software (UTHSCSA Image
Tool for Windows version 3.0; San Antonio, USA),
and the total and filled areas of each lateral canal

Table 1 - Filling materials used in the experimental groups.

Group Material Manufacturer

Gl Obtura gutta-percha |  Obtura Spartan, Fenton, USA

EndoFlow gutta-
percha sticks

Endopoints IndUstria e Comércio

G2 Ltda. Paraiba do Sul, Brazil

Resilon, Pentron Clinical

G3 Resilon pellets Technologies, Wallingford, USA
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were measured in all specimens (Figure 1) to deter-
mine the percentage of filling of the lateral canals.
The results for all lateral canals were also compared
according to their location in the different thirds of
the root. Data were analyzed with the Kruskal-Wal-
lis test at a 5% significance level, and comparisons
between groups were performed with the Dunn test.

Results

Means and standard deviations for the percent-
age of filled areas in the lateral canals in different
thirds of the canal and in the three experimental
groups are shown in figure 2. Statistical analysis re-
vealed that, in all thirds of the root canal, Resilon
and EndoFlow were more effective in filling the lat-
eral canals than Obtura gutta-percha was (p < 0.05).
The filling ability of EndoFlow was similar in the
three-thirds of the root canal, whereas Resilon and
Obtura gutta-percha performed better in the cervi-
cal third than in the apical third (p < 0.05).

Discussion

Root canal filling techniques performed using
thermoplasticized gutta-percha allows the forma-
tion of a homogeneous mass that fills the irregu-
larities of the canal.®" These methods rely on the
thermoplastic properties of gutta-percha, which
may vary among the different types of commercially
available gutta-percha.®"”

In this study, artificial lateral root canals were
prepared using a bur with a diameter of 0.3 mm.
The aim of this study was to compare the plastic-
ity of solid root canal filling materials (gutta-percha
and Resilon) used without an endodontic sealer by
evaluating the ability of these materials to fill simu-
lated lateral canals. The prepared lateral canals had
a larger diameter than that of the anatomical lateral
canals found in natural teeth. However, the objec-
tive of the study was to compare the plasticity of
solid filling materials used without an endodontic
sealer.

The results obtained with the evaluated materi-
als — Resilon and EndoFlow gutta-percha — showed
that the materials had better filling ability when
used with the Obtura II system. The differences ob-
served between the two tested commercial brands
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Figure 1 - Measurement of the filled area in the lateral
canals by using Image Tool.
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Figure 2 - Mean and standard deviation values of the per-
centage of filled areas in the lateral canals; the values for
different experimental groups and different thirds of the root
canal are provided. Means with the same letter (a, b) did not
show statistically significant differences (p > 0.05).

of gutta-percha may be correlated with the results
reported by Gurgel-Filho et al.,'” who compared the
filling ability of five different brands of gutta-percha
in lateral canal filling by using a thermomechanical
technique and vertical condensation. They conclud-
ed that different brands of gutta-percha behave dif-
ferently during lateral canal filling. Gutta-percha is
a natural polymer that undergoes industrial process-
ing and incorporation of other substances before
application in dentistry. The thermoplastic proper-
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ties of gutta-percha have been shown to directly de-
pend on its composition and are more pronounced
in the pure form than in the commercially available
form."” Other studies have reported that the amount
of inorganic fillers added to the material, in addition
to the thermal changes induced during cone manu-
facturing, may affect its properties.'”"’

Tanomaru-Filho et al.?* evaluated the thermo-
plasticity of gutta-percha and Resilon and found
that the thermoplasticity of Resilon was greater
than that of gutta-percha. Among the gutta-percha
cones, Endopoints TP (thermoplastic) had the high-
est thermoplasticity values, and these values were
significantly higher than those for the other tested
commercial brands. These results were in agreement
with those of this study in which Resilon and one of
the gutta-percha brands showed greater filling abil-
ity when used with the Obtura II system.

Karr et al.*' compared the ability of gutta-percha
and Resilon to fill lateral canals and apical depres-
sions using System B in the apical third and Obtura
IT in the middle and coronal thirds. The authors
demonstrated similar results for both materials.

Our results are also in agreement with those of
Karabucak et al.?* who evaluated the filling ability
of the Obtura IT and Calamus systems in artificial
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