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Abstract

Introduction: Lateral canals are part of the root canal system
and may be related to periodontal-endodontic diseases. The
filling techniques that employ thermoplasticized gutta-percha have
demonstrated better results in filling lateral canals. Objective: The
aim of this study was to evaluate, through digital radiographs, three
techniques of root canal obturation (Lateral Condensation, Obtura II
System, Tagger’s Hybrid) regarding to the ability of filling artificial
lateral canals. Material and methods: 30 extracted human lower
premolars were used in this study. The crowns were removed and
artificial laterals canals were prepared on the coronal, medium and
apical thirds of the roots by using a reamer made of a K 10 file.
The root canals were instrumented and obturated by the following
techniques: Lateral Condensation, Obtura II System, and Tagger’s
Hybrid. The teeth were radiographed with IDA digital radiograph
system and the filling of the lateral canals was evaluated by scores
for further statistical analysis. Results: No significant difference was
found in the filling of lateral canals between Lateral Condensation
and Obtura II, but a significant difference was found among these
two and Tagger’s Hybrid technique. Conclusion: Tagger's Hybrid
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technique promoted the highest numbers of obturated lateral canals.
In the three groups, the root thirds presenting greater number of
filled lateral canals were coronal and middle, regardless of the
obturation technique employed.

Introduction

The deep knowledge on pulp cavity morphology
is very worthy for the execution of the endodontic
treatment [19]. Lateral canals are part of root canal
system within the teeth [23]. They come from the
main root canal towards the periodontal ligament
and frequently are located perpendicularly to the
main canal, with a slight inclination towards the
apex [1, 14, 25]. These canals were observed by De
Deus (1975) [1] in 27.4% of the teeth studied and they
were located more frequently at the apical region.

The presence of lateral canals is not always
noticed, but some of them may be detected in
radiographs if they are more thickened [27]. Lateral
canals play a fundamental role in the endodontic
treatment because they may contain remnants
of infected or necrotic pulp tissue and bacterias
[27]. Moreover, since they communicate with the
periodontium, they are important in periodontal-
endodontic problems [1]. Such necrotic remnants
and bacterias are difficult to remove by only using
conventional endodontic instrumentation, and
therefore, the tridimensional filling of the root canal
is particularly important [10, 22].

The obturation techniques employing
thermoplastification were introduced to improve the
homogeneity and adaptation of gutta-percha on tooth
surface [26]. The current researches have reported
that techniques using thermoplasticized gutta-percha
demonstrated the best results in the filling of lateral
canals and apical ramifications when compared to
lateral condensation technique [3, 8, 20].

Cold lateral condensation of gutta-percha has
been the most used filling technique in Endodontics,
because of its ease and simple handling, efficiency,
and ability of controlling the obturation extension [4,
9]. However, this technique demands a longer chair
time, presents an inhomogeneous filling mass with
poor adaptation to the canal walls and irregularities,
and not even fills the accessory canals [2, 13].

Among some of gutta-percha thermoplastification
techniques, it can be cited Obtura II system, which
comprises a device similar to pistol that enables the
introduction of the thermoplasticized gutta-percha into
root canal through silver needles of different diameters.
The injectable thermoplastification technique has as
advantages: effective apical sealing, ease handling,
small number of steps, and smaller chair time.

Notwithstanding, the greatest disadvantage of this
technique is the high temperature (160°C) required
for the proper fluidity of gutta-percha [11, 28].

Other technique is Tagger’s Hybrid, in which
the gutta-percha is thermoplasticized and compacted
into root canal through motor-driven compactors.
McSpadden, in 1978, idealized a technique for
root canal filling so-called thermo-mechanical
condensation of gutta-percha, in which a compactor
similar to an inverted Hedstroem instrument was
mechanically driven into root canal generating heat
by attrition between the instrument and gutta-percha,
resulting in its plasticization and compactation
towards apical and lateral direction [14, 15]. The
advantages of this technique are: reduction in
obturation time and operator’s fatigue, greater filling
of the canal irregularities and greater capacity of
the filling of root canal system by gutta-percha
12, 16]. Aiming to minimize the adverse effects of
the technique originally proposed by McSpadden
such as the high incidence of overfilling, Tagger, in
1984, proposed the hybrid obturation technique in
which cold lateral compactation of gutta-percha is
performed in the apical third associated with the
thermo-mechanical compactation in the 2/3 coronal
thirds of the canal [15].

In Endodontics, one of the methods to verify
the quality of root canal obturation is the periapical
radiograph [5, 6]. The digital radiograph is an
advancement in image diagnosis because it
incorporates informatics technology in the capturing,
interpretation, and archiving of radiographic
examinations [18]. Additionally, it discards the use
of the conventional film, generating smaller amount
of toxic residues to the environment because these
films are composed of silver, need the lead plate, and
still employ chemical solutions for their processing
[7]. The Advanced Digital Image System (IDA) is
composed of a intraoral sensor which captures the
image through the radiation emission by the x-ray
device. The Docking Station transmits the image to
the computer through a USB cable, and the image
is instantly exhibited on the computer screen. With
the aid of Pro Image software, this image can be
manipulated to adjust its brightness and contrast
and to use reverse contrast (positive/negative), zoom
and color of specific areas (color representation of
the radiograph).
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The aim of this study was to compare through
digital radiographs (IDA system) the ability of
lateral condensation, Obtura II and Tagger’s Hybrid
techniques in filling lateral canals artificially created
in roots of extracted human teeth.

Material and methods

This study was approved by the Ethical
Committee in Research of HRAC/USP, under
protocol # 48/2011-SVAPEPE-CEP.

Thirty single-rooted extracted human lower
premolars were used in this study. Firstly, they had
their crowns removed to standardize the length
of the roots from 14 to 17 millimeters.

The lateral canals were created with the aid
of reamer made of cutting 2.5 mm of the active
point of a size 10 K file (Maillefer, Ballaigues,
Switzerland). Next, this instrument was inserted
in a high-speed bur adapter with the aid of
chemically-cured acrylic resin leaving 5 mm of the
instrument’s tip free to enable that the instrument
be used as a rotary instrument (figure 1A).

By using this reamer, three perforations were
made on one of the proximal surfaces of each
root, perpendicularly to the main root canal axis,
therefore obtaining the artificial lateral canals,
strategically located in the apical, medium and
coronal thirds (figure 1B).

A

Figure 1 - (A) Reamer prepared with the aid of a size
10 K file and (B) lateral canals created in the coronal,
medium and apical thirds

B

Odontometry was accomplished by inserting
a size 10 K file into root canal until its tip
was observed in the apical foramen. After the
adjustment of a marker on the dentinal wall
adjacent to the root canal opening, the instrument
was removed and the distance between the tip
and the marker was measured. Working length
was set at 1 mm short of this measurement.

The canals were firstly instrumented by size
2 to 5 Gates-Glidden burs (Maillefer, Ballaigues,
Switzerland) in the medium and coronal thirds.
In apical third, instrumentation was accomplished
by hand K instrument, through crown-down
technique. Memory instrument was a size 40
file. After the construction of the apical stop,

instrumentation was progressed toward coronal
third by increasing the size every 1 mm, up to
size 60 instrument.

A copious irrigation was performed with 1%
sodium hypochlorite (Myaco do Brazil Ind. e Com.),
with the aid of a 5 cc Luer Look syringe and
27-Gauge cannula. After instrumentation, EDTA
(Biodinamica, Ibipora, PR, Brazil) was applied and
agitated by using the memory instrument for 3
minutes. Following, the canals were irrigated with
saline solution and dried with size 40 absorbent
paper points (Dentsply, Petrépolis, RJ, Brazil).

Obturation was accomplished with Endofill
(Dentsply, Petrépolis, RJ, Brazil), for all groups,
prepared according to the manufacturer’s
instructions. The roots were randomly divided into
3 groups (n = 10), according to the obturation
technique to be used.

Group | active lateral condensation

In this technique, the master gutta-percha cone
was taken up to the working length and seated
by the controlled biological technique. The master
cone was left seated and the accessory cones
were introduced into the canal with the aid of a
size 30 K file (Maillefer, Ballaigues, Switzerland),
which were inserted with the sealer toward the
canal’s wall and then counterclockwisely removed
to create room for the next accessory point.
This procedure was repeated until the insertion
of new accessory cones was not possible. After
the obturation completion, the excess of filling
material was removed with the aid of a size
2 heated Paiva’s condenser and the vertical
condensation was executed.

Group II: Obtura Il system (Obtura Spartan,
Fenton, MO, USA), according to the
manufacturer’s instructions

The endodontic sealer was applied onto the
root canal’s walls with the aid of a size 30 Kerr
type instrument. The Obtura handpiece was then
inserted into root canal up to the contact of the
needle with the root canal’s wall. The plasticized
gutta-percha was passively injected with the aid
of a 23-Gauge needle, into root canal, avoiding
pressure on the needle. The needle’s tip should
reach between 3 and 5 mm short of the working
length. After the filling of the apical third, the
first condenser was inserted and slow forward
and backward condensation movements were



executed in the tooth long axis to condense the
material in this area. The handpiece was again
inserted and the aforementioned steps repeated
in the medium and coronal thirds. Three cold
Paiva’s condensers of different sizes were used
to accommodate the soften mass to promote a
better adaptation of the gutta-percha to the root
canal’s walls in each third of the canal.

Group lll: Tagger’s Hybrid technique

Size 40 master gutta-percha cone was involved
in endodontic sealer and inserted into root canal
by controlled biological technique. With the aid
of a size 30 K file, close to the master gutta-
percha cone, from two to three accessory points
(Dentsply, Petropolis, RJ, Brazil) were inserted.
The excess of the cones were cut. Next, a size
55 McSpadden condenser (Maillefer, Ballaigues,
Switzerland) was coupled to a low-speed contra-
angle handpiece and introduced passively into root
canal. The penetration of the condenser inside
root canal was obtained with the aid of a rubber
marker 4 mm short of the working length. With
the condenser inside the root canal, next to the
gutta-percha cones, it was driven by forward and
backward movements up to reach working length,
staying in that position for about 1 second. The
condenser was removed from root canal with the
motor still driven with gentle pressure on one
side of the canal’s wall. Following, the vertical
condensation of the plasticized gutta-percha was
performed through Paiva's condensers to obtain
a better adaptation to the dentinal wall.

After the obturation of all samples, radiographic
shots were performed through IDA - Advanced
Digital Image (Dabi Atlante, Ribeirdo Preto, SP,
Brazil) to assess the filling of the artificial lateral
canals.

The digital radiographic images were analyzed
by three blinded examiners previously calibrated
to control the scores regarding to the filling of
the lateral canals, three images of the lateral
canals were sent to the examiners who should
assign scores from O to 2:

* Score 0 = complete filling (figure 2A);
e Score 1 = half filling and/or presence of
blisters (figure 2B);

e Score 2 = empty lateral canal, without
evidences of the penetration of the material
(figure 2C).
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Figure 2 - Radiographic image representing the scores:
0 (A), 1 (B) and 2 (C)

The data obtained after the assessment of the
radiographic images were submitted to statistical
analysis by Kappa test, aiming to verify the inter-
examiners’ agreement, and Kruskal-Wallis test,
with level of significance of 0.05, to analyze the
scores. Kruskal-Wallis was chosen because this is
a subjective analysis and it is non-parametric test
which compares two or more groups.

Results

Kappa test value was 0.78, demonstrating a
substantial agreement among examiners. Table I
shows the means of each group according to the
scores assigned to the filling of the lateral canals.
There was no statistically significant difference
(p > 0.05) between entre lateral condensation and
Obtura II groups, but there was a statistically
significant difference (p < 0.05) among these groups
and Tagger’s Hybrid group (figure 3).

Table II displays the score means regarding to
the filling of the lateral canals according to thirds
for each group.

Table I - Score means of each group regarding to the
filling of the lateral canals

Group Mean
Lateral Condensation 0.962
Obtura II 0.792
Tagger’s Hybrid 0.19°

Different letters mean statistically significant differences

Figure 3 - Graph representing the score means for each
group regarding to the filling of the lateral canals
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Table Il - Score means according to third for each group

Lateral Condensation Obtura II Tagger’s Hybrid
Coronal third 0.9 0.7 0.2
Medium third 0.9 0.6 0.2
Apical third 1.1 1.1 0.2

Concerning to the filling of the lateral canals
by third, there was no statistically significant
difference (p > 0.05) among groups regarding to
the filling of the coronal third. In medium third,
there was no statistically significant difference (p >
0.05) between lateral condensation and entre Obtura
IT groups and between Obtura II and Tagger’s
Hybrid, however, there was a statistically significant
difference (p < 0.05) between lateral condensation
and Tagger’s Hybrid groups in the filling of
the lateral canals in this third. There was no
statistically significant difference (p > 0.05) in the
filling of the lateral canals in apical third between
lateral condensation and Obtura II groups, however,
there was a statistically significant difference
(p < 0.05) between lateral condensation and
Tagger’s Hybrid groups and Obtura II and Tagger’s
Hybrid groups.

Discussion

The results found in this study demonstrated
the best performance of the techniques employing
thermoplasticized gutta-percha in the filling of
lateral canals, which is in agreement with previous
studies, such as Raymundo et al. [20], DuLac et
al. [3], Goldberg et al. [8], Morgental et al. [17],
Reader et al. [21].

The filling technique which showed the highest
number of lateral canals filled in this study was
Tagger’s Hybrid. The compression exerted by the
McSpadden condenser during obturation in this
technique results in the impulsion of the material
against the canal’s walls, and consequently, the
material is pushed toward the lateral canals.

Obtura II had a smaller performance than
Tagger’s Hybrid group, resulting in few lateral
canals filled with gutta-percha. This could have
occurred due to the fast cooling of thermoplasticized
gutta-percha after its introduction into root canal,
as described by Donley et al. [2].

The filling technique which presented the
smallest number of lateral canals filled in this
study was lateral condensation. In these cases,
probably, the lateral canals were filled only by the

endodontic cement instead of gutta-percha, which
also occurred in the studies of DuLac et al. [3]
and Reader et al. [21].

Concerning to root canal’s thirds, there was
no statistically significant difference among groups
in the coronal third, while medium and apical
thirds showed significant differences. Goldberg
et al. [8] did not found statistically significant
difference by comparing the filling of the lateral
canals in the different root canal’s thirds. On the
other hand, Venturi et al. [24], by evaluating the
natural ramifications, demonstrated that there
was a greater difficult in filling the ramifications
located at the apical third, because they are
narrower and more tortuous than those located
close to tooth crown.

The use of digitized radiograph in this study
was of great importance, because the image
manipulation such as the magnification of the
areas containing lateral canals, allowed the best
observation of the presence of blisters or failures
in the filling mass.

Conclusion

Considering the methodology employed and the
results of this study, it can be conclude that:

* the technique which best filled the artificial
lateral canals was Tagger’s Hybrid;

e there was no statistically significant difference
in the filling of lateral canals between lateral
condensation and Obtura II system groups;

e coronal and medium thirds were the most filled
thirds regardless of the technique employed.
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