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Abstract

Introduction and Objective: The aim of this study was to evaluate
histologically the passive use of ultrasound for cleaning the apical
portion of flattened root canal systems. Material and methods:
The sample consisted of 20 extracted human mandibular incisors
which were divided into two groups after being prepared with the
rotary system Hero 642 up to size #45 surgical diameter: Group
A - final irrigation with 4 ml of 2.5% sodium hypochlorite by
the conventional technique using a syringe, and Group B - final
irrigation with 4 ml of 2.5%, sodium hypochlorite divided into 1 ml
amounts which were activated with the passive use of ultrasound
for 15 seconds each time, generating a total activation period of 1
minute. Following, the teeth were subjected to morphometric analysis
to evaluate the cleaning ability promoted in both groups. Results
and Conclusion: Statistical analysis showed significant difference
(p < 0.05) between the groups, with the passive ultrasonic irrigation
resulting in cleaner canals.
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Introduction

One of the goals of endodontic treatment is
tooth preservation within the mouth, keeping it
integrated into the masticatory system, thereby
providing conditions for its repair allowing it to
return to perform its functions normally. By knowing
the relationship between the cleaning of the root
canals system and the success of the endodontic
treatment, the dentist must target on the highest
possible cleaning when performing it [11, 18].

Since the early 90s, the pattern has been
automating the biomechanical preparation of the
root canal system to reduce the time spent at this
stage, keeping it more centered, increasing the
chances of actually touching all the walls, avoiding
risks of major defects in the apical region [14].

By achieving these requirements, the rotary
Ni-Ti instrument is widely used in the treatment
of root canals today, and it was the type of
instrument selected for this study, although many
scientific studies show that with the biomechanical
preparation using Ni-Ti instruments it is not possible
fully eliminate dentinal debris present inside the
root canal system [12, 13].

The anatomy complexity of root canal system
is directly related to the quality of cleaning it. The
root canals of lower incisors are often flattened at
mesial-distal direction, and even with the use of
Ni-Ti instruments, it is difficult to thorough cleaning
the labial and lingual portions of these teeth [8].

To compensate for these cleaning failures, more
resources are needed to improve the prognosis of
endodontic treatment. In addition to the chemical
action of the irrigant solutions and the physical
action of the process of irrigation / aspiration that
are part of the process of cleaning the root canal
system [12], a passive irrigation using ultrasound
can also be used.

The combination of conventional irrigation along
with ultrasonic irrigation improves the elimination
of bacteria and the smear layer around the root
canal system, thereby contributing to higher rates
of endodontic treatment success [1, 11].

This study aimed to evaluate the effectiveness
of using passive ultrasound irrigation after root
canal instrumentation performed with rotary
instruments Ni-Ti.

Material and methods

This quantitative experimental study consisted
of a sample of 20 extracted human incisors selected
according to the following criteria: presence of only
one root canal, flattening of the proximal portion

of root, intact root and fully formed apex. For this
selection, the sample was previously imaged to
exclude specimens that had more than one root
canal, internal resorption and calcification. All teeth
in the sample were obtained through donation after
the signing of the Free and Clarified Consent Form,
and the project was submitted and approved by
the Ethics Committee in Research of the University
Inga-UNINGA under protocol number #0002/10.

The teeth were stored into 10% formaldehyde
solution until the time of use when they were
washed in running water.

The X-ray was performed with Agfa Gevaert M2
3 x 4 cm film (Heraueus Kulzer, Hanau, Germany)
with an exposure time of 0.5 seconds and object-film
distance of 10 cm. For this purpose, it was used
the x-ray machine Odontomax 70/7P (Astex Dental
Equipment, Sao Paulo, SP, Brazil), with power of
70 kVp, current of 10 mA, open-locating cylinder
of 20 cm and a total filtration of 5 mm aluminum.
The films were processed manually and analyzed
with X-ray light box and subsequently digitized.

The surgical access to the pulp chamber of the
selected teeth, as well as wear and compensatory
form of convenience were performed with diamond
burs (KG Sorensen, Sao Paulo, SP, Brazil) at high-
speed (Kavo Brazil, Joinville , SC, Brazil), and air
/ water cooling, aiming at a free and direct access
to root canal. After the opening, the content of
the pulp cavity was removed with size #15 K-files
(Dentsply Maillefer, Ballaigues, Switzerland) and the
apical foramen cleared with the same instrument.
The canals were irrigated with disposable plastic
syringe (Ultradent Products Inc., South Jordan,
Utah, USA), using a Navitip needle (Ultradent
Products Inc., South Jordan, Utah, USA) with a
solution of 2.5% sodium hypochlorite (2.5% NaOCl,
Pharmaceutical Rioquimica, Sao Jose do Rio Preto,
Sao Paulo, Brazil), and its contents aspirated with
siliconized Capillary tips (Ultradent Products Inc.,
South Jordan, Utah, USA), and then the complete
drying was performed with absorbent paper points
(Dentsply Maillefer, Ballaigues, Switzerland).

To perform the root canal preparation, X-Smart
motor (Dentisply Maillefer, Ballaigues, Switzerland)
set at a constant speed of 350 rpm, at clockwise
direction and torque of 2 Newtons was used. The
cervical roots were prepared with Protaper System
size S1 and Sx instruments (Dentsply Maillefer,
Ballaigues, Switzerland). To determine the working
length, a K-file was carefully introduced into the
root canal until its tip exceeded the apical foramen.
This limit was analyzed on the operating microscope
(M900; D.F. Vasconcellos S.A., Sao Paulo, SP, Brazil)
with x10 magnification.
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All root canals were prepared with size 642
Hero System (MicroMega, Besancon, France) in
the following sequence: 20/.02 Hero at working
length (WL), 25/.02 at WL, 25/.04 until resistance
is encountered, 30/.02 at WL, 35/.02 at WL, 30/.06
until resistance is encountered, 40/.02 at n WL,
and 45/.02 at WT. After every instrument change,
the root canals were irrigated with 1 ml of 2.5%
NaOCl and 1 ml of 17% EDTA (Pharmaceutical
Industry Rioquimica, Sao José do Rio Preto, Sao
Paulo, Brazil), used interchangeably, with disposable
plastic syringe and Navitip needle for irrigation.

The prepared specimens were randomly divided
into two groups: Group A - final irrigation with 4
ml of 2.5% NaOCI using the conventional technique
with a syringe, and Group B - final irrigation with
4 ml of 2.5% NaOCl divided into 1 ml amounts
that were ultrasonic passive activated (U.S. Jetsonic
- GNATUS) using a size #15 K-file coupled to
ultrasound device (A120 insert, GNATUS) at working
length for 15 seconds each, resulting a total time
of 1 minute of activation.

After preparation, the specimens were placed
into properly identified individual flasks, containing
10% formalin solution for a period of 48 hours.
After this period, the specimens were washed in
running water and immersed in a solution of 10%
trichloroacetic acid, renewed every 24 hours for a
period of 15 days for decalcification. Completed
this phase, the specimens were cut at 5 mm short
of the apex, and these fragments were placed into
plastic copings, marked their labial surface and
properly identified, and washed in running water for
2 hours to remove acid residues before histological
preparation.

The specimens were then subjected to histological
processes and observed in an optical microscope
(Nilkon®, Eclipse E 600, Japan) with x4 eyepiece
0:13 and x10/25 objective magnification was used
yielding a final magnification of x40. Images were
captured using Adobe Photoshop 5.1 software.

After, these images were released in Microsoft
Power Point software, where, previously, the size of
the slides was standardized so that the captured
image adapted to the same extent (28.9 mm x 21.68
mm). The image was appropriate in its labial-lingual
direction in a square measuring 10 mm x 10 mm
and divided into quadrants, and then the counting
of debris of each histological section (figure 1) could
be realized and classified into scores. The scores
were nominated and determined as follows:
Score zero: the absence of debris in all
quadrants;

Score one: one quadrant with the debris
presence;

Score two: two quadrants with the debris
presence;
Score three: three quadrants with debris
presence;
Score four: four quadrants with the debris
presence.
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Figure 1 - Image adapted in its labial-lingual direction

in a square measuring 10 cm x 10 cm and divided into
quadrants

Results

Preliminary tests were performed in order
to determine the dust data from the two groups
of teeth. The data presented normal distribution
(p > 0.05), according to the Kolmogorov-Smirnov
test. The variances were homogeneous (p > 0.05),
according to the test of homogeneity of variances
of Levene.

The analysis of the results obtained in these
preliminary tests led to the conclusion that the
sample distribution was normal, which led to
perform the parametric analysis, and analysis
of variance showed that there was a statistically
significant difference between groups (p < 0.05).

Discussion

Because of the anatomical complexity found
in the root canal system, i.e. the lower central
incisors with a single root canal, which are often
due to oval flattened mesial-distal root, adjuvant
methods for cleaning are required to be used in
endodontic treatment [11, 18]. In these cases, the
instruments used in biomechanical preparation
do not touch and remove the dentinal debris from
various points of the inner portion of root canal,
especially at the buccal and lingual walls [8]. Wu
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and Wesselink [19] demonstrated the difficulty of
instrumentation in oval canals, showing that in 40%
of their sample there were areas not instrumented
and incompletely filled.

Likely to other authors [10, 13], this study was
conducted with extracted human teeth. Although the
use of natural samples makes difficult to control
the variables of length, shape and diameter of
root canals, the results may have greater clinical
significance than those made in simulated canals
in resin blocks. The surface of the simulated root
canals is very different from that of natural dentin
surface, which ultimately affect the bottom line. The
natural sample reached a result more similar to the
in vivo study, unlikely to the study of Townsend
and Maki [17], who used simulated canals in resin
blocks for your study. Lee et al. [7] considered that
the porous nature of the dentin could set a different
behavior of a synthetic material, such as those found
in simulated root canals in glass or resin.

In order to standardize the sample, according
to the study of Mancini et al. [9], we used only
lower incisors with one root canal, flattening
in the proximal root region, with fully formed
apices and intact roots. The selection of teeth was
performed with previous radiographs and ocular
examination.

Similarly to the study of Gu et al. [3], the
biomechanical preparation of the sample was carried
out with rotary instrumentation system with Ni-Ti
instruments to resemble everyday clinical practice.
The use of Ni-Ti instruments is increasingly common
in endodontic treatment because it reduces the
time spent during the biomechanical preparation.
The instrument works more centered in the canal
maintaining its original format, increasing the
chances of actually touching all the walls, decreasing
major defects in the apical foramen as foramen
transport. According Hiillsmann et al. [5], the Ni-Ti
rotary systems comply with the curvature of the
root canal during the preparation, but fail to remove
debris and smear layer in most cases.

In this study, ultrasound was used in order
to stir the solution existing inside the root canal
as well as made by Tasdemir et al. [16], not being
provided directly by the tip of the ultrasound as
in the studies of Gutarts et al. [4]. Consideration
should be given for the impossibility of using
NaOCl inside the ultrasound device, which could
damage it by doing so. As evidenced in the study of
Zeltner et al. [20], and Kuah et al. [6], ultrasound
increases the capacity for action of the irrigating
solution used in endodontic treatment. This study
used teeth with flattened root canals just to evaluate
the effectiveness of ultrasound in removing the

debris of the places where the instruments used
in the biomechanical preparation are ineffective in
cleaning the root canal walls.

After the biomechanical preparation of root
canals, the methodology applied in this study was,
the microscopic evaluation of the presence of debris
remaining inside the root canal system. As in the
study of Tanomaru-Filho et al. [15], histological
sections of the apical third of roots were analyzed
in an optical microscope. Images were captured
using Adobe Photoshop 5.1 software. After these
images were released in Microsoft Power Point and
divided into quadrants, the counting of debris of each
histological section could be performed and then
classified into scores. The scores were nominated
for the results of each section analyzed.

The results of this present study agree with
those of Rodig et al. [13], who also used the
ultrasound in a passive mode in the final irrigation
with NaOCl. The studies have shown that the use
of passive ultrasonic irrigation cleaned better
the inner walls of the root canal. There was a
statistically significant difference between groups,
but in all groups, the debris still remained on the
inner walls of root canals, as well as the study of
Castagna et al. [2].

One must consider that in vitro scientific
studies should approach the maximum that can be
performed in the clinical treatment. For this, this
study used only 4 ml of 2.5% NaOClI for irrigating
root canals, unlikely to Passarinho-Neto et al. [12]
who used 100 ml of sodium hypochlorite, which
would be virtually unfeasible.

As shown by Wu and Wesselink [19], this study
confirms that it is very difficult to remove all dirt
from oval root canals, despite the passive aid of
the ultrasound at their final irrigation. Although
this method is efficient in cleaning the root canal
system with flattened proximal surfaces, it still
does not completely remove the debris from the
root canal.

Conclusion

Through the results obtained from the
methodology used in this study, it can be concluded
that:

e The use of passive ultrasonic irrigation cleaned
better the apical portion of root canals of the
specimens used in this study;

¢ The instrumentation sequence associated with the
technique and time of passive ultrasonic irrigation
can be used clinically;

e Regardless of the techniques used in the study,
debris remained inside the root canal system.
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