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Abstract

Introduction: The rotary instrumentation provides shorter
instrumentation time with greater comfort for the patient but few
studies have been conducted on primary teeth. Objective: this study
compared the cleaning ability and instrumentation time between
manual and rotary techniques in deciduous molars. Material and
methods: a total of 15 molars were selected, submitted to coronal
opening and root canal filled with India ink. After 48 hours, the
teeth were divided into three groups: Gl — manual instrumentation
with K files, G2 — rotary system Endowave, and G3 - rotary system
ProTaper. After instrumentation, the teeth were sectioned and three
blinded examiners evaluated the root canal cleaning. The mode of
scores of examiners was analyzed by the Kruskal-Wallis test. The
instrumentation time was recorded and the results were statistically
analyzed by ANOVA. Results: the ProTaper system presented shorter
instrumentation time compared to manual instrumentation (p = 0.0339).
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Endowave system did not present statistically significant difference in
the instrumentation time compared to the other groups. There were
no significant differences between groups concerning the ability of root
canal cleaning (p = 0.6188). Conclusion: ProTaper system revealed
shorter treatment time and similar cleaning ability compared to the
other techniques, thus being indicated for deciduous teeth.

Introduction

The success of endodontic therapy is directly
related to the microbial reduction in the root canal
system, shaping [2, 12, 17, 23, 24, 26] and sealing
(17, 23]. Even though manual instrumentation is
used for that purpose in deciduous teeth, it presents
some limitations concerning root canal cleaning,
anatomical fidelity and chair time [3, 18, 26].

Rotary instrumentation using motor-driven
nickel-titanium files (Ni-T1i) is an easy technique that
requires a smaller number of instruments [2]. Its
greater cutting efficacy in dentin reduces the stresses
on the files [3], which present variable tapers to
allow better cleaning, apical control and obturation.
Additionally, their similarity with the root canal
morphology allows simple and effective preparation,
thereby reducing the occurrence of iatrogenia [7].
The Ni-Ti rotary instruments are able to maintain
the original root canal shape without creating severe
irregularities as zipping, steps and perforations,
especially in narrow curved canals [14, 28].

The mechanical preparation of deciduous teeth
using Ni-Ti rotary files was initially described by
Barr [5] who observed effective root canal cleaning
in deciduous teeth in a shorter instrumentation
time. Among the main advantages of the technique,
the authors reported easier cleaning, flexibility of
nickel-titanium files, access to the root canal and
easy obturation. The disadvantages include the cost
of the handpiece and nickel-titanium files and need of
training on the technique [5]. According to Nagaratna
et al. [18], the time required for rotary instrumentation
using nickel-titanium files for root canal preparation
in deciduous teeth is shorter compared to manual
stainless steel Kerr files. When compared to the
permanent dentition, the rotary instrumentation is
faster in deciduous teeth, probably due to the smaller
root canal length. Also, the rotary technique facilitates
the application of the obturation paste and minimizes
the extrusion of material [5, 26].

The rotary instrumentation in permanent teeth
also provides reduced chair time, greater comfort for
the patient and lower risk compared to the manual
instrumentation [2, 3, 18, 19, 32]. Since this is a
recent technique and few studies have been conducted
on deciduous teeth [3], this study compared the root
canal cleaning ability and instrumentation time

from rotary techniques in deciduous molars using
the manual technique as a control group.

Methods

This study was revised and approved by the
Institutional Review Board of Sao Leopoldo Mandic
Dental School (protocol n. 2009/0056).

The study was conducted on 15 deciduous molars
(7 maxillary and 8 mandibular molars) obtained
from the Human Teeth Bank of Sao Leopoldo Mandic
Dental School. These teeth were extracted, cleaned
and stored in 0.1% thymol solution up to 2 weeks
after extraction. The teeth were radiographed using the
E-Speed film (Kodak Company — Rochester, NY, USA)
and an X-ray device (Astex Equipamentos Radiolégicos
Ltda., Sao Paulo, SP, Brazil) with exposure time of
0.75 seconds. The films were manually processed
in a portable darkroom (VH Midas Dental Products
Ltda., Araraquara, SP, Brazil), being developed
(developer: Kodak Company — Rochester, NY, USA)
at a temperature of 25°C for 2 minutes, rinsed
in water for 30 seconds, and fixed (fixer: Kodak
Company — Rochester, NY, USA) for 3 minutes. After
this process, the films were rinsed in tap water for
30 seconds.

The inclusion criteria comprised maximum
exfoliation of half of the roots; no trepanation in the
furcation area; no root fractures; no pulp nodules
or calcifications; root curvature between 20 and 30
degrees according to the method of Schneider [25].

Coronal opening was performed using round
diamond burs n. #1013 (Kg Sorensen, Barueri, Sdo
Paulo, Brazil) at high speed (Silnet, Dabi Atlante,
Ribeirao Preto, SP, Brazil) under air/water cooling,
complemented with Endo Z burs (Kg Sorensen,
Barueri, Sao Paulo, Brazil) compatible with the size
of the pulp chamber.

The working length was determined by passive
insertion of a K file n. #10 in each root canal
(Maillefer Instruments, Ballaigues, Switzerland) with
a rubber stop. When the file tip was at the level of
the apical foramen, the rubber stop was levelled
with the respective cusp tip and the length of each
root canal was recorded. The working length was
obtained by subtracting one millimetre from the
total length of the root canals.
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The root canals were then dried with suction cannulas (BD - Becton Dickinson Ind. Cirtargicas
Ltda., Rio de Janeiro, RJ, Brazil) and absorbent paper points (Dentsply Industria e Comércio Ltda.,
Petrépolis, RJ, Brazil). India ink (Acrilex, Tinta China INK, Sao Bernardo do Campo, SP, Brazil),
previously stored in anaesthetic tubes, was then placed into the root canals using a carpule syringe
(Duflex — S.S.White Artigos Dentarios Ltda., Rio de Janeiro, RJ, Brazil) and an anaesthetic needle (BD
- Becton Dickinson Ind. Cirurgicas Ltda., Rio de Janeiro, RJ, Brazil). After 48 hours, the teeth were

divided into three groups (n =

15 teeth, total of 41 root canals) (table I):

Table I - Distribution of the deciduous molars among the 3 groups

MI RI (EW) RI (PT)
Deciduous molars (n) MX (2); MD (3) MX (2); MD (3) MX (3); MD (2)
MV (5); P (2) MV (5); P (2) MV (5); P (3)
Root canals (n) DV (3); ML (3) DV (2); ML (2) DV (2); ML (2)
DL (1); D (1) DL (1); D(1) DL (1)
Total number of root 15 13 13
canals (n)

MI: Manual instrumentation; Rl (EW): Rotary instrumentation (Endowave system); Rl (PT): Rotary instrumentation (Pro Taper
system); MX: maxillary deciduous molars; MD: mandibular deciduous molars; MV: mesiovestibular root; P: palatine root; DV:
distovestibular root; ML: mesiolingual root; DL: distolingual root; D: distal root

Group 1 (G1) (n = 15 root canals, control
group) — manual instrumentation: the root canals
were manually prepared using K files (Maillefer
Instruments, Ballaigues, Switzerland): a) coronal
opening; b) irrigation (performed throughout the
preparation); c) location of root canals; d) root
canal preparation using K files: utilization of initial
instrument (better fit in the root canal) and two
sequential instruments. The cleaning process was
finalized when no turbidity was observed in the irrigant
solution after utilization of the last instrument; e)
after irrigation, the root canal was dried by suction
using an aspirator and large hypodermic needles,
complemented with absorbent paper points.

Group 2 (G2) (n = 13 root canals) — rotary
instrumentation: the root canals were prepared using
rotary instruments Endowave (Morita, Dietzenbach,
Germany), at a speed of 300 rpm and torque of 3
N/cm. First series files were used in increasing order
of diameter: 15 (white), 20 (yellow), 25 (red) and 30
(blue) with an anticurvature filing method [17].

Group 3 (G3) (n = 13 root canals) — rotary
instrumentation: the root canals were prepared
using rotary instruments ProTaper (Dentsply Ltd.,
Addlestone, Weybridge, UK), using a handpiece
and an electric motor X-Smart (Dentsply Ltd.,
Addlestone, Weybridge, UK), at a speed of 300 rpm
and torque of 3N/cm (S1 and S2) and 2N/cm (F1
and F2) with an anticurvature filing method [1].

The root canals were irrigated throughout with
3 ml of saline at each change of instrument (ADV
—Tayuyna, Nova Odessa, SP, Brazil) using a Luer Lock
syringe (Duflex — S.S. White Artigos Dentarios Ltda.,
Rio de Janeiro, RJ, Brazil). The instrumentation

time for each specimen was measured with a digital
chronometer (Oregon Scientific, Portland, USA).

After completion of instrumentation, the teeth
were initially transversely sectioned to separate
the crown from the roots. Longitudinal sections
were then made in buccolingual directions for
achievement of two hemisections of each root canal,
which were fixated on a paper leaf (Chamex, Luiz
Antonio, SP, Brazil) using adhesive tape (Fortkol
Industria de Fitas Adesivas Ltda., Pouso Alegre, MG,
Brazil), with the root canal wall turned upward.
Then, the specimens were photographed with a
digital camera (Sony Cyber-Shot DSC-S730, 7.2
mega pixels — China) at a distance of 30 cm from
the specimen, at 3x magnification. The images were
analyzed by three blinded examiners according
to the following scores [4]: O — total cleaning; 1
— almost complete dye removal; 2 — partial dye
removal; and 3 - no dye removal.

The root canal cleaning was evaluated by scores
assigned to the two hemisections of each tooth, which
were added up. The mode of scores of the three
examiners was analyzed by the Kruskal-Wallis test.
The recorded instrumentation time was analyzed by
the ANOVA and then by the post-hoc Tukey test. The
statistical tests were conducted using the software
BioEstat 3.0 (Belém, PA, Brazil, 2003).

Results

Comparison of the root canal cleaning of
deciduous molars did not reveal statistically
significant difference between groups (p = 0.6188)
(table II, figure 1).
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Concerning the mean instrumentation time, the Pro Taper system, presented the shorter time, with
statistically significant difference compared to manual instrumentation (p = 0.0339). The Endowave
system did not present statistically significant difference in the instrumentation time compared to the

other groups (table III).

Table Il - Comparison of scores of the cleaning ability of root canals of deciduous molars by the Kruskal-Wallis test

MI (n = 15) RI (EW) (n = 13) RI (PT) (n = 13) p
CI (95%) (1.53-2.20) (1.69-2.15) (1.92-2.30)
NS (0.618)
Mean (SD) 1.87 (0.74) 1.92 (0.86) 2.15 (0.69)

MI: Manual instrumentation; Rl (EW): Rotary instrumentation (Endowave system); Rl (PT): Rotary instrumentation (Pro Taper

system); Cl: Confidence intervals

Table Il - Comparison of the instrumentation time (minutes) between groups by the ANOVA and Tukey tests
MI (n = 15) RI (EW) m = 13) RI (PT) (m = 13) P
CI (95%) (2.40-5.29) (2.32-2.66) (1.88-2.16)

Mean (min) (SD) 4.244 (0.38)

2.55% " (0.50)

.03*
1.97® (0.43)

Different letters: significant differences

MI: Manual instrumentation; RI (EW): Rotary instrumentation (Endowave system); Rl (PT): Rotary instrumentation (Pro Taper

system); Cl: Confidence intervals

-

Number of scores

®BScoe 0

L= R A - - -

il

Figure 1 - Division scores among 3 groups

Discussion

The biomechanical root canal preparation
is fundamental for endodontic therapy because
it allows the removal of vital tissue, necrotic
remnants, infected dentin and debris, providing
ideal conditions for tissue repair and regeneration
[3, 17]. Scientific evidences have shown that root
canal cleaning before obturation is related to high
success rates in pulp therapy [2].

The rotary system has been recently introduced
for endodontic preparation of deciduous teeth,
thus few studies are available on the efficacy of
this method [3, 27]. However, the same principles
of root canal cleaning and shaping using rotary
instruments in permanent teeth are also followed

RIEW)
Groups

OScore 1
®Score 2
B Score 3

for deciduous teeth [7]. Knowledge on this fact
is important because, considering the lack of
studies analyzing the preparation and mechanical
cleaning of root canals of deciduous molars, the
present results will often be compared to studies
on permanent teeth.

The present methodology employed an increasing
sequence of first series rotary instruments to allow
anatomical compatibility between the instrument
and the root canal of deciduous molars. No specific
operative sequence has been presented in the
literature for deciduous teeth, therefore the protocols
for permanent teeth are adapted for this purpose.
In order to compare the two types of rotary systems
(Endowave and ProTaper), four instruments of each
manufacturer were used. Saline was applied for
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irrigation to avoid a possible interaction between
the irrigant and the dye, thereby not interfering
with the effect of biomechanical preparation on
root canal cleaning.

In a previous study, Tan and Messer [29]
observed that both the manual and rotary techniques
do not allow complete root canal cleaning in
permanent teeth. This was also observed in the
present study, by the observation of remaining
dye on the root canal walls and the mean scores
found for the three groups, indicating that no group
presented score O and therefore no instrumentation
technique presented complete cleaning ability.
The authors [29] further concluded that the wider
apical preparation allows better cleaning of the
root canal system, which was confirmed in later
studies [2, 3].

According to the present results, comparison
of the cleaning ability between the manual and
rotary instrumentation techniques (Endowave and
Pro Taper) did not present statistically significant
differences. The literature unanimously states that
manual and rotary instrumentation techniques
present similar cleaning ability. Thus, previous
studies corroborate these results for deciduous
molars [26], anterior deciduous teeth [3] and
permanent molars [21].

The chair time should also be considered in
the endodontic therapy, especially in Paediatric
Dentistry. Within this context, several devices
and techniques have been developed to make the
treatment easier and more effective [20, 30].

Comparison of the instrumentation time
between the three groups revealed that manual
instrumentation presented longer time in relation
to the other groups, with significant difference
compared to the ProTaper system. This tendency
of longer time when manual instruments are used
is widely reported in the literature [2, 3, 9, 20-22,
26, 27, 30]. The shorter time required in the rotary
instrumentation is probably related to the reduced
number of instruments [2, 28] and greater efficacy of
dentin cutting [3], reducing the patient fatigue [18].

In the present study, the difference in the
instrumentation time between group 1 (manual
instrumentation) and group 2 (Endowave) was not
statistically significant. This probably occurred
because of the small sample size. Statistical
comparison between larger groups would probably
reveal this difference. The difficulty to achieve
deciduous molars according to the present inclusion
criteria led to the small sample size. This increasing
difficulty was also observed in previous studies,
conducted on even smaller [17, 26] or slightly larger

samples [30]. Despite the limited sample size, it
was observed that the rotary instruments tended
to present shorter instrumentation time compared
to the manual instruments.

The endodontic treatment in children may be
challenging and time consuming, especially during
root canal preparation, which is one of the most
important stages of endodontic therapy. Considering
that the rotary instruments provide similar root
canal cleaning compared to manual instruments
with a shorter instrumentation time, their utilization
is well indicated in Paediatric Dentistry, especially
when treating children with behaviour management
disorders [13, 15].

The root canal walls and canals of deciduous
molars are usually curved and irregular and may
be cleaned with Ni-Ti rotary instruments, similar
to the manual instruments [5]. However, the former
are advantageous due to their flexibility [18, 30,
31], which allows easy access to all root canals [4],
in addition to their cutting efficacy and treatment
time [10, 11, 16], maintaining the original root
canal shape, reducing the tendency of apical flaring
[4] and enhancing consistent and dense root canal
filling [4].

However, the rotary instrumentation also
presents disadvantages or limitations related to
the high cost of the equipment and Ni-Ti files [6,
17], risk of fracture [21, 30] and need of operator
training [18, 19, 26].

Considering the benefits and costs of the rotary
root canal instrumentation, it may be indicated
for utilization in deciduous teeth, enhancing root
canal preparation with a shorter treatment time.
This increases the comfort for the patient and
improves the working conditions for the professional.
Notwithstanding, this is a recent technique and
further studies are necessary to demonstrate its
efficacy, especially in paediatric dentistry.

Conclusion

The ProTaper system was more effective
for root canal instrumentation in deciduous
molars, presenting shorter treatment time and
similar cleaning ability compared to the other
techniques.
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