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Abstract

Introduction: The application of rotary instruments for root canal
preparation requires a safe, not harming procedure to the root
structure remaining. Objective: The purpose of this study was to
analyze the root thickness in 28 mesial canals of lower permanent
first molars before and after flaring using two rotary instruments:
Gates-Glidden drills and ProTaper rotary files. Material and methods:
Teeth were embedded into a muffle system. Samples were obtained
by cutting 2mm below the furcation. The images were captured
by a digital video system (8X and 12X magnification). For image
analysis and processing, Pro-Image Plus 4.1 software was used.
Each image captured by the computer was gauged, eliminating any
possible distortion. Gates-Glidden drills were used in decreasing
order of size (GG#4, GG#3, GG#2). ProTaper was used according
to the manufacturer’s recommendations, with hand-piece powered
by an electric motor with low torque. 5.25% sodium hypochlorite
was utilized as irrigant. Results: The average thickness between
the canal and furcation before and after use of rotary instruments
were: 0.857 mm and 0.561 mm for Gates-Glidden drills, and
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0.858 mm and 0.486 mm for ProTaper, respectively. No statistical
differences were found in the root thickness of specimens shaped
with ProTaper rotary files and Gates Glidden drills. Conclusion:
The use of Gates-Glidden drills is as safe as ProTaper rotary files
with respect to danger of perforation on the distal side of the mesial
roots of lower molars.

Introduction

Flaring the coronal portion of the root canal
during endodontic therapy has several advantages
and functions. It allows the removal of interferences
in the coronal and middle thirds and gives the
operator better control of the instruments in the
apical third [17, 8]. Greater coronal diameter allows
greater penetration of the irrigation needle that
improves the efficiency of the irrigant [1]. Better
shaping with enlargement of cervical and middle
thirds facilitates three dimensional filling [16].

Many instrumentation techniques have been
proposed to optimize the process of cleaning and
shaping the root canal system. The preparation of
both cervical and middle thirds is unanimously, a
constant concern for every proposed technique to
accomplish cleaning and shaping [2, 5].

Gates-Glidden drills are one of the most
common instruments used to achieve this goal
[16]. The search for solutions for ideal endodontic
preparation has resulted in the introduction of
rotary instruments that are meant to facilitate the
radicular preparation and to provide a uniform
final shape to the canals [6].

The ability to enlarge a canal without deviation
from the original curvature is a primary objective
[17, 3]. Unfortunately, procedural accidents can
occur, such as ledge formation or transportation of
the apical foramen in degrees ranging from zipping
to apical perforation or stripping [18, 9, 15].

The incorrect use of instruments during root canal
preparation may cause a root perforation in the
danger zone of lower molars [1].

The objective of this study was to evaluate ex
vivo the dentin remaining of mesiobuccal canals
of lower molars after flaring using Gates Glidden
drills and ProTaper rotary system.

Material and methods

Twenty-eight mandibular molars with slightly
curved mesial roots (Schneider Method) were

selected from the tooth bank of the University of
Fortaleza, Brazil. The study was approved by the
Ethics Committee in Research of the University of
Fortaleza — under protocol number #310/05.

Standard access cavities were made and the
mesial canals were located and negotiated with size
#10 and #15 K-files (Dentsply-Maillefer, Ballaigues,
Switzerland), until the tip was visible at the apex.
Sodium hypochlorite (5.25%) was used to irrigate
the canal during all steps.

The teeth were then embedded into epoxy
clear resin (Arazyn, Sao Paulo, Brazil) blocks up
to furcation. These blocks were encased in a mold
specially developed for this study using PVC tubing
and two parallel metal threads on its lid. Thus,
it was possible to remove the resin blocks out of
the mold, cut them with a low-speed saw (Isomet,
Bubhler, Ltd. Lake Bluff, NY, USA), using a diamond
disc (£ 125 mm x 0.35 mm x 12.7 mm - 330C),
under constant irrigation with water to prevent
overheating. The cuts were made 2 mm below the
root bifurcation [4] and the teeth were analyzed.
Finally the blocks were reassembled into the mold
to enable root canals instrumentation (figure 1).

Figure 1 - Scheme of the muffle system which enabled
the study’s methodology for evaluating the root canal
instrumentation
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The image of the resin blocks with the cervical
third of the roots was examined under a microscope
(Axioscoppe, Carl Zeiss Vision Gmbh, Hallbergmoos,
Germany) and the images captured by a digital video
system using 8X to 12X magnification. The images
were submitted to software evaluation. For image
analysis and processing Pro-Image Plus 4.1 software
(Media Cybernetics, Silver Spring, MD, USA) were
used. The software, through numerical integration,
precisely measured the smallest radicular thickness
between the furcation and the mesial root. Each
image captured by the computer was gauged,
eliminating any possible distortion.

After the obtainment and initial analysis of
the mesial canal, the canals were shaped by using
Gates-Glidden drills (Dentsply-Maillefer, Ballaigues,
Switzerland), in decreasing order of size: GG#4,
GG#3, GG#2. A conventional motor at low rotation
speed of 2500 rpm was used. Rotary instruments
were applied with slight apical pressure, up and
down movements, with only one penetration with
each drill. The drill's depth was determined by
its adaptation within root canal [2]. At every drill
change, canal was negotiated through apical file
(#10) and irrigated with 2 ml of 5.25% sodium
hypochlorite.

ProTaper rotary files (Dentsply-Maillefer,
Ballaigues, Switzerland) were used by a hand-piece
powered by an electric motor (Endo Plus, Driller,
Brazil), at 16:1 reduction, and torque of 0.2 N. A
digital display indicating the velocity allowed the
maintenance of a constant speed of 300 rpm and
torque of 0.2N Each instrument was used five times
before being replaced.

ProTaper rotary files were used according to the
manufacturer’s recommendations: SX, S1, and S2
(which are the files used for enlarging the cervical
and middle thirds of the canal); F1 and F2 (which
are the files used for enlarging the apical third of
the canal) (Dentsply-Maillefer) (figure 2).

Before flaring MBO

: After flaring MB Q

Figure 2 - Scheme of the muffle system which enabled
the analysis of the mesiobuccal (MB) canals before and
after flaring by using Gates-Glidden drills and ProTaper
rotary files

At every drill change, canal was negotiated
through apical file (#10) and irrigated with 2 ml
of 5.25% sodium hypochlorite.

After instrumentation, canals had their image
digitized and evaluated according to the previously
selected features.

An Excel spreadsheet was created recording the
smallest distance to the root bifurcation, before and
after the instrumentation with GG and ProTaper
rotary system. The results were statistically analyzed
(SPSS 12.0) by Kruskal-Wallis test.

Results

Table I shows all the measurements of dentin
thickness (mm) of the mesiobuccal canals of all
specimens, before and after flaring using Gates-
Glidden drills and ProTaper rotary files.

Table | - Measurement of dentin thickness (mm) of the mesiobuccal canals of all specimens before and after flaring

using Gates-Glidden drills and ProTaper rotary files

Gates-Glidden ProTaper
Before After % Reduction Before After % Reduction
0.783 0.497 36.0 0.771 0.546 29.0
0.751 0.517 31.0 0.783 0.379 51.5
0.664 0.461 30.5 0.760 0.420 45.0
0.668 0.322 52.0 1.140 0.661 42.0
1.257 0.950 24.5 0.841 0.433 48.5
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Gates-Glidden ProTaper
Before After % Reduction Before After % Reduction
0.849 0.504 41.0 0.685 0.327 52.0
0.838 0.378 55.0 1.075 0.578 46.0
0.894 0.556 38.0 0.817 0.364 55.5
0.858 0.352 59.0 0.760 0.677 11.0
0.816 0.602 26.0 0.894 0.515 42.5
1.109 0.824 26.0 0.719 0.279 61.0
0.852 0.748 12.0 0.996 0.501 50.0
0.884 0.743 16.0 0.857 0.353 59.0
0.776 0.394 49.0 0.907 0.772 15.0

The thickness means between the mesial root canal and the furcation, before and after the
preparation were: 0.857 mm and 0.561 mm by GG drills, and 0.858 mm and 0.486 mm by ProTaper,

respectively (table II).

Table Il - Means, standard deviation (SD) and differences (means and SD) of the measurement of the dentin
thickness (mm) of the mesiobuccal canals of lower molars, before and after flaring after using Gates-Glidden drills

and ProTaper rotary files

Instruments Before After
Mean SD Range Mean SD Range
Gates-Glidden 0.857 0.042 0.685 — 1.257 0,561 0.035 0.322 - 0.824
ProTaper 0.858 0.035 0.685 — 1.140 0,486 0.035 0.279 - 0.772

Figure 3 shows the means of the measurement
of the dentin thickness (mm) of the mesiobuccal
canals of lower molars before and after flaring after
using Gates-Glidden drills and ProTaper.

Before flaring MB canal
+Gates-Glidden: 0.857mm
«ProTaper: 0.858mm Q

After flaring MB canal

MB

MB )
+Gates-Glidden: 0.561Tmm

O «ProTaper: 0.486mm Q

Figure 3 - Means of the measurement of the dentin
thickness (mm) mesiobuccal (MB) canals of lower molars,
before (A) and after (B) flaring after using Gates-Glidden
drills and ProTaper rotatory files

The radicular thickness remaining between the
mesial root canal and the furcation prepared by

GG drills and ProTaper rotary system did not show
a significant different (p = 0.1611). No statistical
significant differences between groups before (p =
0,919) and after (p = 0.2565) canals preparation
by GG and ProTaper were found.

Strip perforation that could provoke any
damage to the root was not observed in the selected
molars. The lowest value found for the dentin
remaining was 0.279 mm, in a canal prepared
with ProTaper rotary files (figure 4).

Figure 4 - The lowest value (0.279 mm) found for the
dentin remaining in a canal prepared with ProTaper
rotatory files
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Discussion

Several methods were already used with the
objective of analyzing the use of rotary instruments in
the cleaning and shaping of the root canal system [4,
14]. This study employed a novel method constituted
by a precise model (“muffle system”), which can be
used several times and enables root canal evaluation
before and after its preparation [4].

The teeth were horizontally sectioned at 2mm
below the furcation because this is the area that
presents the greatest decrease of dentin remaining
during flaring [8]. Measurement of the minimum
remaining structure after preparation of cervical and
middle thirds of mesiobuccal canals of lower molars
after using Gates-Glidden drills and ProTaper rotary
files revealed no significant differences between any
technique. The means of the remaining root thickness
were 0.561 mm and 0.486 mm for Gates-Glidden
drills and ProTaper, respectively.

The ability of the operator seems to be an
important clinical factor of instrument failure [10].
In this study all specimens were instrumented by
the same operator. One ProTaper rotary file (F2)
instrument fractures after using 5 times, despite
of all instruments had been constantly checked for
defects that would alert the operator prior to fracture
[12], and low torque [7]. All the instruments were
used only 5 times [11].

All canals were negotiated with #10 K-file, and
#15, #20 Flexofile, at working length. This provides
a safer use of the Gates-Glidden drills and rotary
instruments [18]. Between the uses of each instrument
the canal was irrigated with 2ml of 5.25% sodium
hypochlorite.

It should be noted that no perforations occurred
during the study, but there was little remaining tooth
structure in some cases (0.279 mm, 0.322 mm and
0.327 mm). Other study showed no perforations when
Protaper rotary system was used [13]. Perforation
or fracture may occur during the process of root
canal obturation as a result of the small amount
of tooth structure remaining after flaring and
instrumentation [8, 11].

Conclusion

This study suggests that the use of Gates
Glidden drills is as safe as ProTaper rotary files
with respect to danger of perforation on the distal
side of the mesial roots of lower molars. Also, the
Gates-Glidden drills should be use in decreasing
size order, without risk of perforation.
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