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Introduction

Abstract

Background and Aim: Maintaining the original shape and path of
the canal is among the most important criteria for optimal root canal
preparation. The aim of this study was to compare the centering
ability of F6 SkyTaper and RaCe rotary files in mesiobuccal canals of
mandibular molars.

Materials and Methods: In this experimental study, 30
mesiobuccal canals of extracted human mandibular molars with
25-30-degree curvature were randomly divided into two
experimental groups (n=15) of RaCe and F6 SkyTaper. After
mounting of the teeth in a putty mold, the distance between the
canal walls and the outer surface of the roots in mesial and distal
aspects was measured. The measurements were made at 1, 3 and 7
mm from the apex. Initial glide path in the canals was achieved
using a # 15 K-file. Then, the canals in group A were prepared by
RaCe rotary file #25/6% while the canals in group B were prepared
by F6 Sky Taper rotary file #25/6%. Measurements were repeated
and the difference between the two measurements was calculated
and compared with the Mann-Whitney U test.

Results: The mean centering ability was 0.72 £ 0.62 in the RaCe
group and 0.95 * 1.39 in F6 SkyTaper group. the centrality was
better in F6 SkyTaper group (it was closer to 1) but the difference
was not statistically significant (P=0.4).

Conclusion: Both RaCe and F6 SkyTaper rotary systems partially
offset the centrality of the root canal system.
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particularly difficult in curved canals.

The purpose of mechanical preparation of
the root canal system is to remove all the
infectious and necrotic debris. Mechanical
preparation improves irrigation and obturation
[1]. To achieve the best therapeutic results, the
taper, shape, and position of the canal before
and after canal preparation should be
consistent. Maintaining this consistency is

Endodontic files have a tendency to straighten
the curved canals, leading to problems such as
ledge formation, zipping and perforation [2].
Numerous techniques and instruments have
been introduced to solve this problem [3].
Nickel-titanium (NiTi) rotary files have been
highly successful in this regard due to their
tremendous flexibility. Biomechanical root
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canal preparation errors will be minimized and
time will be saved with NiTi rotary files [4].

F6 SkyTaper (Komet Brasseler, Lemgo,
Germany) and RaCe (FKG, La-Chaux-De-Fonds,
Switzerland) are two commonly used NiTi
rotary systems for root canal preparation. F6
SkyTaper rotary system is used in continuous
rotation and designed for single file
preparation which makes the preparation
procedure easier and faster. This file can
efficiently remove debris because of its unique
S-curved design. It also has high flexibility due
to its thin central core [5,6].

RaCe rotary files work with full rotation.
These files have a triangular cross-sectional
design and alternating cutting edges. The
system consists of more than 30 different files
in terms of size, taper and length, and root
canal preparation with this system requires
multiple files from path file to final file
depending on the initial shape and size of the
root canal [7].

In order to analyze the centering ability of
endodontic instruments, two 3D images need
to be taken, one before and another one after
root canal preparation. Cone-beam computed
tomography (CBCT) is ideal for this purpose
[8].

This study aimed to compare the centering
ability of F6 SkyTaper and RaCe rotary files in
curved root canals using CBCT.

Materials and Methods

In this experimental study, 30 intact human
mandibular molars which had been extracted
for periodontal reasons were used. The present
study was approved ethically by the Research
Council, Dental Faculty of Islamic Azad
University (IR. IAU. DENTAL. REC.1397, 46).
The teeth were first disinfected in 2.5% sodium
hypochlorite solution for 1 hour. After cleaning
of the root surfaces from tissue residues and
debris, the teeth were stored in saline. Intact
mesiobuccal roots with no cracks, fracture,
caries, calcification, and external/internal
resorption were chosen.

The roots curvature was determined using
CBCT and based on the technique described by
Hartmann et al. [9]. The roots with a curvature
between 20-35 degrees and 8-10 mm radius
were selected for this study. For the first CBCT

scan, the teeth were individually mounted in
putty impression material. Then, the teeth
underwent CBCT scan (Rotograph EVO 3D)
with 11.2 s time, 64 kVp, and 0.9 mA and the
mesiobuccal root canals were assessed on the
scans at 1, 3, and 7 mm from the apex.
Measurements were made between the
mesial border (A1) and distal border (B1) of
the canals at 1, 3, and 7 mm from the apex
before preparation. Working length was
determined 0.5 mm shorter than the apex of
the canals using a #10 K-file. Root canal glide
path was obtained by a #15 K-file in both
groups. The root canals were prepared with
RaCe (#25/4% and #25/6%) or F6 SkyTaper
(#25/6%) files based on the manufacturers’
instructions. Irrigation was done with 1 mL of
2.5% sodium hypochlorite solution after using
each file.

Then, all specimens were placed back in
their respective molds for the second CBCT.
Measurements were made between the mesial
border (A2) and distal border (B2) of the
canals at 1, 3, and 7 mm from the apex after
preparation. The centering of the canal in each
tooth was determined using the formula A1-A2
/ B1-B2. A result of 1 would indicate maximum
centering of the canal [10]. The Mann Whitney
U test and ANOVA were used for statistical
analysis.

Results

In the RaCe group, the highest centering
of the canals was at the level of 7 mm from
the apex (1.07), while the lowest centering
of the canal was at the level of 1 mm from
the apex (0.64). The difference was not
significant (P=0.6).

In the F6 SkyTaper group, the highest
centering of the canals was at the level of 7
mm from the apex (1.31) while the lowest
centering of the canals was at the level of 1
mm from the apex (0.47). The difference
was not significant (P=0.6).

The overall centering was 0.72+0.62 in
the RaCe group and 0.95+1.39 in the F6
SkyTaper group. Although the centering
ability of F6 SkyTaper was better than
RaCe, the difference was not significant
(P=0.4, Table 1)
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Table.1. Centering ability of RaCe and F6 SkyTaper rotary systems at different levels from the apex

Experimental Distance from Centering ability ratio Coefficient of
groups the apex X+SD variation
1 mm 0.64 £ 0.64 100
RaCe Group 3 mm 0.64 + 0.55 92
7 mm 1.07 £1 100
1 mm 0.87 £ 0.45 176
F6 SkyTaper Group 3 mm 0.95 *+ 0.55 153
7 mm 1.31+£0.76 143
P value P=0.4 P=0.6
Discussion curvature preservation. Different results of

This study showed that the centering
ability of RaCe and F6 SkyTaper did not
have a statistically significant difference.
Deviation from the original position and
shape of the canal especially in the apical
third interferes with the basic rules of
mechanical cleaning and shaping of the root
canal system. This could end up in
treatment failure and eventual tooth loss
[11].

The apical third of the canals may have
different degrees of Most
treatment mishaps such as perforation,
transportation, and zipping occur in curved
parts of the root canals [12]. The curved
mesiobuccal roots (25-35°) of extracted
mandibular

curvature.

clinical
conditions. The curvature of the canals was
measured by the Igbal technique. This
technique measures the curvature radius
along with the curvature angle [9].

Ceyhanli et al. [13] compared centering
ability of ProTaper, RaCe, and SafeSider
rotary files. They found that apical
transportation of RaCe and ProTaper files
was significantly higher than SafeSider files.
They used micro-computed tomography
(CT) to compare centering of these files. On
the other hand, Delgoshayi et al. [14]
compared transportation  and
centering ability of ProTaper and SafeSider
using CBCT. They concluded that ProTaper was
significantly superior to SafeSider in terms of

molars mimics

canal

the abovementioned two studies may be
due to the technology of the files used, or
use of micro-CT instead of CBCT. We used
CBCT which is a reliable, 3D, and high-
resolution modality. It is also cost-effective,
non-invasive, and repeatable.

We assessed F6 SkyTaper because it has
unique properties. It is designed to prepare
the canals by continuous rotation and a
single file system along with its S-curved
design and thin central core which add
more flexibility and result in faster cleaning
and shaping of the canals [15]. The use of
glide path before preparation by F6
SkyTaper is [16,17]. The
single file systems reduce the preparation
time, cost, and
instrumentation compared with rotary
systems with multiple instruments [18].

On the other hand, RaCe seems to be the
gold standard of rotary files. It consists of
full-rotation instruments with a triangular
cross-sectional design and altering cutting
edges [19]. The present results showed that
F6 SkyTaper had better centering ability
than RaCe. However, the difference was not
significant.

Several

controversial

failure related to

methods such as periapical
radiographs, CBCT and micro-CT have been
used to evaluate the centering ability of
different endodontic instruments or canal
preparation techniques [20].

In this study, CBCT was used, which is a
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non-invasive method and provides an
accurate and repeatable 3D evaluation of
the root canals before and after preparation
without destroying the specimens [21].

Centering ability was analyzed by the
technique described by Mesgarani et al. This
analysis shows the ability of endodontic
files to remain at the center of the root canal
[8]- Koring et al. [22] compared the
centering ability and canal transportation of
five rotary systems namely HyFlex CM,
ProTaper Next, F6 SkyTaper, BioRace and
Mtwo wusing a stereomicroscope. Their
results showed that F6 SkyTaper system
was significantly better in maintaining the
centering of the canals than BioRaCe and
both systems were fast in canal preparation.
Thota et al. [23] compared the centering
ability and canal displacement of three
rotary systems of WaveOne, ProTaper and
Komet F6 SkyTaper using CBCT. They used
45 mesiobuccal with a 20-40°
curvature. Scans were obtained at 1, 3, 5,
and 7 mm from the apex. The results
showed that WaveOne rotary system was
significantly superior in maintaining the
centering of the canal.

This study had an in vitro design; thus,
the results should be interpreted with
caution.

Although both systems in our study
showed transportation of the canals, the
difference  between them was not
significant.

canals

Conclusion

Based on the results of this study, both RaCe
and F6 SkyTaper had an acceptable centering
ability in mesiobuccal canals of mandibular
molars.
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