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ABSTRACT

Background: However, endodontic preparation in curved and narrow root canals is more challenging, with a
tendency for the prepared canal to deviate away from its natural axis.“Canal shaping is a critical aspect of
endodontic treatment.

Materials & methodology: 45 human extracted mandibular first molars with curved mesial roots with two
separated canals and apices were used for this study. 45 teeth were then divided into 3 groups[ n = 15 each],
Group I with using one shape, Group II with using Hyflex CM, Group III with using Revo S CBCT images for all
prepared teeth were obtained before and after instrumentation, with CS9300 equipment (Carestream Healthcare
India (P) Ltd) in the high resolution dental mode (i.e. 90 micron resolution). The data were compared
statistically using ANOVA test & SPSS 20 Software.

Results: Hyflex CM file systems is showing the better results compared to the other file systems.

Conclusion: In this study Hyflex CM Multiple File System showed minimum or no canal transportation at all the
levels - 0,1,2,3,4,5,6 and 7 mm as compared to One Shape Single File Systems and Revo S.
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INTRODUCTION critical aspect of endodontic treatment because it
influences the outcome of the subsequent phases of
canal irrigation and filling and the success of the
treatment itself “In the last few decades the

The aim of endodontic treatment is to clean
and shape root canals adequately so that canal
disinfection and filling are optimized. According to
Schilder, root canal preparation should present a
flare shape from apical to coronal, preserving the
apical foramen and not alter the original canal

development of rotary nickel-titanium (NiTi)
systems has significantly improved the quality of
canal shaping and allowed for root canal
preparation with continued rotation on narrow
and/or curved root canals. The success of NiTi
systems is related to the design, flexibility, and
elastic memory*. Moreover, NiTi instruments allow

curvaturel. However, endodontic preparation in
curved and narrow root canals is more challenging,
with a tendency for the prepared canal to deviate

away from its natural axis.“Canal shaping is a for greater conical canal preparation with less work
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time and more centered shaping of the canal in its
original axis, producing rounder preparations and
reducing procedural errors®.

MATERIALS AND METHODS

45 extracted mandibular first molars with
curved mesial roots with two separated canals and
apices were kept in distilled water. Teeth were
embedded into wax blocks and the endodontic
access was made and the radiographs were taken
from two mesial canals with size 10 K files to
determine the curvature angles and the working
length. Then the teeth were sectioned vertically into
two halves with the help of a diamond disc. After
access cavity preparation 45 teeth were then
divided into 3 groups [n = 15 each], Group I with
using one shape, Group II with using Hyflex CM,
Group III with using Revo S CBCT images for all
prepared teeth were obtained before and after
instrumentation, with CS9300 equipment
(Carestream Healthcare India (P) Ltd) in the high
resolution dental mode (i.e. 90 micron resolution).
The technical outcomes were compared at 0, 1, 2, 3,
4,5, 6,7, 8 mm intervals. The parameters evaluated
were: 1.Working Time, 2.Angle of Curvature,
3.Centric Ability, 4.Canal Transportation

Working Time: Time taken to prepare the mesial
canals in the mandibular molars was calculated for
both groups with the help of a stop watch.

Root Canal Curvature: Mandibular molars having
severely curved mesial root with two separate
canals i.e. mesiobuccal and mesiolingual and apices
with a curvature angles ranging within 20-30
degrees were used.

Centering ability: The centering ability ratio i.e the
ability of the instrument to remain in a central
position within the canal, was calculated for each
cross-section using the ratio of (X1 _ X2) to (Y1 _
Y2) where X1 is the distance between the mesial
portions of the root and the un-instrumented canal,
X2 is the distance between the mesial portions of
the root and the instrumented canal, Y1 is the
distance between the distal portions of the root and
the un-instrumented canal, and Y2 is the distance
between the distal portions of the root and the
instrumented canal. Whenever these numbers were
not equal, the lower figure was considered to be the
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numerator of the ratio. According to this formula, a
result of 1 indicates optimal centering ability.

Canal transportation: Canal transportation was
calculated in milli meters with the formula [(X1 _
X2) _ (Y1 _Y2)], as described by Gambill et al. Pre-
and postoperative measurements were compared to
reveal the presence or absence of deviations in
canal anatomy and to identify the most affected
region.

Statistical Analysis

The mean difference and standard deviations in
root canal curvature, working time, centric ability,
cross-sectional area and canal transportation were
measured for each file system. The data were
compared statistically using ANOVA test & SPSS 20
Software.

RESULTS

Using ANOVA test there was a statistical
difference between the root canal curvatures and
working time between the two groups (P < 0.05).
Hyflex CM Multiple File System showed minimum
or no canal transportation at all the levels -
0,1,2,3,4,5,6 and 7 mm as compared to one shape
and Revo S File Systems.

Table 1: showing working time between one

shape, Hyflex CM & Revo S
S.N TYPE OF Groupl Group?2 Group3
0. ROOTS [One [Hyflex [Revo S]
Shape] CM]
1 Mesiobu = 261.47+7.9 420.66x @ 240.27+
ccal Omin 16.7 6.49

Min Min

Table: 1 show the working time of three different
file systems. Hyflex cm is having the more working
time compared to other file systems as it is having
the multiple files, where as the other files are single
file systems.

Table 2: showing Angle of curvature between
one shape, Hyflex CM & Revo S

S. Group Group @ Group
N  TYPE OF ROOTS 1 [One 2 3
0. Shape] Hyflex [Revo
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CM] S] ntation
Pre-

. instrume 2%(5)5& ioliogi gtgzi Table 2: showing the angle of curvature of different
Mesio ntation ' ’ ' file systems, Hyflex CM is showing the better result
buccal . e

Post- 3240+ 2866+ 26.66+ in maintaining the curvature of root canal compared
instrume 8.88° | 3.41°  2.97° to the Revo S and One shape.

Table 3: showing canal transportation between one shape, Hyflex CM & Revo S.

Length Of Canal At

SNO.  Different Levels ;;;:;:;1 [One ¢ roup2 [Hyflex cM] Group3 [Revo 5]
[in mm]
1 0 0.00£0.00 -0.004£0.01 0.00£0.00
2 1 0.00+0.00 -0.01£0.01 0.000.00
3 2 -0.02+0.03 0.00£0.00 0.00£0.00
4 3 -0.05£0.07 0.00+0.00 -0.03+0.04
5 4 -0.05+0.06 0.00£0.00 -0.10£0.01
6 5 -0.090.09 0.00£0.00 -0.06£0.09
7 6 -0.05£0.07 0.00+0.00 -0.03+0.04
8 7 -0.05+0.12 -0.01£0.01 -0.01£0.01

By observing the result hyflex is showing the less canal transportation compared with the other file systems.

Table 4: showing centric ability between one shape, Hyflex CM & Revo S.

LENGTH OF CANAL

S.NO. ngEL S DIFFERENT ;;;:;1;1 [One ¢ oup2 Hyflex CM]  Group3 [Revo S]
[in mm]
1 0 0.75+0.73 0.10£0.15 0.13+0.19
2 1 0.29+0.26 0.00+0.00 0.07+0.09
3 2 0.60+0.83 0.00+0.00 0.07+0.09
4 3 1.06+1.57 0.33+0.05 0.20+0.22
5 4 0.63+0.68 0.00+0.00 1.07+1.42
6 5 0.93+1.03 0.00+0.00 0.77+0.91
7 6 1.04+0.95 0.00+0.00 0.70+0.95
8 7 0.53+0.36 0.14+0.14 1.03+1.44

By observing the table 4 Hyflex CM is having better centric ability compared to the other file systems.

DISCUSSION

Considering the development of different
devices and instrumentation techniques to perform
root canal preparation, several methods have been
proposed to evaluate the shaping ability of

instrumented canals with the aim of preserving the
apical foramen and original canal curvature 8 13,
Satisfactory results have been obtained with the
root serial section

technique?¢, radiographic

platform?8, and root resin canal simulation?’.

However, more accurate information can be
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achieved with micro-computed tomography® 13
(micro-CT) and computed tomography?'. 7. 8 20 (CT)
which allows for the quantitative and qualitative
evaluation of root canals in 3 dimensions®.
Therefore, in the present study, the root canal
transportation and centering ability of four different
NiTi rotary systems were evaluated with CT. Root
canal shaping is a key stage of endodontic
treatment, when performed properly it is a
predictive factor for success. Ideally, root canal
shaping should create a continuous tapered
preparation from crown to apex while maintaining
the original path of canal and keeping the foramen
size as small as practical Schilder 194710, Working
time taken for Hyflex CM files was more as it is
having high number of files, while the working time
differs from clinician to clinician. Coming to angle of
curvature Hyflex CM has maintained the canal
curvature compared with the one shape and Revo S
and in between these two Revo S has maintained
the better canal curvature. Canal transportation
denotes the shortest distances from the central axis
of the canal to the periphery of the canal before and
after instrumentation, and it was measured in both
mesial and distal directions, whereas the canal
transportation is the difference between the
diameter of the width of toot before and after the
root canal preparation. Hyflex CM has very less
compared to other files because of the design of the
file and helps in canal transportation. Hyflex CM
Multiple File System showed the better cleaning and
shaping ability with respect to all the parameters
evaluated in this study compared to Single File
Systems.

CONCLUSION

Within the limitations of the study Hyflex
CM Multiple File System showed minimum or no
canal transportation at all the levels - 0,1,2,3,4,5,6
and 7 mm as compared to One Shape Single File
Systems and Revo S.
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