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Comparison of different rotary files system during root canal preparation

seen under stereomicroscope
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Abstract

Background: To compare different rotary files system during root canal preparation seen
under stereomicroscope.

Materials & Methods: A total of 45 premolars from the maxillary and mandibular regions,
extracted for orthodontic purposes, were included in the study, with two contralateral teeth
from each individual. This study was done in GDCRI, Ballari. The specimens were divided
into three groups, each consisting of 15 canals. These replicas were then evaluated under a
stereomicroscope. Chi-square test was done. The results were analysed using SPSS software.
Results: The measurement of canal preparation time, revealed a mean time of 10.22 minutes
for hand K-files preparations and a mean time of 8.15 minutes for rotary Profile preparations.
This difference was found to be statistically significant with a p-value of 0.03.

Conclusion: Rotary instruments appear to present significant advantages in terms of

efficiency and operational integrity.
Keywords: Rotary files, K-file, root canal.

Introduction

The technical demands and level of precision
required for successful performance of endodontic
procedures have traditionally been achieved by
careful manipulation of hand instruments within the
root canal space and by strict adherence to the
biologic and surgical principles, essential for
disinfection and healing. ' To improve the speed and
efficiency of the treatment stainless steel instruments
have been used in a variety of preparation techniques,
in an attempt to produce the appropriate canal shape.
However, studies have shown that procedural
incidents occur commonly, producing aberrations
such as formation of hourglass-shaped canals, zips,
elbows and canal transportation. >* Nickel-Titanium
(NiTi) rotary instruments are thought to reduce such
aberrations. Endodontic instruments have come a
long way since their inception. In the middle of the
1800s, dentist Edward Maynard developed the first
endodontic file. > The ease of the material's
composition is a major selling point. Hand
instrumentation, once a hallmark of endodontic
practice but now mostly forgotten, is nonetheless an
essential aspect of the canal preparation process.

Nickel-titanium (NiTi) instruments were made
because stainless steel instruments only clean the root
canal system on the surface and can cause problems
like ledges, zips, etc. “Human dentin is viscoelastic,
and during root canal preparations, NiTi rotary
instruments on the canals apply rotational forces to
the dentin. ’ These rotating files must contact and
plane the canal walls to debride the canal. These
contacts cause a lot of short-term stress
concentrations in the root dentin, which leads to craze
lines or tiny cracks. During root canal preparation,
stresses are made inside the root canal. These stresses
are sent through the root to the surface, where they
break the bonds that hold the dentin together. Later
could these tiny cracks get bigger and cause a vertical
root fracture. This depends on a number of factors,
such as the thickness of the root dentine, the strain on
the obturation, and the placement of the post.
¥Stainless steel root canal instruments clean the canal
superficially and can create canal aberrations such as
ledges, zips, and elbows. To eliminate these
shortcomings of stainless steel instruments, nickel-
titanium (Ni-Ti) instruments have been developed.
Canals prepared by rotary Ni-Ti instruments show
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increased canal cleanliness and less straightening,
apical canal transportation and perforations. These
benefits are because of greater flexibility and specific
design features of Ni-Ti instruments allowing the
natural canal curvature to be maintained.'"’ Rotary
instrumentation also requires less time to prepare
canals as compared to hand instrumentation.
Hence, this study was conducted to compare different
rotary files system during root canal preparation seen
under stereomicroscope.

Materials & Methods:

A total of 45 premolars from the maxillary and
mandibular regions, extracted for orthodontic
purposes, were included in the study, with two
contralateral teeth from each individual. This study
was done in GDCRI, Ballari. The specimens were
divided into three groups, each consisting of 15
canals. The first group underwent preparation using
stainless steel hand K-files, while the second group
was prepared using profile 0.04 taper series 29 rotary
files and third group was Easy Ra Ce system. The
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duration of the preparation process was recorded in
all the groups. To create replicas of the prepared
canals, impression material was introduced into them.
These replicas were then evaluated under a
stereomicroscope. Chi-square test was done. The
results were analysed using SPSS software.

Results:

The measurement of canal preparation time, revealed
a mean time of 10.22 minutes for hand K-files
preparations and a mean time of 8.15 minutes and
9.08 for rotary Profile preparations and Easy RaCe
rotary preparations. This difference was found to be
statistically significant with a p-value of 0.03. For
hand-prepared canals using K-files, the results
indicated that 2 canals (13.4%) experienced blockage
due to debris. In contrast, after rotary instrumentation
with the Profile system and Easy RaCe system, all 30
canals remained patent. The difference in blockage
rates between the two methods was not found to be
statistically significant, with a p-value of 0.2.

Tablel: comparison of the mean preparation times for canals using K-files versus rotary instruments

Files Time (min.)
Hand K —file 10.22
Rotary profile 8.15
Easy RaCe- Rotary 9.08

Table2: Canal blockage with debris following instrumentations in k file and rotary groups

Canals Rotary files

Blocked 2 (13.4%) 0
Patent 13 (86.6%) 30 (100%)
Total 30

Discussion:

Bilaterally extracted humans first permanent
premolars were used in this study. Previous studies
used simulated canals constructed in clear resin block
with standardization of degree, location and radius of
root canal curvature, this guaranteed high degree of
reproducibility and  standardization of the
experimental design in assessment of with K-files
and Profiles prepared canals preparation procedures
and instruments performance. However, regarding
micro-hardness and abrasiveness of acrylic resin
when compared to dentin, it has been expressed that
dentin usually requires double the preparation forces.
1213 Hence, this study was conducted to compare
different rotary files system during root canal
preparation seen under stereomicroscope. In the
present study, the measurement of canal preparation
time, revealed a mean time of 10.22 minutes for hand
K-files preparations and a mean time of 8.15 minutes
and 9.08 for rotary Profile preparations and Easy Ra

Ce rotary preparations. This difference was found to
be statistically significant with a p-value of 0.03. A
study by A Dafalla A et al, a total of 46 maxillary and
mandibular first premolars extracted for orthodontic
purposes were collected (two contralateral teeth from
each individual). The samples were divided into two
groups of 34 canals each. Teeth in the first group
were prepared with stainless steel hand K-files while
the second groups were prepared with profile 0.04
taper series 29 rotary files. Results showed
significantly shorter preparation time for Profile than
K-file. 8.8% of the canals prepared with K-files
showed canal blockage, while all canals prepared
with Profile remained patent. Alterations in working
length working distance appeared in 23.5% of canals
prepared with K-file and 11.7% in canals prepared
with Profile. Failed instruments in K-files were
significantly higher, mostly deformation (P<0.001).
Profiles failed instruments were in the form of
fracture and no deformation was detected. Both
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systems showed unsatisfactory walls smoothness and
flow. Within the limitation of the study it was
concluded that Profile 0.04 taper series 29 rotary
systems prepare canals more rapidly, and have lower
incidences of fracture and blockages, and only
limited loss of working length. Canal preparation
with K-file was time consuming and showed higher
incidence of deformed instruments; overall, rotary
instruments seem to offer greater advantages. "“In the
present study, for hand-prepared canals using K-files,
the results indicated that 2 canals (13.4%)
experienced blockage due to debris. In contrast, after
rotary instrumentation with the Profile system, all 30
canals remained patent. The difference in blockage
rates between the two methods was not found to be
statistically significant, with a p-value of 0.2.
Another study by Ferraz CC et al, evaluated the
weight of debris and irrigant volume extruded
apically from extracted teeth in vitro after endodontic
instrumentation using the balanced force technique, a
hybrid hand instrumentation technique, and three
engine-driven techniques utilizing nickel-titanium
instruments (ProFile .04, Quantec 2000 and Pow-R).
Five groups of 20 extracted human teeth with single
canals were instrumented using one or other of five
techniques: balanced force, hybrid, Quantec 2000,
ProFile .04, or Pow-R. Debris extruded from the
apical foramen during instrumentation were collected
into preweighed 1.5 mL tubes. Following
instrumentation, the volume of extruded irrigant fluid
was determined by visual comparison to control
centrifuge tubes filled with 0.25 mL increments of
distilled water. The weight of dry extruded dentine
debris was also established. Overall, the engine-
driven techniques extruded less debris than the
manual ones. However, there was no statistical
difference between the balanced force technique and
the engine-driven methods. The volume of irrigant
extruded through the apex was directly associated
with the weight of extruded debris, except within the
ProFile group. The hybrid technique was associated
with the greatest extrusion of both debris and irrigant.
Overall, the engine-driven nickel-titanium systems
were associated with less apical extrusion. "
Hulsmann M et al, compared several parameters of
root canal preparation using two different rotary
nickel-titanium (Ni-Ti) instruments: Flex Master
(VDW, Munich, Germany) and HERO 642 (Micro-
Mega, Besancon, France). Fifty extracted human
mandibular molars with root canal curvatures
between 20 and 40 degrees were embedded into a
muffle system. All root canals were prepared to size
45 using a high-torque motor with two different Ni-
Ti instruments, Flex Master and HERO 642. In both
groups, irrigation was performed with 2 m L NaOCl
(3%) after each instrument size. RC-Prep (Premier,
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Philadelphia, USA) was used as a chelating agent
with each instrument. Both Ni-Ti systems maintained
the curvature well: the mean degree of straightening
was 0.6 degrees for Flex Master and 0.5 degrees for
HERO 642. One file was fractured with the Flex
Master system, but further procedural incidents were
not recorded. Following preparation with Flex
Master, 18% of the root canals had a round diameter,
53% an oval diameter and 29% an irregular diameter;
HERO 642 preparations resulted in a round diameter
in 25%, oval shape in 47% and irregular cross-
sections in 28% of the cases. Mean working time was
shorter for HERO 642 (66.0 s) than for Flex Master
(71.1 s). Cleanliness of the root canal walls was
investigated under the SEM using 5-score indices for
debris and smear layer. For debris, HERO 642 and
Flex Master achieved 73 and 70% scores of 1 and 2,
respectively. The results for smear layer were similar:
HERO 642 and Flex Master achieved 33 and 26%
scores of 1 and 2, respectively. Significant
differences between the two systems were not
detected for any of the parameters evaluated. Both
systems respected original root canal curvature well
and were safe. Both systems failed to remove debris
and smear layer in the majority of the cases. "
Schafer E et al, determine the cleaning effectiveness
and the shaping ability of K3 nickel-titanium rotary
instruments and stainless steel hand K-Flexofiles
during the preparation of curved root canals in
extracted human teeth. A total of 60 root canals of
mandibular and maxillary molars with curvatures
ranging between 25 degrees and 35 degrees were
divided into two groups of 30 canals. Based on
radiographs taken prior to instrumentation with the
initial instrument inserted into the canal, the groups
were balanced with respect to the angle and the
radius of canal curvature. Canals were prepared by
K3 instruments using a crown-down preparation
technique or by K-Flexofiles using a reaming motion
up to size 35. For debris removal, K-Flexofiles
achieved significantly better results (P < 0.001) than
K3 instruments. The results for remaining smear
layer were similar (P > 0.05). K3 instruments
maintained the original canal curvature significantly
better (P < 0.0001) than K-Flexofiles. No significant
differences were detected between the instruments (P
> (0.05) for the time taken to prepare the canals. K-
Flexofiles allowed significantly better removal of
debris than K3 instruments. K3 files maintained the
original curvature significantly better. A number of
K3 instruments fractured. '°

Conclusion:

The rotary systems of Profile 0.04 taper series 29
demonstrate a faster canal preparation process with
reduced occurrences of blockages. In contrast, canal
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preparation using K-files was found to be time-
consuming and associated with a higher incidence of
deformed instruments. Overall, rotary instruments
appear to present significant advantages in terms of
efficiency and operational integrity.

References:

1.

10.

11.

12.

Revathi M, Rao CVN, Lakshminarayanan L.
Revolution in endodontic instruments-A
review. Endodontology. 2001:43-50.

Weine FS, Kelly RF, Lio PJ. The effect of
preparation procedures on original canal shape
and on apical foramen shape. J Endod.
1975;1:255-62.

Abou-Rass M, Frank AL, Glick DH. The
anticurvature filing method to prepare the
curved root canal. J Am Dent Assoc.
1980;101:792-4.

al-Omari MA, Dummer PM. Canal blockage
and debris extrusion with eight preparation
techniques. J Endod. 1995;21:154-8.

Cassai E. Cassai E. [ Aug; 2022 ]. 2016.
http://endodontics.styleitaliano.org/member/en
rico-cassai/

The effect of using RC prep during root canal
preparation on the incidence of dentinal
defects. Adl A, Sedigh-Shams M, Majd M. J
Endod. 2015;41:376-379.

Compressive viscoelastic properties of human
dentin:  I.  Stress-relaxation  behavior.
Duncanson MG Jr, Korostoff E. J Dent Res.
1975;54:1207-1212.

The relationship of root canal enlargement to
finger-spreader induced vertical root fracture.
Wilcox LR, Roskelley C, Sutton T. J Endod.
1997;23:533-534.

Singh S, Nigam N. Comparative evaluation of
surface characteristics of dentinal walls with
and without using plastic finishing file. J
Conserv Dent. 2010;13:89-93.

Kim HC, Lee MH, Yum J, Versluis A, Lee
CJ, Kim BM. Potential relationship between
design of nickel-titanium rotary instruments
and vertical root fracture. J Endod.
2010;36:1195-9.

Pasqualini D, Scotti N, Tamagnone L, Ellena
F, Berutti E. Hand-operated and rotary
ProTaper instruments: A comparison of
working time and number of rotations in
simulated root canals. J Endod. 2008;34:314—
7.

Hiilsmann M, Herbst U, Schifers F.
Comparative study of root-canal preparation
using Lightspeed and Quantec SC rotary NiTi
instruments. Int Endod J. 2003;36:748-56.

13.

14.

15.

16.

PakHeart J2023;56(03)

Hiilsmann M, Gressmann G, Schifers F. A
comparative study of root canal preparation
using FlexMaster and HERO 642 rotary Ni-Ti
instruments. Int Endod J. 2003;36:358-66.

A Dafalla A, Hassan Abubakr N, E Ibrahim Y.
An in vitro comparison of root canal system
prepared with either hand or rotary
instruments. Iran Endod J. 2010 Fall;5(4):167-
73.

Ferraz CC, Gomes NV, Gomes BP, Zaia AA,
Teixeira FB, Souza-Filho FJ. Apical extrusion
of debris and irrigants using two hand and
three engine-driven instrumentation
techniques. Int Endod J. 2001 Jul;34(5):354-8.
Schifer E, Schlingemann R. Efficiency of
rotary  nickel-titanium K3  instruments
compared with stainless steel hand K-
Flexofile. Part 2. Cleaning effectiveness and
shaping ability in severely curved root canals
of extracted teeth. Int Endod J. 2003
Mar;36(3):208-17.

1086



