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Abstract
To evaluate the cyclic fatigue and the fracture resistance of engine-driven Hyflex instruments used in different simulated canals. A total of
90 Hyflex instruments size 25 used during root canal were tested. Each group was divided into 3 subgroups (n=10). The first group
sterilized before usage, the second group used as factory prepared and the third group used 10sec for shaping then it was sterilized and used
again to be tested in simulated canals with 60º, 45º and 90º angles of curvature and a 3 mm radius at a constant speed of 500 rpm and 2.5
nm torque until they were fractured. The time of fracture for each instrument was recorded. The data was compared using one-way analysis
of variance followed by Anova test. Approximately one third of instruments became deformed as a result of usage. The instruments used
then sterilized and re-used again are resulted in a significantly longer cyclic fatigue life (P < 0.0001) when compared with the ones which
were sterilized before usage. No difference of cyclic fatique was found between the length of the instruments after breakage.
Conclusions: Multiple use of size 25, 0.08 taper Hyflex instruments are reliable to use after sterilization.
Keywords: Hyflex, Cyclic fatique, Fracture resistance.

Introduction
The technology of the Ni-Ti instruments are developed to be
more flexible, fracture resistant and efficient in canal
shaping. Hyflex files includes the technology that changes
the file’s physical properties by heat treatment.1 Hyflex is an
instrument produced from CM wire that can re-shape its
memory with thermomechanical treatment and more
flexible compared to other classic Ni-Ti files. Several
studies showed that the endodontic files produced with CM
wire are more resistant to cyclic fatique.2
The manufacturer claims that the Hyflex instruments
can reform their original shape after heat sterilization. 3 The
manufacturer recommends two sequences for preparing
canals using HyFlex CM: crown down and single length
technique.3 Reports on the rate of fracture or deformation of
HyFlex CM are limited when these two sequences are
compared. Also a disadvantage of single use of instruments
is increased costs, as more instruments will be used for
theraphy.
Materials and Methods
A total of 90 Hyflex instruments size 25 used during root
canal were tested. Each group was divided into 3 sub groups
(n=10). The first group sterilized before usage, the second
group used as factory prepared and the third group used
10sec for shaping then it was sterilized and used again to be
tested in simulated canals with 60º, 45º and 90º angles of
curvature and a 3 mm radius at a constant speed of 500 rpm
and 2.5 nm torque until they were fractured.
The files were exposed to cyclic fatigue test using a
stainless steel device produced for and already used in
previous studies.9,10 The specialized stainless steel block
enabled the files to rotate freely within an artificial canal

with 3 mm radius at a constant speed (500 rpm) and torque
(2.5 nm). The plastic top face cover over the apparatus
allowed the visuality of the files rotating inside the canal
and the removal of broken files during instrumentation. To
reduce friction as the metal instrument contacted the metal
canal walls, synthetic oil (Wd no:40; USA) was used. The
instruments were rotated with MM control unit (Micromega,
France) which has a particular activity to control the angles
of rotation in clockwise movement.
The time of fracture for each file was calculated and the data
was compared using one-way analysis of variance followed
by Anova test.

Fig. 1: The broken Hyflex instruments
Results
Approximately one third of instruments became deformed
as a result of usage. The instruments used then sterilized and
re-used again are resulted in a significantly longer cyclic
fatigue life (P < 0.0001) when compared with the ones
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which were sterilized before usage. No difference of cyclic
fatique was found between the length of the instruments
after breakage.
Discussion
The aim of this study is to evaluate the cyclic fatigue and
the fracture resistance of engine-driven Hyflex instruments
used in different simulated canals. The developing new
phase of alloys NiTi technology and manufacturing
processes has led to a new generation of nickel titanium
instruments. More flexibility4 and more resistance to cyclic
fatigue5 cause the instrument to be more durable. File
fracture can usually be seen during canal instrumentation.
There are multiple factors that cause file fracture, one of the
main cause is the cyclic fatigue.6 The previous studies have
used cylindrical metal tubes of at least 1 mm in diameter
with differing radii and angles of curvature.7-9 whereas
others have used a sloped metal block to simulate different
angles.
Within the limitations of this study, the hyflex
instruments used then sterilized and re-used again are
resulted in a significantly longer cyclic fatigue life when
compared with the ones which were sterilized before usage.
This conclusion shows the importance of taper level and
design and the sterilization effect. Also the new CM wire
technology has an effect on this outcome. Mostly curved
root canals, files that have lower taper degree should be
preferred and clinicians should avoid over-shaping of apical
part.
In this study there is no human participants and
animals involved. This study was not supported by any
foundation.
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