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      Cleaning and shaping the root canal considered the most 
important phase of endodontic treatment. Other aspects of treatment 
however because they are all interrelated and contribute to the 
success of endodontic therapy so cannot be neglected. The objectives 
of cleaning and shaping could be divided into two aspects: to debride 
and disinfect the root canal system and to shape and contour the root 
canal walls and apical constriction, for the purpose of sealing the root 
canal completely with a condensed inert filling material. Also root 
canal instrumentation should aim to maintain the original 
configuration of the canal and to create a tapered funnel preparation 
with increasing the diameter from endpoint to orifice to facilitate 
effective irrigation and a three-dimensional obturation of the root 
canal space. 

     The ability to enlarge the canal without canal deviation, 
apical transportation or instrument separation is from the primary 
objectives in the field of endodontics. Stainless steel hand 
instruments are being used for cleaning and shaping of root canals 
but they are not efficient enough in preparation of narrow and curved 
canals due to the instruments inherent stiffness. Larger sizes of 
stainless steel files can cause alterations in root canals such as strip 
perforations, ledges, zips and transportation (1,2). These mishaps urged 
the development of a new generation of rotary endodontic 
instruments made of nickel-titanium (Ni-Ti) alloy. The increased 
flexibility of Ni-Ti instruments aids in safe preparation of curved 
canals. 

     The development of Nitinol (an equi-atomic alloy composed 
of nickel and titanium) has proved to be a significant progress in the 
manufacture of endodontic instruments. Super elasticity is associated 
with phase transformation of the alloy upon the application of stress 
above a critical level. This stress-induced martensitic transformation 
reverses spontaneously upon release of the stress; the material then 
returns to its original shape and size. Thus, Nitinol exhibits shape 
memory, i.e. the ability of the instrument to return to its original 
shape once the stress is removed. This unique property is due to the 
austenitic crystalline structure of the alloy (3). 
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     Over the last 25 years since the introduction of the first rotary 
nickel-titanium (RNT) instrument manufacturers have centered their 
concern on a desire to obtain both safety and cutting efficiency in the 
same instrument. RNT safety and efficiency are collectively 
determined by the design of the file, the manner in which the file is 
used and the method of manufacturing. NiTi rotary instruments are 
generally used in a crown-down approach and a continuous reaming 
motion. Consequently rounder root canal preparation with less 
straightening and a smaller amount of apical extrusion is achievable. 
The super elasticity of the NiTi alloy provides increased flexibility 
and allows the instruments to effectively follow the root canal 
original path. 

     The use of computed tomography (CT) scanning has been 
suggested for evaluation of root canal preparation with good results 
where it allows a detailed 3D observation of their forms and shapes 
and measures the amount of dentin removed from the root canal 
walls. More recently, cone beam computed tomography (CBCT), the 
latest innovation in CT technology has evolved as a promising tool in 
endodontic research that could provide a high-resolution 3D imaging. 

     Hyflex cm file is a NiTi rotary system made from a NiTi 
controlled memory wire has been introduced since 2011 which 
exhibit a lower percent in weight of nickel (52 Ni %wt) than the 
common 54.5–57 Ni %wt shown by the great majority of 
commercially available NiTi rotary systems. Hyflex cm NiTi Files 
has been produced by an innovative methodology (patent pending) 
that uses a unique process that controls the material’s memory (a 
complex heating and cooling treatment). The manufacturer claims 
that these instruments have flexibility and fatigue resistance superior 
to conventional NiTi rotary instruments made from super elastic wire. 
However, these claims by the manufacturers have not been 
adequately tested by independent research. Therefore, it was thought 
that evaluation of the effectiveness of cutting, preservation of dentine 
thickness and maintenance of canal curvature of the Hyflex cm 
instruments and compares it with other two commercially available 
conventional NiTi rotary instruments is of value. 
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     No doubt that root canal preparation is an important part of endodontic 
treatment. The cutting efficiency of the instrument used in root canal 
preparation is important to develop a shape that tapers from apical to coronal 
but this should be accompanied with maintaining the original canal shape. So 
the review of our present study will clarify the cutting efficiency and shaping 
ability of systems under investigation that were tested in previous studies. 
 

I) Cutting efficiency of systems under investigation: 
           From the old trials to study root canal before and after preparation 
was that made by Bramante (4) (1987) who made a technique which was an 
objective method that was put forth for studying the anatomical morphology 
of root canals before and after instrumentation in order to make accurate 
comparison. This method provides a plaster block around a resin-indexed 
experimental tooth. The block was custom-machined and sectioned in 
various planes to allow exact repositioning of the complete block or 
sectioned parts of the tooth. Simultaneous evaluation of numerous 
parameters such as canal area, shaped form and centering were possible. This 
method enabled qualitative and statistical studies of root canals before and 
after instrumentation. 

Nahid et al (5) (2008) evaluated and compared canal preparation pattern of 
K3 and ProTaper rotary files in curved resin blocks. They used twenty-four 
resin blocks in there experimental study and randomly divided them into two 
groups. Pre and post preparation images were superimposed by Photoshop 
software and the removed resin was measured in 5 different points. They 
found that at O point (orifice) significantly more outer canal wall was 
removed in the ProTaper group than in the K3 group, there was no 
significant difference at any other points of outer wall and the removed 
material of inner canal wall was not significantly different between the two 
groups. They concluded that both systems performed acceptable preparation 
pattern except at the beginning of the curve. 

Schäfer and Oitzinger (6) (2008) compared the cutting efficiency of Alpha-
File, FlexMaster, Mtwo, Protaper and RaCe. They used new .06/25 and 
.04/35 instruments. The cutting efficiency of all 120 instruments was 
determined in a rotary working motion by means of a computer-driven 


