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INTRODUCTION

%he main aim of endodontic treatment is performing
effective cleaning and shaping®™ in order to meet the
required biological and mechanical objectives.

This is achieved by total removal of pulp tissue, debris
and bacteria in addition to proper shaping of the root canal
system®. This also provides adequate space for obturation® to
properly seal the root canal system and reduce the chance for
microleakage.

It is quite obvious that mechanical preparation of
tortuous & severely curved canals presents a great challenge to
endodontists.

Preparing such canals using rigid stainless steel files
resulted in several procedural errors such as: zips,
transportations and perforations. In addition to other drawbacks
as: time consumption and operator fatigue.

The use of rotary nickel-titanium has revolutionized root
canal preparation in an attempt to avoid the drawbacks of
stainless steel hand files. They have several advantages such as:
flexibility, super elasticity, time saving, decrease operator
fatigue and the ability to maintain original canal path with low
tendency towards canal transportation®.
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On the other hand, the major problem encountered with
rotary Ni-Ti is sudden fracture due to flexural fatigue upon
repeated use or torsional failure as the instrument tip is locked
while handpiece continues to rotate. Failure induced by
torsional shear stresses occurs when torsional shear stresses
exceed the limit of the alloy leading to plastic deformation and
eventual fracture. Various aspects might contribute to increase
these stresses such as; excessive pressure on handpiece, wide
area of contact between canal walls and cutting edge of the
instrument or if canal dimension is smaller than the dimension
of non-cutting tip of the instrument which leads to taper lock
specially with instruments having regular taper®. A new
technique for root canal preparation has been recently
introduced which is using reciprocation. Reciprocating motion
minimizes torsional flexural stresses, increases the canal
centring ability and reduces the taper lock of the instrument in
the canal wall®. Also time for preparing curved root canals
with the use of single-file is reduced and infection control is

improved.

Therefore conducting a study to evaluate -canal
transportation, centering ability and amount of debris on dentin
wall was thought to be of value.
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REVIEW OF LITERATURE
1- Cleaning of root canal system:

roper cleaning of the whole root canal space have been
@recognized as a real challenge that is complicated by the
anatomical complexities of the root canal systems as well as the
physical limitations of the root canal instruments. Several
instruments and techniques have been advocated to achieve this
optimal goal with promising results.

Foschi et al 2004® evaluated root canal walls following the
use of Mtwo and Protaper Ni-Ti rotary instruments using
scaning electron microscopy (SEM). A total of 24 single
rooted, human maxillary teeth of similar length were selected.
They were divided into two equal groups: Group M prepared
with Mtwo, group P prepared with Protaper instruments.
After canal preparation each sample was split into two halves
with stainless steel chisel and observed with SEM. The
absence or presence of smear layer, pulpal debris and
inorganic debris were rated and scored on 4 appearances
using a predefined scale and selected SEM images. Results
showed that both instruments produced a clean and debris
free surfaces in the coronal and middle thirds but were unable
to produce dentin surface free from smear layer and debris in
the apical third.
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Shéafer and Vlassis 2004 compared between Protaper
and Race as regarding cleaning effectiveness and shaping
ability during preparation of severely curved root canals of
extracted teeth. A total of 48 maxillary and mandibular molars
with curvatures ranging between 25¢ and 35° were divided into
two equal groups. Canals were prepared using crown-down
preparation technique. After each instrument canals were
flushed with a 5ml of 2.5% NaOCI solution and also at the end
of instrumentation. Based on the canal curvatures assessed prior
to and after instrumentation, canal straightening was also
determined. After splitting the roots longitudinally, the amount
of debris and smear layer was quantified on the basis of a
numerical evaluation scale using scanning electron microscope.
Results showed that completely clean root canals were never
observed. For debris removal, Race files achieved better results
than Protaper. The results for smear layer were similar. Race
instruments maintained the original canal curvature better than
Protaper.

Liu et al 2006 compared cleaning efficacy and shaping
ability of engine-driven ProTaper and GT files, and manual
preparation using K-Flexofile instruments in curved root canals of
extracted human teeth. Forty-five canals of maxillary and
mandibular molars with curvatures between 25 degrees and 40
degrees were divided into three groups according to the angle and
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the radius of canal curvature. The double-exposure radiographic
technique was used to investigate apical transportation. The time
required to complete the preparation, as well as any change in
working length after preparation were recorded. The roots were
then grooved and split longitudinally. The amounts of debris and
smear layer were evaluated at the apical, middle and coronal
regions under the scanning electron microscope. Results showed
that as regarding debris removal, ProTaper achieved a better result
than GT but not the K-Flexofile group at all three regions (apical,
middle and coronal). Also they found that K-Flexofiles produced
significantly less smear layer than ProTaper and GT files only in
the middle third of the canal. Both NiTi rotary instruments
maintained the original canal shape better than the K-Flexofiles and
required significantly less time to complete the preparation.

Yang et al2008® evaluated the amounts of debris and
smear layer remaining on canal walls after preparation with
Protaper and HeroShaper instruments in combination with
NaOCl and EDTA irrigation in curved root canals. A total of 55
root canals were randomly divided into 2 instrumentation
groups of 20 canals each and one negative control group of 15
canals. The canals in each of the 2 instrumentation groups were
prepared with Protaper and HeroShaper, while the control
group was not instrumented. Debris and smear layer were
evaluated using SEM at x200 and x1000 at coronal, middle and




