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Introduction
Introduction

Successful root canal treatment depends primarily on removal
of microorganisms through chemo-mechanical instrumentation of
root canal system. The use of endodontic instruments create
dentine debris and a smear layer as a consequence of their action
on root canal walls. Insufficient removal of debris and smear layer
material can induce stresses on the cutting segment of endodontic
instruments. Their removal depends not only on the irrigation

method but also on the endodontic instrument.

Use of nickel-titanium (NiTi) alloy in endodontics has
allowed the creation of newer instruments and preparation
techniques that lead to less iatrogenic errors as ledging, zipping,

canal transportation and apical blockage.

Movement Kinematics is a factor has become important for
better instruments regarding shaping ability and cleaning efficacy.
Reciprocating motion is an evolution of balanced force technique
that proved to maintain canal curvature with minimal distortion of
root canal shape. The objectives of new motion were to improve
safety of shaping. Kinematics regarding cleaning efficacy it was
controversial if the reciprocating movement produces more apical

debris extrusion and then continuous rotation. @

TF Adaptive instruments which allow not only rotary but

also adaptive reciprocation motion which called adaptive motion
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Introduction
have been launched recently .A micro motor dedicated to these

instruments is programmed with a special algorithm which changes
a rotary motion of given instrument into reciprocating motion when
load during rotation increases. As a result the proprietary TFA
motion has no predefined speed and has continuously adapting
angles for reciprocation, resulting in a unique innovative smooth

motion for endodontic NiTi instruments. @

Hence the aim of the present study was to evaluate the newly
introduced instruments Protaper Next & TFAdaptive regarding

their shaping and cleaning ability.



Review of literature

Review of literature
I1) Shaping Ability:

Over the years, NiTi alloys have become indispensable
materials in endodontic treatment. With advancements in
metallurgy, manufacturers have attempted to produce instruments
with enhanced features . Twisted File multifile rotary system
made by R-Phase treated NiTi with an equilateral triangular cross-
section @ used with clockwise (CW) continuous rotation (CR).
Three new design methods of manufacturing, namely R-phase heat
treatment, twisting of the metal, and special surface conditioning
(deoxidation). These processes significantly increase the
instrument resistance to fracture, provide greater flexibility, and
maintain the sharpness of the flutes © ©®),

The ProTaper Next system is (M-wire based) NiTi alloy and,
three instruments system, executing an asymmetric rotary motion
and variable taper design within each instrument and also possesses
unique offset mass of rotation. All these features enable PTN to cut
larger sections compared with similar sized files and decrease the
screw effect and taper lock by decreasing contact area between the
instrument and the dentin wall of root canal.

Twisted File Adaptive system recently has been introduced.
This system includes a specific sequence of Twisted File
instruments activated by adaptive motion (AM) which include the
use of specialized motor that switches the motion between
continuous rotary or reciprocating motion based on frictional
intracanal stress and load generated on the instrument. In other
words a continuous rotation is initiated with minimal or no load,
and the reciprocal motion is initiated when the instrument engages
the dentin and when the load is applied by the operator ("

Ozgur et al. 2006 ® investigated several parameters of root
canal preparation with three different rotary NiTi systems: Hero
Shaper, ProTaper, and RaCe. The parameters evaluated were:
changes in root canal volume and cross-sectional area, canal
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