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Objectives: The aim of our study was to compare the centering ability of two recently introduced NITI file
systems-New One Shape™ and Protaper Next™. Methods: 40 teeth were divided into 2 groups of 20
teeth each. A gig with radiopaque markers was prepared for each tooth, and an X ray was taken with a #10
file to the working length in the canal. Each group prepared using one of the file systems in accordance to
manufacturer’s instructions. The last rotary instrument to be used was X rayed in the canal using the gig.
Both X ray imaged were digitized. A point was drawn at the tip of each file, and images were
superimposed and aligned using the radiopaqe markers imbedded in the gig. The distance between the
marked points drawn earlier was measured. Results: No significant difference was found between the file
systems. The mean deflection for One Shape and Protaper Next was 51.38 and 46.72 respectively. Mean
deflection for single rooted teeth was 55.95 and 44.68 for multi-rooted teeth. The mean deflection was
lowest in multi rooted teeth while using Protaper Next, (35.93) however this was not statistically
significant. Conclusions: Within the parameters of this study, it could be concluded that no statistically
significant difference in centering ability exists between New One Shape™ and Protaper Next™ systems
in medium curved canals.

Key words:

Copyright © Joe Ben Itzhak et al., This is an open-access article distributed under the terms of the Creative Commons AttributionLicense, which permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.
INTRODUCTION

Since the introduction of NiTi rotary instruments, the abilities of
dental practitioners to instrument curved canals have greatly improved
(1-5).

Some authors claim that it is possible to overcome the problem of
canal straightening in different areas, especially areas with thin dentin
layers, and minimize dentine removal (4) compared to the use of SS
instruments (6).

Nevertheless, NITI instruments can also lead to procedural errors,
such as canal transportation (7).

Manufacturers continuously improve instruments by altering their
designs and component alloys to improve their mechanical properties
(8, 9). It has been shown that the design features and methods of
manufacturing might significantly affect the clinical performances of
NiTi rotary instruments (9-12).

In 2014, Micro-Mega (MicroMega, Besancon, France) launched the
New One Shape (NOS). The prominent feature of this file is its
asymmetrical cross section.

Also in 2014, Dentsply (DentsplyMaillefer, Ballaigues, Switzerland)
introduced the ProTaper Next (PTN), which also has an asymmetrical
cross section. The abovementioned instruments vary in terms of the
NITI alloys and have different cross sections (13). The manufactures
claim that these files' unique designs increase their centering abilities
and reduce transportation errors.

The purpose of this study was to compare the centering abilities of the
MM New One shape file and the ProTaper Next in vitro in medium
curved canals.

MATERIALS AND METHODS

Forty extracted human teeth were collected and included mandibular
molars and single-canal premolars. In the molar teeth, only the mesial
roots were used. The teeth were maintained in a saline solution.

The teeth were X rayed with 10# files, and the teeth with canal angles
between 10-35 degrees were selected.

The canals were negotiated with a 10# K file until the file could be
seen on a surgical microscope, and the file was then retracted 1 mm to
determine the working length (WL). The X rays were acquired using
rigs that were specifically made for each tooth to prevent movement
and reproduce the angle of the X ray. The rigs were impregnated with
3 radiopaque markers.

The teeth were randomly divided into two groups

1. The coronal 2 mm were preflared using an Endoflare drill
(MM). After filing with a #10 file, G1-G2 files were used
following the MM protocol, rinsed with NaOCl (3%) and
recapitulated.
The files were checked for deformations and fractures. In teeth
in which the #15 file was the first to reach the WL, the G1 file
was not used, and if the canal was wider, no glide path was
established.The teeth were prepared using the new One Shape
file following the MM protocol.
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2. The glide path was established as described for group 1. The
teeth were prepared using Protaper Next files (X1 and X2)
following the Dentsply protocol. Rinses with 2 ml of NAOCl
(3%) were applied after each filing.

The apical preparations of all canals were completed with a #25
instrument to maintain standardization between the systems.

In all teeth, the last rotary file used to the WL was X rayed using the
rig, and the images were analyzed using the GNU Image Manipulation
Program (GIMP). The images were superimposed using the
radiopaque reference markers embedded in the rigs. Reference points
were marked at the tip of the #10 file and at the tip of the tested file on
the superimposed image. The distance between the reference points at
the file tips were measured.

Images for which superimposition was impossible (due to poor film
development, curving of the file inside the canal, etc.) were omitted
from the statistical analyses.

The statistical analyses were performed with SPSS 22 software (SPSS
Incorporated, Chicago, IL, USA) The deflection, type of tooth (i.e.,
single or multi-rooted) and utilized file system were recorded.

RESULTS

No files separated during the testing.

Of the 40 tested teeth, 7 were excluded from the analyses due to file
curving inside the canal (4 teeth) or the inability to visualize the apical
area on the radiographs (3 teeth). In total, 17 teeth were treated with
OS, and 16 teeth were treated with Protaper Next (Table 1)

The mean deflections for the New One Shape and Protaper Next were
51.38 and 46.72, respectively. (Table 1)

No significance difference was found between the different systems,
and multiple comparison analysis also revealed no significant
differences between the single- and multi-rooted teeth. (Table 2)

The mean deflections of the single- and multi-rooted teeth were 55.95
and 44.68, respectively.

The mean deflection was lowest in the multi-rooted teeth when the
Protaper Next was used (35.93); however, this difference was not
statistically significant.

DISCUSSION

One of the major issues with SS files is their relative
inflexibility, which results in the problem of canal
transportation, particularly in curved canals (4) The NITI alloy
is a more flexible material than SS and thus maintains better
centering in curved canals (1, 7), which results in less
transportation. (15).
The centering ability of a rotary system results from a complex
interrelationship of different parameters that include the
following: the type of alloy, design of the cross section, taper

of the instrument, diameter of the core, diameter of the
instrument and obviously the curvature of the canal (5, 8, 9,14).
For example, although NiTi files are flexible, transportation
may occur with increases in the file diameter (5) due to the
shape memory effect of the alloy. Different companies have
attempted to introduce new systems and instruments to
overcome canal transportation and to preserve the original path
of the canal by altering design features.Some research indicates
that different NiTi systems exhibit significant differences in
canal transportation (1,6,14,16)

Hence, the testing of new file systems is recommended.

The purpose of this study was to determine the abilities of the
instruments that have most recently been introduced to the
market to maintain canal paths in medium curved canals.

The New One Shape (NOS) file (MicroMega, Besancon,
France) is a single-file system that is used with a traditional,
continuous, rotational motion. The NOS file's innovation is the
variable asymmetrical cross-sectional geometry along the
blade: asymmetrical triangular cross section at the file tip,
gradually transforming to an s-shaped cross section at the end
of the active part.

The ProTaper Next (PN) (DentsplyMaillefer, Ballaigues,
Switzerland) is another novel NiTi multi-file system. This
system has an asymmetrical rectangular cross section and
progressive and regressive percentage tapers on a single file.
The PN is made from M-Wire alloy.

No significant differences were found between the tested file
systems; however, both systems exhibited some degree of
transportation. It would be of clinical interest to investigate the
performances and centering abilities of these systems in
severely curved canals.

CONCLUSION

Based on the parameters examined in this study, it can be
concluded that there were no significant differences in the
centering abilities of the New One Shape™ and Protaper
Next™ systems in medium curved canals.
Both systems exhibited some degree of transportation.
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