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Abstract:

Objective: To compare the shaping ability of Fanta, One Curve, and Pro Taper Next Ni-Ti rotary file systems.
Materials and Methods: Sixty Mandibular molars with mesiobuccal canals with curvatures ranging between 20° and
40° were divided into three groups of 20 teeth each. a group for each system as follows: group 1 was prepared by Fanta
file system, group 2 was prepared by Pro Taper Next file system, and group 3 was prepared by One Curve file system.
The measuring of canal curvatures was determined by Schneider's method using standardized periapical radiographs
and the Image J software. Pre and post-CBCT scans were done on all samples. Measurements of Pre and Post CBCT
scans were compared to assess transportation and centering ability. Data were analyzed using the Minitab 19 program
one-way analysis of variance (ANOVA) and Tukey Honestly Significant Difference (HSD) test. Results: There was no
significant difference between the 3 tested groups regarding transportation or centering ratio, but the coronal third
showed higher values of transportation with Fanta group (p<0.05), and Pro Taper next group (p<0.05). Conclusions:
All instruments were safe to use. The three instruments showed no significant difference regarding shaping ability.

Introduction:

ndodontics is a branch of dentistry devoted to and the asymmetric rotation enhances the shaping
Edealing with the complicated structure within efficiency as the rotation of the file differs from the
the teeth. Endodontic is a Greek word that center of mass resulting in only two points of the
literally means “inside the tooth”. The rectangular cross-section touching the canal wall
endodontic treatment goal is to maintain natural tooth at a time Therefore, comparing the shaping, and
structure as much as possible. ** Shaping root canals is cleaning abilities of Fanta rotary file and one curve
one of the most important steps in root canal treatment. rotary file using Pro Taper Next file as a control group
It is critical for proper treatment of root canal as it was thought to be of value.
affects all following procedures, including chemical .
disinfection and filling of the root canal. **Many Materials and Methods:
Nickel-titanium (Ni-Ti) files are introduced in the Samples selection and preparation:

market with variable shapes. Fanta AF blue S one file
(Shanghai Fanta dental materials Co., Ltd. China) is an
AF-H heat-treated Ni-TI file with S- shape cross-
section from the middle of the file upward, and an
almost oval cross-section at the tip. The manufacturer
claims that Fanta files have great cutting efficiency and
flexibility as it has minimum radial contact. Moreover,
the variable S-cross-section of the Fanta file increases
the volume of upward debris elimination. One curve
file (MICRO ,MEG, Besancon, France)is a heat-treated
Ni-Ti file with a variable cross-section .The
manufacturer claims that One Curve files have high
flexibility and cutting efficiency that respects the
original anatomy of the tooth. The manufacturer also
claims that the variable cross-section of the file
enhances the centering ability of the file in the apical
Third, and debris removal coronally.Pro Taper Next
(DENTSPLY, Tusla ,United States) is an M-wire file

Sixty extracted permanent mandibular first molars
were collected. Only teeth with fully developed sound
root apices with mesiobuccal root canals of (20°-40°)
angle of curvature that permit size 10 or size 15 K-files
(Mani, Tochijo, Japan) insertion to the major foramen
were included. Standard periapical radiographs were
taken for the teeth. Schneider’s method® was used to
calculate the angle of mesiobuccal canal curvature
Teeth were decoronated at the cement-enamel junction
using a diamond disc (Mani, Tochijo, Japan). Mesial
roots were smoothed to get an equivalent 12 mm length
for all Mesiobuccal canals creating a reference point
that is flat, and reliable. Working length was
determined by subtracting 1 mm short of the length at
which the K file 10 reaches the apical foramen.
Selected samples were scanned by the GENDEX DP-
800device (Kavo dental, Charlotte, United States) at 90
: P : : : kV, 6.3 mA, voxel size 85pm (0.085mm), and Field of
tcf;:;[ mg(;(\j/%sy?ﬁ; Int:;llrlltgfa?:rtlg recrycllc fatigue resistance as view of 5 cm height.0 After the acquisition, data were
....................................... rerremssereeenaerrrnnnrrrnna—. exported and transferred in DICOM format and

Postgraduate student, Department of Endodontics, Faculty of downloaded via a Compact Disk (CD) to a personal
Dentistry, Ain Shams University, Cairo, Egypt. computer for analysis using In Vivo Dental viewer. M1
soliB9dentist@qmail.com and D1 measurements were obtained from pre-

Associate  professor, Department of Endodontics, Faculty of

Dentistry, Ain Shams University, Cairo, Egypt. instrumentation imaging at 3, 5, and 7 mm levels from

3Lecturer, Department of Endodontics, Faculty of Dentistry, Ain the apical end in the mesiodistal direction. M1: was the
Shams University, Cairo, Egypt shortest distance from the mesial edge of the root to the
DOI: 10.21608/mjd.2022.149688.1059 mesial edge of the un-instrumented canal. D1: was the

shortest distance from the distal edge of the root to the

December 2022 — Volume 9 — Issue 4 137 Mansoura Journal of Dentistry


mailto:soli89dentist@gmail.com

distal edge of the un-instrumented canal (Figure 1).
Preparation  was  performed  following  the
manufacturer’s recommendations for each system.

Figure 1: Measurements for cross section used in Gambil Sequation:
(A) Measurements before instrumentation, (B) measurements after
Instrumentation, (C) the difference between the two measurements

All root canal preparations were completed by one
operator. An electric torque control motor with a gear
reduction handpiece (16:1) was used. Each canal was
prepared to a final apical size of 25 in a crown-down
sequence in each group. Irrigation was done using 2 ml
2.5% sodium hypochlorite (NAOCL) with a 30 Gauge
needle after each instrumentation. Patency was
maintained using a #10 K file. Each instrument was
discarded after 3 canals preparation. Groupl (n=20)
was prepared by Fanta AF blue S one in a rotation
movement with crown-down technique to working
length at speed 400 rpm and torque 2.6 N.cm according
to the manufacturer’s recommendation using Fanta
orifice opener (#17/12) then Fanta file (#25/06). Group
2 (n=20) was Prepared by ProTaper Next in a rotation
movement with crown-down technique to working
length at speed 300 rpm and torque 2 N.cm according
to the manufacturer’s recommendation using X1 file
(#17/04) then X2 file (#25/06). Group 3 (n=20) was
prepared by One Curve in a rotation movement with
crown-down technique to working length at speed 300
rom and torque 2.5 N.cm according to the
manufacturer’s recommendation using One Flare
orifice opener (#25/09) then One Curve file (#25/06).
After instrumentation, the samples were scanned again
in the same way as described for the pre-
instrumentation scan. The following measurements
were carried out: M2: was the shortest distance from
the mesial edge of the root to the mesial edge of the
instrumented canal, and D2: was the shortest distance
from the distal edge of the root to the distal edge of the
instrumented canal.

Evaluation of canal transportation was calculated using
the formula of Gambill et al.®, (M1- M2) - (D1- D2)
(Figure 1). According to this formula, a result other
than O indicated that transportation has occurred in the
canal. Evaluation of canal centering for each section
was done using the following ratio:

Dl1-D2
M1l-M2

M1-M2
D1-D2

or

The highest value while using this formula has to be
the denominator, and the smallest has to be the
numerator. A value of (1) indicates perfect centering”

The measurements were stored for later statistical
analysis.
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Statistical evaluation:

Data were presented in terms of meant SD Using the
Minitab 19 program (Minitab Ltd. Coventry, UNITED
KINGDOM) one-way analysis of variance (ANOVA)
and Tukey Honestly Significant Difference (HSD) test
was calculated to determine any statistical difference
amongst groups. In the present study, (P < 0.05) was
considered the level of significanc.

Results:

The results revealed that there was no statistically
significant difference between the 3 tested file systems
at each third of the root canal (P > .05), (Table 1 and
Table 2). During instrumentation, none of the
instruments fractured. There was no significant
difference between the 3 tested groups regarding
transportation or centering ratio, but the coronal third
showed higher values of transportation with Fanta
group (p<0.05), and Pro Taper next group (p<0.05).

Discussion:

Promising root canal treatment relies on adequate
shaping and debridement of the root canal system with
maintaining the original shape of the canals producing
tapered conical canal from apical to coronal with no
ledges, zipping, elbowing, and other procedural
errors®®. Root canal instrumentation goal is to get a
continuously tapered shape with the smallest diameter
at the apical foramen and the largest at the orifice to
allow effective irrigation and filling according to
Schilder.”

Rotary systems with single files were introduced to
practice to increase operator quality with less operation
time required. AF blue S one is a single Ni-Ti rotary
file system. According to the manufacturer, the file is
made of AF-H heat-treated wire claiming this gives the
file more flexibility and a variable S-shaped cross-
section at the whole length of the file except its tip as it
is almost oval at the tip. This cross-section is claimed
to give better debris removal, centering ability, and
cutting efficiency with minimum radial contact. One
Curve is a single Ni-Ti rotary file system. According to
the manufacturer, the file is made of heat-treated C-
wire with controlled memory and the ability to be pre-
bent with a varying cross-section. This cross-section
suggests excellent debris removal and better centering
ability in the apical third. ProTaper Next files have
different off-centered rectangular cross-sections and
asymmetric rotation, which is supposed to increase its
strength as claimed by the manufacturer.In most
studies***® post-operative changes in root canal
morphology have been performed on mesial root
canals of lower adult molars because in most cases
these teeth possess at least curvature in the mesiodistal
plane.

In this study, mesial roots of extracted mandibular
adult first molars with an angle of curvature ranging
from20° to 40° were included because these roots
contain canals that are often tight and curved making
instrumentation more tricky and difficult.*>*°
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Table 1: Effect of file type on canal transportation
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Fanta AF blue S one | Pro Taper Next One Curve P-
Value
Coronal | 0.1244 +0.0814 * 0.1253 +.0876 * | 0.1064 +0.0727 % | 0.778
Middle | 0.0631 £0.0590 ? 0.0573 £0.0435 % | 0.0464 +0.0422 * | 0.638
Apical 0.0531 +0.0375 * 0.0544 +0.0518 * | 0.0587 +0.0836 * | 0.964
Table 2: Effect of file Type on centering ratio
Fanta AF blue S one Pro Taper Next One Curve P-Value
Coronal 0.4847 +0.2765 2 0.5040 +0.2770 2 0.4383 +0.2284 ® 0.782
Middle 0.5259 +0.3222 2 0.6454 +0.2526 * 0.5843 +0.2245 * | 0.445
Apical 0.4658 +0.2535 ? 0.6603 +0.3082 * 0.5474 +0.1991 ® 0.103

Means that do not share same letter are significantly different t p< 0.05.

Root canal thirds were represented by 3 levels from the
apex as follows: apical third 3 mm from the apex,
middle third 5 mm from the apex, and coronal third 7
mm from the apex. These 3 levels show curvatures
with high susceptibility to iatrogenic mishaps?**" Pre-
operative determination of the canal curvature was
done by Schneider’s method®. This method has been
used by many authors as it is proven that it is accurate
and reliable. %

CBCT scanning (Figure 2) was performed because it
affords a meticulous, repeatable, 3-dimensional

assessment of dentin thickness changes before and

Figure 2: CBCT  measurements; pre-instrumentation A: coronal, C:
middle, E: apical and post-instrumentation B: coronal, D: middle, F: apical.

after preparation without the destruction of samples as
reported by many investigators'**?*%.In the present
study, the three groups showed no significant
difference in centering ratio or transportation. This
could be attributed to several similarities between the
three systems where they work in crown down
technique, rotation motion, a similar degree of taper of
each system, and terminated preparation with the same
file tip diameter. This result is in agreement with
Hussien et al."> who found no significant difference
between 2Shape, Neoniti, and PTN systems as they
also work with the same parameters as the files in the
present study, and with Katia E. et al.?® who found no
significant difference between Fanta file and azure file.
Also, the results came in agreement with Tufenkci P et
al.?* who found that OC and PTN showed similar
shaping abilities.Apical transportation values that are
more than 0.3 mm can endanger the outcome of
treatment due to a noticeable decrease in the sealing
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ability of the Obturation material®®>?. None of the
transportation values measured in this study surpassed
this limit.

Conclusion:

All tested systems showed no statistically significant
difference regarding canal transportation, and centering
ability at each level of the canals (apical, middle, and
coronal thirds) while the coronal thirds showed the
highest value of transportation among the 3 systems.
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