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A STUDY ON COMPARISON OF STAINLESS STEEL,
NICKEL-TITANIUM HAND, NICKEL-TITANIUM ENGINE-DRIVEN
FILE INSTRUMENTATION USING COMPUTED TOMOGRAPHY

Hwang Lee, Mi-Kyung Im, Keon-ll Lee, Yong-Keun Lee

Dept. of Conservative Dentistry, College of Dentistry, Wonkwang University

The aim of this study was to determine the shaping ability of stainless-steel K file (S-
S K file), nickel-titanium K file (Ni-Ti K file) and engine driven nickel-titanium file
(Quantec file) in resin simulated root canal. Computed tomography was used to evaluate
the change of the root canal morphology. Thirty nine resin simulated root canal were di-
vided into four groups (A:12, B:12, C:12, D:3). Resin simulated canals were scanned by
computed tomography before instrumentation (1st C-T scan). Canals were instrumented us-
ing step back preparation technique with S-S K file in group A and Ni-Ti K file in group
B. Group C was prepared with engine driven Ni-Ti file. Group D was uninstrumented to
compare the 1st C-T scan images with 2nd C-T scan images of root canal. Instrumented
canals were again scanned using computed tomography (2nd C-T scan), and reformated
images of the uninstrumented canals were compared with images of the instrumented
canals,

In the sections of 2mm and 6mm from the apex, Quantec file caused significantly less
canal transportation than S-S K file and Ni-Ti K file (p{0.05). Quantec file produced more
centered than S-S K file and Ni-Ti K file in the sections of 2mm and 4mm from the apex
(p<0.05). There was no significant difference in the removed volume of canals among the

each groups (p0.05). However the removed canal volume from the apex to 5Smm were
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significantly higher than them from 5mm to Imm (p<0.05) in each groups. Under the con-

ditions of this study, preparation with Quantec file was more effective and produce more

appropriate canal shapes than S-S K file and Ni-Ti K file,
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Fig 1. Representative cross-sectional image.

(1) 8mm from the apex (2) 6mm from the apex (3) 4mm from the apex (4) 2mm from the apex

(A) Group A, (B) Group B, (C) Group C
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Table 1. Canal curvature (meanzstandard devia-

tion)
The beginning level of
Group | Mean canal curvature
curvture from the apex
A 4275+1.10° 4.88+0.32mm
B 41.08+1687° 494 10.30mm
C 40.25+3.08° 489+0.32mm
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Table 2. Comparison of uninstrumented CT scan between the first and the second scan (meanstandard

deviation)
Comparison of X and Y meansures in the uninstrumented(D)
Section group for the first and the second scan{mm)
X for first scan X for second scan Y for first scan | Y for second scan

2 569£017 576+£0.03 315+015 3.11+0,09
4 458+0.13 458+0.19 4271016 427+0.06
6 393£015 401x0.09 4821013 4724024
8 3861013 381£0.13 491+0.06 450£0.05

X:the shortest distance from the outside of the curved root to the periphery of the uninstrumented canal
Y :the shortest distance from the inside of the curved root to the periphery of the uninstrumented canal

Table 3. Mean transportation(mn)of root cancal before and after canal preparation (mean+standard de-

viation)
Group Level of section from the apex
2mm 4mm 6mm Smm
S-S K file 0.29+0.09 0.34£015 024+0.16 0.07£0.03
Ni-Ti K file 027x011 0231013 0.08£0.04 0.10£0.05
Quantec file 0.13£0.06 0.1240.08 0.12+0.08 0.08£0.04

Table 4. Significant difference of mean transportation between levels

Significantly different levels(mm) at each groups
Group
2 4 6 8
S-S K file 8 8 8 6 4, 2
Ni-Ti K file 8, 6 6 4, 2 2
Quantec file 8

Table 5. Mean centering ratio of root canal {meanzstandard deviation)

Level of section from the apex

Group 2mm 4mm 6mm 8mm
S-S K file 036£0.12 031+0.18 0.63£020 071017
Ni-Ti K file 0.36+0.08 056+0.18 0.80+0.14 0.76+0.18
Quantec file 0.61+0.17 0611£0.17 0.711%0.16 0.7210.18
Table 6. Significant difference of mean centering ratio between levels
Significantly different levels(mm) at each groups
Group
2 4 6 8
3-S K file 8 8 8 6, 4,2
Ni-Ti K file 8 6 6 4, 2 2
Quantec file 8
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Tohle 7. Removed canal

volume {mean=standard deviation)

Volume of removed canal(md)
Group removed canal removed canal instrumented canal
volume(upper?) volume(lower") volume(mean®)
S-S K file 4507+£2756 81.49:+26.63 63.284+23.19
Ni-Ti K file 257741805 7781+1568 51.79+1523
Quantec file 480713533 79.27+1550 63.67+19.60
Mean 395242827 79611931 595741980

‘a’ ‘from the apex to Smm
b from Smm to 10mm
‘¢ (atb)/2
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