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— ABSTRACT

EFFECT OF VARIOUS CANAL PREPARATION TECHNIQUES USING ROTARY
NICKEL-TITANIUM FILES ON THE MAINTENANCE OF CANAL CURVATURE

Cheol-Hwan Lee, Kyung-Mo Cho*, Chan-Ui Hong*
Depr. of Conservative Dentistry, College of Dentistry, Dankook University
Dept. of Conservative Dentistry, College of Dentistry, Kangnung University®

There are increasing usage of Nickel-Titanium rotary files in modern clinical endodontic treatment
because it is effective and faster than hand filing due to reduced step. ‘

This study was conducted to evaluate the effect of canal preparations using 3 different rotary Nickel-
Titanium files that has different cross sectional shape and taper on the maintenance of canal curvature.
Simulated resin block were instrumented with Profile(Dentsply, USA), GT rotary files(Dentsply, USA),
Hero 642(Micro-Mega, France), and Pro-Taper(Dentsply, USA).

The image of Pre-instrumentation and Post-instrumentation were acquired using digital camera and
overspreaded in the computer. Then the total differences of canal diameter, deviation at the outer portion
of curvature, deviation at the inner portion of curvature, movement of center of the canal and the centering
ratio at the pre-determined level from the apex were measured.

Results were statistically analyzed by means of ANOVA, followed by Scheffe test at a significance level of
0.05.

The results were as follows:

1. Deviation at the outer portion of curvature, deviation at the inner portion of curvature were showed

largest in Pro-Taper, so also did in the total differences of canal diameter(p<0.05).

2. All the groups showed movements of center. Profile combined with GT rotary files and Hero 642 has no

difference but Pro-Taper showed the most deviation(p<0.05).

3. At the 1, 2, 3mm level from the apex movements of center directed toward the outer portion of curva-

ture, but in 4, 5 mm level directed toward the inner portion of curvature(p<0.05).

As a results of this study, it could be concluded that combined use of other Nickel-Titanium rotary files is
strongly recommended when use Pro-Taper file because it could be remove too much canal structure and
also made more deviation of canal curvature than others.

Key words : Rotary Ni-Ti file, Protaper file, GT file, Hero 642, Curvature, Transportation
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Table 1. Cana!l shaping procedure and length of each group
24 QT & Profile (17) Hero 642 (27) Pro-Taper (37)
File ol ol File gol

1 10 12.0 mm 06 taper/#20 13.5 mm S1 13.5 mm

2 08 13.5 mm 04 taper/#20 16.0 mm Sx 13.5 mm

3 06 15.5 mm 02 taper/#20 18.0 mm S1 18.0 mm

4 04/20 18.0 mm 04 taper/#25 16.0 mm S2 18.0 mm

5 04/25 18.0 mm 02 taper/#25 18.0 mm F1 18.0 mm

6 F2 18.0 mm
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Table 2. Changes in total canal diameter of each group at measurement site

lmm 2mm 3mm 4mm 5mm
Ha ZEEHR} B E&HA g £E93 Ha BEaHz  #HeE BEFHA

1 0.431 0.020 0.432 0.018 0.426 0.014 0.445 0.011 0471 0.014
2T 0.491 0.034 0.457 0.028 0.430 0.023 0.426 0.077 0454 0.018
3T 0.888 0.072 0.741 0.035 0.687 0.019 0.739 0.022  0.789 0.025

Unit: mm

Table 3. Comparison among test groups of changes in total cross sectional length of canal of each group at mea-
surement site

Imm 2mm 3mm 4mm 5mm
1+ 27 37 1+ 2 3 1+ 2+ . 3¢ 1¥F 2F 3% 1+ P

w N =
COR

*: statistically significant at p ( 0.05
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Table 4. Deviations at the outer portion of curvature of each group at measurement site

Imm 2mm 3mm 4mm Smm
B EFHA BqF  BEUEA B4 EFEA B EFHx g7 ZEEA
17 0.078 0.018 0.122 0.024 0.132 0.023 0.110 0.019 0.112 0.019
AT 0.119 0.028 0.145 0.038 0.110 0.029 0.071 0.022  0.057 0.020
3 0.351 0.070 0.325 0.038 0.266 0.028 0.188 0.025  0.217 0.029

Unit: mm

Table 5. Comparison among test groups of deviations at the outer portion of curvature of each group at measurement site

1lmm Z2mm 3mm 4mm 5mm
1 2« 37 1+ 2% 3 1¥ 27 3 1+ 23+ 3% 1+ 24 37
1
2% * *
33 x % * # % % * * * *

*: statistically significant at p { 0.05

Table 6. Deviations at the inner portion of curvature of each group at measurement site

Imm Zmm 3mm 4mm 5mm
A BEEUAL HE  EFER B FFHA H e I EFHA
13 0.057 0.016 0.075 0.008 0.008 0.016 0.119 0.020 0.131 0.025
27 0.087 0.020 0.072 0.019 0.080 0.020 0.117 0.027  0.156 0.026
3T 0.245 0.074 0.192 0.047 0.229 0.027 0.325 0.023  0.340 0.022

Unit: mm

Table 7. Comparison among test groups of deviations at the inner portion of curvature of each group at measurement site

lmm 2mm 3mm 4mm 5mm
1+ 2 37 1< 2 3¢ 1& 27 3= 1¥ 2 37 1+ 2T 3T
17
2T
32 % * N * * % * * * %

*: statistically significant at p ( 0.05

Table 8. Deviation of centers of each group at measurement site

lmm 2mm 3mm 4mm 5mm
B BFHEA B FHA} H@F  EFHA Bt EFHA g EFEUA
1 0.010 0.013 0.023 0.015 0.016 0.017 0.005 0.017  0.009 0.020
2 0.015 0.018 0.037 0.024 0.015 0.021 0.023 0.021 0.049 0.020
3 0.052 0.063 0.065 0.041 0.017 0.025 0.067 0.021 0.061 0.023

Unit: mm
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Table 9. Comparison among test groups of deviation of centers of each group at measurement site

lmm _2mm

1+ 2¢ 32 ¥ 27 3T

Smm - 4mm 5mm

1 22 3% 12 27 3% 1¥ 2% 8%

—

w D
VRIS UEY

*: statistically significant at p { 0.05

Table 10. Deviation ratio of center of each group at measurement site

Imm Z2mm e Bmm Amm 5mm
B EFWA 9F EEWx ¥WE ¥FU4 9§ EFUx W@ EFud
1 0.024 0.031 0.053 0.033 0.038 0.041 -0.011 0.040 -0.020 0.042
2 0.030 0.038 0.080 0.050 0.034 0.052 -0.055 0.052  -0.109 0.044
3T 0.059 0.067 0.089 0.056 0.025 0.036 -0.092 0.029 -0.077 0.029
Unit: mm

Table 11. Comparison among test groups of deviation ratio of center of each group at measurement site

Imm 2mm

3mm 4mm 5mm

1+ 2¢ 3% 1w 2w« 3 1=

2% 3 1 27 3% & 2« 3
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Fig. 1. A transluscent Endo-training block used in Fig. 2. The image of the fixed block before canal
study that has single 35~ curvature measured by shaping.
Schneider method.

Fig. 3. A focused canal image from the image Flg 4. The image of fixed block afer canal shap—
before canal shaping. ing in the same way.

Fig. 5. A piled image on the image after canal Fig. 6. The extent of the change toward outer portion
shaping and transluscency change. of canal curvature is the area from the line before
canal shaping to the outer line, and the area below
the line is the extent of the change toward inner part.
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