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ABSTRACT

A COMPARISON OF SHAPING ABILITY OF THE THREE ProTaper®
INSTRUMENTATION TECHNIQUES IN SIMULATED CANALS

So-Youn Kim, Jeong-Kil Park, Bock Hur, Hyeon-Cheol Kim*
Department of Conservative Dentistry, College of Dentistry, Pusan National University

The purpose of this study was to compare the shaping ability of the three ProTaper® instrumentation
techniques in simulated canals.

Thirty resin blocks were divided into 3 groups with 10 canals each. Each group was instrumented with
manual ProTaper® (Group M), rotary ProTaper® (Group R), and hybrid technique (Group H). Canal prepa-
ration time was recorded. The images of pre- and post-instrumented root canals were scanned and super-
imposed. The amounts of canal deviation, total canal width, inner canal width, outer canal width and cen-
tering ratio were measured at apical 1, 2, 3, 4, 5 and 6 mn levels.

1. Canal preparation time was the shortest in R group (p { 0.05).

2. The amounts of total canal width in R group was generally larger than the other groups, but no signifi-

cant differences were observed except at the 1, 3 mn levels (p ) 0.05).

3. The amounts of inner canal width in R group was larger than M group at the 1 mm level and H group
was larger than R group at the 6 mn level (p ( 0.05). The amounts of outer canal width in R group was
larger than H group only at the 1 mm level (p € 0.05).

4. The direction of canal deviation in H, R group at the 1, 2, 3 mm levels was outward and that in M group
at the 1, 2 mm levels was inward. The amounts of canal deviation in H group was larger than R group
at the 6 mm level (p € 0.05).

5. The amounts of centering ratio in H group was larger than R group at the 6 mn level (p < 0.05).

(J Kor Acad Cons Dent 30(1):58-65, 2005)
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Table 1. Classification of groups

a Numbers of Instrumentation
roup
resin block technique
M 10 manual ProTaper®
R 10 rotary ProTaper®
H 10 manual ProTaper”

+ rotary ProTaper®

Figure 1. Determination of the resulting canal shape at
six levels.
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Table 2. Preparation sequence

Sequence File Working length (mm)
1 S1 13 mm
2 SX 13 mm
3 S1 working length
4 S2 working length
5 F1 working length
6 F2 working length

i1

Figure 2. This drawing represents a measuring method.
X1 represents the maximum extent of canal movements
in one direction and X2 is the movement in the opposite
direction. Y is the diameter of the final canal preparation.
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Table 3. Preparation time (second)

Sample No. M R H
1 192 66 61
2 178 37 51
3 183 52 77
4 202 78 53
5 218 40 66
6 205 47 70
7 182 48 57
8 178 39 62
9 185 40 67
10 147 37 62

Mean (£ SD) 187 (+19.3) 484 (£ 13.7) 62.6 (£ 7.8)

Table4. Mean values (+ SD) of total canal width, outer canal width, inner canal width (mm) of each group

Distance from apex 1 mm 2 mm 3 mm 4 mm 5 mm 6 mm
0.672* 0.624 0.559° 0.625 0.676 0.692
Group M
(+0.101) (£ 0.047) (£ 0.051) (+ 0.049) (£0.136) (£ 0.054)
Total canal Group R 0.716° 0.624 0.619° 0.630 0.696 0.685
width (£ 0.056) (£ 0.023) (£ 0.027) (£ 0.041) (£ 0.036) (£ 0.042)
0.632° 0.599 0.595* 0.632 0.651 0.686
Group H
(+0.014) (£ 0.045) (£ 0.059) (£ 0.051) (£ 0.049) (£ 0.051)
0.254* 0.241 0.159 0.137 0.143 0.202
Group M
(+ 0.069) (+0.039) (+0.053) (+0.034) (+0.042) (+ 0.055)
Outer canal Group R 0.293 0.242 0.208 0.159 0.140 0.192
width (+ 0.044) (+0.027) (£ 0.040) (+0.032) (+0.041) (+0.052)
0.215° 0.233 0.191 0.146 0.124 0.157
Group H
(+0.039) (+0.041) (+ 0.066) (+ 0.064) (+0.012) (+0.048)
0.134° 0.135 0.200 0.258 0.316 0.298*
Group M
(£ 0.023) (£ 0.022) (+0.057) (+0.062) (£ 0.0780 (£ 0.069)
Inner canal Group R 0.175° 0.153 0.204 0.267 0.332 0.253
width (£+0.047) (£ 0.043) (£ 0.060) (£ 0.041) (£ 0.047) (£ 0.043)
0.145* 0.129 0.168 0.242 0.301 0.326°
Group H
(+0.024) (£ 0.012) (£ 0.060) (£ 0.045) (£ 0.051) (£ 0.055)

ANOVA analysis, significantly different at p ¢ 0.05.

The different letter means significant difference between groups (p € 0.05).
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Table 5. Mean values (= SD) of amount of deviation (mm) of each group

Distance from apex 1 mm 2 mm 3 mm 4 mm 5 mm 6 mm
-0.120 -0.106 0.041 0.121 0.173 0.096*
Group M
(+0.072) (+ 0.045) (+0.080) (+0.086) (+0.083) (+0.101)
Amount of Group R -0.118 -0.089 -0.004 0.108 0.192 0.061*
deviation (£ 0.077) (£ 0.058) (+0.085) (+0.063) (+ 0.068) (+0.084)
) -0.070 -0.104 -0.023 0.096 0.177 0.169°
Group H
(£ 0.051) (£ 0.045) (+0.113) (£ 0.091) (£ 0.055) (£ 0.066)

ANOVA analysis, significantly different at p ¢ 0.05.

The different letter means significant difference between groups (p € 0.05).

Table 6. Mean values (= SD) of centering ratio of each group

Distance from apex 1 mm 2 mm 3 mm 4 mm 5 mm 6 mm
0.173 0.167 0.132 0.209 0.226 0.165*
Group M
(+ 0.089) (+ 0.066) (+ 0.089) (+ 0.089) (£ 0.103) (+£0.123)
Centering Group R 0.170 0.148 0.100 0.169 0.273 0.132°
ratio (£ 0.120) (£ 0.080) (£ 0.094) (£ 0.094) (£ 0.090) (+0.084)
a 0.123 0.170 0.163 0.180 0.269 0.244°
roup H
(+ 0.060) (+0.070) (+0.084) (+£0.119) (+ 0.068) (+0.084)

ANOVA analysis, significantly different at p € 0.05.

The different letter means significant difference between groups (p  0.05).
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