ABSTRACT

EFFECT OF ROTATIONAL SPEED OF PROTAPER™ ROTARY FILE
ON THE CHANGE OF ROOT CANAL CONFIGURATION

Min-Chul Seo, Yoon-Jeong Jeon, In-Chol Kang*, Dong-Jun Kim,
Yun-Chan Hwang, In-Nam Hwang, Won-Mann Oh*
Dept. of Conservative Dentistry & 'Oral Microbiology, School of Dentistry,
Dental Science Research Institute, Chonnam National University

This study was conducted to evaluate canal configuration after shaping by ProTaper™ with various rota-
tional speed in J-shaped simulated resin canals.

Forty simulated root canals were divided into 4 groups, and instrumented using by ProTaper™ at the
rotational speed of 250, 300, 350 and 400 rpm. Pre-instrumented and post-instrumented images were tak-
en by a scanner and those were superimposed. Outer canal width, inner canal width, total canal width,
and amount of transportation from original axis were measured at 1, 2, 3, 4, 5, 6, 7 and 8 mm from apex.
Instrumentation time, instrument deformation and fracture were recorded. Data were analyzed by means of
one-way ANOVA followed by Scheffe s test.

The results were as follows

1. Regardless of rotational speed, at the 1~2 mm from the apex, axis of canal was transported to outer side

of a curvature, and at 3~6 mm from the apex, to inner side of a curvature. Amounts of transportation
from original axis were not significantly different among experimental groups except at 5 and 6 mm from
the apex.

2. Instrumentation time of 350 and 400 rpm was significantly less than that of 250 and 300 rpm (p € 0.01).

In conclusion, the rotational speed of ProTaper™ files in the range of 250~400 rpm does not affect the
change of canal configuration, and high rotational speed reduces the instrumentation time. However,
appearance of separation and distortion of Ni-Ti rotary files can occur in high rotational speed. (J Kor Acad
Cons Dent 31(3):179-185, 2006)
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Figure 1. Pre-instrumentation image. Working length

was 16 mm, the round circles were the landmark for
getting the superimposed image.
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Figure 2. The diagram indicates the points at which the
canal width was measured after superimposition of pre-
instrumentation and post-instrumentation image.
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Table 1. Mean values (+ SD) of outer, inner, total canal width, and amount of transportation after shaping with

various rotational speed (mm)
1 mm 2 mn 3 mn 4 mm 5 mn 6 mn T 8 mn

Inner 250rpm - 0.33+£0.04 031+001 035+£0.04 046005 050+£004 045+0.03 043+0.04 0.05+0.08
canal 300pm  0.32+0.04 030x0.03 038+£004 049+005 052x0056 0472004 042+0.04 0.46=£0.05
width 350rpm 032+ 0.03 030£0.02 037+£003 048+005 053+005 048+005 043£0.04 050+ 0.05

400rpm 033 £0.05 030£0.04 037£005 049+0.06 0552006 050£005 046=x004 0.50=£0.06
Outer 250rpm 044 £0.06 039£0.04 033x£0.02 028+0.02° 029+003 036003 046=005 054004
canal 300rpm 049 £0.05 042+0.03 032+£0.02 026003 027+0.04" 035£003 045£0.03" 0.54+0.03
width 30rpm  045+0.06 041+£0.03 032+£002 024+002 024+003 033+£003 044+0.04" 053+0.05

400rppm 044 £0.05 040+004 032003 024+£003 024+003 031£005 040+0.05 049 £0.06
Total 250rpm 077+ 0.07 071 +£0.03 069+0.03 074+005 078+£004 081+£004 08 =007 1.03+0.12
canal 300rpm 080 £0.06 0.72+£0.03 070+£0.03 075+002 079+003 082+002 087£0.03 1.00%0.05
width 350rpm  0.77+£0.06 070 +£0.03 068+0.03 073+004 077+£0.03 081+£0.03 087x0.03 1.03+0.08

400rppm  0.85£0.25 0.70+0.05 069+004 0732004 079004 082£003 08 x£0.02 098=x0.07

Amount 250rpm  0.05£0.03 0.05+002 -001+0.03 -0.09+003 -0.11+003 -0.04%0.03 001£003 0.02=%0.03
of  300mpm  0.08+0.03 0.06£002 -0.03£0.03 -0.12+0.04 -0.13£0.04" -0.06 £0.04" 0.01£0.03 004 £0.04
transpo 350rpm  0.06 £0.04 0.05£0.02 -0.02+0.02 -0.12+0.03 -0.14£0.04* -0.07 £ 0.04" 0.00£0.04 0.01£0.03

-tation 400rpm  0.05£0.02  0.05£0.03 -0.03£0.03 -013£0.04 -0.16£0.04 -0.10£0.05 -0.03+0.04 0.00£0.05

Minus value indicates that axis of canal was transported to inner side curvature after canal preparation.

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