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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*
Dept. 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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SIS

B 499 243 mzste 98 282007k 18.0mmol

3L 2HAQ] ol A 13 Smm Hoizl F9oA ko] Azt
™ Schneider SHA 3bke] T whas 7=
F3 Endo- traming £ 5 (Mailefer Dentsply,

USA) (Fig. 1) 36715 APtz siich. & Afel A
43 A5 Ni-Ti file2E GT rotary file(Dentsply,
USA), Profile 04 series(Dentsply, USA), Hero
642(Micro-mega, France) 2 Pro-Taper(Dentsply,
USA) file& AHESIGTE 283 L dXcrE 16:1 4
% contra—angleo] 2= o] Slom AH¥H Fal7t AglE
) 2AHFAoz 93 715 7F Aseptico AEU 20
ITR(Aseptico, USA)< AH-at3i Tt

17 GT rotary file2 <& 3% 1/37HA1&
Profile 04 series® oA Z@EE &

24 : Hero 642 file series® AA| 282 I &
3% : Pro-Taper file series2 A4 <#-& A3 &

oz i

3. gy

(1) =84

® 1#(GTR +Profile)

#15 K file® 2939 /A2 Elata Al x3]Ake] 7]
A2 300rpm Zﬂ A&Zd A GT 10-taper fileZ
12.0mm7H], GT 08-taper fileZ 13.5mm7H], GT 06-
taper file= 15.5mm7HA¢] £A 2 28] 5% 1/35 3
AJskal 150rpm 3] A& =AM Profile 04-taper/#20 file
2 2474, Profile 04-taper/#25 file2 23714 €]
THZ YAl Tehe] #257) HEE 9
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7429 filex A4387] Aol 2#2 RC-prep(Primier,
USA)L 2 Aslon file AHE & AHFE o] &sto 23
s AFa A B35 20 30| AR89 o
i A2 E5S AHEE wjuith A 2 filed AHESFIT

@ 27 (Hero 642 file)

#15 K file® 239 /4 gelsta Al z3]Ate] A
A2 200rpm & A& =04 Hero 06-taper/#20 fileZ
13.5mm7HA], Hero 04-taper/#20 fileZ 16.0mm7H],
Hero 02-taper/#20 fileZ 24374, Hero 04-
taper/#25 file2 16.0mm7}A|, Hero 02-taper/#25 file
2 AJAA 9 A R Gl Srho] 4257} HES 8
et

177 w72 4249 file H43517] Aol 23
RC-prep(Primier, USA) 2. & 912X file AFE- & 4
FE o] &ste 23 Y& AFsIsit dXe EFE 29
Stao] Abgsiglon mf A2 E5S AREE wjuith A=
& files AHE-3HS .

® 37 (Pro-Taper)

#15 K file2 939 /AHAS Eelsta A %3419 A
A EZ 300rpm AL A S1 fileZ 13.5mm7HA], SX
file2 13.5mm7HA, S1 file2 2AA7A | S2 file2 2]
A, F fileZ A7, F2 file2 A447HA9] &
A2 Zrjsle] 2eto] #2571 H &2 slgit).

123 SN2 27t filed Aeel7] dol 2ae
RC-prep(Primier, USA) 2. & 912X file AFE- & 24
FE o3t 2@ WE AAs. XL EAE 24
Dol Mg o o) 2L BEE ALST ot A2
& files AHE3ISTE

Table 1. Canal shaping procedure and length of each group

2
M, A& S 120mm Medical Nikkor(Nikkor,
Japan) AARIZE 2k 3405 A3tAFE 7= Fuji
film S1- Pro(Fujifilm, Japan) HXg 7H2}E o] &34
=3

2HFY 1,5 o|uA & JPEG FHL = AF 3t (Fig.
2 3 Fig. 4) Adobe Photoshop 6.0(Adobe, USA)
image retouching programol|x 724 95 A% sle] A
< A+ (Fig. 3) JPEG L2 A4d 2834 7 ©f
n2] (Fig. 4)9 FHEE W37l v 234 A, 39
oA & HA sttel T2 AAsth(Fig. 5). Adobe
Photoshop 6.0014 o]ZA] A o]u]x]o] &7 g
S FSol| go] 2o g FH $£3olFAY 1, 2, 3,
4, 5mm F$oA AL 3 3 Ao A Zoukare] W3}
£ A5t tHFig. 6).

9|= Zolo] Wg} Tk Y= dolo] wigl
4 o] BEo] thate] SPSS version 10.0=

A GT & Profile (1) Hero 642 (23) Pro-Taper (3)
File Aol 2ol File Aol
1 10 12.0 mm 06 taper/#20 13.5 mm Sl 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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2 Smm FHlHE 17 (GT +profile) ¥} 27 (Hero 642)
bl frelgh o]zt glley, Imm FHellA = 1300],
dmmel A= 2] 7P AA| b om (p(0.05), HRH
o2 3% (Pro-Taper)q ®s}o] 714 AA Uebsk:
(p€0.05).

72t 22 53 R 93 939 Lo] ¥a
= A% A= Table 4 3 59 2t} 2 1, 2,
3mm SN E 125} 2 Alolo] ol o)} e
4, 5mm FANAE 220l 1 A ergon
p(0.05), WA 0z 372 Wakgel 13 27 tesint

10 ox
oX
N

el ST R HOE Aol7t glolen, 37| e
4 F-9lel|A] ®gtgro] 71 A VERSTHp(0.05).

4. 3H o=

<IN F 4 2o 2 Bl A olFF 2 oA
A% A¥}= Table 8 9 99} 2t} &¢ 1, 2mm F9] ol 4]
= 1338 27 Afolol= EThE Zpo] gllon: 1ol vl3) 3
9 4] o]F o] 2 Ao Yehdom (p(0.05), 3mm
oo = 2F 7 123t Afol & HolA] ¢kSkTt, dmm
AelMe 123 227kl = #polgle] 3¢ o] 7H
Z Aoz Yo (p(0.05), Smm F+HolAM = 3T, 2
T, 13 o2 o] Fio] A Y THp(0.05).
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T 7 7 4 59 2 olsE E
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AolMe 7k zol7b giRled, 4, Smm FH A=
GT file? profileE W A3 150] Hero 642 file TH=
A3 23 9 Pro-Taper file T AFE-3F 379l B8] 5
A olsEo] AA YEETHpC0.05). e 1, 2, 37 BF
<% 3 mm 9 oJstl e 95 WIde= 4, 5 mm F

8
4z ox

rl

SHIY T 74 2o 34 79 w5 S| do] Mt AoAME S BFR FAlolFel HAEFE Hof F1 3]
ZF 9 o4 A% 2= Table 6 B 72 2o}, 1327 23 23
Table 2. Changes in total canal diameter of each group at measurement site
Imm 2mm 3mm 4mm 5mm
Bt ETHA B ETHA ETHA B i P I by ETHA
1 0.431 0.020 0.432 0.018 0.014 0.445 0.011 0471 0.014
2 0.491 0.034 0.457 0.028 0.023 0.426 0.077  0.454 0.018
3 0.888 0.072 0.741 0.035 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

1mm 2mm

3mm 4mm Smm

I+ 27 3& I+ 2« 3¢ 1

23 3¢ I¢ 27 3% I+ 23 37

1=
2 *
3% * * * * *

44

*

- statistically significant at p € 0.05



+Zo| AFTEE Niokel-Titanium fleS 0[S+ TSN Bigi0] 2HAZE RAISE0 Dj3/= H&

Table 4. Deviations at the outer portion of curvature of each group at measurement site

1mm 2mm 3mm 4mm 5mm
3t FFHA B ETHA B ETHA Bt FFEx Hd EZFHA
1 0.078 0.018 0.122 0.024 0.132 0.023 0.110 0.019 0.112 0.019
2 0.119 0.028 0.145 0.038 0.110 0.029 0.071 0.022  0.057 0.020
3T 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 2mm 3mm 4mm Hmm
1 2@ 3T 1 2 3T 1+ 27 3 1 27 3 1 2 3T
1
27 * *
37 * * % * * x * * % x

*: statistically significant at p { 0.05

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

Imm 2mm 3mm 4mm 5mm
Bt ETHA At EFAAL 3t ETHA Ht B i P I iy Az
1 0.057 0.016 0.075 0.008 0.098 0.016 0.119 0.020  0.131 0.025
2 0.087 0.020 0.072 0.019 0.080 0.020 0.117 0.027  0.156 0.026
3 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

Imm 2mm 3mm 4mm 5mm
1 20 3T 1 AT 1+ 27 3¢ 1+ 27 37 1= 27 3+
1
27
37 " % % * * " % % % *

*: statistically significant at p { 0.05

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

Imm 2mm 3mm 4mm 5mm
B EFHA Hd  EFHEA B EZTAEA B AU HE BFHEA
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

1mm 2mm 3mm 4mm S5mm
1T 20 3T 1 AT 1= 27 3¢ 1+ 27 3T 1+ 2¢ 3T
1
27
37 x % * * %

*! statistically significant at p { 0.05

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

Imm 2mm 3mm 4mm 5mm
Bt ETHA At EFAAL ETHA 3t LA HE A2
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
3 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

1mm 2mm 3mm 4dmm Smm
1+ 2 3T 1+ 27 3T 1+ 27 3T 1+ 27 3T 1 20 3T
1
2
3T * *
*: statistically significant at p { 0.05
V. &2 g not < AA I B=shE BN LAt A g lvke Ba
T ooy, H2 AFEY dEy I Fuk ghh o)
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Fositha st & AFM T o3 WS s
f file w3 Aol FEG FHAH T 2T S A A
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%ot filed] ALAQl Ao R Q& filed] fluted] AR
TNAY AEAQ] g5o] 2 fileo] FHEAY file AHA
a&o] gy e As Tod =9
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Fig. 1. A transluscent Endo-training block used in
study that has single 35"~ curvature measured by
Schneider method.

Fig. 3. A focused canal image from the image
before canal shaping.
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Fig. 2. The image of the fixed block before canal
shaping.
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Fig. 4. The image of fixed block afer canal shap-
ing in the same way.

Fig. 5. A piled image on the image after canal
shaping and transluscency change.

Fig. 6. The extent of the change toward outer portion
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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