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ABSTRACT

THE CHANGE OF CANAL CONFIGURATION AFTER INSTRUMENTATION BY SEVERAL
NICKEL-TITANIUM FILES IN THE SIMULATED CANAL WITH ABRUPT CURVATURE

Jung-Jang Lim, Dong-Jun Kim, Yun-Chan Hwang, In-Nam Hwang, Won-Mann Oh*
Depr. of Conservative Dentistry, School of Dentistry, DSRI, Chonnam National University

The purpose of this study was to evaluate which type of Ni-Ti files are able to maintain canal configura-
tion better in the simulated canal with abrupt curvature near it s apex.

Ninety six simulated root canals were made in epoxy resin and #15 finger spreader was used as root
canal templates. The simulated root canals were made with radius of curvature of 1.5 mm, 3.0 mm, 4.0 mm,
6.0 mm respectively and the angle of curvature of all simulated canals were adjusted to 90 degree. The simu-
lated canals were instrumented by ProFile, ProTaper, Hero 642, and K® at a 300 rpm using crown-down
pressureless technique. Pre-instrumented and post-instrumented images were taken by digital camera and
were superimposed with Adobe Photoshop 6.0 program. Images were compared by image analysis program.

The changes of canal width at the inner and outer side of the canal curvature, canal transportation were
measured at 9 measuring point with 1 mm interval. Statistical analysis among the types of Ni-Ti files was
performed using Kruskal-Wallis test and Mann-Whitney U-test.

The result was that ProFile maintain original canal configuration better than other engine driven Ni-Ti
files in the canals above 3.0 mm radius of curvature, and in the 1.5 mm radius of curvature, most of Ni-Ti flies
were deformed or separated during instrumentation. (J Kor Acad Cons Dent 30(4):303-311, 2005)

Key words: Ni-Ti file, Canal curvature, ProFile, ProTaper, Hero 642, K®
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Figure 1. 4.0 mn radius of curvature of finger spreader.
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}-73 15 mm?‘oﬂk] 2 2ARY ] utao] Y& sl
R ‘5:4 Al A UA-elolely stdo] 3, AFHA
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A% 4 ATk (Table 1).

2) ¥4 3.0 mm T

‘3&4:."91 B o] 3 0 mdl w9} A5, WEoze] 27 Ws}

2o 1 mm, 2 muol| A K37} 0.058 = 0.02, 0.170 £ 0.05
2718 2 2 B9er 3 m, 4 mollAE Hero 6427}
0.227 + 0.04, 0.262 + 0.072 & #Z, 283 Pro-

Table 1. The number of ledge formation and File fracture

Type Ledge formation File fracture
ProFile 4 1
ProTaper 2 4
K 3 1
Hero 642 5 0
Total 14 6
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Taper7} 2 mm, 3 mmollA] 0.046 + 0.03, 0.059 + 0.05%
2L 2he Bttt 2% 2o 8o £ Wslee | m, 2
mmol] A Hero 6427} 0.298 + 0.02, 0.232 + 0.02& 7}
A2 FE K7F0.116 + 0.02, 0.045 £ 0.042 7}%
2+e ke By}

% Z7] A3l Hero 6427} 3 mmol|A 0.362 + 0.09
2 7} & %%, ProTaper7} 3 mollA 0.173 + 0.092

3) 9 E 4.0 mm T
“}"“-4 ol 4.0 mQl <] A%, 144379—3 Z73 Wzl
= 1 molA 0.106 £ 0.042 7} 2

ProTaper‘_ 1 moofl A 0.006 + 0.032.2 71} A2 &
o S5mm, Gme, 7 nm, 8 mm D 9 mo A= 7H & %%
YeEhAIT}. ProFile 5 mm, 6 om, 7 mm, 8 mn 2 9 mmoi| A

7 AL #E B 2 952 %73 Hatge
ProFile°] 1 mm, 2 mm, 3 mm 2 4 mmol|A 0.112 £ 0.03,
0.103 = 0.05, 0.118 + 0.06 € 0.079 £ 0.04% 7}%
AL S Hero 6427} 1 om, 2 mm, 3 mm & 4 mnol] A
0.326 + 0.13, 0.409 + 0.07, 0.394 + 0.17 ¥ 0.223
= 0.112 718 & &2 o3t

Z o% £79] HelEE ProFilec] ZE oA 7}
AL & BAFAT (p € 0.01). 283 Hero 6427} 1
mo, 2 mn, 3 mn D 4 mollA 7P} & WSS HHlon,
ProTapers 6 mm, 7 mm, 8 mn 2 9 mnoll M= 713 2 wg}
&8 B3t} (Figure 4, p ( 0.01).
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T 0% ——HERO

:‘?’ 0150 _ —e—ProFile

g g;gg ~+—ProTaper
0000 + + . '+ ——K3

1 2 3 4 5 6 7 8 9
Distance from apex (mm)

Figure 3. Change of total canal width of the curvature in

3.0 mn radius group (Unit: mm).

* significant difference among Ni-Ti files at each
measuring point (p ¢ 0.05).
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4) v 6.0 mn T
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i E g EAFY. 2 Fo2 2 g
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7V 2L 3 B ProTaper’} 2 mm, 3 mn, 4 mm, 5
m 2 6 mmol| A 0.154 + 0.03, 0.253 + 0.05, 0.322 +
0.01, 0.302 + 0.03 2 0.229 + 0.032.2 7} & @&
HojFalnt,

F Z¢ Z79) ¥stEE ProFilec] 4 mn, 5 mn, 7 mnol|A]
0.204 + 0.03, 0.255 + 0.06, 0.257 + 0.062.2 7}
A& 2k&, ProTaperZ} 4 mm, 5 mm, 7 mmolld 0.393 +
0.05, 0.470 = 0.06, 0.533 + 0.0322 71} & @42 &
oFt} (Figure 5, p € 0.01).

28 3420 WYFE FAoR o] fZon W
98 ASeE o e, 2oe] S0 WA B9
£ 2o @e ZEE Avsd
48 $AZ9] HYHE 30 m S ZtE FolM=
ProFile°] 3 mn, 4 mellA 242+ 0.018 + 0.09, 0.025 +
0600
0550
__ 0500
£ 0450
£ 0400
5 0350
3 0300
= 0250
8 0200 ——HERO
S 0150 ~&— Profile
O 0100 —a— ProTaper
b i
1 2 3 4 5 & 7 8 9
Distance from apex (mm)

Figure 4. Change of total canal width of the curvature in
4.0 mn radius group (Unit: mm),

* gignificant difference among Ni-Ti files at each
measuring point (p { 0.05).

= gignificant difference among Ni-Ti files at each
measuring point (p { 0.01).
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Figure 5. Change of total canal width of the curvature in

6.0 mm radius group (Unit: mm).

+ significant difference among Ni-Ti files at each
measuring point (p € 0.05).

*x gignificant difference among Ni-Ti files at each
measuring point (p { 0.01).

—e—HERO
—&——ProFile
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——K3

Change Value (mm)
& S o
S o g
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Distance from apex (mm)

Figure 7. Canal transportation of 4.0 mm radius group

(Unit : mm).

* significant difference among Ni-Ti files at each
measuring point (p € 0.05).

= gignificant difference among Ni-Ti files at each
measuring point (p  0.01).

Negative value means inside transportation from

central axis of original root canal.

0.0322 7V 22 g& 29em Hero 642= 1 mm, 4
mol] A 242+ 0,162 £ 0.02, 0145 = 0.02% 74 & ¥H Y
F& Vet £3 K7 1 mol A= 0.033 + 0.012
2 P &L gE 3 molME 0.072 £ 0.06% 78 2
He)ES B9t (Figure 6, p € 0.05).

B3 4.0 mn 7o olAE ProFilec] 6 mm F-$ieA
0.065 £ 0.012 7}¢ & ¥A9ZFS 252 (p |
0.05), Hero 6429} K7} 2 3+ H@ o 2319 494
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Figure 6. Canal transportation of 3.0 mm radius group

(Unit: mm).

* significant difference among Ni-Ti files at each
measuring point (p { 0.05).

*+ gignificant difference among Ni-Ti files at each
measuring point (p  0.01).

Negative value means inside transportation from

central axis of original root canal.
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Figure 8. Canal transportation of 6.0 am radius group

(Unit : mm),

+ significant difference among Ni-Ti files at each
measuring point (p € 0.05).

* significant difference among Ni-Ti files at each
measuring point {p ¢ 0.01).

Negative value means inside transportation from

central axis of original root canal.

2 BolA &}t (Figure 7).

U3 6.0 mm 7ol o] & ProFile®] 3 mm, 4 mm, 5 mm
2 8 mn FHelA 0.022 + 0.04, 0.028 £ 0.05, 0.046
+ 0.05 2 0.054 + 0.042 #+93A 22 & LG5
t} (p € 0.05). 283 ProTaper7t 3 mm, 4 mn % 7 mmof| 4]
zyz+ 0.097 + 0.02, 0.125 + 0.03 2 0.124 = 0.01=
7H 2 & 29590 (Figure 8, p € 0.05).
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Table 2. Deformation and separation of Ni-Ti files

Type Deformation Seperation
Hero 642 8 0
ProFile 10 6
ProTaper 14 13
K 1 2
Total 33 21
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