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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*
Dept. 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 mn 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)
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2 AN gt 4 WX 5 7= 958 et
nkzo] PAE L2 517] e AA 2ol 18 mQl finger

spreader (Mani, Inc., Japan)& AH&3ITH <& 1.5
mm, 3.0 mm, 4.0 mm, 6.0 mn ¥FES Zte 9] 3 Ao A A
Arsted 1/49] AFE wet o] JPH ¥ 1/4 £-919 A
oA Lol HAlE o] YA 23] A PH = TRl '5}

Aok (Figure 1). o|AH 27 b2 vE S 2t 99 ¢
2 el Zdo] AFPH e 2B JHYB Fo|d ;j_ﬂ
&, 1 age] 230 #15 finger spreaderg 758 <
o g E e, 2R BES zﬂx_}sl u FPOE A
a3t 2 R W7ol 1.5 mol YoM 93] 1/49]
Adle 2.35 m, ¥ 3.0 mQl YA 1/4 5= 4.71
mm, ¥73 4.0 m<l LellA 1/4 9= 6.28 mn, ¥4 6.0
m?] AellA 1/4 95 9.42 m7} L},

¥ A A= epoxy resin (Epoxicure™, Buehler,
Mlinois, USA) = o] &ato] HZEH & Al geh=t] o] A=
E Aolsl H|5gt Aol A A Bsle] T
et AY =S wo R sk AT + e F
ol otk dol A FE finger spreaders FHOZ A}
43l epoxy resindll Zvldt & ASAIA | Fho]
274 1.5 mm, 3.0 mm, 4.0 mm, 6.0 m<1 4] 1/4 YF= u}
te 28e 2 U FRY 47 5 AEE A
k.

Figure 1. 4.0 mm radius of curvature of finger spreader.
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Figure 2. Pre- and Post-image of root canal and
Measuring points were measured with 1 mm interval
from 1 mm to 9 mm,
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1= ©] 35}@1 Adobe Photoshop 6.0 program= o] &3j
3] 03}2}‘% THA &, ]UW £247] (Image-Pro”
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[e]
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28 43 Az ko] WMzhek g 2@ 2449
S ZHOEHE 1 mEH 9 m7lA] 1 mm HEo 2
A} (Figure 2).

4. EAEM

71FEY] 94 AAE Kruskal-Wallis testE o4
3193, Mann-Whitney U-test® AF A4S 31t}

W 1.5 mm-_rLOﬂ/\ﬂ‘:A X 2AHEY o] whito] YT A3l
ERES A]J%oﬂ/q UaA-elo|els wielo] w}d WalgA
U, 23] 27 (ledge) 7t A o] 2ote] 27 wgle =
e & gldt (Table 1).

2) W73 3.0 mn

ghate] W7ol 3.0 mSl 9] A5, WSoge] 7 W)
F2 1 mm, 2 mollA] K*7}F 0.058 + 0.02, 0.170 + 0.05
27 2 2% 2gon 3 m, 4 moAE Hero 6427}
0.227 £ 0.04, 0.262 £ 0.07= & #=, 282 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 mol| 4] 0.046 £ 0.03, 0.059 £ 0.05%
AL e Bolrh 28 5o 27 HEE 1 m, 2
mol Al Hero 6427} 0.298 + 0.02, 0.232 £ 0.02% 7}
& % #=, K71 0.116 + 0.02, 0.045 + 0.042 717§

22 Hero 6427} 3 mmoll A 0.362 + 0.09
2 ]—% = %k% ProTaper7} 3 mollA 0.173 £ 0.09%
7P AL gh& e (Figure 3, p € 0.05).

3) HE 4.0 m T

tharo] "ol 4.0 Sl ] A WS g =7
2 K= 1 moA 0.106 £ 0.04% 7} & &=,
ProTapere 1 mol4 0.006 + 0.032.2 7} A&
HYow Smm, 6mm, 7 om, 8 mm Y 9 mo| A= 7P 2
YeERIT}. ProFile2 5 mm, 6 mm, 7 mm, 8 mm 2 9 mmol| A
Mg A $E B 2 9Few 7 wslge
ProFile®] 1 mm, 2 mn, 3 mn 2 4 mnol|A 0.112 + 0.03,
0.103 £ 0.05, 0.118 + 0.06 & 0.079 + 0.04= 7}
AL 2, Hero 6427F 1 mm, 2 mm, 3 mm 2 4 mmol|A]
0.326 = 0.13, 0.409 £ 0.07, 0.394 + 0.17 2 0.223
+ 0112 7V & #%& EO%Z—&’M

F 2% £ 9 WslES ProFilec] L& oA 714
A & BT (p € 0.01). 282 Hero 6427} 1
mn, 2 mm, 3 mm 4 mol|A 7PF 2 WS BYlon,
ProTaper< 6 mn, 7 mn, 8 mn 2 9 moj| A& 714 2 ®ig}
F5 HAFUT (Figure 4, p € 0.01).

——HERO
—=—ProFile
—&—ProTaper
I —— K3

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

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

3.0 mm radius group (Unit: mn).

* gignificant difference among Ni-Ti files at each
measuring point (p € 0.05).
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4) ¥4 6.0 mn 7

gharo] W7ol 6.0 mel o] A5, 2#H USog £
WHalake pProFileo] 3 mm, 4 moA = 0.123 £ 0.04,
0.124 £ 0.052 7F% 2 #=, K7F 1 mm, 3 mm, 4 mm,
5mm 2 6 molA 0.022 £ 0.02, 0.037 £ 0.03, 0.033
+ 0.03, 0.056 = 0.01 2 0.080 + 0.03o.2 7} A&
s BHYom Hero 642 1 mollA+ 0.052 + 0.02%
M 2 e HAFQt 2 o508 I HgEe
ProFile°] 3 mm, 4 mm, 5 mm 2 6 mm F$e4 0.091 +
0.06, 0.080 += 0.07, 0.091 + 0.08 % 0.089 + 0.08%
71 2 ke Hol$H | ProTaperZ}F 2 mm, 3 mm, 4 mm, 5
m 2 6 mmol|A] 0.154 £+ 0.03, 0.253 £ 0.05, 0.322 +
0.01, 0.302 + 0.03 % 0.229 + 0.032.2 7} & &<

O:]TM]—%

F 4% Z7 9] M3l ProFile®] 4 mm, 5 mm, 7 mmo]| A]
0.204 + 0.03, 0.255 + 0.06, 0.257 + 0.06°.2 7}
A& gt=, ProTaper’t 4 mm, 5 mn, 7 moA] 0.393 +
0.05, 0.470 £ 0.06, 0.533 + 0.03°2Z 7} & & B
AFA (Figure 5, p € 0.01).
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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 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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.
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Figure 7. Canal transportation of 4.0 mm 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).

Negative value means inside transportation from

central axis of original root canal.

0.032.2 71 22 g& 2o, Hero 642+ 1 mm, 4
mo A 242 0.162 + 0.02, 0145 + 0.02& 714 2 ¥ ¢
2 JeR T =g K7 1 moll A& 0.033 + 0.012
2 7P 22 32, 3 mol = 0.072 £ 0.052 7H3 2
W g-E Bt (Figure 6, p € 0.05).

WA 4.0 mm ol 9ol ProFile©] 6 mm 9]l 4]
0.065 £ 0.012 7P 2 HYgFS BHelor (p |
0.05), Hero 6429 K7} 2 #& B o #7te] fo)A

0200 ,;

< 0150

£ 0100

® 0050

S 0000

Ele —e—HERO

g 00%0 —8—ProFile
8 0100 —A—ProTaper
5 0150

——K3

-0200

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

Figure 6. Canal transportation of 3.0 mm 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).

Negative value means inside transportation from

central axis of original root canal.
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Figure 8. Canal transportation of 6.0 mm 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).

Negative value means inside transportation from

central axis of original root canal.

< Holx| skt (Figure 7).

9 6.0 mn ol 9o}A = ProFileo] 3 mm, 4 mn, 5 mm
2 8 mm F$e4 0.022 £ 0.04, 0.028 £ 0.05, 0.046
+0.05 2 0.054 + 0.04% frelat 22 gk B39
t} (p € 0.05). 18] 2L ProTaper7} 3 mm, 4 mm 2 7 mmol| A{
27y 0.097 = 0.02, 0.125 + 0.03 2 0.124 + 0.01=
7V 2 e BT (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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