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A STUDY ON THE ROOT CANAL MORPHOLOGY CHANGE BY
NICKEL-TITANIUM AND STAINLESS STEEL FILE INSTRUMENTATION
USING COMPUTERIZED TOMOGRAPHY

Mun-Seop So, Mi-Kyung Im, Keon-ll Lee*, Yong-Keun Lee** and Su-Jong Lee
Depat. of Conservative Dentistry, Dept. of Oral and Maxillofacial Radiology*,
Dept. of Dental Materials*, College of Dentistry, WonKwang University

The goals of root canal instrumentation are complete debridement of pulp tissue, removal
of microbes and affected dentin, and proper cleaning and shaping of the root canal space
before obturation. Instrumentation with stainless steel files has been shown to produce
undesirable results in canals, regardless of the improved technique or modified file type
used. Nickel-Titanium(Ni-Ti) alloy has been shown to be exceptionally elastic, having a
lower bending moment and lower permanent set after torsion, compared with similar gauge
stainless steel.

The purpose of this study was to evaluate the change of root canal prepared by Ni-Ti
rotary and stainless steel instruments. Thirty-four single rooted teeth of similar shape and
canal size were divided into three groups. The teeth were scanned by computed tomography
before instrumentation. In group 1, canals were instrumented using a step-back technique
with K-file. In group 2, canals were prepared with K-flex file using the same technique
as group 1. Group 3 was prepared with nickel-titanium(Ni-Ti) rotary instrument using
a manufacture’s instruction. Instrumented teeth were again scanned using computed tomog-
raphy, and reformated images of the uninstrumented canals were compared with images
of the instrumented canals.
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K-flex file and Ni-Ti file caused significantly less canal transportation than K-file in the
8mm root canal section from the apex(p<(0.05). K-flex file and Ni-Ti file produced more
centered canal preparation than K-file in the 2mm section(p<(0.05). Ni-Ti file maintained
more precisely the center of the canal than K-flex file in the 10mm section(p<0.05). There
was no difference in the removed volume of canals among each groups.
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Fig 1. Representive cross sectional image

(1) uninstrumented cross sectional image

(2) instrumented cross sectional image

A. K-file group B. K-flex file group C. Quantec group
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Table 1. Mean canal curvature

Mean canal curvature

Group buccal view Proximal view
Group I (K-file) 6.325+ 1.115* 4317+ 2.175
Group II (K-flex file) 6.932+ 2.103 3.244+ 1.903
Group Il (Quantec file) 5.984+ 1.732 3.921+ 1.872

* . mean+ standard deviation

Table 2. Comparison of uninstrumented CT scan between the first and the second scan

Comparsion of X and Y measures in the uninstrumented
Section(mm) groups for the First and Second Scans (mm)
X for X for Y for Y for
First scan Second scan First scan Second scan
2 1.372+ 0.017* 1.386+ 0.032 1.314+ 0.024 1.336% 0.062
4 1.394+ 0.043 1.391-+ 0.041 1.452+ 0.017 1465+ 0.066
6 1413+ 0.021 1427+ 0.016 1512+ 0.044 1.534+ 0.054
8 1.443+ 0.032 1.449+ 0.034 1.518+ 0.072 1.530+ 0.072
10 1.584+ 0.109 1.601+ 0.049 1.604+ 0.081 1.6174 0.029

* . mean+ standard deviation

X the shortest distance from the outside of the curved root to the periphery of the uninstrumented
canal

Y © the shortest distance from the inside of the curved root to the periphery of the uninstrumented
canal

Table. 3 Mean transportation(mm) of root canal before and after canal preparation

Level of section from the Apex
GROUP 2mm 4mm 6mm 8mm 10mm
1 0476+ 0.184* | 0.625+0.179 | 0417+ 0.146 | 0.803+0.458 | 0.867+ 0.454
1I 0.476+ 0.184 0.561+0.191 | 0417+0.146 | 0491+0.185 | 0.476+0.184
11 0.428+ 0.160 0.408+0.135 | 0.357+0.010 | 0.357+0.010 | 0.655+ 0.269

* . mean+ standard deviation

3}Y (Quantec) S ©|43 FdAE= 10 mm H
o FHo A ojF ol M BUT

Z#e HE o]FHL 2 mm ATE FHd
Ae BE oA A9 Hls=g9ovd, 8 mm
Agd E9dM= K Y-S AHESE #ol K-
flex 3t oy A7 758 YA —-HEeE 3
(Quantec) & AHE-3F FHT} Yt ojFFo] B

ATH Table. 3).
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Table4 Mean centering ratio of root canal

Level of section from the Apex
GROUP 2mm 4mm 6mm 8mm 10mm
I 0.561+ 0.191* | 0.253+0.123 | 0408+ 0.116 | 0.524+0.216 | 0.348+ 0.161
I 0.278+ 0.090 0595+ 0412 | 0.327+0.212 | 0.521+0.149 | 0.238+0.130
| 0.307+ 0.079 0.268+ 0.103 | 0.357+£0.010 | 0.357+0.196 | 0.513+ 0.293
* . meant standard deviation
Table. 5 Mean canal volume(mm?®)
Volume measurement(mm?®)
Group uninstrumented instrumented volume of
Canal volume Canal volume dentin removed
K-file 240.153+ 21.671 323.061+ 40.301 71.005+ 20.666
K-flex file 272,143+ 72.738 330.045+ 75.356 58.805+ 16.239
Quantec file 197.321+ 56.453 257.589+ 55.406 57.639+ 12.105
* ! mean + standard deviation

o}, Az 758 YA -EEelE 819 (Quantec)
S AREE Pl e 2B 4] olFEo] AY
YA3FoY 10 mm FEH B HNME 0513
+0.2939] F4] olF&E B UK Table. 4).
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