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Micro—CT evaluation of root canal deviation after preparation CHEN Ying'? GAO Bo’ YANG Jin-bo’ LIU
Qian’. 1. Dept. of Cariology and Endodontology, The Fourth Affiliated Hospital of Zhengzhou University, Zhengzhou
450052, China; 2. State Key Laboratory of Oral Diseases, Sichuan University, Chengdu 610041, China

[Abstract]  Objective To establish a new evaluation system of curved root canal deviation by the technique of
micro—CT. Methods Curved simulated root canals were prepared with ProTaper NiTi-hand files by crown-down
technique. After root canals were scanned by micro—CT and analyzed by image processing software, the planar area
and centers’ transportation of each cross—section were compared to evaluate the prepare effect of ProTaper, and a
three—dimensional model about it were established. Results The same cross—section’s area of the root canals which
was prepared with ProTaper NiTi-hand files were essentially consistent. With the data analysis of micro-CT, a sys—
tem of combining planar and three —dimensional index to evaluate the root canal deviation were established. The
shapes of root canal before and after prepared with ProTaper showed less deviation, which proved the shaping ability
of ProTaper could meet the requirements for clinical use. Conclusion A three—dimensional root canal central axis
model is established using micro—CT. It provides a new method to analyze the shaping ability of the instrumentation
after root canal preparation. It will give us a more direct view to analyze the situation of the root canal deviation
combining the two—dimensional image and the three—dimensional model.
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Tab 1 The area of each cross—section before root canal preparation of four models
1%
1 2 3 4
5 0.076 8 0.0752 0.069 9 0.074 2 0.074 0 0.003 0 3.99
15 0.078 1 0.074 2 0.067 7 0.0729 0.073 2 0.004 3 5.87
25 0.071 6 0.076 8 0.065 4 0.0712 0.071 3 0.004 7 6.55
35 0.076 8 0.074 2 0.065 0 0.075 5 0.072 9 0.005 4 7.36
45 0.070 2 0.063 8 0.064 3 0.062 5 0.065 2 0.003 4 5.25
55 0.069 0 0.076 8 0.0729 0.068 9 0.0719 0.003 8 5.24
65 0.0729 0.063 8 0.065 1 0.069 0 0.067 7 0.004 1 6.08
75 0.0729 0.066 4 0.062 5 0.066 4 0.067 0 0.004 3 6.44
85 0.074 2 0.0729 0.065 3 0.071 3 0.070 9 0.003 9 5.55
95 0.074 2 0.0755 0.066 4 0.071 6 0.0719 0.004 0 5.60
105 0.0859 0.077 8 0.0732 0.078 1 0.078 8 0.005 3 6.70
115 0.087 2 0.079 4 0.074 2 0.076 8 0.079 4 0.005 6 7.08
125 0.089 5 0.0755 0.078 9 0.079 4 0.080 8 0.006 0 7.46

135 0.090 3 0.0770 0.080 2 0.081 2 0.082 2 0.005 7 6.95
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1 4 2 16
7% Tab 2 Area of cross—section of 16 successful models
/mm /mm”® 1%
o 1 4.86 04461 0.0207 4.64
22 5 4.68 04399  0.0219 497
20 4 2 10 450 04284 00214 499
1 15 432 04184 00218 522
1 20 4.14 04080 0.0236 5.77
, 16
25 3.96 03969  0.0227 5.70
30 3.78 03855 0.0255 6.60
o
35 3.60 03725 0.0228 6.12
2.3
16 40 342 03608 0.0211 5.83
45 3.24 03468  0.022 1 6.38
2, 2 ProTaper
50 3.06 03373  0.0204 6.05
_ 55 2.88 03271 00171 5.4
2.4 60 2.70 03168 0.0170 5.35
65 2.52 03127 00168 5.38
1 . 70 234 03039 0.0159 5.26
micro—CT 75 2.16 0.3000 0.0139 4.63
XNy 30 1.98 0.2953 00153 5.18
z 85 1.80 02905 0.0163 5.62
z 90 1.62 0.2903  0.0214 7.35
1 ° 95 1.44 02901 0.0220 7.58
100 1.26 02868 0.0248 8.65
1
° 105 1.08 02813 00221 7.87
2.5
110 0.90 02741 00226 8.26
2 Pro-
115 0.72 02595 00223 8.64
Taper ProTa-
120 0.54 02477  0.0222 9.01
per o
125 0.36 02286 0.0196 8.60
« 130 0.18 02138  0.0220 1035
” 135 0.00 0.1954  0.0219 11.20

Fig | The root canal morphology and center axis in three-dimensional space
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Fig 2 The images before and after root canal preparation
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