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A Study on the accuracy of the elecronic apex locator
using a micro-computed tomography
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ABSTRACT
The length of root canal has to be measured to cure root canal. Several apex locators were developed to measure
the length of root canal. And they were verified by X-ray or micrometer method. But these methods do not consider
the non-linear bends of pulp and have +0.5mm error which is large to measure the length of root canal.
The purpose of this study is the research of new method to measure the length of root canal and verifying the
apex locator using Micro-CT. The length of root canal of 6 teeth were measured with the apex locator . When the
apex locator reads 0.5, 0.6, 0.7, 0.8, 0.9, 1.0mm, the teeth with the file fixed were photographed. The average lengths
of root canal of 6 teeth measured by Micro-CT were 0.488, 0.589, 0.680, 0.775, 0.897, 0.992mm.
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Table 1 Results of measurements comparison
Az Micro-CT
F#| au3 £2u%
237 X Y z D Bg

1 0.5 |[0.253 [ 0.338 | 0.127 | 0.441

2 | 05 | 0.327 | 0.374 | 0.028 | 0.498

3 | 05 [ 0.265] 0.287 | 0.268 | 0.473

2 | 05 | 0307 | 0.5 | 0.155 | o.08 | 0% | 0-026%2

5 | 0.5 | 0408 | 0.295 | 0.09 | 0.513

6 | 0.5 | 0.18 | 0.239 | 0.304 | 0.496

7 | 0.6 | 0.263 ] 0.380 | 0.310 | 0.55

8 | 0.6 | 023 | 0.43 | 0.324 | 0.592

9 | 06 |0.239] 045 | 0.3%4 | 0.648

0| 0.6 037 | G408 | 0.113 | 0.568 | -39 | 0-04069
11| 06 | 0332 0.39 | 0.183 | 0.545

12 0.6 | 0309 [ 0.464 | 0.282 | 0.625

13| 07 [0.323 [ 0.239 | 0.501 [ 0.715

14 | 07 [ 0.366 | 0.43 | 0.394 | 0.692

15| 07 | 0281 | 0.309 | 0.493 | 0.646

16 | 0.7 | 0.254 | 0.497 | 0.352 | 0.660 | OO0 [ 002720
17 | 0.7 | 0.309 | 0.451 | 0.380 | 0.666

18 | 0.7 | 0.253 | 0.464 | 0.465 | 0.704

19] 0.8 | 0.38 | 0.509 | 0.366 | 0.736

20 | 0.8 | 0.197 | 0211 | 0.760 | 0.813

21 | 0.8 | 0.389 | 0.573 | 0.3% | 0.797

22 | 0.8 | 0.25 | 0.4% | 0.5m7 | o7er | 077 | 00810
23 | 0.8 [ 0381 | 0.432 | 0.535 | 0.786

24 | 0.8 [0.299 [ 0.549 | 0.394 [ 0.739

25 | 0.9 | o0.521 | 0.337 | 0.69 | 0.928

26 | 0.9 | 0.183 | 0.168 | 0.901 | 0.935

27 | 0.9 | 0.309 | 0469 | 0.63¢ [ 0.847

26 | 0.9 | 0.140 | 0.197 | 0.845 | 0.879 | 5% | 0-0%55
29 | 0.9 | 0.281 | 0.253 | 0.774 | 0.862

30 | 0.9 | 0.788 | 0.218 [ 0.451 | 0.934

31| 1.0 045 [ 0478 [0.732 [ 0.983

32 ] 1.0 {0422 | 0478 | 0.732 | 0.971

33 ] 1.0 | 039 | 0446 [ 0.831 | 1.021 .
30 | 1.0 | 0.605 | 0.704 | 0498 | Los1 | %2 | 0.0%1
35 ] 1.0 | 0.675 | 0.549 | 0591 | 1.052

36 | 1.0 | 0.661 | 0.619 | 0.408 | 0.993
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Figure 2 Results of measurements analysis by length
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