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A Study on the Aécuracy of the Electronic Apex Locator
Using a Micro-Computed Tomography
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ABSTRACT

The length of root canal has to be measured for endodontic treatment. Several electronic apex locators were
developed to measure the length of root canal by other researchers. And their accuracies were verified by X-ray or
micrometer method. But these methods did not consider the non-linear bends of pulp and had 0.5 mm error which
was large enough to measure the length of root canal.

The purpose of this study is the introduction of a new method to measure the length of root canal and the verification
of the accuracy of an electronic apex locator using a Micro-CT. The length of root canal of 6 teeth were measured with
the electronic apex locator. When the electronic apex locator reads 0.5, 0.6, 0.7, 0.8, 0.9 and 1.0 mm length of the file
which was inserted in the hole of the tooth to measure the length of root canal. The average (=% Standard deviation)
length of root canal of 6 teeth measured by the Micro-CT was 0.49 + 0.03, 0.59 + 0.04, 0.68 + 0.03, 0.78 £ 0.03, 0.90 =
0.04 and 1.01 % 0.03 mm, respectively. The maximum error of the electronic apex locator was 0.06 mm.
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Fig. 2 Mandibular first premolar from females
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Fig. 3 Measurement principle of electronic apex locator
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Fig. 4 Measurement method of electronic apex locator
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Fig. 6 Projection drawing of tooth and jig
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Fig. 7 Displacement measurement of Z using CT analyser
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Table 1 Measurement values of 0.5 mm specimen using
the micro-CT

Table 5 Measurement values of 0.9 mm specimen using
the micro-CT

T EF‘;_I}CE A 293 |Z(mm) X(mm) Y(mm)| D(mm) TE _-,;éeﬂ A2 F{Zmm)X(mm)Y(mm) D(mm)
1722 | 731 | 013|025 | 034 | 044 1| 555 | 604 |069|052|034] 093
21798 | 800 | 003|033 037 050 2| 733 | 797 | 090 018|007 | 093
3772 | 791 | 027|027 | 029 | 047 3| 676 | 721 | 063 | 031 047 | 085

(g; 4170 | 71 |ods [ o031 037 [ o5 (3131 4| 685 | 745 | 084 | 014|020 088
51884 | 891 | 010 041|030 051 51 674 | 729 |077]028]025| 086
61749 | 777 | 039|018 | 024 | 050 61 719 | 751 |045|079]022] 093

X=SD 049003 X=SD 0.90 £ 0.04

Table 2 Measurement values of 0.6 mm specimen using

Table 6 Measurement values of 1.0 mm specimen using

the micro-CT the micro-CT
FE || ? 2R [ Zimm)|X(mm) Ymm) - D(mm) PR || 2B | Zmm)|X(mm) Y(mm) - D(mm)
1] 761 | 782 | 031|026 038 056 17709 | 761 | 073 | 045 | 048 | 098
2| 848 | 871 | 032|024 |044] 059 2| 715 | 767 | 073 | 042 | 048] 097
3] 750 | 778 | 039 | 024 | 046 | 065 3 871 | 930 | 083 | 039045 102
(:{;) 4| 811 | 819 | 011|038 041| 057 (;"‘T’l 4| 687 | 722 | 049061070 105
5| 730 | 743 | 0.18 | 033 | 039 | 054 5 | 685 | 727 | 059 ] 068 | 055 | 105
6| 819 | 839 | 028031046 o062 6| 703 | 732 | 041 ] 066 | 062 | 099
Xz SD 059%004 X SD 1012003

Table 3-Measurement values of 0.7 mm specimen using
the micro-CT

Table 7 Comparison of measurement values of the micro-
CT and the electronic apex locator

File |

T® zuw 2] 2 SF|Z(mm)X(mm) Y(mm) D(mm) ) ASE &4 7] (Micro-CT) ARV EZA7
= - 23243 (mm) 2323 (mm)

1] 699 | 741 |059]032]02¢] 071

2| 807 835 | 039037 044 0.69 0.49+0.03 0.5

3| 766 | 801 | 049 | 028 | 0.31 | 065 0.59 % 0.04 06

(31';) 4| 851 | 876 | 035| 025|050 | 066 582003 r
5| 778 | 805 | 038031045 067

6| 761 | 794 | 046 | 025 | 046 | 0.70 0.78+003 0.8

XSD 0682003 0.90 % 0.04 09

1.01+003 1.0

Table 4 Measurement values of 0.8 mm specimen using
the micro-CT

FE ,;é'fa 2 292 |Z(mm)|X(mm)|Y(mm)| D(mm)

1] 801 | 827 | 037 | 039 | 0.51 | 074

2| 743 | 797 | 076 | 020 | 021 | 081

og |2 857 | 885 [ 039|039 057 | 080
(mmy+| 808 | 845 | 058|030 [ 0a4| 078
5| 812 | 850 | 0.54 | 038 | 043 | 0.9

6] 775 | 803 | 039|030 055| 074

X£SD 0.78£0.03
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Fig. 9 Measurement values of the electronic apex locator
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