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IN VITRO EVALUATION OF ACCURACY AND CONSISTENCY OF FOUR
DIFFERENT ELECTRONIC APEX LOCATORS

Jae-Hyun Cho', Kee-Yeon Kum?, Seung-Jong Lee'*
"“Department of Conservative Dentistry, 'Oral Science Research Center, *Dental Research Institute,
"Yonsei University and “Seoul National University

The purpose of this study was to evaluate the accuracy and the consistency of four different electronic
apex locators in an in vitro model.

Fourty extracted premolars were used for the study. Four electronic apex locators (EAL) were Root ZX,
SmarPex, Elements Diagnostic Unit (EDU), and E-Magic Finder Deluxe (EMF). After access preparation,
the teeth were embedded in an alginate model and the length measurements were carried out at 0.5" and
"Apex’ mark using four EALs. The file was cemented at the location of the manufacturers instruction
(Root ZX, EDU, EMF: 0.5 mark, SmarPex: Apex mark). The apical 4mm of the apex was exposed and
the distance from the file tip to the major foramen was measured by Image ProPlus (X 100). The distance
from the file tip to the major foramen was calculated at 0.5 and Apex mark and the consistency of 0.5 and
Apex mark was compared by SD and Quartile of Box plots.

In this study, Root ZX and EMF located the apical constriction accurately within £ 0.5 mn in 100%,
whereas SmarPex and EDU located in 90% and in 70% respectively. For Root ZX and EMF, there was no
significant difference between the consistency of 0.5 and Apex mark. However, for the EDU and SmarPex,
Apex mark was more consistent than 0.5 mark.

From the evaluation of the consistency in this study, for Root ZX and EMF, both 0.5 and Apex mark can
be used as a standard mark. And for EDU and SmarPex, the Apex mark can be recommended to be used
as a standard mark. (J Kor Acad Cons Dent 31(5):390~397, 2006)

Key words: Electronic apex locator, Consistency, Accuracy, Alginate model, Major foramen, Apical
constriction
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Figure 1. Alginate model.

Figure 2. Length measurement with Digital caliper.

A. Funnel type foramen

B. Parallel type foramen

Figure 3. Distance measurement between the file tip and major foramen by Image ProPlus.
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Table 1. Distance between the file tip and the major foramen measured by Image ProPlus (mm)
_ Tooth number - Root ZxX® SmarPex” Elements Diagnistic Unit® E-Magic Finder®
1 -0.17 -0.27 -0.23 -0.21
2 -0.10 -0.21 -0.22 -0.52
3 -0.23 -0.31 -0.32 -0.24
4 -0.19 -0.12 -1.27 -0.42
5 -0.47 -0.18 -1.25 -0.18
6 -0.20 -0.38 -0.26 -0.27
7 ~0.33 -0.41 -0.37 -0.30
8 -0.22 -0.16 -1.16 -0.13
9 -0.24 -0.78 -0.42 -0.40
10 -0.28 0 -0.78 -0.43
Mean -0.24 -0.28 -0.65 -0.28
SD 0.10 0.21 0.49 0.12
Range 0.37 0.78 1.31 0.39
Table 2. Dlstance between the file np and the major foramen at 0.5 and Apex mark {mm)
' ' - Mean Mid-point SD  Range Quartile '
Root ZX® 0.5 mark) -0.33 ~0.27 0.34 1.66 0.37
Root ZX® (Apex mark) -0.06 -0.09 0.34 1.82 0.38
SmarPex® (0.5 mark) -0.64 -0.45 0.52 1.92 0.59
SmarPex® (Apex mark) -0.31 -0.25 0.42 2.15 0.39
Diagnostic Unit® (0.5 mark) -0.62 ~0.56 0.36 1.71 0.49
Diagnostic Unit® (Apex mark) -0.22 -0.23 0.29 1.45 0.29
E-Magic Finder® (0.5 mark) -0.27 -0.24 0.28 1.31 0.32
E-Magic Finder® (Apex mark) +0.03 +0.03 0.27 1.42 0.34
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Figure 4. Box plots : Distance between the file tip and the major foramen at 0.5 and Apex mark (Quartile: the value of
75%-the value of 25%, The mark in which Quartile is smaller is more consistent).
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