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ABSTRACT

In vivo evaluation of accuracy and consistency of two electronic apex locators

Chien-Yun Pi*, Euiseong Kim?, lI-Young Jung? Seung-Jong Lee?
'Department of Conservative Dentistry, Wonju Christian Hospital, Yonsei University, Wonju

‘Department of Conservative Dentistry, Yonsei University, Seoul, Korea

Objectives: To evaluate the accuracy and consistency of two different apex locators at both the Apex and

0.5 marks.

Materials and Methods: Twenty-six root canals was scheduled for extraction for periodontal or prosthodontic

reasons. Thirteen canals were measured using Root ZX and the rest by i-ROOT. The root canal length was

measured both the at 0.5 mark and the Apex mark. The file was then fixed to the tooth, and the distance
from the file tip to the major foramen of each canal was measured after removing the root dentin under the
microscope so that the major foramen and the file tip were seen.

Results:

1. When the Apex mark was used, 100% of both the Root ZX and i-ROOT groups were within 0.5 mm of
the major foramen.

2. When 0.5 mark was used, 100% of the Root ZX group and 77% of the i-ROOT group were within 0.5
mm of the major foramen.

3. In terms of standard deviation and quartile value, the Apex mark was more consistent than 0.5 mark in
the Root ZX group, and 0.5 mark was more consistent in the i-ROOT group, but there was no statisti-
cally significant difference when compared with t-test.

4. The root canal length difference between the Apex mark and 0.5 mark was 0.22 mm and 0.46 mm in
the Root ZX and i-ROOT groups, respectively.

Conclusions: In this study, the Apex mark was the more consistent mark. Therefore, it is recommended to

subtract 0.5 mm, which is the average length between the apex and apical constriction, from the root canal

length at the Apex mark to obtain the working length clinically. (J Kor Acad Cons Dent 2010:35(6):453-

460.)
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Figure 1. Root ZX
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Figure 2. i-ROOT

Figure 3. Length measurements

with digital caliper.
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Figure 4. Distance between file tip and major foramen under I-solution program (Microscope image).
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Figure 5. Box plots: Quartile value of file tip and major foramen distance at 0.5 mark and the Apex mark.

nf, 7k

£ A= WA JE= (accuracy) & 43171 A3,
2% A2 RS 7194 Apex markel 173 file tip
9 Y7} FEEE £+ 0.5 mm ool &3t &S v
sttt

A4 (consistency) S B7teb] YJald e 3 549 &
S0l ARE-gF EEHARGE ARES] W E o] & W o
g Algstglon, Frtdoz 2|9 PHgtozRE 4
A} e 73 T t-testE o] 839 Root ZX} i-
ROOT 7+2}, 0.5 mark®} Apex mark 7+e] 43/l &3t
AR FoAE Gotrsitt

4b6 PiCYetal

Z o

Root ZX % i-ROOTE 0.5 mark, Apex markel]4]€]
ZA7t8 Table 13+ 2t} File tip? F2932 A7t
A sl FEEFAM £ 0.5 mmE Bt 4
= 26709 23 F 3749 3ol qilern, o] 37 &
HE 25 0.5 markol|A i-ROOTE AH&-3 7%t

Root ZX9} i-ROOTIA 0.5 mark®} Apex markel]
o] IS FEHA B AREY @ Bal B Aoe
Root ZXlM & Apex mark”} 0.5 mark®2tt 4#A &
eer i-ROOTNA = 0.5 mark’t Apex mark Eth

JKACD Volume 35, Number 6, 2010



Basic research

Table. 1. Distance between file tip and major foramen at 0.5 mark and the Apex mark (mm), according to

measurement Microscopic image

No. Root ZX No. i-ROOT
0.5 mark Apex mark 0.5 mark Apex mark
1 -0.22 0.01 1 -0.28 0.33
2 -0.04 0.15 2 -0.1 0.4
3 -0.28 0.23 3 -0.42 0.02
4 -0.47 -0.25 4 -0.31 0
5 -0.47 -0.23 5 -0.28 0
6 -0.21 0 6 -0.52 0
7 -0.41 0 7 -0.75 -0.23
8 -0.09 0 8 -0.5 0.33
9 -0.14 -0.11 9 -0.31 0.22
10 -0.6 -0.3 10 -0.34 0.02
11 -0.16 0 11 -0.24 0
12 -0.32 -0.2 12 -0.37 0
13 -0.21 0 13 -0.63 -0.13
Mean -0.28 -0.05 Mean -0.39 0.07
SD 0.17 0.16 SD 0.17 0.19
Range 0.56 0.53 Range 0.65 0.63
a3t
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