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ABSTRACT

in vitro &7

IN VITRO EVALUATION OF THE CONSISTENCY OF TWO ELECTRONIC

APEX LOCATORS

Gyu-Young Hwang, Byoung-Duck Roh, Eui-Sung Kim, Seung-Jong Lee*
Department of Conservative Dentistry, School of Dentistry, Yonsei University

The purpose of this study was to evaluate the consistency of two electronic apex locators in vitro

model.

Materials consisted of fifty two extracted premolars and two electronic apex locators: Root ZX (J.
Morita, Osaka, Japan) and E-Magic Finder Deluxe (S-Denti, Cheonan, Korea). After access prepa-
ration, the teeth were embedded in a saline-mixed alginate model. Canal lengths of each tooth were
measured at ‘0.5" and "Apex’ mark of the apex locators, respectively so that each tooth had two
measurements from 0.5 and Apex points. The file was fixed at final measurement using a glass
ionomer cement. The apical 4 mn from the apex was exposed to measure the distance from the file tip
to the major apical foramen of each tooth. Average distances and standard deviations were used to

evaluate the consistency.

Results showed that all measurements of both Root ZX and E-Magic Finder located the major fora-
men the range of = 0.5 mm level. Both apex locators showed better consistency at Apex mark than at
0.5 mark. The average distance of file tip-major foramen was - 0.18 mm at 0.5 mark and - 0.07 mn at
Apex mark in Root ZX, - 0.25 mm at 0.5 mark and - 0.02 mm at Apex mark in E-Magic Finder.
Standard deviation was 0.21 at 0.5 mark and 0.12 at Apex mark in Root ZX, 0.12 at 0.5 mark and
0.09 at Apex mark in E-Magic Finder. (J Kor Acad Cons Dent 33(1):20-27, 2008)
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Kuttler’= 2#@2AH e FI2EZNA 0.524 m -
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Z-’Jr g ARgste] 28] impedance Aol & 459
o A AASRESH 7= oY SWFSHIIF 2
o] dajde] gl A5t FapA S4 = dde
7L ol ol @ B& SE38171918 5 kHzo 1 kHz
o] % 749l F347t9] impedance?] #o]E o] &3] &
#4E Z43k= 717190 Endex (Osada Electric Co.,
Tokyo, Japan)7} 7W & et o] ZHPZHNA 714
£ impedance #o]Z HOlThE S o] &3 AO A,
Frank®ol 23l Endexe ¢ < U4l AHESH&
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= 494 Bt} A% Endexe AR Alol] vl 23
W 99| impedancedl| W EA-2 dof k= @] o
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(electronic capacitance)S SR ELT} v]$- Fo B2 file
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43 & e Basiglnt ol 98 shol 0.4 kHz¢
8 kHz9l 5 79 F949 impedance?] H]&ol 9f3) &
TR file YXE F33= Root ZX (J. Morita Corp.,
Osaka, Japan)7} 7HE= At ol AFell= 0.4 kHz%
8 kHzo| F 7§¢] F3kE o] 88k Root ZX9 =4HAl=
o= (0.5 kHz% 5 kHz®| T35 o] &3l T3 &
g AAZ#GFZ47]9 E-Magic Finder Deluxe (S-
Denti, Cheonan, Korea) & AH-3}%it}.
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A AAE o Ik A2l 23 e A=l E 7
ato] AMEE & oA " ek 2 A= alginate
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mark® Apex mark F 1= A HelA o A4 (consis-
tency) S HolEAE Bl wal 3 2HHS 2 v o)
A& AZAIEAM Apex markE 33 #3 22 F-9
AU $ o] FEEA S4 e 3ol Aol (Range of
Apex band) & ¥ w3t Qxﬂ AFelA AHE & o o=
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A ofe] 2|47 L—% 7H"J@ = ﬂ%“ﬂ
Oi A A5t 28] #10 K-files
< 913t ¥ Gates-Glidden drill 2, S‘ﬂE
coronal ﬂarmge At on salinel 2 &S AlF s}
AT}, Kaufman 5'"¢] A|A1g alginate model (alginate
o} salines 9 g/20 mle] EFH|2 &3 A olg uHA
713 A57F W 89 FETS air syringeZ Al Ak
O o) 2 AXAIIAE %}%Wr. o =33t algi-
nate modeloﬂ’ﬂ«l oW S 5 ol = si%itt
AR HAEA 7= T 271 & Akl
- Root ZX (J. Morita, Osaka, Japan) (Figure 1)
- E-Magic Finder Deluxe ((5)|2%I€], Cheonan,
Korea) (Figure 2)
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markol|Ae] do] =4
5270¢) Aok Fel A 2670 Root ZXE ] &3te] S48t
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Figure 1. Root ZX.

Figure 2. E-Magic Finder.

Figure 3. Length measurements with digital caliper.

Apex markeld 2#FE 243 = 0.5 markelx 2%
ok U A 1370 0.5 markeld 2342 243 &
Apex markelA 2¥¢E S48t ng sk w7
& E-Magic Finder DeluxeE o]&3te] 2743t 26719 A
ol 137/1& 0.5 markolr <#3& S3t Apex
markol Xl 2#4E 4 T 0.5 markelA 28k
Uz 1370 2ok= 0.5 markelld 23S 233 &
Apex markelA Z#3& S48t 1A Apex
band?] HHE Loli7] dte] Apex markolA 17t
26719 Fol= A2et £-91E doldd § TESHA Apex
markel| A THA] ShH 2HG-S ST F A SIS ol
file SHATE Eol7te 7H8 2 D49 files A3k
ow gifto] #1563} #2540 VAT 2RHFE ST
uf 2o} AEol| FAo R wWIHS AR $of e &
Fol Ao mFgHAA ] AolE digitcaliper
(Mitutoyo Corp, Kawasaki, Japan)& AM&sle] %o
T WA spddold 25 mollA S AT E wiA ZHG
< 2439t (Figure 3).
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2) File 14 ¥+ 2922 file tip Ato] ] AA| AR S

747te] Aot A HAZHFEH 7 & AHEste o AMe
o W] wet 43 T fileS Light curing glass
ionomer cement (Ionosit DMG, Hamburg, Germany)
2 Aofd] DAY, 1 Fo| AAZHZSH T E A
ato] G get 3HA S Yl eA] v gk elaisict.

AZHTH 4 m FE7EA] 18u]&2] An]7 (Carl Zeiss
OPMI Pico, Oberkochen, Germany)3atellAl 2]9] 2=
WO 2 diamond burg AHE-3H file tipe] o= A& =
=9 7kx] AAskATh. 283 1549 scalpel blade® &
olole XA A=A AA A file tipg ¢H8] =&
AR dnl7dde] olnA g AA4s & A T2 a3
9l EasyDent Viewer (Vatech, Yongin, Korea)& ©|&
o] 9 ERE FI2UIAY AYE F48A
(Figure 4). ASlE 54 o] F2E39] oS80z A
Zrel = AR FAIE g § o] A - T file tipZhA] 9
HAARE S48t



Table 12 AAZHZSH7IE AH&dte] 0.5 marke}
Apex markelA file2 2 A1Z1 & EasyDent Viewers
ol g3l FHFoNA file tipZHAl2 AAAYE =T
groltt. () e FEHFED filed tipe] B &< B5E
oJmlahs, (+) e FIETEY filed tipe] | 11 7§
S ou| gttt 527 Ao} oA 447]¢] Aot A file tipe]
FEHFEG B fAete AoR AR 747t o
T2 Root ZXE AFH&-3te] 0.5 markelX ng¢ 2152 -

a. Where the foramen wall is perpendicular to the canal

25t in vitro 917

0.18 mm, Apex markellA %3 252 - 0.07 mE JE}
Yo E-Magic Finderg AHE38le] 0.5 markolA it
23 252 - 0.25 mm, Apex markel|A 133 2FL -
0.02 mE YeRAAT}. Root ZX¢ E-Magic Finder =%
AT 100%A file tipZ 28 Akele] A7t ¢
47 &g 9ol + 0.5 mmjol] ATh

Table 2= AAZHEZ74719 0.5 markel|x] S48€ 2
o)<} Apex markellX] 2 Zolo] zpo] S Aitale]
2 ETHAE 7 Aol

b. Where the foramen wall is oblique to the canal

Figure 4. Distance from file tip to major foramen with EasyDent Viewer.

Table 1. Distance of file tip-major foramen at 0.5 mark and Apex mark

(mm)

Number Root ZX Root ZX E-Magic Finder E-Magic Finder
(0.5 mark) (Apex mark) (0.5 mark) (Apex mark)

1 -0.49 -0.03 -0.21 -0.11

2 -041 -0.11 -0.22 -0.04

3 -0.18 -0.16 -0.17 -0.06

4 -0.37 0.07 -0.21 -0.09

5 -0.49 -0.38 -0.02 0.13

6 -0.16 -0.05 -0.07 0.07

7 -0.18 -0.08 -0.39 -0.07

8 -0.15 0 -0.33 -0.08

9 0.08 -0.07 -0.32 -0.04

10 -0.19 0 -0.38 -0.04

11 0.11 -0.10 -0.31 0.17
12 -0.08 0.10 -0.27 -0.03

13 0.15 -0.12 -0.41 -0.06
Mean -0.18 -0.07 -0.25 -0.02
Standard Deviation 0.21 0.12 0.12 0.09
Range 0.64 0.48 0.39 0.28
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Figure 5. Box plots: Quartile of file tip-major foramen distance at 0.5 mark and Apex mark.

Table 2. Difference of the length at 0.5 mark and Apex mark

Mean Median SD Range Quartile
Root ZX 0.29 0.26 0.10 0.37 0.15
E-Magic Finder 0.30 0.29 0.10 0.38 0.14

Table 3. Range of Apex band

Mean Median SD Range Quartile
Root ZX 0.04 0.04 0.05 0.21 0.04
E-Magic Finder 0.03 0.03 0.02 0.06 0.03
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