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A3 ALgAl 2o AElE G5 dEe -t—t} ArNM e A2 FgE H438 A5 B Fog 28 A 21F FAVIE A
2alglnh. £33 500Hz9} 10kHz7b daldA 238 s AHSse niAzad 3048 2 38e 3 Fa5de AE3E AFY Foe
(400Hz, 8kHz)9} ®|matel Helalgon, Mzl A wE EAF Fodde YAHp>0.05). F 459 dujlx vje AU 78 Y9 9
AE AT, & dAFdN F4e F 5o Agtabs Y £99 AHE el Foh AYAHE 0|83k B A FHAE HO, §9
dAe Fd +0.54mA A +0.18mE (p<0.01), NaOCl &qoll A= HF -0.33mo) A -0.0lm2(p<0.01) 2 + Uk FF== L2445
+05m& 7)oz & o, HO, 844 = 71.1%A 91.1% 2, NaOCl £lioj &= 82.2%)A 100% 2 A ZTh.

Abstract . Among the apex locators, the frequency dependent type is more accurate and convenient to use than others. But the accuracy
of the apex locator is still influenced by the presence of various electrolytes used in root canal treatments. In this study, we have devel-
oped a frequency dependent electronic apex locator minimizing the influence of the electrolytes on the measurement of root canal lengths.
It was also confirmed that two frequencies of 500Hz and 10kHz are optimal for the measuring impedance compare with commercial prod-
uct used(400Hz and 8kHz) and there were no differences in accuracy among the three different types of the waveforms; sinusoidal, tri-
angular, and rectangular waves(p>0.05). Impedance ratio of the two different frequencies represents the position of the file in root
canal, and the voltage difference of two signals represents the status of the fluid in the root canal. As a result of compensation using
the voltage differences, the errors were decreased on the average from +0.54mm to +0.18mm in H,0, solution (p<0.01), and from -0.33mm
to -0.0lmm in NaOCl solution(p<0.01). The accuracies based on +0.5mm, in H,0, and NaOCl solutions were improved with the automatic
compensation from 71.1% and 91.1% to 82.2% and 100% respectively.
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Fig. 1. Anatomy of apex
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Fig. 2. Measurement of root canal length using an apex locator

{11 (2] [3)
{ e
KR Q
a8 3. 53y

Fig. 3. Measurement steps
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Fig. 4. Electrical model of root canal
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Fig. 6. Block diagram of frequency dependent type apex locator
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Fig. 6. Experiment using a human extracted tooth model
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