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Abstract: This study aimed to compare the accuracy of three types of apex locators versus digital
radiography for working length (WL) determination. This experimental study was conducted on
58 extracted maxillary premolars. The teeth were decoronated, the access cavity was prepared,
and WL was determined using a #15 K-file to serve as reference. The WL was then measured by
Woodpex V, Woodpex III, and Root ZX apex locators in the presence of 0.9% saline, and also on a
photostimulable phosphor plate (PSP) digital radiograph taken by the parallel technique. The values
were compared with the actual WL using the paired t-test (alpha = 0.05). Digital radiography, Root
ZX, Woodpex V, and Woodpex III determined the WL within +0.5 mm from the actual value in
84.48%, 100%, 89.66%, and 87.93% of the cases, respectively. Woodpex V (p = 0.039), Woodpex III
(p = 0.001), and Root ZX (p = 0.001) significantly over-estimated the WL. The WL measured on digital
radiographs was not significantly different from the actual WL (p = 0.213). The position of the apical
foramen (central/lateral) had no significant effect on the accuracy of WL determination by different
techniques (p > 0.05). Within the limitations of this in vitro study, all the tested modalities showed
acceptable accuracy for WL determination in maxillary premolars.
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1. Introduction

Precise cleaning of the root canal system and elimination of colonized microorganisms
is the first step and a major goal in root canal therapy [1,2]. However, sterilization of the
root canal system is not possible due to limitations of root canal disinfection techniques,
instruments, and irrigants. Thus, cleaning of the root canal system is performed with the
aim to decrease the intracanal microbial load in order not to interfere with periapical tissue
healing [2,3]. Incorrect determination of working length (WL) can lead to complications
such as postoperative pain and discomfort, the need for retreatment, and even tooth
extraction. Thus, correct determination of WL is an imperative prerequisite for a successful
endodontic treatment [4].

Several techniques and instruments are available for WL determination, such as the
use of tactile sense, radiography, and apex locators [4]. Radiography is currently the most
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