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ABSTRACT
Aims of the Study: This study aims to compare the accuracy of several
methods for determining working length in straight and curved canals,
using: two types of electronic apex locators, digital radiograph, cone beam

computed tomography and micro-computed tomography.

Materials and Methods: A total of 60 extracted human permanent teeth
were used: 20 mandibular premolars with straight root canals (curvature
angle < 5°) and 40 mandibular molars (mesial roots) with curved roots
(curvature angle > 5°). All the collected teeth that were extracted for either
periodontal, prosthetic, or orthodontic reasons were included in this study.
The canal curvature was detected according to Schneider's approach, and
the teeth were categorized into three groups: Group I: straight if the angle is
<5°, Group II: curved if the angle is >5° and <20°, and Group III: severely
curved if the angle is >20°. After sectioning the teeth at the cement-enamel
junction (CEJ), the patency of the canal and the major foramen was
assessed using size #10 k-file, and then the coronal flaring was performed
using Gate Gliddens (#4, #3, and #2). Several methods were utilized: the
electronic apex locators (Root ZX Mini and Raypex6), digital radiography,
cone beam computed tomography, and p-CT analysis to measure the
working length of the root canal. u-CT analysis statistically compared the
WL measurements obtaind by different methods in canals with various
anatomies. Statistical analysis was performed utilizing One Way Analysis
of Variance(ANOVA) and the significance level was established at p <
0.05.

Results: Regardless of curvatures all groups of working length
measurements demonstrated excellent agreement with their corresponding
p-CT data. With the exception of the severely curved root canal (P <0.05)
especially for digital radiograph and raypex6 electronic apex locator, while

for RootZX mini and CBCT the (p >0.05).
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Conclusion: Working length determination in mandibular premolars and
mesial curved canals of mandibular molars with curvature angles between
5 and 20 degrees was accurate with all methods but not with those whose

curvature angles were greater than 20 degrees.
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-No significant

difference was observed

between straight

group(<5°) and curved

group(>5° and <20°.

-A difference was
observed in for severely
curved group(>20°)

-The accuracy of
(RootZX mini EAL and
CBCT) was reable
among the  straight,
curved, and severely
curved root canals

-The accuracy of (digital
radiograph and
Raypex6® EAL)
methods was considered
unreable in severely
curved root canals.
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Results: Regardless of curvatures all groups of working length measurements
demonstrated excellent agreement with their corresponding p-CT data. With the exception
of the severely curved root canal (P <0.05) especially for digital radiograph and raypex6
electronic apex locator, while for RootZX mini and CBCT the (p >0.05).

Conclusion: Working length determination in mandibular premolars and mesial curved
canals of mandibular molars with curvature angles between 5 and 20 degrees was accurate
with all methods but not with those whose curvature angles were greater than 20 degrees.
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