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Evaluation of root canal orifice exploration in a root canal orifice model using
optical instruments
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In endodontic treatment, locating root canal orifices is a crucial process in the treatment of root canals.
Recently, there has been an increase in the number of dental practitioners with no experience of endodontic
treatment using optical instruments, but who are beginning to introduce optical instruments to locate root
canal orifices and treat root canals. Moreover, advances in digital technology have led to optical instruments
that we could call “digital magnifiers”, which allow the practitioner to view an enlarged image of the oral
cavity on a display. However, no reports examining the issue of how effective these optical instruments are in
terms of locating root canal orifices have been published to date. This study examined methods for objective
evaluation of the accuracy of orifice location using the naked eye, optical instruments, and dental microscopes.
Sbecifically, the authors also developed root canal orifice models replicating molar pulp cavities and attempted
to locate root canal orifices. When orifices were searched for with the naked eye, the sensitivity was 86.44 and
the specificity was 70.27, which gave a mean accuracy of 78.36. With a digital magnifier, the sensitivity was
90.63, the spectficity was 90.63, and the accuracy was 90.63. Using a dental microscope produced a sensitiv-
ity of 83.61, specificity of 62.86, and an accuracy of 73.23. In observer performance, disparities in interob-
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server scores were largest for the dental microscope and lowest for the digital magnifier. The root canal

ortfice model that produced the best outcomes had a scorve of zero root canal orifices and a pulp chamber floor

depth of 8 mm. The worst outcome was the root canal orifice model with two root canal orifices and a pulp

chamber floor depth of 7 mm. The digital magnifier had the highest level of accuracy in locating root canal

orifices, followed by the naked eye and then the dental microscope. There was significant disparity among

interobserver scores when the dental microscope was used, and the accuracy of orifice searches varied depend-

ing on the number of orifices and the depth of the pulp chamber floor. The findings suggest that practitioners’

diagnostic ability can be objectively evaluated based on the sensitivity, specificity and accuracy of the outcomes

of the search for root canal orifices using a digital magnifier with root canal orifice models, and that this

approach may be effective for educating practitioners in the operation of optical instruments for dental use.
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