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Abstract

Root canal morphology and its anatomical variations are a serious challenge for endodontists. although
the success rates of endodontic treatments are generally high, a large proportion of failures may be
attributed to a lack of knowledge of the anatomy of the root canal system, whose understanding is
essential to ensure proper cleaning and disinfection of the system and the completion of successful
endodontic treatment.

The aim of the study: This study aims to show the accuracy of two—-dimensional radiography compared

with three—dimensional in determination of the root canal system anatomical features of the permanent
first lower molars in terms of the prevalence of the different types of the root canal system, the
percentage of deviant opening of the apical foramen and the vertical distance between the anatomical
apex and the real apex and the direction of deviant opening of the apical foramen.

Materials and methods: 50 first mandibular molar were collected from the Faculty of Dentistry, University

of Hama, and a cork base was designed containing fixed places for the apical imaging sensor, the tooth
and the places of placement of the imaging cone according to five different angles (40° towards the
mesial, 20° towards the mesial, angle (0), 20° towards the distal, 40° towards the distal). Five images
were made for each tooth according to the mentioned angles. Then the teeth were placed in molds of
alginate to make three—dimensional images, and then it was making endodontic access cavity for the
molars and ensuring the patency of the canals with K8 and K10 files Until reaching the apical foramen
with irrigation with sodium hypochlorite 5.25% to dissolve the pulp tissue and then washing with running
water to remove the effects of hypochlorite. The clearing process was then carried out, where the
anatomical features specified in the study aims were monitored according to the three monitoring
methods. (apical imaging(2D), three—dimensional imaging(3D), and clearing technique), and all
statistical tests were performed at a confidence level of 95%, and a significance level of (.05.

: In the current conditions of our study, the most common canal system type in the mesial root
of the lower first mandibular according to the Vertucci classification is type Il at 66%, followed by type
IV at 26%, while in distal root, the most common type is type | at 72%, followed by type Il at 19%.The
percentage of deviant opening of the apical foramen was 75.8% in the mesial root and 80% in the
distal root, and the percentage of molars in which the vertical distance between the center of the apical
foramen and the anatomical apex exceeded 1 mm was 41.9% in mesial root, 41.8% in distal root. It
was found that the most frequent deviant opening direction of the apical foramen in the mesial root was
mesially or distally in an equal ratio, while in distal root the most frequent direction was distally followed
by mesially. The shift at 40° showed the greatest ratio of agreement with clearing in the approach to

various anatomical features.
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