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Abstract

The accurate identification of the alveolar bone (AB) and mandibular canal (MC) is crucial for
planning dental implant surgery. Cone-beam computer is a 3D imaging method widely used for
dental implant planning which requires less radiation dose than medical CT scans and can provide
sectional image quality for visualizing alveolar bone and mandibular canal. Radiologists manually
perform the process of diagnosing alveolar bone and mandibular canal on each section of the
CBCT image to determine the appropriate area for measuring bone. However, this manual process
can be time-consuming and subjective. This paper proposes an automatic system, Dental-YOLO,
based on 2D grayscale CBCT images, which can simultaneously detect AB and MC. The system
uses YOLOvV4 and two-scale feature maps to detect AB and MC, and estimates the height and
width of the available bone in the implant area using detected bounding box attributes. The Dental-
YOLO system achieved a mean average precision of 99.46% in AB and MC detection. The study
also found no significant difference in bone height and width measurements between the proposed
approach and manual measurements by radiologists. The authors suggest that Dental-YOLO could
be a valuable tool for simplifying and expediting dental implant planning.
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