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Periapical Radiograph-based Implant Bone Loss Detection System
' o Abstract

Dental implant surgery has become a standard treatment option for oral rehabilitation. The severity of peri-implant bone
loss 1s a critical clinical indicator for evaluating the success of dental implants. This study proposes an automated
framework combining deep learning and 1image processing techniques for classifying the severity of peri-implant bone
loss using periapical radiographs and providing diagnostic assistance.

Method

S

We collected 780 anonymized periapical radiographs with 1,210 implants and applied a YOLOv&-based detection model
(CSPDarknet53 backbone, PANet fusion) to localize peri-implant regions. Images were preprocessed with grayscale
conversion, CLAHE, non-local means filtering, and binarization to enhance implant threads. A rotation normalization
algorithm corrected tilting, followed by automatic annotation of thread boundaries via vertical projection and alveolar
crest (ALC) localization using brightness compensation and morphological operations. Bone loss severity was
quantified as exposed thread proportion and classified into three grades (A: <25%, B: 25-50%, C: >50%). Performance

was evaluated with accuracy, precision, sensitivity, specificity, Fl-score, and mAP, and benchmarked against expert

assessment to validate clinical feasibility. ¢ — Result & GUI
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Algorithm 1: Implant Image Rotation
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