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11:25~12:05
Beyond Automation:

AlI-Driven Decision-Making in Orthodontics

KyungMin Clara Lee, DMD, MSD, PhD

Professor & Chair, Department of Orthodontics

Chonnam National University School of Dentistry & Dental Hospital

Director, Planning Department, Chonnam National University Dental Hospital
Adjunct Professor, University of Illinois Chicago, College of Dentistry

KyungMin Clara Lee

Artificial intelligence (Al), particularly deep learning, is rapidly reshaping modern
orthodontics beyond simple automation toward clinically meaningful decision
support. This lecture explores the evolving role of Al-driven systems in orthodontic
diagnosis and treatment planning, with particular emphasis on how deep learning
technologies can augment clinical decision-making in everyday practice.

Recent advances in deep learning have enabled highly automated diagnostic
workflows, including cephalometric landmark detection, image segmentation,
and three-dimensional facial analysis. Representative applications, such as 3D
U-Net-based localization of hard and soft tissue landmarks on CBCT and facial
images, demonstrate how Al can improve diagnostic efficiency, reproducibility, and
consistency.

More importantly, contemporary orthodontic Al is increasingly expanding from
image recognition tasks toward higher-level clinical decision support systems.
These include Al-assisted prediction of extraction versus non-extraction strategies,
surgical versus non-surgical treatment planning, and multimodal deep learning
models integrating imaging and clinical data. Rather than replacing orthodontists,
these technologies are designed to support clinician judgment through data-driven
analysis and enhanced diagnostic consistency.

Through selected clinical cases and practical demonstrations, this lecture will
present realistic approaches for integrating Al into orthodontic workflows while
also addressing current limitations, interpretability, ethical considerations, and
barriers to clinical adoption. Ultimately, this session highlights how Al-driven
decision-support systems may contribute to more efficient, consistent, and patient-

centered orthodontic care in the emerging era of digital orthodontics.
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