
AI-assisted Photograph-based Oral Health Screening and 

Surveillance: A Scoping Review

Objectives

In response to the growing need for early detection, 
preventive care, and personalized treatment, AI models based 
on intraoral photographs may provide accurate, consistent, 
and efficient screening tool for dental diseases. The advent of 
generative AI, particularly large language models (LLMs), holds 
significant promise for enabling personalized oral health 
surveillance. Evaluating the screening performance of existing 
AI models and the domain knowledge capabilities of LLMs is 
essential for advancing precision dentistry.

Studies Overview

Conclusion

This study highlights the potential of intraoral image-based AI 
for disease screening and dental-specific LLMs for multimodal 
understanding, underscoring the future of AI-driven oral health 
surveillance.

This research is supported by Health and Medical Research Fund (Reference No. 11222446), Health Bureau, Hong  Kong SAR, CHINA    

Study Screening & Selection

Introduction

➢ Review AI performance in oral disease screening based on 
intraoral photographs;

➢ Review performance of LLM in dental consultation;
➢ Explore better modelling pipeline from data processing to 

model design and performance evaluation, and dental 
domain LLM refinement strategy.
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Study Quality Assessment

Discussion

Study Characteristics
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Key Findings

• Oral disease screening: 32 studies use discriminative AI models for 
classification, detection, or segmentation of dental caries, gingivitis, oral 
cancer, dental plaque, malocclusion traits, and various oral conditions.

• Dental consultation: 8 studies evaluate existing generative AI (LLMs) on dental 
knowledge understanding via open-ended or multiple-choice questions, with 
formats spanning text and image modalities.

• Significant variability in data preprocessing, annotation, models, and 
evaluation;

• AI achieves dentist-level performance in caries and plaque identification;
• Limited accuracy in assessing disease severity and fine-grained 

malocclusions, especially without 3D data;
• LLMs demonstrate strong general dental knowledge, but lack visual 

reasoning, complex decision-making, and reliability due to 
‘hallucinations’.

• Dataset preparation for intraoral photographs

• Model design for fine-grained feature extraction combined with semi- or weakly 
supervised learning 

• Comprehensive evaluation framework 

• Dental-specific multimodal LLM design

A merged and modified medical imaging AI checklist[1,2] was applied to guide 
risk of bias assessment on studies regarding intraoral photo-based AI models.
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