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Background and aim: Traumatic dental injuries affect approximately 30% of children
under six and require prompt diagnostic decisions. Dental students frequently
encounter a gap between theoretical knowledge and clinical reasoning in such
scenarios. This study investigates whether large language models (LLMs) can serve as
diagnostic sparring partners in dental trauma education, and presents Si-DentAl, a
prototype learning platform that integrates Al-supported dialogue into a structured
educational workflow.

Methods: The work builds on pre-testing conducted between 2023 and 2025. GPT-4
achieved 91% accuracy on summative dental exam items and 7/10 correct diagnoses
on multimodal trauma photographs. Subsequently, OpenAl's 03 model analysed a
clinical photograph of traumatic injury to primary incisors using chain-of-thought
prompting, with expert validation and collective appraisal at a supervisor seminar (N =
84). Based on these findings, the Si-DentAl web application was developed, featuring
Al-mediated dialogue, confidence tracking, assessment rubrics, and an instructor
dashboard within a human-in-the-loop framework.

Results: 03 correctly identified pulp necrosis in tooth 51 and uncomplicated
enamel/dentin fractures in teeth 51 and 61, consistent with IADT guidelines. Expert
review confirmed diagnostic validity while identifying treatment aspects requiring
human oversight. The Si-DentAl prototype is currently being prepared for pilot
evaluation with dental students at the University of Bergen.

Conclusion: LLMs can support diagnostic reasoning in dental trauma education when
embedded in structured workflows with expert validation. Preliminary pilot data will be
presented.
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