
Do Multimodal LLMs Understand Intraoral Dental Data? Dataset, Platform, and Baselines 

STRUCTURED REPORT

 1,000 orthodontic patients (age 16–99, ~58% F / 42% M) a      
 2,000 registered upper/lower IOS meshes 
 5,000 paired intraoral photographs 
 2,403 clinician-authored reports 
Acquisition diversity:
 Multicenter clinical acquisition
 Multiple scanner families (Carestream, 3Shape TRIOS)
 High-resolution RGB photography (≥24MP)
 Real-world orthodontic cases, no exclusion filtering

DATASET AT A GLANCE

The problem. Existing dental datasets are unimodal or 
loosely paired—no large-scale resource links registered IOS 
with photos and reports in a multicenter setting.
The research question. Can multimodal LLMs reliably 
understand intraoral data and generate clinically faithful 
orthodontic reports?
Our approach. (i) a new 1,000-patient multimodal  and 
multicenter dataset, (ii) Yggdrasil, an open acquisition 
platform for dental data, (iii) a benchmark of state-of-the-art 
MLLMs, (iv) IOS-Qwen—a geometry-aware baseline. 

MOTIVATION

A geometry-aware baseline for IOS report generation.
A Point Transformer encoder turns the 3D scan into 
geometry tokens, fused into Qwen3-VL-4B to generate 
a template-conformant report.
Why? Off-the-shelf MLLMs cannot ingest full-arch, high-
resolution IOS meshes.
Best recipe: LoRA fine-tuning of Qwen + projector (encoder 
frozen), field-by-field decoding.

DATASET DEMO

BENCHMARK

IOS-QWEN
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YggdrasilDataset Code Challenge

Qualitative

BEYOND TEXT SIMILARITY

Are the predicted structured 
fields correct?

STRUCTURED CORRECTNESS
ACCURACY

How much of the required report 
schema is completed?

SCHEMA COMPLETION
COVERAGE

Are clinical statements supported?

CLINICAL FACTUALITY
RADFACT F1 [1]

Which report do orthodontists prefer in a 
blinded pairwise comparison?

DOUBLE-BLIND A/B
CLINICIAN PREFERENCE

Quantitative

[1] Bannur, S., Bouzid, K., Castro, D. C., Schwaighofer, A., Thieme, A., Bond-Taylor, S., ... & Hyland, S. L. (2024). 
MAIRA-2: Grounded Radiology Report Generation. arXiv preprint arXiv:2406.04449.
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Midlines: Centered
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