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

Luca Lumetti1, Federico Rizzo2, Francesca Cremonini2, Ettore Candeloro1,
Luca Lombardo2, Costantino Grana1, and Federico Bolelli1, B

1 University of Modena and Reggio Emilia, Italy
2 University of Ferrara, Italy

Abstract. Progress in dental computer vision is limited by the absence of large-
scale multimodal datasets that jointly capture 3D intraoral geometry and 2D
appearance across diverse clinical settings. Existing resources are typically uni-
modal, which hinders robust cross-modal learning and generalization. We as-
semble and release a multi-center dataset of 1,000 patients comprising 2,000
registered upper/lower intraoral scans, 5,000 paired intraoral photographs, and
2,403 clinician-authored reports. This combination links detailed 3D dental ge-
ometry with complementary 2D evidence, supporting occlusal and orthodontic
analysis. Moreover, to enable scalable and privacy-preserving acquisition and
annotation across distributed centers, we introduce an open platform that sup-
ports multimodal ingestion and structured labeling. Experiments indicate that
state-of-the-art multimodal models fail to generate clinically faithful reports, moti-
vating geometry-aware adaptation. We therefore propose IOS-Qwen, which fuses a
PointTransformer 3D encoder with Qwen3-VL to generate structured, point-cloud-
conditioned reports. Together, the dataset, the platform, and the baselines establish
a foundation for multimodal dental AI research. Code is publicly released.3
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1 Introduction

Dentistry-focused computer vision is expanding rapidly, driven by the increasing avail-
ability of public datasets, benchmarks, and challenges [8–11, 18, 19, 21, 77, 80]. Nev-
ertheless, it lags behind more established medical-imaging domains, such as chest
X-ray [14, 37] and brain MRI [3, 4, 57, 62], where large-scale resources have enabled
years of progress—including a growing body of work on report generation [54,61,70,79].

Orthodontic assessments rely on two complementary modalities: intraoral pho-
tographs (IOP) capture appearance (e.g., color and soft tissue), while intraoral scans
(IOS) capture high-fidelity 3D geometry and occlusion. Yet, progress toward multimodal
orthodontic report generation is hindered by the lack of data: large-scale datasets rarely
provide patient-level pairs of IOP with occlusion-preserving, registered upper/lower
IOS and clinician-authored reports. As a result, current models either learn from uni-
modal signals or from loosely aligned modalities, limiting cross-modal reasoning and
generalization.
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