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Abstract
Cardiovascular disease is a significant cause of mortality, and computed tomography (CT) plays a
central role in the non-invasive assessment of coronary health. Recent advances in general-purpose
medical vision–language models (VLMs) have demonstrated potential across diverse imaging tasks.
However, their direct application to cardiac CT remains limited. Existing models face challenges in
recognizing subtle plaques, consistently evaluating stenosis severity, and integrating complex three-
dimensional cardiac anatomy, thereby restricting their clinical utility in tasks such as report generation
and diagnostic question answering. To address these limitations, we integrate segmentation-aware
prompting with SigLIP to enhance fine-grained anatomical feature alignment. Based on this visual
prompt-augmented idea, we propose a multimodal VLM framework for cardiac CT analysis to improve
medical report generation and visual question answering. An automated data synthesis pipeline expands
high-quality cardiac CT–report pairs, alleviating the scarcity of large-scale annotated datasets. Evaluated
on more than 3,000 cardiac CT stacks, the proposed framework achieves consistent improvements over
existing VLM baselines, establishing a scalable foundation for clinically meaningful cardiac CT
interpretation.
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