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I. Motivation & Contributions
Ø Background: Vessel segmentation is critical for clinical applications. However, the prohibitive cost of obtaining 

annotations hinders fully-supervised approaches. Self-supervised pre-training (SSP) overcomes this bottleneck by 
exploiting large-scale unlabeled data, learning robust representations that enhance segmentation performance.

Ø Challenge: The potential of SSP for X-ray angiogram analysis has not been explored. The challenges stem from two 
aspects: domain-specific pre-training techniques and large-scale data. Existing masked image modeling (MIM) lacks 
explicit anatomical awareness, specifically within the masking strategies and reconstruction objectives.

Ø Solution: We propose VasoMIM, a vascular anatomy-aware framework designed to enhance vascular representation 
learning. To support this, we establish XA-20K, the largest-scale X-ray angiography dataset to date.

II. Methods

III. Main Results
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Ø Vascular Anatomy Extraction ⇒  Frangi Filter 
(MICCAI, 1998)

Ø Anatomical Consistency Loss ⇒ Learns more 
discriminative vascular representations.

Ø Anatomy-Guided Masking Strategy ⇒ Focuses 
on vascular regions.
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Ø Comparison with SOTAs on Three Benchmarks

Ø Ablations IV. Conclusion & Future

Ø In-depth Analysis

Different Components Different Guidance

Our strategy clearly favors masking patches rich in vascular anatomy.

Superior clustering metrics.
Highly discriminative representations.

Ø We propose a domain-specific pre-training framework (VasoMIM) 
and a dataset (XA-20k) to facilitate vessel segmentation. 

Ø Future efforts will focus on curating larger-scale datasets and 
assessing VasoMIM's generalizability on diverse downstream 
applications, e.g., stenosis detection.
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