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Introduction Material and Methods

- Challenge of Low-dose Digital Subtraction  The proposed vessel preserving Trilateral Filter (TF) combines BF with Frangi

Angiography (DSA): vessel enhancement filter [3] in @ wider neighborhood.
. Reduced X-ray dose degrades the image. 1
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- Limitation of bilateral filter (BF) [1]: -Spatial difference between the pixels.
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single iteration without any structural loss. enhanced Frangi image. Fig 1: Trilateral filter kernel around low-

contrast vessel

Results and Discussion

Qualitative Analysis:

« TF was preferred for 55 out of 60 DSA scenes presented to
physicians.
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(b) Bilateral Filter (c) Trilateral Filter

Fig 3: TF gives a natural looking edge to high-contrast vessels

Quantitative Analysis:
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(a) Original (b) Bilateral Filter (c) Trilateral Filter

Fig 4: Structural Similarity Index Measure (SSIM) and Peak Signal-to-

Fig 2: TF prevents over-smoothing and improves the visibility of low- Noise Ratio (PSNR) for low-dose DSA

contrast vessels
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