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4D imaging of arterial-wall fiber structure under pulsatile conditions by using
synchrotron radiation phase-contrast CT
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Grating-based X-ray phase-contrast CT (PCT) was applied for visualizing the

entire circumferential structure of pulsating arteries. The experiment was done at SPring-8. A
specimen of canine carotid artery was filled with saline and exposed to the pulsatile luminal
pressure (0.5 Hz, 70-90 mmHg). The X-ray phase shift induced by the specimen was visible as a Moire
pattern through a grating interferometer and detected by a fiber-coupled sCMOS camera. Phase
retrieval was achieved by the phase-stepping procedure, which synchronized with the projection angle
increment. Tomographic snapshots of the specimen were reconstructed with time and spatial
resolution of 250 ms and 4.47 py m, respectively. The density resolution was 2.5 mg/cm3. Elastica van
Gieson staining showed that the image contrast reflected the distribution of arterial wall
components. The present PCT has the potential to promote a better understanding of structural
dynamics of arterial walls.
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Fig. 1 Pulsatile pressure-loading apparatus
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Fig. 2 Setup for the X-ray phase-contrast imaging
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Fig. 3 Cross-section of the porcine carotid artery at seven time points during pulsation
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Fig. 6 Effect of exposure time on tomographic image quality
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Fig. 7 Comparison between CT imaging and histological staining
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Time-series snapshots of the entire circumferential wall of arteries under pulsatile pressure condition captured by grating-
based phase-contrast CT
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