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Microvasculature imaging of biliary atresia samples based on
X-ray phase-contrast CT
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[Abstract] Objective To explore the application value of X-ray phase-contrast CT (PCCT) in investigation of the
microvasculature of human biliary atresia (BA) tissues. Methods Four resected samples of BA children were douched and
fixed. After alcohol dehydration, the samples were examined with Shanghai Synchrotron Radiation Facility (SSRF)
beamline BL13W1 PCCT. The images were reconstructed using filtered back projection (FBP) algorithm. Combined with
3D visualization technology, the whole structure and microvasculature of the samples were revealed and used for
differentiating different vessels. Then the samples were embedded in paraffin, cut into 4 pm sections and stained with Sirius
red, cytokeratin 19 (CK19) and stone mastic asphalt (SMA). The reconstruction images of FBP algorithm and the 3D
microvascular images were observed and compared with the corresponding histological findings. Results Both of the
reconstruction images of FBP algorithm and 3D microvascular images could be used for differentiation of different types of
vessels, including hepatic artery, bile duct and neoformative bile duct. as well as portal vein. The microstructure
characteristics of different types of vessels in BA samples were shown accurately and were consistent with histology.
Conclusion  Combined FBP algorithm with 3D visualization technique, PCCT can be used to clearly display the
microstructures of BA tissues in vitro.
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