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Development of Portal Blood Flow Evaluation and Anomaly Detection Methods for
Portal Hypertension Using CFD and Artificial Intelligence
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A hemodynamic model of the portal venous system and portal hypertension
(portal hypertension model) was created on a computer, and simulations were performed under
physiological and virtual treatment conditions to investigate the impact on portal venous blood
flow. The results are as follows:

When portal vein embolization was performed, an increase in WSS and OSI was observed in the portal
vein of the non-embolized lobe, suggesting a correlation with compensatory hypertrophy.In cases of
malignant main portal vein stenosis, a pressure gradient occurred before and after the stenosis,
resulting in decreased blood flow reaching the periphery. In cases of portal vein thrombosis, there
was a tendency for higher WSS at the site of thrombosis.The sclerosing agent demonstrated a pushing
effect, filling the inside of the blood vessel.lt is believed to have contributed to a better
understanding of the pathophysiology of the portal venous system.
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