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Surgical Strategy for Aortic Arch Reconstruction after Norwood Procedure based on a
Virtual Operation with Numerical Flow Analysis
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In the first year, using vector flow mapping (VFM) based on echocardiography, the
flow in a reconstructed aortic arch after Norwood operation was analyzed as a pilot data. We validated
that the result of VFM analzsis was compatible with that of computational fluid dynamics (CFD). In the
second year, we validated the reliability of VFM analysis by comparing the date with 4DMRI analysis.
Further data accumulation was achieved and reached up to 24 cases in this year. By analyzing the data, we
found that the reconstructed aortic arch with more than 70 Pascal of shear stress would affect patients
cardiac function and requires reoperation. In the third year, we confirmed that the reoperation for the
aortic arch with more than 70 of shear stress Pascal certainly reduces energy loss that may improve the
patients’ cardiac function in a long term.
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