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Hemodynamic wall parameters

Time-averaged WSS refers to the tangential frictional stress caused by the action of blood flow on the vessel wall. For
pulsatile flow, the time-averaged WSS was calculated by integrating WSS magnitude over a cardiac cycle for each tetrahedral
element:
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where T is the instantaneous WSS vector and T is the duration of the cycle.

To describe the temporal disturbance of intra-aneurysmal flow, OSI, a dimensionless measure of directional changes in
WSS, was calculated using the formula reported by He and Ku [1]:
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Note that 0 < OSI < 0.5, with 0 being completely unidirectional shear and 0.5 being completely oscillatory.
Himburg et al. showed that the residence time of particles near the wall is inversely proportional to a combination of
WSS and OSI. RRT prolongation corresponds with low and/or oscillatory WSS [2].
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Viscosity
Distribution of blood viscosity at the luminal wall of each aneurysm predicted using two rheology models. The Herschel-Bulkley
models predicted higher viscosity than the Newtonian viscosity models in AN2, AN5 and ANS (black arrows).
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