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Renal function and chronic renal failure mechanisms based on biomechanical
modeling
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Computer simulation of flow in the kidney was performed. First, a renal
vascular network geometry was constructed using the vascular bifurcation style (symmetric or
asymmetric) and the number of vascular branches. Blood flow calculations using this model revealed
that in physiological vascular network structures, flow and pressure are spatially distributed due
to asymmetric vascular bifurcations. It was also found that blood cells and blood flow in the
vascular network are unevenly distributed in space due to the rotational motion patterns of blood
cells and the asymmetry of the vascular branches. Such flow distribution may be related to kidney
function and local lesions through the uneven distribution of mass transport and mechanical
quantities.
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