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Computational fluid dynamics simulations of human voiding: a novel method using
of the urodynamic study
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We simulated human voiding using DICOM data by real-time MRI. We examined
the fluid dynamics of urine during human male voiding in two-dimensional analysis and
three-dimensional analysis. Intravesical urine stream were confirmed to be vortex from ventral side
toward dorsal side in about half of male with normal urination. It was concluded that the vortex
urine stream was caused by the difference in the strength of the bladder detrusor contraction and
the change in the bladder shape.To simulate urine flow, multiple intermitted 3D models were

converted to a serial dynamic model with software. The Computational fluid dynamics simulation model
of the human male voiding showed real-time changes in flow, pressure, and vector.

It was concluded that the occurrence of slight internal pressure deviation intra-bladder was the
cause of the vortex urine stream.
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