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tions in the material properties of ureter according to microstructure

Finite element analysis of effect of ureteral stone

on the tube wall and urine
Wu Shaoshan Tan Yi’ao Tao Tao et al
( Dept of Urology The First Affiliated Hospital of USTC Division of Life Science and Medicine
University of Science and Techndogy of China Hefei 230001)

Abstract Objective To explore the effect of ureteral calculi on the biomechanical properties of the vessel wall
and urine. Methods Based on the ANSYS Workbench 15. 0 a finite element model for the interaction between u-
reters urine and stones was established and fluid control equations dynamic equations and equations of motion
were introduced to describe the effect of ureteral stones on urine flow characteristics and biomechanical properties of
the wall in a biological peristaltic cycle. Results The urine flow characteristics of a ureter during a peristaltic cycle
varied continuously with the size of the stones and the monitoring of the urine flow mass flow rate and pressure gra—
dient peaks showed an increasing trend with increasing stone size. During ureteral peristalsis the flow velocity of u—
rine was very small and the maximum was only about 0. 04 m/s and change of urine pressure had a small effect in
ureteral wall. Conclusion The biomechanical parameters of the urine in the ureter during a peristaltic cycle vary
continuously with the size of the stones. Larger stones tend to produce higher flow rates and pressure gradients and
there is a return flow of urine at the end of a peristaltic cycle. The reflux mass flow rate increases as the stone size
increases. However there is no significant change in the maximum stress and strain values of the ureteral wall dur—
ing peristalsis.
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