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Pressure of Muscle Force Activation of Internal and External
Sphincters on Urethra
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Abstract: The urinary control function of the male lower urinary tract is realized by the internal and external sphincters. In
order to study the pressure distribution of the lower urinary tract under the action of the internal and external sphincters, a
biomechanical simulation model of the lower urinary tract including the active muscle force was established. The geometric
model of the lower urinary tract was reconstructed with the section images of colloidal tissue of middle-aged men. The mus-
cle model was coupled with passive nonlinear viscoelastic solid element and Hill active element. The internal and external
sphincter models were simulated under the active muscle contraction. The results show that the maximum urethral pressure
obtained in simulation is within the range of clinical measurement. This model can be used in the fluid-solid coupling analy-
sis of the lower urinary tract and thus provide some theoretical basis for the study of the causes of urinary incontinence.

Key words: lower urinary tract; sphincter; muscle activation; nonlinear viscoelasticity; urethral pressure
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Fig.3 Velocity and length curves of Hill’s muscle model
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Fig. 4 Pressure nebulae of the lower urethra under the
action of internal and external sphincters
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Fig. 5 Urethral pressure curve under the active action of
internal and external sphincters
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