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ARTICLE INFORMATION ABSTRACT

Original Research Paper Stress urinary incontinence (SUI) is characterized by the involuntary transurethral leakage of urine
Received 13 January 2017 caused by increase in abdominal pressure in the lack of adequate bladder contraction that raises the
Accepted 29 April 2017 vesical pressure to level that exceeds urethral pressure. Adult women are most commonly affected by

Available Online 17 May 2017 SUI which is believed to be caused in part by injuries to the pelvic floor sustained during

childbirth. Despite the large number of women affected by SUI, little is known about the mechanisms

ggynmr{;fiona, Fluid Dynarmics associated with the maintenance of urinary continence in women. The work in this research focuses on
Eluid Structure Interaction studying the behavior of the bladder and the dynamics of the urine during increase in abdominal
Finite Elements Method pressure like a cough. The computational model is developed by using the Finite Elements Method
Urinary System (FEM) and Fluid-structure interaction (FSI) techniques. The results show good accordance between the

Stress Urinary Incontinence clinical data and predicted values of the computational models. Simulated pressure is more accurate in

the model in which non-linear material properties are utilized. The results of the computational methods
indicate that by using numerical techniques and simplification of the physics of biological systems,
clinical data are repeatable in virtual environment in order to investigate pathological mechanisms.
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® Fluid Structure Interaction - FSI
® Computed Tomography
10 Catheter
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* Abdominal Pressure

2 Vesical Pressure

3 Urethral Pressure

* Pelvic Floor

® Pressure transmission theory
® Integral theory

" Hammock theory
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® Quasi-Solid

# Continuum Mechanics

® Finite Element Method - FEM
® Implicit approach

" Explicit approach
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! Magnetic Resonance Imaging
? Ultrasound
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® Arbitrary Lagrangian-Eulerian - ALE
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Fig. 13 2D Postprocessing of deformation contour in pathological
model simulation (displacements in mm)
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Fig. 14 Pressure in the center of bladder in terms of time compared
in simulated model with clinical data extracted from urodynamic
document in physiological condition
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