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The digitization of complex processes and systems is a requirement of the current industrial 
revolution, aimed to obtain virtual representations of physical objects, such as Digital Twins. 
This effort spans across industries and fields of knowledge, including the health sector. As a 
basis for more complex structures, an accurate virtual representation of biological soft tissues 
may open the possibility of virtualizing organs, systems (such as the urinary system) and 
ultimately individuals. In this context, a study of tissue mechanics (mechanical properties) when 
combined with histological data (tissue composition and structure) enables an improvement of 
conventional tissue simulations [1]. Moreover, this approach has led to simulation capabilities 
that that extend what typical Finite Element Model (FEM) simulations are able to achieve. In 
[2], Ferreira et al. were able to present successful simulations of vaginal tissue during ball burst 
tests, combining uniaxial tensile test data and histology analysis within an hyperelasticity 
theoretical framework (Holzapfel-Gasser-Ogden strain energy function). The simulation data 
(force and displacement) evidenced good correlation with the experimental results from ball 
burst tests. This approach which includes vaginal tissue geometry, mechanical properties and 
histological data, assembled into a FEM may be extended into more interactive and complex 
virtual representations. Such tools may bring alternative routes to reduce animal 
experimentation, for better surgical planning or disease modelling.  
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