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ABSTRACT

The heart pumps blood in the circulatory system via cardiac muscle tissues that both propagate
the triggering electrical signals and execute the mechanical actuation. Impairments of this elec-
tromechanical coupling result in prevalent cardiovascular diseases.

To find therapeutic interventions, researchers have extensively characterized and modeled the heart
electromechanics of various animals. Unfortunately, these preparations are complex and parameter
estimation uncertain [1]. Recently, engineered in–vitro platforms powered by human stem cell–
derived cardiac cell types have become available [2] and numerical simulations of those simpler
experiments may be important to better understand the human heart electromechanics [3].

Here, we developed a 3D numerical simulator that solves the heart muscle electrophysiology, on
a deformable domain, and considers mechanoelectrical feedback [4]. To do this, we use the mon-
odomain approximation to solve the propagation of the electrical stimuli and the finite elasticity
theory for the domain deformation. For the discretization, we employ an isogeometric approach in
space, and an implicit–explicit integration scheme in time. The latter scheme is chosen in such a way
to split the electrophysiological and the mechanical parts of the problem. A staggered time–scheme
enables two different spatial discretizations, possibly reducing the computational effort.

We present numerical tests to demonstrate the capabilities of the adopted numerical method.
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