








shown to realistically reproduce regular activation and
stable forms of reentry [6,7]. Thus, it is well suited for the
simulation of stable, repetitive arrhythmias like atrial
flutter. For more complex and chaotic patterns like atrial
fibrillation, effects as e.g. source sink mismatch would
need to be considered.

Regarding the computational load, the C# Mono
implementation could provide high fidelity simulation
output down to 2x slow motion in a model comprising
36,059 nodes. While this is fast enough for practical
application, there is room for improvement and higher
resolution models by outsourcing the fast marching
algorithm in a C++ library. Compared to the C# Mono
implementation, the C++ code performed 136x faster.
The main reason for this difference is the implementation
of sorted lists in C# Mono vs. C++ STL. Outsourcing
parts of the algorithm in a C++ library would also reduce
the workload for the garbage collector, however requiring
strict separation of managed and unmanaged code.

For future translational perspectives regarding patient-
specific evaluation of ablation patterns, the workflow for
model import in the clinical setting needs to be
streamlined. Anatomical models could be augmented with
rule-based a priori information like myocyte
orientation [8], or physiological information like disease-
state [9], genotype [10], or medication [11]. Advances in
mapping systems and appropriate signal processing
methods will facilitate patient-individual and spatially
resolved parameterization of tissue properties like
conduction velocity and duration of the -effective
refractory period [12]. To pave the way for clinical
application, experience and efforts in modelling and
biosignal analysis need to be joined [13].

In the current state, the system can be used for training
and educational purposes. When equipped with a set of
relevant and challenging arrhythmia cases, FaMaS-VR
can provide an ideal environment for physicians in
training to acquire experience and skills in diagnosing,
comprehending, and eventually curing arrhythmia by
placing appropriate ablation lesions.

By facilitating comprehension of complex arrhythmia
activation patterns via intuitive visualization and by
evaluating ablation options in interactive dry runs, virtual
reality environments like FaMaS-VR can support
diagnosis and therapy planning in the future.
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