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MOTIVATION AND OBIJECTIVE

Computer simulations provide information that can be used by
clinicians to support decision-making (Computational-model-based
decision support = COMBAT) regarding the treatment of Ventricular
Tachycardias (VTs). It is the goal of this COMBAT-VT subproject to
develop efficient and robust models that can be integrated into the
clinical workflow.

SIMULATION WORKFLOW

Our simulation framework combines the Isogeometric Analysis (IGA)
simulation paradigm [1] with image recognition techniques to obtain
patient-specific computer models (Fig. 1 & 2). Simulations will be
performed directly on a Non-Uniform Rational B-Spline (NURBS) bi-
ventricular geometry. Computational costs are improved because of the
limited number of control points that quantify the geometry.

Patient-specific geometry

Echo data

Additional

Cardiac Model clinical
. data
Mechanics » .
. . Existing cardiac models
Fig. 2  Echocardiogram data ) ) [2] are solved monolithic
is used to extract patient- Activation using the IGA paradigm in
specific geometry features. i
Fig. 1  Idealized NURBS bi-ventricle peciic 2 i . a robust- anc.l , s
geometry, parametrized by a minimum Circulation ERET Wi CHTEE) e,

number of control points.

-

Left ventricle verification Fast geometry variations

0.201 i I i— IGA model ¢ H‘-
120 1 i | —=- Bencl:hmarkl
100 | 0.151 E E E A Grer
_ 80 ~ i I
E — |GA model ) i 0.101 i
% o ] - Ben{:hmark> IIE i : : 3
40 0.05 - E | E PROJ ECT OUTLOOK
IGA has the potential to yield robust geometry and analysis models
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clinical integration. Attention will be given to parameter sensitivity
and uncertainty quantification, which is essential for VT prediction.
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Fig. 3  Left ventricle pressure-volume and myofiber-strain comparison
between the developed IGA model and external benchmark results (FEnics) [2].
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