








accuracy in the simulations.

The comparison of simulated ICD potentials and poten-
tials recorded throughout the volume of the torso tank pro-
vides insight into our modeling pipeline. The similar po-
tential distributions seen in Figures 1, 2, and 3 and low er-
ror in Table 1 show that the simulation was generally effec-
tive in predicting electric fields similar to those measured.
These results are similar to what we observed in previous
verification studies [5] and provide further encouragement
for use of our simulation approach.

Small differences in the potential field distributions of
the recorded and simulated potentials provide some insight
into sources of errors and motivate further improvements
in the pipeline. There were regions of higher gradients in
the measured potential distributions than simulated (Fig-
ures 1, 2, and 3). The regions of high gradients in the
recorded case were most common near the ICD can and
coil locations. These differences in potential field pro-
files could have resulted from registration errors, particu-
larly with the ICD geometries because they were registered
manually. However, these differences could also be caused
by assuming incorrect conductivity in the finite element
computations. Specifically in the simulations we assumed
isotropic conductivity in the myocardium, which is known
to be anisotropic; adding conductivity tensors to the model
will change the potential distributions in the heart and near
the tank surface, and may also increase the accuracy of the
simulations [8,9].

The verification of our modeling pipeline using torso
tank experiments presented in this study support a num-
ber of our previous findings [3]. For example, those find-
ings indicated that the potential field distribution resulting
from ICD discharge is highly sensitive to device geome-
try and location, as well as conductivity parameters of the
tissues. This sensitivity necessitates great care when con-
structing models of defibrillation. Given this fundamental
sensitivity to geometry and device placement, simulation is
thus clearly more flexible and powerful than experimental
approaches when attempting to to discover new methods
to improve the use of defibrillators through location op-
timization. The verification data presented here provides
further confidence in our simulation approach to address
this problems and others.
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