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Despite the growing use of implantable cardioverter defibrillators (ICDs) in
adults and children, there has been little progress in optimizing device and elec-
trode placement. To facilitate effective placement of ICDs, especially in unique
cases of children with congenital heart defects, we have developed a predictive
model that evaluates the efficacy of a delivered shock. Most recently, we have
also developed and carried out an experimental validation approach based on
measurements from clinical cases. We have developed a method to obtain body
surface potential maps of ICD discharges during implantation surgery and com-
pared these measured potentials with simulated surface potentials to determine
simulation accuracy.

Each study began with an full torso MRI or CT scan of the subject, from
which we created patient specific geometric models. Using a customized lim-
ited leadset applied to the anterior surface of the torso away from the sterile
field, we recorded body surface potentials during ICD testing. Subsequent X-
ray images documented the actual location of ICD and electrodes for placement
of the device in the geometric model. We then computed the defibrillation field,
including body surface potentials, and compared them to the measured values.

Comparison of the simulated and measured potentials yielded very similar
patterns and a typical correlation between 0.8 and 0.9 and a percentage error
between 0.2 and 0.35. The high correlation of the potential maps suggest that
the predictive simulation generates realistic potential values. Ongoing sensi-
tivity studies will determine the robustness of the results and pave the way for
use of this approach for predictive computational optimization studies before
device implantation.


