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Abstract: Current noninvasive approaches for detecting substrates with increased dispersion based on 
ECG measures (eg, QT dispersion) have shown limited success and inconsistencies. In this study, 
epicardial potentials were recorded with a 224-electrode sock from an open-chest dog during regional 
warming and cooling to induce localized regions of increased dispersion. Body-surface potentials were 
generated from these epicardial potentials in a human torso model. Realistic geometric errors and 
measurement noise were added to the torso data to simulate the clinical environment. The data were 
then used to reconstruct noninvasively repolarization properties (ARI: activation-recovery intervals; 
QRST integral maps) on the heart using electrocardiographic imaging (ECGI). ECGI can reconstruct 
repolarization properties accurately and localize areas of increased dispersion of repolarization in the 
heart noninvasively.
Introduction
•Dispersion of repolarization 
results in regional variation in 
refractoriness, which can be 
highly arrhythmogenic.
•Conventional ECG is not 
sensitive to increased 
dispersion of repolarization.
•Epicardial potentials 
determined here using 
noninvasive ECGI accurately 
reflect spatial heterogeneities 
of myocardial repolarization.
•The activation-recovery 
interval (ARI) is the difference 
between activation and 
recovery times and has been 
shown to correlate with local 
action potential duration.
•QRST integrals reflect 
intrinsic spatial heterogeneity 
of repolarization 
independently of the 
activation sequence.

Measured (top) and 
noninvasively 
reconstructed (bottom) 
epicardial ARI maps 
during control (left 
column) regional LV 
warming (second column; 
region corresponds to 
orange area), regional LV 
cooling (third column; blue 
area) and simultaneous 
warming and cooling (right 
column). Colors provide 
ARI values in 
milliseconds. Note uniform 
ARI in control (green). 
Warming introduces

Measured (top) and noninvasively 
reconstructed using ECGI (middle) QRST-
integral maps on the heart surface. Note high 
values of QRST-integral in warmed region 
(red) and low values in cooled region (dark 
green and blue), capturing local repolarization 
changes and dispersion. The body surface 
QRST-integral (bottom) is similar between 
control and the various interventions that 
affect repolarization, demonstrating that the 
body surface ECG is not sensitive to 
dispersion of repolarization in the heart. This 
observation highlights the importance of ECGI 
in detecting arrhythmogenic substrate 
associated with repolarization abnormalities.

dispersion by shortening ARI (orange) while cooling prolongs ARI (blue). When applied 
together, a steep repolarization gradient develops between the warm and cool regions 
(from orange to blue, right column). These repolarization changes and the associated 
dispersion are captured noninvasively by ECGI (bottom).
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