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Knowledge of normal atrial activation and repolarization patterns provides an important
baseline for understanding atrial arrhythmias. We recently published images of normal atrial
activation under complete physiological conditions, using a novel noninvasive imaging
modality developed in our laboratory, called Electrocardiographic Imaging (ECGI).1 256
carbon electrodes organized in strips are applied to the patient's torso surface to obtain body
surface potentials (BSP) and the patient undergoes thoracic noncontrast gated CT with the
electrodes in place. The BSP and anatomical information from the CT scan (torso-heart
geometrical relationship) are combined mathematically by ECGI algorithms to noninvasively
construct epicardial potential maps, electrograms and activation sequences (isochrones) and
repolarization patterns.2 Here we provide images of normal atrial repolarization obtained from
a 49-year-old male with normal atrial activity. The figure shows ECGI images of atrial surface
potentials at two instances during depolarization (left panel, 18ms and 36ms from onset of P
wave) and repolarization (right panel, 105ms and 123ms from onset of P wave); arrows show
propagation of zero potential lines, + is potential maximum, - is potential minimum. The
sequence of repolarization (white arrows) is determined by and follows the sequence of
depolarization (black arrows), unlike the ventricles where the repolarization sequence is
determined by local repolarization properties.2 A close similarity between potential patterns
during depolarization and repolarization is evident in the image and is consistent with previous
invasive mapping in canine experiments.3 The patterns are almost identical, except that the
polarity is reversed. This indicates that the repolarization sequence follows the depolarization
sequence, because differences in action potential durations across the atria are much smaller
than differences in atrial activation times, as expected in the absence of a specialized conduction
system involvement. LA: left atria; RA: right atria; SVC: superior vena cava; IVC: inferior
vena cava; PV: pulmonary veins (denoted by the four black circles).
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