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Abstract : The source current distribution in a heart was reconstructed from the magnetocardiogram (MCG) and its clinical
usefulness was demonstrated. MCG was measured using 40-channel superconducting quantum interference device (SQUID)
gradiometers for a patient of Wolff-Parkinson-White (WPW) syndrome, which has an accessory pathway between the atria and
the ventricles. Reconstruction of source current distribution in a plane below the chest surface was performed using minimum
norm estimation (MNE) algorithm and truncated singular value decomposition (SVD). In the simulation, we confirmed that the
current distributions, which were computed for the test dipoles, represented well the essential feature of the test current
configurations. In the current map of WPW syndrome, we observed abnormal currents that would bypass the atrioventricular
junction at a delta wave. However, we could not observe such currents any more after the surgery. These results showed that
the obtained current distribution using MCG signals is consistent with the electrical activity in a heart and has clinical
usefulness.
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Fig. 1. Structure of the SQUID insert(a) and sensor array(b)
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Fig. 2. Simulation results of current source densities,
which were reconstructed in a plane of 100 mm x 100
mm for 4 test dipoles. (a) rms noise:100 fT, (b) rms

noise: 400 fT
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Fig. 3. ECG pattern of WPW syndrome. (a) before sur-
gery, (b) after surgery
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Fig. 6. Magnetic field map of delta wave. (a) Magnetic
field map of Y BZ+BZ% (50 mmx50 mm) (b) Magnetic
field map of B, (120 mmXx120 mm)
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