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Summary

The usefulness of magnetocardiography (MCG) in determining the location of an accessory path-
way (Kent bundle) was examined by the isomagnetic map at the time of a delta wave, and by gated
magnetic resonance imaging (MRI).

MCG was performed at 36 points on the anterior chest wall in eight cases with Wolff-Parkinson-
White (WPW) syndrome using a SQUID (superconducting quantum interference device) system with
the second derivative gradiometer. Based on these records, isomagentic maps during the QRS and T
waves were constructed, and the depth of the accessory pathway from the coil was calculated mathe-
matically. The locations of the accessory pathways were estimated using these data and the MRI find-
ings. The locations of the accessory pathways thus determined were compared with findings obtained
by body surface maps.

A dipole directed towards the left was deduced, because the maximum was located more superiorly
than the minimum in an isomagnetic map 10~40 msec after onset of the delta wave in cases with
WPW syndrome, indicating an accessory pathway to be located in the right ventricle. A dipole
directed towards the right was deduced, because the maximum was located more superiorly than the
minimum in an isomagnetic map 10~40 msec after onset of the delta wave of cases with WPW
syndrome indicating an accessory pathway to be located in the left ventricle.

Assuming the electric current source is a single dipole, the location of a current dipole might be
determined by positions of the maximum and the minimum in the isomagnetic maps. In the present
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study, the locations as determined by analysis of the isomagnetic map 40 msec after onset of the delta
wave and the gated MRI were concordant with the findings obtained by body surface isopotential maps.

Furthermore, some cases showed two opposing dipoles on the isomagnetic map at the peak of the
T wave in lead II of the standard ECG leads; one directed to the left expressing normal repolariza-
tion; the other directed to the right presumably expressing repolarization of the myocardium which
was excited by an impulse via the accessory pathway. The location of the current dipole as determined
by analysis of the isomagnetic map at the peak of the T wave in lead II was nearly the same as the posi-
tion of the current dipole as determined by analysis of the isomagnetic map 40 msec after onset of the
delta wave. Thus, the locations of an accessory pathway may also be predicted by analyzing the
isomagnetic map at the peak of the T wave in lead II.

These results suggest that the MCG may be useful for determining the location of an accessory

pathway supplementary to body surface mapping and other methods.
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Fig. 1. Recording sites of the magnetocardio-
gram (MCG).
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Fig. 4.

depth 7.3c

Isomagnetic maps 40 msec after the onset of a delta wave representing the dis-

tance between the accessory pathway and the detector coil.
Solid and broken lines indicate positive and negative values, respectively. (+) and (—) indicate the
maximum and the minimum, respectively. Isomagnetic lines are drawn at the interval 2x10*

pTesla/line.
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[somagnetic map

10 msec 30 msec

40 msec

Fig. 5. Isomagnetic maps 10~40 msec after the
onset of a delta wave (Case 1).

Isomagnetic lines are drawn at the interval 1x10*
pTesla/line.

Isopotential map

0.1 mV/line

Fig. 6. Body surface isopotential map 40 msec
after the onset of a delta wave (Case 1).
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Fig. 7. Gated MRI of a patient with a right ac-
cessory pathway (Case 1).
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Fig. 8. Isomagnetic maps 10~40 msec after
the onset of a delta wave (Case 4).

Isomagnetic lines are drawn at the interval 1x10*
pTesla/line.
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Fig. 9. Body surface isopotential map 40 msec
after the onset of a delta wave (Case 4).
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Fig. 10. Gated MRI of a patient with a left ac-
cessory pathway (Case 4).
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Isomagnetic map
12 3 4 5 &6

0.1 mV/line

Fig. 12. Isomagnetic and body surface isopo-
tential maps at the peak of the T wave of lead
II of the standard ECG (Case 4).
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Fig. 11. Isomagnetic and body surface isopo-
tential maps at the peak of the T wave of lead
II of the standard ECG (Case 1).
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