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Abstract

Electric activity of cardiac muscles generates magnetic fields. Magnetocardiography (or MCG) technology, measuring
these magnetic signals, can provide useful information for the diagnosis of heart diseases. It is already about 40 years ago that
the first measurement of MCG signals was done by D. Cohen using SQUID (superconducting quantum interference device)
sensor inside a magnetically shielded room. In the early period of MCG history, bulky point-contact RF-SQUID was used as
the magnetic sensor. Thanks to the development of Nb-based Josephson junction technology in mid 1980s and new design of
tightly-coupled DC-SQUID, low-noise SQUID sensors could be developed in late 1980s. In around 1990, several groups
developed multi-channel MCG systems and started clinical study. However, it is quite recent years that the true usefulness of
MCG was verified in clinical practice, for example, in the diagnosis of coronary artery disease. For the practical MCG system,
technical elements of MCG system should be optimized in terms of performance, fabrication cost and operation cost. In this

review, development history, technical issue, and future development direction of MCG technology are described.
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2. MCG detection
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Fig. 1. Generation of magnetic field from electric activity
of myocardia, and its measurement using SQUID sensor.
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Fig. 2. Schematic diagram of pickup coil, input coil,
SQUID and electronics. Approximate magnitude of
magnetic field signal, flux signal, SQUID output and
electronics output are represented.
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Fig. 3. Schematic diagram and elements of MCG system.
SQUID magnetic sensor array is the key element of the
system.
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Fig. 4. Types of various pickup coils used for the
measurement of magnetic signals.
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Fig. 5. Several MCG systems developed and installed in
the hospitals.

Table 1. Comparison of SQUID type and pickup coil
structure among the major MCG systems.
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Fig. 6. MCG system installed at AKHH by BMP.
Magnetically shielded room (left) and its inside (right).
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