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A Study on MCG Imaging

Jong-Gyu Kim

Department of Clinical Laboratory Science, Ansan College, Ansan 425-701, Korea

Magnetocardiography (MCG) is the measurement and analysis of the magnetic component of the

electro-magnetic field of the

human heart, usually conducted externally, using extremely sensitive devices

such as a Superconducting Quantum Interference Device (SQUID). MCG is a totally noninvasive method, it

uses neither radiation nor ultrasonics. The magnetic activity of the heart is registered from outside the thorax.

MCG has a very high sensitivity and a high spatial resolution for very a small,

local myocardial current.

In comparison to the electrical signals measured by an ECG, the magnetic signal does not disturb the

boundaries of tissues with different electrical properties. MCG measures the myocardial function rather than

describing the morphology. MCG is a relatively new technique that promises good spatial resolution and

extremely high temporal resolution, thus complementing other heart activity measurement techniques such as

Electrocardiography (ECG). The clinical uses of MCG are in detecting various cardiac disorders including
myocardial infarction, ventricular hypertrophy, ventricular conduction defects, Wolff-Parkinson-White (WPW)
syndrome, sudden cardiac death and fetal magnetocardiography. Magnetocardiography may be used alone or

together with electrcardiography for the measurement of spontaneous or overloaded activity and for research

or clinical purposes.
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Fig. 1. The magnetic signal of the heart is very small.
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Fig. 2. MCG Unit.
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An explanation of the magnetic topology
and the current density vector maps at
characteristical time points of the ECG during the
cardiac cycle is shown in this Figure.
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Fig. 4. Current density maps from the ST-T interval:
The map of the healthy volunteer is homogeneous, main
areas of vectors are directed left and down.
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Fig. 5. Current density maps from the ST-T interval: The map of
the coronary artery disease patient presents an additional strong
vector area in the right upper part of the map.
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