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currently does not innuence the decision-making for
the surgical treatment of epilepsy. When larger sys­
tems with faster and more realistic methods ofanaly­
sis become available. the value of MEG may change
significantly in this respect.

VALIDATION OF MEG

The point localization of sources predicted by
MEG is unphysiological, so that the results cannot
be compared with the widespread discharging re­
gion identified on ECoG recording. Invasive tech­
niques such as depth or subdural electrode record­
ings are often used to validate the MEG and EEG
findings (Sato et aI.. 1989). but spikes recorded with
these methods are different from the scalp-recorded
spikes in terms of amplitude, waveform, and distri­
bution. and they cannot be compared on a one-to­
one basis. Many small, independent spikes detected
by depth or subdural recording may not be detected
with the scalp-recorded EEG or MEG unless a wide
area of the cortex fires synchronously.

An alternative way ofcomparing these three meth­
ods is to compare the areas explored by each method.
ECoG delineates regions of epileptiform discharges
on the cortical surface (Ajmone-Marsan, 1986; Rose
et aI., 1987a), whereas EEG and MEG may not easily
provide regional information. Assuming that each
spike represents a slightly different discharging re­
gion, analysis of many spikes will lead to an aggre­
gate of many points, which in turn leads to a region
(Sato et aI., 1990). In this way, the discharging region

. identified with ECoG can be compared with that
predicted by MEG.

FUTURE PERSPECTIVES IN
MEG RESEARCH

Although the MEG localization of sources, espe­
cially deep beneath the skull surface, is not as affected
byvolume currents as a similar localization based on
EEG mapping, MEG may have some difficulty in
detecting deeper sources because of the quick decay
of magnetic fields. MEG studies need to be com­
pared with detailed EEG studies to assess the utility
ofeach. Validation ofeach ofthe techniques must be
performed in larger groups of patients treated sur­
gically or studied with invasive techniques to assess
the true utility of MEG.

A severe limitation ofthe currently availahle MEG
systems in their inability to record events over the
entire head simultaneously. This deficiency may

introduce additional error. because nonsimuItane­
ous events must be combined for analysis.

Without doubt, MEG is an excellent experimental
tool but has yet to be proved a reliable clinical diag­
nostic methodology. Simultaneous EEG and MEG
recording is always done to ensure that comparable
signals at different locations are being compared;
however, this also precludes the optimal use ofMEG
as an independent measurement. MEG technology
is evolving, however, and a recent report from Fin­
land (Tiihonen et aI., 1990) describes a magnetometer
that has seven sensors and a scanning area 93 mm in
diameter. Furthermore, two 37-channel systems are
now commercially available, and many other re­
search institutes and commercial firms have ex­
pressed interest in producing even larger units to
scan the entire head at once. It will be several more
years until the routine clinical utility of MEG is es­
tablished. Meanwhile, MEG and EEG will continue
to complement each other, and both together will
provide more information than either one alone.
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