ELECTROENCEPHALOGRAPHIC STUDIES IN
DIFFUSE ENCEPHALOPATHIES

Orhan Kalabay, M.D.*

It is a well-known fact that electroencephalograms of patients
suffering from diffuse encephalopathies of inflammatory, degenerative,
or metabolic origin have many features in common. The recordings
are diffusely abnormal and most frequently show diffuse disturbance
of cerebral background activity, diffuse slow waves, and bilaterally
synchronous paroxysmal discharges.

This study was prompted by our impression that these diffuse
cerebral pathological processes leading to diffuse neuronal disease at
the cortical level were often associated with bilaterally synchronous
paroxysmal discharges and we thercfore asked whether a mechanism
of origin of diffuse bilateral synchrony may not depend upon the pre-
sence of diffuse neuronal disease or widespread neuronal loss affecting
the cortex of both hemispheres without nccessarily involving any
subcortical mechanisms. It was mainly with the purpose of verifying
this impression that the present study was undertaken. The initial
working hypothesis of the study was that the diffuse bilateral synchrony
seen in the E.E.G. was probably produced by diffuse neuronal disease
involving cortical and subcortical grey matter and that perhaps in
some cases diffuse cortical involvement alone was sufficient to produce
this bilateral synchrony. In contrast to this, diffuse involvement of
the white matter would not be expected to lead to this type of dis-
turbance.

In order to test these hypothetical views, a number of cases with
diffuse pathological lesions involving cortical and subcortical matter
as well as white matter of both hemispheres, were studied. Since the
purpose was to try to correlate certain electrographic phenomena,
especially bilateral synchrony, with the involvement of either cortical
and subcortical grey matter, the material was divided into four groups
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Alpha activity was normal in only two cases. In both of these,
the parieto-occipital cortex was relatively uninvolved in the patho-
logical process. Bilateral paroxysmal discharges were infrequent. They
were completely absent in five cases, intermittenty present in two
cases, and localized to the frontal region in one case only. Some degree
of synchronization, however, was apparent in four of the eight
patients in this group, but the synchrony was confined to one hemi-
sphere. Periodicity of discharges was present in four of the eight pa-
tients. Diffuse asynchronous slow waves were not a prominent feature
in this group. They were seen in only three patients, in one of whom
it was a rather minor abnormality. The incidence of focal abnorma-
lities was not remarkable, there being only one patient with this
abnormality., Examples of the electroencephalograms from which
these observations were made are seen in Figures 1 and 2.
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Group II was composed of patients who had diffuse cortical and
subcortical grey matter disease (Table 5). Electroencephalographic
features of the ten patients in this group are tabulated in Table 6.

None of these patients had normal alpha activity, although a
reduced alpha rhythm was found in two of these patients. The most
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Furthermore it seems that the presence of diffuse asynchronous
slow waves of the irregular delta type are closely correlated with path-
ology of the white matter and can be surprisingly absent in rather
diffuse and severe involvement of the cortical grey matter alone.
This raises an interesting problem about the underlying pathophysiology
of this type of slow wave and one should not reject out of hand the
possibility that these slow waves do not primarily represent potential
changes across neuronal membranes but may perhaps reflect changes
of electrical potential of glial elements. It is of interest in this respect
that this type of slow wave abnormality is known to be quite pro-
minent in brain lesions associated with a high degree of cerebral edema,
a pathological process known from experimental studies to involve
almost exclusively the white matter with surprising sparing of the cor-
tical grey matter. °



