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INVESTIGATIONS OF E.E.G. FINDINGS IN PRESENILE DEMENTIA
BY

D. W. LIDDELL
From Runwell Hospital, near Wickford, Essex

The diagnosis of presenile dementia is used in its
widest sense. Clinically, it is impossible to dis-
tinguish between the various neuropathological
subgroups that make up this group of dementias.
The exact diagnosis is only ascertained at death,
although biopsies may be diagnostically useful.
There appears to be considerable doubt about the

E.E.G. findings in this group of patients. Hill (1948),
in 16 cases of presenile cortical atrophy, found an
abnormal E.E.G. in eight and a severely abnormal
E.E.G. in four. This abnormality appears to have
been local delta and slowed alpha at 6 to 8 c./sec.
Green, Stevenson, Fonseca, and Wortis (1952)
divided a series of presenile dementias into cases of
Alzheimer's disease and those not of Alzheimer's
disease on the basis of cortical biopsies. They con-
cluded that there was no specific E.E.G. pattern
in Alzheimer's disease. In five out of seven of their
cases, slowing of the alpha rhythm and very slow
irregular delta waves were present. The delta wave
activity was diffuse but most marked in the tem-
poral and posterior parietal regions, often on one
side more than the other. On the other hand, eight
cases of presenile dementia which were not
Alzheimer's disease showed slowing of the alpha
rhythm associated with focal abnormalities, con-
sisting of voltage depressions or paroxysmal activity,
not confined to any particular area. Mundy-Castle,
Hurst, Beerstecher, and Prinsloo (1954) found only
one abnormal E.E.G. in a series of 10 presenile
dementias. However, in his senile psychotic group
diffuse delta and theta rhythms were observed and
occurred most often in the most severely demented
cases.

Material and Method
In view of this uncertainty, it was determined to

investigate the E.E.G. findings of the patients
suffering from presenile dementia in this hospital.
All cases of organic dementia below an arbitrary age
of 70 years were selected for investigation, and it was
then found that 11 patients fell into this group. The
diagnosis was made on clinical grounds and the
atrophy was confirmed by air encephalography. In

addition, three of the patients have since died and
have been investigated pathologically, confirming
the clinical diagnosis of Alzheimer's disease, From
the clinical point of view these cases showed an
insidiously progressive course of deterioration, in-
volving the social, intellectual, and emotional com-
ponents of the personality. Eventually they arrived
at a state of severe dementia in which dysphasic and
dyspraxic symptoms dominated. A number of these
patients at some time or another had attacks of
momentary loss of consciousness. These attacks,
however, were very infrequent. In all these cases
the Wassermann reaction was negative and there
was no gross cardiovascular disease. It is important
to stress that the onset and progress of the illness
was smoothly continuous and in no way episodic
like a further group of dementias associated with
vascular disease. Similarly, such nosological entities
as Huntington's chorea were excluded.

This group of cases of presenile dementia consisted
of two men and nine women with an average age of
60 years, ranging from 51 to 66 years. In most cases
the degree of dementia was so severe that they were
incapable of being tested by routine psychological
tests. The E.E.G.s were taken with an Ediswan
six-channel machine.

Results
The findings in all cases were similar. The records

showed a generalized basic rhythm of diffuse
medium amplitude theta or slow alpha activity at
6 to 8 c./sec. Superimposed on this basic activity,
paroxysmal bursts of synchronous high-amplitude
delta waves occurred. These bursts had a tendency
to repeat themselves rhythmically and were of
greatest amplitude in the frontal and temporal
regions (Figs. 1 and 2). For long periods this
paroxysmal activity was absent and during these
times the basic activity changed. It now showed a
polyrhythmic pattern composed of medium-voltage
mixed delta and theta wave activity. The background
activities, as well as the paroxysmal bursts, were
temporarily inhibited when the patient's attention
was aroused by visual or auditory stimuli. At these
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FIG. 1.-Repetitive delta bursts occurring on a background of mixed theta and slow alpha waves.

times an alpha rhythm appeared in most cases.
However, even if the eyes remained open, the basic
slow activity soon replaced the alpha wave activity.
The appearance of the alpha wave activity also
occurred spontaneously, breaking through the basic
pattern of slower activity (Fig. 3). It was felt that
this emergence of alpha activity was possibly related
to visceral afferent impulses arriving at the cortex
and temporarily holding the patient's attention, as
no obvious external stimuli were discernible. When
these patients were subjected to photic stimulation
the electrical cortical activity followed at the same
frequency.

This type of record bore a resemblance to light
sleep with spontaneous K complexes, with, however,
no sleep spindles. However, when sleep was induced
with " pentothal" or " seconal " the record flat-
tened, the paroxysmal delta activity was abolished,
and later high-amplitude, irregular, very slow delta
waves dominated, with 10 c./sec. spindles frontally.
At no time could K complexes be elicited. The fast
activity reduced by barbiturates was absent, as
Pampiglione (1952) showed in cases of cortical
atrophy.

If presenile dementia is but a form of early ageing
rather than a specific pathological process, then such
a type of record should be common among the
senile population of this hospital. Again, it might
be argued that the traces are not specific and were
related only to apathy and dementia per se. For
this purpose, 100 patients, whose ages ranged from
70 to 85 years, were subjected to an E.E.G. in-
vestigation. These patients often showed a con-
siderable degree of organic deterioration, mostly
due to cerebral vascular disease. In this group of
100 senile patients, only seven patients (two men and
five women) showed a trace similar to that in the
group of patients with Alzheimer's disease. Clinical
examination of these patients showed a profound
degree of dementia of many years' duration, starting
before the age of 70 years. They were thought to be
closely related cases, if not actual cases, of Alzhei-
mer's disease of relatively late onset. In fact, one
patient has since died and necropsy findings were
pathologically indistinguishable from those of
Alzheimer's disease. Of clinical interest, in passing,
it would appear that the earlier the onset of symp-
toms in presenile dementia, the more rapid is the
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FIG. 2.-Spontaneous delta paroxysm occurring on a slow alpha 6 to 8 c./sec. background.

clinical course of the illness, and conversely, those
patients whose symptoms develop later in life run
a more slowly progressive course.

It is now generally accepted that it is impossible
to distinguish pathologically between Alzheimer's
disease and senile dementia, as both are charac-
terized by neurofibrillary tangles and senile plaques.
Electroencephalographically, these two groups of
presenile and senile dementia also appear to be
similar. The E.E.G. findings then suggest that the
pathology is specific and in no way connected with
the process of normal ageing or simply to dementia,
as equally severe cases of dementia due to vascular
disease did not show this type of tracing.
These types of record appear to be related to the

lowered awareness which these patients show clini-
cally. Under the influence of afferent stimuli, such as
photic stimulation, the cortex is temporarily able to
behave in an electrically normal manner, in spite of
the presence of gross cortical atrophy. This suggests
that there are sufficient cortical cells remaining in
these patients to respond in an electrically normal
manner under stimulating conditions. However, in
the absence of this added specific stimulation, such
normal activity is not recorded, except temporarily
when patients first open their eyes and this in itself

is a strong afferent stimulation. Instead, a pattern
of rhythmically occurring delta waves superimposed
on a slow background of theta wave activity was
obtained. The response to photic stimulation
suggests that the origin of the abnormal E.E.G. is
not cortical and, therefore, appears to arise from
deeper structures. By analogy, is this so, as the
delta bursts are bilaterally synchronous and arise
frontally, for a similar localization is seen in spike-
and-wave discharge and in normal K complexes.
In these conditions the origin of these waves is
thought to be from deep midline nuclei.

In view of the severe cortical atrophy, this response
might be considered in the nature of a release of
deep midline nuclei from cortical control. This
suggestion is further strengthened by the resemblance
of these records to those obtained in sleep, in which
cortical function is inhibited. Clinically, this
paroxysmal activity may well be related to the
occasional lapses of consciousness that these patients
sometimes show.
The findings in our series suggest that in presenile

dementia the E.E.G. is grossly disturbed. The traces
are probably similar to those of Hill (1948) and
Green et al. (1952). While the abnormality is not
specific for an exact pathological diagnosis, it is
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FIG. 3.-Mixed delta and theta activity with a larval anterior delta burst, showing sudden spontaneous appearance of normal alpha wave activity.

sufficiently recognizable and striking to suggest at
once the diagnosis of severe dementia due to cortical
atrophy of Alzheimer type.

Summary
Electroencephalographic examinations were car-

ried out on 18 cases of severe dementia, consisting
of 11 cases occurring during the presenile period
and seven cases during the senile period, and all
showing classical symptoms of Alzheimer's disease.
The records were grossly abnormal and were

sufficiently unusual to be a useful aid in the diag-

nosis of dementia due to cortical atrophy of the
Alzheimer type.
The sex ratio of these 18 patients is four male

to 14 female patients but the number is too small
to be definite about a sex difference in Alzheimer's
disease.
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