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The use and validity of EEG in psychatric clinlc is still controversial inspite
of its reasonable acceptance in neurology departments . This could be attributed
to many factors related to psychatric disorders Them selves and EEG technolo-
gy. Inspite of these factors EEG could be considered an important non-invasive
tool for studying the electrophysiological functions of the brain in psychiatric
clinics. This study is a trial to throw light on some benefits and limitations of con-

ventional EEG in psychatric clinic .

(Egypt.J.Psychiat., 2000, 23 : 55- 62).

INTRODUCTION

The existence of bioelectric poten-
tials of the brain in man was recorded for
the first time by the German Psychiatrist
Hans Berger (1929). He made his dis-
ccvery during a search for physiologic
carrelates of behaviour (Berger, 1937).
EEG research during the past half centu-
ry has not fulfilled his original expecta-
ticns. No pathognomonic findings have
bezn established for various behavioral
phenomena. The EEG increasingly de-
ve.oped as a simple, noninvasive, neuro-
logic diagnostic 0ol, but its use in psy-
chiary was limited primarily to
determining gross cerebral organicity in
psychiatric patients (Itil, 1978).

Many efforts intended o establish
bread database of EEG data in psychia-
try. The purpose is to determine whether
the EEG can contribute to the diagnostic
classification of psychiatric disorder, the
discription of the course of the illness
and prediction of the therapeutic out-
come (Herman and Winterer, 1996).
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Houghes (1996), staled that: two thirds
of psychiatric referrals for an EEG are
expected o provide useful information.
Also Graae et al. (1996) reported that
abnormal EEG activity has been asso-
ciated with various psychiatric disorders
and behaviors.

Elecrroencephalographic (EEG)
studies have been performed in psychi-
atric populations, and some have identi-
fied specific abnormalities within
groups of functional psychoses. Differ-
ences in EEG findings among sub-
groups of functional mental illness need
to be evaluated with careful considera-
tion of the nosological systems em-
ployed in each study (Ilnui et al., 1998).

Stll we can not say that EEG is a
specific tool of investigation in psychia-
ry (as ECG in medicine or laboratory
and radiological investigations in other
specialities). The causes may be attribut-
ed to the conventional techniques used
in EEG and to the nosological systems
used in psychiatry.

In the conventional visual method of
reading EEG, attention was given to low
frequencies (lower than 7 cps) and to fo-
cal or generalized sharp waves, sikes,
spike and wave, ratber than faster fre-
quencies (more than 7 cps) which are in-
dicative of normal CNS function. Thus,
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depsite the existence of much higher-
frequency activities in the brain, visual
correlations with CNS pathology have
been limited to a very low-frequency
range. This was, in part, the result of
limitations of EEG recording technology
in the 40s and 50s, and the diffficulty of
assessing high-frequency waves, with
the naked eye (ltil, 1978).

Also, nosological non-establishment
of psychiatric disorders and inlermin-
gling of symptoms between various dis-
orders made the specific EEG correla-
tion more difficult  (Hennan  and
Winterer, 1996) which added more 10
the problem.

However, this view was changed in
the past 30 years with the development
of compuierized EEG (CEEG) system
which enabled psychiatrists to rethink
again about making use of CEEG t
help them in diagnosis and differential
diagnosis of psychiatric disorders using
a quantitative, objective, simple, nonin-
vasive tool of investigation. But, still
computerized EEG is not available for
comunon use especially in developing
countries. This study is a trial 10 assess
the value and limitations of ECG in a
psychiatric clinic focusing on the rela-
tionship between various EEG abnor-
malities and clinical diagnoses using the
available tradivonal 8-channel EEG ap-
paratus with visual reporting method.

SUBJECTS AND METHODS

The sample of this study consisted of
five hundered cases referred to EEG unit
of psychatric clinic in Taif in the King-
dome of Saudi Arabia along a period of
13 months. This sample represented all
those cases which were referred for EEG
10 investigate for etiological organic pa-
thology and how much of this organic
pathology if present could be comelated
to the clinical diagnosis.

EEG records were done under stan-
dard conditions, hyperventilation and
sometomes photic stimulation. The ap-
paratus used was the Mingograf EEG-
10-Siemens Elema 8 channels, with sen-
sitivity usually 50 UV, dme constant 0.3
sec., and filier 15 Hz. Ten twenty system
of clecrode placement was followed.
Seven programs were used, one minute
duration for each, then three minutes for
hyperventilation and one minute for
photic stunulation.

Records were interpreted visually by
a psychiatrist with good experience in
EEG.

RESULTS

Demographic data, clinical diagnosis
and EEG results are shown in the fol-
lowing figures and tables:
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Iig. (2) : Distribution in the Whole Sample

Male 53%

47% Female

2177 (P=>0.05), Insignificant difference

Fig. (3) : Diagnostic Groups In The Whole Sample
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Table 1
EEG Abnonnalities in Relation to Clinical Diagnosis

Diugnosis No. (%) z

Normal Abnormal

Seizures 33 (15.8) 176 (84.2) 13.9%
Headache 35 (52.2) 32 (47.8) 0.52
Mental Relation 4 §l4.8§, 23 (585.2) 5.2+
Dementia 3(42.8 4 (57.5) 0.5
Panic 5 (45.5) 6 (54.5) 0.4
Deperssion 36 (61) 23 (39) 2.4*
Anxisty 15 (60) 10 (40) 1.4
Others 56 (58.9) 39 (41.1) 2.5
Total 500 (100)

* Swustically Significant

Table 2
Focal Versus Generalized EEG Abnonmalities
in Different Varieties of Scizures

Clinical EEG Abnormalities Z
Diagnosis
Focal Generalized

No. % No. %

Grand mal epilepsy 18 24 57 76 6.4*

Peut mal epilepsy 0 0 6 100 *
Mixed type 0 0 9 100 *
Partial epilepsy 22 100 0 0 *
Non-specific (FitF.Iy 19 297 45 703 4.6*
Total 59 335 117 665 0.2%

* Statistically Significant

Table 3
EEG Abnormalities in Headache
Abnormalities Patients

No. %
Generalized paroxysmal dysythiia 8 25
Diffuse slow dysrythiia 5 156
Focal paroxysmal dysrythmia 2 6.3
Fast wave records 15 469
Diffuse slow dysrythmia (left side) 1 3.1
Diffuse slow dysrythmia (right side) 1 3.1
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Table 4
EEG Abnormalities in Mental Retardation
Abnormalities Patients

No. %

Mild diffuse slow dysrythmia 14 6l
Generalized epileptogenic dysrythmia §  21.7
Fast wave records 2 8.7
Focal epileptogenic dysrythmia (left 1 43

frontal area)
Signs of maturation defect 1 43
Table §
EEG Abnormalities in Dementia

Abnormalities Patients

No. %

Mild diffuse slow dysrythmia 2 50

Mild generalized paroxysmal dysrythmia 1 25

Signs suggestive of aliered states of 1 25
consciousness

Table 6
EEG Abnormalities in Depression
Abnormalities Patients
No. %

Generalized paroxysmal slow dysrythmia 3 13

Signs suggestive of altered states of 2 8.7
consciousness

Fast wave records 18 783

Table 7
EEG Abnormalities in Panic Disorders
Abnormalities Patients
No. %

Generalized paroxysmal slow dysrythmia 3 50
Fast wave records 3 50
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Table 8
EEG Abnormalities in Generalized Anxiety Disorders
Abnormalities Patients
No. %
Slight diffuse cerebral dysrythmia 1 10
Fast wave records 9 90

DISCUSSION

It is not surprising that cases with ep-
ileptic phenomena are commonly re-
ferred for EEG because EEG helps in di-
agnosis of epilepsy either during the
attack itself or inbetween the attacks.

Kiloh et al. (1981), indicated that in-
terseizure records in epileptics may

show only nonspecific abnormalities:

this is true of 40% of non-activated
records taken from epileptics; of they
may be within normal limits: this occur
with single routine recordings in 20-
30% of cases. Moreover, spike and wave
and similar epileptiform discharges are
sometimes found in the EEGs of individ-
uals who are not known to have had epi-
leptic attacks of any kind, emphasizing
that epilepsy must always be diagnosed
on clinical grounds and not solely on
EEG evidence.

However, in this study EEG abnor-
malities in patients with seizures were
found higher (84.2%) compared to the
study mentioned above. The difference
may be attributed to the use of activation
techniques (hyperventilation and photic
stimulation). This indicates the value of
activation techniuges in minimizing
missed cases. Inspite of that, there is still
considerable cases (15.8%) who can be
diagnosed only on clinical basis, which
support the necessity of considening the

clinical diagnosis even in the absence of '

manifest EEG abnormalities.
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EEG findings helped to differentiate
subtypes of epilepsy especially those
having specific features like petit-mal
epilepsy (100%) and to less extent par-
tial epilepsy (22%). Also EEG features
helped greatly to confirm diagnosis es-
pecially in absence of complete and ac-
curate history or in cases confused o be
either epilepsy or hysteria (cases re-
ferred to as fits for investigations).

Patients suffering headache with
EEG abnormalities (n=32) showed a va-
riety of EEG findings including general-
ized paroxysmal dysrythmia (25%), dif-
fuse slow dysrythmia (15.6%), focal
paroxymal dysrythmia (6.3%), fast wave
records (46.9%), diffuse slow dysryth-
mia on left side (3.1%). These varities of
findings stress the necessity of thorough
investigation of cases suffering head-
ache.

Diffuse slow dysrythmia were pre-
dominant (61%) in cases of mental retar-
dation in addition to epileptogenic signs,
which is not surprising to have such ab-
normalities in patients known to have
gross cerebral biochemical, erdocrinal
and other pathological abnormalities.

Fifty percent of cases diagnosed as
dementia showed mild diffuse slow dys-
rythmia, while 25% of cases showed
mild generalized paoxysmal dysrythmia
and the remaining 25% of cases showed
signs suggestive of altered state of con-
sciousness (slow waves alternating with
apha and fast waves “fluctuating
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record”). These findings could be inter-
preted in light of statement of Sito
(1995) which suggested that the tenden-
cy of an increase of slow activity and a
decrease of alpha activity was seen as the
clinical severity of dementia increases.

In this study EEG findings suggestive
of altered state of consciousness were
also detecetd in two cases of depression
out of twenty three (8.7%). Those pa-
tients (of dementia or depression) were
not diagnosed clinically as suffering
from disturbance of consciousness either
tecause it was overlooked, or it was sub-
tle to be identified clinically. It is well
known that demented patients have low
threshold for delirium (like any psychiat-
ric condition associated with organic
brain pathology), and also depression is
one of the psychiatric disorders which
could be seen associated with stupor in
SOINE Cases.

Thus, EEG finding suggestive of al-
rered state of consciousness, mentioned
pefore, could be considered as alarn that
those patients are liable 10 pass to deliri-
ous state with any additional precipitat-
ing factors, and this stage is a prelimen-
ary stage for deliriumm which must be
avoided.

In the 23 cases of depression studied,
78.3% showed fast waves, 13% showed
generalized paroxysmal slow dysrythmia
and 8.7% showed signs suggestive of al-
tered state of consciousnsess. An explor-
atory study was done by Abu-El-Azayem
and Abdin (1989) to discriminate be-
tween the depressive subgroups using
quantitative EEG variables. The findings
of their study indicated that quantitative
EEG can differentiate between the three
depressive subgroups: neurotic depres-
sion, endogenous psychotic and endoge-
nous non-psychotic depression. While
depressive disorders cause a variety of
changes in the awake EEG that can only
be partly be linked with the clinical pic-
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ture (neurotic versus endogenous), the
sleep EEG show a decrease in REM la-
tency, and incerase in REM density and
a decrase in sleep efficiency in patients
with depressive symptom (Herman and
Winterer, 1996).

Hughes (1996), stated that “in mood
disorders the emphasis is on right sided
foci; in addition 10 the controversial &/
sec spike and wave complexes”. Howev-
er in the present study these findngs
were not confirmed.

Fast wave records were found in
90% of patients with genealized anxiety
disorder studied in that research. This
could be a significant finding which cor-
relates psychological tension with ap-
pearence of fast waves. Il (1973),
found that in patients with anxiety syn-
dromes, there were a significant relation-
ship between reduced 20-26Hz fre-
quences in the primary wave and first
derivative, and lowered anxiely scores
on the Hamilion scale. Kalashinikova
and Sorokina (1995), found that the in-
dex of general power of the alpha-rythm
inversely dependent on the level of anx-
iety. Herman and Winterer (1996) siated
that EEG recordings under experimen-
tally induced anxiety do show typical
changes: in normal persons there is nsu-
ally an increase in desynchronous fast
beta activity (hyperarousal accompanied
by congnilive coping), whereas patients
with anxiety disorder show hypersyn-
chronized alpha activity, as is usually
found in deep relaxation. Thus, hyper-
synchronized alpha ctivity might be an
expression of a compensatory effort of
the system to relax. Anxiolytics induce
synchronous 14-18Hz beta or subalpha
activity, which may force the system
into more rigid patterns (relxation) and
thus could counteract anxiety in normal
persons if hyperarousal together with de-
synchronization is not sufficient. Fur-
thermore, benzodiazepines also show an
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increase in desynchronous fast beta ac-
tivity, preferably in the frontocentral are-
as which could be useful in chronic anx-
iety in order to support congitive efforts.

It was noticed also that fast wave

records were predominant in cases of
headache and panic attacks.

This means that fast waves have a
correlation with psychiatric disorders (as
the slow waves have a correlation with
neurologic disorders), and this correla-
tion still needs more investigations aim-

ing toward more specifications to make

use of EEG in psychiatry.
REFERENCES

Abu-El-Azayem, A. and Abdin, A. (1989)
Diagnostic discrimination between the de-
pressive subgroups with quantitative EEG
variables. Arab. J. Psychiatry, 1 P. 34.

Berger, H. (1937) On the electroencephalo-
gram of man. Twelfth report. Arch. Psy-
chiatry. Nervenkr. 106: 165-187.

Graae, F. et al. (1996) Abnormality of EEG
alpha asymmetry in femal adolescent sui-
cidal attempters. Biol. Psychaitry, 40:
706-13, Oct.

Herman, W. and Winterer, G. (1996) EEG in
psychaitry: current status and outlook.
Nervenarzt, 67: 348-59.

Hughes, J. (1996) A review of the usefulness
of the standard EEG in psychiatry Clin.
Electroencepbalogr., 27: 35-9, Jan.

Inui, K. et al., (1998) Electroencephalograph-
ic findings in patients with DSM-IV mood
disorder, schizophrenia and other psychot-
ic disorders. Biol. Psychaitry, 43: 69 - 75,
1998 Jan 1.

Itil, TM.; Polvan N_; Egilmez S.; Salet B.
and Marasa J. (1973) Anxiolytic effects of
a new triazolobenzodiazepins U-31, 889,
Curr. Ther. Res. 15 (9). 603-615.

Iil, TM. (1978) The use of electroencepha-
lography in the practice of psychiatry. In-
ternational training course of computer-
ized EEG and brain mapping. Cairo, P.
31, 32.

Kalashnikova, I. and Sorokina, N. (1995)
The bioelectrical correlates of the person-
ality anxiousness of two strong types of
higher nervous activity. Zh Vyssh Nerv.
Deiat. Im. 1. P. Pavlova, 45: 661-8, Jul-
Aug.

Kiloh, L.G. et al. (1981) Electroencephalog-
raphy. Butterworth, London, P. 96.

Satio, N. (1995) Analytic study of EEG fea-
tures of ageing with/without psychiatric
disorders: focussing at the alterations in
the EEGs of the healthy, depressive and
demented elderies. Seishin Shinkeigakn
Zasshi, 97: 801-24, 1995.

Ul gl {:,r|.\-?::cl$”‘.nl,.\:wl

fadl pny g9tag plad sl Joa Hhill olyay b i) JUa Jihla

b S Uity olld 3R Gn L)1 e Lpanil] Lol @lalaall i S eI

bl YU 3 Jalse sae el oran o oSasy cdawanll Lal Y pluii
S eall pay (LanyiS5) iy Loty U515 Luwsil] Lol

Tl Lo Wiy s PSS el sy O Jalgall 38 pa pi 1l

o Lalyalt aday Lwiiadadt clsbaadt b feall Loyl granill T, SH CiSlayl!

o s lil AL pdl sy jgaad dayly Sy e o padl LY Yylaa

62

Ll o lsbuall

Egypt. J. Psychiat. 23: 1 January 2000



