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The use and vvlldity of EEG In psychatric dink is still controversial lnspito 

of its  reasonable acceptance in neurology departments. Thlf could be attributed 
to many factors related 10 psychatrlc disorders Them selves and EEG technob- 
gy. Inspite of these factors EEC could be considered an Important non-LovPflve 
tool for studying lhe electrophysiolo&al functions of tbe brain In psychlatrk 
cihics. This study is a trial to throw light on some benefits and limitatbm dcnn- 
ventional EEG In psychairic clinic , 

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

The existence of bitelectric potrn- 
tiids of the brain in man was recorded for 
the first time by the Gennui Psychiatrist 
€Ims Berger (1929). He made his dis- 
ccvery during a search for physiologic 
currelates of behaviour (Berger, 1037). 
EI:G rexarch during the past half Centu- 
ry has not fulfilled his origiiul expecta- 
tio 11s. NO pathognomonic liiidiiigs have 
b t m  established for various behavioral 
phmomena. The EEG increasingly de- 
ve, oped us a simple, noiiinvuive. neuro- 
logic diagnostic loc)l, but its use in psy- 
chiatry was limited prunarily to 
delemining gross cerebral orggiicity in 
psychiatric patients (Itil, 1978). 

Many efforts intended t o  establish 
brclad database of EEG data in psychia- 
uy The purpose is to determine whether 
the EEG can conuibutr: to the diagnostic 
chisikication 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 (lW6). slated that: two thirds 
of psychiatric referrals for an EEG are 
expected to provide useful information. 
Also Graae et al. (1996) reported that 
abnormal EEG activity has been asso- 
ciated with various psychiatric disorders 
and behaviors. 

Electroencephalographic (EEG) 
studies have been performed in psychi- 
auic populations, and some have ideati- 
tied specific abnormalities within 
groups of functional psychoses. Diffex- 
ences in EEC fuidings among sub- 
groups of functional mental illness need 
to be evaluated with careful considera- 
tion of b e  nosological systems em- 
ployed in each study (Inui er al., 1998). 

Still we can not say that EEG is a 
specitic tool of investigation in psychia- 
wy (as ECG in inedicine or laboratory 
and ndiological investigations in othef 
specialities). The causes may be mibut- 
ed to the conventional techniques used 
in EEG and to the nosological systems 
used in psychiatry. 

In the conventional visual method of 
reading JZEG, attention was given to bw 
frquencies (lower than 7 cps) and to fo- 
cal or generalized sharp waves. sikes, 
spike and wave, rather lhan faster f r e  
quencies (more than 7 cps) which are in- 
dicdve 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 pi", Ihe result of 
limitations of EEG recording technology 
in the 40s arid 50s, and the diffficulty of 
assessing high-frequency waves, with 
the naked eye (Itil, 1078). 

Also, iiosologiclll iiontstablishineiit 
of psychiatric disorders and intennin- 
gling of symptoms between various dis- 
orders made the specific EEG correla- 
tion more difficult (Hennan and 
Winterer, 1996) which ;dClcd mcxe to 
the problem. 

However, this view wiw; changed in 
the past 30 years with die developrneiit 
of computerized EEG ( C E G )  system 
which enabled psyc1iialrist.s to rethink 
again about inaking use of CEEG to 
help them in hagnosis arid differeiitial 
diagnosis of psychiatric disorders using 
a quantitative. objective, simple, nonin- 
vasive tool of investigation. But, still 
computerized EEG is not available for 
common use especially in developing 
countries. This study is a ~ i a l  to asess 
the value and limitations of EEG in a 
psychimc clinic focusing on the rela- 
tionship between various EEG abnor- 
malities aid clinical diagnoses uxiiig llie 
available traditional 8-clwinel EEG ap- 
paratus with visual reporting method. 

SUBJECTS AND METHODS 

The sample of this study consisted of 
five hundered w s  referred to EEG unit 
of psychatric clinic in Taif in th: King- 
dome of Sau& Arabia along a period of 
13 months. This w p l e  represented all 
those cases which were referred far EEG 
to investigate for etiological organic pa- 
thology and how much of lhis organic 
pathology if present could be correlated 
to the clinical diagnosis. 

EEG records were done under stan- 
dard conditions, hyperventilation and 
sornetoines photic stimulation. The ag 

10-Siemens Elema 8 channels, with sea- 
sibvity usualiy 50 CJV, time constant 0.3 
SK., arid filter 15 Hz. Ten twenty system 
of elecucde placement was followed 
Seven programs were used, one minute 
duration for each, Ihen three minutes for 
hyperventilation and one minute for 
photic stimulation. 

Records were interpre&d visually by 
a psychiatrisl w i h  good experience in 
EEG. 

pwdlus u s d  W a  the Mingograf m- 

RESULTS 

Demographic dala, clinical diagnosis 
and EEG resuh are shown in the fol- 
lowing figures and tables: 
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Fig. (2) : Distribution iri the Whole Sample 
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Table 1 
E G  Abnonidit les  ut Relation to Cluiical Dingirmie 

Diugrioais No. (9b) Z 

Norinul Abnormal 

Seirurra 33 ( 1  5.8) 
Hc&lic 35 (52.2) 
Mcritnl Kelauon 4 14 8 

Pnnic 5 (45.5) 
I3ep=rs\rc1ri 36 ( 6 1 )  
Arixicry 15 (60) 

D r I r i c l l t i ~  3 142:*) 

O r  1 herb 56 (58 9) 

176 (84.2) 
32 (47.8) 
23 8 5 2 )  

6 (54.5) 
23 (39)  
1 0  (40) 

39 ( 4 1 . 1 )  

4 ($73) 

13.9' 
0.52 
5.2' 
0.5 
0.4 

2.4' 
1 . 4  
2.5 

Table 2 
Foi;iiI Versus Genrrqlized EEG Abrionxlalities 

in Ilifferent Varieties of  Seizures 

Cliiiicrrl KEG Abnormalities z 
Diagii4.s 

F-1 Generalized 
No. % No. % 

Grand inal epilepsy 18 24 57 76 6.4* 
Peut rnal epilepby 0 0 6 1 0 0  

Non-specific (Fit F.1) 19 29.7 45 70.3 4.6* 
Total 59 33.5 117 66.5 6.2* 

* 
* 
* Mixed type 0 0 9 1 0 0  

Partial epilepsy 22 100 0 0 

* Slatistically Significluu 

Table 3 
EEG Abnormalities in Headache 

Abnornialities Patients 

No. % 

Generalized paroxysmal dysylliinia 8 25 
Diffuse slow dysrytlunia 5 15.6 
Focal paroxysinal dysrythmia 2 6.3 
Fast wave records 15 46.9 
Diffuse slow dysrylhmia (left side) 1 3.1 
Diffuse slow dysrythmia (right side) 1 3.1 
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Table 4 
EEG Abnormalities in Mental Retardation - 

Abnorma tities Patients - 
No. % 

Mild diffuse slow dysrythmia 14 61 
Generalized epileptogenic dysrythmia 5 21.7 
Fast wave records 2 8.7 
Focal epileptogenic dysrythmia (left 1 4.3 

frontal area) 
Signs of maturation defect 1 4.3 

Table 5 
E G  Abnonnahties in Dementia 

Abnormalities Patients 

No. % 
~~~ 

Mild diffuse blow dysrythmia 2 50 
Mild generalized paroxysmal dysrytlunia 1 25 
Signs suggestive of altered slates of 1 25 

consciousness 

Table 6 
EEG Abnormalities in Depression 

Abnormalities Patients 

No. 46 

Generalized paroxysmal slow dysrythrnia 3 13 
Signs suggestive of altered states of 2 8.7 

Fast wave records 18 78.3 
consciousness 

Table 7 
EEG Abnormalities in Panic Disorders 

Abnormalities Patients 

Generalized puoxysinal slow dysrythinia 3 50 
Fast wave records 3 50 
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Table 8 
EEG Ahnonndities in Generalized Anxiety Disorders 

Abnormalities Patients 

No. % 

Slight diffuse cerehral 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 hecause EEG helps in di- 
agnosis of epilepsy either during the 
attack itself or inhetween the attacks. 

Kiloh et al. (1981). indicated tlmt in- 
terseizure records in epileptics may 
show only nonspecific ahnormalities: 
this is true of 40% of non-activated 
records taken from epileptics; or they 
may be within normal limits: this occur 
with single mutine recordings in 20- 
30% of cases. Moreover, spike and wave 
and similar epileptifonn discharges are 
sometimes found in the EEGs of individ- 
uals who are not known to have had epi- 
lqt ic  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 ahnor- 
malities in patients with seizures were 
found higher (84.2%) compared to the 
study mentioned ahove. The difference 
may be attributed to the use of activation 
techniques (hyperventilation and photic 
stimulation). This indicates the value of 
activation techniuqes in minimizing 
missed cases. Inspite of that, there is still 
considerable cases (15.8%) who can he 
diagnosed only on clinical hasis. which 
support the necessity of considering the 
clinical diagnosis even in the absence of 
manifest EEG abnormalities. 

EEG findings helped to differentiate 
suhtypes 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 to 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, erldocrinal 
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 finclings could be inter- 
preted in light of statement of Sit0 
( I  995) which suggested that the tenden- 
cy of an increase of slow activity and a 
dxrease 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 demenlia or depression) were 
not diagnosed clinically as suffering 
f rorn disturbance of consciousness eilher 
because it was overlooked, or it was sub- 
tie to be identified clinically. It is well 
known that demented patients have low 
threshold for delirium (like any psychiat- 
ric condition associaled with organic 
Ixain pathology), and also depression is 
one of the psychiauic disorders which 
could be seen associated with stupor in 
some cases. 

Thus, EEG finding suggestive of al- 
sred state of consciousness, mentioned 
wfore, could be considered as alann that 
those patients are liable to pass to deliri- 
>us state with any additional precipitat- 
ing factors, and this stage is a prelimen- 
ary stage for delirium which must be 
avoided. 

In the 23 cases of depression srudied 
78.3% showed fast waves, 13% showed 
generalized paroxysmal slow dysrydunia 
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 lindings 
of their study indicated that quantitative 
EEG can differentiate between b e  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 EECi that can only 
be partly be linked with the clinical pic- 

ture (neurotic versus endogenous), tbe 
sleep EEG show a decrease in REM la- 
tency, and incerase in REM density and 
a decrase in sleep effciency in patients 
wilh depressive symptom (Herman and 
Winterer, 1996). 

Hughes (1996)‘ staled that “in mood 
disorders the emphasis is on right sided 
foci; in addition to the controversial 61 
sec spike and wave caolplexes”. Howev- 
er in the present study tbese f a g s  
were not confirmed. 

Fast wave records were found in 
90% of patients with genealized anxiety 
disorder studied in b a t  research. This 
could be a significant finding which COT- 
relates psychological tension with ap 
pearence of fast waves. Itil (1973). 
found that in patients with anxiety syn- 
dromes, there were a significant relation- 
ship ktween reduced 2&26Hz fre- 
quences in the primary wave and first 
derivative, and lowered anxiety scores 
on h e  Hamilton scale. Kalasbnikova 

dex of general power of the alpha-rythm 
inversely dependent on the level of anx- 
iety. Herman and Winterer (1996) stated 
that EEG recordings under experimen- 
tally induced anxiety do show typical 
changes: in n o d  persons there is usu- 
ally an increase in desynchronous fast 
beta activity (hyperarousal accompanied 
by congnitive coping), whereas patients 
with anxiety disorder show hypersyn- 
chronized alpha activity, as is usually 
found in deep relaxation. Thus, byper- 
synchronized alpha ctivity might be an 
expression of a compensatory effort of 
the system to relax. Anxiolytics induce 

activity, which may force the s y s W  
into more rigid pauems (relxation) and 
thus could counteract anxiety in n o d  
persons if hyperarousal together witb de- 
synchronization is not sufficient. Fur- 
thermore, benzodiazepines also show an 

and S o r ~ k i ~  (1995). found that tbe in- 

S~IIC~IOIIOUS 14-18H~ beta W subalpha 
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1flcre8se in desynchronous fast beta ac; 
tivity, p-eferably in the frontocenual 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 \hat fast waves have a 
correlation with psychiatric disorderJ (as 
the slow waves have a correlation with 
neurologic disorders), and this comla- 
tion still needs more investigations aim- 
ing toward more specifications to make 
use of EEG in psychiatry. 
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