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A total ol 524 subjects from amonast those
who reported to Institute of Aviation Medicine,
Bangalore. with a history suggestive of sus-
pected or clinical epilepsy or syncope waeare
assessed. for the purpose of finding out the
efficacy of tha different provocative techniques
employed in  the elactroencaphalographic
evaluation and to have an objective insight
into the relative merits of clinical and EEG
diagnosis. Electroencephalograms of all the
subjects were obtained and a thorouah clinical
evaluation was carrind out, Tha study interalia
revealed—(a) No EEG abnormality was found in
subjects with a history of simple, uncompli-
cated episodic unconsciousness (syncopea), (b)
of the interictal EEGs of clinical epilaptics,
only 1B.7", ware abnormal, 8.87, borderline and
72.58%, were regarded a5 normal, (c) the EEGs of
suspected epileptics revealed that 18.8Y of
thesa waere abnormal, 13.3%, borderlina, and
67.9", normal. {d) Provocative techniques like
hyperventilation and photic stimulation were
found to ba very useful in eliciting information
that are diagnostically significant, (e) Clinical
diagnosis was found to be superior to EEG
diagnosis,

Introduction

MNow a days Electroencephalagraphic examination
has become a part of the routing investigation proc-
edure of 2ll cases of seizure disorder or episedic
uncensciousness.  Institute  of Awiation Medicine
has heen conducting EEG studies for more than two
decades and lot of wvaluable information has been
collacted by now. We report dur experience of 524
subiects studied by us. The study while bringing out
the walue of resting EEG, highlights tha affivacy of
routine provocative techniques like hyperventilation
and phaotic stimulation.

Material and Method

524 subjects from amongst those personnel
reporting 1o the Institute of Aviation Medicins, with
the history of seizure disorder or episudic unconsci-
ousness were solectad for the study. These subjecls
wars referrad from medical Evaluation Centre of the




Institute and Command Haspital Air Force Bangalore.
The seizure cases were divided into two groups—
guspected and Clinical epileptics. The term Sus-
pacted”’ was used to include those subjacts where
no definite history of fits was available and Clinical
apileptics comprised of those who had positive
history of fits with a clear cut description.

EEGs were recorded on 2 16 channal EEG
machine (Grass Model 6), subject lying in a recum-
bent position on a comfortable couch in the EEG
lab. The International 10-20 system was followed in
the placement of surface contact electrodes on the
scalp. Both bipolar and monopolar montages wera
usad for the EEG racording. Antero-posterior and
transverse runs were taken in the bipolar montage.
All provocative techniques photic stimulation and
hyperventilation were used in the bipolar runs
Resting record for all the montages were taken with
vizual stimulation. The subject was asked to hyper-
ventllate for a pariod of 3 minutes and simultaneous
EEG rescording was done and tha EEG recording
continued for another 3 minutes after stoppage of
hyperventilation. Intermittent photic  stimulation
was carfied out with varying flagh flicker frequency
(5-26HZ) by the photic stimulator {Grass Madel
PS-2) and the duration of each exposure to flash
flicker was 5-8 seconds with their eyes open and
closed during the exposure.

These EEG records were subjected to visual
analysis by more than one elsctroencephalographer
as per standard technique. The results were classi-
fied into Normal, Borderline and Abnormial.

The following criterion of ewvaluation was

followed :—
MNaormal (1)

Dominant alpha rhythm  posteriorly with no
excess of slow or fast sctivily, no asymmetry, no
local or paroxysmal abnormality.

Border Line (EL)

Dominant alpha with slight excess of Theta and

minor asymmetry. No clear local or paroxysmal
abnormality.

Abnormality (AEN)

Excess or dominant Theta and deita rhythm,

distinet asymmetry. local or paroxysmal abnorma
(spikes and/or sharp waves).

Results

Results are given in Tables 1—6 (attached) T
legends used ars N=MNormal EEG, BL Bordeng
EEG and ABN for abnormal FEG.

Discussion

The: EEG is a valuable toolin the diagnas
convulsive disorder. Berger' (1932), Gibbs, i
and Lennox" (1935) wern the pioneers o desi
abnormalities in the electroencephalogramsi
epileptics batwaen saizures and a statistical su
showed that 40%, of subjects have abnormal i
in the interictal phasa. The specific changasli
spikes and sharp waves do not posc much I_!-
problem but the nonspecific changes soma i
constitute a great diegnostic and cotegoriso
problem. However, it Is known that 10 ta 150
apparantly healthy individuals have abnormal B
and 10 1o 20%, of the cpileptics have normal ke
This complicates the issue and the econfusiin
more confounded if the history 15 vague. Ing
study, 81.4% of total subjects had a vague hist
whom we classified as ""Suspected’, Thel
results in patients who had fainting or syng
generally normal. The exception are the piil
with structural and metabelic abnarmalities,

In the study of 524 subjects there we
syncope and remainder consistad of 185 4
and 353 clinical epileptics (table 4), Qut
uncomplicated apisodic unconsciousness -subjis
{syncops) 4 (66.7%) had normal EEG w ]
(%3.3%) had borderline EEG. (Table 4). Ourf
ings are in general, consistent with thoss of gl
workers like Hans Strauss’ et al (1852) wh
reportad narmal EEG records in patients of sy
97 subjects (18.5%,) showed abnormal EEG.

4} asnd all of these are interictal EEGs: Theei
could be affected by many variables such as dunl
of recording, number of sarial recordings, prov
tive methods used and physiological stats
recording. The duration of record should
enough to engulf intermittant electrical di
and sometimes high scalp resistanca attanusig
records. In such cases Elsctrocorticograms: cou
very useful but there are practical limitations

routineg use. I
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In guspected epileptics 67.8%, had normal, 13.3%
pdlberderline and 18.8%, had abnormal EEGs (tabla
pman'® (1943) analysed 313 cases of sus-
epilepsy and found 49%, normal, 12% border
d 34% abnormal EEGs. Tha difference in our
ngs sre only in parcentage of abnormal records.

could be dus to diffarent methodology, other
ahleg mentioned earlier and secondly the eriteria
illing these coses as abnormal are not known.

ﬁn’_unalysis of the clinical apileptics it was found
had normal, 8.8 bordarline and 18.7%, had
Bl EEGs (table 4), The majority of them were
ante of serving personnel. Mani'® (1873)
4 28,9% sbnormality in 1038 resting records
§21 patients and 31.6", abnormalities in 1447
de-of #ll types included. His percentage is more
use of longer and serial EEG recordings and
olree of material is from a more  pathological
up than ours. The percentage of normal records
gries compares well with that of Gibbs and
1852)* as they had 64", normal EEG's out of
60 patients.

?ﬂ_j'&'main difficully encounterad was in classify-
ihese subiects Into two categories—suspected
al epileptics as this was mainly based on
istory, The problem was due to lack of proper
{1eliable. history and description of the fits given
faymen may lead to an errencous diagnosis:
proper documentation also posed & great hurdle
Outof the 97 abnormal cases 31.9% had a
story, It is gquite possible that many of
patiants may have been in the clinical category

this would have, increased the perceniage of
etmals in the clinical category.

The family history is of paramount importance.
iof the total b24 subjects, only 7.8% had a
amily histery and out of the 27 abnormals.
1.% had a positive family history. It is
ous that some subjects with positive family his-
wwauld have shown abnormal records if ssral
ere-taken. It is well documented that with
ible exceplion of spike and sharp wave patlem

fast and slow variant, there is no other EEG
ige which is pathognomonic of epilepsy. Any
jpﬂ! dysrhythmia may undarling epilepsy, psych-
0sis, psychosis, psychopathy and other clinical
on. Thus it follows that an abnormal EEG can

be interpreted only in refation to the clinical history

of the patient, Gibbs etal (1935)%, Jaspar and
Kershman (1941)". Finley, etal (1941* William
(1941'" drazier, 1945% Soul 1J (1949)" Gastaut
(1960)* and Richter (1971)"". The absence of histary
lzads to a problem in diagnosisand this was also g
limitation in our study. Wa agrea with the opinion
of maost of the workers that the EEG is not infalli-
ble and it should ba considered as a sUpplamant
and by no means a substitute for clinieal judgement,

In our study, percentage of abnormal EEG is more
in agad and children upto 15 years old. This could
be dus to possible effect of intracranial pathology
currrent ar past (table 1). As par diagnosis it was
found that generalised dischiargss are imost frequant
and 3.1"% were focal (table 8). Psychomotor seizu-
ras ware nil. There wera 8.37%, petitmal cases in the
prasent study out of which 3 were pure and 5 ware
mixed with grandmal epilapsy. This is quite Compa-
rable to a statistical survey of 2000 patients (Harrison
1883)* in which 517, had gsneralised, 8%, had petii-
mal and ather minor seizure 1% psychomolor and

remaining 40% mixed typa.

The study aimed to sxamine the efficacy of rou-
tine provocative techniques. Our findings of statis-
tically high significant difference (P <0.001) under
hyperventilation and photic stimulation are consis-
tant with other waorkers in this fisld. Further it was
found that most frequent abnormality is non-specific
and generslisad in nature 75.2%, (table 8). The
accunence of slow wavas is the commonest abnor-
mality. The morphology of abnormal patterns in
our study {table 5) compares well with those of
Gibbs and Gibbs (19562),

Conclusion

The simple uncomplicatad episadic unconscious-
ness (syncope) subjects did not reveal any EEG
abnormalily. Tha majority of the conditions which
produce transient loss of consciousness wera found
in a relatively young population in our study. EEG
abinormality were found to be 18.7% in ¢linical api-
leptics, and 1887 in suspected epileptics which
has bzan at vanance with other workers. This could
have been dus 1o various factors the nature of
which at present is only speculative. It is possible

163




Table-|

Distribution as per Age (n=524)

Age group 3 N-EEG BL-EEG
years - g Mo,

b. 8<
6-10
1116
16-20
21-26
26-30
31-36
36-40
40 & =

Total

Table-Il

Distribution as per Sex (n=524)

Sex group N-EEG BL-EEG ABN-EEG
No Yo Nao MNo

Male ; 53 : 79

Female ; 2 ¢ 18
Total . g5 ; a7




Table 11 (A)

Distribution of subjects with and without provocation

Mo, N-EEG BL-EEG ABN-EEG
Mo. % No. %

jo No

14
Under Hyperven- . 107
tilitian

49,8 P<0.001 (Highly significant)

Table 111 (B)

N-EEG ABMN-EEG
No % No %o

14 2.7
; 47 9.0
ulation

3295 P <0.001 (Highly significant)

TABLE WV
Distribution of subjects as per history

History group

N-EEG BL-EEG

ABM-EEG
Mo b Mo

% Mo

i

4 BE.7 2

e7.9 22

72.5 31

71.0 65




Table-V

2, Distribution of morpheology of 97 abnormal EEGs

Morphology BETA THETA DELTA SHARP WAVES SPIKE & sl
DOME WAVE

12

7.8

Tabla-VI|

[

» Distribution of type of elactrical discharge in abnormal EEGs in
ralation to history

Generalised Lateralised

Suspsacted

Epilepsy
Clinical

Epilepsy

that these factors ware beyend the ecentrol of elec- - Finley K.H. and Dynes. J.B. The elsctroencephalopi
truencephﬂlngraphic technique employed in this i:::‘-ald ;ns m;;;u::;r narcolepsy, Arch, N evrol § ¢ |
Egn . 5 Chniat, 4 - s

study. The significance of a proper history with des-

cription of the fit, serial mrerm‘t&r EEGs and quu— Gasrant, H. Moleo:srd B Labouraat; CmpEiaty

cative technigues for correct diagnoses and diS{J.ﬂS.a1 Paychometrio data for 826 French Naval pilots:

need special emphasis. Clinical diagnosis seems to ceniral subjesis of the same ago. Acrospace M

have clear cut edge over EEG diagnosis. However 547-522, 1960.

a cormbination of the two will prove to be of grea- 1
i . b . Gibbs FA Bawis, H. and Lennox, W.G, The Elect

tar help inthe proper diagnosis, management and

; 3 haiogram [n epilepsy and in conditions of impai
disposal, especially of air crew. ousness. Arch, Neurol, and Psychiat, 341 1113

1835.
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