Analysis of Secalp EEG in Normal Controls
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/" Introduct ion

IN the evaluation for fitness of Air Force personnel
for flying dutics the EEG is often relied upon as one
of the parameters. While there is unanimity of
opinion about the importance of spikes, sharp waves
or paroxysmal slow waves, the significance of
changes in the background, particularly if limited,
o often a matter of doubt!’s, Hence we felt it
waorthwhile to record our observations en the scalp
ELGe of 194 normal controls,

Materials and Methods

These subjects formed part of a larger study
involving cpileptics and normal controls®'S. The
normality of the controls wus cstablished on the
basis of absence of any symproms or signs of organic
neurological disorder. The detailed guestionnaire
as used for epileptic subjects was employed to
ensure that the subjects were not cpileptic. Since
the individuals who come [or evaluation before the
Medical Board in the Air Force are over the age of
15 yeurs, normal conirols aged 15 years and above
were chosen.

All EEGs were performed on a 16 channel
Galilto FEG machine using the International 10-20
system of electrode placcment. Both mono and
hipolar moniages were utilized. A time constant
of 0.5 second was employed and use of muscle fileer
resorted to as and when necessary. LThe responss to
hyperventilation (H/V) was assessed in as many sub-
jects as posaible.

The EEGs were calssificd as follows :
1. Mormal .. Noabnormalitiesin background;
no parexysmal discharges,
Abnormalities  in  background
activity only.

2. Nonspecilic....

d. Doubtful .. Scmirbythmic slow waves, paro-
xysmal slow wave build ups and
bursts, poorly defined spikes,

sharp waves or spike and waves.

4, Definite .. Well defined spikes, sharp waves

or npike and waves,

The EEG data avrest and after H/V in thess 134
normal controls werecompared with an age matched
group of epileptics consisting of 365 individuals, 404
of whom had major scizures, another 0% temporal
lobe epilepsy with ur without gencralisation and the
remainder other focal seizures with or without gene-
ralisation.

Findings
Statical significance was assessed at the 5% level
using the Chi Square type of analysis. The findings
arc indicated in T'able No.l.
TABLE No. 1
Awake EEG including H/V

E]{nrm.al Controls Epilepiics -‘.imaﬁlg
Normal 86 (64.2) 117 {32.1) SIG
Nonepecilic 6 ( 4.9 30( 82 NS
Doubtful J4 (35.3) 131 (353.5) S5IC
Definite S 60) &7 (23.8) SIG
134 (100)  365(100) -

Total

It is interesting that 6 and 29% of the normal
comtrols showed either definite spikes or sharp
waves or paroxysmal slow wave disturbance respee-
tively, thowgh significantly less frequently thanin
epileptic subjects. None of the controls had a
spike and wave activity. It is egually interesting
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that abnormalities in the Dbackground were not
significantly less frequent in the control group
cotnpared to the epileptic subjects.

Itis worth emphasising that the incidence of
a family history of epilepsy or of past cerebral
insult did not show any significant difference bet-
ween the controls and the epileptics. Likewise
there was no significant correlation between a
definite EEG abnormality on the onc hand and
a family history of cpilepsy or of past cersbral
insult on the other in both the groups.

Evaluation of nonspecific abnormalities s al-
ways a vexations problem. Out of the 134 controls
only 6 (59,) showed such features in the record at rest
evenprior to H/V, These were seen only in thosc aged
26 years and above. In the epileptic group of 30 who
showed, at rest, buckground abnormalities only, 17
(57%) were aged below 26 years and the rest 26
years and above. The degree of ahmormality in
the background in the controls and epileptics is
indicated in table No, 2,

TABLE No. 2

Degree of EEG abnormality in the background
in the controls and eplleptics

Degree of

ahnEﬁ]ity g:;:?:;, Epileptics Total Stat. Sig.
Mild 2{33.3) 13 (43.3) 15
NS
Maoderate
to severe 4 7 21
Total o an 36

The type of backpground abnormality in the two
groups is indicated in table Na. 3.

TABLE No. 3

Type of EEG abnormality in the backzround
in nermal controls and epileptics

Type of EEL MNormal 2 7 ) e
abnarmal ity Contrals CPileptics Toisl  Star. Sig,

Excess theta 2 (33.3) 13 (43.3) 1%

NS
Fxcess fast 4 17 21
Total & 30 35

in

It can thus be seen that there was no cor-
relation  between the degree and the type of
abnormality in the background alone in the record
atrest in normal controls and epileptics,

All entrants to the Armed [orces Vlying
Services are now subjected to a routine sealp ERG
including the responte to HfV as part of their
medical evaluation. A vast majority ol these
individuals are in the age group 1520 years,
It is well known that the response to HV may be
profound and yet be considered as normal till the
age of uround 264,

H/V cannot be standardised and the EEG red-
ponse may well depend on the efficiency of its per-
formance in this civiliun population, unlike thosa in
the Services who, when told to do something, will do
itvery well indeed?. In this study the degree of
H/V was qualitatively assesaed as follows :

Good — Deep and almost continuous

Fair — Fairly deep with more than slight
intermitiency

Poor — Other than ahove,

The degree of H{V was good in 36 (27.3%),
fair in 89 (52.3%) and poor in 37 (20,4%). Though no
significant correlation was found between the age
of the patient and the degree of H/V, the responses
to HfV in the two major age groups (15/26 years
and 26 years and above) with refertnce Lo certain
paramcters in the ELG after H/V are discussed
below, Two subjects in the normal contral group
Failed to perform H/V and hence they have not been
included in subsequent analyses:

Response to LI}V was [irst considered in terms
of bilateral slowing of the background rhythm.
This was noted in only Y cut of 132 subjects (72).
There wasa significant positive correlation between
the degree of IV and the presence of bilateral
slowing of the background. Carrelative data bet-
ween sge of the patient and the varions parameters
of bilatcral slowing in the background consequent
wpon H/V are indicated in tablc No. 4,
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TABLE No., 4

Correlative data between age of patient and
hilaternl slowing in the background after UV

Age in veors
Total  Stat.3ig”
15 2 26 4
1, Degree :
Oceasional 5 (T 1 NS
Persistent G 2
2. Lowest frequency
range
Thetn 1 1 b NS
Delta 3 1 4
J, Earliest tifoe
af acourréncs |
£ Ul aecs 1 - 1 NS
o) wees + 6 2 b1
4. Latest time of
disappearance :
£ 180 seci S =2 NS
180} peca + T 2 %]
5, Duration
£ 120 secs 4 1 5 NS
120 secs + 3 1 4

® |'isher's eéxact probability test,

OF the @ subjects who showed bilateral siowing
inbackground only this tended to be persistent in
& (899, The distribution beérween theta =nd deliz
ranges was more ar less equal. The slowing appeared
0" ufeer commencement of H/V in 3 subjects (89%).
In no instance did the slowing in background dis-
appear before the completion of HfV (1B0") and its
totel duration was almost equally divided on either
stdeof an arbiteary time limitof 120", In gcneral
thiz bilateral slowing of the background was more
[requent in the aygre group 13 £ 26 vears than in thoss
ahove, bur this diflerence was statiatically not
significant, Clomparative data in the epileptic group
14 under evaluation.

The presence of paroxysmal slow wave build ups
or bursts without associated well defined spikes or
shiarp waves was then taken up for analysis, Thess
pecured in 21 out of 132 subjecis (16%) only. There
was a Siguificant positive correlation between the
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degree of H/V and the presence of paroxysmal slow
wave burats, Correlative data between age of the
patient and these paroxysmal slow wave bursts after
H{V are indicated in table No.5.

TABLE No, 5

Correlative data between age of patient and
paroxysmal slow wave bursts after H/V

Age in years
15726 264+ Total "Staic Sig*
1. Incidence:
Oecasional 4 — 4 NS
Persistent 11 e G
2. Lowest frequency
range:
I'heta [+ 3 a9 NS
Delta 4 3 12
3. Earliest time of
OCCUTTEnGE:
L 90 secs ] 2 7 NS
00 accs + 10 4 14
4.  Latest time of
disuppesrance:
£ 180 secs fi 2 8 Mg
180 secs + g 4. 13
5. Maximum duration of
individual burses:
£ Hapes 12 T A NS
Hsees + 3 1
6, Toral duratlion
of all bursts:
£ 2 secs 1L 3 16 ME
) =ces + -+ 1 3
7. Total number
of bursts:
£ 18 12 4 18 NE
10 + d4 2 5

¥ Fisher's exact probability test.

It iz intcTesting to note that when paroxysmal
hursts appeared, by and large, they were persistent
rather than otcasional (81%,) and more often in the
delta range (37%). In nearly two-thirds of the
group they tended to occur 907 after the commence-
ment of H/V and disappear only. alfter the cessation
of LIV (180¢). TIn nearly three qoarters of the

rroup the maximum Jduration of an individual Lurst

was less than 5, the total duration of all burats
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less than 20 and the total numbesr of burst less
than 10, In general the various paramcters dese-
ribed above were more frequent in the age group
15 < 26 years than in those above, but this differ-
cnce was Statistically mot significant.  Similar
data in epileptics are not yet ready,

To summarise, in our cxperience amongst civi-
lian population of normal controls aged 15 years
and above, abnormalitics in the background alone
in the resting record were rather uncommon (5%)
and did not show any significant difference in terms
of degree or type from that in cpileptics. Bilateral
slowing of the background activity after H/V accur-
red in only 7% of the group. Though semewhat
more frequent in the age proup 15 < 26 years than
in those nbove, the difference was statistically not
significunt, Similarly following H/V paroxysmul
plow wave bursts occurred inonly 168 of the entire
group. Asin the previous instance they were more
frequent in the wge group 15 < 20 years thanin
those above, the differcnce being stutisticaily not
gignificant. 1t must e emphasized that the number
of casez in whom these changes were noted is rather
small and if the numhbers were much larger, the
results of statistical evaluation could well be
different.

The incidence and type of EEG changes in the
normal populatdon, especially as regards * non-
specific " abmormalities and in younger individuals,

the changes on HfV are of importance for their
correct appraisal in—(i} entrants to the Air Force
Plying Cadre, (ii) syncopal attacks and (iif) post-

traumutic states. There is u unique opportunity for
the Armed Forees Medical Scrvices te gather their
own data on such Facers in a much larger group of
normal individuals.
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