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Ictal and electrosnceplinlogruphic sequelas of head injuries have
been described in 60 cases. Unly two parameters have been studied;

the corrélution of the type of clinical fits left as long term effect, 1o the
time laken by the emergence of first il after the hesd injury and the type
A% well a5 Lhe frequency of fits und EEG findings in relation to the durntion
of initia] unconsgionsness afler the brain trauma,

It has been pointed out that the tenrative inference druwn from theve
Tindings i% that, (1) shorter the time interval between the head injury and
emergence of Tirst fit, the higher the incidence of focal fits, (ii) if the intar-
vl iy between 1 and 8 vears, there is more likelihond of generalized fits,
wnd  Ciit) with longer tiime interval, the possihilities are greater than chance
faciors thut temporal lohe selsures will be munifested. Finally if more than
|5 yeurs ¢lapse after head injury before (he fits appewr, the incidence of
post-lraumatic epilersy hacomes nagligible.

1t wag Further noted that the longer the durstion of initial unconscivus-

ness the praatar the variety and Mrequency of fits and more complicnled the
epileptiform REG pattern.

The tentative pathophysiology hss been surmized on the basis of concuss
sional or contusional damage Lo the bruin |esding to regional derangement of
cerebral cieculation, injury to brain stem or other neural circnits In varigus
permutations-and combinaiionz: The &ffects of neurotranzmitters on the

damaged hrain has becn emphasized.

Post-tranmaric epilepsy as an aftel
effcet of hzad injuries has been recognized
for centuries: This subject however has
assumed great iImportance recently because
afincreased incidence of aceidents due 1o
travel by automobiles, railways and air,
Extensive industrial  underiakiogs and

other hezardous occupations as that of
builders, miners and divers have f(urther
added 1o the risk of injuries of the head
and thercfore of the brain.

This paper deals wilh only two para-
meters, i.¢., the ictus and EEG changes
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seen as sequelae in head injury patients
examined in the special cpilepsy clinic at
All India Instilute of Medical Sciences,
ronm with the financial aid from PL-480
under agreement No. 01477-2 dated 2-9-69,
‘The 600 cpileptics seen during the three
years in this clinic has 60 patients in
whom the epileptic phenomenon could be
attributed as sequelae to the head injury.
The sclection of these patients was
mude according 1o the eriteria laid down
by Walker?, i.e.,

1. The attacks were bonafide epileptic.
Functional spells were carelully seruti-
nized and excluded,

2. There was no evidence of pretrau-
matic convulsive manifestations,

1. Mo associated systemic or cerebral
disease,

4. Only those patients who had either
radiological evidence of fracture skull
of had authenticaled history of
unconsciousness lasting for varying
period of time or both were included.

5, By and large electroencephalographic
changes and type of epilepsy showed
fairly goud cerrelation with each

other.

Out of the 60 patients, 4| were male
and 19 female. There were 19 patients
balow the age of 14 years and 41 above
this age. Most of the children had ages
between 5 to 14 years and the adults
14 years lo 45 years. From the point
of viewof studying fclal and EEG sequelae
these 60 cases were analysad in the [ollow-
ing contexy :
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L Relationship between time elapsed
after head injury when first fit appear-
ed and the type of clinical fit recorded
at the time of examination in the
clinic. Only 56 cases could be 1aken
up for this purpose. Four cases had
to be excluded because of the vague
history of the recorded time.

Il. Relationship beiween duration of
unconsciousness dus (o the  head
injury and :

u}  the type of clinical fits,

b) frequency of fitsin relation to the
duration of unconsciousness due o
head injury and

¢) EEG findings,

Only 40 cases out of 60 could be
mmeluded in this group, In 20 cases the
duration of unconsciousness was ngt
rehiable.

I. Relationship between time clapsed after
head injury when first fit appeared and the
type of <¢linical fit as  recorded when
examined in the clinic (Tablc 1).

The time elapsed after head injury
before the first fit appeared waa-arbitrariiy
divided into, 12 hours to one year, one
year to 3 years, 5 ¥years lo 10 years, 10
years (0 15 years, 15 yvears to 20 years, 20
vears to 23 vears, 23 years to 30 years and
30 years to 35 years, The elinical fits cliosen
were, generalized e, grand mal, temporal
lobe fits and focal fits other than temporal
lebe fits. Slatistical validity was found
only in the first four time period groups,
The trends indicated were :




elupsed
appears
gcorded
in the
i laken
ses hod
(LA ITS

Lion of
2 head

Lo the
due 1o

alild be
Eie the
Was not

o after
and the
| when

tjury
itrarily
ar, one
ars, 10
surs, 20
Ars and
cliosen
il
mporal
v (ound
proups.

a) With time doration of 12 hours
1o 1 year hefore the first fit, gene-
ralized and temporal labe fits were
signiicantly less when compared
to the focal group.

b) In the group between | to 5 years
the generalized fits were higherin
number when comparcd @ lem-
potal lobe and focal fits,

¢} With time lapse of more than 6
years upto 10 yvears the lempaoral
lobe fits showed higher incidence
as compared to the generalized
attacks.

d) I the first fit did not appear for
fifieen years or longer afier head
injury, the chances of posl—
traumatic epilepsy were consi-
derably reduced.

11. Relationship of the duration of initial
unconsciousness alter head injury to
{a) type of clinical fits (b} frequency
of fits and {c) EEG activity respectively
(Tables 1T &, b & c)

Tt has been found that when unconscious-
ness lasted for less than 4 minutes (4
cases) the focal His which hecame pene-
talized predominated, the frequency of
fits was mostly once in 3 to 6 months and
the EEG records showed either no abnor-
mality or just high voltage paroxysmal
activily or hemispheric voltage asymmetry.
When  unconsciousness lasted from 3
minutes 1o 6 hours  largely from 30 min-
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utes to 2 hours (26 cases) generalized
grand mal fits were the commonest t.}rp;:
(12 cases) whilst focal becoming genecra-
lized and focal appeared in that order j.e,
in 8 and 6 cuses respectively, The
frequency of fits in this group was one or
more fits per week in fifleen per cent, 3
to 4 fits per year in fifteen percent
and markedly variable fits in the rest of
the cases.  The LEG activity predomi-
nuutly was cpileptogenic ¢, g. spikes or
spike and slow wave, or irregular spikes
and slow waves respectively (18 cascs),
With increased duration of unconscious-
ness i.e, from 6 hours to several days the
clinical fits were either generalized ar
muliicentrie i.e. more than one variety of
fits, frequency of these fits were onge or
maore in a week whilst the EEG abnor-
mality consisted of nearly 907 epileptoge-
e \'EFIEI}H

Bricfly in this study of Ictel and
Electroencephalographic sequelae of head

injuries there are the Following points
brought out, (i) There is 4 time depen-

denee for the type of clinical fits focal,
temporal and generalized which s related
to the duration after the head injury when
the first fil appeared. (ii) The incidence of
post-traumalic epilepsy became negligible
if the first fit did not appear for |5 years
after the head injury. (iii) The duration of
unconsciousness was somewhal correlated
to the type of clinical fits, their frequency
and the associated EEG findings.



TABLB-I.

Relationship between Time Elapsed after Head Injury before the First Fit
Appeared and the Type of Clinical Fits which Emerged as Saquelae

Time elpased aflter Type of Uit wineh emerged as Sequalpe

it sppeed | Canm | Temeenl | P T
12 hours to 1 year r 3 2 | 0 | |4
I 1o 35 vears |= 9 4 | 5 14
510 10 vears |! 3 f | i) | 4
10 10 15 years | 3 3 2 8
15 to 20 years L2 r b o8 0
20 to 25 years || 1 j 0 | [ | 2
.?.5 to 30 years ! 1] 0 u ¢
30 to 35 years 0 ] | |
| |
' 21 17 18 50
. | [
TABLE—IL a.

Relationship between Duration of Initial Unconsciousness after Head
Injury and the Type of Clinical Fit

5 Finsal r I Foeal [ |
Durallm_l it Generalised | peg, ming el Multi- MNo. of
uncon scmu.sn_ess l fii senerd- Faca e i
after head-injury Nicd

| — =i\ ] ke L
Lﬂ'S-S thaﬂ 5 I“inuLCS I r ) 0 0 ‘ 4
From 5 minutes 1o ’ ‘ ‘
6 hours {Mosily 30 i 12 ; L 6 | 0 | 4
minutes 1o 2 hours) I | . ;
I | = F 3 ___|
From 6 hours 1o |
| L ] , 0 | 4 | I
zoveral davs I ‘ |
11 fy | F)

Total | 9
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TABLE—II b.

Frequency of Fits in Relation to the Duration of Initial

Unconsciousness atter Head Injury.

Duration of initial unconsciousness [MNo. of Cases| Frequency of fils.

after head injury

Less than 5 minutes 4 Mostly once in 3 to 6 Months

. L 5. cases had stiar

From 5 minutes 10 6 hours 26 fits per week S e

{ Mostly 30 minotes to 2 hours) 15% cases had 310 4 fits per
year

From 6 hours to several days 10 Mearly all cases had at least
one attack per week.

Tuetal 40

TABLE—II ¢

Relationship between Duration of Initial Unconsclousness after
Head Injury and EEG Activity.

Duration of initial No L S (e Ca o e
3 volluge sphieric MNao

UBCOIECIONENEES abnar- teive BEG oy T No.
o e 3 ATOXYS- Lol B of cases
after head injury mality = mimetry activity

Less than 5 minutes || 2 I I 0 4
From 5 minutes to 6 hours i & 2 12 76
{Mostly 30 minutes to 2 hours)

From 0 hours to several days 1 0 0 9 10
Total 5 5 3 27 a0
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Discussion

The two points taken up for discussion
are :

a) The pathophysiology of the lesion
which determines the type of ictal phono-
menon as u scquelne and Qs relationship
10 the time elapssd when first fit appeared
after the head Injury. The actual data
indieates that the emergence of focal,
peneralized and temporal lobe fits are time
IIE]:"E'I'IdEIiT in thal scquence {loc cil),
These clinical festures are eXplainzble
on the basis of whether the head injury
has produced » concussive effect or has
ltad to-a contustonal injury i.c. lhesrution
or haemorthages in the hrain.! Concossion
of hrain has 15 effesls on regional autos
regulation of circulation which precipita-
tes convulsive activity ecurly after hesd
injury andsubsequently leads 1o persistent
regional dampge giving rise to focul fils,
Muore severe injury particulary  if brain
gtem i1s involved delays the time of the
first fit afier head injury because of the pro-
lomped  unconsciowsness and as a sequelae
centercenphalic or grand mal fits appear
comparatively more Frequently. Temporal
lohe fits 1ake the longest time for appea-
rance particularly in head injury during
child hood becauss of functional matority
of this region taking longer time normally
due to ontogenetic seguence of brain
growth.

b) As to how the duration of initial
prconscicusncess in head injuries influsnces
the type, the frequency of fits and EEG
findings which emerge subscquently, is
explainable by the work of Walkec?
on the depth electrode studiss in human
beings and in monieys.. He has deseribed
thrée distincl systems of preferential
pathways which get invoived in various
combinations to give rise to varied clini-
cal features aml the EEG =apileptogznic
H.I;I'I‘l.?ﬂ:r'.

Firatly there is the frontal granular
cortex, caudate nucleus and dorso-medial

thalamic nucleus eirewil which forms
consislent interacting complex, Secondly
there is the central cortex, Lhe putamen
and the lateral nuclear mass of the thala-
mus which is another closely related system.
Thirdly the tempaoral cortex, the amypdala,
hippocampus and septal nuelei which also
is o functionally related group.  Fach of
these can inflience the ather pnt) inerense
the complexity, All the three sysiemsin
addition are under influence of the activity
of the reticular tissun of the briin ster
snd the deepnue'ei of the corebellum. The
picture in due course becomes extremely
complex prodhieing a variety of clinicgl
minifestations in the form of tvpe and
frequency of fits and EEG ranileatulions
such as spikes, spike and slow wives and
multiple irregular spike and slow waves
when the abuormal formation of negpo-
transmitters  like  nor-uwdrenaline  and
seetyleholine become operative in addition
to the derar.gement in the neural circuilry.
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