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Short report

Late seizures in patients with internal carotid and
middle cerebral artery occlusive disease following
ischaemic events
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T SACQUEGNA,* E LUGARESI*
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SUMMARY The occurrence of post-infarction epilepsy was investigated in 68 patients with angio-
graphically proven internal carotid artery occlusion and in 56 patients with middle cerebral artery
occlusion. Epileptic seizures occurred during follow-up in 9% of the carotid artery group and in
21-4% of the middle cerebral artery group. The different incidence of seizures in the two groups
was statistically significant. The physiopathological mechanism of the late post-infarction epilepsy
is discussed.

Epileptic seizures in cerebral arterial occlusive dis-
ease have been reported with an incidence varying
from 10 to 28%.1-6 Previous studies reported that
epileptic attacks are more frequent in internal
carotid artery occlusion than in middle cerebral
artery occlusion.36 However there is no clear distinc-
tion between early seizures which occur during the
acute stage of an ischaemic disease because of
biochemical reactions,7 and late recurrent seizures
which represent a true post-infarction epilepsy. The
aim of the present study was to evaluate the occur-
rence of late post-infarction epilepsy in patients with
internal carotid artery or middle cerebral artery
occlusion.

Patients and methods

Clinical data were collected retrospectively on 100 con-
secutive patients with angiographically proven internal
carotid artery occlusion8 and on 70 patients with middle
cerebral artery occlusion.9 Of the 100 patients, 93 were
hospitalised for stroke ipsilateral to carotid occlusion and
seven for ipsilateral transient ischaemic attacks. Of the 70
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patients, 67 had been hospitalised for stroke ipsilateral to
middle cerebral artery occlusion and three for ipsilateral
transient ischaemic attacks. In the internal carotid artery
group 13 died within the first month, 11 underwent surgery
(end-arterectomy, by-pass operation) and were excluded,
eight could not be traced. In the middle cerebral artery
group 14 died in the acute stage of stroke. Therefore the
follow-up data were obtained in 68 patients with internal
carotid artery and 56 patients with middle cerebral artery
occlusion by personal examination or by telephone inter-
views with the local physician (for those two who had died
during the follow-up period).
The carotid group included 48 males and 20 females,

aged 21 to 81 y (average 51-2). The follow-up period
ranged from 1-5 to 5-9 y (median: 3-5 y). The middle cere-
bral artery group included 36 males and 20 females, aged
21 to 81 y (average 54.8). The follow-up ranged from 1 to
5 y (median: 5 y).
When at least one epileptic seizure occurred two weeks

after stroke, late post-infarction epilepsy was considered.
The single seizure was considered as epilepsy in accor-
dance with criteria adopted for post-traumatic
epilepsy,'°- 14 when a late seizure was diagnosed. Care was
taken to exclude other possible causes of seizures
(metabolic encephalopathy, encephalitis, chronic alcohol
abuse, head trauma).

Results

Among the 68 patients with internal carotid artery
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Table 1 Occurrence oflate seizures in patients with
internal carotid artery and middle cerebral artery occlusion

Time of occurrence Internal carotid artery Middle cerebral artery
following stroke occlusion occlusionl

(N = 6) CUM % (N = 12) CUM %

Within 1 yr 6 10N 5 41-6
Within 2 yr 0 - 6 91-6
Within 3 yr 0 - 1 100

occlusion, six (9%) had epileptic seizures (partial
motor seizure in two cases and secondarily general-
ised partial in four cases). Epileptic seizures occur-

red in 100% of cases from 3 to 6 months after the
stroke. Among the 56 patients with middle cerebral
artery occlusion, twelve (21.4%) had epileptic seiz-
ures (both partial motor and secondarily generalised
partial seizures in eight cases, only secondarily
generalised partial seizures in four cases). None of
the patients with transient ischaemic attacks on

admission developed late epileptic seizure.
The epileptic seizures occurred in the middle

cerebral artery group within the first year in five
cases (41-6%), within two years in six cases (91-6%)
and only in one case within the 3rd year (100%).
Statistical analysis revealed a greater incidence of
seizures in the middle cerebral artery group as com-

pared with the carotid group (six out of 68 in inter-
nal carotid artery group and 12 out of 56 middle
cerebral artery group, p < 0 05 chi square test,
Yates correction df 1).
The epileptic seizures are well controlled with

anticonvulsant therapy (phenytoin, carbamazine) in
both groups.

Discussion

In our study the incidence of post infarction epilepsy
was higher in middle cerebral artery occlusion than
in internal carotid artery occlusion, in disagreement
with previous studies.36 It is difficult however to
make a comparison with other reports since they did
not distinguish early seizures from late epilepsy. The
only finding in agreement with our study is that
reported by Cocito et a16 of a higher frequency of
"sequelar" seizures in the middle cerebral artery
group than in the internal carotid artery group. We
believe that a distinction is required between early
and late seizures since early seizures are probably
due to biochemical reactions provoked by
ischaemia,' whereas late seizures are due to chronic
epileptic focus. Middle cerebral artery occlusion is
more frequently of embolic origin'5 and early
recanalisation has been documented by serial
angiographic studies.'6 Pathological evidence sug-
gests that most embolic infarcts are at least mini-

mally haemorrhagic.'7 Experimental studies 18-20
have shown the causative role of blood components
(haemaglobin, ferritin, Cl, Fe) in the development
of a chronic cortical epileptic focus. Therefore we
can hypothesise that post-ischaemic epilepsy occurs
more frequently in middle cerebral artery occlusion
because of higher risk of haemorrhage in the cortical
infarct. As reported for post-traumatic epilepsy,2'
post-ischaemic epilepsy may also be an "iron
epilepsy". Many other similarities can be found
between post-ischaemic epilepsy and post-traumatic
epilepsy: early seizures and late epilepsy are not
directly related,22 23 late seizures are more frequently
generalised whereas early seizures are more fre-
quently partial motor,22 23 the onset of late epilepsy
occurs in the majority of patients within two years
from the time of brain damage.22 23
However, few studies have focused on late post

ischaemic epilepsy as a medical problem. As has
been done in post-traumatic epilepsy, further
studies on late post-ischaemic epilepsy will be neces-
sary in order to identify risk factors and conse-
quently select candidates for prophylactic anticon-
vulsant trials.
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