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Abstract

A 23-year-old man was admitted to our hospital due to loss of consciousness and a generalized convulsive
seizure. He was diagnosed as having primary epilepsy and treated with antiepileptic drugs. Emergency CT
scan of the head showed no abnormality. However, MRI scan of the head several days after admission re-
vealed fresh infarctions caused by occlusion of the basilar artery, i.e., “top of the basilar” syndrome. This
case indicates the need for precise differential diagnosis of convulsive seizure in an emergency situation. It
should also be borne in mind that basilar occlusion with ‘onset seizure’ can occur even in young adults who

have no risk factors for stroke.
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Introduction

Case Report

Convulsive seizure is a characteristic neurological symp-
tom of patients with stroke. The seizures associated with
stroke are classified into two types: early-onset seizure,
which occurs within 2 weeks after stroke, and late-onset sei-
zure, which occurs after 2 weeks (1). Early-onset seizure is
thought to be caused by ischemic or hemorrhagic lesions in
the cerebral cortex (2). In particular, if a seizure occurs
within 24 hours after onset of stroke, it is defined as an ‘on-
set seizure’ (3). In some cases, a seizure is seen as an initial
symptom of stroke in the acute stage. If both seizure and
hemiparesis are initially apparent, a tentative differential di-
agnosis (i.e., Todd’s paralysis with epilepsy or onset seizure
with stroke) is difficult (4). After a diagnosis of epilepsy has
been made, the possibility of stroke tends to be unlikely, es-
pecially if the patient is young and healthy.

Here, a case of basilar artery occlusion (“top of the basi-
lar” syndrome), initially presenting as convulsive seizure, in
a young adult is presented, and the difficulty involved with
diagnostic work-up in this case is discussed.

A healthy 23-year-old man was admitted because of loss
of consciousness and a generalized tonic-clonic convulsive
seizure. He had developed a slight upper respiratory tract in-
fection about a week before admission. The main symptoms
were sore throat and mild fever. He had no rhinorrhea,
cough, or diarrhea. After the onset of the headache, he sud-
denly vomited several hours before admission on that day.
His growth and development from birth had been normal.
There were no congenital disorders or a history of epilepsy,
head trauma, migraine, collagen diseases, brain tumor, drug/
alcohol intoxication, psychiatric disease, arteriovenous mal-
formation of the central nervous system, or stroke. The pa-
tient also had no family history of stroke or neuromuscular
disease. On admission, the general findings were normal ex-
cept for fever (37.9C). There were neither leg edema nor
skin lesions. On neurological examination, the patient was
comatose, and conjugate eye deviation to the left was pre-
sent. There were no meningeal signs. After resolution of the
generalized convulsive seizure, right hemiparesis was noted.
Bilateral Babinski signs were present. An emergency head
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Figure 1.
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Head MRI scan (diffusion-weighted image) shows high intensity in the right cerebellum,

left midbrain (cerebral peduncle), bilateral medial temporal lobes, and bilateral thalami. There are

also no definite abnormal features in the frontal and parietal lobes and basal ganglia.

Figure 2. MR angiography (MRA) shows occlusion at the
top of the basilar artery. There are no other significant abnor-
mal findings such as an aneurysm or stenosis of the major ce-
rebral arteries.

CT scan showed no abnormal findings. Laboratory data
showed normal values except for a mild inflammatory reac-
tion (white blood cells 12,000/uL, C reactive protein 0.18
mg/dL). Blood sugar and serum electrolyte levels were
within normal limits. Creatine kinase increased (349 IU/L)
transiently a few days after admission and immediately nor-
malized. Cerebrospinal fluid examination showed neither
pleocytosis nor any other abnormal findings.

Based on the clinical presentation and diagnostic findings,
the patient was initially considered to be in the post-ictal
stage of epilepsy, and thus the right hemiparesis was as-
sumed to be Todd’s paralysis. Consequently, an anti-
epileptic drug (diazepam) was administered, and the patient
was expected to recover consciousness. However, 4 days af-
ter admission, there was no evident improvement in his neu-
rological signs. An electroencephalogram showed a constant
diffuse slow, high voltage wave. No spike waves were de-
tected. Therefore, it was suspected that other intracranial le-
sions might be present, and a head MRI scan was per-
formed. This revealed multiple fresh infarctions in the right
cerebellum, left midbrain, bilateral medial temporal lobes,
and bilateral thalami (Fig. 1). MR angiography showed oc-
clusion of the rostral segment of the basilar artery (Fig. 2).

Accordingly, therapy for cerebral infarction was started

immediately. Heparin 10,000 units/day, edaravone 60 mg/
day, and glycerol 400 ml/day were administered in the
acute phase. Furthermore, high dose methylprednisolone
(1,000 mg/day x3 days) was also administered because we
considered that intracranial lesions caused by vasculitis with
collagen disease as a differential diagnosis immediately after
revealing the result of head MRI. And citicoline was added
to prevent brain edema and improve the patient’s state of
consciousness. Despite the delay in the correct diagnosis and
initiation of appropriate therapy, the patient’s neurological
symptoms showed a gradual improvement.

There were no signs of atrial fibrillation or a patent fora-
men ovale on several examinations of the cardiovascular
system, such as electrocardiogram and trans-thoracic/esopha-
geal echocardiogram. There were no complaints of dyspnea
or chest pain, and his respiratory function was essentially
normal. The values of protein C/S, anti-thrombin III, platelet
factor IV and other factors of the coagulation system were
within normal limits. Anti-cardiolipin antibody and lupus
anticoagulant were negative.

To prevent a second stroke event, antiplatelet therapy (as-
pirin and cilostazol) was continued. Anti-epileptic drugs
were not continued because there were no further convulsive
seizures. Fortunately, by 4 months, the patient showed al-
most full recovery of daily living activities, and he returned
to his previous job 8 months after onset.

In addition, the improvements (i.e., reductions of infarct
lesions and recanalization of the basilar artery) were also
confirmed on the follow-up head MRI/MRA (Fig. 3). Dur-
ing follow-up of about 2 years after discharge, no further
strokes occurred.

Discussion

Convulsive seizures are frequently observed in patients
admitted for neurological emergencies, and in each case it is
important to investigate the cause in order to start appropri-
ate treatment as soon as possible. When a patient is young
and healthy, the combination of loss of consciousness and
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Figure 3. Follow-up images of head MRI/MRA performed 3 months after admission. In the left

part, T2-weighted MRI images show the lesions of infarction that have decreased in size. In the right

part, note that the MRA shows that the top of the basilar artery is clearly described, possibly reflect-

ing the recanalization of that part.

convulsive seizure tends to be diagnosed as primary epilepsy
if there is no evidence of a secondary cause such as brain
tumor, meningoencephalitis, drug intoxication, hypoglycemia
or electrolyte imbalance.

If the same symptoms are initially observed in an elderly
patient, the possibility of stroke also needs to be considered.
Burn et al reported that patients presenting with a first at-
tack of stroke have a 2% risk of onset seizure (3). Transient
conjugate eye deviation to the left in this case might reflect
that a certain effect on the neural pathways of ocular move-
ment was caused by both stroke and the complicated seizure
at the same time.

Generally, early onset seizure caused by cerebral infarcts
is relatively more common when the anterior circulation,
rather than the posterior circulation, is affected (5). The pre-
cise mechanism whereby infarcts in the posterior circulation
cause seizure is still unknown. Penfield suggested a ‘“cen-
trencephalic system” in which the brainstem functioned as a
causative center of seizures (6). Recently, Kohsaka et al re-
ported that brainstem auditory evoked potentials preceded
the onset of cortical paroxysmal discharges in patients with
absence seizure (7), thus supporting the classic theory of a
centrencephalic system.

However, when encountering an emergency case of con-
vulsive seizure, it is clinically difficult to initially suspect in-
volvement of the brainstem, which is supplied by the verte-

brobasilar artery. Saposnick and Caplan have maintained
that the convulsive-like movements in brainstem stroke are
different from epileptic seizures, and that sudden onset of a
decerebrate posture tends to be regarded as a convulsive sei-
zure. They suggested that such movement is an important
sign for an earlier diagnosis of pontine stroke (8). Although
their incidence is low, it should be borne in mind that con-
vulsive seizures or convulsive-like movements can be caused
by brainstem lesions (included in the territory of the poste-
rior circulation) in some cases.

If a stroke event occurs in a young adult, certain charac-
teristic diseases in the patient’s background should be con-
sidered. These diseases may influence the onset of stroke
and can include vascular anomalies (e.g., arteriovenous mal-
formation or moyamoya disease), genetic diseases (e.g.,
Marfan syndrome), disorders of the coagulation system, col-
lagen diseases, or recent trauma to the head or neck.

In a young healthy adult without any of the obvious fac-
tors mentioned above, cerebral artery dissection can also be
considered as a cause of stroke (9). However, details of the
background and the optimal management for cerebral artery
dissection are still unknown (10).

We tried to investigate the cause of the stroke event in the
present case. According to the general clinical conditions
and several examinations of the cardiovascular system, para-
doxical cerebral embolism and pulmonary embolism would
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be ruled out. And disorder of the coagulation system would
be ruled out as possible causes of the stroke event by the re-
sults of laboratory data. Because the value of platelets was
normal, and also lupus anti-coagulant and anti-cardiolipin
antibody were negative, anti-phospholipid antibody syn-
drome could be ruled out. Cerebral angiography was per-
formed about 2 months after the onset of stroke and showed
no evidence of basilar artery dissection. However, if dissec-
tion had occurred, the lesions might be repaired in this
stage. In addition, headache and vomiting were present on
the day of admission, which may reflect the pathogenic
mechanism of basilar artery dissection. Thus, it is suspected
that basilar artery dissection played an important role as a
cause of stroke in this case, although no directly supportive
findings were obtained.

The present case had two important clinical characteris-
tics. One was that basilar artery occlusion presented with
convulsive seizure as the initial symptom. The second was
that an ischemic stroke event occurred in a young healthy
adult who had no past or family history of stroke or any of
the associated risk factors. These circumstances were both
clinically atypical. Accordingly, ischemic stroke seemed a
very unlikely possibility on admission. In fact, on the basis
of the initial findings, head CT scan, and laboratory data,
we mistakenly diagnosed primary epilepsy rather than
stroke, and immediately administered anti-epileptic medica-
tion. As a result, several days went by before a correct diag-
nosis was established, thus delaying the introduction of ap-
propriate therapy.

In patients during the acute phase of stroke, a good prog-
nosis is dependent on a quick and accurate diagnosis. The
present case illustrates that this type of ischemic stroke can
occur even in a young healthy adult with no risk factors. In
a differential diagnostic procedure for convulsive seizure un-
der emergent conditions, we should consider not only pri-
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mary epilepsy but also other neurological diseases. If no sig-
nificant abnormality has been demonstrated by the initial
head CT scan, and no recovery from consciousness distur-
bance is evident beyond 24 hours after onset, a follow-up
CT or a further examination with a head MRI scan should
be done as quickly as possible.

The authors state that they have no Conflict of Interest (COI).

References

1. Berges S, Moulin T, Berger E, et al. Seizures and epilepsy follow-
ing strokes: recurrence factors. Eur Neurol 43: 3-8, 2000.

2. Kilpatrick CJ, Davis SM, Tress BM, Rossiter SC, Hopper JL, Van-
dendriesen ML. Epileptic seizures in acute stroke. Arch Neurol
47: 157-160, 1990.

3. Burn J, Dennis M, Bamford J, Sandercock P, Wade D, Warlow C.
Epileptic seizures after a first stroke: the Oxfordshire Community
Stroke Project. BMJ 315: 1582-1587, 1997.

4. Slyaja PN, Dzialowski I, Krol A, Roy J, Federico P, Demchuk
AM; Calgary Stroke Program. Role of CT angiography in throm-
bolysis decision-making for patients with presumed seizure at
stroke onset. Stroke 37: 915-917, 2006.

5. De Reuck J, De Groote L, Van Maele G, Proot P. The cortical in-
volvement of territorial infarcts as a risk factor for stroke-related
seizures. Cerebrovas Dis 25: 100-106, 2008.

6. Penfield W. Epileptic automatism and the centrencepalic integrat-
ing system. Res Publ Assoc Res Nerv Ment Dis 30: 513-528,
1950.

7. Kohsaka S, Mizukami S, Uetake K, Sakai T, Kohsaka M. Brain-
stem triggers absence seizures in human generalized epilepsy.
Brain Res 837: 277-288, 1999.

8. Saposnick G, Caplan LR. Convulsive-like movements in brainstem
stroke. Arch Neurol 58: 654-657, 2001.

9. Bevan H, Sharma K, Bradley W. Stroke in young adults. Stroke
21: 382-386, 1989.

10. Kawaguchi S, Sakaki T, Tsunoda S, et al. Management of dissect-
ing aneurysms of the posterior circulation. Acta Neurochir (Wien)
131: 26-31, 1994.

© 2011 The Japanese Society of Internal Medicine
http://www.naika.or.jp/imindex.html

1428



