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Dear Editor,

Arterial spin-labeling (ASL) is a non-contrast-enhanced sequence of
magnetic resonance imaging (MRI) to evaluate cerebral perfusion. ASL
has been widely used in cerebrovascular diseases [1]. Previously, we re-
ported the use of ASL for the diagnosis of late seizure after stroke [2].
Here we report a first case of ASL in a patient with early seizure after
stroke.

1. Case report

An85-year-oldwomanwithnopastmedical history of note present-
ed complaining of sudden dysarthria and right hemiparesis. Brain com-
puted tomography revealed acute hemorrhage in the left putamen
(Fig. 1A). She was started on an antihypertensive agent and rehabilita-
tion. On day 9 after onset, she suddenly developed clonic movements
of the right face and arm followed by disturbance of consciousness
and generalized convulsions. Although T2*-weighted brain MRI
Fig. 1. Initial plain CT shows acute hemorrhage in the left putamen (A). T2*-weighted imaging s
inant hyperintensity along the cerebral cortex soon after the seizure (B, C). Hyperintensity is d
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(repetition time (TR) = 520 ms and echo time (TE) = 18 ms) per-
formed 1 h after the seizure showed no interval changes in the hemato-
ma (Fig. 1B), left-side dominant areas of hyperintensity were detected
along the cerebral cortex on ASL (TR = 4500 ms, TE = 10 ms, and
post-labeling delay = 1500 ms) (Fig. 1C). The blood flow in the left ce-
rebral hemisphere was increased (Table 1). Electroencephalography
performed 6 h after the seizure showed left-sided slow activity, but no
epileptic discharges were apparent. The patient did not experience
any recurrence of attacks during hospitalization. On day 19, hyperperfu-
sion in the left hemisphere was diminished on follow-up MRI (Fig. 1D,
Table 1). Early seizure due to putaminal hemorrhage (secondary gener-
alization of focal seizure) was diagnosed, and no anticonvulsants were
administered. On day 23, she was transferred to a rehabilitation
hospital.
2. Discussion

Early seizure is defined as seizure occurring within the first 2 weeks
after stroke [3]. The diagnosis of early seizure is not difficult when the
typical clinical course characterized by hemi-convulsions is witnessed,
as in the present case. However, in some post-stroke patients who de-
velop aphasia or paralysis without a witness of convulsions, diagnosis
requires differentiation from recurrent stroke, Todd's palsy, and seizures
(including non-convulsive seizures). Although electroencephalography,
single photon emission computed tomography, and positron emission
tomography are useful for the diagnosis of seizures [4], these devices
may not be available at any time in most emergency departments.
Perilesional blood flow is depressed during the acute phase after intra-
cerebral hemorrhage [5]. On the other hand, the blood flow around
the seizure focus is increased during the peri-ictal period [6]. ASL is a
hows no interval changes in the hematoma, and arterial spin labeling shows left-side dom-
iminished 10 days later (D).
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Table 1
Cerebral blood flows in cerebral hemisphere measured with arterial spin-labeling.

Cerebral blood flow
(ml/100 g/min)

Right Left Left/Right

Day 9 17.95 36.47 2.0
Day 19 17.51 24.75 1.4

Fig. 1 (continued).
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non-invasive imaging sequence of MRI to evaluate cerebral perfusion
without requiring administration of contrast agent [7]. ASL imaging
can detect the cortical hyperperfusion that occurs in the peri-ictal
phase of the seizure [8–10]. Although ASL has recently been reported
as useful in the differentiation of late seizure from recurrent stroke [2],
its usefulness in early seizure has not previously been described.

In the present case, ASL imaging revealed hyperperfusion on the af-
fected side of the cerebral cortex in the peri-ictal phase followed by nor-
malization in the inter-ictal state, and these temporary perfusion
changes are consistent with the findings observed in epileptic seizure.
Non-invasive ASL requires only a fewminutes and involves no addition-
al cost if it is incorporated in the protocol as one of the MRI sequences.
Through this first report of the detection of early seizure after stroke
using ASL, we suggest that active introduction of this MRI sequence
may contribute to prompt diagnosis of neurological abnormalities de-
veloping early after stroke due to simultaneous evaluation of changes
to both cerebral perfusion and the primary stroke lesion.
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