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We present three patients with a focal brain lesion with
transient focal neurological deficit associated with transient
subcortical FLAIR hypointensity. All patients had normal
blood glucose levels.

The first patient was a 50-year-old patient with a history
of solitary left frontal brain metastasis (from lung adeno-
carcinoma) treated by lung surgery, chemotherapy (cis-
platin-vinorelbine), and brain surgery and radiotherapy
7 year earlier, presenting with subacute aphasia and right
hemiplegia lasting for several weeks followed by pro-
gressive improvement and complete recovery. MRI
(Fig. 1) showed a left frontal sequellary lesion, left hemi-
spherical subcortical FLAIR hypointensity, cortical left
occipito-parietal DWI and occipito-parieto-temporal
FLAIR hyperintensity, and leptomeningeal gadolinium
enhancement. FLAIR hypointensity persisted (together
with cortical DWI and FLAIR hyperintensities) on MRI
performed on day 1, 3, and 16, and disappeared after
2 months. Consecutive electroencephalographams (EEG)
during the first 10 days (the first EEG was performed only
48 h after symptoms onset) showed left hemispherical
slowing. In spite of absence of epileptical EEG abnor-
malities, the patient was treated by valproic-acid 500 mg
bid and levetiracetam 1500 mg bid. FDG-PET 6 weeks
after symptom onset (while the patient had still slight
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aphasia and hemiparesis) showed left hemispherical corti-
cal hypometabolism. Thoraco-abdominal-pelvic CT,
whole-body FDG-PET, three consecutive lumbar punc-
tures, genetic analysis for MELAS/CACNA1A/ATP1A2,
and blood pristanic acid level were all normal. Brain FDG-
PET normalised 6 months later. Transient clinical and
imaging abnormalities (possibly including also the sub-
cortical FLAIR hypointensities) were thought to be due to
partial status epilepticus (probably related to the left frontal
sequellary lesion) which could not be demonstrated by
EEG performed only 48 h after symptom onset.

The second patient was a 48-year-old woman presenting
with subacute right homonymous hemianopsia and alexia.
MRI (Fig. 1), performed 7 days after symptom onset,
revealed on FLAIR sequences a left occipital periventrical
hyperintensive lesion surrounded by a subcortical temporo-
occipital-parietal hypointensity in the absence of gadolin-
ium enhancement, cortical signal changes, or DWI/ADC
abnormalities. EEG was not performed. Lumbar puncture
showed 35 leucocytes/mm> and oligoclonal bands. Symp-
toms improved progressively during the week following
symptom onset with complete recovery. After recovery, the
FLAIR hypointensity disappeared while the hyperintense
lesion persisted. FDG-PET showed occipital hypometabo-
lism. Two months later, two supplementary brain FLAIR
hyperintense lesions appeared and spinal MRI revealed
three lesions compatible with asymptomatic segmental
myelitis. Biopsy of the periventricular lesion showed an
inflammatory demyelinating lesion (with the presence of
demyelination, macrophage infiltration, and perivascular
lymphocytic cuffing). A diagnosis of multiple sclerosis
(with an initial tumefactive lesion) was made. In this
patient, it was unclear if the transient neurological deficit
and/or subcortical FLAIR hypointensity were related only
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Fig. 1 MRI of patient 1 (a—e), 2 (f—j), and 3 (k—0) showing in patient
1 a left frontal sequellary lesion (d, arrowheads) and left hemispher-
ical subcortical hypointensity (a—d, arrows; also slightly hypointense
on DWI, e) on FLAIR sequences associated with slight left occipito-
parietal cortical DWI hyperintensity (e, arrows). In patient 2, a left
occipital periventrical hyperintensive lesion (f and g, arrowheads) is

to the inflammatory lesion itself or if other (e.g., seizure-
related) mechanisms played also a role.

The third patient, 39-year-old patient, presented with
two transient (45 and 60 min lasting) episodes of
palinopsia and alexia. Three hours after the second episode,
MRI (Fig. 1) showed left temporo-occipital subcortical
hypointensity on FLAIR associated with a left occipito-
parietal congenital venous malformation. EEG, performed
the day after, was normal. FLAIR hypointensity disap-
peared on MRI 1 month later. A probable diagnosis of two
partial epileptic seizures (potentially related to the venous
malformation) was made. The transient subcortical FLAIR
hypointensity might be related to seizure-related
mechanisms.

Subcortical FLAIR hypointensity (often associated
with low signal on DWI and/or ADC) has been
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subcortical

seen surrounded by a
hypointensity (f-j, arrows) on FLAIR sequences. In patient 3, a left
temporo-occipital subcortical hypointensity is seen on FLAIR (k-m,
arrows) is seen associated with a left occipito-parietal congenital
venous malformation on gadolinium-enhanced T1-weighted imaging
(n and o, arrowheads)

temporo-occipital-parietal

described in different disorders including seizures
associated with nonketotic hyperglycemia, ischemia,
multiple sclerosis, leptomeningeal metastasis, meningi-
tis/meningoencephalitis, Sturge—Weber syndrome, moy-
amoya disease [1, 2]. Several hypotheses have been
proposed to explain FLAIR hypointensity: the accu-
mulation of nonheme iron, a feature of early cortical
ischemia, and the presence of free (paramagnetic—be-
cause of their unpaired electrons) radicals possibly
related with excitotoxic damage [2].

In earlier reported cases, subcortical FLAIR
hypointensities, because of the transient character and the
frequently associated—more classical—periictal MRI
abnormalities (e.g., cortical DWI/FLAIR hyperintensities,
leptomeningeal enhancement), were often interpreted as a
seizure-related phenomenon. In our three patients, only one
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(patient 1) had associated classical periictal MRI abnor-
malities. In large patient series with periictal MRI abnor-
malities; however, FLAIR/T2 hypointensity has been only
described in one patient [3-5]. In our opinion, the most
probable hypothesis to explain the subcortical FLAIR
hypointensity in our patients (based on the transient char-
acter of the neurological/FLAIR abnormalities and the
association of more classical periictal MRI abnormalities in
patient 1) would be a seizure-related phenomenon.

However, in our patients, EEG never showed epileptic
activity (although in only one patient EEG was performed
during the neurological deficit), no positive symptoms were
seen, and in one patient (patient nr 3) FLAIR hypointensity
was seen after clinical recovery and episodes of focal
neurological deficit were relatively short lasting. Therefore,
we cannot exclude the possibility of non-seizure-related
transient neuronal dysfunction related to the focal brain
lesion.

Based on earlier reports, the presence of free radicals
due to neuronal suffering (seizure-related or not) seems to
be the most probable hypothesis to explain subcortical
FLAIR hypointensities in our patients.
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