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A77-year-old man was taken
to his local emergency de-

partment with symptoms of is-
chemic stroke of about 5 hours’
duration. He had been speaking
and mobilizing normally on wak-
ing; however, about 50 minutes
later his wife observed that he
had returned to bed and was not
speaking, but she was unaware
that anything was wrong. Two
hours later she realized that he
was unable to speak and had de-
veloped weakness of his right
face, arm and leg. At the emer-
gency department, he was alert
and could comprehend simple
commands but had a severe ex-
pressive aphasia. He had normal
motor function on the left side
but a profound weakness of his
right arm (0/5 power) and leg
(2/5 power). The plantar reflex
was upgoing on the right, and
sensation was decreased to all
stimuli, but with no signs of
visual field neglect. His stroke

severity score was 16 out of a
possible 42 on the National In-
stitute of Health Stroke Scale
(NIHSS). In general, higher
scores reflect more severe deficits
and a higher probability of death
and disability. A baseline head
CT scan (not shown) showed
early ischemic changes, with loss
of grey–white matter differentia-
tion in the left lentiform nucleus. 

Because about 5 hours had
passed since the patient was last
well, he was beyond the normal
3-hour window for the admini-
stration of tissue plasminogen
activator (tPA). However, after
discussing the possible benefits
and risks of such therapy in the
3–6-hour window after stroke
onset, the family consented to in-
travenous tPA administration as
part of a multicentred research
study protocol. MRI scanning of
the patient’s brain, before and af-
ter tPA treatment, was also con-
sented to as part of the study.

MRI can image both the size
of the perfusion defect in the
brain (using perfusion-weighted
imaging [PWI]) as well as the size
of the most severely affected tis-
sue (seen on diffusion-weighted
imaging [DWI]). The size of the
early PWI defect is a better de-
terminant of clinical outcome
and final infarct volume than is
the size of the early DWI de-
fect.1 Early ischemic lesions
identified on DWI may expand
over subsequent hours or days
to match the size of the larger
PWI defect, with the area of dif-
fusion–perfusion image mis-
match representing potentially
salvageable tissue. Early resolu-
tion of the PWI lesion, which
may follow thrombolysis, results
in smaller final infarct volumes1

and, as postulated, improved
neurological outcomes.

Our patient underwent both
DWI and PWI scanning before
and after administration of the

Use of MRI in the identification and treatment 
of early ischemic stroke lesions
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tPA therapy. The initial DWI
scan (Fig. 1) showed a hyper-
intense signal within the left
lentiform nucleus (arrow). The
initial PWI scan (Fig. 2) showed
a larger, wedge-shaped area of
delayed perfusion (outlined) in-
volving most of the territory
supplied by the middle cerebral
artery (MCA). This finding was
in keeping with a proximal MCA
occlusion, as demonstrated on
magnetic resonance angiography
(Fig. 3, arrowhead).

Intravenous tPA therapy was
started nearly 6 hours after the
presumed onset of the stroke.
One hour later some neurologi-
cal improvement was observed,
and 6 hours later the patient had
some residual dysarthria, aphasia
and facial weakness but had re-
gained most of the strength in
his right arm and leg and had a
revised NIHSS score of 5. Al-
though a repeat DWI scan at 6
hours post-tPA (Fig. 4) revealed
changes in the left lentiform nu-

cleus (arrow) that were similar
to those seen before thrombo-
lytic therapy, a repeat PWI scan
showed reversal of many of the
changes in the MCA-supplied
territory (Fig. 5). The radiologi-
cal improvement seen on the
PWI scan and the neurological
improvement seen clinically
were in keeping with recanaliza-
tion of the left MCA, as seen on
magnetic resonance angiography
(Fig. 6). CT scanning on subse-
quent days (not shown) con-
firmed the subcortical nature of
the infarct, without hemorrhagic
complication. After 48 hours the
patient’s NIHSS score had im-
proved to 3, and he was referred
for stroke rehabilitation before
discharge home.

Although tPA is typically
used only within the first 3 hours
after onset of an acute ischemic
stroke, a meta-analysis of throm-
bolytic studies has shown that
patients may still benefit from
tPA therapy if it is begun up to 6

hours after symptom onset,
without a significant increase in
the risk of hemorrhagic compli-
cations.2 The case we have de-
scribed illustrates how MRI, of
both perfusion and diffusion de-
fects, may ultimately help to se-
lect patients who would benefit
the most from tPA therapy in
the 3–6-hour window.
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Reason for posting: Influenza is a common and potentially serious
infection in children. Neuraminidase inhibitors are sometimes used
to treat and prevent the disease in some children. However, the US
Food and Drug Administration (FDA) recently warned that studies
involving juvenile rats showed potential toxicity of oseltamivir for
human infants less than a year old (www.fda.gov/medwatch
/SAFETY/2003/safety03.htm#tamiflu).

The drug: Oseltamivir (Tamiflu) inhibits the influenza neuraminidase
enzyme, thus preventing the release and dispersion of budding
viruses. In Canada the drug can be used to treat influenza in children
older than 1 year with symptoms of less than 2 days’ duration and to
prevent the disease in children over 13 years old.

The unpublished trial described by the FDA involved 7-day-old
rats being fed a single dose of 1000 mg/kg of oseltamivir — about 250
times the dose recommended for children. The treatment was toxic,
often killing the animals, and brain levels of the drug were 1500 times
those of adult animals exposed to the same dose. It is hypothesized
that an immature blood–brain barrier may cause the toxicity.

What to do: Oseltamivir should not be given to children less than a
year old. Basic infection control precautions such as keeping the
child away from sick people, frequent handwashing and flu shots (for
children over 6 months old and caregivers) may be the best way to
prevent the disease. The relative safety profile of other antiviral
agents (amantadine, zanamivir) in the very young pediatric popula-
tion is unclear. — Eric Wooltorton, CMAJ

Oseltamivir (Tamiflu) unsafe
in infants under 1 year old
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