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Postcontrast Time-of-Flight MR Angiography
Demonstrating Collateral Flow in

Acute Stroke
To the Editor:

In their interesting study, Pedraza et al1 showed that the
postperfusion contrast-enhanced time-of-flight (TOF) MR an-
giography (Post-CE-MRA) can demonstrate arterial segment
with low flow and avoid overestimation of vascular obstruction.
We agree that Post-CE-MRA supplies additional information of
vascular status in patients of acute ischemic stroke. But Pedraza
et al1 did not confirm the arterial status by using conventional
angiography, and they mentioned that the limitation of Post-CE-
MRA was difficult to differentiate between 2 situations: the
presence of distal flow beyond a proximal vascular stenosis or
the presence of a vascular occlusion with distal flow caused by
the collateral circulation.

In our institution, we also used acute stroke MRI protocol
including precontrast TOF MRA and Post-CE-MRA. We studied
10 patients (5 men, and mean age 66 years) with middle cerebral
artery (MCA) infarction within first 6 hours (mean 2.5 hours)
from symptom onset. We performed acute stroke protocol MRI.
All patients had occlusion of MCA proximal segment (M1) on
precontrast TOF MRA and the presence of distal flow beyond a
proximal complete signal loss segment on Post-CE-MRA (Fig-
ure). After MRI, all patients performed digital subtraction an-
giography. Time interval of the 2 imaging was 47 to 102 minutes
(mean 76 minutes). No patients received thrombolytic therapy
before angiography. Conventional angiography revealed com-
plete occlusion of the M1 segment of MCA (TIMI 0 flow) in all
10 patients with contrast filling the distal branches in a retrograde
fashion beyond the occlusion site of the MCA via leptomenin-
geal and parenchymal collateral flow. The complete signal loss
segment of POST-CE-MRA correlated with the site of complete
MCA occlusion segment on conventional angiography. Our
experience would suggest that Post-CE-MRA flow voids repre-
sent complete occlusion with distal retrograde collateral filling.
The subtotal occlusion situation was not seen on conventional
angiography. This may be attributable to the sample size, and
further experience is required. It is possible in some cases that the
occlusion progressed from subtotal to complete in the time
between the post-CE-MRA and conventional angiography
studies.

Distinguishing between subtotal occlusion and distal retro-
grade collateral filling may be helpful in early stroke treatment
decision-making. Presence of residual flow or subtotal occlusion
is associated with better recanalization rates with intravenous
thrombolytic therapy.2 The IV tissue plasminogen activator
alone approach may be sufficient. Complete occlusion with
distal retrograde collateral filling has been demonstrated to

predict good outcomes in patients receiving intra-arterial
thrombolysis.3,4 Because IV tissue plasminogen activator is
less successful at recanalization in complete occlusion, an
intra-arterial approach could be justified.

We agree with Pedraza et al1 that post-CE-MRA has value in
acute stroke for detected clot burden and ruling out slow flow
from no flow. We agree that post-CE-MRA should be included
in MRI of acute stroke MR.5 Our initial experience confirms that
distal flow signal intensity beyond the obstruction represents
retrograde collateral filling in most cases.
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Precontrast (A) TOF MRA shows occlu-
sion of right MCA proximal portion. Post-
contrast (B) TOF MRA visualizes com-
plete signal loss segment with contrast
filled distal MCA branches at the right
MCA.
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