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Reversal of Abnormal Ischemic Vascular Enhancement after
Intracerebral Angioplasty

Larry S. Kessler and Robert C. Dawson III
Summary: We describe ischemia-related cerebral vascular en-
hancement on contrast-enhanced MR images that resolved after
correction of a flow-limiting lesion. A brief literature review,
highlighting some of the original work in this area, is included.
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Many articles have been written about enhancement
patterns seen on contrast-enhanced magnetic resonance
(MR) images in patients with cerebral infarction. Abnormal
arterial enhancement has been described as one of the
initial findings in acute ischemia (1). We present a case of
marked abnormal cerebral vascular enhancement that re-
solved after correction of an underlying vascular stenosis.

Case Report
A 58-year-old woman had two episodes of left-sided

monocular blindness, each lasting approximately 4 hours.
Her medical history included polymyalgia rheumatica, er-
ythema nodosum, and temporal arteritis. Results of a
physical examination done at the time of presentation,
including a detailed neurologic examination, were normal.
CT findings were unremarkable, but a cerebral arteriogram
revealed a 5-mm saccular aneurysm of the left anterior
choroidal artery and a 4-mm aneurysm involving the pos-
terolateral aspect of the left internal carotid artery at the
level of the origin of the superior hypophyseal artery.

A craniotomy was performed, during which the left an-
terior choroidal artery aneurysm was clipped, and the left
internal carotid artery/superior hypophyseal artery was
wrapped circumferentially with muslin held in place with a
Yasargil miniclip (an ordinary aneurysm clip could not be
placed for technical reasons). The patient did well postop-
eratively and was asymptomatic until approximately 4
months after surgery, when numbness of the face and right
arm and expressive aphasia developed.

Arteriography at this time revealed a critical stenosis of
the left supraclinoid internal carotid artery (Fig 1A), which
was thought to be caused by perivascular fibrosis resulting
from the prior surgery. A contrast-enhanced T1-weighted
MR image, although limited by the susceptibility artifact in
the surgical bed, showed intense vascular enhancement
over the left cerebral hemisphere (Fig 1B).

Preparatory to angioplasty, 500 000 units of urokinase
were infused locally through a Tracker microcatheter to
ensure that the stenosis did not represent an area of mural
thrombus. Angioplasty of the area of stenosis was per-
formed successfully with the use of a 2-mm microballoon
through an 8F base catheter in the internal carotid artery
(Fig 1C). The patient had no complications. A repeat MR
image 1 day after the procedure revealed some diminution
in the left hemispheric vascular enhancement. The pa-
tient’s signs and symptoms abated and she was dis-
charged 3 days after the procedure on anticoagulation
medication. A follow-up MR image 1 month later showed
resolution of the vascular enhancement (Fig 1D). Given
the clinical circumstances and related time course, the
enhancement was thought to most likely represent a tran-
sient phenomenon related to regional ischemia.

Discussion
Soon after its introduction, contrast-enhanced MR im-

aging began to be used in the assessment of ischemia and
infarction. Initial studies with this technique by such au-
thors as Crain et al (1), Elster and Moody (2), and Yuh et
al (3) demonstrated parenchymal enhancement with ga-
dopentetate dimeglumine in ischemic regions usually by
about day 7 in the evolution of an infarction. The enhance-
ment was shown to be most intense between the 8th and
18th days by Virapongse and colleagues (4). The mecha-
nism for this parenchymal enhancement was proposed to
be related to the leakage of macromolecules from a dis-
rupted blood-brain barrier following reperfusion of an af-
fected area, and this theory was supported by work with
acute experimental cerebral ischemia in cats (5).

A more intriguing finding in this area of study was that
of vascular enhancement, which could be observed within
the first 2 hours after the onset of ischemia (1). This was
shown to occur in large vessels supplying cortical distri-
butions and not in terminal branches and vessels supply-
ing noncortical lesions, most likely because of their small
size. The mechanism of this enhancement is postulated by
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Fig 1. A, Left internal cerebral artery
injection before angioplasty shows critical
stenosis of the supraclinoid carotid artery.

B, Contrast-enhanced T1-weighted MR
image shows marked vascular enhance-
ment in the left middle cerebral artery dis-
tribution.

C, Angiogram shows significant im-
provement in the caliber of the stenosed
region after angioplasty.

D, Follow-up MR image 1 month after
angioplasty shows resolution of vascular
enhancement in the left middle cerebral
artery territory.

270 KESSLER AJNR: 17, February 1996
many authors to be slow flow within arteries distal to an
occlusion that are filled by collateral supply and enhance
in much the same way as do some cortical veins and the
cavernous sinuses (6). This arterial enhancement has
been touted as a potentially valuable aid in the early diag-
nosis of ischemia, often preceding even the development
of T2 signal abnormalities (1).

Although initially studied in the setting of ischemia usu-
ally progressing to complete infarction, the vascular en-
hancement sign, as illustrated in the above case, promises
to be a useful adjunct to other radiologic and clinical signs
both in verifying ongoing ischemia and in determining its
course and response to therapy. This is especially so given
the advent of cerebral revascularization techniques, such
as thrombolysis and angioplasty.
References
1. Crain MR, Yuh WT, Greene GM, et al. Cerebral ischemia: evalua-

tion with contrast-enhanced MR imaging. AJNR Am J Neuroradiol
1991;12:631–639

2. Elster AD, Moody DM. Early cerebral infarction: gadopentetate
dimeglumine enhancement. Radiology 1990;177:627–632

3. Yuh WT, Crain MR, Loes DJ, et al. MR imaging of cerebral isch-
emia: findings in the first 24 hours. AJNR Am J Neuroradiol
1991;12:621–629

4. Virapongse C, Mancuso A, Quisling R. Human brain infarcts: Gd-
DTPA-enhanced MR imaging. Radiology 1986;161:785–794

5. McNamara MT, Brant-Zawadzki M, Berry I, et al. Acute experi-
mental cerebral ischemia: MR enhancement using Gd-DTPA. Ra-
diology 1986;158:701–705

6. Sato A, Takahashi S, Yoshiaki S, et al. Cerebral infarction: early
detection by means of contrast-enhanced cerebral arteries at MR
imaging. Radiology 1991;178:433–439


