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Fig. 1. Right carotid stenosis in 68-
year-old male with transient left side
weakness.

A. Contrast-enhanced T1-weighted
MR image shows vascular enhance-
ment of the right frontal lobe cortex.

B. Diffusion weighted image shows
multiple nodular high signal intensity
on the right deep white matter, which
is border zone infarcts pattern.

C. The time delay on right hemisphere
is noted on TTP (time to peak) map of
MR perfusion study.

D. Neck lateral angiography with con-
trast injection of the right common
carotid artery shows severe stenosis
measured to 93% degree stenosis by
NASCET method on cervical segment
of right internal carotid artery.
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Fig. 2. The degree of carotid stenosis and vascular enhance-
ment. The degree of carotid stenosis and the frequency of vas-
cular enhancement correlated statistically (p=0.000).
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Fig. 3. Collateral flow and vascular enhancement. The pres-
ence of retrograde pial collateral flow and mixed form of ante- i
grade and retrograde collateral flow on cerebral DSA (digital
subtraction angiography) were related with the occurrence of
vascular enhancement (p=0.002).
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Fig. 4. DWI lesion pattern and vascular enhancement. The defect defect defect
presence of border zone infarcts pattern on DWI was related Reftusmdeest

with the occurrence of vascular enhancement (p=0.004). (SI:
signal intensity, DWTI: diffusion weighted image, PAI: perforat-
ing artery infarcts, PI: pial infarcts, Territorial: territorial in-
farcts, BZ: border zone infarcts)

Fig. 5. Perfusion defect and vascular enhancement. In 23 pa-
tients with MR perfusion study, the presence of perfusion de-
fect was related with the occurrence of vascular enhancement
(p=0.002).

— 4 —



2007;57:1-6

Essig (3)

95%
©).

(pial infarcts)
(border zone infarcts)

®).

24
@-

(CY))

75%

(Lee) (®

=

w

a1

T2
, FLAIR , , TOF (time of flight)
T1

T1

o ooad

. Mueller DP, Yuh WT, Fisher DJ, Chandran KB, Crain MR, Kim

YH. Arterial enhancement in acute cerebral ischemia: clinical and
angiographic correlation. AJNR Am ] Neuroradiol 1993;14:661-668

. Chaves CJ, Silver B, Schlaug G, Dashe ], Caplan LR, Warach S.

Diffusion-and perfusion-weighted MRI pattern in borderzone in-
farcts. Stroke 2000;31:1090-1096

. Essig M, von Kummer R, Egelhof T, Winter R, Sartor K. Vascular

MR contrast enhancement in cerebrovascular disease. AJNR Am |
Neuroradiol 1996;17:887-894

North American Symptomatic Carotid Endarterectomy Trial.
Methods, patient characteristics, and progress. Stroke 1991;22:711-
720

. Lee DK, Kim ]S, Kwon SU, Yoo SH, Kang DW. Lesion patterns

and stroke mechanism in atherosclerotic middle cerebral artery
disease: early diffusion-weighted imaging study. Stroke
2005;36:2583-2588

. Barnett HJ, Taylor DW, Eliasziw M, Fox AJ, Ferguson GG, Haynes

RB, et al. Benefit of carotid endarterectomy in patients with symp-
tomatic moderate or severe stenosis. North American
Symptomatic Carotid Endarterectomy Trial Collaborators. N Engl |
Med 1998;339:1415-1425

. Norris JW, Zhu CZ, Bornstein NM, Chambers BR. Vascular risks

of asymptomatic carotid stenosis. Stroke 1991;22:1485-1490

. Carr S, Farb A, Pearce WH, Virmani R, Yao ]S. Atherosclerotic

plaque rupture in symptomatic carotid artery stenosis. J Vasc Surg
1996;23:755-765



MR

J Korean Radiol Soc 2007;57:1-6

The Significance of Vascular MR Contrast
Enhancement in Carotid Stenosis'

Myongjin Kang, M.D., Jackwan Cha, M.D.?, Sunseob Choi, M.D.

'Department of Radiology, College of Medicine, Dong-A University
“Department of Neurology, College of Medicine, Dong-A University

Purpose: To determine the significance of vascular MR contrast enhancement in carotid stenosis.

Materials and Methods: Forty patients that had angiographically proved carotid stenosis were selected for the
study. A blind interpretation of vascular enhancement on an enhanced T1 weighted image, the lesion pattern
on a DWI (diffusion weighted image), a perfusion defect on a MR perfusion image, the degree of stenosis, and
collateral flow on cerebral DSA (digital subtraction angiography) was made by two observers, retrospectively.
DWI lesion patterns were classified as having no high signal intensity, small PAI (perforating artery infarcts),
large PAI, pial infarcts, territorial infarcts, and border zone infarcts. We evaluated the statistical correlation be-
tween vascular enhancement and the degree of stenosis, collateral flow, the DWI lesion pattern and the pres-
ence of a perfusion defect, respectively.

Results: The degree of carotid stenosis and the frequency of vascular enhancement correlated statistically
(p=0.000). The presence of retrograde collateral flow on cerebral DSA and the border zone infarcts pattern on
DWI were related with the occurrence of vascular enhancement (p=0.002, p=0.004). In 23 patients that un-
derwent a MR perfusion study, the presence of a perfusion defect was also related to the occurrence of vascu-
lar enhancement (p=0.002).

Conclusion: Vascular MR contrast enhancement may indicate a cerebral hypoperfusion in carotid stenosis.
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