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—Abstract—

A thromboembolic stroke is believed to be precipitated by a rupture of vulnerable
atheromatous plaques. Until recently the assessment of a further risk of stroke in high-risk
patients in whom atherosclerosis has presented with a transient ischaemic attack (TIA), has
been confined to a quantitative assessment of the luminal patency of the internal carotid
artery. These traditional stratification parameters are no longer believed to be the most
accurate predictors of a thrombo-embolism. This is because the process of vessel wall
remodeling can maintain a luminal patency, and consequently, quite large friable plaques may
remain unidentified. Accordingly, there is a need for an improved risk assessment.

The fibrous cap of a vulnerable plaque is thinner, and an intraplaque hemorrhage and
inflammation can occur during the development of atherosclerotic plaque. Several imaging
methods for identifying vulnerable plaques have been developed. Recently, high resolution
magnetic resonance (MR) imaging has emerged as an accurate non-invasive tool that can
characterize the carotid plaque components in vivo. A High resolution carotid magnetic
resonance 1s capable of distinguishing an intact, thick fibrous cap from a thin and ruptured
cap in carotid plaque. In addition, a plaque MR can identify the active inflammation and
detect a hemorrhage. High resolution carotid MR imaging is a valuable noninvasive method

for quantifying the plaque components and identifying vulnerable plaque.
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Fig. 1. Vulnerable plaque of proximal
carotid artery. Ultrasonography reveals echolucent
plaque(+) with poor defined fibrous cap.
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Table 1. MR signal intensity of main components of atherosclerotic plaque

Plaque components T2WI T1WI Intermediate weighted TOF

Recent hemorrhage Variable High to moderate Variable High

Lipid-rich necrotic core Variable High High Moderate

Fibrous tissue Variable Moderate High Moderate to low
Calcification Low Low Low Low

T2WI, T1-weighted image; T1WI, T1-weighted image; TOF: time of flight
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Fig. 2. Ruptured fibrous cap of vulnerable carotid plaque. Discontinuous fibrous cap (arrow) surrounding the
lumen is noted on T1-(A), T2-(B), and Proton density (C) images. Note thin hyperintense fibrous
cap(arrowhead) overlying lipid core.
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Fig. 3. Intraplaque hemorrhage of left proximal internal carotid artery. Intraplaque recent hemorrhage
(blanked arrow) indentified by hyperintensity in T1-(A) and proton density (B) is noted. T2 weighted
image (C) reveals iso-signal intensity (arrowhead) of plaque hemorrhage.
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Fig. 4. Contrast enhanced carotid plaque in left
internal carotid artery. Tl-weighted image (A)
shows

iso-signal intensity of carotid plaque

(blanked arrow). Strong enhancement of carotid
plaque (blanked arrow)
T1l-weighted image (B).

fibrous cap (arrowhead)

1S seen on postcontrast
Note focal ruptured
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Fig. 5. Ulceration of carotid plaque in left internal

carotid artery. T1-weighted image reveals large
ulceration with ruptured fibrous cap
Arrowhead is left external carotid artery.

(arrow).
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