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Figure 1 Principle and images of time-of-flight MR angiography of the carotid artery and black-blood
T1-weighted imaging with double presaturation slabs.

A: principle of black-blood T1-weighted imaging with double presaturation slabs, B: source image of
TOF MR angiogram, C: black-blood T1-weighted field echo image.

The double presaturation slabs are used to obtain black-blood T1-weighted images of the carotid artery
(A). The combination of TOF MR angiogram (B) and black-blood T1-weighted images (C) reveals unsta-

ble carotid plaque with hyperintensity (arrow) on the T1-weighted image.
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Figure 2 Atherosclerotic plaque composed of a large portion of intraplaque hemorrhage with disruption of fibrous

cap.

A: fat-suppressed T1-weighted image, B: fat-suppressed T2-weighted image, C: source image of TOF MR angiogram

D: histological section with Masson-Trichrome staining.

The atherosclerotic carotid plaque shows a large portion (arrow) of high signal intensity on fat-suppressed T1-weight-
ed image (A) and of intermediate signal intensity on fat-suppressed T2-weighted image (B). Disrupted fibrous cap
(solid arrow) is identified on source image of TOF MR angiogram (C). Histopathological examination with Masson-
Trichrome staining (D) clearly reveals a large portion of intraplaque hemorrhage and a disruption of fibrous cap (solid

arrow).

Table 1 Characterization of carotid plaque components with MR categories

Fat-suppressed T1-weighted image

Iso-low intensity High intensity

Fat-suppressed T2-weighted image

Iso-low intensity

High-intensity

Lipid core Lipid core
hemorrhage
Fibrous tissue Hemorrhage

calcification
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Figure 3 Signal intensity increase of the carotid
plaque at a 6-month interval.

A: fat-suppressed T1-weighted image, B: fat-sup-
pressed T2-weighted image, C: fat-suppressed T1-
weighted image obtained six months later, D: fat-
suppressed T2-weighted image obtained six months
later.

The atherosclerotic carotid plaque (arrow) shows
intermediate signal intensity on both the fat-sup-
pressed T1-weighted (A) and T2-weighted (B) im-
ages. On the follow-up MR examination performed
six months later, both the T1-weighted (C) and T2-
o weighted (D) images reveals a discrete increase in
¥ signal intensity of the plaque which shows high
! signal intensity. This suggests the occurrence of in-
traplaque hemorrhage.
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The most common source of emboli in transient ischemic attacks and embolic stroke originates from atherosclerotic
disease of the carotid bifurcation. Severity of atherosclerosis may be determined by assessing both luminal stenosis and
plaque morphology. Plaque constituents such as lipid core, hemorrhage, fibrosis, and calcification, as well as fibrous cap
rupture, are important factors in predicting the clinical outcome and the natural history of the disease.

MR imaging of carotid arteries has been shown to play an important role in characterizing plaque components ac-
curately by using a black-blood technique. The MRI categories based on a combination of the signal intensity index of FS
T1- and FS T2-weighted images have a high potential to accurately distinguish at-risk soft and unstable plaques with liquid
constituents from solid hard and stable plaques. Fibrous cap rupture can be detected with thin-section source images of
time-of-flight MR angiography.

This paper comprehensively describes MR imaging of carotid atherosclerotic plaque, including black-blood tech-
niques, assessment of plaque components and fibrous cap, and usefulness for determining the treatment plan.

(J Jpn Coll Angiol, 2011, 51: 89-94)
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