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Figure 100 Fat suppression does not suppress high signal in carotid plaque.
A: MRI (MPRAGE) without fat-suppression shows high signal of fat tissue.
B: MRI with fat-suppression does not suppress high signal in the right carotid plaque (arrow).

Table 100 Representative sequences for carotid plaque imaging

Sequence name SE/GrE Comments
TiWI T1W SE SE ECG triggering, fat-suppression, and black-blood techniques are applicable
MPRAGE GrE A heavily T1-weighted imaging, black-blood and fat-suppression technique are
applicable
TOF MRA GrE Source image of TOF MRA is mildly T1 weighted for stationary tissue with bright
blood signal
T2WI T2W SE SE ECG triggering, fat-suppression, and black-blood techniques are applicable
PDWI PDW SE SE ECG triggering, fat-suppression, and black-blood techniques are applicable

Contrast of each sequence changes depending upon imaging variables in each sequence.
SE: spin-echo, GrE: gradient-echo, TIWI: T1-weighted imaging, T2WI: T2-weighted imaging, PDWI: proton-density weighted imaging,
MPRAGE : magnetization prepared rapid acquisition with gradient echo, TOF MRA: time-of-flight magnetic resonance angiography
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Figure 20 A standard imaging sequences of the carotid artery at the National Cardiovascular Center.
A: MPRAGE.
B: TOF MRA.

C: T2-weighted SE (TE = 84 ms).
Arrows: thick plaque of left internal carotid artery.
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Figure 40 LRNC with little hemorrhage.

Figure 30 LRNC with hemorrhage.

The plaque reveals significantly high signal on MPRAGE,
and low signal in the central portion on T2-weighted SE.
Histologically, the plague comprised many cholesterol
clefts, necrotic debris, and red blood cells.

A: Masson’s trichrome (x 10).

B: MPRAGE.

C: T2-weighted SE (TE = 84 ms).

D: Zoomed image of Masson’s trichrome (x 400) from
central of the plaque.

E: Zoomed image of Masson’s trichrome (x 400) from
peripheral portion of the plaque.

LRNC: lipid-rich necrotic core

B Cc

The plaque reveals mildly high signal on MPRAGE and T2-weighted SE. Histologically, the plaque is an
almost pure LRNC, and comprised many cholesterol clefts and extracellular matrix.

A: Masson’s trichrome (x 10).

B: MPRAGE.

C: T2-weighted SE (TE = 84 ms).
LRNC: lipid-rich necrotic core
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Table 200 MR signal intensity of representative plaque components

TiWI T2WI
LRNC with hemorrhage High Iso/Low
LRNC without hemorrhage Iso/Mild high Iso/Mild high
Fibrous tissue Iso Iso/Mild high
Loose matrix Iso/low High
Calcification Low Low

Thrombus

Variable depending upon age and circumferences

Relative intensity as compared with adjacent muscle intensity.
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Figure 50 Association between signal hyperintensity on
MPRAGE and previous ischemic events (Results from 394
carotid arteries of 223 patients).

Stenosis severity of carotid artery was measured by the
NASCET method and classified into mild (0-2900 ), moderate
(30-6900 ), and severe (70—9901 ) stenosis groups. Previous
ischemic events within past 6 months of MR examination in-
clude ipsilateral ischemic stroke, transient ischemic attack, and
amaurosis fugax.
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Figure 601 Intraplaque hemorrhage of the right coronary artery.
The inlet is a zoomed image of the RCA. The RCA has a traumatic intramural hematoma at the time of
stenting procedure that is confirmed by intra-vascular ultrasound.

A: Non-contrast MRA around the orifice of the RCA.

B: Dark-blood SE of the RCA at 20 mm distant from the orifice.
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Current Status of Magnetic Resonance | maging of Unstable Atherosclerotic Plaque
—Focused on Carotid Plaque—
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A current topic of concern is non-invasive visualization of unstable atherosclerotic plagues via magnetic resonance
(MR) imaging. A high signal of T1-weighted MR imaging represents intraplague hemorrhage or lipid-rich necrotic core
(LRNC) with hemorrhage. LRNC with little hemorrhage does not reveal significant high signals on T1-weighted imaging,
and is not always distinguished from fibroustissue. A high signal on T1-weighted MR imaging is associated with previous
cerebral ischemic events. However, further investigation should be done to determine whether the high signal isarisk for
future cerebral ischemiaor not. High signals of carotid plague on T1-weighted imaging may be associated with cardiovas-
cular events. Technological developments, such as 3T system and coil techniques, are expected to be useful to obtain more
precise carotid MR images. Coronary plaque imaging is under development. (J Jpn Coll Angiol, 2006, 46: 523-529)
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