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* Imaging of Carotid Artery Disease.
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Fig.1 carotid stenosis measurements by NASCET and ECST method

resonance angiography (MRA), i& 5 MRA, com-
puted tomographic angiography (CTA) 2 Hw
Y (0
FHRBEWRREIV TV A 2 EER,
T THAEIEN OB BRLUGITIRETHY, F

—BIROMEMIRL V2 5. B modell X AR

® &l (North American Symptomatic Carotid
Endarterectomy Trial : NASCET #: /Europian
Carotid Surgery Trial : ECST#% (Fig. 1)) (20
AT, HHEDO LA S BREEOHEENTHTD
Y, AR R U AT 200em/s L E 7% 5 NASCET
TT70% L EDORENFET S LEDIL TV
(Fig. 2). 72721, WSBIRDEAERCUEST L7
%, BEAKILERDDRE L EITFHEAEE L v
T &R IR TR E 2 LI BT 5.
MRAE—EDHRE TV —F L2479 T &N
T % 5. 2D, 3D time-of-flight (TOF) #&4%)A
{ATbh Tz, BUETIZHGEREAT15 ~ 30
# & 45 \ contrast-enhanced MRA (CE-MRA)
MNERE Lo TWVD, FEREREDORBIIE N
TREHRBFEIVEEIBTHEsTWE”
S, AR A BAFHIE T A ML H Y ) 5.
CTA I =R ICHI{R TIERE 2 SR 22 BEH E DS HET
0, ARKLBEOFCESTHS (Fig. 3).
i M SRR AR L OB B VT, T0%8 LD
BRSO R P EIZ 100% L ERLTW S, £

644  fh¥RHH Vol.27 No.5 (2010)

—108—

72, CEADOBICLERREDE SRILAY, TH
BEOMBEREZILBT A ENTE L. L12L,
KEDEFHZHHT L7220, TUVVF—EOH
BGEREBEEEF CIIERNLETHS.

PRI R\ C B L Tid, IEREZ2 SHBNAR S22 O 3F
flioT—VKAY V¥ —FKThHrHHN, BERED
M5 3% B 1280 1% %8 2 5 A0 i 72 & BFHE 25

RIETAH? LEDNTNA.

EREOFBRKRICB W TIIHEBIIREREEBRICH
BONEN D REOKE, BFRE), KIZ, HH)
MRAEZEFEA D o T2 h, TNAARLITEFEDF R
B RoTWADD BREEFHHORKE), I
BAEHEBEIHZRELEVEVITRZVWIKIK TS
NOETRTORENVLELZONE V) T EAE
Eih. BEDYATITAvILEa—ERATT
FU Y ADSDFERTIZTO ~ 99% I DRI
BT, AT L OKEITEEN0.89, CTA 0.76,
MRA 0.88, CEMRA 0.94, FFREIIEEZ0.84,
CTA 0.94, MRA 0.84, CEMRA 0.93 & 75 TH
h W American Heart Association : AHA/
American Stroke Association : ASA D H#EFE T,
REFMOTT — &M 57 DI oD RHE
A (FERBTHEMAE L CTAD L <IZMRA)
#RITL, A—RZ/RAIZLEINTVSY,
TIADZW - HHEDO Y AT ITA v 72—,
BRI % £ &b W T L EHRFEEOR AL



\ - 400

_I||||I||||I|||E|I||||.3||||I-
25 2.0 -1.5 -1.0 05 0.0

Fig.2 Peak systolic velocity in carotid stenosis
Peak systolic velocity is 283m/sec in stenotic lesion. It indicates that there is severe stenosis.
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A. Carotid ultrasound (B mode, long axis view)
B. Carotid ultrasound (B flow, long axis view)
C.MRI (MPRAGE)

D. CEA specimens

E. CEA specimens

Carotid ultrasound shows moderate wall stenosis with
echolucent, echogenic plaque and ulceration (A.B). Hyper-
intense on MPRAGE, suggesting intraplaque hemorrhage
(C). Thinning and ruptured fibrous caps overlie the ulcer-

ation with thrombus (D red frame, E arrow).
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Fig.4 A case showing vulnerable plaque with ulceration.
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Fig.5 Jellyfish sign

A. Carotid ultrasound (B mode, short axis view)
B. Carotid ultrasound (B mode, short axis view)
C. Carotid ultrasound (B mode, long axis view)
D. Carotid ultrasound B mode, long axis view)

Carotid ultrasound shows severe wall stenosis and a mobile lesion (arrow) in the carotid plaque. The mobile compo-

nent of the carotid plaque rose and fell in a manner inconsistent with arterial pulsatile wall motion.
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Imaging of Carotid Artery Disease

Akihiro WatanaBg, Kazuyuki NAGATSUKA

National Cerebral and Cardiovascular Center, Division of Neurology, Department of Stroke and

Cerebrovascular Diseases

Carotid artery stenosis is an important cause
of ischemic stroke. Conventionally, much effort
has been made to detect carotid artery stenosis
in acute stroke patients and to measure precisely
the degree of carotid artery stenosis. Moreover,
early detection and early treatment are impor-
tant in patients with symptomatic carotid artery
stenosis. On the other hand, significant advances
in medical interventions have meant that medi-
cal treatment alone can reduce the risk of stroke
in patients with asymptomatic carotid stenosis.
This has led to some doubt regarding surgical
benefits in this situation. Hence, for the preven-
tion of ischemic events, it may be more effective
to identify vulnerable plaque in asymptomatic
patients.

In symptomatic patients, carotid ultrasound is
an easy, rapid, and sensitive method of carotid
artery imaging. It is recommended as the initial
imaging modality, after which computed tomo-
graphic angiography (CTA) or magnetic reso-
nance angiography (MRA) should be considered
before carotid endarterectomy (CEA) or carotid
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artery stenting (CAS). Intra-arterial angiogra-
phy as a method of diagnosing carotid artery
stenosis incurs risks of ischemic events and de-
lays CEA or CAS, and should therefore be avoid-
ed.

Vulnerable plaque is particularly prone to lo-
cal thrombosis and distal embolization leading
to stroke. Morphological features associated with
vulnerable plaque include a large lipid core, in-
traplaque hemorrhage, thin fibrous cap, mac-
rophage accumulation, neovascularization, and
mobility. Carotid ultrasound, CT, and MRA can
help identify vulnerable plaque. Of these modali-
ties, carotid ultrasound is the most widely stud-
ied and the easiest to perform and interpret.

A multimodal approach to studying carotid
plaque appears to be a promising method to iden-
tify carotid stenosis and vulnerable carotid
plaques. The current literature suggests that
evaluation of not only degree of stenosis but also
plaque vulnerability may change the eligibility
criteria for CEA and CAS.



