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Carotid artery stenting based on plaque characteristics using magnetic resonance
plaque imaging
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@Abstract@
Objective: We report the usefulness of magnetic resonance (MR) plaque imaging for treatment planning
of cervical carotid artery stenosis. Carotid plaque lesions that show high-signal intensity on T1 weighted
black-blood magnetic resonance imaging (BB-MRI) are regarded as high risk indicators for carotid
artery stenting (CAS). We believe carotid endarterectomy (CEA) should be performed in such cases. We
retrospectively examined the outcome of CAS in patients with plaques assessed by BB-MRI.
Methods: We electively performed CAS in 78 cases between September 2002 and March 2010. We also used
BB-MRI to quantitate carotid artery stenosis, assess plaque characteristics before treatment, and evaluate
the relative overall signal intensity (roSI), which we defined as the ratio of signal intensity in carotid
plaques to that in sternocleidomastoid muscles.
Results: The average roSI was 1.20+0.31 and markedly higher (>1.5) in 7 lesions (9.0%). Ipsilateral
diffusion-weighted imaging showed that lesions were new in 23 cases (37.1%). Within 30 days after surgery,
2 patients (2.7%) experienced stroke and myocardial infarction and eventually died.
Conclusions: Non-invasive preoperative MR plaque imaging is useful for screening patients with a high risk
for CAS, and this screening can ensure safe outcomes after CAS.
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Table 1 Baseline characteristics of patients treated with CEA or CAS
CAS (n=78) CEA (n=129) p value

Age, yr 71.74 £6.031 70.02x7.141 0.0756
Male, n (%) 74 (94.9) 119(92.2) 05754
Symptomatic stenosis, n (%) 16 (20.5) 83 (64.3) <0.0001***
Past history

Hypertension, n (%) 65 (83.3) 98 (76.0) 0.225373

Diabetes, n (%) 27 (34.6) 45 (34.9) 1.0000

Hyperlipidemia, n (%) 35 (44.9) 53 (41.1) 0.6638

Ischemic heart disease, n (%) 33 (42.3) 33 (25.6) 0.0142*
MRI parameter

roSI 1.20+0.31 1.53+0.31 <0.0001%***

roSI>15n (%) 7 (9.6) 56 (434) <0.0001%***

Continuous values are shown as mean = SD.

n: number of cases, roSl: relative overall signal intensity
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Table 2 RoSI of each protection device

Type of protection device (n) distal filter (40)

distal balloon (37)

flow reversal (3) p value

roSI 1.17+0.26

1.24+0.40 112+0.12 0.5633

Continuous values are shown as mean += SD.
P values were computed using one-way ANOVA.
n: number of cases, roSI: relative overall signal intensity

Table 3 RoSI and postoperative diffusion-weighted imaging (DWI) abnormalities

roSI total number number of DWI positive cases (%) p value
=15 6 3 (50.0)
<15 56 20 (35.7) 0.6615

Continuous values are shown as mean = SD.

P values were computed using Fisher’s exact test.

DWTI: diffusion weighted image, n: number of cases, roSI: relative overall signal intensity

Protection device ?3%#R 1%, distal protection Tl filter
340 9§%2, balloon 28 37 JHE T o7z, 7z, 3WAT
Parodi 25\ ST 72, Device 8 roSI 1ZF N2
, filter 2% 117 = 0.26, balloon %% 1.24 = 040, Parodi
%A% 112 = 012 T device M2 roSI DF B IO 4 H
-7z (one-way ANOVA, p=05633) (Table 2).
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