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Abstract

Objective: To assess selection of carotid endarterectomy (CEA) or
carotid artery stenting (CAS) and choice of embolic protection device
(EPD) on the basis of preoperative magnetic resonance (MR) plaque
image such as Sp/Sm (signal intensity ratio of carotid plagque against
sternocleidomastoid muscle).

Methods: Between August 2011 and August 2015, 180 patients who
underwent CEA or CAS at our institution were retrospectively analyzed.
CEA was selected when soft plaque was suspected by plaque image of
Sp/Sm= 2, in contrast, CAS was indicated for patients with surgically
high risk condition and for patients with plaque image of Sp/Sm< 2.
Moreover, EPD was chosen by means of plaque characterization such as
Angioguard XP for Sp/Sm< 2, Filter wire EZ or Spider FX for 25Sp/Sm
< 3, and balloon (GuardWire PS/Mo.Ma Ultra) for 3£Sp/Sm. Then, we
compared perioperative complication rate and hyperintensity rate on
diffusion-weighted image (DWI) postoperatively.

Results: In 80 cases with 3=Sp/Sm, CEA was performed for 30 cases
and CAS using balloon for 50 cases. In 88 cases with 2sSp/Sm< 3, CEA
was performed for 9 cases and CAS using Filter wire EZ or Spider FX
for 79 cases. Residual 12 cases with Sp/Sm< 2 were treated with CAS
using Angioguard XP. Complication rate was 2.1% in CAS and 0% in
CEA. Asymptomatic hyperintensities on DWI after revascularization
were detected in 24% of CAS patients and 0% of CEA patients. As for

EPD, 27 of 79 CAS patients treated with Filter wire EZ or Spider FX had



hyperintensities on DWI and hyperintensities were mostly observed in
21 of 39 patients with 25Sp/Sm< 3 on both T1- and T2-weighted images,
but not in 6 of 40 patients with 2=Sp/Sm < 3 on either T1- or
T2-weighted image.

Conclusion: Clinical outcome of patients treated with CEA was
acceptable regardless of their carotid plague components, if SAPPHIRE
CEA high risk group is accurately excluded. Considering that balloon
protection should be used as EPD against soft plaque with 2Sp/Sm< 3
on both T1- and T2-weighted images, selection of CEA or CAS and EPD

based on MR plaque characteristics such as Sp/Sm is useful strategy.

Key words
CAS, carotid artery stenosis, CEA, embolic protection device,

vulnerable plaque
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Figure legends

Fig. 1 Choice of CAS or CEA according to MR plaque image

CEA was selected in 39 cases with unstable plaque suspected by MR
plague image of Sp/Sm= 2, in contrast, CAS was indicated for 12
cases with Sp/Sm< 2 and for 129 cases with surgically high-risk

condition regardless of plaque characteristics.

Fig. 2 Choice of EPD according to MR plaque image

Twelve cases with Sp/Sm< 2 were treated with CAS using Angioguard
XP. One hundred twenty-nine CEA high-risk cases with unstable
plaque were treated with CAS using EPD according to re-study of
plaque image after oral uptake of EPA and rosuvastatin for 1 month.
Each EPD was chosen by means of plaque characteristics such as
Angioguard XP for Sp/Sm< 2, EZ or Spider for 25Sp/Sm< 3, and

balloon for 3=Sp/Sm.
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Table 1 Perioperative complication

plaque image

< Complication>

Sp/Sm<2
CEA 0
CAS with Angioguard 0/12
CAS with EZ or Spider 0
CAS with Balloon 0

<New lesions on DWI>

Sp/Sm<2
CEA 0
CAS with Angioguard 0/12
CAS with EZ or Spider 0
CAS with Balloon 0

and new lesions on DW!I according to MR

2=Sp/Sm<3 3=Sp/Sm

0/9 0/30
0 0
3/79 0
0 0/50

2=Sp/Sm<3 3=Sp/Sm

0/9 0/30
0 0
27/19 0
0 1/50

Total
0/39
0/12
3/79
0/50

Total
0/39
0/12
27/79
7/50

CEA: carotid endarterectomy, CAS: carotid artery stenting, Sp: signal intensity of
carotid plague, Sm: signal intensity of sternocleidomastoid muscle, DWI:

diffusion-weighted image



Table 2 Characterization of carotid plague components with MR categories

Fat-suppressed T1-weighted image
Iso-Low intensity  High intensity

Sp./Sm<2 Sp./Sm=2
Iso-Low intensity Fibrous tissue Hemorrhage
Fat-suppressed Sp./Sm<2 Calcification
T2-weighted
Image High intensity Lipid core Hemorrhage
Sp,/S=2 Lipid core

Sp: signal intensity of carotid plaque, Sm: signal intensity of sternocleidomastoid
muscle

Reference:
Watanabe Y, Nagayama M. MR imaging of carotid atherosclerotic plaque. J Jpn Coll
Angiol 2011; 51: 89-94.



Fig. 1 Sawada et al.
Sp : Signal intensity of carotid plaque
Sm : Signal intensity of muscle of sternocleidomastoid

Sp/Sm<2 \Sp/Smiz muscle

Stable plaque 12 cases Unstable plaque 168 cases

v e N

CAS CEA <Criteria for CEA high risk group> Cases
12 cases 39 Cac’evlj Clinically signilicﬂnF cardiac disease 82
2) Severe pulmonary disease 12
(3) Contralateral carotid occlusion 10
(@ Contralateral laryngeal nerve palsy 0
(5) Cervical radiation treatment 2
(6) Recurrent stenosis after CEA 0
(T Age > 80 yr 5
(8) High cervical lesion (at least C2) 18

CAS 129 cases



Fig. 2 Sawada et al.
Sp : Signal mtensity of carotid plaque
Sm : Signal intensity of muscle of sternocleidomastoid

Sp./ Sm<2 Sp/Sm=2 muscle
Stable plaque 12 cases Unstable plaque 168 cases

\

CAS 12 cases CEA CAS 129 cases
Angioguard X-P 39 cases due to CEA high risk

protection \ _
Oral uptake of EPA and rosuvastatin

and then re-study of MR plaque image

Sp/Sm<2
Re-study of Angiloguard XP filter protection
MR plaque 2=Sp/Sm<3
T — EZ or Spider filter protection
a8 3=Sp./Sm

GuardWire or Mo.Ma Ultra protection
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