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Risk of stroke 
in relation to 

degree of 
asymptomatic 

carotid 
stenosis

Howard DPJ et al. Lancet Neurol. 2021
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Risk Reduction of Any Stroke or Operative Death at 5 Years After CEA in Symptomatic 
Patients From 3 Randomized Clinical Trials

Rothwell PM et al. Lancet 2003;361:107–16 (87)
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CAS offers advantages over CEA in the 
presence of
• a ‘hostile neck’ (previous radiation, 

recurrent stenosis), 
• contralateral recurrent laryngeal nerve 

palsy
• challenging surgical access [very high ICA 

lesions, proximal common carotid artery 
(CCA) lesions]

• patients at higher risk for suffering 
perioperative cardiac complications
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Asymptomatic 
Carotid Artery 
Stenosis and the 
Risk of New
Vascular Events in 
Patients With 
Manifest Arterial 
Disease

The SMART Study

Goessens B et al. Stroke 2007

after 5 years

Second Manifestations of ARTerial disease
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Risk of stroke 
in relation to 

degree of 
asymptomatic 

carotid 
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Howard DPJ et al. Lancet Neurol. 2021
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Valutazione strumentale
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Microembolic Signals (MES)

Transcranial Doppler 
embolus detection 
could identify the 
proportion of 
patients who would 

be at high enough 
risk to benefit 
CEA/CAS
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The presence of a juxtaluminal black area of > 8 
mm2 in a plaque (CAP), without a visible echogenic 
cap, identified a group of patients (21%) that had 
an average annual stroke rate of 4.1%.

Independent predictors of risk:

1. baseline degree of stenosis

2. history of contralateral stroke or TIA

3. size of black juxtaluminal CAP ≥ 8 mm2

4. presence of discrete white areas in a        
hypoechoic CAP

Paraskevas et al. Stroke 2014

Identification of the Unstable Carotid 
Plaque Using Ultrasound
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Intraplaque hemorrhage increases necrotic 
core size and plaque volume  and can be 
considered is a marker of plaque instability

Paraskevas et al. Stroke 2014

MR IPH -

MR IPH  +

Altaf N et al. J Vasc Surg. 2008

In a study of 75 men with 50% to 70% ACS, 
MRI identified the presence of intraplaque 
hemorrhage in 36 (36.7%) of 98 carotid 
arteries. In this high-risk group, 2 strokes and 
4 TIAs occurred during a 2 years follow-up.
Strokes or TIAs did not develop in the patients 
without intraplaque hemorrhage.

Identification of the Unstable Carotid Plaque Using MRI



Eugenio Stabile, MD, PhD, FESC

Embolic infarcts were present in 
9.6% of the patients with 60% to 
99% stenosis in relation to the 
normal distal internal carotid. 

This high-risk group which had an 
average annual stroke rate of 
3.5% thus suggetsing that ACS 
patients found to have prior 
infarcts should be referred for 
revsacularization.

Paraskevas et al. Stroke 2014

Identification of the Unstable Carotid 
Plaque Using Head CT/MRI
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For patients with 80% to 99% baseline stenosis, the annual stroke rate was 1.7% in 
the absence and 3.1% in the presence of progression.

In this study the incidence of plaque progression was inversely proportional to the 
severity of baseline stenosis and that both baseline stenosis and progression were 
independent predictors of stroke risk.

Paraskevas et al. Stroke 2014
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Latest Data 
from :

ACTS – 2 

The difference is 
due to the highest 
incidence of non-

disabling strokes in 
CAS

Haliday A et al. The Lancet 2021
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Embolic protection device 
was not used in as much as 

15% of patients
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Open cell designed stents with large cell area were 
used in used in as much as 20% of patients

Post CAS 30 days stroke rate  according to stent 
design and  cell area (mm2)
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Sannino A  et al . Cath Cardivasc Int 2018

Montorsi P. et al. J Am Coll Cardiol Intv 2020
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1 Pinter et al. J Vasc Surg 2011. 2 Stabile  et al. Int J Cardiol 2013

Transcarotid revascularization
 (T-CAR)1 

DESERVE Study: 26% of subjects with new DW-MRI lesion (s) post procedure 2
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ROADSTER 1 ROADSTER 2

Kashyap V. S. et al. AHA 2020

Kwolek C. J. J Vasc Surg 2015

Investigators 
experienced in 
carotid surgery 

and intervention 81% of 
Physician 

were new to 
TCAR

30-days outcomes
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Kaplan–Meier estimated rate of stroke after TCAR, CEA, and TF-CAS, 
stratified by presenting neurologic symptom status

Columbo JA et al. JAHA 2022
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High-Risk Features for Periprocedural Complications

High risk features for CEA High risk Feature for CAS High risk feature for TCAR

Anatomic Clinical Anatomic Clinical Anatomic Clinical

Lesions located at or 

above C2 Below the 
clavicle

Heart failure (NYHA functional 
class III/IV and/or LVEF <30%)

High-grade aortic arch 
atheroma

Elderly (>70 y) Lesions that are <5 cm cranial 
to the clavicle

Obesity

iIpsilateral neck 
irradiation

Chronic coronary syndrome 
(CCS III/IV)

Type II/III aortic arch Bleeding disorder severe target vessel tortuosity

Cervical kyphosis or 
immobility 

CAD with LM or > 2 vessels 
>70% stenosis

Stenosis at origin of 
great
vessels

Severe aortic stenosis small CCA (<6 mm)

Contralateral carotid 

artery occlusion

Recent myocardial infarction 
(<30 d)

>2 acute (90°) bends of 
the target vessel

Chronic renal failure Severe calcification or the 
presence of thrombus in the 
CCA

Contralateral 
laryngeal palsy

Planned open heart surgery 
(<30 d)

Circumferential lesion 
calcification

Decreased cerebral 
reserve

Depth of CCA, which make 
access difficult

Tracheostoma Severe aortic valvular disease Lesion-related thrombus

Prior ipsilateral CEA 
or other neck surgery

Oxygen and/or steroid 
dependent pulmonary disease

Tandem lesions

Short neck Chronic renal failure Unable to use EPD

Advanced age
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Equality between CEA, CAS, TCAR… has been achieved

Technical and technological advancement will help to obtain a further 
improvement in acute and long term results

There is a decreasing interest for CAS (and carotid revascularization) … and we 
should get togheter to understand the what’s going on….
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