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INTRODUCTION

SOURCES OF DISTAL EMBOLIZATION DURING CAS

• Aortic arch manipulation
• Stenotic lesion crossing
• Stent deployment
• Ballooning
• Device retrieval
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80; P=0.78). Similarly, there was no significant difference 
in the median number of total emboli in subjects with versus 
without new neurological deficit poststenting: 223.5 versus 
224.5 (P=0.92).

Relations Between TCD Emboli and Poststenting 
DWI Lesions
A multivariable negative binomial regression showed no 
effect of the number of total emboli on expected DWI count, 

Table 2. Distribution of the Location, Volumes, and Count of the DWI Lesions

Ipsilateral Lesions Contralateral Lesions Vertebrobasilar Lesions

Subject No. Count Volume Count Volume Count Volume

1 4 0.6 0 0 0 0

2 4 0.3 0 0 0 0

3 11 1.2 0 0 0 0

4 0 0 0 0 0 0

5 14 1.0 0 0 0 0

6 6 0.9 0 0 2 0.3

7 0 0 0 0 0 0

8 0 0 0 0 0 0

9 7 2.7 0 0 0 0

10 2 0.1 0 0 0 0

11 22 5.8 3 0.3 0 0

12 0 0 1 0.2 0 0

13 2 0 10 0.4 6 0.1

14 0 0 0 0 0 0

15 0 0 0 0 0 0

16 4 0.4 0 0 0 0

17 1 0.1 0 0 0 0

18 1 0 0 0 0 0

19 4 0.3 0 0 0 0

20 0 0 0 0 0 0

21 3 0.1 0 0 0 0

22 7 2.4 1 0 0 0

23 0 0 0 0 1 0.9

24 14 1.1 9 1.0 10 0.9

25 3 0.5 3 1.5 0 0

26 0 0 3 0.7 0 0

27 4 0.6 0 0 0 0

28 2 0.3 0 0 0 0

29 7 0.4 0 0 3 0.1

30 3 0.4 0 0 1 0.1

DWI indicates diffusion-weighted imaging; and volume, total DWI volumes in mL.

Figure 2. The mean count of all embolic 
signals on transcranial Doppler according 
to size and carotid angioplasty and stent-
ing step.
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INTRODUCTION

• CAS should be considered for >70% asymptomatic carotid stenosis in high risk 
patients, if the patient has a >3 years life expectancy and the perioperative 
stroke/death risk is <3%

• There are insufficient data to support CAS as primary therapy

• CAS should be avoided in presence of high-risk factors for CAS:
– Age > 75 years old 
– Heavily calcified carotid stenosis 
– Complex bifurcation stenosis >15 mm length 
– Tortuous ICA 
– Tortuous CCA 
– Type 3 or tortuous aortic arch 
– Heavy atherosclerotic burden of arch 
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Why the proof in favor of CAS may be 
considered poor:
• Inconsistent perioperative stroke rates (0.6-

4%)
• Excessively high stroke rates in randomized 

trials (SAPPHIRE)
• Fail to randomized of up to 50% eligible 

patients in randomized trials

However, the evidence may be misleading, as it 
fail to consider:
• Who is performing CAS (operators’ 

characteristics)
• Why is performing CAS (indications and 

patient selection)
• How is performing CAS (technical aspects)
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WHO IS PERFORMING CAS
Operators’ characteristics have an important impact on CAS outcomes:
• Operator’s experience: directly correlated with perioperative stroke and death.
• Medical Specialty (interventionalist vs Surgeon): less important, but depends on 

background training

• The goal as a vascular center should be not to offer the patient what we are able 
to do (CAS or CEA, depending on our training, experience, or specialty), but to 
offer what is truly best according to the patient’s characteristics

AbuRahm a et al, JVS 2017
Calvet et al, Stroke 2014
Vogel et al, JVS 2009
Sgroi et al, JVS 2015
N allam othu et al, JAM A 2011
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WHY IS CAS PERFORMED
Correct indication to CAS over CEA are of mainstay importance to optimize CAS outcomes

DOs

Hostile neck
Recurrent stenosis
Fibrocalcific plaque
Ulcerated plaque

DON’Ts
Soft plaque
Heavily calcified plaque
Stenosis >15 mm in length 
Tortuous ICA 
Tortuous CCA 
Type 3 or tortuous aortic arch 
Heavy atherosclerotic arch 
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WHY NOT TO PERFORM CAS

Carotid thrombus Soft Plaques Calcification Kinking Near occlusion

JCVS, 2023

www.chirurgiavascolarepadova.com

HOW IS CAS PERFORMED

CAS technique is also important to optimize operative outcomes:

• Routine use of embolic protection device

• Type of stent
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Filter quantitative analysis in asymptomatic patients with carotid stenosis > 70%

ANALYSIS OF EMBOLIC FILTER DEBRIS
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• Current proof should more adequately consider important factors that are 
related to CAS outcomes:
– Who performs CAS (Who)
– Selection Criteria (Why)
– Operative technique and materials (How)

• Optimization of outcomes derives from:
– Appropriate patient selection
– Routine embolic protection
– New-generation dual layer stents
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CONCLUSION:
What Is The Proof That CAS Is Ever Indicated For ACS
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