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66.6%

Male, 74 years old

Hypertension, Diabetes

Right TIA: amaurosi fugax + left arm paresis

No history of CAD or atrial fibrillation

Cardiac Echo: no disease 

Clinical case



Clinical case

ICA Stenosis > 70%



66.6%

33.3%

Clinical case

ICA Stenosis > 70%

No brain ischemic lesions



Clinical case



Clinical case



Clinical case

Postoperative period 
- no MAE

- deficit VII cranial nerve 

- Discharge: day 2 + BMT

Follow up 3 months
- no MAE

- regression deficit VII cranial nerve

- no ICA restenosis 

Follow up 12 months
- no MAE

- no ICA restenosis



Current guidelines



Algorithm of management strategies



Symptomatic carotid artery stenoses



Cochrane Database Syst Rev. 2012 Sep 12;(9):CD000515. 



11 randomized controlled trial for Symptomatic carotid artery stenosis 

(1998-2010)

Stroke/death



CAVATAS 2001

SAPPHIRE 2004

EVA-3S 2006

SPACE 2006

ICSS 2010

CREST 2010

CEA vs. CAS: the RCTs

Randomized Clinical Trials



Study 

Centres N pts

(CAS/CEA)

Pts risk Asympt Filters Stent Outcome

CAVATAS 

2001

22 centres in 

Europe, 

Australia, 

and Canada

505

(252/253)
normal 10%

SAPPHIRE 

2004

29 centres, 

USA 

334

(167/167)
high 29%

EVA-3S 

2006

30 centers in 

France

527  
(265/262)

normal 0

SPACE 

2007

35 centres in 

Germany, 

Austria and 

Switzerland

1214 
(613/601)

normal 0

ICSS 2009

50 academic 

centers in 

Europe, 

Australia, 

New 

Zealand, and 

Canada

1713 
(855/858)

normal 0

CREST 

2010

108 centers 

in the USA 

and 9 centers 

in Canada

2522 
(1271/1251)

normal 47%



30-day outcomes

Study 

30-day death, stroke

CEA vs. CAS 

p

EVA3S 2006 4.1% vs. 10.1% 0.01

SPACE 2007 6.6 % vs. 7.4 % 0.51

ICSS 2009 3.9 % vs. 7.6 % 0.001



Study 

30-day death, stroke

CEA vs. CAS 

p 30-day death, stroke, 

or MI

CEA vs. CAS

p

EVA3S 2006 4.1% vs. 10.1% 0.01 4.6% vs. 10.5% 0.02

SPACE 2007 6.6 % vs. 7.4 % 0.51 6.6 % vs. 7.4 % 0.51

ICSS 2009 3.9 % vs. 7.6 % 0.001 4.5 % vs. 7.6 % 0.006

30-day outcomes



ICA Stenosis > 70% - Which Strategy?

Standard risk 

Symptomatic

CEA



Symptomatic carotid artery stenoses



Study 
Centres N pts

(CAS/CEA)

Pts risk Asympt Filters Stent Outcome

CAVATAS 

2001

22 centres 

in Europe, 

Australia, 

and Canada

505

(252/253)
normal 10% 0% 26% Stroke/death

SAPPHIRE 

2004

29 centres, 

USA 

334

(167/167)
high 29% 100% 100% Stroke/death/MI

EVA-3S 

2006

30 centers 

in France

527  
(265/262)

normal 0 92% 100% Stroke/death

SPACE 

2007

35 centres

in Germany, 

Austria and 

Switzerland

1214 
(613/601)

normal 0 27% 100% Stroke/death

ICSS 2009

50 

academic 

centers in 

Europe, 

Australia, 

New 

Zealand, 

and Canada

1713 
(855/858)

normal 0 80% 100% Stroke/death/MI

CREST 

2010

108 centers 

in the USA 

and 9 

centers in 

Canada

2522 
(1271/1251)

normal 47% 96% 100% Stroke/death/MI



Mozes G et al; J Vasc Surg. 2004

High Risk Patient for CEA

Age > 80 years

Contralateral Carotid Occlusion

Severe Cardiac Dysfunction

Severe Pulmonary Dysfunction

Local and Anatomic Problems

Carotid endarterectomy in SAPPHIRE-eligible high-risk patients: 

implications for selecting patients for carotid angioplasty and stenting.



Mozes G et al, J Vasc Surg. 2004

P=.01

CEA outcomes

Carotid endarterectomy in SAPPHIRE-eligible high-risk patients: 

implications for selecting patients for carotid angioplasty and stenting.



Mozes G et al, J Vasc Surg. 2004

Death, stroke, MI 

P < .005

9,3

1,6

0

2

4
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high risk low risk

CEA outcomes

Carotid endarterectomy in SAPPHIRE-eligible high-risk patients: 

implications for selecting patients for carotid angioplasty and stenting.



Clinical Standard risk 

Symptomatic

CEA

Clinical High risk for 

CEA

TF-CAS

ICA Stenosis > 70% - Which Strategy?



TF-CAS is preferable in specific settings 

Age > 80 years

Severe Cardiac Dysfunction

Severe Pulmonary Dysfunction

Mozes G et al; J Vasc Surg. 2004

Clinical characteristics 



G.  Faggioli , R.  Pini , R.  Mauro , A.  Freyrie , M.  Gargiulo , A.  Stella

Contralateral Carotid Occlusion in Endovascular and Surgical Carotid Revascularization: 

A Single Centre Experience with Literature Review and Meta-analysis

European Journal of Vascular and Endovascular Surgery, 2013



Carotid Revascularization in Patients with Ongoing Oral Anticoagulant Therapy: 

The Advantages of Stent Placement 

G Faggioli, R Pini, C Rapezzi, R Mauro, A Freyrie, M Gargiulo, A Stella

J Vasc Interv Radiol 2013



CAS is preferable in specific settings 

Age > 80 years

Severe Cardiac Dysfunction

Severe Pulmonary Dysfunction

Controlateral carotid occlusion

Oral anticoagulant therapy

Local and Anatomic Problems

Clinical characteristics 



Simonian GT et al; J Vasc Surg. 1999

Lesion Location

Lesions at or above the 

level of C2

Lesions of the the CCA 

very proximal to the arch

CAS is preferable in specific settings 



The Irradiated Neck or Neck with previous surgery  

CAS is preferable in specific settings 



Clinical Standard risk 

Symptomatic

CEA

Clinical High risk for 

CEA

and

Anatomical high risk 

for TF-CAS 

ICA Stenosis > 70% - Which Strategy?



Aortic arch anomalies are associated with increased risk of 
neurological events in carotid stent procedures

Faggioli GL, Ferri M, Freyrie A, Gargiulo M, Fratesi F, Rossi C, Stella A

Eur J Vasc Endovasc Surg 2007



Technical
failure

Ajusted OR (95% 

CI)
p Ajusted OR 

(95% CI)
p

Age

(1 year increment)
1.14 (1.05-1.23) 0.001 1.03 (0.94-1.12) 0.5

Arch

(anomalies vs normal)
2.11 (1.25-3.56) 0.005 2.01 (1.09-3.71) 0.026

Neurological
complications

Logistic regression

Faggioli GL, et al EJVES 2007

Arch anomaly in CAS



Atherosclerotic aortic lesions increase the risk of cerebral embolism during carotid
stenting in patients with complex aortic arch anatomy 

Faggioli GL, et al. J Vasc Surg 2009

Lesion mean volume 
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P=0.001

P=0.02

P=0.9



Evaluation of tortuosity index 

(TI) in pts undergoing CAS

TI = sum of all angles diverging 

from the ideal straight axis

Correlation of TI proximal 

and distal to target lesion 

Technical results

Clinical outcome

A

B

D

A1 B
1

C
1

proximal

distal

C

Measurement and impact of proximal and distal tortuosity in 
carotid stenting procedures

Faggioli GL, Ferri M, Gargiulo M, Freyrie A, Fratesi F, Manzoli L, Stella A

J Vasc Surg 2007; 46: 1119-24



Technical 
Failure

Ajusted OR 
(95% CI)

p
Ajusted OR (95% 

CI)
p

Age (1 year increment) 1.10 (1.02-1.19) 0.009 1.05 (0.98-1.13) 0.149

TI proximal > 150 3.07 (1.259-7.49) 0.014 2.72 (1.14-6.47) 0.023

TI distal > 150 .32 (.117-.877) 0.027 1.00 (.42-2.37) 0.995

Logistic regression

Neurological
complications

Tortuosity in CAS

Faggioli GL, et al J Vasc Surg 2007



Clinical Standard risk 

Symptomatic

CEA

Clinical High risk for 

CEA

and

Anatomical high risk 

for TF-CAS 

ICA Stenosis > 70% - Which Strategy?

T-CAR





T-CAR results

Sfyroeras GS et al. J Vasc Surg 2013

Analysis of 12 studies reporting the results of  739 TCS procedures

Technical success  96.3%

Stroke, myocardial infarction, and death  1.1%, 0.14% and 0.41%, respectively



ROADSTER 1 ROADSTER 2

n=46 n=118

Stroke/Death/MI
1 2.2% 1 0.8%

Stroke
0 0.0% 1 0.8%

Death
1 2.2% 0 0.0%

MI
0 0.0% 0 0.0%

Stroke/Death
1 2.2% 1 0.8%

Symptomatic Patients – Per Protocol

Clinical Outcomes

ROADSTER 2



Standard risk for CEA 

Symptomatic

CEA

High risk for CEA 

CAS

T-CAR High risk for CAS 

ICA Stenosis > 70% - Which Strategy?


