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These  days,  asymptomatic  carotid  stenosis  
is  a  benign  pathology: 

 
A. Yes 

 
B. No 

 
C. Don’t know 

Q1 Please  vote 
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– causing cerebral infarct/stroke –  

starts as an asymptomatic plaque 
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( aka.   ”Where are the symptomatic patients coming from?”  ) 

Point to remember #1 



Essential Update:  Carotid Disease 2019 

• The disease 

• Who to treat? 

• How to treat? 

• 2017 ESC/ESVS Guidelines:  strengths and gaps  

(medical therapy, surgery, stents, novel technologies) 
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Prevalence of CS -in relation to prevalence of AFib- is   
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Prevalence of CS -in relation to prevalence of AFib- is   
 
 
A. ≈ 3 : 1     ( more   CS ) 

 
B. ≈ 1 : 1     ( similar  prevalence) 

 
C. ≈ 1 : 3     ( more Afib ) 

Q2 Please  vote 
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(incl. Intervention) 

’asymptomatic’ 

! ! 
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logic ??? 
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for 
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Why the management of asymptomatic 

Carotid Stenosis continues to be  

so controversial ? 



Annual stroke risk with asymptomatic carotid stenosis 
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3 studies in ≈100-200 patients 
Patients developing TIAs -> CEA 

P Schneider LINC 2018; modified 
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P Schneider LINC 2018; modified 



Annual stroke rate with asymptomatic carotid stenosis: 
 
 
 
Contemporary cardiovascular clinic patients on OMT  
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2.4% per year  (Conrad MF et al.  J Vasc Surg 2013)  
 
2.9% per year   (Kakkos SK et al.    J Vasc Surg 2014) 



Annual stroke rate with asymptomatic carotid stenosis: 
 
 
 
Contemporary cardiovascular clinic patients on OMT  
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2.4% per year  (Conrad MF et al.  J Vasc Surg 2013)…     5 years…     10 years  
 
2.9% per year   (Kakkos SK et al.    J Vasc Surg 2014 )…    5 years…     10 years  
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Fundamental  Issue 

Vascular Clinic  
Referral Patient 

General Popu- 
-lation Subject 

 ”People” with Carotid Stenosis     

= 

annual ipsilateral 
stroke 

risk 2.5-3.0% 

annual ipsilateral 
stroke 

risk ≈0.5% 
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(Randomized Controlled Trial) 

that patients with asymptomatic CS benefit 
from intervention:   
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There is large-scale Level 1 evidence  
(Randomized Controlled Trial) 

that patients with asymptomatic CS benefit 
from intervention:   

 
A. Yes 

 
B. No 

 
C. Don’t know 

Q3 
Please  vote 



ACST-1  

3120 asymptomatic CS patients randomised to CEA vs. deferred CEA 

 

Result: successful CEA reduces 10-year stroke risk.  
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n=3120 (immediate vs. deferred CEA) 

Stroke reduction with revascularization in asymptomatic carotid stenosis  

6% 

6% 
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n=3120 (immediate vs. deferred CEA) 

Stroke reduction with revascularization in asymptomatic carotid stenosis  

6% 

6% 
6% 

NB. Effect of revascularization maintained at 15 years, and also in patients on triple medical therapy 
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5%      > 60 years of age 

... in 10 years (2029) 
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in 10 years (2029) 
Point to remember #3 
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Stroke: ”Systematic Review and Analysis”… Point to remember #4 

Even if a  ”good”  journal – READ critically ! 
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Assumptions  

are not powered to dismiss 

Large-scale level 1 evidence  

(ACST, >3100 pts) 
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Symptoms  vs.  Signs 

Determining ”Symptomatic” CS… 
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Symptoms  vs.  Signs 

Determining ”Symptomatic” CS… 

stroke     cerebral  
       infarct 

Point to remember #5 
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The CREST Randomized Controlled Trial, 
(conducted in 2502 pts, 53% symptomatic) 
showed, in primary endpoint and long-term follow-up, 
EQUIVALENCE of CEA and first-generation CAS: 
   

Q4 
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The CREST Randomized Controlled Trial, 
(conducted in 2502 pts, 53% symptomatic) 
showed, in primary endpoint and long-term follow-up, 
EQUIVALENCE of CEA and first-generation CAS: 
   
A. Yes 

 
B. No 

 
C. Don’t know 

Q4 
Please  vote 
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CREST 



Brott et al,  NEJM 2016 

The first 30 days make the difference:  
     CEA vs  conventional-stent CAS 



ACT-1 RCT:  Neuroprotected CAS (first-generation stent) 
vs . CEA in 1453 average surgical risk patients  

Rosenfield et al, NEJM 2016 

Primary endpoint:   Freedom from death, stroke, MI by 30 days 
                      and from ipsilateral stroke by 365 days Freedom from clinically-driven target lesion revascularization by 5 years 

Neuroprotected CAS (first-generation stent)  
NON-INFERIOR to CEA 

Carotid Disease: 2019 Update 



Carotid Disease: 2019 Update 



Carotid Disease: 2019 Update 



Carotid Disease: 2019 Update 



Carotid Disease: 2019 Update 

Point to remember #6 



Spontaneous embolization (TCD) in Symptomatic patients admitted for CEA  
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R Naylor,  Charing Cross 2016 

plus… 
 
• cumbersome 
• poorly standardized 
• poorly reproducible 

any practical value today in risk-
stratification of Asymptomatic CS  ? 



Conventional Carotid Stents 
       



Conventional Carotid Stents 
      Do Have A Problem  

Image  courtesy Joan Rigla, MD PhD;  Perceptual Imaging Lab, Univerity of Barcelona 

Human carotid artery treated using  a conventional stent;  OCT 
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Conventional Carotid Stents 
      Do Have A Problem  

Image  courtesy Joan Rigla, MD PhD;  Perceptual Imaging Lab, Univerity of Barcelona 

Human carotid artery treated using  a conventional stent;  OCT 

This translates into post-procedural  
minor strokes 

during the stent healing (≈30days) 
 
 

(CREST, CAPTURE) 
≈40%  30d-strokes are post-procedural 
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Timing of neuro-embolic events after CAS 

D. McCormick  TCT 2012,  modified 

40-80% * 

post-procedural strokes 
with CAS in CAPTURE 

             and CREST 

* 
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CEA, by excluding the  plaque, 
excludes the post-procedural 
problem of the plaque 

. 
FUNDAMENTAL 
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Point to remember #7 



Periprocedural embolization may be protected 
with EPD ( mesh stent, once implanted, may inhibit the plaque embolic potential )  

 

 

Post-procedural embolization may not be 
protected with EPD but it may be protected with 
improved stent design - Mesh Stents 

. 

. 
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Stenting  vs.  Surgery 



ACST-2 

   

 Collaborators are free to use their usual techniques 

Any CE marked stent. EPD  not mandated GA or LA; Primary or patch closure… 

Carotid Disease: 2019 Update Courtesy A Halliday 2019 



ACST-2 

   

 Collaborators are free to use their usual techniques 

Any CE marked stent. EPD  not mandated GA or LA; Primary or patch closure… 

Carotid Disease: 2019 Update Courtesy A Halliday 2019 

( P Musialek )  



Mean follow-up 2019 

  

CEA: 4.0 person-years   

CAS: 4.0 person-years 

3400 
(95% 
total) 

ACST-2 Recruitment target = 3600 
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Overall peri-procedural 
Death/Major Stroke 

≈1% 



Belgium 91 

UK 436 

Portugal 13 

Spain 58 

France 47 

Netherlands 70  

Norway 8 

Sweden 232 

Germany 207 

Italy 791 

Poland 98  

Serbia 308 

Bulgaria 13 

Israel 17 

ACST-2    
33 countries, 

includes 
Brazil, Canada, 
China, Japan, 

Kazakhstan, USA 
Argentina 

Egypt 2 

Austria 46 

Hungary 135 

Switzerland 58 

Russia 166 

Czech Republic 102 Ireland 1 

Greece 113 

Slovenia 35 

Croatia 12 

Estonia 33 

Slovak Rep 9 

Carotid Disease: 2019 Update Courtesy A Halliday 2019 



Enrollment  >> half-way  
( 119 Centers; 
  1479 of 2480 Participants)  vs 2 CEA  or  3 CAS 

Carotid Disease: 2019 Update Courtesy G Roubin 2019 



The success of CREST-2…  
(OMT + Intervention in asympt. CS vs OMT only) 
 
will critically depend on  

1. Effective recruitment (inclusion) of HIGH-risk asympt. CS pts 
 
2. Safe intervention (CEA arm, CAS arm) 

Carotid Disease: 2019 Update 



HIGH-risk asympt. CS pts naturally gravitate towards 
Intervention 
 
         (RCT patient selection bias) 
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Kolos et al. J Vasc Surg 2015 

AMTEC RCT in Asymptomatic  CS: 
     Trial STOPPED by DSMB  

CEA + OMT 

OMT 



Impact of the Tx mode on the QoL 

”The CEA-CAS difference was driven by less bodily pain and better physical functioning/role-
physical plus better role-emotional and higher general well-being scores in CAS (p < 0.05)” 

(higher is better) 



Modern CAS therapy  
 

Statins and DAPT lower peri-procedural risk 
 and ... 
 
• Newer stent designs 
• Flow reversal (MOMA) 
• Direct cervical access (TCAR) 
• Greater experience 
 

Can 
reduce 
risk 
further  

Carotid Disease: 2019 Update Courtesy A Halliday 2019 



Montorsi P et al.  JACC 
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Montorsi P et al.  JACC 

63-yo woman 
recurrent TIAs 

Stroke-in-evolution 
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63-yo woman 
recurrent TIAs 
Evolving Stroke 
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Severe HF + severe COPD 
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( LICA chronic 
occlusion ) 

Evolving Stroke Safe, effective, minimally-invasive therapeutic procedure 

Point to remember #8 
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Patient A/S, discharged home @ Day2 post procedure 

Normal stent image 

Normal velocities ECA patent 
P Musialek @ ePCR 2018 
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Why the management of asymptomatic 

Carotid Stenosis continues to be  

so controversial ? 



 PHARMACOTHERAPY 
+ INTERVENTION 

 ISOLATED 
PHARMACOTHERAPY 

A/S Carotid Stenosis 
Decision-making 

? 
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 PHARMACOTHERAPY 
+ INTERVENTION 

 ISOLATED 
PHARMACOTHERAPY 

A/S Carotid Stenosis 
Decision-making 

RISK OF 
PROCEDURE 
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Effective Cerebral Protection,  Effective Stent,  Operator Skills 

Point to remember #9 



Patient-level meta-analysis 
4 clinical trials 
556 patients 

(both symptomatic and asymptomatic) 

v % % 

Stabile et al.  2018 

30-day 



”This meta-analysis suggests that 
DLS can be  safely  used for CAS, 

and their use minimizes the 
incremental risk related to 

symptomatic status and other 
risk factors”. 



”This meta-analysis suggests that 
DLS can be  safely  used for CAS, 

and their use minimizes the 
incremental risk related to 

symptomatic status and other 
risk factors”. 



1-year data 
Results at one year according to Stent Platform 

Stabile et al.  2019 (at review) 

p = 0.97 
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Dual-layer stents Patient-level meta-analysis 
556 patients / 4 trials 

(both symptomatic and asymptomatic) 



Cumulative results at one year according to Stent Platform 

Stabile et al.  2019 (at review) 

p = 0.97 p = 0.12 p = 0.25 p = 0.003 p = 0.007 
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1-year data 
Dual-layer stents Patient-level meta-analysis 

556 patients / 4 trials 
(both symptomatic and asymptomatic) 



Comparative analysis of the carotid stent data available in public  
domains by 07.2019 ( journal publications plus congress presentations published on-line ) 
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0,0 2,0 4,0 6,0 8,0 10,0 12,0 14,0

Exact - Xact N=1500

BEACH - Wallstent N=747

ARCHeR Pooled - Acculink N=581

CABERNET - Nextstent N= 454

CREATE - Protege N= 419

SECURITY - Exact N= 305

MAVErIC Intl - Exponent N=51

Scaffold - Gore N= 312

Pieniazek Registry - Roadsaver N=147

ClearRoad  - Roadsaver N=100

Italian Registry - Roadsaver N=150

IRONGUARD - CGuard N=200

PARADIGM - CGuard N=101

CARENET - CGuard N=30

    Machnik 

Combined data from different studies/populations; confounders may contribute => compare with caution !  
30d          1y 30d          1y 30d          1y 

CG 
CG 

CG 

RS 

RS 

RS 

Gore 

Cumulative Incidence of Death/Stroke/MI @ 30 days  plus  1-year ipislateral stroke rate 
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Comparative analysis of the carotid stent data available in public domains  

( journal publications plus congress presentations published on-line ) 
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Endo: If one can safely treat  
high-risk patients/lesions 
why not  average-risk ones? 

Determining the type of intervention… 
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For your 70 yo Mother/Father,  with a clearly increasing 
asymptomatic CS carotid  stenosis  

You suggest  (NB. you have access to a skilled operator): 
 
A. OMT + Surgery (CEA) 

 
B. OMT + Neuroprotected CAS with plaque sequestration 

 
C. OMT + Wait for symptoms of cerebral damage (TIA or                        )      

Q5 Please  vote 
Point to remember #10 



CONCLUSIONS  
• The prevalence of asymptomatic carotid stenosis is similar to that of Atrial Fibrillation 

 
• ”Asymptomatic” carotid stenosis is not (at least: not universally) a benign disease 

 
• Most strokes do not give a warning 

 
• There is no evidence that Optimized Medical Therapy is sufficient to protect against CS-

related stroke (it may reduce or delay – but not abolish - the stroke risk) 
 

• Limiting interventional treatment (CEA or CAS) to symptomatic patients is – for those 
with a stroke – treating TOO LATE 
 

• Novel endovascular techniologies (proximal neuroprotection, micro-net covered stents) 
allow safe endovascular plaque sequestration and may constitute a game-changer 
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Stroke  Risk Stratification tools - 2019 

AFib Carotid Stenosis 
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Stroke  Risk Stratification tools - 2019 

AFib Carotid Stenosis 

Ø 
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Take-home messages  

• CS-related Strokes should be PREVENTED rather than experienced  
 

• IMPLEMENT  the  evidence  we  have  today 
 

• STRIVE for improved risk-stratification tools in carotid stenosis 
 

• All-comer patient registries will guide real-life decision-making 
 

• ↓↓ Invasiveness of Intervention 
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Stent-in-stent technique  for unstable plaque (G. Roubin , J Vitek 1999)  
Carotid Disease: 2019 Update 

Endovasc. reconstruction 
with Plaque sequestration 


