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911 Stroke   
large vessel embolic infarct 



Basilar Artery Embolus 
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TREVO 





Key features of MR CLEAN 

• Usual care (89% IV tPA) vs endovascular  

• Anterior circulation occlusion  

• Treatment within 6  hours 

• Retrievable stents used in 82% 

 

 

 

 



Key features of MR CLEAN 

• On F/U angiography, No Occlusion in 75% of 
intervention group vs. 33% of controls (OR=6.9, 

95% CI 4.3-11). 

• Mortality high in both groups, 21-22% 

• Functional independence in 36% of  the 
intervention group vs. 19% in controls (OR 2.2, 95% 

CI 1.4-3.4).  

 

 

 

 



ACE 64 



5 MAX 





Functional Independence 59% vs 78%  
p = 0.15 



The DAWN Trial 





206 patients, severe strokes (NIHSS median 17). 

M1 occlusion of middle cerebral artery in 78%. 

Time from last known to be well to 
randomization 12.2, 13.3 hours. 

Recanalization at 24 hours  77% vs 39%, 
p<0.001. 

Clinical outcomes improved though mortality still 
high. 

 





Technology and Logistics 



911 Stroke Treatment in 2017 
 

– Emergency evaluation, including perfusion 
imaging when feasible.  Time is Brain! 

– Intravenous tPA if large vessel occlusion not seen. 

– Endovascular intervention out to 6 hours for large 
vessel occlusion. 

– Endovascular intervention out to 24 hours from 
onset 

• If mismatch detected, and if large, disabling infarct is not already 
present on CT. 

• With or without preceding IV alteplase.  

 



Carotid Disease  

–Associated with 5-8% of ischemic strokes in 
2017, compared to 30% in 1980 

 



Beneficial Effect of Carotid Endarterectomy in Symptomatic 

Patients with High-grade Carotid Stenosis 
North American Symptomatic Carotid Endarterectomy Trial Collaborators 

N Engl J Med 1991;325:445-53 

MRC European Carotid Surgery Trial: interim results for 

symptomatic patients with severe (70-99%) or with mild (0-

29%) carotid stenosis 
European Carotid Surgery Trialists’ Collaborative Group 

Lancet 1991;337:1235-43 

Endarterectomy for  

Asymptomatic Carotid Artery Stenosis 
Executive Committee for the Asymptomatic Carotid Atherosclerosis 

Study 

JAMA 1995;273:1421-1428 

Prevention of disabling and fatal strokes by successful 

carotid endarterectomy in patients without recent 

neurological symptoms: randomised controlled trial 
MRC Asymptomatic Carotid Surgery Trial (ACST) Collaborative Group 

Lancet 2004;363:1491-502 
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CEA Outcomes 

Outcome, % (95% CI) 1999 2014 

In-hospital mortality 0.9 (0.9-1.0) 0.4 (0.4-0.5)  

30-day stroke or death  1.6 (1.6-1.7) 1.1 (1.1-1.2) 



CAS Outcomes 

Outcome, % (95% CI) 1999 2014 

In-hospital mortality 2.8 (2.6-3.0) 2.3 (2.1-2.5)  

30-day stroke or death 4.7 (4.5-5.0)  4.8 (4.5-5.1) 





Background 

• 2502 symptomatic and asymptomatic patients 

randomized to CEA or CAS. 

• ≥ 70% carotid stenosis. 

  

Background 



Primary Composite End Point 



Stroke or Death 



Estimated Rate of Restenosis 



  # Events 5 year % 10 year % 

Asymptomatic 
CAS 21 2.5 6.9 

CEA 20 2.7 5.6 

Symptomatic 
CAS 21 2.5 6.9 

CEA 21 2.7 5.6 

Postprocedural Long-term Stroke 



Conclusions 

• CAS and CEA are safe and durable 

• Post-procedure, the rates of stroke are very low, 

less than 0.7% annually for asymptomatic and 

symptomatic patients. 

• Restenosis is infrequent over 10 years, About 1% 

per year.  

Conclusions 







Symptomatic patients in 2017 
 

– Endarterectomy or stenting for symptomatic 
patients with high degree of stenosis. 

– CEA favored over Carotid Stenting for older 
symptomatics except possibly 

• For those age > 75 who have do not have tortuosity and 

• Who do not have evidence of lower “cerebral reserve” (excess 
white matter disease or silent infarcts by MRI, or known poor 
collaterals by imaging) 

 



Asymptomatic patients in 2017 

–Evidence for equipoise for stenting, surgery, and 
intensive medical management 

–Guidelines favor CEA for stenosis >= 70% 

–AHA/ACC Guidelines include Carotid Stenting as 
an acceptable alternative to CEA 





www.crest2trial.org 



(n = 1,240 in each trial) 

 

CREST-2 Parallel Study Design 

S = Screened 
R = Randomized 



Primary Aims 

In patients with ≥70% asymptomatic stenosis, to 

assess: 

• The treatment differences between intensive medical 

management and CEA 

• The treatment differences between intensive medical 

management and CAS 

Primary endpoint: any periprocedural stroke or death or 

ipsilateral ischemic stroke thereafter up to 4 years. 

 





ACST-2 Time Line 

Nov 2017  >2700 randomized 

Dec 2019  Randomize 900 more patients 

  Median follow-up of 5 years 

Mid 2021  ACST-2 report 5-year results 

  Procedural risks and early benefits 

  IPD: CREST-1, ACT-1 + SPACE-2 (n=6000) 

Mid 2025  ACST-2 10-year results 

  Reliably compare durability of CEA vs CAS 
 

Will ACST-2 be outdated? 

 

 

 

 



ECST-2 Progress 

• 32 centers enrolled 

• 285 patients randomized to 15 Nov 2017 

o Number needed for MRI-based study = 320 
with 2 years follow-up 

• 110 included with MR plaque imaging  

o Number needed for MR plaque imaging 
analysis = 244 with 2 years follow-up  

• New centers needed 

• Please contact us on office@ecst2.com or via the 
website www.ecst2.com  

mailto:office@ecst2.com
http://www.ecst2.com/



