
Noninvasive characterization of high-risk                 
ICAS plaque & patient 

 
 

Juan F. Arenillas, MD, PhD 

Stroke Unit. Department of Neurology                              
Hospital Clínico Universitario                             

Valladolid, Spain 

 



Presenter Disclosure Information 

FINANCIAL DISCLOSURE: 
 
No disclosures to be done relevant to attendance and content of talks in 2013 
SVIN Conference.  
  

 
 

Juan F. Arenillas, MD, PhD 
 
Non-invasive characterization of high-risk ICAS plaque & 
patient 

UNLABELED/UNAPPROVED USES DISCLOSURE: 
None 
 
  
 



Intracranial Atherosclerosis  
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A major cause of stroke worldwide  
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Translational research priorities  
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Ø Intracranial vulnerable plaque characterization 
 
Ø Vulnerable ICAS patient characterization 
 
Ø Monitoring basic  processes and response to therapies 



Classical approach 

Focus on intracranial stenosis 
(Angiographic & Haemodinamic)  
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Limitations of classical approach Stroke Unit        
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Makowski, Radiology 2013 

Restricted to advanced and stenooclusive stage 



Limitations of classical approach 

Arterial remodelling and plaque composition  
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New approach to ICAS: Plaque imaging 

Plaque morphology 
& activity 

Turan et al, J Neuroimaging 2010 
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Outward vs. inward remodelling Plaque surface 
irregularity 



Stroke Unit        
HCU Valladolid Vulnerable plaque characterization 

               © JF Arenillas SVIN 2013  

Intraplaque hemorrhage more frequent in symptomatic 
MCA plaques (19.6% vs 3.2%) 
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Very good 
identifying 

presence of plaque 

 

Still limitations 
regarding plaque 

components 

              AJNR 2013 



Basic mechanisms? 
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In vivo monitoring of basic mechanisms and molecular pathways 
determining high-risk ICAS 

•  Inflammatory infiltration, Thrombogenic potential 

•  Response to therapies: Plaque stabilization and regression 

• Development of collateral circulation (Angiogenesis, Arteriogenesis) 



Biomarkers: Inflammation  Stroke Unit        
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Stroke 2003 

Stroke 2008 



Biomarkers: Inflammation  

B S i i O S 

BIOSIS	
  
Biomarkers	
  of	
  Ischemic	
  Outcomes	
  in	
  Symptoma6c	
  

Intracranial	
  Stenosis	
  
	
  

NIH	
  Grant#	
  1	
  R01	
  NS064162	
  	
  
PI:	
  Michael	
  Frankel,	
  MD	
  

Ins6tu6on:	
  Emory	
  University	
  

Stroke Unit        
HCU Valladolid 

               © JF Arenillas  SVIN 
2013  



Biomarkers: Inflammation LpPLA2  Stroke Unit        
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Massot A, Vall d’Hebron ICAS investigators, Atherosclerosis 2011 

N= 75 

18 recurrent events 

(10 ischemic stroke) 
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Predictive value of ankle-brachial index and PAI-1 in symptomatic 
intracranial atherosclerotic disease recurrence (new ischemic stroke) 
 
Massot A,  Arenillas J et al, under review  
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+ 

Omics approach 

Refine statistical analysis to improve predictive power 
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Next step: Molecular imaging in ICAS  

Following coronary & carotid literature 
Makowski et al, Radiology 2013 
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Conclusion  

Ø Noninvasive identification of high-risk ICAS plaque & patient as a 
main research priority  

Ø HRMIR shows first evidence of differential ultraestructural 
characteristics of symptomatic intracranial ath plaque in vivo 

Ø Biomarker studies suggest involvement of inflammation and PAI-1, 
further studies needed 
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• Symptomatic ICAD (clinical 
decision making). Advanced 
stages 

• Stenosis of different origins,    
mainly atherosclerotic

• Non-invasive and widely available 

•Allows disease progression 
assessment (stenosis)

•All ICAD stages. Role in stroke of 
undetermined origin? May identify non-
stenotic intracranial atheroma.

• Power to confirm atherosclerotic 
nature of intracranial stenosis

• Non-invasive, less available. Post 
processing. Limited clinical value 

•May allow monitoring of 
atherosclerotic plaque dynamics & 
guide treatment 

Intracranial stenosis Intracranial ath PLAQUE 
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