





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via your SocietySelect your society
SNIS
ESMINT


  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	Basket 
	Search 
More
	

    
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  







  



  

            

          

                

    
        
      
                [image: Journal of NeuroInterventional Surgery]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	For authors
	Podcasts
	About

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	For authors
	Podcasts
	About



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via your SocietySelect your society
SNIS
ESMINT


  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	BMJ Journals

  


  
  




  



  



  

      

          

          
  
        
      
        
          You are here
	Home
	Archive
	Volume 11, Issue 9 
	Impact of single phase CT angiography collateral status on functional outcome over time: results from the MR CLEAN Registry


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

  
  
   
    
  
    
    
      
        
  
      
  
  
    	Article 
Text
	Article 
info
	Citation 
Tools
	Share
	Rapid Responses
	Article 
metrics
	Alerts


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Ischemic Stroke


  


  
  



  
      
  
  
    Original research


  


  
  



  
      
  
  
    
      Impact of single phase CT angiography collateral status on functional outcome over time: results from the MR CLEAN Registry
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	Ivo GH Jansen1, 
	Maxim JHL Mulder2, 
	Robert-Jan B Goldhoorn3, 
	http://orcid.org/0000-0002-3950-1561Anna MM Boers1,4, 
	Adriaan CGM van Es5, 
	Lonneke SF Yo6, 
	Jeannette Hofmeijer7, 
	Jasper M Martens8, 
	Marianne AA van Walderveen9, 
	Bas FW van der Kallen10, 
	Sjoerd FM Jenniskens11, 
	Kilian M Treurniet1, 
	Henk A Marquering1,4, 
	Marieke ES Sprengers1, 
	Wouter J Schonewille12, 
	Joost CJ Bot13, 
	Geert J Lycklama a Nijeholt14, 
	Hester F Lingsma15, 
	David S Liebeskind16, 
	Jelis Boiten10, 
	Jan Albert Vos17, 
	Yvo BWEM Roos18, 
	http://orcid.org/0000-0003-1032-9099Robert J van Oostenbrugge3, 
	http://orcid.org/0000-0002-6159-2228Aad van der Lugt5, 
	http://orcid.org/0000-0003-1631-7056Wim H van Zwam19, 
	http://orcid.org/0000-0002-9234-3515Diederik WJ Dippel2, 
	Ido R van den Wijngaard10, 
	Charles BLM Majoie1 
	on behalf of the MR CLEAN Registry investigators



	[bookmark: aff-1]
1
Radiology & Nuclear Medicine, Amsterdam University Medical Center (AMC), Amsterdam, The Netherlands


	[bookmark: aff-2]
2
Neurology, Erasmus Medical Center, Rotterdam, The Netherlands


	[bookmark: aff-3]
3
Neurology, Maastricht University Medical Center, Maastricht, The Netherlands


	[bookmark: aff-4]
4
Biomedical Engineering & Physics, Amsterdam University Medical Center (AMC), Amsterdam, The Netherlands


	[bookmark: aff-5]
5
Radiology, Erasmus University Medical Center, Rotterdam, The Netherlands


	[bookmark: aff-6]
6
Radiology, Catharina Hospital, Eindhoven, The Netherlands


	[bookmark: aff-7]
7
Neurology, Rijnstate Hospital, Arnhem, The Netherlands


	[bookmark: aff-8]
8
Radiology, Rijnstate Hospital, Arnhem, The Netherlands


	[bookmark: aff-9]
9
Radiology, Leiden University Medical Center, Leiden, The Netherlands


	[bookmark: aff-10]
10
Neurology, Haaglanden Medical Center, The Hague, The Netherlands


	[bookmark: aff-11]
11
Radiology, Radboud University Medical Center, Nijmegen, The Netherlands


	[bookmark: aff-12]
12
Neurology, Sint Antonius Hospital, Nieuwegein, The Netherlands


	[bookmark: aff-13]
13
Radiology, Amsterdam University Medical Center (VUMC), Amsterdam, The Netherlands


	[bookmark: aff-14]
14
Radiology, Haaglanden Medical Center, The Hague, The Netherlands


	[bookmark: aff-15]
15
Public Health, Erasmus University Medical Center, Rotterdam, The Netherlands


	[bookmark: aff-16]
16
Neurology, UCLA, Los Angeles, California, USA


	[bookmark: aff-17]
17
Radiology, Sint Antonius Hospital, Nieuwegein, The Netherlands


	[bookmark: aff-18]
18
Neurology, Amsterdam University Medical Center (AMC), Amsterdam, The Netherlands


	[bookmark: aff-19]
19
Radiology, Maastricht University Medical Center, Maastricht, The Netherlands



	Correspondence to
 Dr. Ivo GH Jansen, Radiology and Nuclear Medicine, AMC, Amsterdam 1105 AZ, The Netherlands; ijansen{at}nico-lab.com





  


  
  



  
      
  
  
    Abstract
Background Collateral status modified the effect of endovascular treatment (EVT) for stroke in several randomized trials. We assessed the association between collaterals and functional outcome in EVT treated patients and investigated if this association is time dependent.

Methods We included consecutive patients from the Multicenter Randomized Clinical Trial of Endovascular Treatment for Acute Ischemic Stroke in The Netherlands (MR CLEAN) Registry (March 2014–June 2016) with an anterior circulation large vessel occlusion undergoing EVT. Functional outcome was measured on the modified Rankin Scale (mRS) at 90 days. We investigated the association between collaterals and mRS in the MR CLEAN Registry with ordinal logistic regression and if this association was time dependent with an interaction term. Additionally, we determined modification of EVT effect by collaterals compared with MR CLEAN controls, and also investigated if this was time dependent with multiplicative interaction terms.

Results 1412 patients were analyzed. Functional independence (mRS score of 0–2) was achieved in 13% of patients with grade 0 collaterals, in 27% with grade 1, in 46% with grade 2, and in 53% with grade 3. Collaterals were significantly associated with mRS (adjusted common OR 1.5 (95% CI 1.4 to 1.7)) and significantly modified EVT benefit (P=0.04). None of the effects were time dependent. Better collaterals corresponded to lower mortality (P<0.001), but not to lower rates of symptomatic intracranial hemorrhage (P=0.14).

Conclusion In routine clinical practice, better collateral status is associated with better functional outcome and greater treatment benefit in EVT treated acute ischemic stroke patients, independent of time to treatment. Within the 6 hour time window, a substantial proportion of patients with absent and poor collaterals can still achieve functional independence.
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