





    
  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
	Online First
	Prolonged venous transit on perfusion imaging is associated with higher odds of mortality in successfully reperfused patients with large vessel occlusion stroke


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

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


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Neuroimaging


  


  
  



  
      
  
  
    Original research


  


  
  



  
      
  
  
    
      Prolonged venous transit on perfusion imaging is associated with higher odds of mortality in successfully reperfused patients with large vessel occlusion stroke
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	http://orcid.org/0000-0002-2450-4014Vivek S Yedavalli1, 
	http://orcid.org/0000-0001-5012-6793Manisha Koneru2, 
	Meisam Hoseinyazdi1, 
	Cynthia Greene1, 
	http://orcid.org/0000-0001-7577-1887Dhairya A Lakhani1, 
	Risheng Xu3, 
	Licia P Luna1, 
	http://orcid.org/0000-0002-0289-3661Justin M Caplan3, 
	http://orcid.org/0000-0003-0131-5699Adam A Dmytriw4,5, 
	http://orcid.org/0000-0001-7281-1652Adrien Guenego6, 
	http://orcid.org/0000-0003-1055-8000Jeremy J Heit7,8, 
	Gregory W Albers7,9, 
	Max Wintermark10, 
	http://orcid.org/0000-0003-4121-1755L Fernando Gonzalez3, 
	Victor C Urrutia11, 
	Judy Huang3, 
	http://orcid.org/0000-0002-4194-9488Kambiz Nael12, 
	Richard Leigh11, 
	Elisabeth B Marsh11, 
	Argye E Hillis11, 
	Rafael H Llinas11

	[bookmark: aff-1]1Department of Radiology and Radiological Sciences, The Johns Hopkins Hospital, Baltimore, Maryland, USA

	[bookmark: aff-2]2Department of Radiology, Cooper Medical School of Rowan University, Camden, New Jersey, USA

	[bookmark: aff-3]3Neurosurgery, Johns Hopkins University School of Medicine, Baltimore, MD, USA

	[bookmark: aff-4]4Neuroendovascular Program, Massachusetts General Hospital, Boston, Massachusetts, USA

	[bookmark: aff-5]5Neuroradiology and Neurointervention, Brigham and Women's Hospital, Boston, Massachusetts, USA

	[bookmark: aff-6]6Interventional Neuroradiology Department, Centre Hospitalier Universitaire de Toulouse, Toulouse, France

	[bookmark: aff-7]7Department of Radiology, Stanford University School of Medicine, Stanford, California, USA

	[bookmark: aff-8]8Radiology, Stanford University, Palo Alto, California, USA

	[bookmark: aff-9]9Neurology, Stanford University, Palo Alto, California, USA

	[bookmark: aff-10]10The University of Texas MD Anderson Cancer Center, Houston, Texas, USA

	[bookmark: aff-11]11Neurology, Johns Hopkins Medicine, Baltimore, Maryland, USA

	[bookmark: aff-12]12Department of Radiology, University of California San Francisco, San Francisco, California, USA


	Correspondence to Dr Vivek S Yedavalli, The Johns Hopkins Hospital, Baltimore, Maryland, USA; vyedava1{at}jhmi.edu




  


  
  



  
      
  
  
    Abstract
Background Poor venous outflow (VO) profiles are associated with unfavorable outcomes in patients with acute ischemic stroke caused by large vessel occlusion (AIS-LVO), despite achieving successful reperfusion. The objective of this study is to assess the association between mortality and prolonged venous transit (PVT), a novel visual qualitative VO marker on CT perfusion (CTP) time to maximum (Tmax) maps.

Methods We performed a retrospective analysis of prospectively collected data from consecutive adult patients with AIS-LVO with successful reperfusion (modified Thrombolysis in Cerebral Infarction 2b/2c/3). PVT+ was defined as Tmax ≥10 s timing on CTP Tmax maps in at least one of the following: superior sagittal sinus (proximal venous drainage) and/or torcula (deep venous drainage). PVT− was defined as lacking this in both regions. The primary outcome was mortality at 90 days. In a 1:1 propensity score-matched cohort, regressions were performed to determine the effect of PVT on 90-day mortality.

Results In 127 patients of median (IQR) age 71 (64–81) years, mortality occurred in a significantly greater proportion of PVT+ patients than PVT− patients (32.5% vs 12.6%, P=0.01). This significant difference persisted after matching (P=0.03). PVT+ was associated with a significantly increased likelihood of 90-day mortality (OR 1.22 (95% CI 1.02 to 1.46), P=0.03) in the matched cohort.

Conclusions PVT+ was significantly associated with 90-day mortality despite successful reperfusion therapy in patients with AIS-LVO. PVT is a simple VO profile marker with potential as an adjunctive metric during acute evaluation of AIS-LVO patients. Future studies will expand our understanding of using PVT in the evaluation of patients with AIS-LVO.
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