





    
  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 12, Issue 7 
	Aneurysm characteristics, coil packing, and post-coiling hemodynamics affect long-term treatment outcome


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

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


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Basic Science


  


  
  



  
      
  
  
    Original research


  


  
  



  
      
  
  
    
      Aneurysm characteristics, coil packing, and post-coiling hemodynamics affect long-term treatment outcome
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	http://orcid.org/0000-0003-2256-2154Robert J Damiano1, 
	https://orcid.org/0000-0002-1331-2551Vincent M Tutino2, 
	https://orcid.org/0000-0002-0396-4409Nikhil Paliwal1, 
	https://orcid.org/0000-0002-4074-6822Tatsat R Patel3, 
	https://orcid.org/0000-0003-4500-7954Muhammad Waqas4, 
	http://orcid.org/0000-0002-6208-3724Elad I Levy4, 
	http://orcid.org/0000-0002-5225-3072Jason M Davies4, 
	http://orcid.org/0000-0002-9519-0059Adnan H Siddiqui5, 
	https://orcid.org/0000-0003-3884-499XHui Meng6

	[bookmark: aff-1]
1
Mechanical and Aerospace Engineering, Canon Stroke & Vascular Research Center, University at Buffalo, State University of New York, Buffalo, New York, USA


	[bookmark: aff-2]
2
Canon Stroke & Vascular Research Center, Neurosurgery, Biomedical Engineering, Pathology and Anatomical Sciences, University at Buffalo, State University of New York, Buffalo, New York, USA


	[bookmark: aff-3]
3
Mechanical and Aerospace Engineering, Canon Stroke & Vascular Research Center, University at Buffalo - The State University of New York, Buffalo, New York, USA


	[bookmark: aff-4]
4
Neurosurgery, University at Buffalo - The State University of New York, Buffalo, New York, USA


	[bookmark: aff-5]
5
Canon Stroke & Vascular Research Center, Neurosurgery, University at Buffalo, State University of New York, Buffalo, New York, USA


	[bookmark: aff-6]
6
Mechanical and Aerospace Engineering, Canon Stroke & Vascular Research Center, Neurosurgery, Biomedical Engineering, University at Buffalo - The State University of New York, Buffalo, New York, USA



	Correspondence to
 Dr. Hui Meng; huimeng{at}buffalo.edu





  


  
  



  
      
  
  
    Abstract
Background Recurrence of intracranial aneurysms after endovascular coiling is a serious clinical concern.

Objective We hypothesized that recurrence is associated with aneurysm morphology and flow, as well as the coil intervention and the induced flow modifications.

Methods We collected 52 primary-coiling aneurysm cases that were either occluded (n=34) or recurrent (n=18) at >1 year follow-up. We created aneurysm models from pre-coiling digital subtraction angiographic images, calculated aneurysm morphology, simulated pre-coiling hemodynamics, modeled coil deployment, and obtained post-coiling hemodynamics for each case. We performed univariable analysis on 26 morphologic, treatment-specific, and hemodynamic parameters to distinguish between recurrent and occluded groups, and multivariable analysis to identify independently significant parameters associated with recurrence. Univariable analysis was also performed on ruptured and unruptured aneurysm subcohorts separately to investigate if they shared specific significant parameters.

Results Recurrence was associated with pre-coiling aneurysm morphologic and flow parameters including larger size (maximum dimension and volume), larger neck (diameter, area, and neck-to-parent-artery ratio), and higher flow momentum and kinetic energy. Recurrence was also associated with lower coil packing (packing density and uncoiled volume), higher post-treatment flow (velocity, momentum, and kinetic energy), lower post-treatment washout time, and higher post-treatment impingement force at the neck. Multivariable analysis identified two aneurysmal characteristics (neck diameter and pre-coiling flow kinetic energy), one coil packing parameter (uncoiled volume), and one post-treatment hemodynamic parameter (flow momentum) that were independently associated with recurrence. In ruptured aneurysms, recurrence was associated with larger neck (diameter and area), whereas in unruptured aneurysms, recurrence was associated with larger size (maximum dimension and volume). In both subcohorts, recurrence was associated with higher post-coiling flow momentum and kinetic energy.

Conclusion Recurrence at >1 year after coil treatment is associated with intrinsic aneurysm characteristics, coiling itself, and flow changes induced by coiling. Larger aneurysm size and neck, less coil packing, and higher intra-aneurysmal flow before and after coiling predict recurrence.
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