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    Abstract
Introduction The management of anticoagulation (AC) therapy in patients with central nervous system (CNS) haemorrhage remains challenging. This study examines the potential factors associated with spinal haematoma among patients who develop CNS haemorrhage while on AC therapy.

Methods Based on a systematic review using MEDLINE and EMBASE, two reviewers screened publications and extracted data on all CNS-haemorrhage cases. First, all cases were grouped into brain, posterior fossa and spinal haemorrhage. Second, the spinal-haemorrhage group was subdivided into those patients experiencing complete neurological recovery, incomplete recovery, no recovery and death. Finally, axonal survival and inflammatory response after spinal cord injury (SCI) due to trauma and spinal haemorrhage were examined using postmortem spinal cord tissue.

Results Data were extracted from 72 publications including 553 patients. There were significant differences among the CNS groups regarding patient characteristics and management, while their outcomes were comparable. Outcomes among the spinal-haemorrhage subgroups were not associated with patient characteristics and management. Postmortem examination of spinal cord showed that axonal survival and inflammatory response in a spinal-haemorrhage case were similar to a case of traumatic SCI.

Conclusions The results of this study suggest that the management of patients with spinal haemorrhage considerably differ from individuals with an intracranial haemorrhage during AC. However, survival and neurological recovery appear to be comparable among the CNS groups. The studied factors failed to discriminate the patient subgroups according to survival and neurological recovery. Finally, the neuropathology result reinforces the possibility that the mechanism of SCI may not be relevant for axonal survival and inflammatory response within the spinal cord.


	Spine
	anticoagulant
	haemorrhage
	systematic review
	spinal cord injury
	epidemiology
	clinical neurology
	neuroepidemiology
	neuropathology
	statistics
	clinical neurology
	haematology
	neurosurgery
	pharmacology
	stroke
	neurosurgery




  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/jnnp-2011-301366

  


  
  



  
        Statistics from Altmetric.com

    
  
  
    
  


  
  



  
      
  
  
    


  


  
  



  
        Request Permissions

    
  
  
    If you wish to reuse any or all of this article please use the link below which will take you to the Copyright Clearance Center’s RightsLink service. You will be able to get a quick price and instant permission to reuse the content in many different ways.

  


  
  



  
        

    
  
  
    
  


  
  



  
      
  
  
    	Spine
	anticoagulant
	haemorrhage
	systematic review
	spinal cord injury
	epidemiology
	clinical neurology
	neuroepidemiology
	neuropathology
	statistics
	clinical neurology
	haematology
	neurosurgery
	pharmacology
	stroke
	neurosurgery



View Full Text
  


  
  



  
      
  
  
    Footnotes
	Funding This research project was funded by Christopher & Dana Reeve Foundation (JCF, MGF) and AO Spine North America (GH, MGF).

	Competing interests None.

	Ethics approval Ethics approval was granted by the University Health Network Research Ethics Board.

	Provenance and peer review Not commissioned; externally peer reviewed.





  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
  


  
  



  
      
  
  
    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?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



  





  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
  


  
  



  
      
  
  
    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?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



      

      
    

    
    
      
        
  
      
  
  
      


  
  



      

    

  
  
   
    
    
    
      
        
  
      
  
  
    
  
      
  
     
          

          

          

          

          




  


  
  



      

    

  
  
   
  


  



  

          

        


        
        
      

    

   

 


    
    
      
          
    

    
  
    
  	Content	Latest content
	Current issue
	Archive
	JNNP 100
	Browse by collection
	Most read articles
	Image quiz
	Responses


	Journal	About
	Editorial board
	Sign up for email alerts
	Subscribe
	Thank you to our reviewers


	Authors	Instructions for authors
	Submit an article
	Editorial policies
	Open Access at BMJ
	BMJ Author Hub


	Help	Contact us
	Reprints
	Permissions
	Advertising
	Feedback form





  



  

      
            
        
            
    

    
  
    
  
    
  
      
  
  
    	 RSS
	 Twitter
	 Facebook
	 Blog
	 SoundCloud
	 YouTube

  


  
  



  



  



  

        
      

          

  
      
    
      
    

    
      
        	Website Terms & Conditions
	Privacy & Cookies
	Contact BMJ


        
        Cookie Settings
        
        Online ISSN: 1468-330XPrint ISSN: 0022-3050

        Copyright © 2023 BMJ Publishing Group Ltd. All rights reserved. 

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


