





    
  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
ACMSE
ACPSEM
ACSEP
AMSSM
BASEM
BASRAT
CASEM
CLINICAL EDGE
FSEM
GISSPORT
IOC
OSCA
SASMA
SGMS
SMA
SPC
SPNZ
SSMS
SSPA
SST
SUFT
VSG


  


  
  



  
      
  
  
    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: British Journal of Sports Medicine]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	For authors
	Resources
	About
	New editors

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	For authors
	Resources
	About
	New editors



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via your SocietySelect your society
ACMSE
ACPSEM
ACSEP
AMSSM
BASEM
BASRAT
CASEM
CLINICAL EDGE
FSEM
GISSPORT
IOC
OSCA
SASMA
SGMS
SMA
SPC
SPNZ
SSMS
SSPA
SST
SUFT
VSG


  


  
  



  
      
  
  
    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 48, Issue Suppl 2 
	58 Smokers Have Worse Rotator Cuff Teartendon Degeneration And Apoptosis


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

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


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Abstracts


  


  
  



  
      
  
  
    
      58 Smokers Have Worse Rotator Cuff Teartendon Degeneration And Apoptosis
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	Kirsten Lundgreen1, 
	Øystein Bjerkestrand Lian2, 
	Alex Scott3, 
	Angela Fearon3, 
	Lars Engebretsen4

	[bookmark: aff-1]1Lovisenberg Diaconal Hospital, Norway

	[bookmark: aff-2]2Kristiansund Hospital HNR, Norway

	[bookmark: aff-3]3Department of Physical Therapy, University of British Columbia, Canada

	[bookmark: aff-4]4Oslo University Hospital, Norway





  


  
  



  
      
  
  
    Abstract



Introduction Human studies indicate smokers to be more prone to rotator cuff tears and to present inferior results following rotator cuff repair compared to non-smokers [Baumgarten, 2010; Carbone, 2012; Kane, 2006; Kukkonen, 2012; Mallon, 2004]. We wished to assess the effect of smoking on the histopathology of supraspinatus tendinopathy.





Methods Supraspinatus tendon samples of 10 smokers and 15 non-smokers with full-thickness tears were harvested arthroscopically during rotator cuff repair. The severity of tendon histopathology including apoptosis, cellularity and proliferation was evaluated. Immunohistochemistry was used to assess the density of apoptotic cells (activated caspase-3; Asp175), proliferation (Ki67) and p53 (M7001)). Tendon degeneration was evaluated on tissue sections stained with H&E and Alcian blue according to a revised version of the modified Bonar score [Fearon, 2013].





Results The smokers were significantly younger (p = 0.01) and presented tears with a longer symptom duration than non-smokers (p < 0.05). The smokers’ tendons were characterised by more advanced degenerative changes (Bonar score, 13.5 [interquartile range, 1.4] v 9 [interquartile range, 3]; p < 0.001). These were accompanied by increased density of apoptotic cells (0.108 [SE, 0.038] v 0.0107 [SE, 0.007]; p = 0.024) (Figure 1), reduced tenocyte density (p = 0.019) and increased proliferative activity compared to torn supraspinatus tendons of non-smokers (p < 0.0001).

[image: Abstract 58 Figure 1]
[image: Abstract 58 Figure 1]
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Abstract 58 Figure 1 Apoptosis presented as amount of caspase 3- positive cells per square millimetre








Discussion Smoking is associated with early-onset tendon degeneration. Pronounced degenerative changes with reduced cell density and increased apoptotic cell death in smokers’ tendons may be associated with reduced tendon healing capacity. We recommend smoking to be controlled for in clinical studies on tendinopathy.
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