





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via BCS  


  
  



  
      
  
  
    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: Heart]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	Browse by collection
	Authors
	About
	Podcasts

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	Browse by collection
	Authors
	About
	Podcasts



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via BCS  


  
  



  
      
  
  
    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 94, Issue 12 
	What is the role of the aorta in directing coronary blood flow?


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

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


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Viewpoint


  


  
  



  
      
  
  
    
      What is the role of the aorta in directing coronary blood flow?
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	Justin E Davies1, 
	Kim H Parker2, 
	Darrel P Francis1, 
	Alun D Hughes1, 
	Jamil Mayet1

	1
International Centre for Circulatory Health, Imperial College Healthcare NHS Trust, St Mary’s Hospital Campus, London, UK
 
	2
Physiological Flow Unit, Department of Bioengineering, Imperial College London, London, UK
 

	Dr J E Davies, International Centre for Circulatory Health, Imperial College Healthcare NHS Trust, St Mary’s Hospital Campus, 59–61 North Wharf Road, Paddington, London, W2 1LA, UK; coronarywia{at}heart123.com




  


  
  



  
      
  
  
    

  


  
  



  
      
  
  
    https://doi.org/10.1136/hrt.2008.144808

  


  
  



  
        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.

  


  
  



  
        

    
  
  
    
  


  
  



  
      
  
  
    Paradoxically the heart, which is solely dedicated to supplying blood to the organs, restricts its own blood supply during peak contraction (fig 1). To overcome this restriction, the heart has numerous mechanisms which delicately balance the blood flow demands of the systemic and coronary circulation.

Figure 1 Striking difference in the flow velocity waveform between the proximal aorta (A) and the biphasic coronary artery (B), despite almost identical pressure waveforms.



PARADIGMS OF CORONARY FLOW
Scaramucci was the first to consider the effects that the contracting heart had on coronary arteries and on coronary blood flow in 1696.1 However, it was more than 250 years later that Gregg and Sabiston reported experimental evidence in a landmark paper which described phasic coronary flow.2 They described how the contracting heart muscle behaves as a “throttling mechanism and impedes coronary flow” by compression of the myocardial vascular bed.



  




While this work clearly demonstrated that coronary blood flow was phasic, as a result of contraction of the surrounding ventricle, the precise interplay between the ventricle, coronary blood flow and the aorta remained unresolved. Initially, it was proposed that myocardial contraction imposed a time-varying resistance to coronary blood flow, but, this proposal was inconsistent with the increase in coronary venous flow that occurs in systole. Currently, the influence of the contracting ventricle on coronary blood flow is understood in terms of two related models: the intramyocardial pump model3 and the time-varying elastance model.4 5 The intramyocardial pump model proposed by Spaan and colleagues emphasises that ventricular contraction actively pumps blood out of the coronary microvasculature as a result of compression of the intramural vessels. This model was based initially on observations that ventricular systole could be associated with net retrograde coronary artery flow if perfusion pressure were lowered sufficiently.3 Subsequently, Krams and coworkers,4 proposed the time-varying elastance model based on the ventricular elastance concept of Suga et al.6 This model emphasises the importance of … 
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