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C. Seiler et al Circulation 1992 

Relation between Vessel Size and Myocardial Mass 

CAD 

Normals 
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About Pressure, Flow, Resistance, and Vessel Size 
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Anatomy vs Physiology: the Chimeric Link 

Waksman et al. JACC 2013 

Sarno et al JACC 2009 

Guagliumi et al EuroInterv 2013 

IVUS OCT 

CCT 

Statistical (mechanistic) relation but little clinical relation 

FFR 

Angio 

DS 

Toth et al EHJ 2014 
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Two-Compartment Model of the Coronary Circulation 

The coronary angiogram 
detects only 5% of the total 
coronary tree 
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Two-Compartment Model of the Coronary Circulation 
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Two-Compartment Model of the Coronary Circulation 



Pressure and Flow Velocity in Normal Coronary Arteries 

CFR = 4.15 

FFR = 0.98 

Adenosine 
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Importance of Maximal Vasodilation 

Nitrates Adenosine 

Vasospasm Autoregulation 

Epicardial 
= Conductance  
Arteries > 550 µ  

Microvasculature 
= Resistance  

Arteries < 550 µ  



Yeung AC et al. N Engl J Med 1991;325:1551-1556. 

Endothelial Control of Coronary Blood Flow 

Effect of Mental Stress on  

the Diameter of Coronary Arteries 
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Neuro-humoral  
factors 

Metabolic  
factors 

Endo- and paracrine  
factors 

Physical 
factors 

Endothelium 

Multiple, interacting, cumulative, nonlinear mechanisms 

Coronary Autoregulation 

The Control of Myocardial Blood Flow 

Adapted from D.J.G.M. Duncker 



Autoregulation 

The ability of the heart of maintaining flow constant  
in case of change of perfusion pressure 

without the intervention of any other external mechanism 

ETP April 24-26, 2014 
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Coronary Autoregulation 

Rubio and Berne, Prog CV Disease 1975 
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Flow, Pressure, and Resistance 
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De Bruyne et al, 1996 

•  Proximal LAD stenosis (n = 26) 

•  Normal LV systolic function 

•  PET fow measurements (15O-labeled water) at rest  

Autoregulation 

Distal Coronary Pressure (mm Hg) 
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Pressure-Flow Relationship 

At Rest: Autoregulation 
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Adapted from D.J.G.M. Duncker and Bache R Physiol Rev 2008 
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Adenosine 



Pressure-Flow Relationship  

During Maximal Vasodilation 
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People who wish to treat patients with CAD 
without coronary physiology must settle for 

a suboptimal treatment 


