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What we already know…. 

• Fractional Flow Reserve (FFR) 

 Invasive index to assess the hemodynamic influence of 

epicardial stenosis 

 Surrogate for “ischemia” 

FFR vs. Myocardial ischemia 

FFR Not significant Significant stenosis
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Both are bad, but ACS is worse! 

FFR = 

Angina or Ischemia 

Acute coronary syndrome (ACS) 

3 

Seoul National University Hospital 

Cardiovascular Center 

What we already know…. 



Looking for the links between FFR and ACS… 
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Looking for the links between FFR and ACS… 

5 

Seoul National University Hospital 

Cardiovascular Center 

Plaque  

vulnerability 

Thrombosis 

External Force 

Pressure 

gradient 

(FFR) 

ACS 



Wall shear stress: Small, but important 
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Wall shear stress 

: Tiny tangential force of 

flowing blood on endothelial 

surface 



Very high WSS vs. Vulnerability 

Slager, et al. Nature Clin Pract 2005 
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Very 



Circulation 2011 
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High WSS vs. Platelet activity 



Looking for the links between FFR and ACS… 
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FFR vs. WSS 
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Lee JM…Koo BK. JACC imaging 2015 



FFR 0.78 

FFR 0.47 
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Koo BK. International Symposium on Biomechanics 2014 

Non-invasive FFR and WSS assessment using cCTA and 

computational fluid dynamics 
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Relationship between WSS and pressure gradient 
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Projection

Traction force 
vector

Shear force 
vector

Plaque
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Regional distribution of hemodynamic forces 

: WSS vs. Pressure gradient 

Koo BK. International Symposium on Biomechanics 2014 



Looking for the links between FFR and ACS… 
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Mechanical constraints on coronary stenoses 

P1 
P2 

Pressure wave  
 

Slicing forces 
 

Plaque fatigue 
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Bernard de Bruyne, Miami, TCT October 2012 

Ischemia, Vulnerable Plaque, and the Vulnerable Patient 



FFR vs. Axial plaque stress 
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Flow 

Lee JM…Koo BK. JACC imaging 2015 



Looking for the links between FFR and ACS… 
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Links between FFR and ACS…… 
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In addition to define ischemia, FFR can tell the risk of ACS through the interaction with other 

hemodynamic parameters.  


