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Case 



Fractional Flow Reserve (FFR) 
: Definition 

FFR = the ratio of maximal myocardial flow in the stenotic  

territory to maximal myocardial flow in that same territory  

if the stenosis were absent 
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Q: flow volume 

Pi-P0(ΔP): inflow pressure –outflow pressure 

r: radius of the vessel 

l: length of the lesion 

η : viscosity of the blood 



Diagrammatic illustration of the 

Bernoulli equation 

 ΔP=f1Q+f2Q
2,       R=ΔP/Q 

 ΔP=pressure gradient; As = area stenosis; An= area of 
the normal segment; L=stenosis length;            Q = flow; 
f1=viscous factor; f2=separation factor.  
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Schematic of Coronary Stenosis and Its 

Dependent Myocardium before and after MI 



 Therefore, FFR may affected by hMVRI after PCI, which is represents 

microvascular integrities of the lesion distal segment. 

Effect of Microvascular Integrity and 

Myocardial Mass subtended by a Lesion 
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FFR really independent on 

microvascular function unlike CFR? 



FFR really independent on microvascular function 

unlike CFR? 



Correlations between FFR and 

microvascular function 



Correlations between FFR and 

microvascular function 



Example of Interplay between FFR and IMR  
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Correlation Between Angiographic 

DS and FFR 



Predictors of Discrepancy 

Park SJ, et al. J Am Coll Cardiol Intv 2012;5:1029 



Functional and angiographic mismatch according 

to lesion location 



Functional and angiographic mismatch according 
to lesion location (pLAD vs. mLAD) 

Reverse Mismatch 

Mismatch 



BCVs to predict FFR<0.80 according 

to lesion location 

MLA
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A) 
MLA (Proximal Lesion)
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B) 

MLA (Middle Lesion)
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Discrepancies according to pLAD 

and mLAD 

0

10

20

30

40

50

60

70

80

90

100

Coronary Angiography (DS 50%) pLAD 3.18 mLAD 2.73

Matching Mismatching Reverse Mismaching

mm2 mm2 



Predictors of Discrepancy 

  Univariate  
P value 

Multivariate Analysis 

  Odd 

Ratio 

S.E 

95% CI p value 
Reverse Mismatching           

Age 0.009 0.966 0.012 0.943-0.989 0.004 

Multivessel  0.001 2.211 0.231 1.420-3.442 <0.001 

Proximal Lesion <0.001 3.489 0.258 2.104-5.784 <0.001 

Lesion PB <0.001 0.933 0.026 0.887-0.982 0.007 

Mismatching           

Female <0.001 3.154 0.287 1.798-5.533 <0.001 

Middle Lesion <0.001 3.221 0.295 1.808-5.739 <0.001 

Lesion MLA <0.001 0.378 0.328 0.199-0.720 0.003 



Predictors of Discrepancy 

Cho YK, et al. Eurointervention 2015;11:163 



Summary 

 Anatomic-functional mismatches frequently 

encountered as high as 30-40%.  

 The discrepancy patterns between anatomic 

stenosis and functional stenosis differed 

according to the lesion location and evaluation 

methods( Angiography or IVUS). 

 The major determinant of FFR was closely 

associated with myocardial mass subtended by 

a stenotic lesion and microvascular dysfunction 

except epicardial stenosis severity.  



Conclusions 

 Major determinants to predict functional 

significance or discrepancy may be related with 

correlationships between epicardial stenosis and 

myocardial mass, microvascular dysfunction. 

 FFR is a very physiologic parameter representing 

all conditions related myocardial ischemic status. 

 


