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• Stenosis severity by angiography, IVUS, OCT ..... 

 

What is a significant stenosis? 
 

: Anatomy                         
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Same stenosis, same significance ? 

Normal 

Myocardium 
Normal 

Myocardium 

LA 3.5mm2 LA 3.5mm2 

Normal 

Myocardium 

Normal 

Myocardium 

Scar LA 3.5mm2 LA 3.5mm2 

LA: Lumen cross sectional area 

Seoul National University Hospital 

Cardiovascular Center 3 

Same stenosis can have a different physiological or functional significance 

according to lesion characteristics. 
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Same stenosis, same significance ? 

Same stenosis can have a different physiological or functional significance 

according to patient characteristics. 



Iskander, et al. JACC 1998 

n=12,360 
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What is a significant stenosis? 
 

: Anatomy                         vs. Ischemia 



 

• Stenosis severity by angiography, IVUS, OCT, ..... 

• Extent of the perfusion territory (lesion location, height, weight,  gender, age…..) 

• Presence of myocardial infarction 

• Myocardial blood flow including collaterals 

• Microvascular function 

Determinants of a significant stenosis? 
 

: Anatomy                         vs. Ischemia 

Physiological or functional evaluation 
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“Fractional Flow Reserve (FFR)” 
• Invasive functional test in a cath lab with very high spatial resolution 
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FFR=70/100=0.7 

Distal Pressure (Pd) = 70mmHg 

 FFR 0.7 means that 30 % of myocardial blood 

flow was reduced due to the stenosis 

Proximal Pressure (Pa) = 100mmHg 



Evidences…… 
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Why FFR in bifurcation lesion? 

9 

Seoul National University Hospital 

Cardiovascular Center 



Pitfalls of anatomical evaluation 

• Angiography 

 Single directional assessment 

 Variability in stenosis assessment 

 No validated criteria for side branch intervention 

 Not physiologic 
 

• IVUS/OCT 

 Difficult to perform in tight stenosis (ex. Jailed side 

branch) 

 No validated criteria for side branch intervention 

 Not physiologic 

Why physiologic evaluation ? 
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True vs. Pseudo-stenosis 

FFR = 0.60 

FFR = 0.92 
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• Various size, various amount of supplying myocardium 

• Side branch ostial lesion is unique 

 Underlying plaque  Eccentric plaque 

 Remodeling  Negative remodeling 

 Mechanisms of ostial narrowing after main branch stenting 

Carina shift, plaque shift, stent struts, thrombus….. 

Koo BK. et al, Circ Cardiovasc Interv 2010 
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Uniqueness of side branch lesions  
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Why physiologic evaluation ? 



Ziaee A, et al. AJC 2004 

 Ostial lesions 
Angiographic severity ≠ Functional significance 

FFR=0.94 

Seoul National University Hospital 

Cardiovascular Center 13 



LAD: 0.89 

Diagonal: 0.94 

Bifurcation lesion? 

LAD: 0.73 

Diagonal: 0.77 

LAD: 0.82 

Diag: 0.98 

Diagonal: 0.73 
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Medina 0,0,1 lesion? 

Pressure pullback tracing: Diagonal branch 

Diagonal: 0.73 
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Pressure pullback tracing: LAD 



Diagnostic accuracy of angio/IVUS parameters in pure ostial lesions 

Koh JS, Koo BK, et al., JACC Intv, 2012 
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Side branch angioplasty ? 
Different criteria in different studies……  
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Circulation 2006 Eur Heart J 2008 Circulation 2009 Circulation 2010 

> 50% stenosis 
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Degree of stenosis? 

Shin DH, Koo BK, et al. Cath Cardiovasc Interv 2011 
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Anatomical severity = Physiological significance 

 % diameter stenosis vs. FFR in Jailed side branches 

Bellenger, et al. Heart 2007 
Kumsars I, et al. Eurointervention 2011 

SNUH SB-FFR registry 
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Ahn JM, et al. JACC intv 2012 
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Park SH & Koo BK, J Ger Cardiol 2012 

% diameter stenosis 
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Significant stenosis? Needs intervention? 

REST 

REST 

STRESS 

STRESS 

Jailed Diagonal branch FFR 0.81 No perfusion defect 
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Which need(s) additional intervention? 



• Presence of ischemia is a key prognostic factor in patients with coronary 

artery stenosis.  

• FFR is the gold standard invasive method to define ischemia-causing 

stenosis. 

• In bifurcation lesion, angiography alone is inaccurate in the prediction of 

functional significance. 

• High inter-individual variability exists in both visual estimation and QCA. 

• IVUS, OCT cannot overcome these limitation. 

Yes, We Need a Function-guidance! 
(for the main and large side branches) 

Debate: Is Functional Evaluation Necessary? 
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