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IVUS/FFR-guided PCI for complex lesions can improve outcomes!  
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Bifurcations are complex! 
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HOW? 



IVUS and FFR in non-LM bifurcation PCI 
: Step-by-Step Approach 

• Pre-intervention 

• After main branch stent implantation 

• After side branch balloon angioplasty 

• After side branch stenting 
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LAD: 
Minimal lumen diameter: 1.8mm 

Lumen area: 2.8mm2 

Vessel area: 9.0mm2 

Plaque burden: 69% 

% area stenosis, remodeling index…. 

Diagonal branch: 
Minimal lumen diameter: 1.7mm 

Lumen area: 2.7mm2 

Vessel area: 5.0mm2 

Plaque burden: 46% 

% area stenosis, remodeling index…. 

Precise anatomical assessment: Use IVUS! 
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Longitudinal image of bifurcation 
 

• Whole geometry of bifurcation lesion 

• Amount, character and distribution of plaque 

• Location, angle and length of carina 

• Distance between carina and outer lumen of a side branch 
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Higher chance of carina shift 
Less procedural risk 
Lower chance of functionally significant jailing 

Higher chance of carina shift + plaque shift 
Higher procedural risk 
Higher chance of functionally significant jailing 



Mechanism of SB stenosis 
: You should know this before you do something for SB! 
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Plaque Plaque + Negative remodeling 

8 

Seoul National University Hospital 

Cardiovascular Center 

Mechanism of SB stenosis 
: You should know this before you do something for SB! 



To know whether PCI is needed: Use FFR! 

Diagonal FFR 

LAD FFR 
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LAD: 
Minimal lumen diameter: 1.8mm 

Lumen area: 2.8mm2 

Vessel area: 9.0mm2 

Plaque burden: 69% 

% area stenosis, remodeling index…. 

Diagonal branch: 
Minimal lumen diameter: 1.7mm 

Lumen area: 2.7mm2 

Vessel area: 5.0mm2 

Plaque burden: 46% 

% area stenosis, remodeling index…. 



• Pre-intervention 

• After main branch stent implantation 

• After side branch balloon angioplasty 

• After side branch stenting 
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IVUS and FFR in non-LM bifurcation PCI 
: Step-by-Step Approach 



To decide SB intervention or not, use FFR! 
 FFR vs. anatomical stenosis in side branches 

Bellenger, et al. Heart 2007 

Park SH & Koo BK J Geriatr Cardiol 2012  

Ahn JM, et al. JACC interv 2012 

Ha J, Kim JS, et al JACC Imag 2013 
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Mechanism of SB jailing: Plaque, Carina, Stent……  

Pre-intervention After stenting 

Stent strut Shifted carina 

Shifted plaque 

Koo BK,TCT 2008 
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To know what happened in SB, use IVUS! 



 
• Target: SB plaque 

 Large balloon, high pressure  

 More injury, more dissection  

 Higher chance of SB stenting 

 More late loss 
 

• Target: Shifted carina 
 Relatively small balloon, low pressure  

 Less injury, less dissection 

 Less chance of SB stenting 

 Less late loss 

Different target, different strategy 

Koo BK,EBC 2008 
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To decide how to do SB intervention, use IVUS! 



• Pre-intervention 

• After main branch stent implantation 

• After side branch balloon angioplasty 

• After side branch stenting 

14 

Seoul National University Hospital 

Cardiovascular Center 

IVUS and FFR in non-LM bifurcation PCI 
: Step-by-Step Approach 



To see your procedure: use IVUS! 

Before Kissing balloon inflation After Kissing balloon inflation 
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Estimated  diameter  

   by fractal ratio = 3.7mm 

Optimality index: 4.2/3.7 = 1.13 



After MB stenting After kissing balloon 

Koo BK & de Bruyne B, Eurointervention 2010 

To determine what to do: FFR is helpful! 
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Functional outcome of Jailed side branches 

Kumsars I, et al. Eurointervention 2011 

Nordic Baltic Bifurcation III 
: SB FFR substudy 

Koo BK, et al Eur Heart J 2009 

SNUH SB FFR registry 

Final kissing group 

No kissing group 

No kissing 
Final kissing 
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Angiographically excellent, but….. 

Courtesy of Dr. Murasato 

After 2 stenting, use IVUS! 
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Lee BK, et al. Clinical Cardiol 2010 

SB FFR after crush stenting 
Pre- and Post- final kissing balloon 

FFR after SB stenting has different meaning 
: When it is bad, it really is bad, but high FFR does not always guarantee the favorable outcomes 

0.94±0.04 0.97±0.03 
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• Use of IVUS and/or FFR is feasible and helpful at each step of bifurcation PCI. 
 

• However, adequate knowledge on coronary anatomy/physiology and pitfalls of IVUS/FFR is 

essential to properly use IVUS/FFR at each step of bifurcation PCI. 

FFR IVUS 
Pre-intervention 

   Main branch ischemia +++ + 

   Side branch ischemia ++ + 

   Planning the procedure + +++ 

After main branch stenting 

   Mechanism of side branch jailing - +++ 

   Jailed side branch ischemia +++ + 

After side branch intervention 

    Residual ischemia +++ + 

    Procedural success after 2 stenting + +++ 
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IVUS and FFR in non-LM bifurcation PCI 
: Step-by-Step Approach 


