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

Integrated use of IVUS and FFR
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Integrated use of IVUS and FFR in non-LM bifurcation PCI

• 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

Diagonal branch:
Minimal lumen diameter: 1.7mm

Lumen area: 2.7mm2

Vessel area: 5.0mm2

Precise anatomical assessment
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Important anatomical information 

• Geometry of bifurcation lesion

• Amount, character and distribution of plaque

• Location, length of carina

• Distance between carina and outer lumen of a side branch
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Mechanism of side branch stenosis
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PlaquePlaque + Negative remodeling
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Remodeling index at main branch (MB) 

and side branch (SB) ostium

Side branch ostium is different!
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LAD:
Minimal lumen diameter: 1.8mm

Lumen area: 2.8mm2

Vessel area: 9.0mm2

Diagonal branch:
Minimal lumen diameter: 1.7mm

Lumen area: 2.7mm2

Vessel area: 5.0mm2

Precise physiological assessment

Diagonal FFR

LAD FFR
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Diagnostic accuracy of IVUS parameters in pure ostial lesions

Koh JS, Koo BK, et al., JACC interv 2012
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• Pre-intervention

• After main branch stent implantation

• After side branch balloon angioplasty

• After side branch stenting
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Can anatomical severity predict the functional significance?

FFR vs. anatomical stenosis in Jailed side branches

Bellenger, et al. Heart 2007

Kumsars I, et al. Eurointervention 2011
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Park SH & Koo BK J Geriatr Cardiol 2012 

Ahn JM, et al. JACC interv 2012

Ha J, Kim JS, et al JACC Imag 2013

Seoul National University Hospital

Cardiovascular Center



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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• 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
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• Pre-intervention

• After main branch stent implantation

• After side branch balloon angioplasty

• After side branch stenting
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Assessment of procedural results: IVUS

Before Kissing balloon inflation After Kissing balloon inflation
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After MB stenting After kissing balloon
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Assessment of procedural results: FFR
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Changes of side branch FFR after “gentle” kissing balloon
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0.65±0.08

0.85±0.06
0.83±0.11

P<0.001

(Side branch balloon/artery ratio: 0.9±0.1)

P=0.57

Koo BK, et al. Eur Heart J 2008
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Angiographically excellent, but…..

Courtesy of Dr. Murasato
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Assessment of procedural results after 2 stenting
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Integrated use of IVUS and FFR in non-LM bifurcation PCI

• IVUS/FFR-guided intervention strategy for bifurcation lesion is feasible and helpful from the 

beginning till the end of the procedures.

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

essential to properly use IVUS/FFR in complex bifurcation lesion and in complex 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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