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How can we achieve “FAME” 
in complex bifurcation lesions?
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Why FFR? Why “Not FFR”?y y
FFR at the right time and at the right place

• Pre-intervention
• After main branch stent implantation
• After side branch balloon angioplasty
• After side branch stentingAfter side branch stenting
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Why FFR?y

Diagonal branch:
Lumen area: 2.7mm2

%plaque burden: 46%
LAD FFR

%p aque bu de 6%
Plaque area: 2.3mm2

Vessel area: 5.0mm2

LAD:
Lumen area: 2.8mm2

Plaque area: 6.2mm2

%plaque burden: 69%
Vessel area: 9.0mm2

Diagonal FFR
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Why FFR?
Diagnostic accuracy of anatomic parameters in pure SB ostial lesions

Why FFR?

Koh JS, Koo BK, et al., JACC Intv, 2012
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Side branch FFR: Influence of MB stenosis
Anatomical & functional Medina 0,0,1 lesion?

DiagonalDiagonal
Pullback pressure tracing

LADLADLADLAD

Diagonal Diagonal 
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Influence of other stenoses in complex lesions

Left main FFR?

p

Left main FFR?

*

Seoul National University Hospital
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Why FFR? Why “Not FFR”?
FFR at the right time and at the right place

• Pre-intervention
• After main branch stent implantation
• After side branch balloon angioplastyAfter side branch balloon angioplasty
• After side branch stenting
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Why FFR?
Angiographic inaccuracy to predict the presence of 

myocardial ischemia

Why FFR?

FFR vs. % diameter stenosis in jailed side branches

myocardial ischemia

Angiographic % diameter stenosis Angiographic % diameter stenosis

Ahn JM, et al. JACC intv 2012Koo BK, et al JACC 2005, EHJ 2008, Circulation CVI 2010
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FFR<0 75?FFR<0.75?

X

o oX
XX

o oX X
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How accurate is our assessment?How accurate is our assessment?
Estimation of “functional significance” in 20 jailed SB lesions

100
PPV NPV Sensitivity Specificity

75

50

25

0
EBC members Korean experts Trainees Overall

Shin DH, Koo BK, et al. Cath Cardiovasc Interv 2011
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FFR in all jailed side branches?j

O ti l l i• Ostial lesions

o
• Diffuse, multiple lesions

• Highly angulated lesions

• Heavily calcified lesions o

13



Does side branch FFR matter?
Amount of ischemia is more important than the 

presence of ischemiap

2010 ESC guidelines for revascularization
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Does side branch FFR matter?
Amount of ischemia is more important than the 

presence of ischemia

Comparison of clinical, physiologic and 
electrocardiographic relevance of LAD/diagonals

LAD Diagonal P 

1min occlusion of flow1min occlusion of flow

Pain score 4.1±3.5 2.3±2.7 <0.001

ST elevation + 92% 35% <0 001

Intracoronary EKG
baseline

ST elevation + 92% 35% <0.001

QTc segment, msec 454±45 440±36 0.07

QTc dispersion, msec 84±39 71±29 <0.001

12 lead EKG after 2min occlusion

Q c d spe s o , sec 8 39 9 0 00

Wedge pressure (Pw) 21±7 27±9 <0.001

Pw/Pa 0.22±0.07 0.27±0.08 0.001

Intracoronary EKG
1min occlusion

No chest pain
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Koo BK, et al JACC intv, in revision

Coronary wedge pressure



Why FFR? Why “Not FFR”?
FFR at the right time and at the right place

• Pre-intervention
• After main branch stent implantation
• After side branch balloon angioplastyAfter side branch balloon angioplasty
• After side branch stenting
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Angiographic vs. FFR after kissing balloon

After MB stenting After kissing balloong g
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IVUS vs  FFR after kissing balloonIVUS vs. FFR after kissing balloon

Reference vessel 
diameter: 3 75mm 

Lumen Area: 2.3mm2

MLD: 1 2mm diameter: 3.75mm MLD: 1.2mm
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Functional outcome of Jailed side branches

No kissing balloon inflation

Ki i b ll i fl ti

0.87±0.06 0.87±0.09

Kissing balloon inflation

Kumsars I, et al. Eurointervention 2012
Koo BK. et al, Eur Heart J 2008
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Dissection after angioplastyDissection after angioplasty
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Slow flowSlow flow
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Why FFR? Why “Not FFR”?

P i t ti

FFR at the right time and at the right place

• Pre-intervention
• After main branch stent implantationp
• After side branch balloon angioplasty
• After side branch stenting
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Aft  l ft i  2 t ti  ith TAP t h iAfter left main 2 stenting with TAP technique

LAD

LCXLCX
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FFR after side branch stenting

FFR before and after PCI (DK crush vs Provisional)

J Interv Cardiol 2010 Clinical Cardiol 2010
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0.94±0.04     0.97±0.03
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Why FFR and Why “Not FFR” in Bifurcation Lesions?

Why “FFR”? Why “Not FFR”?

y y

• To assess the functional 

•Complex bifurcation (long diffuse, calcified, total 
occlusion)

•SB FFR to determine functional significance of Pre-intervention • To assess the functional 
significance of MB

•SB FFR to determine functional significance of 
SB (MB stenosis+)

•SB FFR to predict the functional significance of 
jailed SB

Post-MB stenting
• To assess the functional 
significance of jailed SB and 

• Small SB
• Long diffuse, calcified side branchPost MB stenting significance of jailed SB and 

to predict their outcomes
Long diffuse, calcified side branch

• SB slow flow

Post SB 
• To assess SB procedural 
success and to predict the • SB slow flowPost-SB 

angioplasty
success and to predict the 
outcomes after KBI (non-left 
main)

• SB slow flow
• SB dissection

T  di t d l t  f l  t  Post-SB stenting • To predict procedural outcomes of complex two 
stenting
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