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Simple vs. Complex
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BBC ONE
Overall RR 0.54

p=0.001
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46%↓RR Zhang et al. Heart 2009;95:1676-81



CASE 1
True Bifurcation
SB Involvement?SB Involvement?

MB IVUS Direct SB IVUSMB-IVUS
Diagonal MLA=3.1mm2

Direct SB-IVUS
Diagonal MLA=2.0mm2



CASE 2
True Bifurcation
SB Involvement?SB Involvement?

Negative Remodeling without Plaque
Diagonal Ostium

egat e e ode g t out aque

MLA 3.0mm2



MB Cross-over

SB FFR 0.88Pre-PCI

Wh t h ld What should 
SB treatment 
be based on?

MLA 2.2mm2MLA 3.0mm2
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Treatment for Jailed SB with Normal FFR
SB FFR >0 75 is safe for deferral in non-LM diseaseSB FFR >0.75 is safe for deferral in non-LM disease

Jailed SB

SB intervention
26 l i

No SB intervention2 lesions

6 Mo f/u

26 lesions 65 lesions

No change in SB FFR (0.87±0.06 0.89±0.07)
Functional restenosis in only 8% ((FFR<0 75)

Koo et al. Eur Heart J 2008;29:726–32 

Functional restenosis in only 8% ((FFR<0.75)



SB FFR at 6-month 9-month MACE 

FFR guided provisional SB interventionFFR-guided provisional SB intervention
resulted in a low rate of functional restenosis

and 9 month adverse cardiac eventsand 9-month adverse cardiac events

Koo et al. Eur Heart J 2008;29:726–32Koo et al. Eur Heart J 2008;29:726 32 



Discordance Between
Post stenting QCA DS vs  SB FFRPost-stenting QCA-DS vs. SB FFR

DS 20%DS 70% DS 80%DS 20%
SB FFR 0.71

Reverse Mis

DS 70%
SB FFR 0.83
Mismatch

DS 80%
SB FFR 0.88
MismatchReverse-MisMismatch Mismatch



Discordance Between
Post stenting QCA DS vs  SB FFRPost-stenting QCA-DS vs. SB FFR
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Post-stenting DS (%)

73% Mi t h

Post-stenting DS (%)

74% Mi t h73% Mismatch
Cut-off for FFR<0.75: >85%

74% Mismatch
15% Reverse-Mismatch
Cut off for FFR<0 80: 54%

Koo et al. JACC 2005;46:633

Cut-off for FFR<0.80: 54%
Ahn et al. JACC Interv in Press



PowerPoint에서는 개인 정보보호를 돕기 위해이 외부 그림을 자동으로 다운로드하지 않습니다 . 이 그림을 다운로드하여 표시하려면 메시지 표시줄에서 [옵션]을클릭하고 [외부 콘텐츠 사용]을클릭하십시오 .

Angiographic SB Assessment is Not Accurate
Neither Anatomically Nor FunctionallyNeither Anatomically Nor Functionally

Lesion eccentricity of SB
Negative remodeling of ostium
Various size of myocardiumy
Strut artifacts after MB stenting

Sachdeva et al. Am J Cardiol 2011;107:1794-5      



After MB Stenting
1.0
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Post-stenting SB MLA
poorly predicts functional
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Angiographic DS is a Poor Predictor
f  F ti l SB C ifor Functional SB Compromise

65%

16%

Koo et al. Circ Cardiovasc Interv 2010;3:113-9 

Pre-procedural %DS (%)

Ahn et al. JACC Interv 2011 in Press;



In 90 non-LM bifurcation lesions with SB DS <75%,
pre-PCI IVUS of both MB and SB were evaluated

Post-stenting SB FFR <0.80: 18%
SB FFR <0.75: 9%p f

Independent Predictors for SB FFR β 95% CI p

Maximal balloon pressure 0 265 0 010 0 002 0 003Maximal balloon pressure -0.265 -0.010 – -0.002 0.003

Pre-PCI MLA of SB ostium 0.216 0.001 – 0.035 0.040

Pre-PCI PB at SB ostium -0.296 -0.003 – -0.001 0.005

Pre-PCI MLA of distal MB 0.250 0.005 – 0.027 0.025

Kang et al. Am J Cardiol 2011;107:1787-93



Pre-intervention SB-IVUS
Predicts SB FFR <0 80 after MB stenting

MLA 2.4mm2

Predicts SB FFR <0.80 after MB stenting
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p=0.001

20 40 60 80 100

Sensitivity=94%
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100-Specificity 100-Specificity

Sensitivity=75%
Specificity=71%p y

PPV=40%
NPV=98%

p y
PPV=36%
NPV=93%

Kang et al. Am J Cardiol 2011;107:1787-93
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IVUS-MLA is a better predictor with an accuracy 83%
17% are still unpredictable

Kang et al. Am J Cardiol 2011;107:1787-93
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If the small MLA is not caused by significant plaque, but caused 
by negative remodeling or small vessel, FFR is normal in 80%

Kang et al. Am J Cardiol 2011;107:1787-93

by negative remodeling or small vessel, FFR is normal in 80%



2-year MACE
85 (94%) patients followed up at median 27 months (IQR 20 31 mo)

90 Non-LM bifurcation with SB DS<75%

85 (94%) patients followed-up at median 27 months (IQR 20–31 mo)

SB FFR after MB Stenting

FFR<0.80
In 16 (18%)

FFR≥0.80
In 74 (82%)
SB-related cardiac events are 

rare in the population( )( )rare in the population

Kissing
31 (42%)

No Tx
43 (58%)

Kissing 9 (56%)
T-stent 2 (13%)

No Tx
5 (31%)

No MACE 1 TLR (3%) 1 TLR (20%) 1 Death (9%)No MACE 1 TLR (3%) 1 TLR (20%) 1 Death (9%)
d/t stroke



Impact of Negative Remodeling

LCX os
90%90%

Non-LM SB
92%92%

Smaller distal carina angle was found in constrictive g f
remodeling group (51±25° vs. 64±14°, p=0.044)

Remodeling index at SB ostium (β=0.435, p<0.001)
independently affects the small MLA of SB ostium

Kang et al. Catheter Cardiovasc Interv 2012 in press



Impact of Negative Remodeling
F ti l Si ifi f SBon Functional Significance of SB
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However, it rarely affects post-stenting SB FFR
without a large plaque and a small MLAwithout a large plaque and a small MLA

Kang et al. Am J Cardiol 2011;107:1787-93
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Optimal MSA
l b ion a segmental basis

Proximal LM
8mm2

LCX ostiumPOC

LAD ostium

Kang et al. Circ Cardiovasc Interv 2011 2011;4:1168-74



Serial IVUS Analysis in 73 Bifurcations 
Treated with T stent (DES)

SB MSA vs. F/U MLA

Treated with T-stent (DES)
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Hahn et al. J Am Coll Cardiol 2009;54:110-7



Optimal SB-MSA
to Predict IVUS-defined ISR (F/U MLA<4mm2)

4.83 mm2

to Predict IVUS-defined ISR (F/U MLA<4mm )

1.0 4.0 mm2
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AUC 0.88 (95% CI 0.80-0.95)

0.0
0.0 0.2 0.4 0.6 0.8 1.0

1 Specificity

( )

No difference in the rate of angiographic ISR or TLR
between SB with MLA >4 83mm2 vs <4 83mm2between SB with MLA >4.83mm vs. <4.83mm

Hahn et al. J Am Coll Cardiol 2009;54:110-7



Bifurcations with Crush-stenting

SB ostium was most frequent site of MSA in 68% 
Withi MB MSA f d i h i 56%Within MB, MSA was found in crush area in 56% 

MV SB P

MSA, mm2 6.5±1.7 3.9±1.0 <0.001S , 6 5 3 9 0 0 00

MSA <4 mm2 10% 55% 0.007

MSA <5 mm2 20% 90% <0.001

Costa et al. J Am Coll Cardiol 2005;46:599-605
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Pre-PCI Predictor?

Pre-intervention IVUS accurately assesses disease involvement
of SB ostium and is helpful to determine initial treatment strategy

Functional SB compromise is less frequent than anatomical jailing
“Anatomical-Functional Discordance”

If the SB looks clinically significant and treatable,
FFR is necessary to confirm the functional significance

Although pre-PCI MLA>2.4mm2 predicts normal SB FFR post-
stenting there is no reliable predictor for functional compromiseof SB ostium and is helpful to determine initial treatment strategyAnatomical-Functional DiscordanceFFR is necessary to confirm the functional significancestenting, there is no reliable predictor for functional compromise


