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M/65, s/p 2 Stents at LAD, 1yr ago
Mild resting discomfort with slight Troponin elevation

No exertional pain

EKG: Normal, LV angiography: normal LV function, no regional wall motion abnormality



LMLM

LCXLCX

Cypher 2.5x13mmCypher 3x13mm



After LAD os stenting

Before PCI



How to treat this lesion??How to treat this lesion??



How to evaluate this lesion?How to evaluate this lesion?

FFR=0.93FFR=0.93
Is FFR telling a lie sometimes?



Physiologic Insight of Bifurcation LesionsPhysiologic Insight of Bifurcation Lesions

• “What you see” is NOT “What it is”.

• Why?

• Functional outcome of jailed SB lesions
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r = - 0.464
p < 0.001
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FFR in jailed side branches
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SNUH SB-FFR registry, N=153
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significantsignificant



6746FFR ≥0.75
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≥75%50% ~ 75%

Percent stenosis
N=153

FFR in jailed side branches

Angiographic severity vs. Functional significance
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Ziaee A, et al. AJC 2004

FFR in ostial lesion

Angiographic severity vs. Functional significance

FFR=0.94FFR=0.94



Bellenger, et al. Heart 2007

FFR in jailed side branches

Angiographic severity vs. Functional significance
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• “What you see” is NOT “What it is”. 

• Why?

• Functional outcome of jailed SB lesions



• Side branch is usually small vessel
Myocardium supplied by SB is also small.

Why the discrepancy?Why the discrepancy?

Myocardium

Myocardium



r = 0.77

Abizaid, et al. AJC 1998

r = 0.78

Jasti, et al. Circulation 2004

Costa, et al. AHJ 2007

IVUS IVUS vsvs CFR/FFRCFR/FFR
Vessel diameter: 2.9mmVessel diameter: 2.9mm

Vessel diameter: 2.1Vessel diameter: 2.1±±0.4mm0.4mm

All p values: not significant
r=0.01%DS vs. FFR
r=0.27MLD vs. FFR
r=0.01Lumen Volume vs. FFR
r=-0.06Max %Obst vs. FFR
r=-0.04MLA vs. FFR

PearsonPearson’’s correlation coefficientss correlation coefficients

Vessel diameter: 4.2Vessel diameter: 4.2±± 2.0mm2.0mm



Courtesy of Dr Colombo and Dr Airoldi

Why the discrepancy in large vessels?Why the discrepancy in large vessels?

FFR=0.67 FFR=0.93 FFR=0.92



• Side branch is small vessel

Supplies smaller myocardial territory

• SB ostial lesions are almost always eccentric

Why the discrepancy?Why the discrepancy?



Myocardial Surface

Inner Surface

Bifurcation, Flow and Shear

Weydahl & Moore J Biomech 2001Asakura & Karino Circulation Res 1990



Side branch ostial lesion

MBMB

SBSB

Eccentric plaque with disease free wall at carinaEccentric plaque with disease free wall at carina



Why discrepancy????

MBMB

SBSB



• Side branch is small vessel

Supplies smaller myocardial territory

• SB ostial lesions are almost always eccentric

• Side branch jail occurs due to both plaque and 
carina shift

Why the discrepancy?Why the discrepancy?



BifurcationBifurcation ModelModel

DD11 DD22

DD33

MurrayMurray’’s laws law

D1
3 = D2

3 + D3
3

DD11
DD22

DD33



Before 
PCI

After Main 
branch 
stenting

Angiographic View

Stent

Main Branch

Side Branch

Why discrepancy????



Lumen Area loss << Angiographic diameter loss



Pre-intervention MB stenting Kissing balloon

““Gentle kissGentle kiss”” to relocate the carina to relocate the carina 

* Gentle kiss: Balloon/Artery < 1* Gentle kiss: Balloon/Artery < 1



Changes of side branch FFR after Changes of side branch FFR after ““gentle kissgentle kiss””
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Koo BK, et al. Eur Heart J 2008
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6 Month Follow-upPost-PCI 

FFR: 0.84

FFR: 0.93 FFR: 0.94

FFR: 0.86



Functional outcome of Jailed side branches

Koo BK, et al. Eur Heart J 2008
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Summary

• Jailed SB lesion is different from usual MB lesion.

• Angiography overestimates the severity of jailed SB  

lesion.

• Outcome of functionally non-significant SB lesions is 

good despite the angiographic severe stenosis. 



We still need….
• More comprehensive anatomical, physiological 

and rheological insight of bifurcation lesions.

• Better way of treatment 

• Better devices


