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1. FFR basics for bifurcation 1. FFR basics for bifurcation 

Recommendations for specific percutaneous coronary intervention devices

Wijns, European Heart Journal 2010
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Pijls NHJ et al Circulation 1993

De Bruyne et al JACC 1993

De Bruyne et al Circulation 1994

During maximal hyperemia

(i.e. during maximal transstenotic flow)
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3. Cut-Off Values of FFR

NO INDUCIBLE ISCHEMIANO INDUCIBLE ISCHEMIA
Lesions do not cause symptoms

Favorable clinical outcome 

0.20
De Bruyne et al. Circ 1995

Pijls et al. Circ 1995

Pijls&De Bruyne NEJM 1996

Bartunek et al. JACC 1996

Chamuleau et al. JACC 2000

Abe et al. Circ 2000

De Bruyne et al Circ 2001

INDUCIBLE ISCHEMIAINDUCIBLE ISCHEMIA

ISCHEMIA  AT  REST ISCHEMIA  AT  REST 

OR  NECROSISOR  NECROSIS

Lesions cause symptoms

Poor clinical outcome 

�Medical treatment

+

�Revascularization
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Fearon et al Circulation 2010



FFR and MB before PCIFFR and MB before PCI

MB

SB

MB

?



1. Intermediate stenoses (Pijls et al. New Engl J Med 1996) 

(Pijls et al. JACC 2010)

2. Post-myocardial setting (De Bruyne et al Circulation 2001)

The Value of FFR in terms of 

Clinical Outcome 

Has Been Validated in patients with

The Value of FFR in terms of 

Clinical Outcome 

Has Been Validated in patients with

2. Post-myocardial setting (De Bruyne et al Circulation 2001)

(Ntalianis et al. JACCInterv 2010)

3. Multivessel Disease (Tonino et al. New Engl J Med 2009)

4. Left main stenosis (Hamilos, Muller et al. Circulation 2009)

5. Proximal LAD stenosis (Muller et al. JACCInterv 2011)
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MB
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Yes
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Read the GuidelinesRead the Guidelines

Wijns, European Heart Journal 2010
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Lateral Inhibition 

(or Mach band visual effect)

Lateral Inhibition 

(or Mach band visual effect)

http://en.wikipedia.org/wiki/Lateral_inhibition

"Mach bands are an optical illusion consisting of an image of two wide bands, one light and 

one dark, separated by a narrow strip with a light-to-dark gradient. The human eye perceives 

two narrow bands of different brightnesses either side of the gradient that are not present in 

the original image."
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Mass of myocardium at riskMass of myocardium at risk

Seiler Am Coll Cardiol. 1993

The amount of myocardium supplied by side branch is relatively small and highly

variable



Relation between Vessel Size and 

Myocardial Mass

Relation between Vessel Size and 

Myocardial Mass

Seiler, Circulation 1992

The relation vessel size – myocardial mass in CAD patients can be misleading



Mass of myocardium at riskMass of myocardium at risk

Seiler Am Coll Cardiol. 1993

The amount of myocardium supplied by side branch is relatively small and highly

variable

MI



FFR and SB before PCIFFR and SB before PCI

FFR overestimates the severity1.

2. Jailing of a pressure wire between the stent and the vessel wall is not 

recommended

Anatomical changes after MB stenting: carina shift, stent struts3.
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MB

SB

MB

Rarely useful
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Pijls, Circulation 2002 Samady, JACCinterv 2009 
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Koo, European Heart Journal (2008)
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MB

SB

MB

Yes we canC

But, useful ? 
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FFR and SB after PCIFFR and SB after PCI

1. FFR-guided provisional SB intervention strategy is feasible and effective

2. Functional status of jailed SB lesions after DES implantation does not change 

significantly during follow-up

Koo, European Heart Journal (2008)
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Bifurcation

MB SBMB

Before PCI

YES

After PCI

(YES)

SB

Before PCI

(YES and 
NO)

After PCI

YES

(subset of 
lesions)

FFR
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