
Bernard De Bruyne, MD, PhD

Cardiovascular Center Aalst

OLV-Clinic Aalst, Belgium
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Conclusive Remarks

European Heart House
Coronary Physiology in the Catheterization Laboratory

Thursday 25 – Saturday 27, 2013
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Selection Bias

European Heart House
Coronary Physiology in the Catheterization Laboratory

Thursday 25 – Saturday 27, 2013



"People who wish to analyze nature without using mathematics must settle for a reduced understanding",
- Richard P Feynman, PhD, Nobel Laureate of Physics in 1965

People who wish to treat CAD without physiology 
must settle for a reduced understanding
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• Clinical outcome data

• Microvasculature

• KISS principle



Clinician‟s request to engineers/industry

(Not the contrary) 
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Unmet clinical need 



The value of FFR in terms of 

Clinical Outcome 
Has been validated in patients with...

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

(Bech et al Circulation 2001)

(Pijls et al. JACC 2010)

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

(Ntalianis et al. JACCInterv 2010)

3. Multivessel disease (Tonino et al. NEJM 2009)

(Berger et al JACC 2005)

(Botman et al CCI 2004)

(De Bruyne et al NEJM 2012)

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

5. Proximal LAD stenosis (Muller et al. JACCInterv 2011)

6. Bifurcation lesions (Koo et al. Eur Heart J 2010)

7. Hybrid revascularization (Davidavicius et al Circulation 2005)

8. Post CABG (Botman et  al Ann Thor Surg 2007)

9. Small vessel (Puymirtat et al Circ Interv 2011)
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All Comers with 3 V CAD

(not involving LM)

Amenable to PCI/CABG and meet inclusion criteria

No exclusion criteria met and patient consents

Heart team identifies lesions for PCI/CABG

and then patient is randomized

FFR-Guided PCI with DES

Stent all lesions with FFR < 0.80

(n=750)

Perform CABG based on

coronary angiogram

(n=750)

One Year follow-up for MACCE

(1 month, 3 and 5 year follow-up)
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FAME 3
PI: William F Fearon
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• Clinical outcome data

• Microvasculature

• KISS principle



Absolute hyperemic coronary flow: 126 mL/min

Minimal microvascular resistance: 0.436 mm Hg/mL/min
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• Clinical outcome data

• Microvasculature

• KISS principle



Pijls NHJ et al Circulation 1993
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The “KISS” Principle:

Keep It Simple, Stupid!



“Le contraire du vrai n’est pas le faux mais le complexe”

André Comte-Sponville
Petit traité des grandes vertus

PUF, 1995, p 245

The contrary of „true‟ is not „false‟, 

but „complicated‟
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The “KISS” Principle:

Keep It Simple, Stupid!



The “KISS” Principle:

Keep It Simple, Stupid!

• FFRmyo, FFRcor, FFRcoll

• RA pressure measurements

• Serial stenoses equations

FFR = 
Pd

Pa
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During hyperemia



Hyperemia
• Adenosine IV (140 µg/kg/min)

• Adenosine IC (100 – 200 µg bolus)

• Regadenosone IV bolus (IV peripheral bolus)

The “KISS” Principle:

Keep It Simple, Stupid!
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Bugiardini et al, JAMA, 2005

2005

Diagnostic Algorithm in patients with (suspected) stable CAD
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Park SJ et al. Circulation 2011;124:951

2011

Diagnostic Algorithm in patients with (suspected) stable CAD
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Qasem A et al Annals Int Med, 2012,157,729

2012

Diagnostic Algorithm in patients with (suspected) stable CAD
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2020 ?

Diagnostic Algorithm in patients with (suspected) stable CAD
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Things have to be made as simple as possible, but not simpler

http://www.google.be/url?sa=i&source=images&cd=&cad=rja&docid=14YIflh9BUSDwM&tbnid=RBqapUMZCqiWDM:&ved=0CAUQjRw&url=http://www.chine-informations.com/guide/plan-du-metro-de-pekin_2266.html&ei=5C5GUZG2CIb80QW5tIAQ&psig=AFQjCNHDFPceuWnFO1BcI0aY1dze6qTe-Q&ust=1363640388773871


Medical History 
(+ Body Language !)

Coronary Angiogram + FFR, IMR, ... 

± ad hoc appropriate treatment

2013 ?

Suspected Ischemic Heart Disease
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The “KISS” Principle:

Keep It Simple, Stupid!



FFR, ... life can be so simple

FFR

0.80

0.20

1.0
NO INDUCIBLE 

ISCHEMIA

INDUCIBLE 

ISCHEMIA

ISCHEMIA  AT  REST 

OR  NECROSIS

Medical 

Therapy  

Revascularization 
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"People who wish to analyze nature without using mathematics must settle for a reduced understanding",
- Richard P Feynman, PhD, Nobel Laureate of Physics in 1965

People who wish to treat CAD without physiology 
must settle for a reduced understanding
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