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Andreas Gruentzig

NEJM 1979



Even in the beginning Andreas Gruentzig strongly believed in 

the value of coronary pressure measurements, but 

investigators in those days were handicapped in 3 ways……

• no reliable device to measure coronary pressure

(only 3 F catheters instead of 0.014” pressure wires,

resulting in gross overestimation of gradients)

• importance of maximum hyperemia was not yet recognized

(baseline values are not very helpful for decision making)

• interpretation of gradients difficult and inconsistent,

FFR was not available yet

( Pa = 100, Pd = 70 mmHg           FFR = 0.70

Pa =   70, Pd = 40 mmHg           FFR = 0.57 )



12 exp.bas-pressure device

• 12 exp.bas-pressure device

last 15 cm of 

0.015 hollow guidewire

2.8F infusion

catheter

glued together at the

kitchen table and 

sterilized by ethylene

oxide

Early 1990s: Development of FFR



Effect on the Pressure Gradient by the Presence 

of the Pressure Measuring Wire in the Stenosis

The presence of a 

0.014” pressure 

monitoring guide wire 

in the stenosis does 

not create any 

clinically significant 

additional resistance.
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B. De Bruyne, et al. J Am Coll Cardiol 1993.





OPENING EUROPEAN HEART HOUSE, JANUARY 1994

First educational & training programm: coronary physiology

(course directors: Patrick Serruys and Carlo di Mario)



15 app-fibreoptic

• 15 app-fibreoptic

1994

First pressure “wire”          Concept of FFR

RADI



14 app-fibreoptic + PGA10

• 14 app-fibreoptic + PGA10

1994 – 1997  validation studies of FFR



1996

First demonstration of clinical usefulness of FFR



1997-2000 : clinical trials on FFR
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HOW TO APPLY CORONARY PHYSIOLOGY IN THE 

CATHERIZATION LABORATORY,  ETP NICE , April 6-8, 2000



ISBN 0-7923-6170-9

Kluwer Academic 

Publishers, 2000



RADI / SJM Pressure Wire

Volcano Wire

0.014 sensor-tipped

PTCA guidewires





LCX, hyperemia     pull-back    

Pressure Pullback Recordings



IMR = Pd x Tmn



hyperemia steady state infusion

Tb T

Ti

infusion stopped

Qb= 25 x (-7.1 / -0.97) x 1.08 = 198 ml/min

*

*

*

Pa Pd

Tb T

Ti

30 sec

*

*
hyperemia           steady state infusion          end of infusion

absolute coronary blood flow







FAME



FAME 2

Available on-line on Aug 28, 2012 on www.nejm.org

http://www.nejm.org/


How has FFR Evolved?

A tool occasionally (rarely) 

used for deferring PCI on an 

intermediate lesion…

1990s

An indispensable 

component of PCI validated 

and utilized in a multitude of 

complex situations…

2013 and Beyond…



How has FFR Evolved?
Number of PubMed papers each year with 

“fractional flow reserve” in the title or abstract

DEFER

FAME

FAME 2



• Stupid questions do not exist

• Be as open and frank as you can, take part in 

the discussion

• Approach the speakers whenever you like and 

ask everything you ever wanted to ask about

coronary physiology

A few announcements & rules of this meeting:
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