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iFR: A vision of simplified physiological 
assessment in the catheter labassessment in the catheter lab

• Conventional pressure 
wire techniques

• 5 beats
• No hyperaemia• No hyperaemia

ADVISE study  TCT San Francisco 2012



Results of ADVISE 
Comparison with current gold standard
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Evolution of physiological stenosis evolution  

CFR HSRFFR d‐FFR iFRCT‐FFR



ADENOSINE index require a response!

RESPONSE
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Meuwissen, Siebes, Spaan. Circulation 2002, 106:441‐446 
Meuwissen, Siebes et al. Circulation. 2001; 103:184 –187



Resistance is sometimes lower at rest than 
after adenosine hyperaemia
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ADVISE study Sen S, Escaned J, Davies JE et al. (In press)



Why give adenosine?



Why do we use mean pressures 
to calculate FFR?to calculate FFR?

Pa

Pd

1993

FFR was developed in the early 90´s using a fluid-filled 0.015” hollow guide 
wire connected to a conventional pressure transducer. Average coronary 

“The main disadvantage of this fluid-filled system is its inability to measure 
phasic pressure” “With this fluid filled guide wire systolic and diastolic

pressures were used to overcome the limitation of a damped Pd signal.

phasic pressure With this fluid-filled guide wire, systolic and diastolic 
gradients cannot be distinguished”

De Bruyne et al. JACC 1993; 22:119‐26



Changes in Pd &Pa with increasing stenosis severity

1 2 3 4

Mild diastolic Appearance of Widening of systolic andNo systolic or Mild diastolic 
gradient

Appearance of 
systolic gradient

Widening of systolic and 
diastolic gradient

No systolic or
diastolic gradient
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Marked fall in 
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Significant fall in systolic 
and diastolic gradient



When iFR and FFR disagree what’s going on?

Case 1

• Angiographic very severe lesion
Ch t i i i l ti• Chest pain on minimal exertion

• Positive exercise tolerance test



Close relationship between iFR and FFR
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Angiographically severe CASE 1Angiographically severe 
1st obtuse marginal branch

C ti lConventional pressure 
wire assessment

Resting baseline

FFR assessment with IV adenosineassess e t t ade os e
(140 mcg/kg/min) 



CASE 1Measurement of iFR: very significant lesion!

110

4040

iFR = 0.57



Adenosine 
i f i

CASE 1
infusion

Pa

Resting Pd/Pa = 0.74
resting Stable

Pd

iFR = 0.57

FFR = 0 81

g Stable 
hyperaemia

FFR = 0.81

Siebes M, Spaan J, Piek J. et al. Circulation 2005, 111:76‐82

Siebes M, Spaan K, Piek J. et al.  Am J Physiol Heart Circ Physiol 285:H2194‐H2200, 2003 



Close relationship between iFR and FFR

1
r = 0.90

0.8

0.6

R iFR = 0.57

0.4

iF
R

FFR = 0.81 

0.2

0

0 0.2 0.4 0.6 0.8 1

FFRADVISE study J Am Coll Cardiol. 2012 Apr 10;59(15):1392‐402



When iFR and FFR disagree what’s going on?

Case 2

• 40 year old
• Angiographic intermediate lesion
• Atypical chest pain 
• Inconclusive exercise tolerance test

FFR = 0.79 iFR = 0.95
CFR = 3.5  (abnormal <2)
HSR = 0.24  (abnormal >0.8)



Close relationship between iFR and FFR
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Adenosine 
infusion

blStable 
hyperaemia

iFR=0.95

FFR=0.79



BASELINE

iFR normal

HYPERAEMIAHYPERAEMIA

HSR normal
lCFR normal

FFR abnormalFFR abnormal



Are the differences we see due to erroneous CT‐FFR 
measurements?

Or identification of the 35% of times when 
FFR is less certain?



iFR, Goodbye Adenosine?



ADVISE studies 
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