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Key concepts

2
Gradient and 
lesion phenotype

How does the lesion phenotype 
impact the translesionnal pressure 
gradient?

3
Lessons for 
clinical practice

How does microvascular function 
and lesion phenotype impact FFR 
results?

Hyperemia 

What is hyperemia? 
Why do we use hyperemia to 
measure FFR?
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Hyperemia
1



Compartments of coronary circulation

ExchangesRegulation

MACRO circulation MICRO circulation

Small arteries
< 400 μm

Resistance arteries or 
Microvasculature 

Transport

Large arteries
> 400 μm

Conductance or
Epicardial arteries Capillaries



Hyperemia



FFR

Pd/Pa

∆P= fQ + sQ2

Why do we use hyperemia?



The boundaries conditions

FFR = 0.82 QFR = 0.69

IMR = 40 mmHg.s

Courtesy of J. Escaned



The boundaries conditions

Mejia-Renteria H et al. JACC Cardiol Intv 2018;11:741–53

Agreement between FFR and QFR is
affected by subtended CMD, 
reflected as abnormal IMR values.

CMD constitutes the dominant
cause of false positive values of QFR, 
compared with FFR.



Gradients and phenotypes
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Gradient and phenotypes

∆P= fQ + sQ2

Focal lesions Diffuse disease



Coronary Blood Flow (ml/min)
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Coronary Blood Flow (ml/min)
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NHPR and focal lesions



NHPR and focal lesions



NHPR and focal lesions



NHPR and focal lesions



NHPR and focal lesions

PPG = (1.0 + 0.82) / 2



Conclusion

2

Lesion phenotype 
influences the gradient 
response to hyperemia.

In focal lesions, FFR and 
NHPR might be discordant

3

Invasive physiology using 
FFR allows a comprehensive 
assessment of the 
epicardial lesions’ impact

Microvascular function 
drives hyperemic flow

The coronary blood flow 
drives the translesional 
gradient
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Thank you!



Back-up slides



Compartments interplay: the autoregulation



Q =
Repi + R𝝁

DP
DS = 0%

Compartments interplay: the autoregulation



Q =
Repi + R𝝁

DP
DS = 50%

Compartments interplay: the autoregulation



Compartments interplay: the autoregulation

Q =
Repi + R𝝁

DP
DS = 70%



Q =
Repi + R𝝁

DP
DS = 80%

Compartments interplay: the autoregulation



DS = 90%

Q =
Repi + R𝝁

DP

Compartments interplay: the autoregulation
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