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The present: Is non-invasive coronary 
physiology accurate and does it predict 

outcomes?

Invasive distal FFR Angio-derived FFR 

vFFR 0.30

FAME 2

FFR 0.40

CT-derived FFR
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FFRCT vs. NICI and FFR?

Danad et al. EHJ 2017

20
21

 ©
 G

RCI, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
21

 ©
 G

RCI, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI , 
To

us
 dr

oit
s r

és
er

vé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
21

  ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.



FFRCT and outcomes

Norgaard B et al. Heart 2021
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FFR CT randomized trial data?

Curzen et al. EHJ 2021
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Collet C et al. EHJ 2018

Angiography-derived FFR vs. FFR?
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QFR and outcomes: FAVOR III China

Xu et al. Lancet 2021
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The Future: Appropriateness of PCI?

Outcomes?

Non-invasive 
FFR + 
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FFR 0.78

Focal Functional CAD

Distal RCA

Proximal RCA

Pre-PCI angiography Pre-PCI FFR Pullback Curve 
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PCI DES 3.5 x 28 mm

Stent position

Pre-PCI FFR Pullback Curve 

Focal Functional CAD
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Focal Functional CAD Post-PCI

Distal RCA Proximal RCA

FFR Pullback CurvePost-PCI angiography
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Diffuse Functional CAD

Distal LAD

Proximal LAD

Pre-PCI angiography Pre-PCI FFR Pullback Curve 
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PCI DES 3.5 x 38 mm

Pre-PCI FFR Pullback Curve 

Stent position

PCI DES 2.75 x 48 mm

Diffuse Functional CAD
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Diffuse Functional CAD Post-PCI

Distal LAD

Proximal LAD

FFR Pullback CurvePost-PCI angiography

20
21

 ©
 G

RCI, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
21

 ©
 G

RCI, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI , 
To

us
 dr

oit
s r

és
er

vé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
21

  ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.



FF
R

1.
0

0.80

0.50

Pre-PCI

Post-
PCIFFR

1.
0

0.
8

FFR

1.
0

0.
8

CAD endotypes and PCI 

Focal CAD Diffuse CAD

20
21

 ©
 G

RCI, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
21

 ©
 G

RCI, T
ou

s d
roi

ts 
rés

erv
és

 - T
ou

te 
rep

rod
uc

tio
n m

êm
e p

art
iel

le 
es

t in
ter

dit
e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI , 
To

us
 dr

oit
s r

és
er

vé
s -

 To
ute

 re
pr

od
uc

tio
n m

êm
e p

ar
tie

lle
 es

t in
ter

dit
e.

20
21

  ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.

20
21

 ©
 G

RCI, T
ou

s d
ro

its
 ré

se
rvé

s -
 To

ute
 re

pr
od

uc
tio

n m
êm

e p
ar

tie
lle

 es
t in

ter
dit

e.



Collet and Sonck et al., JACC 2019

Pressure loss in CAD: focal 
vs. Diffuse 

Endotype targets are in the eye of the 
beholder

Collet et Sonck et al. JACC 2019 
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10ms/sec

Motorized FFR Pullback

Sonck J et al CCI 2019
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Mizukami T et al. JCCT 2020
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FFRCT Functional CAD Endotypes

PPG 1.00

Diffuse CAD Focal CAD
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Angio-FFR Functional CAD Endotypes

Diffuse CAD Focal CAD

PPG 1.00
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P1 P2

Physical forces      >>     Material strength
(hemodynamics)              (histopathology)

CAD endotypes and outcomes

Plaque stress
Wall Shear Stress

Plaque Progression and 
Rupture
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CAD endotypes and outcomes

Lee JM et al. JACC Cardiovasc Imaging. 2019 
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vFFR and the prediction of events

Candreva et al. Atherosclerosis 2021
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The Future: Complete functional 
revascularization?

Goal = Complete “functional” myocardial 
revascularization and improve outcome

Focal CAD Diffuse CAD
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Post-PCI FFR and Clinical Outcomes

Piroth at al. Circ Cardiovasc Interv. 2017
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HeartFlow Planner

• Predicts FFR in response to changes to a patient-specific lumen 
geometry in real time.

• From a patient-specific model a dilation of the original model from its 
local radius to the target ideal radius

• Lumen geometry influences the flowrate through the model.

Sankaran et al. Comput. Methods Appl. Mech. Eng. 2020
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Planning PCI in patients with Functional 
Focal CAD
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LD 3.6 mm 

Measured by QAngioCT

MLA 2.1 mm2

LD 3.8 mm 

Planning PCI in Focal CAD
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Planning PCI in Focal CAD

Pre PCI Post PCI
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FFRCT pullbacks pre and post PCI

Pre PCI Post PCI (Planner)

Dash line: edge of stent Shaded area: stent position
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Stent Position Xience 3.5 x 23mm Post PCI

Post-dilatation 4.0 x 12 mm

PCI in focal CAD
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Comparison between FFRCT and invasive
FFR pullback pre and post PCI

Invasive FFR pullbackFFRCT pullback

0.69

0.90

0.94

0.54

∆FFR 0.04

∆FFR 0.30

∆FFR 0.00

∆FFR 0.42

*Shaded area corresponds to the stented segment
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Planning PCI in patients with Functional 
Diffuse CAD
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0.67

Planning PCI in diffuse CAD

Pullback

Distal wire position
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Planning PCI in Diffuse CAD

Pre PCI

A

B

C
D

E

A

B

C

D

E
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Comparison between invasive FFR pullback 
pre and post PCI

Pre PCI Post PCI

Dash line: edge of stent

0.73

0.74
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0.67
0.67

0.67

Comparison between FFRCT pullbacks 
pre and post PCI

Pre PCI Post PCI (Planner)

Dash line: stented segment

*Shaded area: stent position in FFRCT model
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Trial design

Inclusion Criteria

Patients with one lesion FFR ≤0.80
Clinical indication for PCI

Procedure
FFR- and OCT-guided PCI
FFR with motorized pullbacks 

Primary endpoint

Agreement on post PCI FFR between the FFRCT planner and invasive FFR

Organization
Investigator initiated study
CRO: Genae
Core Laboratory: CoreAalst, Belgium
FFRCT HeartFlow Inc

PI: Jeroen Sonck, MD
Chairman: Bernard De Bruyne MD, PhD
80% of the patients recruited
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Primary Objective

Mean difference 0.02 (SD 0.07)

Agreement on post-PCI FFR between invasive FFR and 
FFRCT Planner

0.15

-0.12

Variables Invasive FFR FFRCT

Post-PCI FFR (mean (SD)) 0.88 (0.06) 0.86 (0.06)

Sonck J et al, Subm JACC imaging
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FFRCT Planner Accuracy 

Diffuse CAD (low PPG) Focal CAD (high PPG)

P-value = 0.057

Mean difference on post PCI FFR between FFRCT Planner and invasive FFR Post PCI 

Diffuse vs. Focal CAD (PPG cut-off 0.66)

Mean difference: 0.01 (SD 0.05) Mean difference: 0.03 (SD 0.08)

Sonck J et al, Subm JACC imaging
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Application of the FFRCT Planner
Patients with suspected and confirmed CAD 

Consultation Cath-lab

PCI Guidance 
Serial lesions

Functional normal to normal

Ascertain of lesion significance 
Patient selection for PCI

Cath lab logistics
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Virtual PCI QFR
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Personalized epicardial approach based on 
FFRCT or angio-derived FFR

Focal CAD Diffuse CAD

Microvascular CAD Others

PCI
OMT?
CABG?

OMT
Revalidation Tailored MTAppropriate to perform PCI? FFRCT or angio-FFR<.8

Ascertain the CAD endotype! Focal?
Predict functional outcome of PCI! FFR post PCI?

Predict clinical outcomes? WSS and TSVI
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▪ FFRCT and angiography-derived FFR have evolved from a 
diagnostic test to a tool for patient selection, CAD 
endotype evaluation and decision on the appropriateness 
of PCI

▪ FFRCT Planner and Angiography-derived virtual PCI tools 
are accurate, can aid in achieving complete functional 
revascularization and can guide your PCI

▪ Non-invasive coronary physiology has the potential to 
improve clinical outcomes in patient with CAD

Conclusions

The Future Is Now!
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Merci de votre attention
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