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La planification de l’angioplastie



Traitement medical
FFR > 0.81
iFR > 0.89

Angioplastie
FFR ≤ 0.80
iFR ≤ 0.89 

A simple case!
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FFR ≤ 0.80
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Amore complexe case!
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FAME 3
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TARGET-PCI
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üD’un outil qui nous permette de mesurer facilement la FFR/iFR des 3 
artères (ce que l’on ne fait jamais)

üD’un outil qui nous permette de mesurer la FFR/iFR après que le 
patient a quitter la salle de coronarographie (lesions non coupables, 
dossiers difficiles, ….) 

üD’un outil qui nous permette de mesurer facilement la FFR/iFR à la fin 
de notre procédure

üMieux: D’un outil qui nous permette de prédire quelle sera la valeur de 
la FFR/iFr à la fin de la procedure pour adapter notre procedure

De quoi a t ’on besoin?
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Pr Eric VAN BELLE MD, PhD
Institut Coeur et Poumon - CHU Lille, France
University of Lille - School Of Medicine Henri Warembourg

Homme, 78 ans 
Bon état général
ATCD IDM inferieur (10 ans) – CD occluse connue non revascularisée
Hospitalisé pour NSTEMI avec décompensation cardiaque. 
ETT : FEVG conservée avec séquelle inférieure. 
Anticoagulation efficace pour une fibrillation atriale. 
Fonction rénale normale. Pas de diabète. 
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Pr Eric VAN BELLE MD, PhD
Institut Coeur et Poumon - CHU Lille, France
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Pr Eric VAN BELLE MD, PhD
Institut Coeur et Poumon - CHU Lille, France
University of Lille - School Of Medicine Henri Warembourg

Evaluation physiologique sur l’IVA

FFR à 0,74
iFR à 0,69

Vaisseau physiologiquement très 
ischémique

Zone de mesure avec 
le guide de pression
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Pr Eric VAN BELLE MD, PhD
Institut Coeur et Poumon - CHU Lille, France
University of Lille - School Of Medicine Henri Warembourg

Angiographiquement : 

Lésions relativement 
diffuses avec 2 zones 
distinctes

Quelle stratégie de 
revascularisation ? 
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Pr Eric VAN BELLE MD, PhD
Institut Coeur et Poumon - CHU Lille, France
University of Lille - School Of Medicine Henri Warembourg

iFR pull back

Perte de charge bien 
repartie entre les 2 
lésions

Pour amener iFR >.9 
nécessité de traiter les 
2 lésions
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Pr Eric VAN BELLE MD, PhD
Institut Coeur et Poumon - CHU Lille, France
University of Lille - School Of Medicine Henri Warembourg

2 stents actifs 2,75*28mm et 
3,5*28mm
POT à 3,75mm, Side vers la diagonale 
et POT final. 
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Pr Eric VAN BELLE MD, PhD
Institut Coeur et Poumon - CHU Lille, France
University of Lille - School Of Medicine Henri Warembourg

Excellent résultat 
hémodynamique avec iFR 
final au même point à 0,92. 

Gain de 0,23 par la 
revasularisation
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Pre-PCI iFR:  0.78 ± 0.03

Predicted iFR:  0.94 ± 0.01

Observed iFR:  0.93 ± 0.03
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Nijjer SS, Davies J et al JACC: Cardiovascular Interventions. 2014;7:1386–1396

IFR PULLBACK STUDY
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All vessels to undergo PCI must be 
qualified prior to randomization

Standard of Care PCIPhysiology-Guided PCI

Aligned with Guideline
Recommendations for PCI
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Coronarographie le 23 juin 2022

Voie fémorale gauche 6F

Ponction écho, guidée entre les 
stent ilio fémoraux

JR 4 diagnostique 6F
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Absence de resténose intra stent CD proximale
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Sténose intermédiaire du genu inferior

Sténose intermédiaire de CD distale

Réseau coronaire droit tortueux et calcifié
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XB 3.5 6F
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Sténose serrée calcifiée d’IVA proximale et 
moyenne

Sténose à 60% de Cx proximale

Prise en charge ?
• Traitement médical
• Angioplastie
• Pontage
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Analyse QFR de CD
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Analyse QFR de Cx
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QFR-PPG index: 0,80
Peak d(QFR)/ds -0,009

IMR: 15
Confidence:  90%

Image 
acquisition

Series 
selection

Results
page

QFR : 0,56

Review
90%

Proposed Treatment: Combine Lesion 1 and 2 
for Post PCI QFR 0.99
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• Multi-vessel narrowings, but functional ischemia in only a single vessel
• Clinician determined that only a single stent was required

Using CT to provide FFR

FFRCT unavailable occlusion
FFRCT

MAY BE FUNCTIONALLY SIGNIFICANT MAY NOT BE SIGNIFICANT

0.60 1.000.70 0.80 0.900.00

27Van Belle et al JACC Imaging 2021 
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Starts with the HeartFlow Analysis1 Interactive Mobile Platform

● iOS, interactive viewer

2

Ideal Geometry3

●Contains a second anatomic model 
representing the “ideal” vessel

Real-time FFRCT calculation 4

●Modified vessel combined with updated 
physiology

HeartFlow Planner

28

FFRCT Planner * Core Components

*Not yet  
commercial ly 

avai lable,  
pending 

Regulatory 
Review

Van Belle et al JACC Imaging 2021 
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• Real-time non-invasive interactive tool
• Explore different clinical scenarios by virtually removing stenoses
• Assess resulting FFRCT value(s) from any scenario

Pre-procedure evaluation of alternate treatment strategies to optimize coronary flow

29

What is FFRCT Planner * ?

Van Belle et al JACC Imaging 2021 
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Real-time FFRCT Recalculation
●Modified vessel combined with updated physiology

30

FFRCT Planner * Virtual PCI 

Van Belle et al JACC Imaging 2021 
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Real-time FFRCT Recalculation
●Modified vessel combined with updated physiology

31

FFRCT Planner * Virtual PCI 

Van Belle et al JACC Imaging 2021 
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• Real-time non-invasive interactive tool
• Explore different clinical scenarios by virtually removing stenoses
• Assess resulting FFRCT value(s) from any scenario

Pre-procedure evaluation of alternate treatment strategies to optimize coronary flow

32

What is FFRCT Planner * ?

*Not yet  commercial ly 
avai lable,  pending 
Regulatory Review

Van Belle et al JACC Imaging 2021 
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n= 78 stented segments
87 stents

1.39 ± 0.66 stent/patient 
Stent length : 36 ± 22 mm 

n= 89 stented segments
95 stents

1.50 ± 0.73 stent/patient 
Stent length : 40 ± 23 mm 

Same PCI strategy from ICA to FFRCT planner 
(n= 44 coronary segments)

Increased longer of 
stent with FFRCT 
planner strategy 

(n=10)

Decreased longer of 
stent with FFRCT 

Planner
(n=7)

Cancelled PCI from 
ICA to FFRCT planner

(n=17)

New PCI from ICA to 
FFRCT planner 

(n=28)

ICA guided Strategy FFRCT Planner guided 
Strategy

No PCI strategy with 
ICA

No PCI strategy with 
FFRCT Planner

Non-invasive interactive FFRCT Planner 
reclassifies the “PCI strategy” 

Van Belle et al JACC Imaging 2021 
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n= 78 stented segments
87 stents

1.39 ± 0.66 stent/patient 
Stent length : 36 ± 22 mm 

n= 89 stented segments
95 stents

1.50 ± 0.73 stent/patient 
Stent length : 40 ± 23 mm 

Same PCI strategy from ICA to FFRCT planner 
(n= 44 coronary segments)

Increased longer of 
stent with FFRCT 
planner strategy 

(n=10)

Decreased longer of 
stent with FFRCT 

Planner
(n=7)

Cancelled PCI from 
ICA to FFRCT planner

(n=17)

New PCI from ICA to 
FFRCT planner 

(n=28)

ICA guided Strategy FFRCT Planner guided 
Strategy

No PCI strategy with 
ICA

No PCI strategy with 
FFRCT Planner

Non-invasive interactive FFRCT Planner 
reclassifies the “PCI strategy” 

Change of strategy in 51% of cases 

Van Belle et al JACC Imaging 2021 
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Non-invasive interactive FFRCT
Planner 

reclassifies the “PCI strategy” 

ICA-based plan
38mm stent

ICA

Baseline FFRCT

FFRCT Planner

FFRCT Plan
15mm stent

ICA-based plan reproduced on FFRCT Planner
38mm stent

Reduced stent 
length using FFRCT
Planner strategy 
yielded similar 

physiologic result 
as ICA-based plan
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üDistal “spot” pre-procedural FFR/iFR has reach his limits to assist 
multivessel PCI (FAME 3)

üRecent studies haves shown that 15-30% vessels remain ischemic after 
an apparently appropriately conducted PCI (30-60% of patients with 
residual ischemia in case of multivessel PCI)

üPost-PCI identification of “ischemic” FFR/iFR
üPre-procedural pullback-derived pressure coronary mapping
ü “virtual PCI”

are key to improve the clinical outcome of our coronary
patients, in particular those with MVD. 

Conclusion 
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Juin 2022, Mme G. se presente aux soins intensifs pour douleur thoracique
Femme de 72 ans

Cardiopathie ischémique depuis 2019
• Angioplastie de CD proximale
• FEVG 60%

AOMI sévère
• Angioplastie de l’iliaque droite en 2013
• Angioplastie ilio fémorale gauche en 2013

MTEV à répétition

Myélome multiple à chaines légères kappa
• 3ème Ligne de Chimiothérapie en 2022

Insuffisance rénale chronique (DFG 34ml/min/SC), BPCO

Thymectomie en 2014

Pneumopathie à SARS-Cov2 + EP en mai 2022

Sub OAP + Douleur thoracique depuis 2h 

Onde T négatives antérieures

Tropo 114ng/L puis 147ng/L
NTproBNP 44 461ng/L

FEVG 30%
Akinésie apicale et des segments adjacents

Prise en charge ?
• Coronarographie
• Coro scanner
• IRM
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IRM myocardique le 14 juin 2022

FEVG 31%, pas de dilatation VG

Ballonisation apicale avec hypokinésie

FEVG 36%, pas de dilatation VD, hypokinésie diffuse

Elévation du T2 à l’apex avec rehaussement précoce

Absence de prise de contraste pathologique

Pas de séquelle d’infarctus
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Coronarographie

Evolution favorable

ETT à la sortie:
• FEVG 45%
• Akinésie apicale et septale
• Hypokinésie antérieure

Onde T négatives en antérieur

Retour à domicile à J3
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Avis des hématologues, pas de 
contre indication à l’injection de PdC

Refaire le point sur la coronaropathie 
d’une patiente à très haut risque CV

Explorer les anomalies 
• de la cinétique 
•  de la repolarisation

OUI
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SYNTAX score 32

SYNTAX score II
PCI 4y mortality 85%
CABG 4y mortality 59%

CABG PCI

71 ans

Redux

BPCO, IRC, FEVG 40%

Myélome actif 

Chimiothérapie

Avis de la patiente

TTT medical
Symptômes ?
Ischémie ?
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R e v a s c u l a r i z a t i o n  a n d  C a r d i o v a s c u l a r  M o r t a l i t y  a t  7  y e a r s  i n  i s c h e m i a - E x t e n d

O u t c o m e  A c c o r d i n g  s o t  CA D s e v e i r y  i n  I S CH E M IA  t r i a l  
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CABG

OMT

PCI

4 %

13%

18%

2 %
7 %
1%

43% of patients 
changed therapy 

with FFR guidance

Van Belle et al. Circulation 2014

R3F
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La position de l’ESC
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iFR : 1.9 vessels
FFR: 1.6 vessels

Reclassification according to the 
number of vessel investigated
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P=0.0001

iFR : 1.9 vessels
FFR: 1.6 vessels

Reclassification according to the 
number of vessel investigated

FFR: 1.6 vessels

iFR : 1.9 vessels
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QCM 1

• Dans le cadre de la prise en charge d’un infarctus 
transmural par angioplastie primaire chez un patient 
multitronculaire, vous faites la FFR des vaisseaux non-
coupables:

• A) Oui, dans la même procédure
• B) Oui, dans la même procédure (mais pas la nuit)
• C) Oui, je remet le patient sur la table pour une 

nouvelle coronarographie (et un FFR) quelques jours 
plus tard.

• D) jamais car Flower-MI a montré qu’il n’y avait 
aucun bénénfice
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Original plan:
To perform FFR of non-culprit at the time of the initial 
PCI in all patients

Actual management 
<5% of patients had FFR of additional non culprit 
during the index angiography 
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Original plan:
To perform FFR of non-culprit at the time of the initial 
PCI in all patients

Actual management 
<5% of patients had FFR of additional non culprit 
during the index angiography 
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Original plan:
To perform FFR of non-culprit at the time of the initial 
PCI in all patients

Actual management 
<5% of patients had FFR of additional non culprit 
during the index angiography
A new angiography was performed 3 days later to 
allow FFR investigation 



53
January, 11th-13th, 2023 

FRAME-MI Trial  

European Heart Journal (2022) 00, 1–12
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QCM 2

• Dans le cadre d’une angioplastie d’un vaisseau 
avec lesions diffuses/complexes, je verifie la FFR à la 
fin de la procedure pour m’assurer qu’elle est > 0.80:

• A) Toujours

• B) Jamais, cela prend trop de temps

• C) Jamais, la valeur de FFR post-angioplastie n’est 
pas fiable

• D) Rarement



Traitement medical
FFR > 0.81
iFR > 0.89

Angioplastie
FFR ≤ 0.80
iFR ≤ 0.89 

A simple case!
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Amore complexe case!



57 January, 12th-15th, 2022 

FAME 3

57



58



59



60



61



62



63

In 15-30% of cases a vessel 
remains ischemic after an an 

oppropriate PCI

In 2/3 of the cases this 
« ischemic » vessel post PCI 
is due to a « missed » focal 

lesion 
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Full virtualization to 
« compensate » for the 
limits of invasive pressure
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Quantitative Flow Ratio (QFR)

© WEBINAR "La QFR ou FFR 2.0?"  - 14 Décembre 2021

3D Reconstruction

+
QFRModified Frame Count

Data Transmission SystemStandard Angiogram

Two image runs with angle 
difference ≥25°

AngioPlus
System

Without Inducing Hyperemia

QFR = 0.87

Tu S, et al. JACC Cardiovasc Interv 2016; Xu B, et al. J Am Coll Cardiol
2017.
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© BIOTRONIK France. Tous droits réservés - VI/CVI/RA-0721-229

Evaluation physiologique 
• QFR > 0,8 è Patient reçoit un traitement médicamenteux
• QFR < 0,8   è A traiter

Note: Quand le QFR  est dans l’intervalle [0,78-0,84]  (zone 
grise), on peut éventuellement s’aider un guide de pression et 
la mesure FFR.

Vue anatomique 3D pour le dimensionnement 
des stents

• Δ QFR  (delta QFR ):Cette valeur représente le pourcentage 
de chute de pression à travers la lésion. La valeur QFR  de la 
lésion est calculée comme 1 - Δ QFR .

• Longueur de la lésion 
• Diamètre minimum de la lumìère -(MLD)
• %DS (diamètre de sténose)
• Diamètre de référence de la lésion du segment du vaisseau

Planification du traitement 
• User Lesion (Lésion étudié): Les lésions peuvent être 

combinées ou sélectionnées en choisissant la lésion étudiée. 
Il est ainsi possible de définir et de planifier une prise en 
charge du patient optimisée. 

• Residual QFR  (QFR  résiduelle) : donne une valeur 
prédictive de QFR après éventuelle traitement 

Principes de la QFR®  
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Study Design

© WEBINAR "La QFR ou FFR 2.0?"  - 14 Décembre 2021

Randomization Stratifications
• Diabetes Mellitus
• Multivessel Disease
• Presence of any vessel with 

DS% >90% and TIMI flow <3
• Center

Independent Organizations
• Core Lab
• CEC
• DSMB
• Data Management
• Statistical Analysis

N=3830 (1:1 randomization)

QFR-guided strategy  
N=1915

Identify target vessels intended to be treated with standard angiography
guidance

QFR was measured in all coronary arteries containing any lesion 
with visually-assessed DS% ≥50% and ≤90% and RVD ≥2.5 mm

• QFR ≤0.80: PCI
• QFR >0.80: deferral
• All measured vessel QFR >0.80: OMT alone

PCI was performed based on visual angiographic 
assessment per local standard of practice

Angiography-guided strategy 
N=1915

Investigator-Initiated, Multicenter, Sham-Controlled Blinded Randomized Trial
Patients with coronary artery disease scheduled for coronary angiography

Meet all general inclusion and not meet any exclusion criteria
Inclusions: age ≥ 18 years; stable, unstable angina, or post-AMI (≥72 hours). Exclusions: moderate or severe chronic kidney disease (defined 

as creatinine >150 μmol/L or estimated glomerular filtration rate (GFR) <45 ml/kg/1.73 m2).

Informed consent 

Coronary angiography

Meet all angiographic inclusion and not meet any exclusion criteria
Inclusions: patients must have at least one lesion with a percent diameter stenosis between 50% and 90% in a coronary artery with a ≥2.5 mm reference vessel 

diameter by visual assessment. Exclusions: patients had only one lesion with DS%>90% and TIMI flow <3; interrogated lesions are related with AMI.
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Major Secondary Endpoint
(ITT)

QFR-guided 1913 1900 1894 1881 1874 1862 1846
Angiography-
guided

1912 1883 1877 1862 1847 1839 1808

No. at risk

6
Months since randomization
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HR 0.64 (95% CI 0.46-0.89)
Log-rank p=0.0073

Angiography-guided  

QFR-guided
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QFR-guided 1913 1845 1840 1828 1821 1809 1795
Angiography-guided 1912 1804 1798 1783 1770 1762 1732

No. at risk

5.8%

8.8%

∆= -3.0 (-4.7 to -1.4)

Primary Endpoint (ITT)

6
Months since randomization
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HR 0.65 (95% CI 0.51-0.83)
Log-rank p=0.0004

Angiography-guided  

QFR-guided
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FAVOR III Europe Japan

QFR guiding FFR guiding

1:1 randomization of 2000 patients

Primary endpoint: One year PoCE for non-inferiority

Two-year follow-up Only clinical follow-up

• Stable angina pectoris or evaluation of secondary stenosis after MI
• Coronary stenosis of 40-90% by visual estimate

PCI Research
Aarhus University Hospital, Skejby ● Denmark

favor@clin.au.dk Aarhus University Hospital
SKEJBY

mailto:favor@clin.au.dk


1600 patients inclus sur un 
total de 2000
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Double pontave IVA-Marg
Monopontage IVA + stent CX

CABG PCI

Stent IVA > 45 mm
Stent Cx = 20 mm

Avis de la patiente
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üChez le patient stable la documentation de l’ischémie et son attribution 
à un vaisseau donné sont indispensables à la bonne prise de décision

üDans le cadre d’une revascularisation par angioplastie il est
indispensable de s’assurer de la correction de l’ischémie dans le 
territoire traité

ü La mesure “virtuelle” de la FFR par la QFR est une technique validé
(FAVOR III China) qui permet de combler de nombreuses limites de la 
FFR/iFR:
ü Evaluation rapide des 3 axes coronaires.
ü Evaluation pendant MAIS AUSSI APRES la coronarographie (IDM, 

Heart team, oubli, …)
üPermet d’obtenir une cartographie de la perte de charge (pull-back 

virtuel) 
üPermet d’adapter le “stenting” (longueur, localisation) pour obtenir

une valeure de QFR predefinie (“virtual PCI”)

Conclusion 1
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La QFR il faut la faire !!!!!!!! 

Conclusion 2
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Anamlyse QFR d’IVA
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ü La QFR il faut la FAIRE!!!!!
Conclusion 1
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More clinical benefits: QFR for optimal treatment planning
QFR helps to plan optimal treatment and to avoid unnecessary stenting. In FAVOR III China1, QFR assessment in all vessels with one or more 

lesions led to changes in the treatment plan for 445 (23·3%) of 1913 patients. 

1. Xu, B., Tu, S., Song, L., Jin, Z., Yu, B., Fu, G., ... & FAVOR III China study group. (2021). Angiographic quantitative flow ratio-guided coronary intervention (FAVOR III China): a multicentre, randomised, sham-controlled trial. The Lancet.

Table 1: Treatment Strategy in 2 groups

Ø QFR helped avoid unnecessary stenting

Ø QFR helped to identify vessels 

that could have been overlooked by 

visual interpretation
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More clinical benefits : Less PCI, Less Stents, Less Contrast, Better 
Syntax Score
In FAVOR II China result1, the final data have revealed more aspects of procedural benefits of QFR. The below table gives an immediate 
illustration of several benefits. 

1. Xu, B., Tu, S., Song, L., Jin, Z., Yu, B., Fu, G., ... & FAVOR III China study group. (2021). Angiographic quantitative flow ratio-guided coronary intervention (FAVOR III China): a multicentre, randomised, sham-controlled trial. The Lancet.

Table 1: Procedural characteristics

Ø Less stents 

Ø Less fluoroscopy time and 

contrast used

Ø Better syntax score



Multi-vessel narrowings, but functional ischemia in only a single vessel
Clinician determined that only a single stent was required

Using CT to provide FFR

FFRCT unavailable occlusion
FFRCT

MAY BE FUNCTIONALLY SIGNIFICANT MAY NOT BE SIGNIFICANT

0.60 1.000.70 0.80 0.900.00
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• Real-time non-invasive interactive tool
• Explore different clinical scenarios by virtually removing stenoses
• Assess resulting FFRCT value(s) from any scenario

Pre-procedure evaluation of alternate treatment strategies to optimize coronary flow

85

What is FFRCT Planner* ?

Van Belle et al JACC Imaging 2021 



Real-time FFRCT Recalculation
●Modified vessel combined with updated physiology

86

FFRCT Planner* Virtual PCI 

Van Belle et al JACC Imaging 2021 



Real-time FFRCT Recalculation
●Modified vessel combined with updated physiology

87

FFRCT Planner* Virtual PCI 

Van Belle et al JACC Imaging 2021 



• Real-time non-invasive interactive tool
• Explore different clinical scenarios by virtually removing stenoses
• Assess resulting FFRCT value(s) from any scenario

Pre-procedure evaluation of alternate treatment strategies to optimize coronary flow

88

What is FFRCT Planner* ?

*Not yet  commercial ly 
avai lable,  pending 
Regulatory Review

Van Belle et al JACC Imaging 2021 



n= 78 stented segments
87 stents

1.39 ± 0.66 stent/patient 
Stent length : 36 ± 22 mm 

n= 89 stented segments
95 stents

1.50 ± 0.73 stent/patient 
Stent length : 40 ± 23 mm 

Same PCI strategy from ICA to FFRCT planner 
(n= 44 coronary segments)

Increased longer of 
stent with FFRCT 
planner strategy 

(n=10)

Decreased longer of 
stent with FFRCT 

Planner
(n=7)

Cancelled PCI from 
ICA to FFRCT planner

(n=17)

New PCI from ICA to 
FFRCT planner 

(n=28)

ICA guided Strategy FFRCT Planner guided 
Strategy

No PCI strategy with 
ICA

No PCI strategy with 
FFRCT Planner

Non-invasive interactive FFRCT Planner 
reclassifies the “PCI strategy” 

Van Belle et al JACC Imaging 2021 
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Change of strategy in 51% of cases 

Van Belle et al JACC Imaging 2021 



ü Invasive pressure wire (FFR/iFR) is the “gold standard” for the detection 
of ischemic territory vessels

üDistal “spot” pre-procedural FFR/iFR has reach his limits to assist 
multivessel PCI (FAME 3)

üRecent studies haves shown that 15-30% vessels remain ischemic after 
an apparently appropriately conducted PCI (30-60% of patients with 
residual ischemia in case of multivessel PCI)

üPost-PCI identification of “ischemic” FFR/iFR
üPre-procedural pullback-derived pressure coronary mapping
ü “virtual PCI”

are key to improve the clinical outcome of our coronary
patients, in particular those with MVD. 

TARGET-FFR is supporting this concept and DEFINE-GPS is fur ther 
investigating it

Conclusion 1
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ü In patients with MVD, investigation of every vessel with lesion > 30% is 
critical to propose the best treatment option. 

üDespite its benefit extensive pressure investigation is difficult to achieve 
with invasive methods (see Define-Real and Flower MI)

üVirtualization of pressure drop based on computational fluid dynamics 
derived from CT-scan or angiography has a strong potential to provide 
a more complete picture of pressure drop in all coronary arteries in a 
single investigation. 

ü FAVOR3 china is a breaktrhough study which demonstrates the benefit 
of this approach in clinical practices

üAdditional large outcome studies are undergoing to demonstrate the 
benefit of this approach:
ü “Angio-FFR” versus “invasive-FFR”: FAVOR 3 Europe, FAST 3

Conclusion 2
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Thank you for your attention!

Pr Eric VANBELLE  MD, PhD, FESC, FACC
Institut Coeur et Poumon - CHU Lille, France
University of Lille - School Of Medicine Henri Warembourg
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Eric Van Belle, 

Lille University Hospital
Heart & Lung Institute

Actualités sur la qFR
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ü In patients with microvascular dysfunction, illustrated by patients with 
DM, the clinical benefit of  qFR is similar than in the general population

üAt 2 years follow-up, the benefit of qFR in FAVOR3 is confirmed

üRecent studies suggest that qFR “vessel mapping” could be use to tailor 
the PCI procedure  and verify that a target qFR value has been 
obtained post-PCI.

Conclusion
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Virtual FFR based on Agngiography

101

Required:
• 2 contrast filled 

angiograms

• Orthogonal 
views: ≥30 
degrees

• Invasive aortic 
pressure

11/04/2024
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FAVOR III Europe Japan

QFR guiding FFR guiding

1:1 randomization of 2000 patients

Primary endpoint: One year PoCE for non-inferiority

Two-year follow-up Only clinical follow-up

• Stable angina pectoris or evaluation of secondary stenosis after MI
• Coronary stenosis of 40-90% by visual estimate

PCI Research
Aarhus University Hospital, Skejby ● Denmark

favor@clin.au.dk Aarhus University Hospital
SKEJBY

mailto:favor@clin.au.dk
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Study flow chart

4/11/24



Benefits of Obtaining information for 
planning With noninvasive FFRCT prior to 
Invasive Evaluation-
The BOWIE study

Eric Van Belle, MD PhD, Luis Raposo MD, Sergio Bravo Baptista MD PhD, 
Flavien Vincent, MD PhD, Sina Porouchani MD, Alessandro Cosenza MD, 

Campbell Rogers MD, Jonathon Leipsic MD



105



106

CABG

OMT

PCI

4 %

13%

18%

2 %
7 %
1%

43% of patients 
changed therapy 

with FFR guidance

Van Belle et al. Circulation 2014

R3F
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iFR : 1.9 vessels
FFR: 1.6 vessels

Reclassification according to the 
number of vessel investigated
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Performing pressure wire 
measurments in patients with 

MVD is very rare
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Pr
e-

PC
I

Po
st

-P
CI

Non-invasive interactive FFRCT
Planner 

reclassifies the “PCI strategy” 

ICA-based plan
38mm stent

ICA

Baseline FFRCT

FFRCT Planner

FFRCT Plan
15mm stent

ICA-based plan reproduced on FFRCT Planner
38mm stent

Reduced stent 
length using FFRCT
Planner strategy 
yielded similar 

physiologic result 
as ICA-based plan
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Starts with the HeartFlow Analysis1 Interactive Mobile Platform

● iOS, interactive viewer

2

Ideal Geometry3

●Contains a second anatomic model 
representing the “ideal” vessel

Real-time FFRCT calculation 4

●Modified vessel combined with updated 
physiology

HeartFlow Planner

11
1

FFRCT Planner * Core Components

*Not yet  
commercial ly 

avai lable,  
pending 

Regulatory 
Review



iFR et lésions en série

• Nombre et extension des sténoses n’impactent pas significativement 
le flux basal

• La  perte de charge hémodynamique due à une lésion est spécifique 
à cette lésion uniquement 
ü « Absence » de cross-talk entre les lésions en série

• Le changement du profil hémodynamique après angioplastie devient 
donc prévisible 

iFR pull-back



Pre-PCI iFR:  0.78 ± 0.03

Predicted iFR:  0.94 ± 0.01

Observed iFR:  0.93 ± 0.03
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p=0.48

Nijjer SS, Davies J et al JACC: Cardiovascular Interventions. 2014;7:1386–1396

IFR PULLBACK STUDY



Profil de la perte de charge

Perte de charge résiduelle 
après 1er stenting

Profil hémodynamique 
normal



Distal
pressure 

falling

Epicardium

Endocardium

Myocardium



Pr Eric VAN BELLE MD, PhD
Institut Coeur et Poumon - CHU Lille, France
University of Lille - School Of Medicine Henri Warembourg

Homme, 78 ans 
Bon état général
ATCD IDM inferieur (10 ans) – CD occluse connue non revascularisée
Hospitalisé pour NSTEMI avec décompensation cardiaque. 
ETT : FEVG conservée avec séquelle inférieure. 
Anticoagulation efficace pour une fibrillation atriale. 
Fonction rénale normale. Pas de diabète. 



Pr Eric VAN BELLE MD, PhD
Institut Coeur et Poumon - CHU Lille, France
University of Lille - School Of Medicine Henri Warembourg



Pr Eric VAN BELLE MD, PhD
Institut Coeur et Poumon - CHU Lille, France
University of Lille - School Of Medicine Henri Warembourg

Evaluation physiologique sur l’IVA

FFR à 0,74
iFR à 0,69

Vaisseau physiologiquement très 
ischémique

Zone de mesure avec 
le guide de pression



Pr Eric VAN BELLE MD, PhD
Institut Coeur et Poumon - CHU Lille, France
University of Lille - School Of Medicine Henri Warembourg

Angiographiquement : 

Lésions relativement 
diffuses avec 2 zones 
distinctes

Quelle stratégie de 
revascularisation ? 



Pr Eric VAN BELLE MD, PhD
Institut Coeur et Poumon - CHU Lille, France
University of Lille - School Of Medicine Henri Warembourg

iFR pull back

Perte de charge bien 
repartie entre les 2 
lésions

Pour amener iFR >.9 
nécessité de traiter les 
2 lésions



Pr Eric VAN BELLE MD, PhD
Institut Coeur et Poumon - CHU Lille, France
University of Lille - School Of Medicine Henri Warembourg

2 stents actifs 2,75*28mm et 
3,5*28mm
POT à 3,75mm, Side vers la diagonale 
et POT final. 



Pr Eric VAN BELLE MD, PhD
Institut Coeur et Poumon - CHU Lille, France
University of Lille - School Of Medicine Henri Warembourg

Excellent résultat 
hémodynamique avec iFR 
final au même point à 0,92. 

Gain de 0,23 par la 
revasularisation
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All vessels to undergo PCI must be 
qualified prior to randomization

Standard of Care PCIPhysiology-Guided PCI

Aligned with Guideline
Recommendations for PCI












