JOURNEES DE PHYSIOLOGIE
EN CARDIOLOGIE INTERVENTIONNELLE
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Principes de la FFR virtuelle

Benoit GUILLON
CHRU J.Minjoz- Besangon
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STEP 1

Image
acquisition and
3D model
construction

CT scan
Othogonal angiographic views DICOM
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STEP 2

Resting flow Hyperaemic flow
Boundary y -
conditions Ao [— ( Ao
specification
Microcirculation Microcirculation

Influenced by cardiac cycle, extravascular
compression and intrinsic microvascular
resistance.

Mostly assumed

Inlet : Aortic pressure

Outlet: Microvascular resistance, Pv
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STEP 3

Equation

dv
solving p(—+v-Vv)——Vp+V-T+f

at

Computational Fluid Dynamics (CFD), Navier-Stokes Equation
=> Simplified equation

Blood density and viscosity are assumed in large arteries
Blood flow velocity use TIMI frame count

MVSIODAY 586 AVRIL 2024 HOTEL SHERATON - NICE




STEP 4

DuvSIODAY

Functional
index
result

FFRey

QFR
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User display Projections needed Side branches Available data

" e - all

"1 7| " | Current Angio-
derived FFR

Yes Yes No il

Yes No Yes il

No Yes Yes I Faria et al, Eurolntervention 2023
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Hallmarks

* Invasive angiography based

* Pressure-wire free

* Hyperhemia free

» Short time duration

« 3-D computation from angiographic views (2 at least) MEDIS Netherland
» Estimation of coronary flow velocity (eCFV) by frame count analysis
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Correlation with FFR
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Grey Zone 0.78-0.87
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CENTRAL ILLUSTRATION 2-Year Outcomes From the FAVOR lll China Trial

3,825 patients with at least 1 lesion with DS% of 50%-90% in a coronary artery
with at least a 2.5 mm RVD by visual assessment

B L Angiography-Guided Group

Ratio-Guided Group o Ve .
outcomes
2-Year Clinical Outcomes Landmark Analysis F AVO R I I I

20+ 15-
Q P for interaction = 0.99
< HR: 0.66 12-
Y 15 (e5%c1:054-0.81)
c e 9 HR: 0.65 HR: 0.65
% E: 9 0. (95% CI: 0.46-0.91)
al : HR: 0.71 15 s
5 8 (5% 044077  (95%C10.53-095) o "
.s R noE P =0.0002 P=0.02 s s
(95% Cl: 0.52-1.75)
% 5- P=0.87 3
§ 11 11
- * | ! T T T T T 1
MACE All-cause mi IDR 0 3 6 9 12 15 18 21 24

death
ea Months Since Randomization

Song L, et al. J Am Coll Cardiol. 2022;80(22):2089-2101.

DrrvsiopAY 586 AVRIL 2024 HOTEL SHERATON - NICE



Clinical case: QFR Process
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Clinical case: QFR Process
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Pronostic impact of QFR post-PClI

50 Revascularization with successful stent implantation
= = QFR below/equal 0.89 (n=123) Post-PCl measurement of QFR —— QFR value >0.89
= QFR above 0.89 (n=628)
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Biscaglia et al, ] Am Coll Cardiol Intv; 2019
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QFR guided PCIl improves QFR post PCI

Angiography — Randomization — Procedure

QFR-Based Virtual PCI

2 angiographic projections
>25° apart
Angiography-Based PCI

Biscaglia S, et al. J Am Coll Cardiol Intv. 2023;16(7):783-794.

CENTRAL ILLUSTRATION: Study Flow and Main Results of the AQVA Trial

No. of vessels
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QFR implementation
Serial stenosis on LAD FFR 0.79
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Serial stenosis on LAD
PCI planning to anticipate post-PCI result

Contraste QFR vaisseau: 0.78
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QFR post-PCI
Serial stenosis PCI

Plus récent
08/12/2023 16-...

Contraste QFR vaisseau: 0.97

QFR: 0.97

A QFR
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v v
, - Recent - Ad hoc
e Bl s Conclusion:
l Yes ¢ Yes ¢ Yes -
CONTRAINDICATIONS CONTRAINDICATIONS P P C I t
Image artefacts Left main stenosis Vessel overlap re > a S S e S I I l e n
Extensive calcification Aorto-ostial stenosis Poor image quality
Stents in PCI target Patent surgical grafts TIMI flow <3
Patent surgical grafts Collateral donor vessel Poor contrast filling
Severe aortic stenosis
l No l Yes
Wire-based
FFRa indices
L ]
v
Longitudinal vessel analysis
Document flow-limiting
epicardial disease
| Determine haemodynamic
pattern / phenotype
| Checkif good functional
result of PCl is achievable
]
Optimised medical thera . .
i Faria et al, Eurolntervention 2023

Post-PCl physiological assessment
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o s Conclusion:
o oD i Post-PCl assesment
A

FinishPEl " Good nctional™ " WYY
(+ imaging) - result? o resut? (+ imaging)
No No
Longitudinal analysis to identify location of problem

Focal Diffuse
I I
Intravascular Perform virtual  Checkif good functional result of
s emivd
|: Stent optimisation Ve
N
Additional tenting =~ ————— °
No  Good functional L
| result? . Residual diffuse disease

Finish PCI Accept PCI
(+ imaging) result

Optimised medical therapy Faria et al, Eurolntervention 2023
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