MicroFR
une revolution en marche?
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7 Qu’en pénses Chat GPT ?

\oﬁm est ce que la frational flow reserve virtuelle est une revolution

Q :
& technologique
O

S

La Fractional Flow Reserve Virtuelle (FFRv) est une technologie M & @
relativement nouvelle qui permet d'évaluer la gravité de ,@@"’Q
I'obstruction des artéres coronaires a I'aide d'une simula&&ﬁﬁ

ion invasif. «060

informatique

Bien que la FFRv représente une avancée technologique

intéressante pour l'industrie médicale, il e@f”dlfﬂcﬂe de dire s'il

s'agit d'une véritable révolution techn@%glque Cependant, elle

représente certainement une avagé%e significative dans la
maniére dont les médecins pg@ent diagnostiquer les maladies

cardiaques et peut poten@ement aider a réduire les risques
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Le calcul de la FFR virtuelle est basé sur I'association d’'ung,2*
reconstruction 3D du vaisseau et un algorithme de flux d (CFD:
computational flow dynamic) . Le calcul peut prendre eQz mpte la
pression aortique moyenne, le degré de progression d&, ontraste ou
encore la masse myocardique (au scanner). <@
La FFR angio (sans guide) dérive d’'un modéle mé‘%hémat_ique basé sur la
dynamique des fluides permettant, grace a la rg€onstruction en 2 ou 3D
d’un vaisseau couplée a I'analyse de I'avancé® du produit de contraste
iodé (PDCi) dans la coronaire, d’estimer I% bit coronaire.

Ce débit coronaire obtenu en présengg_\%Qe lésion(s) (Qd) est rapporté au
débit coronaire qui devrait exister au §€in de cette méme coronaire en
absence de lésions (Qa), ce qui fogﬂéhlt la valeur de QFR (QFR = Qd/Qa).

graeglgsion est dite fonctionnel(l))@ﬁ‘?ent significative pour une valeur de QFR
. o2
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2 incidences (mlnmum 25°): &
vQFR : Quantgt*étlve Flow Ratio (Medis Medical Imaging distribué parﬁlotronlk
France) . é&q

v'VFFR (PJe Medlcal Imaging) : Vessel fractional flow reserve 06\\"0@

\/CaFCE“? (RainMed) : Computational pressure-flow dynamlcsderlved FFR
\/Eﬂ?R angio (CathWorks) : angiography-derived FFR 2
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~ v  FFRvs troFR (ou QFR)

Q@"’ Avantages Inconvénients
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Qﬁb Diagnostic Performance of In-Procedure Angiography-Derived

2@ &@ @ Quantitative Flow Reserve Compared to Pressure-Derived Fractional

Flow Reserve: The FAVOR |l Europe-lapan Study
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P ED-QB:&O\@@ P Value
Accuracy ( 86.8% ) gg@% <0.001 0.75-
AUC 092 (0.89 0.96) (R0.64 (0.57-0.70) | <0.001 _
Sensitivity | 86.5 (78.4-92. @f’\ 442 (345-543) | <0.001 3 050
Specificity | 86.9 (81, aﬂs‘i’n 765 (70.3-82.0) | 0.002 §
PPV 763 @?(6—83 6) | 47.9(37.6-584) | <0.001 AUC
NPV 3@@1 (88.5-96.1) | 73.8 (67.4-79.4) | 0.001 $2 & aFR (| 0.92(0.89-0.96)
R(+) (558 (462-9.37) | 1.88 (1.36-2.61) | <0.001 s — 0‘64i2'33;°'7°’
IR () 0.16 (0.09-0.25) | 0.73 (0.61-0.88) | 0.001 0.00- . '
0.00 Cz\f\o 0.25 0.50 0.75 1.00

Qe 1-Specificity
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QFR vs angio
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« FAVOR Il EuropelJapan (n=2000)

 QFR and Corw‘entlonal FFR for Guiding Coronary Intervention. A\"’
Randomlze&a‘ Clinical Non-inferiority Trial {b{\\\@

* FAVOR I\&QVAS (n=792) &

. QFRfémded Revascularization Strategy for Patients Uﬁﬁergomg
Pg}ffnary Valve Surgery With Comorbid Coronary Artgfy Disease.
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Etudes indépendantes

4 QFR vs FFR

ROC Curves for Each Angiography 5@ Predictors of false positive

Derived FFR to Detect an FFR of <0.80 <0 Angio-FFR <0.80 FFR >0.80 8\@.
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Intermediate Zone Key Findings

io-FFR 0.75-0.85
Ang 1. All five angio-FFR softwar=»1ethods had comparable diagnostic accuracies with a higher discrimination

compared to 2D-QCA.
2. The diagnostic perforwyances of angio-FFR did not reach the diagnostic performance (AUC 20.9) reported in

validation studies y~um the various vendors.

Sensitivity

Intermediate Zone of MLD
P I'Edi ctors ﬂ'f fEI.SE HEQEﬁ\FE 3 Prsmm-udmw physiologic evaluation is still needed in specific lesion subsets.
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TABLE 1 Diagnostic performancego‘?pQFR and QCA-derived DS%

in predicting FFR <0.80 é"’

uFR vs FFR
sous étude China 2 K

o
@‘bFR <0.80
@, % (95% Cl) \}9&0 93@
Sensitivity, % (95% gf‘n 87.5(80.2, 92.8)
Specificity, % (%g@fcn 96.2 (92.6, 98.3)
PPV, % (95%<1) 92.9 (86.5, 96.9)
NPV, ?@@@A cl 93.1(88.9, 96.1)
+;b|©('§5% cl) 23.0 (11.6, 45.5)

AR (95% CI)

0.13 (0.08, 0.20)

DS% >50%

76.1(71.4, 80.7)
57.5(48.1, 66.5)
86.7 (81.3, 91.0)
71.1(61.0, 79.9)
78.1(72.2, 83.2)

4.3(3.0, 6.3)
0.49 (0.40, 0.60)

Abbreviations: Data for +LR and -LR are presented as ratio (95% Cl) and
for the rest of parameters as % (95% Cl). Cl, confidence interval; DS%,
percent diameter stenosis; FFR, fractional flow reserve; +LR, positive
likelihood ratio; —LR, negative likelihood ratio; NPV, negative predictive
value; PPV, positive predictive value; pQFR, Murray law-based
quantitative flow ratio; QCA, quantitative coronary angiography.
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Diagnogﬁoaccuracy of quantitative flow ratio for assessment
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viggv: A novel method based on bifurcation fractal law
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Table 2. Baseline vessel characteristics.
Q
Ch; .;0

aracteristics 280 Vessels
N
Interrogated vessel O
Left main coronary artery b\) 1 (0.4%)
Left anterior descending artery ‘@9 158 (56%)
Diagonal branch (\(& 1 (0.4%)
Left circumflex artery [e) 48 (17%)
Obtuse marginal branch 2 O 4 (1%)
Ramus intermediate dj 1 (0.4%)

Right coronary artery q, 73 (26%)
Posterior descendin a@ry 1 (0.4%)
Posterolateral brag% 1 (0.4%)

FFR

Mean + SD 0.82 +£0.12

Median (quartiles) 0.85 (0.77, 0.91)
HQFR1

Mean + SD 0.83 +£0.12

Median (quartiles) 0.86 (0.76, 0.91)
HQFR2

Mean + SD 0.83 +£0.12

Median (quartiles) 0.86 (0.76, 0.92)
3-D pQFR

Mean + SD 0.83 £0.12

Median (quartiles)

0.86 (0.77, 0.92)

Sensitivity

100

80

60

20

— JPQFR1 0.957 (0.926 - 0.977)

--=- WQFR2 0.954 (0.923 - 0.976)

e 3D-pQFR 0.950 (0.918 - 0.973)
1

20 40 B0 80 100

Table 3. Diagnostic performances of pQFR1, pQFR2, and 3D-pQFR of <0.80

in predicting FFR of <0.80.

HQFR1 < 0.80

HQFR2 < 0.80

3D-
HQFR < 0.80

Accuracy, % (95% CI)
Sensi =

Specificity, % (95% CI)
PPV, % (95% CI)

NPV, % (95% CI)
Positive LR (95% CI)
Negative LR (95% CI)
AUC (95% CI)

92.1 (89.0-95.3)
; ~2-93.7)
94.4 (90.0-97.3)
89.9(82.2-95.0)
93.4(88.7-96.5)
15.8 (8.6-28.9)
0.13 (0.07-0.2)
0.96 (0.93-0.98)

2.5 (89.4-95.6)
88.1 (80.2-93.7)
95.0 (90.7-97.7)
90.8 (83.3-95.7)
93.4 (88.8-96.5)
17.5 (9.2-33.3)
0.13 (0.07-0.2)
0.95,@:92-0.98)

93.2(90.3-96.2)
90.1 (82.5-93.7)
95.0 (90.7-97.7)
91.0 (83.6-95.8)
94.4 (90.0-97.3)
17.9 (9.4-34.0)

0.10 (0.06-0.2)

0.95 (0.92-0.97)

Optimal cutoff by <0.81 <a® <0.80
Youden index \\(‘\\
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Conbets lists svailable at Scencelies

Journal of the Society for Cardiovascular
Angiography & Interventions

100-Specificity R —
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C)e Original Research
%60 Quantitative Flow Ratio Based on Murray Fractal Law: Accuracy of Single
Q{Q Versus Two Angiographic Views
N

Daixin Ding, MSc *, Shengxian Tu, PAD™ | Yunxiao Chang, MSc®, Chunming Li, BSc",
Bo Xu, MBES ™", William Wijns, MD, PhD




* Mauvaise qualité dd“hjectlon ou incidence
* Eviter Travellmgﬁet KT non sélectif
* Injection 15 ef?nages /sec, PDC 8cc x 4cc/sec &8
* Bien dega%e la [ésion &

. Importaﬁﬁtes superpositions, tortuosités, TC, ostium, ga%lflcatlons
aucugne zone saine de référence,.. <

06

. D@flmr les zones de référence prOX|maIes et d|stafes saines
e Learning curve &
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Micro FRV’A post stenting
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|n1;éret du stenting virtuel
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Micro FR

* Révolution en marcoﬁe
* Va remplacer I@oo‘f-gFR classique

. Potentlallte$‘8 A +++
. Mlcrogirculatlon (AMR / INOCA)
. Prgd’lcatlon d’évolution de plaque (Radial Wall Strain)

. &%uplage a OCT (OFR) %
@ng
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* Etape avant FFR CT
 Disparition de la coro diagnostique (hors STEI\/IIQL«" _
* Patients adressés au Cath lab uniquement pogafr PCI I i e 5

Assessment of Coronary Artery Disease
\ 1 JAEE State-of-the-Art Review
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FIGURE 2 Future Vision for the Chest Pain Pathway 006
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» Case history
» Risk profi‘e
Patient with * Physiczt examination

chest pain

» Blaod work (
» Chest X-ray

"Stable @t—f&na":
< A "
» ECG.ggondiagnostic

Q
» Tréhonin normal
o'édb
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Cardiac CT as "1-stop shop™

* CT - Angiography (stziiosis detection)

« CT - Fraction flow reserve (epicardial conductance)

* CT - Perfusion with hyperemia (microcirculation)

» CT - Plaque anatomy (tissue composition, morphology,
high-risk lesion)

* CT - Inflammation

« CT - Ejection fraction

 CT - Wall motion analysis

» CT - Leaman score, anatomic or functional SYNTAX score

Invasiveness is required
only for revascularization

» CT - Calcification activity

« Pristine coronaries
* Nonobstructive disease; is a risk for cardiovascular
events; needs primary prevention

THE PRESENT AND FUTURE

JACC STATE-OF-THE-ART REVIEW

Coronary Computed Tomographic m
Angiography for Complete h
Assessment of Coronary Artery Disease
JACC State-of-the-Art Review

Patrick W. Sermuys, MID, Pul " Hirononi Hars, MDD S0t Garg, MO, PuD,” Hidevuki Bawashima, MD,
Bjarne L. Nengaard, MO, P, Man B, Dweck, MO, PuD, Jeroen 1. Bax, MO PuD," Fuband Eouoti, MI, Pel,
Koen Nieman, MD, Pull, Jonathan A, Leipsic, MD,' Saima Mushtag, M0, Daniele Andrein, 80, Pl
Yaoshineba Onwma, ME, Pul’

Cath lab

Carefully planned coronary
intervention based on
pre-existing information:
interventional suite

Operating rosm
Sypass surgery




edﬁ'oﬁl de risque modéré
o Pas datcd stent ou IDM
0\%: de test non invasif contributif
: 6' Mauvaise fonction rénale
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Angiographies de bonne qualité
Abscence d'overlapping sur 3-4 vues
Absence de lésion ostiale

En attendant que FFR virtuelle
soit fiable dans 200% des cas
Faire FFR guide en cas de doute l

QFR
a partir de 'angiographie

QFR > 0,85 QFR<0,75
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Sténose ostiale
Pontage ou stent
Mauvaise visualisation
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FFR> 0,80
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