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Invasive coronary imaging

Angiography ocT IVuUs Angiography + OCT/IVUS
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Geometry reconstruction
1. Coronary tree 2. Single curving vessel 3. Single straight vessel
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Hemodynamic Boundary Conditions

blood flow ‘ @cmircule@‘

t . 4

Inlet Arterial wall Outlet
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Computational fluid dynamics Fluid dynamics equation

S «  simplified equations
Computational estimation of coronary physiology

*  Flow simulation
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Study
FAVOR II China
FAVOR 11 E/J 121
FAVOR Pilot P!

QFR: approved for use in China, Europe and US
Standard Angiogram

A =3 Data transferred by network . WIFI II 4l
1 -‘ . _ Mejia-Renteria [
— e — Two |m§ge runs W|tho Yazaki, K. 16
- BE= angle difference 225
= < Smit, J.M. [7]

Spitaleri, G. 18

Prior MI (+)

ﬁD Reconstruction
Prior MI (-)

Emori, H. 1

Mod|f|ed Frame Count

Kottowskil!

Emoril'!l

Stahlil!?!

Smit, J.M. [13I

. Diabetic (+)
Smit, IMI - betic (-
Hwang, D 5]

Ties, D 161

Tanigaki, T!!!

Choil'8l

Without inducing hyperemia

[7] Eur J NuclMed Mol Imaging
[10] Clin Res Cardiol
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Tu et al. ] Am Coll Cardiol Interv 2016.

Quantitative flow ratio (QFR): angiography-based FFR
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Xu et al. J Am Coll Cardiol 2017.



N
x@ A\ o l: Q1| Mo T ER QFR-guided vs. angiography-guided PCI
ARNABGLT

TZANGCK 10~

—— QFR-guided group 104
—— Angiography-guided group 88y B
]
Hazard ratio 0-65 (95% Cl 0-51-0-83) § Hazard ratio 0-64 (95% Cl 0-46-0-89)
8 Log-rank p=0-0004 v S 8- Log-rank p=0-0073
< T 8
= 2 ¢
o o .9 6 ]
< £ T
= :é s 4-8%
E S 3
2 SE 4
<< © 10
a £ E
2 E 7]
C
2
I
0 | T ! I | T 0 | I | ! T |
0 2 4 6 8 10 12 0 2 4 6 8 10 12
. Time since randomisation (months) Time since randomisation (months)
Number at risk
QFR-guided group 1913 1845 1840 1828 1821 1809 1795 1913 1900 1894 1881 1874 1862 1846
Angiography-guided group 1912 1804 1798 1783 1770 1762 1732 1912 1883 1877 1862 1847 1839 1808

Conclusion: QFR-guided strategy of lesion selection improved 1-year clinical

outcomes compared with standard angiography guidance
Xu, Tu, Song..., et al. Lancet 2021




Nouvelle QFR: pQFR sur une seule vue

Single angiographic view =) |mproved feasibility

Include side branches =) Improved accuracy

Automated frame counting (by Al) =) Improved efficiency (1 min)

HQFR <0.80 DS% >50%

Accuracy, % (95% Cl) 93.0 (90.2, 95.8) 76.1 (71.4, 80.7)

Sensitivity, % (95% Cl) 87.5 (80.2, 92.8) 57.5 (48.1, 66.5)

Specificity, % (95% Cl) 96.2 (92.6, 98.3) 86.7 (81.3,91.0)

L PPV, % (95% Cl) 92.9 (86.5, 96.9) 71.1 (61.0, 79.9)

NPV, % (95% Cl) 93.1 (88.9, 96.1) 78.1(72.2, 83.2)

| +LR (95% Cl) 23.0 (11.6, 45.5) 3(3.0, 6.3)
Angiolus ore (Pule e dical) RO CI 0.13 (0.08, 0.20) 0.49 (0.40, 0.60)

Tu et al. Catheter Cardiovasc Interv 2021
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Place de l'imagerie endocoronaire
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* Angiographie superposition des vaisseaux et raccourcissement
* Optimisation Post-PCl : stent mal-apposition/sous-expansion
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Pour avoir le meilleur des deux mondes

1 procedure & instrumentation
OCT + computed FFR (OFR)

2 procedures

2 instrumentations séparées

OctPlus (Pulse Medical, Shanghai, China)
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1. Detection automatique des contours
de POCT et reconstruction 3D

2. Reconstruction 3D en coupant les
ostia des colaterales

3. Estimation du flux et de POFR

Temps d’analyse = 1 minute

Yu, ...,Tu. Eurointervention 2019; 15:189-197 2/8/23
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OFR second validation study (Japan single center)
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Diagnostic Performance of OFR (with FFR as reference standard)

212 vessels from Wakayama Medical University OFR has the highest

diagnostic performance

OCT-MLA 3D QCA-

OFR=0.80 QFR=0.80 ) g8 mm? Ds%>50.7% )
Accuracy, % 92 87 76 75 !
Sensitivity, % 86 88 79 74 ol
Specificity, % 95 87 74 75 g ©
PPV, % 92 82 67 66 :
NPV, % 91 92 84 81 N
LR+ 18.2 7.0 3.0 2.9 ol T R 0z 0009
LR- 0.2 0.1 0.3 0.4 | — L
AUC 0.97 0.92 0.82 0.80 T T

100-Specificity

Huang, ..., Tu. Eurolntervention. 2020 Jan 21. Epub ahead of print.
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Detection automatique des stents et reconstruction par OCT
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Consecutive Polar IVOCT Slice Module Design & Model Architecture Strut Prediction Map
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Wu,...,Tu. Biomedical Optics Express 2020



Stent expansion et intra-stent chute de pressure

A
Reference lumen profile

N
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Stent area = 7 mm?
Reference area = 10 mm?
Stent expansion = 70%

malapposition

\ e MEI showed moderate correlation (r=-0.49, p
Frame in the stented segment < 0.001) with in-stent OFR drop

Ding,...,Tu. Eurolntervention 2021
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Combinaison OFR & caractérisation de |la plaque
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1-Contour

OctPlus (version V2, Pulse Medical, Shanghai, China)
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Caractérisation de la plaque par IA: Validation
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E Correct E Incorrect
fibrous ‘153 (97.6% ) g2.4%)
lipidic 162 (90.5% ) k7(9-5%)
_ © 80
ALl Regions k-‘l%) calcium 138 (88.5% ) hs(ll.S%)

macrophages

40(51.9% )

(94.7% )
cholesterol
ks -1(5.3%)

crystal

50 100 150 200

Diagnostic accuracy was 92.2% for main plaque
compositions (fibrous/calcium/lipid), using
consensus of three leading international OCT

reading Core labs as reference Standard [ Fibrous/intimal [ Lipid [] Calcium [l Malcrophage [l Cholesterol crystal

[ Side-branch B Guide-wire

Chu,...,Tu. Eurolntervention 2021
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OFR & composition de la plaque
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C 0.2

LPV: lipid plaque
volume

OFR-FFR

FPV: fibrous plaque
volume

T T T
0 50 100 150 200

LPV 250CPV: calcified plague

A250— B 600 Velullle —C120A
200 - 500 _ 100 —
T 400 4 209 i i
- T T S 2 o0 t 5 Overestimation: OFR —
100 A — T 200 _ T - |l|1_ 40 - — = FFR > 005
50 L T 100 - | 20 - 1 T L
0 - — - 01 : Y : 0 , = — . .
S &S I S &S Underestimation: FFR —
R P A
O\\@\Q' Qg‘} & 0060& O\\e@ Q@}G@ 0(\0 © 040@ & 0(\66& O F R > O . 05

Zeng,...,Tu. Cardiovasc Diagn Ther 2022
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OCT-derived plaque burden par IA
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validation of OCT-derived plague burden proxima
- 100 BA 25F (b)
R2=0.98, p<0.0001 X mean=0.35%, SD =2.2%
~ 80} *cé 15
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o o) >
20 |- E 15
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0 1 1 l 1 1 1 1 L | ! | '25 1 L 1 ! | ! | ! | L 1 L 1
0 20 40 60 80 100 0 20 40 60 80 100 120
PB_model (%) (PB_model + PB_ground truth)/2 (%)

Excellent accuracy in automatic quantification of plaque burden by Al

Chu,...,Tu. Eurolntervention 2021
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OCT-derived plaque burden by Al: compared to IVUS
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PB=49.9% C 7pPB=52.1%
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E pPB=57.1% o

Huang et al. Cath Cardiovasc Interv 2022
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Un nouvel index de vulnerabilite de la plaque: LCR

ARNAGLT
TZANGCK

TCFA= thin-capped fibroatheroma

5 bl &0 BLIVELG _7 (thinnest fibrous cap<65um & lipid arc>180°)

1-Contour

LCR = lipid-to-cap ratio

Vessel OFR >:~
lipid 15.0% |
142 23.4 lipid 35.0%
028 719 | %
100 1798 =
A Measurements I(F\('{') I(F\(-)

15% 35%

*100=0.25 LCR= *100=0.389

OctPlus (Pulse Medical, Shanghai, China) P 90pm

Tu et al. EuroPCR 2021, LBT



OFR & LCR predits evenements de la lesion non
coupable

LCR>0.33 = el
—_— : — OFRs<0.84
— MLA<2.95
| —— LCR<0.33 i —— OFR>0.84
5 5 % . —— MLA>2.95
Q o D o —
ST 20 ST 20} 28 »l
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A months months months
Numbgr atrisk Number at risk Number at risk
Group: TCFA(+) Group: LCR>0.33 and OFR<0.84 Group: TCFA(+) and OFR<0.84
59 64 62 61 59 96 88 80 77 73 36 32 30 29 27
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Hong,...,Tu. JACC: Asia 2022
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TZANECK remplacement versus plastie

mage reprodite avec I'autorisation d’Abbott.

CENTRAL ILLUSTRATION: Transcatheter Mitral Valve Replacement
Systems With Available Clinical Data

Transapical Systems

200N
R
()
(Y

Hensey, M. et al. J Am Coll Cardiol Intv. 2021;14(5):489-500.




Cardiopathie structurelle
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remplacement versus plastie
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Cardiopathie structurelle
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remplacement versus plastie
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CENTRAL ILLUSTRATION: Transcatheter Tricuspid Landscape

Suture Annuloplasty

Coaptation Devices

Transcatheter Tricuspid Valve Replacement

Asmarats, L. et al. J Am Coll Cardiol. 2018;71(25):2935-56.
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Ateliers de simulation

JESFC 2023 GRCI 2022
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Heart team: RCP
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* |Image ou physiologie

* Peu d’alternative
therapeutiques

* Training par
compagnhonnage

* Decision solitaire

Conclusion

Morpho-physiologie
guidée par I'lA

« trop » d’alternative
therapeutiques—>
surinformation et
sens critique +++

Jamais une premiere
fois sur un patient

(possibilité de simuler les
complications etc...)

Discussion en heart
team et décision
solidaire

Holmes et al. JACC 2020



