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® La coronarographie est keéxamen de référence pour I'exploration de I'étendue et de la
séverité des lésions Q(‘)ronalres

@ .
%\\0
%
\\®

° Lumlnograme O\\.&Ilmltes en ce qui concerne I|'évaluation de la paroi vasquzélre de la
comp03|t|0@°de la plagque et de I'étendue de I'athérosclérose ,\\oo@

q&% J
s &

® Les gcéchnlques d'imagerie intracoronaire, notamment ' echogra:phle intravasculaire
(IVCUS) et la tomographie par cohérence optique (OCT), pe&ﬁ/ent surmonter certaines
de ces limites de I'angiographie coronaire et réduire pagﬁ% suite les evenements
cardiovasculaires indésirables . Oécf‘
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2= INI= RENOVATE-COMPLEX-PCI: lﬁ‘iravascular imaging-guided versus

angiography-guided pmﬁedural optimization in complex

percutaneous corongry intervention

Reported from AC—022 o‘\&

(}' ¢t NEW ENGLAND JOURNAL of MEDICINE

0 1 Daniele Giacoppo report O . ” bng Hahn, from the

s’ C/,] RESEARCH SUMMARY .
Yy, Heart Vascular Stroke In{ (@ cine, Seoul, South Korea,

/3 5 ; . . . A
Ry e hon‘ in a Late-Breaking Tri abi'@ OCT or Angiography Guidance for PCI in Complex Bifurcation Lesions of Cardiology (WCC),
* 99 s . Holm NRetal. DOI: 10.1056/NEjMoa2307770
'oojd New Orleans, LA, United
S, —a2 CLINICAL PROBLEM Incidence of MACE (Primary End — —
g In up to 20% of patients in whom coronary-artery revas- = HR, 0.70 (95% €I, 0.50-0.98), P=0.035 % ‘i‘*‘q".v Qo

cularization is indicated, the lesion involves a branch
point or bifurcation of the coronary artery. Percutaneous
coronary intervention (PCI) of lesions at coronary-artery
bifurcations is typically guided by angiography, but visu-
alization of such lesions can be challenging. Whether PCI
guided by optical coherence tomography (OCT) imaging
could improve outcomes is unknown.

14.1
%0 ) Angiography-guided PCI 83 patients)
80- (N=601)
— 1l

o {59 patients)

CLINICAL TRIAL

Design: A multicenter, open-label, randomized, controlled
trial in Europe evaluated whether OCT-guided PCI would
be superior to standard angiography-guided PCI in the
revascularization of coronary-artery bifurcation lesions. X X 3
Intervention: 1201 adults with stable angina, unstable an- Incldence of Componerts of the Primary End Point
gina, or non-8T-segment elevation myocardial infarction; Death fram a Cardiac Cause

a clinical indication for PCIL; and a complex coronary-
artery bifurcation lesion identified on angiography were
assigned to undergo either OCT-guided PCI or angiogra- 0
phy-guided PCL. The primary end point was a composite

of major adverse cardiac events (MACE), defined as death

Estimated Cumulative Incidence (5]

Years of Follow-up

1.4 26
(8 events) (15 events)

from a cardiac cause, target-lesion myocardial infarction, £
or ischemia-driven targer-lesion revascularization at a me- ¢
. z! 5 Target-Lesion Myocardial Infarction
dian follow-up of 2 years. 2 e
T w8
F HR, 0,90 (85% C1, 8.60-1,34)
RESULTS E (2] <
Efficacy: The incidence of MACE was significantly lower E n ¥ 85 "\\%
among patients assigned to OCT-guided PCI than among Y 46 & (51 events) .&0
those assigned to angiography-guided PCI. % — %6
el T £
Safety: mt'"ﬂ_ﬂdf-‘!m‘ of procedure-related complications ki Ischemia-Driven Target Lesion Revascularization, O
appeared similar in the two groups. 100 &0

LIMITATIONS AND REMAINING QUESTIONS

» Information on race and ethnic group was not
collected.

O m—
6..giagmph,, guided PCI

The subgroup of patients with lesions located at left OCT-guided PCI
main coronary-artery bifurcations was smaller than
planned, which may have reduced the trial population’s
overall risk.

» The group assignments were not masked ro treating
physicians or patients.

Links: Full Article | NEJM Quick Take | Editorial
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OCT vs. IVUS vs. angiography

guidance
A real-time vpdated network meta-analysis
<

Conclusion @

#ESCCongress

Q)
X
0 Intravascular ima (IVI)-guided percutaneous coronary intervention (PCl) is associated

with a lower ra@ f target lesion failure compared with angiography-guided PCI.

Impact qﬂeclinical practice

These. "@?ults emphasise the importance of physicians using IVI with either optical
co Q@nce tomography (OCT) or intravascular ultrasound (IVUS) to optimise stent
mes and improve the long-term prognosis of their patients.

«@tudy objectives

This i ed network meta-analysis, integrating data from{the ILUMIEN IV
anc{ OCTOBER trialsjwith prior studies, examined the effects of 1VI-guided PCI versus

ang Cl.

Who and what?

20 trials @ a patients randomised

Je

| |

IVI-guided PCI including: angiography-quided PCI i
ocT IVUS 4

- between 6 months
- @) B

and 5 years
Primary endpoint
Target lesion failure, defined as a composite of cardiac death, target vessel myocardial
infarction, or target lesion revascularisation.

follow-up

]

&

&
Reduced by 31% with ., . . .

Secondary endpoints

Cardiac death reduced by 46% with .'




Network Evidehce: All Outcomes
OCT-gwded PCl vs IVUS- guided PCI

e Direct Indirect
mn&s estimate estimate

4 1316 548 0.89[0.51,1.57) 1.32[1.00,1.73) 81 &22[096 1.56]

9‘ Q)@%
>

_Cardiacdeath 4 1316 3 132025698 15  1.12(0.56,2.27) 8 1.15[0.60,2.20]

°

R
5 &
1316 14 097(0.34,2.79] 14  1.06(0.69, 1. 64!5&@ 1.05 [0.70, 1.57]
eo &
-ID/COTIR 1316 34 078(0.39,152] 25  151(1.02,222) 75  1.28[0.91,1.79]
Q"/ 'e?@é@
Stent thrombosis 4 1316 4 093[0.19,451] 26  1.15]0.45,2.96] 74 1.09 [0.48, 2.45]

>

All-cause death 4 1316 12 1.26(0.44,3.62) 19 0@91 [0.55,1.50] 81 0.97 [0.61, 1.52]
RN

All MI 4 1316 21 1.26[0.52, 3.02] y)& 1.12 [0.75, 1.67) 83 1.14 [0.79, 1.64]

- TV-MI 4>
&
a

ID/CD TVR 4 1316 60 1.10(0.67, 1.80],&’"@ 34 1.52(1.07,2.17) 66 1.36 [1.02, 1.82]
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s Managem@ﬂt du stent failure :
60\\°T'hrombose de stent :
@Q
\0
0" -
. p . N
<& Mechanisms of stent thrombosis &
*@@% 00}\
O . . ,\\\“”
cf PESTO french registry European registry Q«zﬁ‘o
\zf\ OCT imaging identified an underlying Leading causes of very late stent ,Q@Q’
Oéc’ abnormality in 95% of cases thrombosis g <
> S
& 40 &
o(\q Coronary avaginations. Ungegred struts v OSI;'SH . &QQ
A&Q’O T/' & ‘ 9 \‘)@
3 AP
Ke -y :
\Z a
P : 5
5
-
8
&
Ruptured Ruptured &
nmth;:t;:lsroﬂc neoatheroscler
E F

Souteyrand G et al. Eur Heart J. 2016;37:1208-16.
Amabile N et al. Int J Cardiol 2017;227:161-165.
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- YManagemetit du stent failure :

o 1

Z2O=M

6'\6
~Thrombose de stent :

& . . % 3
Management of myocardial revascularisation failure :
ang&xpert consensus document of the EAPCI

N

PR
(19":5 Underexpansion Loss of stent integrity Malapposition Neointimal hyperplasia "!Lﬁ\atherosclemsis Edge dissection
@
Lesion Aggressive lesion preparation aﬁ?lo;ntional lesion preparation
preparation & e /\E’25 s
‘z\«
O
6\)
"
. 2 e &,
Final PCI with DES Consider avoiding repeat stewég in case of PCI with DES

strategy optimal results after Ig@s&&ﬁ preparation®

@‘1,
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~Management du stent failure
" u
<
'i’,@@
(\6‘
1 4 [ ]
Restenose intra-stent :
@Q&
@ - - - -
Management of myocardial revascularisation failure : E
) &
AN
&h expert consensus document of the EAPCI 5
< )
) 2
& &
N @
<0 — et
0\2“ Intravascular imaging ,@(0
>~
b\)
.Q)g .
& Underlxmg
C)OQ mechanisms
5"
@q’ Stent underexpansion Loss of mechanical integrity Neointimal hyperplasia 'Q?' Neoatherosclerosis
Q":b )
v &
Aggressive predilation: Cn@'l?nliunal predilation:
) — NC balloon —OIC balloon
Lesion — Cutting/scoring balloon o°° Cutting/scoring balloon
preparation — Very high-pressure balloon \z\:&
— Lithotripsy O
- Rotational atherectomy (')e
6\)
PCl &°
®
PCI with DCB: _@eo PCI with DES:
" ~Focal ISR X ~ Suboptimal predilation result*
st'::::sl —First ISR @Q, - Diffuse ISR
ey — ISR of BMS (f,b — Loss of mechanical integrity

— Multiple metal layers f],Q ~ Failed DCB strategy
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Post-PCl optlrrﬁatlon targets in complex coronary stenting
'\O\S@
609: 6\8\\@
1) Plaque burden <50% at stent edge X
K@% and no lipid pool é.\
&6\\6 Dissection Malapposition .e}\e’e
{\}
N4 (<60°, flap limited to intima, ; (axial distance <0.4mm S
S <2mm length) and <1mm length) (/]
S &
S <
O K$
{of"b 08}0
O &
< o
<& S
,ﬁf Lumen :\0
‘b© EEM &
v . &
v MSA &
¥
. . &°
MSA>5.5mm’ (IVUS) and >4.5mm’ OCT RS
MSA/average reference lumen > 80% ’\O
= "

* Déploiement optimal du stent (> 80% du diameétre de la. Iwﬁ'nere de référence)

* Couverture optimale de la lésion (éviter une zone d' at(e‘mssage dans une plaque lipidique)
* Correction des malappositions significatives .0@00

Corrections des dissections de bord étendues @‘lsb

; ; . o . 0
Eviter les protrusions tissulaires intrastent exg/éhswes (%)
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. ELINICAL TRIAL
<

br NEW ENGRAHD JOURNML of MEDICINE

S
“ \Q,\'I‘\IZHI'Z.'\IHZIE SUMMARY ”
6\'
Intravascular 1mHgIRQ-GI.IIdEd or Angiography-Guided Complex PCI
6\' Lee JM et al. DOl 101056/ MEjMaa22 16607

@Q

o
During percutanecus col ¥ intervention (PCI), guid-
ance with inmauagmt[n(in aging, with the vse of intravas-
cular ultrasonogra optical coherence tomography
(OCT), can np{ srent implancation. However, for pa-
tients with ex coronary-artery lesions, dara regard-
ing clinieal g\tcmnrs after intravascular imaging-guided
PCI as e rrd with outcomes after angiography-guid- i i
ed e limited. - B

<O

ELIMICAL FROBLEM

Target-Vessel Failure at 3 ¥r

Angiography-guided PCI

Incidence [%5]
g \ - o
i =
& 1

Cumulativ

Design: A prospective, multicenter, open-label, random-
ized trial in Sourh Korea evaluated whether imtravascular
imaging=guided PCI would result in better clinical out
comes than angiogeaphy-guided PCI in adults with com-
plex coronary-artery lesions,

Follow-up [yr§

Death from Cardiac Causes

Intervention: 1639 patients were assigned in a 2:1 ratio

to undergo cither intravascular imaging-guided PCI, with
the use of ultrasonography or OCT, or angiography-guid-
ed PCL The primary end point was target-vessel failure,
which was defined as 2 composite of death from cardiac
causes, targetvessel-related myocardial infarction, or
clinically driven target-vessel revascularization.

Incidence [3)

L§:}

Target-Vessel-Related Myocardial Infanction

Cumislative

56

RESULTE

e Incadence [S4)

1
2
3.
4.
5.
6
7
8
9

. Lésion de vraie bifurcation (1/1,0,1/0,1,1) avec une side-branche = 2,5mm .i\ro*

. Occlusion totale chronique depuis > 3 mois @
Lésion d'un tronc commun non protégé
Lésion longue nécessitant I'implantation d’'une longueur de stent >@§)mm
Lésions sur > 2 vaisseaux épicardiques majeurs traités au courg,?i une seule procédure

. Lésion nécessitant I'implantation de > 3 stents

. Lésion de resténose intra-stent

. Lésions severement calcifieées

-~ = P = ] T — .: - = \Y xr -
Pour étre inclus dans I'étude, les patients devaient présenter des lésions coronaires co‘[on'blexes définies par :

QQ\Q)

&0

/\0

CPQQ

&

Q
. Lésion ostiale de I'lVA, de la circonflexe ou de la coYonaire droite.
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© .
& Intravascular Angiography-
.\0(\ Imaging— Guided
Subgroup oc‘}' Guided PCI PCl Hazard Ratio (95% Cl)
06 no. of events/total no. of patients
KQ)QK {cumulative incidence, %)
Overall ) 76/1092 (7.7) 60/547 (12.3) ) 0.64 (0.45-0.89)
Type of imaging d @‘? '
ype of imaging dexi :
Intravascular ultrasonography 59/800 (8.0) 60/547 (12.3) i 0.66 (0.46-0.95) .a\\@'
Optical coh@@nce tomography 15/278 (5.8) 60/547 (12.3) —a— i 0.47 (0.27-0.83) 6\6
Type of ca@plex coronary lesions ' \Q\'
Trueurcation 23/233 (10.3) 13/126 (11.8) - 0.97 (0.49-1.93) Qé'
nic total occlusion 9/220 (5.0) 13/99 (14) i 0.30 (0.13-0.71) \\Q,
QMHprotected left main coronary artery disease 9/138 (6.8) 11/54 (25) —— 0.31 (0.13-0.76) 0
c\)% Diffuse long coronary-artery lesion 36/617 (6.5) 31/281 (11.9) —— i 0.52 (0.32-0.83) Q{b
< Multivessel PCl involving =2 major coronary arteries  36/409 (9.5) 22/213 (11.7) ——— 0.84 (0.50-1.44) (00
0\2\\ Lesion necessitating use of =3 stents 16/208 (8.1) 6/97 (6) l—i—.—l 1.24 (0.49-3.18) ((:Q)
O% Lesion with in-stent restenosis 22/158 (15.6) 12/78 (17) l—li———* 0.90 (0.45-1.82) . o(\
b\) Severely calcified lesion 11/157 (7.3) 11/74 (17) — 0.46 (0.20-1.06) 6\3
{Q)% Ostial lesions of major coronary artery 8/182 (4.4) 9/69 (16) —a— i 0.33 (0'13_0‘852060
©) Initial presentation ' Q
OOQ Stable ischemic heart disease 25/532 (5.0) 274275 (10.4) —a— 0.46 (0.2?66.%'0)
cg’&vz; Acute coronary syndrome 51/560 (10.4) 33/272 (14.6) l—I—E—I 0'?4;{06&1'15]
Age i
@rl' <65 yr 36/517 (7.8) 23/238 (10.6) boomo -&%2' (0.42-1.21)
Qq:’-’ 265 yr 40/575 (7.4) 37/309 (13.6) ! L057 036-088)
‘1, Sex E {@6
Male 66/869 (8.3) 467431 (11.7) — ) 0.70 (0.48-1.02)
Female 10/223 (5.2) 14/116 (14.5) .- &0 0.35 (0.16-0.80)
Diabetes mellitus ! 0%
Yes 45/394 (12.9) 26/223 (12.3) —akQ 0.97 (0.60-1.57)
No 31/698 (4.7) 34/324 (12.2) — 0.41 (0.25-0.67)
Chrenic kidney disease eo E
Yes 22/203 (13.3) 19/93 (23) -—\fd—i: 0.51 (0.27-0.93)
No 54/889 (6.4) 41/454 (9.9) %b —a— 0.66 (0.44-0.99)
Left ventricular ejection fraction Q‘Q '
<50% 22/210 (12.0) 12/84 (15) N — 0.72 (0.35-1.45)
=50% 54/882 (6.7) 48/463 (11.8) @"’O —.— 0.58 (0.39-0.85)
P T T T T T TTTTT T T T T
‘196 0.10 1.00 10.00

Intravascular Imaging-  Angiography-Guided
Guided PCI Better PCI Better
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6\)
O
&
\Q . - -
& Post-PCl optimisation targets 4
o &
¥ DOCTORS study (ACS pts) &
& é\\o
‘ @
+ " A \Q
%b ” 0.922005 j-0.08 + 22% de pts avec FFR post-PCl > 0.90 &Q}
1.0/\00 —_— - QQQ’
Oszv 120
b‘)g : Cw 99 (82.5% o°
q{@% o o = 77 (64.2%)
OQ 3 ﬁ 80
0() g 0.9 a
s 2 5w
v E - v

© p =0.005 @ o

P i T w @

D w £ < 3 P= 0(9901
° 20

0.8
= L <O

) ] Angiograpa&agmded group OCT-guided group
Angiography-guidedgroup  OCT-guided group Oe

Meneveau N et al. Circulation 2016;134:906-17.
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Q‘O
. . K® . . - . L] L]
Potential.dfnplications of intracoronary imaging in ACS
. &
) &
b%oéz Disrupted Intact oth {\5\‘}
& Fibrous Cap Fibrous Cap e &
8° — I &
&009 Underlying plaque: Underlying plaque: DEFINITE: - Tight a@nosis
X Lipid Calcium -Thrombus (+) - Disgettion
O T Intact underlying - Hefhatoma
> - Protruding nodular plaque visualized oronary spasm
& A | \}c’b- Fissure
(@o" Intracoronary imaging in ACS - Attached thrombus PROBABLE: @@
- Verifidation of the culprit lesion ‘:“get'":‘::la' C"":“:m -Thrombus (-) Q,&Q
~4tentification of the mechanism of ACS 'p?oxslmgl o 18 ._"_"h':g‘:f’.;::‘:;&“&
@’L Management of patients to lesion Underlyingplaque
Qq(}’ - PCl optimisation not visyalized
V - Plaque stabilization & regression No sggrerficial lipid
orgalcium proximal
Pdistal to lesion
v v O\; ’ A J
Plaque Rupture °°L’§:::I’L"°10<\~ OCT-Erosion Others

44%

Jia H et al JACC 2013;62:1748-58.

31%
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Possfble treatment algorithm for ACS pts
<9 .
\QQ) | \6\8\\@
Manv |mp0rtaﬁt Steps lack Pts presenting with ACS Qé'\
evidence frs?n RCTs and are | {b&e\\@
potentlgl&%venues for future Angiography @(@Q
& research. j <
® — S
& Intracoronary imaging @b
Oooq . &R
C_‘&o M‘
,b©q’~ Plaque erosion Plaque rupture Calcified nodule ) SCAD Emboljgation MINOCA &
S / L provocative
\ / test +

Ongo\'@%\ ischemia

4 -
Medical therapy PCI oéo + N

ossibly OCT-guided
p y g T PCI Medical therapy
p

Adapted from Araki M et al. Nature Reviews Cardiclogy 2022.
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& Erosion de plaque :

-2
) 9\9’8% of pts had

Ad

With Earlé){@

EROSIOI:.Iz\ r‘é?al
405 E&Mth AC
26 of plaque ¢

22% of pts had

EROSION III tria
226 Pts with ST

Primary endpoi
OCT guidance o

RCT : OCT guida !

less stent impla
=> indicates the

reperfusion stra

Jia H et al. J Am Coll Cardiol Inty 2022;15:846-856.

LE

LR

b4

Acute corgfRary syndromes
@ y sy

Eﬂ'@gtive anti-thrombotic therapy without losion

s@énting: intravascular optical coherence
OCT-Guid{ fomography-based management in plaque S

erosion (the EROSION study) P\

2\ |

Percent thrombus volume change (%)

s

s

Z

- 85% of pts had >50% 4
reduction of thrornbus &
volume at 1 month

- 26% of pts had 1500%
reduction &

Rupture
(n =74, 66%)

P =0.029

Macrophage

40 60 80
Cumulative frequency (%)
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Dissection s_rg@‘ﬁtanée(SCAD) [ hématome intra-mural :
@Q@
&O&G

o2
G
S

3 MONTHFOLLOW-UP
P>

r\(b©
| 4

P

Almost complete recovery with
hematoma resorption

N.Meneveau
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MINOCA

Fibrous cap disruption Lipid-rich plaque
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Corps étranger Vrai/faux chenal

Ambiguité§$ﬁorphologiques ;

&
Ca++/thrombus ?
Nodule Ca++ : aspect
« peigné », cone d'ombre
postérieur, contours bien
délimités
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1 &

20ENE ,p Ambiguité§$ﬁorphologique3 ;

b |

&

Figure 6 : Ambiguités angiographiques face a des anomalies fines et 6tribution de 'OCT
A. Rupture de plaque, B. Dissection coronaire, C. Resténose au sej ’Sun stent sous-déployé,
D. Malapposition de stent, E. Thrombus endoluminal, F. Thragnbus mural, G. Rupture de
plague et thrombus, H. Thrombus vieilli recanalisé, I. Dissectgé% iatrogene en bord de stent,
J. Calcification annulaire, K. Ergot calcaire, L. Calcificatiorag@}alliforme

2

s
)

Collége
Matignal des

Cardiclogues des
Hopitaux




Recommendations on intravascular imaging for proce-
dural optimization

IVUSo@hould be considered to assess the

sga?erlty of unprotected left main lla

Recommendations Class® | Level®
Q 5-37
R lesu::wns.3 3

IVUS or OCT should be considered in

selected patients to optimize stent lla
603,612,651-653

2018 ESC/EACTS Guidelines on Myocardial Revascularisation

implantation.
IVUS should be considered to optimize o’ g | z : (I ¥ deréd 8
&
treatment of unprotected left main ‘%qﬂa S ntracoronary imaging snou e considered to \‘\‘ﬁa c
. | @ ! . - &
lesions.™ oF & diagnose SCAD if suspected. \\0?»
K>}
<0”
IVUS = intravascular ultrasound; OCT = opt:eib'coherence tomography. 2020 ESC GUIde"nes for NgTEMI
*Class of recommendation. Q . \o°
®evel of evidence. > 6"6\
& O
UAQ X
COR < «“" LOE 2021 ACC/AHA/SCAI Guideline for Coronary Artery\ﬂevascularization
T
Qq;b© 1. In patients with intermediate stenosis of the left main artergq\e?ntravascular ultrasound (IVUS) is
24V reasonable to help define lesion severity (1-5). .\%@
)&o\
%\J'
1. In patients undergoing coronary stent implantation, IVA®S can be useful for procedural guidance,
2 B-R particularly in cases of left main or complex coronag artery stenting, to reduce ischemic events (1-10).
c“’
2. In patients undergoing coronary stent mplangﬁ?lon OCT is a reasonable alternative to IVUS for
2a B-R procedural guidance, except in ostial left gnEm disease (11-13).
Q

3. In patients with stent failure, IVUS @j‘—%CT is reasonable to determine the mechanism of stent failure
2a C-LD (14-17).
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®* LU'OCT et I''VUS sorgb‘éeux techniques utiles a I'arsenal du cardiologue
interventionnel ..~

\@
>
Q;: o K
) N

< o
K 0

> Problemegd%glsthues de disponibilité et de remboursement par | Assuraqg%
<8 "
0‘2‘ 'e$°
®lln eg,f’probablement pas nécessaire de l'utiliser dans chaque procedﬁ?e mais
ellgﬁ devraient potentiellement étre utilisées dans la majorité des @?ocedures

\0
.6&0 O

,\0
%@b@ Quelques points restent a éclaircir :

&
X9

- Le type de lesion cible Le timing d'utilisation o
- Le timing d'utilisation /La technique optimale O%\f"o

-Les perspectives de prise en charge par la Segijrlte Sociale.
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Suivezd& CNCH sur le Social Média !
@Q@

#CNCHcongres

)

@CNCHcollege &&"’\\% @CNCHcollege

S
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Si vous voulez devenir Ambassadeur social média CNCH adressez-nous un email a cnch@sfcardio.fr




