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Lésions coronaires diffuses: définitions

Guidelines for Percutaneous Transluminal
Coronary Angioplasty

A Report of the American College of Cardiology/American

Heart Association Task Force on Assessment of Diagnostic

and Therapeutic Cardiovascular Procedures (Subcommittee
on Percutaneous Transluminal Coronary Angioplasty)

Circulation Vol. 78, No. 2, August 1988.

TasLE 1. Characteristics of Type A, B, and C Lesions

Lesion-Specific Characteristics

Type A lesions (high success, >85%; low risk)

® Discrete (<10 mm length) ® Little or no calcification
® Concentric ® Less than totally occlusive
® Readily accessible @ Not ostial in location
® Nonangulated segment, <45° ® No major branch involvement
® Smooth contour ® Absence of thrombus

Type B lesions (moderate success, 60 to 85%; moderate risk*)
@ Tubular (10 to 20 mm length) ® Moderate to heavy calcification
® Eccentric ® Total occlusions <3 months old
® Moderate tortuosity of proximal segment ® Ostial in location
® Moderately angulated segment, >45°, <90° ® Bifurcation lesions requiring double guide wires
® Irregular contour ® Some thrombus present

Type C lesions (low success, <60%; high risk)

® Diffuse (>2 c¢m length) ® Total occlusion >3 months old
® Excessive tortuosity of proximal segment ® Inability to protect major side branches

® Extremely angulated segments >90° ® Degenerated vein grafts with friable lesions




Lésions coronaires diffuses: définitions

* Lésions diffuses : définition angiographique
»Sténose coronaire significative > 20 mm en longueur
» Sténoses significatives multiples sur la méme artére

> Sténose avec rétrécissement luminal sur 'ensemble de 'artére
Di Sciascio et al., Am J Cardiol 2000

* Lésion diffuse : définition procédurale

» Sténose nécessitant I'implantation d’un stent actif > 28 mm de longueur
Hong SJ et al., IVUS —XPL Study, JAMA 2015



Lésions coronaires diffuses: les enjeux

—»| \« FFR post angioplastie

Baranauska A et al., Eurointervention 2016; 2(12):1473-1480.

== /' Thrombose de Stent
ANG'OPL ASTIE 2 = Mauri L et al., Am J Cardiol. 2004, 93: 1340-134680.

—F| 7 Resténose IS

Lemos PA et al., Circulation. 2004,;109(11):1366

—>| /7' Revascularisation Vaisseau Cible
Konigstein M et al., Am Heart J. 2019 Jul; 213: 105-111.




Lésions coronaires diffuses: Les clés

Identifier les lésions « bonnes candidates »: la physiologie
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FFR Fixe

« Jump » / lésion significative



PPG: A Quantitative Approach to CAD Patterns

The PPG algorithm accounts for both
‘focality’ and diffuseness

Maximal Pressure Gradient
in 20 mMm

Length of disease (%)
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Length (mm) Maximal Gradient 20 mm N (1 Length with functional disease )
PPG = ;
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sl G PPG is a diagnostic tool

Spectrum of Coronary Artery Disease (CAD)
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Lésions coronaires diffuses: Les clés

Analyser la lésion en profondeur: lI'imagerie




Lésions coronaires diffuses: I'imagerie endo-coronaire

Définir la longueur de la Iésion / choisir les zones d’atterrissage

Définir le calibre de lI'artere

Analyser la composition de la lésion

Préparation de la lIésion: predilatation et plus si affinités...

Choix du/des stents (diameétre et longueur)

Choix du ballon pour post dilatation



Lésion longue diffuse et critique de la CD2/CD3 Predilatation progressive ballons 2.0 x 15 puis 2.5 x 20 mm




Analyse OCT
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Pre-PCl : Appropriate landing zones ?

Normal Fibrous

Dissection

RENERINS

RISK

Peri-PCI Ml

Amabile , EuroPCR 2018
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Lithotripsie endo coronaire / Shockwave 2.5 x 12 mm / 80 impulsions sur CD2-3




Lésions coronaires diffuses: I'imagerie endo-coronaire

Guidage IVUS de I'angioplastie des lésions longues : Etude IVUS-XPL

Figure 1. Flow of Participants in the Impact of Intravascular Ultrasound Guidance on Outcomes of Xience Prime Table 2. Angiographic and Procedural Characteristics for Target Lesions
Stents in Long Lesions Trial

IVUS-Guided PCI Angiography-Guided PCI P Value
No. of patients with lesions 700 700

13372 Patients who underwent coronary

angiography during the screening period Coronary arteries, No. (%)

Left anterior descending artery 455 (65) 419 (60)
—> 11972 Excluded? Left circumflex artery 96 (14) 108 (15) .14
I Right coronary artery 149 (21) 173 (25)
1400 Randomized Baseline quantitative coronary angiographic data,
~ jjr mean (SD)
Reference vessel diameter, mm 2.89 (0.45) 2.85(0.45) 13
700 Randomized to undergo intravascular 700 Randomized to undergo angiography-guided PCI Minimum lumen diameter, mm 0.83 (0.42) 0.82 (0.43) .56
ultrasound-guided PCI 670 Underwent angiography-guided PCI . .
678 Underwent intravascular ultrasound-guided as randomized Diameter stenosis, % 71.1(14.3) 71.4 (14.4) 70
PCl as randomized 30 Underwent intravascular ultrasound- Lesion length, mm 34.7 (10.8) 35.2 (10.5) 41
22 Underwent angiography-guided PCI guided PCI - - -
17 Physician decision due to unfavorable 22 Physician preference due to complex Adjunct postdilatation, No. (%) 534 (76) 402 (57) <.001
coronary artery anatomy lesions _ Final balloon size, mean (SD), mm 3.14 (0.43) 3.04 (0.42) <.001
(eg, severe tortuosity) 8 Angiographically ambiguous anatomy
5 Technical failure to deliver intravascular Overlapping stent, No. (%) 145 (21) 138 (20) .64
ultrasound-guided catheter
gi i No. of stents per lesion, mean (SD) 1.3 (0.5) 1.3 (0.5) 48
: ) : i ) ) : - Stent edge dissections, No. (%) 15 (2) 13 (2) .70
698 Received 21 everolimus-eluting stent with 699 Received 21 everolimus-eluting stent with -
total stent length 228 mm total stent length 228 mm Coronary perforation, No. (%) 0 0
1 Received 21 everolimus-eluting stent with 1 Received non-study drug-eluting stent with . . :
[ e R GO S SRR Maximal inflation pressure, mean (SD), atm 16.5 (4.1) 15.9 (4.1) .05
1 Underwent PCl but did not receive a stent Postintervention quantitative coronary angiographic
i L data, mean (SD)
Belloattoollovany 500 (Lophco el o Total stented length, mm 39.3(13.1) 39.2(12.3) .90
4 Withdrew consent 3 Withdrew consent Reference vessel diameter, mm 3.03 (0.44) 2.97 (0.43) .01
i i Minimum lumen diameter, mm 2.64 (0.42) 2.56 (0.39) <.001
700 Included in primary analysis? ‘ ‘ 700 Included in primary analysis® Diameter stenosis, % 12.79 (8.66) 13.74 (8.05) .04

Hong SJ et al., JAMA 2015;314(20):2155-63.



Lésions coronaires diffuses: I'imagerie endo-coronaire

Guidage IVUS de I'angioplastie des lésions longues : Etude IVUS-XPL

Critére de jugement primitif : Déces Cardiaque / IDM sur Iésion cible / Revascularisation sur lésion cible
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Hong SJ et al., JAMA 2015;314(20):2155-63.

Hong SJ et al., ] Am Coll Cardiol Intv 2020;13:62-71 .



Lésions coronaires diffuses: Les clés

Appliquer une technique rigoureuse et choisir ses outils




Lésions coronaires diffuses: Les outils

Les stents: La post dilatation:
* DES de génération récente e Obligatoire
* Bon profil * Repartie sur toute la longueur des

e Bonne conformabilité stents

* Bonne sécurité / risque de * Ballons non compliants

thrombose faible * Durée d’inflation: au moins 30s
e Zones d’overlapping les plus * (Prendre % de taille supplémentaire
courtes possible par rapport au stent implanté)

Les outils d’'imagerie non invasive d’analyse de stent par rayons X :
Stent Viz , Stent Boost, Stent Enhancer...




Implantation de 3 stent Biofreedom ULTRA 2.5 x 24 , 2.75x 33, 2.75 x 36 mm




Post dilatation avec BNC 2.75 x 20 mm (16 ATM / 30 s par inflation)







Lésions coronaires diffuses: La post dilatation

Registre Coréen IRIS-DES:

e 9525 patients avec |ésion complexe
traitée par DES

* 58% des patients avec lésion > 30 mm

* Analyse de I'impact d’une stratégie iPSP
(Predilatation-Preparation / Sizing / Post
dilatation) guidée par IVUS sur le
pronostic.

* Post dilatation appliquée dans 58% des
cas
e PSP complet appliqué dans 35% des cas

Complex Coronary Artery Stenosis: Left Main Coronary Lesion, Bifurcation Lesion, Diffuse Lesion

(>30 mm), Angiographically Severe Calcified Lesion

Intracoronary Imaging Guidance

Inspection of lesion
characteristic by intravascular
Int'raco!'onary ultrasound Stent landing zone conﬁgufation Steg:ezﬂzﬁi;ion
Imaging= ‘ ; Lesion length Procedural complications
g uided Reference vessel size
pre-dilation, Post- dllatlon
stent sizing,
and
post-
dilation

Complete stent apposition
Sufficient stent area
No procedural complications

Full lesion coverage

Adequate stent size

Park H et al., ] Am Coll Cardiol Intv 2020;13:1403—-13.



Lésions coronaires diffuses: La post dilatation

Cumulative Incidence of TVF (%)

Log-rank p = 0.001

TABLE 3 Adjusted HRs for Primary Outcomes According to Components of iPSP

Univariate Analysis

Multivariate Analysis

HR (95% CI) p Value HR (95% CI) p Value
Pre-dilation 0.89 (0.69-1.15) 0.374 0.84 (0.64-1.1) 0.216
Stent-sizing 0.79 (0.67-0.93) 0.004 0.89 (0.74-1.07) 0.219
Post-dilation 0.79 (0.67-0.94) 0.006 0.80 (0.67-0.96) 0.016

0 1 2 3
Years After Index Procedure

The multivariate analysis model included 18 clinical variables: age, sex, body mass index, hypertension, diabetes
mellitus, prior history of MI, prior history of heart failure, prior history of stroke, hyperlipidemia, chronic kidney
disease, peripheral artery disease, chronic lung disease, atrial fibrillation, acute coronary syndrome at presen-
tation, left ventricular ejection fraction, disease extent of CAD (1-, 2-, or 3-vessel disease), involvement of LMCA,
and angiographically severely calcified lesion. The primary outcome was defined as the composite of cardiac

No. at .risk: death, target vessel MI, or target vessel revascularization.
—— NoiPSP 6,151 5,019 4,095 3,448 Abbreviati in Tables 1 and 2
S iPSP 3,374 2,796 2.221 1,966 reviations as in Tables 1 and 2.
. V4 L) .
* PSP améliore le pronostic
)

La Post dilatation est le parametre le plus important dans le succes de la stratégie

Park H et al., ] Am Coll Cardiol Intv 2020;13:1403—-13.




Lésions coronaires diffuses: Les points clés du succes (?)

* Ne pas s’attaquer a toutes les lésions diffuses / savoir laisser sa place au
traitement meédical

e S'aider de |la physiologie pour sélectionner les bons candidats

* Si décision d’angioplastie :
» Savoir s'aider de I'imagerie IVUS ou OCT avant et aprés

* Ne pas hésiter : dans |la préparation de la plague, dans la longueur du stent, dans le
choix des ballons..

* Choisir une plateforme adaptéee
 Stratégie de post dilatation « agressive » , méme si résultat angiographique correct

* Ne pas négliger le haut risque ischémique résiduel post angioplastie et
envisager une DAPT plus longue.
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Lésions coronaires diffuses: Role des DEB ?

PICCOLETO II study flow chart

170 screened and not

patients with de novo lesions in SVD

| May 2015-May 2018

enrolled N
(diameter £2.75 mm)
|
232 enrolled
centralized blocks RANDOMIZATION 1:1 (prior to GW)
[ ] 1
T 118 Elutax SV DCB 114 Xience EES _—
8 refused Predilatation, DCB dilatation for at Predilatation, stent dilatationand =1 5 o0 oy
least 30s (better 60s) postdilatation at operator’s discretion
| |
105 with angio 104 with angio s Priﬂ;.fv ‘:ndwin{u
899 9% mon -lesion
@ ] ) & l ) (core laboratory)
108 with 12-month 106 with 12-month
clinical fup clinical fup
100 - L
, it L }
90 — ' J '
<°\ 80 -~
& -— DES
w 70—
2 -— DCB
= 60 —
E 50 —
£ 40 —
o
30—
o
- 20—
10 — Logrank test p=0.5094
0 I I I | I I I I I | I T
0 1 2 3 4 5 6 7 8 9 10 11 12
Follow-up (months)
Number at risk
Group: DES
114 114 114 111 111 108 107 105 102 99 99 97 97
Group: DCB
118 118 118 116 116 116 115 114 112 107 105 103 102

100 -

Primary Endpoint : In Lesion Late Loss

DCB: 0.04 + 0.28

80 -
DES: 0.17 £ 0.39

S
g 60 -
'@ p = 0.01 for non-inferiority
k. p = 0.03 for superiority
40 -
20 A
L] %‘- T 1 L] T 1
-1.5 -1 -0.5 0 0.5 1 1.5
mm
MACE, n (%) MR P for
interaction
DES €8
Lesion length 0.48
>20mm
Yes 6(13) 4(8) 0.88 (0.61-1.89)
No 210 202 1.04 (0.77-1.60)
T T T I )
028 0% ! 20 '
Favors DCB Favors DES

Cortese, B. et al. J Am Coll Cardiol Intv. 2020;13(24):2840-9.
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BASKET -SMALL 2

883 patients with percutaneous coronary

intervention assessed for eligibility

v

Predilatation

v

Successful

Flow-limiting dissection (TIMI
score <2) or residual stenosis above
30% during predilatation

v

v

758 randomly allocated to treatment
and included in full analysis set

125 assessed in separate registry

v

v

382 assigned to receive DCB 376 assi

gned to receive DES

9 lost to follow-up or
withdrawal of consent
1 protocol violation

13 lost to follow-up or
withdrawal of consent
1 bare metal stent only

12 months and included
in per-protocol set

3 treatment change due g protocol violation
to complication 2 treatment change due
to complication
y N
370 followed up at 359 followed up at

12 months and included

in per-protocol set

Cumulative MACE event rate

Number at risk

Long lesion
Yes
No
Bifurcation
Yes
No

0204 —— DES
—+— DCB
0-15 4
0-10
0-05
U T T T T T T T T T T T T
0 30 60 90 120 150 180 210 240 270 300 330 360
Follow-up (days)
DES 376 366 360 355 355 350 346 337 333 332 331 317 284
DCB 382 376 373 371 368 367 362 351 347 346 343 326 295
0-5020
10/97 (10%) 4/59 (7%) = 132 (0-40-4-32)
18/284 (6%) 24/317 (8%) — 0-86 (0-46-158)
0-4501
2/22 (9%) 5/29 (17%) = 045 (0-08-2:39)
26/356 (7%) 22/333 (7%) — 111 (0-63-1-95)
012 025 050 10 20 40
“«— —
Favours DCB Favours DES

Jeger RV et al, Lancet 2018



Lésions coronaires diffuses: Les points clés du succes (?)

* Ne pas s’attaquer a toutes les lésions diffuses / savoir laisser sa place au
traitement meédical

e S'aider de |la physiologie pour sélectionner les bons candidats

* Si décision d’angioplastie :
» Savoir s'aider de I'imagerie IVUS ou OCT avant et aprés

* Ne pas hésiter : dans |la préparation de la plague, dans la longueur du stent, dans le
choix des ballons..

* Choisir une plateforme adaptéee
 Stratégie de post dilatation « agressive » , méme si résultat angiographique correct

* Ne pas négliger le haut risque ischémique résiduel post angioplastie et
envisager une DAPT plus longue.



