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Prévalence des lésions calcifiees

L4
N—

Calcifications modérées & séveres
~30% des angioplasties

Calcifications séveres
~5%-10% des angioplasties

& Pas/ peu [ Modérées [ Séveres

1,7M PCI /an en Europe 1. Copeland-Halperin RS. CCl 2017
’ 2. Genereux P. JACC 2014

3. Landes U. CCI 2017
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Pronostic des Iésions calcifiées

L4
N—

G None/mild B Moderate [l Severe

p<0.001
25.0 1 24.2

20 Suivia 1 an
en fonction des
calcifications

15.0 4

Event Rate (%)

10.0 -

5.0 1

0.0

Cardiac Death MI TVR MACE Shama CCI
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| L’'imagerie endocoronaire & calcifications

|

Calcifications modérées : visibles Calcifications séveres : visibles sur
en mouvement, 1 coté du vx image fixe, 2 cotés du vx
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L’'imagerie endocoronaire & calcifications

[

-

o

Eviter sous-expansion++

— 2
Adapter le traitement MSA =1.3mm

Expansion 34%

Resténose a 2 ans post-
angioplastie Cx




L’'imagerie endocoronaire & calcifications

[ ]

- Pas de pénétration a travers calcifications
- Pas possibilité mesure épaisseur

Lee Am J Cardio 2011



L’'imagerie endocoronaire & calcifications

_OCT_
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Quelle imagerie ?

Diagnostic Accuracy Angiography IVUS ocT
Severe LHCC "X X o000

Mild/Moderate LHCC O ® o ©e @
Deep calcium . . . .

Calcium arch X 0O

Calcium thickness X ) {

Longitudinal calcium X & e’
length

Non-homogeneous X D

plaque / Necrotic core

® ®® Optimal ® ® Moderate @ Modest

De Maria. JACC Interv 2019




Quels outils ?

Ballons non
compliants

Ballons trés haute pression
OPN

APPAG

\ Cutting ballon |
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Athérectomie Rotationnelle
Rotablator™ et ROTAPRO™ Boston
Scientific Lithotripsie Intra Vasculaire

Indications : Shockwave VL
-Préparation des lésions résistantes

Indications :

-Non franchissement de la Iésion au ballon . . . , .
- Préparation des lésions résistantes

Fraises diameétres :

1.25a 2.5mm L
(max 2.0 en général) Ballons diametres :

2.5a4.0mm

»Longueur d’ablation adaptable

»Longueur traitement 12mm




Device Features

« Simple device setup

* Microsecond
feedback to changes
in loading

» 135cm usable length

Electric motor

powered

handle \

Eccentric
diamond
coated crown

6Fr Guide Compatible Saline
Sheath

Saline Infusion Pump
Mounts directly on fo an IV pole
Provides power
Delivers fluid
Includes sallne sensor

On-handle speed control
 Low (80K) and High Speed (120K)

™

Power on/off switch
+ 8 cm axlal travel

0.012 Viper
Wire

V:perShde® Lubricant
ViperSlide reduces friction

during operation
20m| ViperSlide per liter of

saline

APPAG
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‘ OCT quel apport?

l | | — 1. Maximum angle 0CT-based calcium score

2. Maximum thickness

=180° = (O point
=]180° = 2 poinis

1. Maximum calcium angle (%)

=

2. Maximum calcium thickness | =0.5mm = O point

6 (mm) =0.5mm = 1 point

Z5.0mm = QO point
=50mm = ] point

-

Ermmmm————
o
/ |

3. Calcium length (mm)

y-----..-_k/

Total score 0 to 4 points

Fujino A. Eurointervention 2018
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Angle: 360~
Thickness: 0.48 mm
Length: 3.8 mm
Calcium score: 2 points

Expansion: 99%
0CT-bhased calcium score

Angle; 757 . . " =]180° = O point
Thickness: 1.1 mm 1. Maximum calcium angle () . : :
Length: 4.3 mm =180 = 2 points
Calcium score; 1 point
Expansion: 97% 2. Maximum calcium thickness | =0.5mm = O point

(mm)

=0.5mm = 1 point

=5.0mm = QO point
=5,0mm = ] point

3. Calcium length (mm)

Angle: 312° Total score 0 to 4 points
Thickness: 1.4 mm
Length: 11.0 mm
Calcium score: 4 points

Expansion: 68%

A

Lumen area: 1.82 mm? Stent area: 4.51 mm?

/,f’MMM/

Il

é Fujino A. Eurointervention 2018

‘:“’HW\



APPAG

133
Calcified lesions (’

Thickness >0.5 mm Thickness <0.5 mm
100 33

nt expansion <70%
0.0% (0/33)

v | v

43

ent expansion <70%
0.0% (0/43)

Length >5 mm Length <5 mm ‘

v |
Angle <180° ‘
33

ent expansion </70%
9.1% (3/33)

Fujino A. Eurointervention 2018
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L’'imagerie endocoronaire & calcifications

[ 1

2

Patiente de 63ans A Aire : 2.89mm? 15-NOV-2019 16:34:13

Diamétre moyen (M @4fmm 0200

H in: 1. V. IVAP
SCA troponine + s ol S b

- \
OCT retrouve calcification ++
— superficielle/profonde?
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} Aide au diagnostic

Morphology  Sizing Deployment Review

s

AUTODETECTION DU CALCIUM o | S Calciu

Calcium indiqué en

L’arc orange indique
présence calcaire sur la
vue sélectionnée

Arc est calculé si détection
calcaire > 60°

L’épaisseur maximum des
calcifications indiqués en
blanc

F: 318

Total Angle Max Thickness

0.73mm
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Aide au diagnostic

& Morphology sizing  Deployment  Review @ | @ &)

Calcium

F: 385 &

Total angle Max thickness

184° 0.54 .

B T S e

YV == == == BN B

Abernathy, Doug Calcium threshold: 180° PBK 01:LCX, Prox Pre PCI
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Aide au diagnostic

Peu de Calcifications
calcifications importantes

@ calcifications

61°

e

Total Angle Max Thickness
o)

Total Angle Max Thickness Total Angle Max Thickness

0.35u 210° 1.04m

v )
Use clinical judgment to evaluate If calcium length is also > 5 mm, consider vessel
best strategy for lipid, fibrous, preparation with NC Balloon; Cutting/Scoring

or mixed fibrolipidic plaque Balloon; Atherectomy, or IVLY*
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Aide en post-angioplastie

Morphology Sizing Review

Expansion

63

Ref. lumen diameter Lumen diameter

3.56 »2.83.

DEMO, CASES M Expansion threshold 90 % Wl Apposition threshold 0.3 mm PBK 2: LAD, Mid




Aide en post-angioplastie

Comparaison
de Pullbacks

e

F: 238

Abernathy, Doug

— MLA 3.20mm?

{0 4 e

MSA 5.40mm? Min exp 73%

o]0 10 20 30

B Expansion threshold 90% M Apposition threshold 0.3mm

APPAC) EEZRTIPLPS

PBK 01: LAD, Mid-Prox, Pre PCI

¥ ¥ ¥
[— {— [—)

PBKO01 PBKO02 PBKO3

o

PBK 03: LAD, Mid-Prox, Post PCI







Management of Calcific Coronary APPAG
Artery Lesions

Is it Time to Change Our Interventional Therapeutic Approach?
|

] Lésions trés calcifiée

Franchissement ‘ @ @ |
du ballon? OUI

Non-Compliant Balloon Deep Calcium

Cutting/Scoring Balloon

Y

Optimal Balloon Expansion
I

Pré-dilatation

Intravascular Imaging (OCT > IVUS)
« Calcium Arch > 180°

» Calcium Length > 5 mm : S
e Calcium Thickness > 0.5 mm Stenting avec optimisation éventuelle |

| De Maria JL. JACC Interv 2019 |




Artery Lesions

Franchissement
du ballon? NON

Management of Calcific Coronary

Is it Time to Change Our Interventional Therapeutic Approach?

Crossing with Microcatheter

Optimal Balloon Expansion

=

Lithoplasty Balloon

Stenting avec optimisation éventuelle

APPAG

Intravascular Imaging (OCT > IVUS)

Stent Stent
Malapposition [ Underexpansion

Postdilation with

Non-Compliant Balloon
Super-High Pressure Balloon
Lithoplasty Balloon

De Maria JL. JACC Interv 2019 |
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Contemporary Approach to Heavily Calcified Coronary Lesions

Coronary angiography
[ Mild calcification J I—( Moderate/severe calcification )

IVUS*/OCT assessment: ( Uncrossable lesion J

Calcium arc 180-270° (2 points)
Calcium arc >270° (3 points)

Calcium length >5 mm (1 or 2* points)
Thickness >0.5 mm (1 point)*

Balloon predilatation

Stent implantation and ] [Suboptimal balloon] [ 1-2 points ] ( 3-5 points )

| optimisation with IVUS/OCT expansion
: 1
1 \ ' A 4 v
[} . .
*In case of IVUS assessment, for - [ ::3;.,:’;;’{;;3:;5] ( Lithotripsy ) RA or OA* ]
calcium length =5 mm + calcium - e
arc >270°, add an extra point to '
the score 8
" i v v
“Calcium thickness is assessed : SHioptimal rssuk Suboptimal Optimal
)
only by OCT ' [ balloon ] [ balloon ]
“RA or OA is preferred in localised : v S i)
protruding nodules - ’[ ]
--------- Lithofl’ip’y J‘

v

( Stent and OCT/IVUS optimisation

al
-

./

DINI CS. International Cardiology review 2020




The CALIPSO algorithm: CALIPSQO

Ca2+ arc extension (°)

Extension <180° Extension :180-270° Extension > 270 °
v v {
NC balloon IVL or NC balloon Rotablator or IVL
y
S F
| I

Complementary NC balloon
if required

Rotablator or IVL or OPN =

Balloon failure :persistent
imprint/ suboptimal balloon
Stent expansion

(>30% residual stenosis on
expanded balloon)

Stent

» Stent Post Dilatation (mandatory) |e——




| |

ﬁ Calcifications importantes a detecter

- OCT permet stratifier traitement :
longueur, épaisseur et arc

- Nouveaux outils d’aide en OCT/détection

\automatique




Rotablator

G’ﬂittF ETTAT

APPA®

Patient 64 ans
Diabétique, angor au moindre effort
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Rotablator

trreht-Eerrand

ATL au ballon
Stent actif TC/IVA
POT-side-POT




Schockwave

Mettre images angio
barquin

APPAG
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Schockwave

Lésion Cx calcifiée
Apres IVL Post lithotripsie
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>180°; superficial
<180°; deep thick (>0.5mm)

Eccentric,
protruding
nodule

ROTATIONAL/ORBITAL/
LITHOTRIPSY/EXCIMER
LASER

Orbital +++
Rotational Atherectomy




AH\\M’A@ 2.3.4 Juin 2021

Prescriptive Algorithm for Treatment of Calcified Lesions

OCT and balloon uncrossable

} | ’
Deep Superficial Nodular

g .

CVI Score Il CVI Score IV

(>180°arc, >5mm long, >0.5mm thick)

! \

Balloon Balloon
crossable uncrossable

' I
¥ \ IVL RA or OA
NC/Scoring/Cutting balloon !

l 2\ Calcium fracture on OCT

.
Final OCT <+—  Stent No Yes —  Final OCT

Shlofmitz et al. Curr Cardiovasc Imaging Rep. 2019
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CENTRAL ILLUSTRATION Optimal Intravascular Ultrasound-Guided Drug-Eluting Stent Implantation (’

S—¢

Edge dissection
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8% -

HR: 0.35
6% | 95% Cl: 0.14-0.90

4.4%

4%

2% 1.6%

1-Year
Target Vessel Failure (TVF)

0% -
Suboptimal PCl Optimal PCl

Zhang, J. et al. J Am Coll Cardiol. 2018;72(24):3126-37.
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