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Calcium Inhibits Circumferential Expansion

The greater the arc, length, or thickness of
calcium, the greater the likelihood of
stent under-expansion?

e Asymmetrical stent expansion is seen in up to 50%
of stents deployed in calcified lesions?
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 Stent under-expansion is associated with an
increase in ischemic events at 1 year3

Stent expansion at 16 atm (%)

Arc of calcium (degrees)

Accurate evaluation of coronary calcification is _critical to
planning a PCl strategy

1. Mintz, G; I. J Am Coll Cardiol Imaging 2015;8(4): 461-71.; 2. Chambers JW, et al. ] Am Coll Cardiol Intv 2014; 7:510-8.; 3. Généreux P, et al. JACC 2014; 63(18);1845-54
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CAC Inhibits PCI Optimization and Drives MACE

- Moderate/severe CAC,; first-gen DES - Moderate/severe CAC,; second-gen DES
- Mild/no CAC; first-gen DES Mild/no CAC; second-gen DES

15

Patient-orientated composite
endpoint (%)

0 6 12 18 24 30 36 42 48 54 60
_ Time since procedure (months)
Number at Risk
Moderate/severe CAC; first-gen DES 2,408 2,159 2,030 1,908 1,851 1,770 1,482 983 889 763 462
Moderate/severe CAC; second-gen DES 3,803 3,541 3,362 3,268 3,175 3,092 2,901 1,479 1,291 074 663
Mild/no CAC,; first-gen DES 5,465 5,024 4,734 4,503 4,371 4,234 3,621 2,667 2,426 2,160 1,118
Mild/no CAC; second-gen DES 8,157 7,761 7,430 7,236 7,026 6,856 6,346 3,334 2,982 2,558 1,526

Guedney, P. et al. J Am Coll Cardiol Intv. 2020;12(12):1417-28
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Consider up-front use of IVUS/OCT to define ‘high-risk calcium features’
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Orbital atherectomy or rotational

Intravascular lithotripsy,
atharectomy

orbital atherectomy or
rotational atherectomy

Calcium fracture present on OCT/IVUS.
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NC/scoring/cutting balloon based
ion preparation

Final OCT/VUS Stent
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Calcified Coronary Lesions Treatment Techniques

Balloon Based Techniques

« Cutting/Scoring/Chocolate Balloon
 High Pressure Balloon

« Coronary Lithotripsy

Ablative Techniques
 Excimer Laser Atherectomy
* Rotational Atherectomy

* Orbital Atherectomy



AMRUS

uoie

Quello che le [ inee Guida Now Dicono

Napoli, 5-6 aprile 2024

l&égurnes frormage fromage pain s NS
légumes cyits  Jait cru péte cuite féculents POISSON crustace ?Iloalg?l?:

srson

viande
rouge charcuterie ) crarie

dessert

g

=l 3

1

3 =

viigflllayne 1) Dz Aejllant  vin gouge i
el ant v s rg_: vi
e Sstnon  Spariog Wine “’
e sped ey
= e =
aliments délicats % o~ ‘ @ '(vi
— — asperges haricots artichaut chou de
pois Bruxelles

vig

chocolat
n moelleux)

www.agquapeortail.conm



AMRUS

weose / Quello che le [ inee Guida Now Dicono Napoli, 5-6 aprile 2024

Prevalence of Severe Calcification Angiography underestimates severity of calcification®

US & EU PCI patients# 6% to 20% » Calcification seen in
- 38% of coronary lesions via angiogram
- 73% via intravascular imaging®

@ Technically challenging®-10

+ Respond poorly to angioplasty
« Difficult to completely dilate
+ Prone to dissection during balloon angioplasty or predilatation

« Stent underexpansion, asymmetric expansion, and malapposition
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IVUS (+) IVUS(-) OCT(+) OCT(-) OCT(+) OCT(-)
Angio (+) 176 1 Angio (+) 172 5 IVUS (+) 338 26
Angio (=) 188 75 Angio (=) 166 97 IVUS (=) 0 76
All (N = 440)
82.7% IVUS (+) (N = 364)
7 6 8% OCT (+) (N = 338)

Angio (+) (N =172)

40%

N=1

Wang X et al. JACC Cardiov Imaging 2017: 10(8): 869-879
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Influence of Ca?* on Stent Expansion by OCT

OCT-Based Calcium Volume Index Score? 130 —

120 —

< 9QO° O point Rule Of 5,s 110 — l l I

1. Maximum

Calcium Angle (°) 9oSIAnglel=<1804 > 1 point = 0.5 mim thiCkneSS
>180° » 2 points * 5.0 mm long
* 50% vessel arc

80

70 —

within target lesion calcium (%)

2. Maximum < 0.5mm - O point
Calcium Thickness

(mm) > 0.5 mm » 1 point ~I= 1 2 3
Calcium Volume Index Score

60 —

Stent Expansion at smallest stent area

3. Calcium Length
(mm)

Total score o to 4 points

A . — i
1. Fujino, A. et al. A new optical coherence tomography-based calcium scoring system to predict stent under expansion. Eurolntervention, April 2018; 13(18):e2182-e2189.
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Intravascular Ultrasound-Derived Calcium Score to Predict Stent
Expansion in Severely Calcified Lesions

Angiographic Calcium?
Yes o

IVUS: Maximum Superficial Calcium >270°7?
Yes

IVUS Calcium Score

360° of calcium? Calcified nodule? Vessel diameter<3.5 mm?

Calcium >270°
in 25mm length?

Yes =1, No=0 Yes =1, No=0 Yes =1, No=0 Yes =1, No=0

v
IVUS Calcium Score = 2, 3, 4 ? If yes, consider atherectomy

Circ Cardiovasc Interv. 2021;14:e010296.
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Calcified Nodules

Type 1 Type 2 Type 3 Type 4 Type 5

Primary outcome (DoCE)

1.0

No Calcified nodule/Nodular calcification

0.8 -

Calcified nodule/Nodular calcification
0.6

04 -

0.2 - HR 2.46 (1.13 - 5.33), P = 0.023

Probability of event-free survival

0.0 -
Black: Calcification ' ' ' ; J :
. o~ 00 12.00 24.00 36.00 48.00 60.00
Yellow: Non-calcified plaques -
N : Months of follow-up
Orange: Visible thrombus No. at risk
White : Vessel lumen NoCN 113 101 52 36 18 0
Red: Vessel wall (media) CN 87 20 46 36 18 3

Watanabe et al. PLoS ONE 2020; 15(11): e0241836 Pengchata et al. J Int Card 2023; 2023: 6456695
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Cutting Balloon
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Radiopaque marker balloon material

Chocolate Balloon

Calcium Fracture

v

Reduced elastic recoll
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Ultra High Pressure NC Balloon - OPN

OPN NC Compliance Chart

Low Lesion Entry Profile Low Balloon Profile
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Coronary Lithotripsy

An electric
sparkle from
the energy
emitter...

...creates a bubble
in balloon fluid
(50% normal saline
- 50% contrast
media)...

~that rapidly
expands and
explodes...

.generating
high pressure
_ sonic waves...

..selectively
cracking intimal
and medial
calcium.
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Excimer Laser Atherectomy

ELCA laser atherectomy Plaque modification.

catheter

e Photochemical: break

molecular carbon
bonds

e Phototermal: elevation
of temperature of
intracellular water

* Photomechanical:
expansion and

implosion of vapour
bubbles
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Rotational Atherectomy

p Sheath Diamond Coated Burr
4.3 F outer diameter 1.25 mm- 2.50 mm
A
NG Driveshaft Rotawire
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Orbital Atherectomy

Crown will only Soft components
sand the hard (plaque/tissue)
components of flex away from crown

plagque
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( OCT/IVUS to assess calcified plaque ) ( Uncrossable )
\ 4
( Deep ) ( Superficial ) ( Nodular )
( MiId—@derate ) ( Moderate-gevere )—
v v
Laser Balloon crossable ) ( Balloon uncrossable )
Lithotripsy
h 4
Intravascular lithotripsy, - —~ -
: 3 Orbital atherectomy or rotational
orbital atherectomy or
v A 4 : atherectomy
- - rotational atherectomy
NC/scoring/cutting balloon-based
lesion preparation
A 4
( Calcium fracture present on OCT/IVUS )

(Frrocrvs

Intravascular imaging permits identification of calc

Yes Stent H Final OCT/IVUS J

. Following lesion preparation, intravascular imaging faciltates
identification of the adequacy of calcium fracture and plaque modification, and guides appropriate stent sizing. Final postinterventior
{ . L

2ing Is recommended to ensure adequate stent expansion

Truesdell et al. US Cardiology Review 2020: 14: e05
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Take Home Messages

« Correct procedural planning: intracoronary imaging (before,
during and post procedure), adequate vascular access and
sheath size, anatomical evaluations, matherial check

* Be (quite) sure to take home result

* Avoid complications if possible; if not, treat!

 Never implant a stent in calcium without adequate preparation



Napoli, 5-6 aprile 2024




