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INTRODUCCION

» La cardiologia intervencionista ha experimentado una evolucion constante
hacia el tratamiento de lesiones cada vez mas complejas, siendo la
calcificacion coronaria severa uno de los obstaculos mas significativos para el
éxito procedimental y clinico a largo plazo.

» La presencia de calcio en la tunica intima y media de las arterias coronarias
dificulta el cruce de dispositivos impide una expansion adecuada de los stents
farmacologicos (DES).

» El manejo de estas lesiones ha dependido de técnicas de modificacion
mecanica superficial, como:

» aterectomia rotacional u orbital, o el uso de balones de corte y de ultra alta
presion, tecnologias con mayores complicaciones.
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El calcio severo es predictor de
resultados suboptimos y eventos
adversos.

Riesgos de técnicas tradicionales:
Perforacion, diseccion y fenomeno de
no-reflow.

Nuevas dispositivos como balon de
litotripsia coronaria (IVL) conlleva un
menor riesgo de complicaciones y
fractura el calcio superficial y
profundo preservando tejidos blandos
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Angiographic Criteria

Fluoroscopic radiopacities noted without cardiac motion prior to contrast injection involving
both sides of the arterial wall in >1 location and total length of calcium of >15 mm

Intravascular Imaging Criteria

1: Maximum arc of calcium 2: Calcified 3: Calcium >270° in >5mm length 5: Minimum caicium thickness (OCT)

360° calcium nodule «—=> v Limsen
A
A ¥ Fibrous plaque
s < Calcium
1 Vessel negative remodeling =
4: Vessel negative remodeling Lesion EEL diameter <distal EEL diameter

Minimum calcium thickness=0.38mm
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Figure 1.

Criteria for coronary calcium modification (group consensus). Angiographic criteria: fluoroscopic radiopacities noted without cardiac motion before contrast injection involving both
sides of the arterial wall in at least 1 location and total length of calcium of atleast 15 mm. Intravascular imaging criteria: By both intravascular ultrasound (IVUS) and optical coherence
tomography (OCT), the total amount of calcium (calcium arc, thickness, and length) and negative remodeling or small vessel size are associated with stent expansion. OCT can evaluate
thickness of calcium and the minimum thickness of calcium of <0.5 mm should be associated with the creation of calcium fracture without calcium modification. IVUS (A) and OCT (F)
showed 360° of calcium. (B, G) Calcified nodules. (C) Calcium arc measured is 310°. (D) Frame with visible external elastic lamina (EEL) adjacent to (C), and the EEL diameter measured
3.2 mm. (E) further distal frame and EEL diameter measured 3.6 mm. Proximal EEL diameter smaller than distal EEL diameter in (D) indicates vessel negative remodeling. (H,J) OCT
shows similar findings but with added calcium minimum thickness measured 0.38 mm.

Journal of the Society for Cardiovascular Angiography & Interventions 3 (2023) 101259
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FIGURE 1 IVL Shockwave Generation
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(A) The intravascular lithotripsy (IVL) balloon catheter is positioned across the target lesion and inflated to 4 atm. (B) Emitter spark gap
discharge produces compressive shockwaves that emanate spherically outward; vapor bubble formation is contained with the integrated
balloon. (C) IVL shockwaves affect superficial and deep calcium. (D) After IVL therapy is delivered, the balloon is inflated to 6 atm prior to
deflation. (E) Superimposed IVL (blue) and extracorporeal shockwave lithotripsy (red) waveforms. Note the contrast in positive and negative
peak pressures between the two electrohydraulic lithotripsy technologies. Representative IVL waveform demonstrating positive peak
pressure of about 5 MPa with minimal negative peak pressure generation (inset).




DISENO DEL ESTUDIO

DISRUPT CAD llI
Estudio IDE, 384 47 Sitios
global, multicéntrico, Pacientes (EE.UU., Francia,
prospectivo Alemania,
Reino Unido)
& e

Sub-estudio OCT:
100 Pacientes

Datos adjudicados
por Core Lab

CARACTERISTICAS DE LA LESION
(Sub-estudio OCT)

& Carga de calcio muy severa
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Catéter VL 2~ arterial
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fragmentado

ONDAS DE CHOQUE DE LITOTRICIA
ein energia emittos fracturo de calcio
sin permanzar el tejido sovesto

IVL superé expectativas con alta eficacia y baja
tasa de eventos en lesiones severas.

— Dr. Dean Kereiakes, Co-investigador Principal.

RESULTADOS CLAVE DE
EFICACIA Y SEGURIDAD (30 dias)

Exito Procesal  Libertad de
(p<0.0001): MACE (p<0.0001): de Stent:

92.4% 92.2% 99.2%

AR

DESGLOSE DE MACE (30 dias)

Muerte Cardiaca: 0.5%
Infarto de Miocardio: 7.3%

Revascularizacion del
Vaso Objetivo: 1.6%

Entrega exitosa

7.8%

COMPLICACIONES
ANGIOGRAFICAS GRAVES

Perforacion: 0.3%
Diseccion Mayor: 0.3%

_ O— Cierre Abrupto: 0.3%
&==  Flujo lento/No reflow: 0%
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POOL ANALISIS
DISRUPT | A IV

CENTRAL ILLUSTRATION: Safety and Effectiveness of Intravascular Litho-
tripsy Across the Disrupt CAD Studies
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Kereiakes, D.J. et al. J Am Coll Cardiol Intv. 2021;14(12):1337-48.

Dean J. Kereiakes et al. J Am Coll Cardiol Intv 2021; 14:1337-1348.
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Eurolntervention

Central Illustration

Disrupt CAD III-IV OCT substudies (N=155 from 21 sites in 3 countries).

IVL NODULO CALCIO
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Acute procedural outcomes by 0CT Target lesion failure at 2 years
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(,r:g:,’ \\1 1;:,:: \Illg R,l:;l,‘& ; ill‘tlr,l;;::]: \lﬁ; s pooled. Among them, a CN was identified in 18.7% (29/155) of lesions. After PCI, there were no differences in stent expansion
*Corresponding author: St Francis Hospital & Heart Center, 100 Port Washington Boulevard, Roslyn, NY, 11576, USA. or final minimal stent area when comparing CN lesions and non-CN lesions, despite a higher calcium burden in CN lesions. The
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Perfil Clinico: Registro IVL-DRAGON

Perfil de la Poblacion - Presentacion Clinica
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\‘: Complejidad de la Lesion

Nl 63 45.2%
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Articl
Intravascular Lithotripsy for the Treatment of Stent
Underexpansion: The Multicenter IVL-DRAGON Registry

W,

. Clin. Med. 2022, 11, 1779. https:/ /doi.org/10.3390/jem11071779



)
v Ciudad de Panama

Registro Multicéntrico IVL-DRAGON

ArteriaCalciiaia Resultados del Registro

QCA Stenosis:

% de Reduccién de Stenosis
OCT Expansion:
37.5% = 86.0%

% de Expansion del Stent

IVUS Expansion'
@ 57.0% =» 89.0%

% de Expansuon del Stent
@ Tasa de Exito: 72.6%
Exito Procedimental Completo

Datos Agregados Multicéntricos

Generador IVL

THERA!

J. Clin. Med. 2022, 11, 1779. https:/ /doi.org,/10.3390/jem11071779
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¥ Table 3. Quantitative findings and intracoronary imaging.
Before IVL Post IVL f 2]
Quantitative findings, n = 62 (100)
Diameter stenosis at MLD, (9%) 58.5 (47.5—69.7) 11.4 (5.8-20.7) <0.001
Area stenosis at MLD, (%) 82.6 (72.4—90.8) 21.5 (11.1-37.2) <0.001
MLD, (mm) 1.1(0.7—1.4) 2.6 (2.3-3.1) <0.001
Lesion length, mm 21.2 =11.2 -
OCT, n =15 (24.2)
Stent expansion at MSA, % 37.5 (16.0-66.0) 86.0 (69.2—90.7) <0.001
MLA, mm? 1.9 (1.7-2.9) 5.8 (5.5-8.0) <0.001
MSA, mm?2 2.8 (1.8—4.0) 6.4 (5.5-8.1) <0.001
Maximal calcium angle behind stent, ° 277 (235-313) 207 (175—240) 0.004
Maximum calcium thickness, mm 0.7 (0.6—-0.8) 0.6 (0.5-0.7) 0.003
Calcium length behind stent, mm 12.3 (11.1-17.3) - -
Malapposition, 4 (28.6) 1(7.1) 0.146
Thrombus, n (%) - -
Stent fracture, n (%) - -
Tissue protrusion, n (%) - -
Dissection /intramural hematoma, n (%) - -
Before IVL Post IVL P
IVUS, n = 14 (22.6)
Stent expansion at MSA, % 57.0 (31.5-77.2) 89.0 (85.0-92.0) 0.002
MLA, mm? 2.5 (1.8-2.9) 5.1 (3.8-8.3) <0.001
MSA, mm? 4.1 (2.7-5.0) 8.3 (6.7-8.5) <0.001
Plaque burden behind stent at MLA, % 71.0 (65.0-82.4) 40.0 (32.2-64.7) 0.051
Remodeling index 0.9 (0.8-0.9) 1.2 (1.0-1.4) 0.051

Dissection/intramural hematoma, n (%) - -

Values are median (interquartile range) and n (%); OCT = optical coherence tomography; IVUS = intravascular
ultrasound; MLD = minimum lumen diameter; MLA = minimum lumen area; MSA = minimum stent area.
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TABLE 4 Angiographic Complications With Coronary Calcium Modification Technologies
IVL Rotational Atherectomy Orbital Atherectomy Laser Atherectomy
SIUI:J:n,ur Disrupt CAD |, Disrupt CAD [I, Disrupt CAD I, PREPARE-CALC (77) ORBIT 11 (78) Bilodeau et al. (79)
Disrupt CAD IV (25,30,56,73)

n 60, 120, 384, 64 100 443 95
Moderate to severe Ca' ', % 894.2-100 100 100* 80%t
Angiography core laboratory Yes Yes Yes Yes
In-hospital M, % 5.0-6.8¢ 2.05 9.3 2.1
Dissection {t],rpes D-F), % 0.0-03 3.0/ 0.9 539
Perforation, % 0.0-0.3 4.0 0.9 0.0
Abrupt closure, % 03 NR 0.2 0.0
Slow flow, % 0.0 2.04 0.5 0.0
No reflow, % 0.0 - 0.0 -
Values are %, unless otherwise indicated. *Site reported. tPresence of calcium noted, but severity not specified. $CK-MB =3 times the upper limit of normal. §CK-MB =3 times
the URL or troponin =32 times the URL. ||Large dissection (=5 mmj). YIncludes dissection types C to F. #Includes no reflow and slow flow.

CK-MB = creatine kinase myocardial band; Disrupt CAD | = Shockwave Coronary Rx Lithoplasty Study; Disrupt CAD || = Shockwave Coronary Lithoplasty Study; Disrupt CAD
Il = Disrupt CAD Il With the Shockwave Coronary VL System; Disrupt CAD IV = Disrupt CAD IV With the Shockwave Coronary VL System; [VL = intravascular lithotripsy;
Ml = myocardial infarction; NR = not reported: ORBIT Il = Evaluate the Safety and Efficacy of OAS in Treating Severely Calcified Coronary Lesions; PREPARE-
CALC = Compariscn of Strategies to Prepare Severely Calcified Coronary Lesions Trial; URL = upper reference limit.
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CENTRAL ILLUSTRATION Main Clinical and Angiographic Features, and Safety Endpoints of the
ROLLING STOME Registry

ORIGINAL RESEARCH

30-Day and 1-¥Year Ouktcomes From the Prospective ROLLING STOME Registry (N = 1,005)

)
CORONARY Intrav ascular Lithotripsy (VL) (n = 544) Clinical Characteristics Mechanical Atherectomy (AT) {n = 380)

Intravascular Lithotripsy or ) EE Median age oy

Mechanical Debulking in o TR kapraeme

Complex Calcified Coronary Arteries —t il B

Multicenter, Prospective ROLLING STONE Study

Enrico Cerrato, MD, PD,"* Marco Pavani, MD,** Simone Zecchino, MD,* Massimo Leoncini, MD,” : ::_SEI; mm‘; 9 E T_::EF E : m: AT
M Eallout for Stent Underexpansion a3mm  Median stentlength 50 mm

3.5 mim Mean stept diameter 3.2 mm

Unadjusted Effectiveness and Safety Endpoints in Whole Cohort {(n= 924)

MACE at 30 Days MACE at 1 Vear

ropension

e £] e SSREE g —
30-day MACE e T L ———
(3.1% IVL vs 6.8% AT, HR: e

0.49; 95% CI: 0.17-1.44; P=| o -

Safe-y' Endp-nl'lts- in ﬂp-E'I'ISI't}" Matched Cohort {I'I = 32}
)
[ ]

MACE at 30 Days After PSM MACE at 1 Year After PSM

o] = = | =
MACE a 12 meses EM P = D20, HR: O.49, 95%Cl: 0.17-1.44 ED‘! P =0.022, HR: D.43, 85%CI: 0.21-0.89

IVL vs AT (6.8% vs 14.3%; — e . e e e
HR: 0.43; 95% Cl: 0.21-

« After propensity matching, suggestion of better 1-year safety outcome for IVL compared to AT.

= This Is ti st prospe:

Cerrato E, et al. JACC Cardiovasc Interv. 2026;19(5):571-582.
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FIGURE 1 Incidence of In-Hospital MACE and Intraprocedural Complications in the ROLLING STONE Registry

IN-HOSPITAL MACE INTRAPROCEDURAL COMPLICATIONS
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Intravascular Lithotripsy or
Mechanical Debulking in

Complex Calcified Coronary Arteries
Multicenter, Prospective ROLLING STONE Study

Enrico Gerrato, MD, PHD,** Marco Pavani, MD,** si cchin,
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TABLE 3 30-Day and 12-Month Follow-Up Clinical Outcomes
MACE 1 Year MACE 20 Days
N Events, N Risk, % HR (95% CI) P Value N Events, N Risk, % HR (95% CI) P Value

CV death 872 28 3.2 923 24 2.6

AT 367 17 46 = 380 15 3.9 =

IVL 505 n 2.2 0.45 (0.21-0.97) 0.041 543 9 1.7 0.40 (0.18-0.92) 0.030
Spontaneous MI 872 19 2.2 923 4 0.43

AT 367 8 2.2 - 380 1 0.26 -

IVL 505 n 2.2 0.96 (0.38-2.38) 0.92 543 3 0.55 1.83 (0.19-17.7) 0.60
TVR 872 44 5.0 923 8 0.87

AT 367 17 4.6 = 380 5 1.3 =

IVL 505 27 5.3 1.04 (0.56-1.91) 0.91 543 3 0.55 0.33 (0.08-1.40) 0.13
Stent thrombaosis 872 15 1.7 923 g9 0.98

AT 367 7 1.9 - 380 5 1.3 -

IVL 505 8 1.6% 0.80 (0.29-2.22) 0.67 543 4 0.74% 0.51 (0.14-1.91) 0.32
CV = cardiovascular; MACE = major adverse cardiac event(s); TVR = target vessel revascularization; other abbreviations as in Table 1.

Intravascular Lithotripsy or
Mechanical Debulking in

Complex Calcified Coronary Arteries
Multicenter, Prospective ROLLING STONE Study
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Check for
updates

Canadian Journal of Cardiology 40 (2024) 1657—1667

Clinical Research
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CRACK Trial
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Perfil Metodologico

» Ensayo prospectivo, multicéntrico y de un
solo brazo, en lesiones calcificadas

» Determinar la eficacia y seguridad de un
nuevo sistema de IVL en lesiones de alta
complejidad técnica en un entorno de
"mundo real en china.

» 15 centros alto volumen en china



Caracteristica Técnica

NiUmero de emisores

Capacidad total de
pulsos

Longitud del balon

Tamanos de diametro
(mm)

Perfil de cruce
(pulgadas)

Arquitectura del balon

Shockwave C2 (Shockwave
Medical)

2 emisores fijos

100 pulsos por catéter

12 mm

2.5,3.0,3.5,64.0

0.43 a 0.46

Monocapa estandar

— - A e

SONOSEMI

2 pares de emisores (4)

Hasta 100 pulsos por catéeter

12 mm

2.5,2.75, 3.0, 3.25, 3.5, 3.75, 4.0

0.042 a 0.46

Doble capa




~
&

INCLUSION
Edad 18 a 80 anos

Isquemia asintomatica, angina
estable o inestable o IAM
antiguo

Vasos diana 2.5a4 mmy
longitude 40 mm

Lesion diana de 70% o 50% con
isquemia

Calcificacion severa por
fluroscopia definida como:

Calcificacion evidendente con y
sin movimiento cardiaco o
calcificacion en ambos lados del
vVaso
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EXCLUSION

Diseccion del vaso al basal o al utilizer guia.

Procedimiento con balon de corte, scoring o
aterotomia o laser

Contraindicaciones para PCl o
antiplaquetarios.

Lesion inaccessible

Tronco coronario
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RESUMEN CLINICO / ANGIOGRAFICO
CALCI-CRACK (SonicCracker)

| Q
Edad Media: 65.14 éﬁos
(rango 60.0-71.0)

AT e
Asintomaticos

Angina 1.6%
Estable v i | :

B\ ) ) < | |
{ Caracteristicas del Vaso y Lesion: g ~ &

&Longitud: Diametro: Bifurcaciones: b

26.45% ' IAMSEST
B 6.6%

Angina
Inestable

80%
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RESUMEN DE PROCEDIMIENTO IVL: EXITO CLINICO Y ANGIOGRAFICO

CON 1 SOLO
| MANEJO ADECUADO [yt fhie

| DECALCIFICACION [fraryts ;I/F'

PROMEDIO DE PULSOS: 48.18  25.43
PRESION MAXIMA MEDIA: 5.10 * 1.83 atm

SIN ROTURA DE BALON

ENTREGA EXITOSA DE BALON

, " ) Entrega exitosa del catéter
\ W de litotricia intravascular

< s B\ A0
")\ IMPLANTACION | ;| ESTENOSIS &&= ) 1 759, -
DESTENT ] | RESIDUAL CASO TIPICO: |
e, - DESPUES . \ Sl
0.1 708 G o,
DEPACIEN;]'ES | DEL STENT = = \::,RBI?)%/?,
CASO VARIADO: -

99.17% Exito de Entrega | 88.84% Un solo Balén | 99.17% Implante Stent | Estenosis < 5%



() PRE-LITOTRICIA

" AREA LUMINAL (MLA): N~
1.55 + 0.55 mm?

ESTENOSIS:
87.91 £ 5.66%

7

FRACTURAS

(87/93 pacientes)

87.10%

\FRACTURAS MULTIPLES )

AREA POST-IVL:
3.05 + 0.84 mm?

/ o
93.55%

J

il

"POST-STENT | AREA FINAL:
9 491 +1.22 mm?

OCT FINAL

'RESUMEN DE PROCEDIMIENTO: LITOTRICIA INTRAVASCULAR CORONARIA

/4
:
il

Antes
Después de IVL

RESULTADOSIGLAVE

TASA DE GANANCIA:

MEJORA DE ESTENOSIS

!

[ Antes  [] Después de IVL

O\ 245 + 102%

/7 GANANCIA )
AGUDA:
3.38 £ 1.13

87.91%

78.49%

EXPANSION DEL STENT:
71 £12%

EXPANSION DEL STENT:
VISUALIZAD

J




RESULTADOS DE EFICACIA Y SEGURIDAD CLINICA: LITOTRICIA INTRAVASCULAR CORONARIA

Y

"® EFICACIA PRIMARIA Y. PROCEDIMENTAL I .iii SEGURIDAD Y RESULTADOS SECUNDARIOS'

= MACE INTRAHOSPITALARIO
230/242 PACIENTES (Eventos Adversos)

Limite Inferior IC 95%: 91.50% | FAS: 4.13%

o= | 9150%  P<0.001

| (10/242)
' 95.04% _ SUPERO META DEL 83.4%J ' PPS: 3.73%
EXITO DEL PROCEDIMIENTO
MEJORA DE ESTENOSIS
87.91%

(FAS)

Antes

i ,,ﬂ : Después de IVL 78.49%
—— ey 239/240 pacientes: =
99.58% EXITO CASI TOTAL . |
ESTENOSIS RESIDUAL < 30% = OPAISON DEL ST
{95 - - (]
® o , % (=) EXITO ANGIOGRAFICO: s
L "' /' 98.35% (FAS) || wmatosermaLARiD \ g )

RESUMEN: PROTOCOLO SEGURO Y EFECTIVO, LOGRANDO EXPANSION LUMINAL OPTIMA Y BAJA TASA DE EVENTOS ADVERSOS




)t Componente de
Seguridad (30 dias)

| Libertad de MACE (%)

MACE Total (%) 30d/6 m

Muerte Cardiovascular
(%) 30 dias/6 meses

Infarto de Miocardio (IM)
(%)

Falla de la Lesion
Objetivo (TLF) (%)
30d/6m

DISRUPT CAD Il

92.2%

7.8%
0.5%

7.3%

1.6%

CALCI-CRACK

95.2%

4.1% /4.55%
0%/0%

3.7%/3.7%

1.2%/1.6%



w
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J Complicacién Angiogréfica  DISRUPT CAD Il CALCI-CRACK
General 0.3% 0.42%
Perforacion final (%) 0.3% 0%
Diseccioén grave (Tipo D-F) (%) 0.3% 0%
Oclusion abrupta (%) 0.3% 0.42%
Fendmeno de Slow Flow (%) 0% 0%
Fendmeno de No-Reflow (%) 0% 0%

Rotura del balén (%) No reportado sistematicamente No reportado
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CORONARIA DERECHA
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26.03 CRA: 25.10
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.
ia izda 15 ips ECO ‘

.

Cardiaca Especial
Coronaria izda 15 ips ECO

LAO: 2.31 CRA: 29.47
XA
LittleEndianExplicit

31 CRA: 29.47

ndianFynlicit
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__ANGIOGRAFIA FINAL

\ ” i iaca Especial
i naria izda 15 ips

2.25 CRA: 21.37

leEndianExplicit
es: 1/68
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LIV Jornads SOLACI

onzalez C Luis J
4-102-1915
1-December-1953 M
post litotricia

Mean:64.74 Median:45.00
SDev:46.36 Sum:575444
Max:255 Min:o

P:6.74 mm

Area:3.42 mm?

IVUS
JPEGBaseline
: 3/1765
Y 5 | WL: 128 WW: 256
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HOSP. RAFAEL HERNANbEZ
HDi
31-December-2008 20:19:59

loopb0o4

Mean:61.75 Median:48.00
SDev:42.39 Sum:555072
Max:255 Min:@

P:6.91 mm

Area:3.44 mm?

WL: 128 WW: 256
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CONCLUSION

» ES UNA TECNOLOGIA QUE HA REVOLUCIONADO EL
TRATAMIENTO DE LAS LESIONES CORONARIAS
CALCIFICADAS

» PERFIL DE SEGURIDAD E EFICACIA MUY ALTO

» DISMINUYE LOS EVENTOS CARDIOVASCULARES (MACE)
RELACIONADOS A POBRE PREPARACION DE LA PLACA

» CURVA DE APRENDIZAJE CORTA Y MANEJO INTUITIVO
» HERRAMIENTA UTIL EN LA SUBEXPANSION DE STENT
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