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DF LA PREVENCION 4 LA INTERVENCION Indications for CTO PCI
@// ' Persistent Symptoms

Anginal symptoms refractory to

s\ maximally-tolerated medical therapy

- Reduced Left Ventricular
Ejection Fraction (LVEF)

» Left ventricular dysfunction
with evidence of myocardial
ischemia and viability

éCual es la mejor estrategia en Oclusion
Crodnica Total (CTO)?

Percutaneo (PCIl) vs Cirugia (CABG) o
Manejo Médico?

— — 22

. Multi-vessel CAD i

.+ Consider treatment of
non-CTO vessels

11 Complete revascularization

with CTO intervention

Dr. Erick Sanchez J.
Hospital San Rafael, Costa Rica.

ACCI (secretario).

Cardiolgia Intervencionista: @
Clinica di San Carlo, Milano, Italia.

Tecnion Israel Institute of Technology — Hillel Yaffe Medical Center ﬂwl
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Masc. 74 anos, IAMCEST
anterior.

Tronco sin lesiones.

ADA ostial severa

(posible angioplastia de tronco).
ADA distal 100% aguda.

ACX no dominante sin lesiones.
ACD dominante 100% crdnica.

Cirugia?
Apertura de ADA y Cirugia.
Percutaneo?
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Masc. 74 anos, IAMCEST
anterior.

Se decide realizar Angioplastia Primaria
de ADA.

Revasc. Completa vs Solo ADA + manejo
medico de ACD?

Cirugia (Hibrido)?.
Percutaneo?

5% Rotation Angle: O

6/ 7125, 10
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Presencia de una Oclusion

Cronica:
Benigno?

IAMCEST

2% -4% - 11%

FIGURE 1 Cardiovascular Mortality at 365 Days
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Kaplan-Meier curves for Outcome 365Days (CTO vs MVD vs SVD)

Cardiovascular Death
= (CTO
— MVD
e SVD
f T T T T T T
0 2 4 6 3 10 12
Follow-up (months)
658 594 589 585 582 577 572
4243 4093 4064 4052 4032 4021 3982
5162 5008 4996 4984 4956 4946 4884

Allahwala et al. JACC Interv 2018.
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FIGURE 2 12-Month Mortality of the Study Groups
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12-month moriality

50%r—

Presencia de una Oclusion

Cronica: ol
Benigno?
§ 30%t
EAC multivaso estable + § e
Falla cardiaca. £ 20% ,

COMMIT-HF Registry 10%
RR 2 . ‘ . . A ‘ ‘
0 50 100 150 200 250 300 350 —cT10
. 4 Time, days -==non-CTO
Patients at risk
cio 278 259 246 230 224
Non-CTO 397 378 366 360 356

Tajstra et al. JACC Interv 2016.
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CTO
nonCTO

HR: 1.41 95%ClI: 1.35-1.48
40— p-value: <0.001

Presencia de una Oclusion 2
Crénica: g
Benigno? & i
(4]
2 - )
% 20 19%
3
EAC estable + IAMSEST. B
© 10
SCAAR (Swedish Coronary
Registry)
I I I | | 1
0 1 2 3 4 5 6
Time in years
Number at Risk 0 1 2 3 4 5 6
cTo 14,269 11,009 9,015 7,163 5447 3,797 1,773
non CTO 74373 58408 47,639 37,365 28,218 19,270 9,204

Ramunddal et al. JACC Interv 2016.
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Se deben permeabilizar
todas las CTOs?
Manejo Médico

Presentacion clinica:
Estable, SCC:

Sintomas
Isquemia >10%.

@ ESC o IO O AR 165 ESC/EACTS GUIDELINES
European Society  doi:10,109Veurheartyehy 394
of Cardiology

2018 ESC/EACTS Guidelines on myocardial
revascularization

The Task Force on myocardial revascularization of the European
Society of Cardiology (ESC) and European Association ! AHA /ACC /SC Al Guideline for

Cardio-Thoracic Surgery (EACTS) ; .
Coronary Revascularization 2021
Recommendations on SPeCiﬁc lesion subsets Recommendation for Treatment of CTO

eferenced studies that support the recommendation are summarized

Post DECISION-CTO

e s

Recommendations

1. In patients with suitable anatomy who have
refractory angina on medical therapy, after
treatment of non-CTO lesions, the benefit of

Stent implantation in the main vessel only,

followed by provisional balloon angioplasty
with or without stenting of the side branch, NSRRI NS
is recommended for PCl of bifurcation

lesions 654658

Circulation. 2022 Jan 18,145(3)018-0114,
—

6. In patients with SIHD, normal ejection frac-
tion, significant stenosis in 3 major coronary
arteries (with or without proximal LAD), and
anatomy suitable the

PCl to IMProve SUHvivi

Percutaneous revascularization of CTOs
should be considered in patients with angina

resistant to medical therapy or with a large F
area of documented ischaemia in the terri-
tory of the occluded vessel 627:659-663

In true bifurcation lesions of the left main,

the double-kissing crush technique may be
620

©ESC 2018

preferred over provisional T-stenting.
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Se deben permeabilizar
todas las CTOs?
Manejo Médico

Revascularizaciéon incompleta (RI) esta /

asociado a mayor mortalidad.

Rl asociado a complejidad anatdmicay
mayores co-morbilidades.

Predictor de Rl en PCl es CTO.
Se reporta Rl en 50% de PCly 30% de Cx.
Trials muestran mejoria en sintomas y Calidad

de vida, no reduccién de mortalidad (4
estudios, 2018, 2019, 2022 y 2023- EuroCTO ).

@ ESC European Heart Journal (2024) 45, 3415-3537 ESC GUIDELINES

European Society https//doi.org/10.1093/eurheartj/ehae177
of Cardiotogy

2024 ESC Guidelines for the management
of chronic coronary syndromes

Developed by the task force for the management of chronic
coronary syndromes of the European Society of Cardiology (ESC)

Endorsed by the European Association for Cardio-Thoracic Surgery (EACTS)



R EVENGION 1 £ TERV R Three-yg.ar outcomes c_lf A.Randomlze_d Multlce_ntre Trial
Comparing Revascularization and Optimal Medical Therapy

Se deben permeabilizar for Chronic Total Coronary Occlusions (EuroCTO0)
tOdas Ias CTOS? Gerald S. Werner'*, MD, PhD; David Hildick-Smith*, MD, PhD; Victoria Martin Yuste®, MD, PhD;

x _— = e Sty Jose Ramon Rumoroso”, MD:
Manejo Médico
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I 396 analysed after inchusion ]

ed', MD., PhD:
. I Bernward Lauer**, MDD, PhD;
ITT poputation 258 patients 137 patients il investigators

sandomised to PCI randomesed fo OMT |
Revascularizacién incompleta (RI) esta e, |
g a of canoer diagmosis ii
asociado a mayor mortalidad. |
258 patients 137 patients
planned for PCI planned foe OMT
Rl asociado a complejldad anatomicay . bt g O & Iptnss Table 2. Adverse events at follow-up in patients with a CTO
mayores co-morbilidades. ! l randomised to OMT or PCI (intention-to-treat and per protocol)
PP pogudation 254 patients 3 patients oMT | PCI
: um‘fm o mh_a_m Intention-to-treat (N=137) (N=259) PN
. | Pri fi dpoint ' ' ‘
Predictor de Rl en PCl es CTO s | ity ety o | a7 6.2 0.29
Cardiac death 2.2 3.1 0.75
Se reporta Rl en 50% de PCl y 30% de Cx. .S\ | / b il s 15 | a1 | oa |
12-month FUP s || g ][ 2 [ [Noncordacgeatn | 15 [ 31 | 050
i3] . , Had | MACE 212 | 112 | 0008 |
Trials muestran mejoria en sintomas y Callda e I | i :
. y . Comsent W patients revascularisation 175 ‘ S 0.002
de vida, no reduccién de mortalidad (4 choto PO e e ’
. 12 patients ded 3 16.8 3.5 <0.001 ‘
estudios, 2018, 2019, 2022 y 2023- EuroCTO ), | |2tk revascularsatio
I 1 patient died 'r:
36-month FUP B || e || oo || ensmdmon




Se deben permeabilizar
todas las CTOs?

Presentacion clinica:
Estable

SCA
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Eurolntervention EXPERT CONSENSUS
2024,20:¢174-¢184
published online e-edition February 2024

DOI: 10.4244/E1)-D-23-00749

Evaluation and management of patients with coronary chronic total
occlusions considered for revascularisation. A clinical consensus
statement of the European Association of Percutaneous
Cardiovascular Interventions (EAPCI) of the ESC, the European
Association of Cardiovascular Imaging (EACVI) of the ESC, and the
ESC Working Group on Cardiovascular Surgery

Alfredo R. Galassi'*, MD; Giuseppe Vadala', MD; Gerald S. Werner?, MD, PhD; Bernard Cosyns*, MD, PhD;
Georgios Sianos', MD, PhD; Jonathan Hill’;, MD; Dariusz Dudek®, MD, PhD; Eugenio Picano”, MD, PhD;
Giuseppina Novo', MD, PhD; Daniele Andreini®, MD, PhD; Bernhard L.M. Gerber”’, MD, PhD;

Ronny Buechel', MD; Kambis Mashayekhi'', MD, PhD; Mathias Thielmann', MD;

Margaret McEntegart', MD, PhD; Beatriz Vaquerizo', MD, PhD; Carlo Di Mario'', MD, PhD;

Sinisa Stojkovic'®, MD, PhD; Sigrid Sandner'’; MD, PhD; Nikolaos Bonaros', MD, PhD;

Thomas F. Liischer™"”, MD, PhD

Galassi et al. Eurointervention 2024.
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CTO detected
Se deben permeabilizar Symptom evaluation
todas las CTOs? Disnses oina e s
YES NO
v ! v v
. o Normal wall motion or Akln:sia or dyskinesia Noriseal LV fiinction LV dysfunction
Presentacion clinica: ool i : °’°I‘°""°"’
SIQn;?'?c'tai:;lz‘l:;emia SiGT: ::;: ;?;:'ania
Estable:
. o YES | < » | NO NO S I—
Viabilidad ECO/RM l |
YES
4 v ¢
Revascularisation is advised OMT and follow-up mm:""'ml n I";LU:; ":m .

Galassi et al. Eurointervention 2024.
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JOURNAL o MEDICINE
Ellmlntelvention ESTABLISHED IN 1812 OCTOBER 10, 2019 VOL. 381 NO. 15
epge 2024,20:¢174-¢184 C l l . . 'th Ml.ll . l pCI
Se d e be n pe rm ea bl I Iza r published online e-edition February 2024 omplete R?;is&l;ggzrad?aolnl&;rcﬁon fivesse

DOI: 10.4244/E1)-D-23-00749
? Shamir R. Mehta, M.D., David A. Wood, M.D., Robert F. Starey, M.D., Roxana Mehran, M.D.,
to a S a S s H Kavie R Raimav MDY Halan Novvan R S Rrandi Maske M €+ Cinanns N Dacaale M D

Table 1. Expert panel statements.

The CTO recanalisation success rate has dramatically increased (85-90%), provided that expert operators i Ont'fg\fg'r:i';ﬂ;ﬁ%f;;'f;ﬁ 48,4950

are offered the full availability of dedicated interventional tools. 56. 50,60

o 7/ 7 .
P rese nta cion C| INICa: Frequency and severity of complications is higher (1-3%) compared with most PC| procedures in CCS. This
requires careful consideration of the benefit and risk balance before embarking upon CTO recanalisation or
moving to recanalisation modalities (ADR, retrograde) that pose higher complication risks.

Registries and meta-analyses:
uncontroversial®? 56254843

A specific consent form listing the differences with other PCI procedures (duration, double access, lack of
SCA certainty of success, slightly higher risk of complications) should be submitted to patients and discussed Expert consensus
with the main operator befare the procedure.

Ad hne OTO PCI (i &6 durino the came diaonnetic anoinoram) ie diecniraced OTO PCI chnuld he ctartod
Randomised trial*!. Expert
consensus on timing and

modalities of CTO treatment

The complexity of CTO procedures can be graded, and the most complex (stumpless, ostial, very calcified,
or long and tortuous, previously failed) should be reserved for dedicated operators or performed with Expert consensus
proctorship.

Complete revascularisation appears beneficial in STEMI and, with less compelling evidence, in NSTEMI.
CTO PCI during primary angioplasty should be discouraged.

The presence of a CTO during ACS (especially STEMI) increases the risk that the patient develops

i i 9.10,11
cardiogenic shock, but attempts at recanalisation in the acute phase should be discouraged. Randomised tnals

Randomised trial'!, Expert
consensus on timing and
modalities of CTO treatment

Complete revascularisation appears beneficial in STEMI and, with less compelling evidence, in NSTEMI.
CTO PCI during primary angioplasty should be discouraged.

Galassi et al. Eurointervention 2024.
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lesion en ADA prox.
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Eur n Heart Journal (2024) 45, 3415-3537
DE LA PREVENCION A LA INTERVENCION e o socity D et 202045, 415

of Cardiology

, . , 2024 ESC Guidelines for the management
Percutaneo vs Cirugia of chronic coronary syndromes

( EAC MV + CTO) Developed by the task force for the management of chronic
coronary syndromes of the European Society of Cardiology (ESC)

Endorsed by the European Association for Cardio-Thoracic Surgery (EACTS)

Revascularization to improve outcomes
In CCS patients with LVEF <35%, it is recommended to choose between revascularization or medical therapy alone, after careful evaluation,
preferably by the Heart Team, of coronary anatomy, correlation between coronary artery disease and LV dysfunction, comorbidities, life
expectancy, individual risk-to-benefit ratio, and patient perspectives.
Choice of revascularization modality
It is recommended that physicians select the most appropriate revascularization modality based on patient profile, coronary anatomy, - C
procedural factors, LVEF, patient preferences and outcome expectations.

In CCS patients with significant left main coronary stenosis of low complexity (SYNTAX score <22), in whom PClI can provide equivalent
completeness of revascularization to that of CABG, PCl is recommended as an alternative to CABG, given its lower invasiveness and non-

inferior survival.

En caso de PCI, primero intentar CTO?
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Mejoria en las técnicas y la permeabilidad de las CTOs a lo largo del tiempo.

. P P 1\ g 10.1161/01 5.1.106.
> Circulation. 1992 Jan;85(1):106-15. doi: 10.1161/01.cir.85.1.706 Carchrvascalls Intevvention a0d TherapHitks LI022) 371¥6-127

Inings/ Aol org 10,1 007/51 292602100762 x

Percutaneous transluminal coronary angioplasty of

; . : . ORSILARTELS ®
chronic total occlusions. anary success, restenosis, ==L
and long-term clinical follow-up Japanese multicenter registry evaluating the antegrade dissection
R J Ivanhoe ', W S Weintraub, J § Douglas Jr, N J Lembo, M Furman, G Gershony, C L Cohen, 'eent'y With cardlac computenzed tomography fOf CthﬂlC coronary
$ B King 3rd total occlusion
Affiliations + expand Maoto Habara' (' - Etsuo Tsuchikane' . Kazuki Shimizu® - Yoshifumi Kashima® - Kenichiro Shimolji® .

PMID: 1728439 DO 10.1169/01.cir 85.1.108 Shigeru Nakamura® - Takeshi Niizeki® - Takaki Tsutsumi” - Yoshiaki Ito® - Tomohiro Kawasaki’ - for the Bridge point
Club Japan

(4] AR T Db b ol T B
wene 50-66% - 1990-1995 S BT 5(522-2025

success rate well below and restenosis rate well above that for angioplasty of stencsed segments. Abstract

Howeves, long-term clinical outcome after successtul revascularization of a chronically totally Recently, antegrade dissection re-entry (ADR) with re-entry device for chromic wtal oodusson (CTO) perestaneous coronary
: : antervention (PCH) hus evolved to beconse one of the pitlar technigues of the hybrid algorichm, Although the success rate of

occluded vessel has not been reported in datail, the device ks bigh, it could be improved. We sought 1o evilume the cusrent trends und issues mssociated with ADR i Japan
i and evaluite the potential of curdiac compoted tomography angiography (CCTA) for ADR provedare. A 1otal 45 patients with

mm and mutx.Accérdlngiy.'data for 480 petients undergoing angloplasty for chronic total CTO suitable for ADR evaluated by baseline conventional Jiumgmphy and OCTA were enrolled, Procedural saccess and
occlusion at Emory University Hospital, Atlanta, Ga., from 1980 to 1988 were analyzed for technical success wese evaluated as the primary and secondary observations. Furthermose, all penctune paints were analyzed
predictors of in-hospital procedural and clinical (procedural success and absence of in-hospital by CCTA. CT score at each ponctured site depended on the focation of plague deposition (nome:+ (0. at isolated myocangial

complications) success, restenosis, and 4-year clinical follow-up. The study population was site, + | at epicardial sife; + 25 ued the presence of caleification (none.+ 0, preseoce.+ 1) was analyzed and calculated (score
D=3 Ovenll procedure suceess e was ”,ﬂ‘. Thirty-two cases were atvemgted with the ADR peocedure and 28 cases of

grouped by procedural aid clinical % 8nd falure. The groups wets then compared for ' ' S O d e I m a e n them were successful, The technical success e was 78.1% and myocardial infarction oc other major complications were
outcome, both in hospital and long term. The initial clinical success rate was 66% (317 of 480 oot abserved in any cases. CT score at 60 puncture sites in 32 cases were analyzed amd the score at techaical success points

patients). Independent correlates of fadure were the number of vessels diseased (p less than was significantly smaller companed to that a2 techaical falture poines (068 & 109 vs 1.77 4 109, p <0001, CTO-PCEwith
0.001), vessel location of the lesion (p = 0.016), and absence of any distal antegrade fifling (p = Stingray device m Japan could achieve a high procedure saccess and techmical saccess mte, Pre procedure candine CT evalu-
I V U S/O ‘ | ation might support ADR procedure for appropriate patient selection or punctune site selection
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Mejoria en las técnicas y la
permeabilidad de las CTOs a
lo largo del tiempo.

Manejo hibrido con
Balén Medicado

* Antegrade Wire Escalation (AWE)
* Antegrade dissection and Reentry (ADR|
* Tip detecticn-antegrade dissection and re-entry

(TD-ADR)

* Balloon-assisted subintimal entry (BASE)

o Carlino technique

o Subintimat Tracking and Re-entry (STAR)

* Limited Antegrade Subintimal Tracking (LAST)
* Antegrade Fenestration and re-entry (AFR)

o MydroDynamic contrast Recanalization (HDR)

* Controlled Antegrade and Retrograde sublintimal Tracking

(CART)

s Feverse-CART

¢ Directed-CART and extended reverse-CART
* Retrograde Dissection Re-entry (ORD)

* Tip-infrendervous techniques

Figure 1. Graphical list of current antegrade and retrograde chronic total occlusion recanalization technigues

Rcvim-vs in
Cardiovascular Medicine

5 4»‘%

N

Rev. Cardiovase. Med. 2022 23(2). 042
hittp://do1.org/10.31083/] rem2302042

Review

Drug-coated balloon for the management of coronary chronic total
occlusions

Erick Sanchez-Jimenez'. Rami El-Mokdad?, Rima Chaddad®. Bernardo Cortese!+**

! Cardiac department. Clinica Polispecialistica San Carlo. 20037 Milano. Iraly
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Percutaneo vs Cirugia completa en Cirugia

(EAC MV + CTO) 2

ACD 34%
Israel, 477 pacientes (100%, OM 30%
50% CTO). ADA 2%
RAMUS 7%
a. Revasc. Completa REAL DIAG. 28%
33%.
b. Missed Grafts 57%. ACD 23%
- 1 missed graft 33%. oM 32%
- 2 missed grafts 17%. ADA 29
- 3 missed grafts 7%. RAMUS 14%
DIAG. 29%

o)
c. Extra grafts 10%. Roguin et al. J Clin Med 2024.
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OF LA PREVENCION A LA INTERVENCION Revascularizacion
completa en Cirugia

Percutaneo vs Cirugia
(EAC MV + CTO)

Israel, 477 pacientes (100%,

50% CTO).

C I \ PEVISTA 5.3%
a. Revasc. Completa 33% REVASC COMPLETA 6.7%

MISSED GRAFTS 12.3%
b. Missed Grafts 57%. /

- 1 missed graft 33%.
- 2 missed grafts 17%.
- 3 missed grafts 7%.

o)
c. Extra grafts 10%. Roguin et al. J Clin Med 2024,
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M 74, IAMCEST anterior,
CTO de ACD y lesidn en
ADA prox.

a. Revasc. Completa

c. 4 stents y 1 balon
medicado.




S cumarsEnemSTy b 3k ¢Cual es la mejor estrategia en
DF LA PREVENCION A LA INTERVENCION
Oclusion Crdnica Total (CTO)?
Conclusién y mensaje para casa Percutaneo (PCl) vs Cirugia (CABG)

o Manejo Médico?

Manejo médico total del paciente va de la mano con: co-morbilidades
Manejo medico de alguna coronaria va depender de cicatriz, viabilidad, isquemia, etc.

Valorar cada caso con multidisciplinariamente, preferencia del paciente.

No es posible sistematizar todos los casos.

Valorar éxito de revascularizacion completa en cada centro y pais, tanto PCI como Cirugia.
Exito en apertura de oclusiones crénicas en centro de experiencia >90%.

En caso de Infarto, siempre buscar revascularizaciéon completa, incluida la CTO con datos de
viabilidad.
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