=g SOLACI _ﬂjm‘j[
=W cacr2a

BUENDS ARES, AGENTIR 2[]24

CTO PCI. Presente y Futuro

Santiago Ordonez, MD.
Interventional Cardiologist
ICBA, Instituto Cardiovascular de Buenos Aires
Sordonez@icba.com.ar
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CTO: The problem

e CTO is the occlusion of a coronary artery
(TIMI O flow) with an estimated duration of at
least 3 months.

* CTOs are present in 18-25% of coronary
angiography performed on patients with
coronary artery disease.

* Despite the collaterals, less than 10% of
these patients have normal flow.
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CTO: The problem

Predictor de —> > CRM
CTO > > Revascularizacién Incompleta
—> > Tratamiento médico

VA CART Program

El 65% de los ptes con
CTO son excluidos para

ATC en la practica
habitual

o canmcmmrumeeessemememccs GiFCUIAtION. 2019;140:420—-433. DOI: 10.1161/CIRCULATIONAHA.119.039797
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CTO: Impact

MACCE CTO group (N=629 No-CTO group (N=1653) Total (N=2282) P value
Death from cardiovascular causes 43 (6.8%) 82 (5.0%) 125 (5.5%) 0.0778
Recurrent AMI 45 (7.2%) 112 (6.8%) 157 (6.9%) 0.7461
Stroke 18 (2.9%) 30 (1.8%) 48 (2.1%) 0.1188
TLR 127 (20.2%) 270 (16.3%) 397 (17.4%) 0.0292
Total MACCE 191 (30.4%) 402 (24.3%) 593 (26.0%) 0.003468
1.00 { —
P =0.004
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—+—  Group without CTO: 73.2%, 95% CI: 69.5% - 76.7%
Group without CTO: 79.2%, 95% CI: 77.2% — 81.2%
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P = J Interv Cardiol. 2021; 2021: 6646804.
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CTO: Impact

Prognostic impact of nonculprit =
CTO over time in patients with
STEMI treated with primary PCI

mssm Nonculprit CTO
=== No CTO

00 o 200 3.00 400 5.00
Years

NocTO 7669 6465 5578 as18 4039 3817
Nonculprit CTO 1010 714 585 a7a 368 310
010
008
2z 00
= o004
002
0.00
1.00 200 300 400 500
No. at risk Years
No €TO 6465 5578 4818 4039 3417
Nonculprit CTO 714 585 ara 368 310

STEMI - Culprit artery reperfusion # Nonculprit CTO =) | ong-term mortality

m ----- o —— s i J Interv Cardiol. 2021; 2021: 6646804.
‘- Emmms  www.solacicongress.org



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7994075/

)
e
)

L

= SOLACI
- P cacraq

FIENOE MRES HILTOH
FUERDE RIRES, AREENTIRA

CTO: Impact in patients with low EF

12-month mortality

50%
40%r
.=
D 30%
©
G
Z
§ p log rank < 0,001 1
O 20%[
a
10%F g P S-SRy Y- L Lo
s00"®
0 100 150 200 250 300 350 — cTO
: ; Time, days ---non-CTO
Patients at risk
cTO 278 259 246 230 224
Non-CTO 397 378 366 360 356
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Severe mitral insufficiency

12-month mortality
Relative risk

(95% Confidence Interval)

1.92 (85% CI: 1.1 - 3.32); p=0.01

| CTO presence

1.84 (95% CI: 1.18 - 2.85): p=0.005 |

Atrial fibrillation

Chronic kidney dizsease stage |II-V
Prior myocardial infarction
Multi-vessel disease

Diabetes mellitus

MYHA 11/1V

Older age

Higher LVEF

Higher body mass index

Statins

ACE-Inhibitors

Implantable cardioverter-defibrillator

1.71 (95% CI: 1,11 - 2.64); p=0.01
1.33 (95% CI: 0.86 - 2.07); p=0.19
1.3 (95% CI: 0.79 - 2.14); p=0.28
1.29 (95% CI: 0.81 - 2.06); p=0.27
1.25 (95% CI: 0.82 - 1.9); p=0.28
1.15 (95% Cl: 0.98 - 1.02); p=0.82
1(95% Cl: 0.75-1.77); p=0.51
0.94 (85% CI: 0.9 - 0.98); p=0.003
0.93 (95% CI: 0.87 - 0.98); p=0.01
0.63 (95% CI: 0.37 - 1.06); p=0.08
0.61 (85% ClI: 0.39 - 0.96); p=0.03
0.24 (95% CI: 0.15 - 0.38); p<0.00L

01

higher mortality
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=== CTO: Impact in ventricular arrythmia

—— Non-CTO patients

>
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=+ CTO patients

50+

Freedom from Death (%)

Log-rank p<0.01

0 T 1
0 Years of zollow-Up b Appropriate Device Therapy All-Cause Mortality
e - 5 CTO (n=240) No-CTO (n=482) P Value CTO (n=240) No-CTO (n=482) P Value
R - “ 1-y follow-up 15.8% 11.2% 0.103 7.4% 7.3% 0.982
. 3-y follow-up 36.0% 22.6% 0.003 25.1% 16.5% 0.020
100 = Non-CTORatents | | 5 1 follow-up 46.8% 32.8% 0.002 41.9% 27.8% 0.001
—— CTO patients

55%

50+ 43%

Appropriate Therapy (%)

Log-rank p<0.01

0 L) 1
0 5 10
Years of Follow-Up
Number at risk
CTO patients 237 50 5
Non-CTO patients 478 141 2
[ Soen AL
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CTO revascularization: Any benefit?

Table 1 Chronic total occlusion study results and clinical outcomes according to hierarchical levels of evidence-based medicine:

Registries, meta-analyses, and randomized clinical trials

_ _ PCl success vs PCl failure
Studies Patients (n)  CTO-PCl success Follow-up
MACE Death
Registries OPEN-CTO 2020 (12) (Hybrid 1000 90% 1yr 3.4% vs3.7% 0.9% vs 0%
approach)
EXPERT-CTO 2019 (2) (New 250 96.4% 1yr 185% s 244% NR
generation DES)
Valenti et al 2019 (3) (Elderly =75 yr) 460 72% Syr 9.6% vs17% B4% +3% s 72% £ 6%
Sudhakar et al 2014 (4) 13443 70.6% 265 yr NR HR 0.72, 95%CI: 0.62-
0.83
Metanalyses Christakopoulos et al 2015 (5) 28486 71% 311yr 29.1% 6.4% s 9.5%
Hoebers et al 2015 (6) 15459 71.7% 1-10 yr NR 104% vs 14.9%
Chenmin et al 2021 (7) (Elderly 275 4693 70.4%-78.36% 20 mo-5 yr 168% vs 289%  HR: 0.51, 95%CL: 0.34-
yr) 077
RCTs DECISION CTO 2019 (8) 834 90.6% 4yr 223% ps224%  3.6% 0s53%

EURO CTO 2018 (9) 396 86.6% 1yr Q% vs6.7%  08% vs0% /

RCT: Randomised controlled trial; CTO: Chronic total occlusion; PCI: Percutaneous coronary interventon; MACE: Major adverse cardiovascular events;
DES: Drug-eluting stents; NRE: Not reported.

[ 7 .y N MR A O AR mﬁwfmbbﬁ-& Virgili G, et al. Chronic total occlusion revascularization: A complex piece to "complete" the puzzle. World J Cardiol. 2022
ﬁ www_solacicongress. orng
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@ ESC European Heart Journal (2018) 0, 1-10 CLINICAL RESEARCH
European Society doi:10.1093/eurheartj/ehy220 Interventional cardiology
of Cardiology

A randomized multicentre trial to compare
revascularization with optimal medical
therapy for the treatment of chronic

total coronary occlusions

Gerald S. Werner'*, Victoria Martin-Yuste?, David Hildick-Smith?, Nicolas Boudou?,
Georgios Sianos”, Valery Gelev®, Jose Ramon Rumoroso’, Andrejs Erglis®,

Evald Haj Christianseng,javier' Escaned'?, Carlo di Mario'', Thomas Hovasse'?,

Luis Teruel'?, Alexander Bufe'?, Bernward Lauer'®, Kris Bogaerts“,

Javier Goicolea'”, James C. Spratt'?, Anthony H. Gershlick'?, Alfredo R. Galassi?°,

and Yves Louvard'?; for the EUROCTO trial investigators!
_

CTO revascularization: Symptomatic benefit?

396 patients
CTO + OMT vs OMT

)
e
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B OMT mPCl
P=0.003 P=0.013 =0.008 P=0.005
Physical Anginal Freedom of Quality of life
limitation 28 frequency 220 angina (100%) z16

Eur Heart J. 2018 Jul 7;39(26):2484-2493. 10
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0.48 -
0.44 -

032 -
0.28 -
0.24 -
0.20 -
0.16 -
0.12 -
0.08 -
0.04 -
0.00 -

All-cause mortality (%)

CTO revascularization: Any benefit?

Canadian Multi-center CTO Registry: 10 years FU

Log-Rank test p<.0001

0.40 - B No CTO Revasc
0.36 = W Revasc CTO

Mumber of patients at risk

1: Ho CTO Revasc | 1122
2: Revasc CTO = 443
|

0

1041 QE0 B74 a0
429 411 393 363
| | | I
2 4 6 8

Years from initial angiogram

288

10

12

0.48 -
0.44 -
0.40 -
0.36 -
0.32 =
0.28 -
0.24 =
0.20 -
0.16 -
0.12 =
0.08 —
0.04 =
0.00 =

All-cause mortality (%)

CABG CTO
CABG Non-CTO
Medical Therapy

PCI Non-CTO

Log-Rank test p<.0001

W CABG CTO

B CABG Mon-CTOD

B Medication
PCICTO

B PCl Non-CTO

Mumber of patients at risk

274 256 223
T8 T2 58
raz 616 487
m 272 224
I I [ I I I
0 2 4 6 B 10

Years from initial angiogram

Strauss BH, Wijeysundera HC, et al. Circ Cardiovasc Interv. 2021;14(12):e010546.
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CTO revascularization: Ischemia

Change in % Ischemia

No/Minimal Mild Moderate Severe

Baseline Ischeinia

Safley. Cath Card Int; 2011: 337-343
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Cardiac Death Rate
N & (o)) Qo
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o
X

0% 1-5% 5-10% 11-20%
% Total Myocardium lxchemic

Hachamovitch. Circ; 2003: 2900-2906

>20%
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CTO revascularization: Impact in LV function?

After CTO PCI Before CTO PCI _ Mean Difference Mean Difference Forrest plot of studies evaluating the impact of successful CTO PCl on LVESV.

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI| IV, Randoin, 95% Cl

Bucciarelli et al 2016 67 12 50 B2 13 50 21%  500[0.10,9.80] — After CTO PCI Before CTO PCI Mean Difference Mean Difference

cardona et 2016 37.7 & 20 313 74 28 28%  6.40(243,10.37) Studyor Subgroup  Mean  SD Total Mean  SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Chadid et al 2015 515 108 43 491 104 43  24%  2.40[2.08,6.88 T ¥ 2 ; : : L :

chen el al 2009 54 s 132 45 11 132 48%  9.00[6.68,11.32) - Bucciarelli etal 2016 56 38 50 65 38 50 1.8%  -9.00[-23.90,5.90] =

choi etal 2017 516 125 305 478 123 305 653%  3.80[1.83,6.77) - cardona et 2016 143 58 29 160 54 29 0.5% -17.00[-45.84,11.84] — = [

Chung et al 2003 5744 1793 75 53.28 16.004 75 1.8%  4.16[1.28,9.60] = Chadid et al 2015 81 47 43 83 41 43 11% -8.00[26.64,1064] =

Danchin et al 1896 6014 1318 55 5438 136 55 20% 5.76(0.75,10.77) ~— El shafey et al 2015 48.14 896 37 5159 1086 37 18.9% -3.451-7.99,1.09] o

Danitowicz-Szymanowicz etal 2014 5548 842 23 5005 795 23 22%  5.43[0.70,10.16) ~— Erdogan etal 2013 3163 1622 118 3454 1648 118 224% -2.91 [-7.08,1.26) -

Dzavik et al 2001 625 116 139 62 115 138 42%  050[2.22,3.22) T Fiocchi et al 2008 8553 5235 14 916 5005 14 0.3% -6.07[44.01,31.87)

El shafey etal 2015 544 552 37 5275 556 37 45%  1.65[0.87,4.17) s Nakashi et al 2017 524 116 59 521 134 59 19.1% 0.30 [-4.22, 4.62) +

Engelstein et al 1394 6257 1075 49 569 69 43 32%  567(2.09,9.25 -~ Pavlovic et al 2008 12753 7545 20 13003 7086 20 0.2% -2.50[47.89,42.89] —

Erdogan etal 2013 5832 102 118 5631 981 118  4.4%  2.010.54, 4.56] - Pujadas etal 2013 56 386 33 60 349 33 1.2% -4.00[-21.75,13.75) —=

Ermis et al 2005 528 102 19 447 109 19 13%  8.10[1.39,14.81] = Sun etal 2012 58.25 11.43 99 6532 1264 99 346% -7.07[-10.43 -3.71) ]

Fang et al 2005 5877 1576 129 562 1619 128 28% 257 [1.33,6.47) o

Fiocchi et al 2008 5415 1684 14 4968 1613 14 04% 4.47 [7.74,16.68] - Total (95% CI) 502 502 100.0%  -4.09[-6.06,-2.12] (]

Ivanhoe et al 1992 56 10 175 55 10 242 65.4% 1.00 [-0.94, 2.84] I Heterogeneity; Chi*= 8.40, df= 8 (P = 0.49); IF= 0% :1 5 5:30 5 5:0 100:

Jin et al 2001 3865 67 64 34.24 61 64 49%  541[3.19,7.63 - I < - -

Kirschbaum et al 2008 2 11 211 B0 9 21 15%  3.0013.08,9.08 T Testfor overall effect 2= 4.06 (7 < 0.0001) LVESV decrease LVESV increass

Kirschbaum et al 2012 54 12 43 50 11 43 21%  4.00[0.87,8.87) —

Melchior et al 1987 63 9 20 59 11 20 1.4% 4.00[2.23,10.23 T

Mori et al 1996 448 109 96 4047 941 96 40%  433[1.457.21) [

Nakashi et al 2017 561 106 59 542 121 59  27%  1.90[2.20,6.00] 1

Omura et al 2013 56 13 168 55 13 168 41%  1.00[1.78,3.78] T : : : -

pork st al 2012 801 83 8 573 99 53 34% 2801052812 L Forrest plot of studies evaluating the impact of successful CTO revascularization on LVEDV

Paviovic et al 2009 4786 15355 20 4566 1445 20 07% 2.20[7.04,11.44) -

Pistione etal 2005 487 811 35 417 811 35 28%  7.00[3.20,10.80] - After CTO PCI Before CTO PCI Mean Difference Mean Difference

Pujadas etal 2013 65 115 33 62 12.2 33 1.6% 3.00 [2.72,8.72] +— Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% ClI IV, Fixed, 95% CI

Roifman et al 2013 543 107 19 503 126 18 11% 4.00[3.43,11.43 T Bucciarelli et al 2016 161 42 50 166 42 50  4.4% -5.00[-21.46,11.46) —

Simes et al 1998 67 1M1 95 62 13 95 33%  5.00[1.58,8.42) - cardona et 2016 221 58 23 230 64 23 1.2% -0.00[-40.44, 22.44) —

sotomi etal 2017 59.2 15 35 577 158 37 11%  1.50[5.64,8.64 1E Chadid et al 2015 160 56 43 168 43 43  2.4% -8.00[31.24,13.24) ——

Stuijfzand et al 2017 475 114 69 464 11 68 30%  1.10}2.64,4.84] T El shafey et al 2015 11436 1416 37 11524 1486 37 268% -0.88[7.52 5.76) -

Sunetal 2012 512 7638 99 468 034 08 47%  440[202,6.78 i Erdogan etal 2013 71.98 2264 118 7622 2255 118 355% -4.24[-10.01,1.53) =

Valenti et al 2008 465 113 290 422 121 290 5.4%  4.30[2.39,6.21) B Fiocchi et al 2009 163.78 107 14 16231 862 14 208%  1.47[6.07,9.01] ==

Werner et al 2005 67 16 118 60 19 118 24%  7.00[2.54,11.48] = Nakashi et al 2017 991 388 59 102 401 58  58% -2.90[17.14,11.34) —
Pavlovic et al 2009 21086 8481 20 21833 6363 20 04% -7.47[59.69, 44.75)

Total (95% Cl) ) 2735 2804 100.0%  3.84[3.01,4.67) ) | ) ) Pujadas etal 2013 148 468 33 153 389 33 27% -4.00[24.76,16.76) —_—t

Heterogeneity: Tau®= 2.34, Chi*= 59.50, df= 33 (P = 0.003), F= 45% -_1 0 _5-0 ) 5'0 1 00-

Testfor overall effect 2= 9.09 (P < 0.00001) LVEF worsening  LVEF improvement Total (95% CI) 403 403 100.0% -2.29[-5.72,1.15] ¢
Heterogeneity: Chi*= 2.27, df= 8 (P = 0.97); F= 0% 5_1 P _510 5 550 10LI=
Test for overall effect: Z=1.30(P=0.19) LVEDV decrease LVEDVincrease

Significative increase in EF & reduction in systolic and diastolic diameters
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CTO revascularization: Arrhythmia?

Impact of Successful Chronic Coronary Total Occlusion Recanalization on
Recurrence of Ventricular Arrhythmias in Implantable
Cardioverter-Defibrillator Recipients for Ischemic Cardiomyopathy

(VACTO PCI Study)
ICD therapy All-cause death
- 10 N 8.8%
. 0.6 ) 0,6 23%
" Adj-HR 0.45 (95% Cl 0.29-0.71) - Adj-HR 0.43 (95% Cl 0.22-0.84)
0 1 Zyears 3 4 5 0 1 2 year; 4 5
CTO-PCI e CTO-MT

)
e
)
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Guidelines

CLINICAL PRACTICE GUIDELINE: FULL TEXT

2021 ACC/AHA/SCAI Guideline for
Coronary Artery Revascularization

A Report of the American College of Cardiology/American Heart Association
Joint Committee on Clinical Practice Guidelines

COR LOE RECOMMENDATION

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

2b B-R CTO lesions, the benefit of PCl of a CTO to improve symptoms is uncertain (1-4).

Lawton JS, et al. JAm Coll Cardiol. 2022;79(2).e21-e129.

[
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Hybrid Approach Global Approach

Dual injection » Side branch
Analysis of angiogram
Dual injection ye s
: i i \d
Proximal cap ambiguity
IVUS Move the cap
1. Ambigious proximal cap i
2 Poor distal target 3
3. Appropriate ,interventional” collaterals
Poor distal vessel quality <
}
yes -
ves d no . Possible Retrograde
' approach
Retrograde Antegrade l
A/
' 4. Lesion length <20 mm — = Antegrade Retrograde
fail
fail
Wiring ——»  Dissection re-entry Dissection re-entry - ~ Wiring
il | fail Parallel wiring /IVUS
| P P : or Success
ADR l
= fail Consider stopping if:
: 1) Procedure duration >3h
2) Air kerma >5 Gy
aap il g 3) Contrast >4 x eGFR
Switch strategy 4) Complication
Investment «—
}'(’9’-
c A |: Ll T

- -
m S AT AR LA CEHSRERE 57 THE AR EHTIE GELLEGE S INTE I RTEMAL SRSl LEsTr
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guipment — wires - Microcatheters

A B

Type of guidewire Temporal trends on guidewires

2500 3509,
30%
2000
25%
1500 20%
15%
1000
10%
500 5%
0%
. 2017 2018 2019 2020 2021
Pilot 200 Flelder Gaia 2nd Gaia 3rd Confianza Fielder Sion Blue Gladius ~=Fliot 200 === Flelder XT —Gala 2nd Gala 3nd
Pro12 XT-A Mongo —Confianza Pro 12—Fielder XT-A —Sion Blue —Gladius Mongo
Type of microcatheter Temporal trends on microcatheters
1600

30%

200 0%
2017 2018 2019 2020 2021 2022

T gy MR COMARERE S LATE 0 : ; A . ;
SN FATEALL AMHLUAL SHSE Corsair Turnpike  Finecross  Turnpike Balloon OTW Turnpike LP —Corsair ——Tumpike Spiral—Finecross Turnpike ) .
i www_solacicongi Spiral —Balloon OTW ——Turnpike LP ——Caravel .70/_] |C/22 .00322

1400
25%
1200
20%
1000
5 15% / |
600 10% f
400 I l I s u
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Characteristics

approach

LEEEEEEES sl AHHUAL XSGR RO LATIR AMERC A SO T 0N INTERVERTERMAL CARDRSLoT
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Clinical Characteristics Overall Antegrade Approach Retrograde Approach P-Value
de (years) 64+ 10 64 + 10 65+ 10 .02 i
( Men 81% 80% 84% <.001 \
Body mass index (kg/m?) 306 30+6 31:6 <.001
Diabetes mellitus 43% 43% 44% .34
Hypertension 89% 89% 91% <.001
Dyslipidemia 86% 85% 90% <.001
Left ventricular ejection fraction (%) 50 13 50:13 5013 .14
Family history of coronary artery 32% 32% 34% .01
disease
Congestive heart failure 29% 28% 30% 12
Prior myocardial infarction 45% 43% 49% <.001
Prior percutaneous coronary 62% 59% 70% <.001
intervention
Prior coronary artery bypass graft 29% 23% 44% <.001
surgery
Cerebrovascular disease 10% 10% 12% <.001
Peripheral arterial disease 14% 12% 18% <.001
Wt to apen CTO 19% 17% 23% <.ooy
Angio_ﬂM‘ acacieristics
CTO target vessel
( Right coronary 53% 46% 67%
Left anterior descending 26% 31% 16% <.001
Left circumflex 19% 21% 15%
Other 2% 2% 2%
CTO length (mm) 25 (15-40) 20 (15-30) 30 (22-50) <.001
Side branch at the proximal cap 55% 51% 63% <.001
Blunt/no stump 48% 40% 65% <.001
Moderate/severe calcium 46% 40% 60% <.001
Moderate/severe proximal tortuosity 29% 24% 40% <.001
Distal cap at bifurcation 33% 27% 46% <.001
In-stent restenosis 16% 18% 13% <.001
J-CTO score 2413 2012 3111 <.001
PROGRESS-CTO score 13+10 1.2+11 1.3+1.0 <.001
\ PROGRESS-CTO MACE score 24:16 17+13 39+12 <.001 )
wscular ultrasound use 49% 44% 60% <.0V

J INVASIVE CARDIOL 2023;35(2):E61-E69. doi: 10.25270/jic/22.00322
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Results

Clinical Characteristics Overall Antegrade Approach Retrograde Approach P-Value
(n=11,202) (n=7628; 68%) (n =3574;32%)

Procedural outcomes

Technical success 86% 90% 79% <.001
Procedural success <.001
In-hospital MACE <.001
Procedure time (min) 113 (74-167) 92 (64-130) 173 (133-226) <.001
Fluoroscopy time (min) 43 (26-68) 33 (21-48) 75 (55-97) <.001
Air kerma radiation dose (Gray) 2.2(1.2-3.7) 1.8 (1.0-3.1) 3.0 (1.8-4.8) <.001
Contrast volume (mL) 210 (150-300) 200 (145-280) 250 (175-350) <.001

Data presented as median (25th-75th percentile) or percentage.
MACE = major adverse cardiac events.

CAD ] ommm s s gy AL GRS O LATIN AN AN SO TY O INTER S NTOMAL S DRSO
A BB o o eTT——— S J INVASIVE CARDIOL 2023;35(2):E61-E69. doi: 10.25270/jic/22.00322
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Complications

Acute Complications of CTO PCI

e~ T

Cardiac

Non-cardiac

= -

‘ Coronary Non-coronary

| |

Acute vessel closure 1. Hypotension 1. Vascular access
1. Donor vessel occlusion 2. Myocardial infarction complications
2. Aortocoronary dissection 3. Arrhythmias 2. Thromboembolic
3. Side branch occlusion 4. Tamponade complications
4. Collateral occlusion 3. Contrast-related
5. Subintimal stenting complications
6. Distal vessel dissection (nephropathy, allergies)
7. Embolization 4. Radiation injury
Perforation

* main vessel

* distal wire

» epicardial collateral

Equipment loss/entrapment

)
e
)
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m e L CENSRAR STTER ARGRITRR ESLiny of INTRERTONA shinorsisto Manual of Chronic Total Occlusion Interventions 2nd Edition - Emmanouil Brilakis
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Complications

Complication ‘ n=1,000 Age (per +10 years) - 1.30(1.07, 1.58)

SO o Chronic kidney disease —_— 1.43 (0.83, 2.46)

Any complication 97 (9.7%) BMI (per +5 kg/m?) - 0.84 (070, 0.99)

All-cause death 9 (0.9%) Diabetes — 0.94 (0.63, 1.40)

Post-PCI myocardial infarction 26 (2.6%) Current smoker 1.64(0.97,2.79)

Need for emergency surge - . . R e

EORED ¢ Overall Complication Rate: 9.7% L 1,05 (071, L56)

e * Predictors include: TN

Major bleeding u . ——— 1.19 (0.61, 2.32)

Contrast-induced nephropathy - Advanced a ge 0.92 (0.56, 1.49)

g . —_— 1.56 (0.95, 2.56)
Cardiogenic shock '

& _ - J-CTO Score —ol 0.90 (0.60, 1.36)
Donor vessel thrombosis 1.15 (0.73, 1.80)
Arrhythmia requiring treatment - Use of retrograde techniques 215 (045, 10.37)
Coronary perforation (core lab) 88 (8.8%) Any retrograde approac - 1.98 (1.32, 2.99)

: o J-CTO score (per +1 patient) —o- 1.20 (1.03, 1.41)

EII!S grade | 11 (12.5%) Any radial access E 110 (063, 1.93)
Ellis grade Il 44 (50%) Any non-CTO lesion treated e 1.04 (059, 1.82)
Ellis grade 1l1 28 (31.8%) Deviation from hybrid algorithm ~ ——— 0.88(0.38, 2.06)
Ellis grade Il (cavity spilling) 5(5.7%) 0% pE 1 3 4 o8
0Odds ratio
CAC] om0 oy UL EMARERE S LATIN AR A BEE T & INTERVENTERAL CARGASLERTT . . .
G | D e e T S Riley RF et al. Eurointervention 2018;14:e1199-e1206
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Impact of CTO complications

18 -
=O= No perforation
- ol * Perforation
o f5.5 '\
All-cause mortality E 147
Months T R 2 12
Complication No complication S ‘ _ 12.4
11.5 11.5 N
0 4.1+2.0% 0.0+0.0% g 107 ' |
1 11.3+3.2% 0.2+0.2% & 87 s a5
<0.001 = .
6 11.3+3.2% 2.0+£0.5% ™ 6 6.9
12 12.4+3.3% 3.1+0.6% %1
Reported as percentages+standard error. 2 S bl s
21 J ’
0 1.4 15 16 e

2006 2007 2008 2009 2010 2011 2012 2013
(47,143)  (55,475) (63,061) (66,106) (68,933) (72,274) (76,364) (77,765)

Year
(total number PCIs)

)
e
)

LEEEEEEES sl AHHUAL XSGR RO LATIR AMERC A SO T 0N INTERVERTERMAL CARDRSLoT

BaE0 ovrmssensue s et toonmi sucos e nmumimsun s oo Riley RF et al. Eurointervention 2018;14:e1199-e1206
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Complications Cart

* Pericardiocentesis Kit * Hemodynamic Support Devices
§ IABP

Covered Stents
§ ECMO

Embolization tools
s Coils

s Fat * Vascular Access Management
s Micro Spheres

§ Impella CP

s Thrombin

* Equipment Retrieval

s Snares

E
2
E
-
|
é
|

&
£
|
|
|
3
!
|
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The Present

A - 5
ol 8% 1% W% 1% 18% 12% y B
1. g 8% 18% 1% 18% 60
n4 2% 18% n

60 0 p<0.0001
50 30 4
40 20 . . .
i sl "=::'; e Anatomic complexity & crossing
p=0. . .
N . strategies remained ~ same
10 2016 2017 2018 2019 2020 2021 .
0- —Septal  64% 69% 68%  65% 68%  66% e Less bifemoral, more rad-fem
2016 2017 2018 2019 2020 2021 — Epicardial 35%  33% 25% @ 21% 21% @ 22% . . .
™ se  uw 1w uw e ww  ax  ® Retrograde: less epicardial, more
p<0.0001 p=0001  p=0.309 A SVGs
C o, D oas- e Success rates are increasing
E‘-Tachnical success  p=0.0001 881 3.1% B MACE bI
88+ [ Procedural success JIJ«:llllIIII::‘5 IIM W0 30 p=0.194 - ° MACE are staple
86 - - i
- 21%
2.0 -
82 15% 16% 1.7%

80

73

76

2

o

1.5
1.0
0.5

o

2016 2017 2018 2019 2020 2021 2016 2017 2018 2019 2020 2021

74 4
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The Future

Precise
anatomical
characterisation

Technical
progress

Evolving .
expertise Future Physiology

perspectives assessment

for CTO-PC|
ol

Tailored ‘Uncaging’
approach CTOS

Y

Bl b e 2 el AL :’I’I“
a SN RATIEMAL AMHLIAL SEHSEEES 5F THE ARGEMTING CELLEGE SF INTERVERTIMAL S8R0l SARElLETT

www_solacicongrass. orng



SOLACI
» CACI'24

FIENDS NAES RILTON
FUENDS URES, RREENTINA

Physiology
IMPACT-CTO 2 trial

* The aim of the study is to document changes in CTO vessels
physiology post PCl and at 3 months follow up.

 Correlations between anatomical features identified with

intravascular imaging and physiological parameters, how
these develop at follow up and how they relate to the
revascularization technique.
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Images by CT

Selection of the
best angiographic
projections

Lesion length and
plague composition
analysis

Extensive
anatomical
characterisation

Www 0'Zp

TEE il AN CXRHOR R O LATIRARE R AR RS TV O INTERVETTIORMAL AR DS

m SN FATERANL AMHLAL CEHSRERE 5F THE ARG EMTIME SSLLEGE SF INTERVERTEHAL SIS FESLETE
Emmmmms  www_Solacicongrass.org

Roadmap for
coronary wire
progressionin the
occluded segment
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Fewer layers of metal?

The Co-CTO trial

DEB vs DES in CTO
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Crossing Techniques

Ablation of proximal
fibrous cap

1loop

THE LIMITS

Recanalization with
CTO exit 7

Antegrade re-entry

Retrograde re-entry :
with or w/o calcium ===
ablation

St PATIALAL AR COHSEERL oF THE AR EMTINE G3LLEGE SF INTERVE NTISHAL SRS Seihiid 2] Se3

LN s AL COHORERS O LATINAMERRCAH RO T OF INTERVERTIOMAL S AR DICLEY
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CTO TRIALS

CTO Arrythmia

REVISE CTO

CT prior to
CTOPC

CRUISE CTO

ORBITA CTO (Pilot
study)

)
e
)

Emmmes  wwW Solacicongress org

Tl

L

On-going Trials

Hypothesis

Successful CTO PCI
reduces clinically
significant arrythmias

With ischemia >12.5%
CTO PCI reduces
ischemic burden,
improves LV function and
functional outcomes

CCTA prior to CTO PCI
leads to improved success
rates

IVUS-guided DES
Implantation leads to
better Clinical Outcomes
Compared to Angiography
guided CTO PCI

Does PCI improve Angina
compared to a sham
procedure in patients with
CTOs

S s AHNURL (MR ERE O LATIN AMEREE AR SO T O INTERVEFTIOPAL SRR DS SaTr
m e B RATERAL AR LA CSRAEE S oF THE ARG EMTIER OSLLEGTE &F IHTE RS FTRHAL SRE D SRS 23

Randomized
PCI+OMT vs OMT

Randomized trial. OMT
or OMT+CTO PCl in pts
with ischemic threshold
>12.5% (SPECT C)

1:1 Randomisation to
CTCA o orno CTCA prior
to CTO PCI

Randomised placebo-
controlled, double-blind,
study of CTO PCl vs
placebo

Primary
Endpoint

Target number/

: Investigator
recruitment

Incidence of clinically
significant arrythmias,
MACCE

Aalborg, Denmark
Kirk Jensen
Leif Thuesen

200 (80)

Reduction of ischemia
assessed by exercise
myocardial perfusion
SPECT-CT from baseline
to 6-month

Netherland

Procedural success

Pilot study: Establish the
feasibility of placebo-
controlled study ina CTO
population
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Take Home Messages

* PCl to CTO is a complex intervention in constant growth and
development.

* The success of the intervention continues improving as new
techniqgues and approaches continue being developed.

* New trials are underway and may help to improve indications and
results of the intervention.
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Thanks!

Santiago Ordonez, MD.
Interventional Cardiologist
ICBA, Instituto Cardiovascular de Buenos Aires
Sordonez@icba.com.ar
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