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Antegrade Bilateral injection Retrograde

& 2. IVUS guidance
for stumpless CTO

&% 6. Dual lumen-assisted

parallel wire technique 8 Guide extension-

assisted
contemporary
reverse CART

escalation

5. Stingray-assisted ADR ™




The Global CTO Crossing Algorithm

1. Dual Injection
2. Careful analysis of angiogram Yes

Presence of Side Branch

3. Proximal cap ambiguity

Yes Move the cap Intravascular Ultrasound

4. Poor distal vessel quality

5. Feasible Retrograde Option

Yes

No

6. Antegrade wiring

7. Retrograde
Fail Approach
Fail Fail

l 8. Change Strategy
6a. Parallel or 6b. Antegrade dissection Success
Wiring/ IVUS

and re-entry
|

10. Consider stopping if >3 hours;
Fail 3x estimated glomerular filtration rate ml contrast;
Air Kerma >5 Gy unless procedure well advanced.

9. Investment
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Equipment Utilization in Chronic
Total Occlusion Percutaneous
Coronary Interventions: Update

PROGRESS-CTO years 2012-2022

11,202 CTO PCls

From the PROGRESS-CTO Antegrade Approach
Registry
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Equipment Utilization in Chronic
Total Occlusion Percutaneous

PROGRESS-CTO years 2012-2022

Coronary Interventions: Update 11 ,202 CTO PCls
From the PROGRESS-CTO Retrograde Approach
Registry 60%
50%
40% > g
./// ‘-\\'\\
30% //,/ /\_/ —— >

7 - \
20% V‘ = R
10% \\

0%

2017 2018 2019 2020 2021 2022

~——=Sion ~—Sion Black II—Pilot 200 I Such 03 I
—Sion Blue ~Gaia 3rd —Gladius Mongo——Fielder FC | ‘

%‘%@%ﬁ Kostantinis’ et al, J Invas Cardiol 2023 Df' @)mlf G ‘




: Q 9 EURO cLus
LIVE-CASES
FROM AMSTERDAM
AMSTERDAM & CTO SYMPOSIUM

ROTTERDAM
17" Experts Live CTO « The annual EURO CTO meeting « September 11-12, 2025 « Rotterdam, The Netherlands

Members

Agioqgraphic Success

Candidate

100%

95 00%4 00
91,30%1,10%0,90% 90,00% I é2 00°/

85,00%
81,50% pm

95%0 95% 94% 95%

90% 87% 89% 89% 92/° 90% 90% 90%

Mm‘lll‘}'l‘l
SR A
"SRR

2009 2011 2013 2015 2017 2019 2021 2023

2015 2017 2019 2021 2023

Il Antegrade M Retrograde



Contemporary Outcomes of CTO PCI in Europe: the ERCTO Registry (2021-2022)
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Angina, dyspnoea or both 21 anti-anginal drugs
72/14 or 48% 97% of patients

8673 CTO PCls - Technical success = 89.1%

Vadala’ et al, Eurolntervention 2024

OVERALL MACCEs =1.7%
Risgk factors of MACCEs ETTTTETTE
Method (Retrograde) | - | s19 | 207 | 487 | <snom
Sex (Fm'e) [ - ] res | aazs | 2s3 | voos
LVEF<35% . 1as oS4 284 o2
COPD (yes) - 154 [oar | 200 | arse
MVOs = ) ) P
NYHA>1 " . 1320 2.% 01as
Hypertension ST 155 |oas | 232 | o
Previous CABG o ) 114 Joss | 14 | ok
J-CTO Score T" 104 JoAn | 125 | amy
Age . 1oz | vov | ros | ooy
Radial Approach =4 S P
0 1 2 3 4
Likelihood of MACCEs -
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European Heart Journal Advance Access published August 7, 2015

@ European Heart Journal REVIEW

EUROFEAN doi:10.1093/eurheartj/ehv391

SCOCIETY OF
CARDIOLOGY »

Clinical update

Appropriateness of percutaneous
revascularization of coronary chronic total
occlusions: an overview

Alfredo R. Galassi'*, Emmanouil S. Brilakis?, Marouane Boukhris!3,
Salvatore D. Tomasello', Georgios Sianos?, Dimitri Karmpaliotis®,

Carlo Di Mario®, Bradley H. Strauss’, Stephane Rinfret®, Masahisa Yamane?,
Osamu Katoh'?, Gerald S. Werner'!, and Nicolaus Reifart!2
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Eurolntervention 2024;20:e1-e11 published online ahead of EXPERT CONSENSUS

print

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, PhD, FESC; Giuseppe Vadala'; Gerald S. Werner?; Bernard Cosyns?®; Georgios Sianos*;
Jonathan Hill’; Dariusz Dudek®; Eugenio Picano’; Giuseppina Novo'; Daniele Andreini®; Bernhard L.M. Gerber?;
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Carlo Di Mario®; Sinisa Stojkovic!é; Sigrid Sandner!’; Nikolaos Bonaros!'®; Thomas E Liischer 51

*Corresponding author: Via Del Vespro 129, 90100, University of Palermo, Italy. E-mail: alfredo.galassi@unipa.it
The authors’ affiliations can be found at the end of this article
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Different presentation modalities of CTO patients

Symptomatic

Asymptomatic

l

l

I

ACS in multivessel

Incidental findings by

Stable Angina disease Type e not-invasive tests
- . “DOUBLE JEOPARDY” STEMI e O
AnginaPectoris  RcacTO  LAD CULPRIT LESION Cardiac A

h Y

’1;/

Dyspnea

‘,—:
- -
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Heart Failure

\1
.4 -\

Troponinrise

Acute Hypoxyemic
Respiratory Failure

|

Acute Bleeding
Severe Anemia

CT coronary angiogram

v

\1

Post-operative

2ol [

Tachycardia
185 bpm
| Nuclear Tests
|
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\/ {\/ Y| / | /
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CTO detected

Symptom evaluation
Dyspnoea Angina Health status
(RDS) (CCS, SAQ) QoL (EQ-5D)
YES NO
| . | v
Normal wall motion or Akinesia or dyskinesia :
hypokinesis in CTO territory in CTO territory L s SXidvemeton
| I
Significant ischaemia Significant ischemia
and viability* and viability*
YES | <« > NO NO ]
YES
v . '
Revascularisation might be
Revascularisation is advised OMT and follow-up considered in selected cases onlys

*see Table 2 for inducible ischaemialviability cutoff of each imaging modality. § E.g., young patients, with proximal LAD CTO,
and demonstration of significant silent inducible ischaemia and viability. CCS: Canadian Cardiovascular Society; CTO: chronic
total occlusion; EQ-5D: EuroQol five-dimensional; LV: left ventricular; MRI: magnetic resonance imaging; OMT: optimal
medical therapy; QoL: quality of life; RDS: Rose Dyspnea Scale; SAQ: Seattle Angina Questionnaire

Galassi et al, Eurointervention 2024




CTO Revascularization — Body of Evidences

HEALTH
OUTCOMES

Dyspnea
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= \K Ny Exercise tolerance

3

Self image CTO PCI
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Drug burden

Leisure
self-image
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@ ESC Eropasn Hewrt It O 8118 CLINICAL RESEARCH
Qc ? European SOCiety doi10.1093/eurhearty/ehy220 Interventional cardiology
of Cardiology

EURO CTO CLUB

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

total coronary occlusions

euro " - -
PCR Significant change in SAQ subscale scores *; euo _ _
Changes in CCS class during follow-up
100 mOMT mPCl
90
80 P=0.003 P=0.013 P=0.008 P=0.005 P<0.001

70 100% - —
90%

80% .

50 70%
60%

4 50%
3 40%
5 30%
20%

1 10%
0 0%

Baseline  Follow-up Baseline  Follow-up STy,

60

Score
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o

o

Physical Anginal Freedom of Quality of life
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limitation 28 frequency 220 angina (100%) 216 OMT PCl r@| Y ||fG %
_ ) mCCS1 mCCS2 mCCS3 mMCCS4 e Y4 |
Higher score, better health status ) Spertus et al. JACC 1995;25:333~ o5 513>



ISCHEMIA CTO Substudy

1'47(_) pat.lents o e ISCHEMIA Initial Initial ISCHEMIA trial exclusions: To com pa re outcomes Of a n I n Itlal I nvas |Ve
trial with coronary‘computed invasive conservative « Left main disease = mgm n
tomography aNGITBNY tgtegy srsteay strategy (INV) versus an initial conservative
(CCTA)-determined chronic (INV) vs (CON) « Estimated glomerular

Bl e i g | fratonrate 50 strategy (CON) in patients with CCTA-
demonstrated via stress testing) e determined chronic total occlusion
sidiame (CTO) enrolled in the ISCHEMIA trial

« Dialysis

-

Invasive vs Conservative (Intention to Treat) * Total ISCHEMIA randomized patients: 5,179
- ; * CCTA evaluable: 3,113 (60%)
SAQ7AFscore  29pts (13 to44) § « Patients with 21 CTO: 1,470
Rose Dyspnea Scale 2.3 pts (5.4 t0 -0.7) | ‘ . | | * INV: 752
Seattle Angina Questionnaire-7 AF Score ° s o = 10 « CON: 718

-<+—— Favors INV vs Favors CON —

Heart failure
! hospitalization
- ¢ |ntolerable angina despite .
=1 optimal medical therapy P o p u Iatl o n

Endpoints: 5 yrs follow-up (median 3.3 yrs)
» Secondary: Procedural MI, Spontaneous M,
Unstable angina, Heart failure, Quality of life
outcomes

* Primary: Cardiovascular death or myocardial
infarction (MI)

Qo\—‘CL”V/
= .oﬁ’/'/ X,
Y& Py
BNV L Bangalore S et al, JACC 2025



This is the first randomized,
double-blind, placebo-controlled
trial evaluating CTO PCI, addressing a
major evidence gap in a field where
procedural risks are higher and prior
trials have been unblinded. It
provides the first data isolating the
treatment effect of CTO PCI from the
substantial placebo response known
to accompany revascularization
procedures.

ORBITA CTO

Pre-randomization

50 patients with 00%

« symptomatic, single-vessel

CTO (J-CTO £3)
evidence of ischemia and viability

no significant non-CTO coronary 75%
disease

optimized anti-anginal therapy

TRIAL DESIGN before randomization

Investigator-initiated

Multicenter

Double-blind

Randomized 1:1 to CTO PCI
or placebo procedure

F o § e

Blinded 24-week follow-up

N

50%

64

median age

74% 25%

men

94%
CCS class II-lll
at baseline

LCx N
RCA % “
LAD

CTO arteries

Khan S et al, JACC 2026

Follow-up (6-month)

In patients with symptomatic single-vessel chronic
total occlusion (CTO), percutaneous coronary
intervention (PCI) produced a measurable reduction

in angina burden compared with a placebo procedure.
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Myocardial Cororonary Revascularization

Revascularization to improve symptoms

In CCS patients with persistent angina or anginal equivalent, despite guideline-directed medical treatment, myocardial revascularization of

: . 1
functionally significant obstructive CAD is recommended to improve symptoms,*?-#21:402.732.734.757

Vrints C et al, Eur Heart J 2024
ESC Guidelines for the management of chronic coronary syndromes




CTO Revascularization — Body of Evidences
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A Systematic Review and Meta-Analysis
Undergoing Chronic Total Occlusion
Percutaneous Coronary Intervention Original Research

of Clinical Outcomes of Patients

CTO-PCI vs no CTO-PCI (observational) CTO-PCI vs no CTO-PCI (randomized)
CTO-PCI no CTO-PCI Odds ratios Weight
Author, year CV Deat No CV Death No with 95% CI (%)
Ugur Arslan, 2006 17 100 33 82 042[ 022, 0.81] 879 . :
IR 2 = et o *'\L SOl 010, 950 L5 Author, year CvcgegtiCINo C\c; g:aot-hpcr!lo 3?:3;2'3 W(e;/log)ht
Lei Guo, 2021 4 1118 70 1,113 - 0.57[ 0.38, 0.85] 12.83 ‘ r
Ji-won Hwang, 2016 9 138 8 280 | {—®— 228[ 0.86, 6.05] 547 Seung-Whan Lee, 2019 8 409 14 384 Rl 0.54[ 0.22, 1.29] 65.13
Andrew Ladwiniec, 2015 23 382 71 596 s 3 0.51[ 0.31, 0.82] 11.30 gam?c"sst?/shayek;géO18 g ;g; g :g‘; — e —— ; gg{ g-gf. gg-ggi g-?g
Taek Kyu Park, 2021 73 810 106 558 0.47[ 0.35, 0.65] 14.22 e skt S : FORY €O :
Seung-Woon R, 2018 10 w0 17 393 t | 058{ 0.26 127} 712 José P S Henriques, 2016 4 144 0 154 ~4—=—— 9.62[ 0.51, 180.31] 10.57
Sspdiisaen i B 2 53 ‘ o.zs[ PPy o'm] ol Anton A Obedinskiy, 2018 0 39 0 33 —H4———  085[ 002, 4391] 6.04
: ‘ : s ' Stefan A Juricic, 2021 0 49 0 50 ——#———  1.02[ 0.02, 52.43] 6.06
Salvatore D Tomaselo, 2015 1 765 39 787 —m- 0.29[ 0.15, 0.57) 8.50
Xuhe Gong, 2021 4 206 16 247 —a 0.21[ 0.07, 0.63] 4.55 |:"t°'a" cv_gea‘" |019 ; 8741; H71°(1”10 14 862 E:I 0.81[0.30, 2.18]
' eterogeneity: 1 =0.19, I = 8.74%, H = 1. :
Victoria Martin Yuste, 2017 27 305 152 479 - 0.28[ 0.18, 0.43] 12.20 Tost sl s 6 O8) = 58, 0= 092 i ——
Renato Valenti, 2013 1 52 26 133 ———»—1— 0.10[ 0.01, 0.74] 1.67 Test of 6“ O‘J.z ik 042.p“068. -
[overall cv Death | 234 4492 648 4923 |Z| 0.42[0.32, 0.56] PET TR St = ’;“i°° 4
Heterogeneity: 1 = 0.11, I’ = 55.11%, H’ = 2.23 : LB
Testof 8 = 6;: Q(11) = 25.11, p = 0.01 Favors CTO-PCI Favors no CTO-PCI
Testof 86=0:z=-6.16, p =0.00
164 116 1/4 1
042
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3¢ §$ V3
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Comparative Analysis of Patient E
Characteristics in Chronic Total Occlusion |
Revascularization Studies

Trials vs Real-World Registries

Comparative Analysis of Chronic Total Occlusion Patients in
Randomized Trials and Real-World Registries

6 RCTs (n = 1,047) vs. 10 dedicated CTO registries (n = 76,467), 5 national registries (n = 110,349)
RCT m Real-

Similar procedure success as
p ' dedicated CTO registries
& o (84.5% vs. 81.4%)

Current evidence from RCTs may not be
representative of real-world patients and should be
interpreted within its limitation

----- I RIS TR WA Y —'V—

£8888 and adverse events

Less complex CTO features
(shorter, lower J-CTO scores)

ST
S,

Megaly et al. JACC Intv 2022




Three-year outcomes of A Randomized Multicentre Trial
Comparing Revascularization and Optimal Medical Therapy
for Chronic Total Coronary Occlusions (EuroCTO)

Gerald S. Werner'*, MD, PhD; David Hildick-Smith?, MD, PhD; Victoria Martin Yuste’, MD, PhD;
Nicolas Boudou®*, MD; Georgios Sianos’, MD, PhD; Valery Gelev®, MD, PhD; Jose Ramon Rumoroso’, MD:;
Andrejs Erglis®, MD, PhD: Evald Hej Christiansen®, MD, PhD; Javier Escaned'®, MD, PhD:

Carlo D1 Mario!!, MD, PhD: Luis Teruel'2. MD: Alexander Bufe!’*. MD. PhD: Bernward Lauer’®, MD, PhD;
Alfredo R. Galassi’>, MD, PhD:; Y

p-value R&

Intention-to-treat (N=137) (N=259)

Primary safety endpoint
cardiac death and Ml 3.7 6.2 0.29 h and non-fatal Ml
Cardiac death 2.2 3.1 0.75 |
- Non-fatal myocardial
396 patients infarction 1= 2l B |
/\ Non-cardiac death 1.5 3.1 0.50 | ____ H;
MACE 21.2 11.2 0.008 Jise———
ITT population | 259 planned PCI Ischaemia-driven
N revascularisation SoE = Lo
y >Ischaemia_—driyen target 16.8 3.5 <0.001
] 7~ revascularisation
PP population | 254 rep” Stroke 0.7 >0 0.43
— Hospitalisation for 0.7 o8 0.27
- bleeding . . .
N ~ Intention-to treat

e WN=T0r) | =209y |
Primary safety endpoint (%) 0.29
0.75 70 ,

| |
033 365 730 1,095
0.008 Time (days)

Werner et al, Eurointervention 2023
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ISCHEMIA CTO Substudy

1,470 patients from the ISCHEMIA

Initial Initial
trial with coronary computed rvEehe ol otV
tomography angiography strategy strategy
(CCTA)-determined chronic (INV) Vs (CON)

total occlusions (CTO) P 752 n=718

(Moderate or severe ischemia
demonstrated via stress testing)

Invasive vs Conservative (Intention to Treat)

QoL Outcomes

SAQ-7 AF score 29 pts (1.3to 4.4)

Rose Dyspnea Scale 2.3 pts (5.4 to -0.7)

ISCHEMIA trial exclusions:
¢ Left main disease

e Estimated glomerular
filtration rate <30

«Recent acute coronary
syndrome

eHeart failure
hospitalization

¢ |ntolerable angina despite
optimal medical therapy

0 5

5 0

-<+—— Favors INV vs Favors CON —

Clinical Outcomes

! & CV death/MlI

! Death
\§\ Procedural Ml
»

-2.1% (-6.0% to0 1.8%)

1.2% (-1.9% to 4.2%)

1.9% (0.5% to 3.4%)

L@ Spontaneous Ml -3.8% (-6.7% to -1.0%)

Bangalore S et al, JACC 2025

10 5 5 10
oV\CLIA, ~<—— Favors INV vs Favors CON —
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To compare outcomes of an initial invasive
strategy (INV) versus an initial conservative
strategy (CON) in patients with CCTA-
determined chronic total occlusion
(CTO) enrolled in the ISCHEMIA trial

Population
* Total ISCHEMIA randomized patients: 5,179
* CCTA evaluable: 3,113 (60%)
 Patients with 21 CTO: 1,470
* INV: 752
« CON: 718

Endpoints: 5 yrs follow-up (median 3.3 yrs)
» Secondary: Procedural MI, Spontaneous M,
Unstable angina, Heart failure, Quality of life
outcomes

* Primary: Cardiovascular death or myocardial
infarction (MI)
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Circulation

ORIGINAL RESEARCH ARTICLE

Initial Invasive Versus Conservative Management
of Stable Ischemic Heart Disease in Patients With a
History of Heart Failure or Left Ventricular Dysfunction

Insights From the ISCHEMIA Trial

CONCLUSIONS: ISCHEMIA participants with stable ischemic heart disease
and at least moderate ischemia with a history of HF or LVD were at increased
risk for the primary outcome. In the small, high-risk subgroup with HF and
LVEF 35% to 45%, an initial invasive approach was associated with better

Renato D. Lopes‘>, MD

David J. Maron, MD

event-free survival. This result should be considered hypothesis-generating.
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32 CON, no HF/LVD
28 - — — — CON, HF/LVD r— =
INV, no HF/LVD -l
—~ — — — |NV, HF/LVD
S 24 - a5
<
el
5 16 -
S 12 -
RS
o 8 -
4 -
0 - | |
0 6 12 18 24 30 36 42 48
Months
Subjects at Risk
CON, no HF/LVD 2404 2311 2260 2114 1781 1469 1222 947 690
CON, HF/LVD 184 172 169 156 124 g8 77 56 43
INV, no HF/LVD 2372 2218 2164 2040 1764 1455 1189 913 670
INV, HF/LVD 214 203 199 185 143 121 103 84 63
.Q(/,,:‘CL’Z\/O
Dé;’ $n‘l\:&; - -
%&@Qy S Lopes RD et al, Circulation 2020
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CTO Revascularization — body of evidences

Journal of the American Heart Association

ORIGINAL RESEARCH

Late Survival Benefit of Percutaneous
Coronary Intervention Compared With
Medical Therapy in Patients With Coronary
Chronic Total Occlusion: A 10-Year
Follow-Up Study

Circulation: Cardiovascular Interventions

ORIGINAL ARTICLE

Canadian Multicenter Chronic Total Occlusion
Registry: Ten-Year Follow-Up Results of Chronic
Total Occlusion Revascularization

50 — OMT
- CTO-PCI

HR 0.64, 95% CI 0.45-0.91, p=0.01

40
:\5
=
‘6 30
@
L 20.8%
o 18.9%
(4]
5 20
©
(@)
o 13.6%
10 6.9% — i1 :
a% 0%
0 - 2.2%

Park et al, Am Heart Assoc 2021

0.48 —

0.44 —

0.40 — W No CTO Revasc ~
0.36 - W Revasc CTO

0.32 -

0.28 - IJ’

0.24 - /,_I
0.20 - ’
0.16 / el

0.12 =

0.04 - f/;,_/f/

0.00 —

Log-Rank test p<.0001

All-cause mortality (%)

Number of patients at risk

No CTO Revase 1122 1041

2: Revasc

cTO 443 42¢ 41 303 363 288 0
| | | I I | |
0 2 A 6 8 10 12

Years from initial angiogram

Strauss et al, Circ Cardiovasc Interv 2021
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Myocardial Cororonary Revascularization

Revascularization to improve symptoms

In CCS patients with persistent angina or anginal equivalent, despite guideline-directed medical treatment, myocardial revascularization of
functionally significant obstructive CAD is recommended to improve symptoms,*%32'402.732.734.757

Revascularization to improve outcomes

In chronic coronary syndrome patients with left ventricular ejection fraction >35%

In CCS patients with LVEF >35%, myocardial revascularization is recommended, in addition to guideline-directed medical therapy, for
patients with functionally significant left main stem stenosis to improve survival,”'®7!?#5%8¢0

In CCS patients with LVEF >35%, myocardial revascularization is recommended, in addition to guideline-directed medical therapy, for ..

patients with functionally significant three-vessel disease to improve long-term survival and to reduce long-term cardiovascular mortality
and the risk of spontaneous myocardial infarction,*>*¢*17.732-734

In CCS patients with LVEF >35%, myocardial revascularization is recommended, in addition to guideline-directed medical therapy, for
patients with functionally significant single- or two-vessel disease involving the proximal LAD, to reduce long-term cardiovascular mortality
and the risk of spontaneous myocardial infarction,>*°¢317.71%,732-734

In chronic coronary syndrome patients with left ventricular ejection fraction <35%

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.

In surgically eligible CCS patients with multivessel CAD and LVEF <35%, myocardial revascularization with CABG is recommended over --

medical therapy alone to improve long-term survival,”*>*74%8¢1
-

C

In selected CCS patients with functionally significant MVD and LVEF <35% who are at high surgical risk or not operable, PClI may be
considered as an alternative to CABG,*%%7??

Vrints C et al, Eur Heart J 2024
ESC Guidelines for the management of chronic coronary syndromes
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What Next?




CTO revascularisation indicated

Isolated CTO CTO in the context of MVD CTO in previous CABG
Non-LAD CTO |«'» | LADCTO
J I
A v v
Heart Team evaluation
. Surgical risk
CTO complexity . STS score
. J-CTO score . Logistic
. CT scan-derived J-CTO EuroSCORE I

Score

Local CTO PCI expertise

Porcelain aorta

Aortic arch atherosclerosis

Anesthesiologist

Patient

’ Cardiac imager ’
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RCA-CTO PCI by retrograde approach 2018
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Follow-up Coronary Angiography 2026 (8 years later)
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CTO in MVD




3 Vessel diseased including 1 CTO
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CX-CTO PCI
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Bifurcation LAD-D1 and LM PCI by DKMC
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RCA PCI
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CTO and Complex High-Risk Indicated (CHIP)
Percutaneous Coronary Intervention (PCI)

Patient

MVD, UPLM
Comorbidities

Disease, CTO,
calcified lesions

HF, DM, age,
PVD, prior
surgery

. Stable/Decompensated
Hemodynamic LVEF<35%, hemodynamic
Compromise instability
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