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CASE Presentation
• 65y.o. Male
• Angina free
• HT, DM, Obese (145kg), Hlip, TIA, minor phys. activity
• Previous inf-post MI - ? years ago
• LVEF – 45%
• 2016 LAD PCI
• Admitted for carotis angioplasty (2017)



2017 Angiography
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2023 Angiography
(presented with NSTEMI)

LVEF= 30%






2023 LAD PCI






What should be the next step?

•CX – RCA PCI?
•OMT?



CTOs are a common finding, present in 18-52% of 
the patients with coronary artery disease who 

undergo coronary angiography

Jeroudi OM, Alomar ME, Michael TT, El Sabbagh A, Patel VG, Mogabgab O, et al. Prevalence and management of coronary 
chronic total occlusions in a tertiary Veterans Affairs hospital. Catheter Cardiovasc Interv 2014;84 (4):637–43



The presence of a CTO is independently associated 
with poorer prognosis, with an almost 2.9-fold 

increased risk of mortality in patients presenting 
with a STEMI and concurrent CTO

Allahwala UK, Jolly SS, Dzavik V, Cairns JA, Kedev S, Balasubramanian K, et al. The Presence of a CTO in a Non-Infarct-Related 
Artery During a STEMI Treated With Contemporary Primary PCI Is Associated With Increased Rates of Early and Late 

Cardiovascular Morbidity and Mortality: The CTO-TOTAL Substudy. JACC Cardiovasc Interv 2018;11 (7):709–11.



What guidelines say?



What guidelines say?



Arguments against opening CTOs

It is already occluded and can’t get any worse

It is worthless to open because most of the muscle must 
already be non-viable

There is no need to intervene even if there is viable 
myocardium because the collateral circulation will suffice



Counter argument

CTOs frequently serve viable myocardium and they 
are all flow limiting



Indications for opening CTOs

• Improving symptoms and quality of life
• Reducing mortality or myocardial infarction
• Improving tolerance to future myocardial infarctions
• Improving left ventricular function
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EURO-CTO trial

doi:10.1093/eurheartj/ehy220



DECISION-CTO Trial

Lee SW, Lee PH, Ahn JM, et al. Randomized Trial 
Evaluating Percutaneous Coronary Intervention 
for the Treatment of Chronic Total 
Occlusion. Circulation. 2019;139(14):1674-1683.
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Total 5179 patients: 2588 undergo PCI, 2591receive OMT
Follow up: median 3.2

ISCHEMİA Trial







Orbita trial
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DECISION-CTO Trial

Lee SW, Lee PH, Ahn JM, et al. Randomized Trial Evaluating Percutaneous Coronary Intervention for the 
Treatment of Chronic Total Occlusion. Circulation. 2019;139(14):1674-1683.

• The study was stopped prematurely after recruiting only 417 (planned 
1200) patients to undergo PCI of all lesions including a CTO and 398 patients to 
PCI of nonCTO lesions only, which limits the power of the analyses.

• There were also high crossover rates from medical therapy to PCI

• The long-term mortality was 1.9% with complete revascularization vs. 3.6% 
with nonCTO PCI only, a non-significant 47% relative risk reduction, similar to 
the magnitude observed in the latest meta-analysis of observational studies.
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• Improving tolerance to future myocardial infarctions
• Improving left ventricular function

Christakopoulos GE, Christopoulos G, Carlino M, et
al. Meta-analysis of clinical outcomes of patients
who underwent percutaneous coronary
interventions for chronic total occlusions. Am J
Cardiol. 2015;115(10):1367-75
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Angina pectoris
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• Improving left ventricular function Explore Trial

van Dongen IM, Elias J, van Houwelingen KG, et al.
Impact of collateralisation to a concomitant chronic total
occlusion in patients with ST-elevation myocardial
infarction: a subanalysis of the EXPLORE randomised
controlled trial. Open Heart. 2018;5(2):e000810. Published
2018 Jul 16.



Explore Trial

van Dongen IM, Elias J, van Houwelingen KG, et al.
Impact of collateralisation to a concomitant chronic total
occlusion in patients with ST-elevation myocardial
infarction: a subanalysis of the EXPLORE randomised
controlled trial. Open Heart. 2018;5(2):e000810. Published
2018 Jul 16.
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Explore Trial

 This study was assessing only ventricular remodelling in patients
presenting with a STEMI with concurrent CTO, and hence does not reflect
the majority of patients considered for CTO PC

 While no difference in the primary endpoint was observed, those with
well-developed collaterals supplying the CTO territory (Rentropgrades 2-
3) had significantly higher LVEF at 4 months (46.2±11.4% vs. 42.1±12.7%,
p=0.004).

 Residual ischemia or viability in the CTO territory was not assessed prior
to CTO PC

• Improving symptoms and quality of life
• Reducing mortality or myocardial infarction
• Improving tolerance to future myocardial infarctions

• Improving left ventricular function



Explore Trial

 Furthermore, the success rate of this study was relatively low, particularly
compared to the other randomised trials published in the last few years,
which may reflect eithermore complex disease, or recruitment in less
experienced centres.

• Improving symptoms and quality of life
• Reducing mortality or myocardial infarction
• Improving tolerance to future myocardial infarctions

• Improving left ventricular function



CTO specific studies, as well as general stable coronary disease studies, suggest 
that there is a survival benefit with revascularisation when the ischaemic

territory is greater than 12.5% of at risk myocardium. It is thus unsurprising that 
the mortality benefit appears to be particularly related to PCI of the LAD, rather 

than the RCA

• Safley DM, Koshy S, Grantham JA, Bybee KA, House JA, Kennedy KF, et al. Changes in myocardial ischemic burden following 
percutaneous coronary intervention of chronic total occlusions. Catheter Cardiovasc Interv 2011;78(3):337–43.

• Claessen BE, Dangas GD, Godino C, Henriques JP, Leon MB, Park SJ, et al. Impact of target vessel on long-term survival after 
percutaneous coronary intervention for chronic total occlusions. Catheter Cardiovasc Interv 2013;82(1):76–82.

• Improving symptoms and quality of life
• Reducing mortality or myocardial infarction
• Improving tolerance to future myocardial infarctions

 Improving left ventricular function



Safley DM, Koshy S, Grantham JA, et al. Changes in myocardial ischemic 
burden following percutaneous coronary intervention of chronic total 
occlusions. Catheter Cardiovasc Interv. 2011;78(3):337-343.

• Improving symptoms and quality of life
• Reducing mortality or myocardial infarction
• Improving tolerance to future myocardial infarctions

• Improving left ventricular function

1. SDS <4—normal/minimal ischemia (<5%     
of ischemic myocardium); 

2. SDS 4–8—mild ischemia (5– 9.9%); 
3. SDS 9–13—moderate ischemia (10–16%); 
4. SDS >13—severe ischemia (>16%)

Patients were stratified by 
their initial MPI summed 
difference score (SDS) 



Safley DM, Koshy S, Grantham JA, et al. Changes in myocardial ischemic 
burden following percutaneous coronary intervention of chronic total 
occlusions. Catheter Cardiovasc Interv. 2011;78(3):337-343.

• Improving symptoms and quality of life
• Reducing mortality or myocardial infarction
• Improving tolerance to future myocardial infarctions

• Improving left ventricular function NO ISHEMIA = HARM!



Safley DM, Koshy S, Grantham JA, et al. Changes in myocardial ischemic 
burden following percutaneous coronary intervention of chronic total 
occlusions. Catheter Cardiovasc Interv. 2011;78(3):337-343.
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• Improving tolerance to future myocardial infarctions

• Improving left ventricular function



What should be the next step?

•CX – RCA PCI?
•OMT?



2023 SPECT

Apical infero-lateral wall nonviable
Other segments viable



2023 SPECT

Apical infero-lateral wall nonviable
Other segments viable



2023 CX PCI






Take Home Message
• Neither ISHEMIA nor other CTO-centric RCTs shows death and MI benefit in stable 

IHD.

• LAD CTO PCI shows more improvement in LVEF compared with OMT alone. 

• There is a survival benefit with revascularisation when the ischaemic territory is 
greater than 12.5% of at risk myocardium

• With evident myocardial viability by MPI and CMR revascularization was associated 
with lower mortality

• Patients with good collaterals (Rentrop grade 2-3) had significantly higher LVEF and 
shows benefit in survey
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