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Symptoms: chest pain
Biomarkers: Δ troponin

Coronary angiogram

Provisional diagnosis: Acute MI



Pasupathy et al . Circulation.2017

↑ troponin→ organ specific rather than ischemic specific

Troponin positive nonobstructive coronary arteries 
(TP-NOCA)



Standardized Diagnostic Criteria for MINOCA

1. AMI criteria - detection of a rise and/or fall of cTn values with at least one value above the 99th percentile URL and 
at least one of the following:

•Symptoms of myocardial ischaemia;
•New ischaemic ECG changes;
•Development of pathological Q waves;
•Imaging evidence of new loss of viable myocardium or new regional wall motion abnormality in a pattern consistent with an 
ischaemic aetiology;
•Identification of a coronary thrombus by angiography or autopsy (not for type 2 or 3 MIs).

2. Nonobstructive coronary arteries on angiography:

Defined as the absence of obstructive disease on angiography (ie, no coronary artery stenosis ≥50%) in any major 
epicardial vessel

This includes patients with:
Normal coronary arteries (no angiographic stenosis)
Mild luminal irregularities (angiographic stenosis <30% stenoses)
Moderate coronary atherosclerotic lesions (stenoses >30% but <50%)

3.  no other clinically overt specific cause that can serve an alternative cause for the acute presentation (eg. sepsis, 
pulmonary embolism, myocarditis)



EuroIntervention 2021;17:e875-e887

In theory



• lack of specificity of ischaemic symptoms and ischaemic ECG changes
• difficulty in measuring the exact degree of stenosis on coronary angiography 

EuroIntervention 2021;17:e875-e887

In the real world, the situation is much less clear…

In theory In clinical practice



Difficult to do?

Use the traffic light approach!



Tamis-Holland. Circulation 2019



Evaluation of patients with a 
working diagnosis of 

MINOCA

Byrne et al. EHJ, Volume 44, Issue 38, 7 October 2023 



Specific Causes of MINOCA

Tamis-Holland. Circulation 2019



EuroIntervention 2021;17:e875-e887

CMR

T2wSTIR sequence – oedema
transmural contrast enhancement in LGE 
sequence→ scarring→ AMI limited to a small area 
(embolic genesis?)

widespread subepicardial signal increase →myocarditis



TIMING OF CMR EXAMINATION

EuroIntervention 2021;17:e875-e887
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OCT



Representative OCT Images in MINOCAs

Zeng et al. JACC cardiovascular Imaging, 2023



Utility of comprehensive evaluation in MINOCA

Pelliccia et al International Journal of Cardiology, 2021



OCT +CMR

• 301 women enrolled at 16 sites

• Mean age 60

• OCT acquisition 2 days

• CMR acquisition 6 days





Safety and prognostic relevance of 
invasive coronary provocative tests

• 80 consecutive patients 

• mean age 63.0± 10.7 years

• 40 (50%) male

Montone et al European Heart Journal (2018) 39, 91–98



A positive provocative test for spasm is 
safe and identifies a high-risk subset of 

patients



MINOCA BAT

MINOCA BAT aims to randomize at least 3500 MINOCA patients to treatment with ACE inhibitors/ARBs and β-
blockers or matching placebo.
• all-cause mortality and cardiovascular events at 1 year 
• explore the benefits of routine cardioprotective therapies in MINOCA patients.



SWEDEHEART registry

Circulation. 2017;135:1481–1489

Medical Treatment

0.77 (0.68–0.87) 0.82 (0.73–0.93)

0.86 (0.74–1.01) 0.90 (0.74–1.08)



EuroIntervention 2021;17:e875-e887

Finding from observational studies regarding benefit of secondary prevention treatment



Prognostic impact of secondary prevention treatment following myocardial infarction 
with non-obstructive coronary arteries (MINOCA): 
Bayesian versus frequentist meta-analysis

Samaras et al. Eur Heart J Open. 2022 Nov 23;2(6):oeac077.



Prognostic impact of secondary prevention treatment following myocardial infarction 
with non-obstructive coronary arteries (MINOCA): 
Bayesian versus frequentist meta-analysis

Samaras et al. Eur Heart J Open. 2022 Nov 23;2(6):oeac077.



Prognostic impact of secondary prevention treatment following 
myocardial infarction with non-obstructive coronary arteries (MINOCA): 
Bayesian versus frequentist meta-analysis

Samaras et al. Eur Heart J Open. 2022 Nov 23;2(6):oeac077.



MINOCA challenges

• True prevalence and prognosis unknown

• Multiple diagnostic work-ups 
✓Cost

✓Expertise

✓Lack of clear sequence

• Treatment ?



Conclusions

• TpNOCA

Diagnosed at the time of angiography

Requires further investigations to delineate:
✓ Extra cardiac causes (eg d-dimers, CTPA)
✓ Non-ischemic cardiac causes (CMR imaging)

• MINOCA

Diagnosed after exclusion of non-ischemic causes

Requires further investigation for specific cause → Don’t give up!

• Underlying-cause targeted therapy: 
• plaque disruption → SAPT 
• +thrombus → DAPT
• Spasm (positive Ach test)→ calcium channel blockers
• SCAD→ revascularization vs medical management



Thank you for your attention!


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 8
	Slide 9
	Slide 11: Evaluation of patients with a working diagnosis of MINOCA
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Utility of comprehensive evaluation in MINOCA
	Slide 18: OCT +CMR
	Slide 19
	Slide 20: Safety and prognostic relevance of invasive coronary provocative tests
	Slide 21: A positive provocative test for spasm is safe and identifies a high-risk subset of patients
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28: MINOCA challenges
	Slide 29: Conclusions
	Slide 30

