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How can MINOCA be diagnosed? An anecdotal case 
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Abstract
Nowadays, normal or unobstructed coronaries in patients presenting at ED with chest pain and troponin positivity occurs more frequently in the emergency 
department, especially in women. A definite diagnosis may prove elusive and long-term management of such patients poses more difficult questions. Cardiac 
Magnetic Resonance imaging may prove to be useful in most of such situations by providing a certain or most likely diagnosis, but particularly by excluding non-
cardiac etiologies. MINOCA pathophysiology is still poorly understood which makes its diagnostics and treatment challenging in everyday clinical practice. The aim 
of this case report is to assess and discuss the clinical presentation and characteristics of a MINOCA patient in the setting of inconclusive cardiovascular imaging 
evidence.
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Introduction
The ESC working group has well established the diagnostic criteria 

for MINOCA syndrome [1]. The diagnosis of MINOCA requires the 
following points.

1. Clinical and/or biochemical evidence of acute MI with increased 
biomarkers for myocardial injury and electrocardiographic changes, 

2. The exclusion of obstructive coronary artery disease as defined 
by coronary stenosis < 50% (either invasively or with computed 
tomography angiography), and no other apparent cause for the 
acute presentation

Therefore, clinical history, electrocardiogram (ECG), specific 
cardiac enzymes, echocardiography, coronary and left ventricular 
angiography, are the first line of diagnostic investigation to identify the 
causes of MINOCA [2]. MINOCA might be just an initial and general 
diagnosis which does not describe underlying pathophysiology. 
The potential pathophysiological mechanisms of a clinical scenario 
where Myocardial Infarction (MI) may be diagnosed according to the 
definition, are much more complex considered that the main cause 
of MI is obstructive coronary disease. These include both coronary 
and non-coronary pathologies. The coronary causes comprise several 
different mechanisms. Thromboembolism itself may be an underlying 
pathological factor or may be caused by plaque rupture or coronary spasm. 
This includes also thrombotic disorders (hereditary or acquired) [3].

Plaque disruption may be caused by erosion, ulceration, plaque 
rupture, and intraplaque haemorrhage. Coronary artery spasm may be 
present not only due to endogenous causes but may be provoked by 
exogenous substances like cocaine [4,5]. Non-coronary aetiologies are 
also frequent in MINOCA patients. It is important to recognize well-
defined diseases with described aetiologies like myocarditis, pulmonary 
embolism or Takotsubo cardiomyopathy in patients initially described 
as MINOCA. 

MINOCA patients represent a conundrum given the many 
possible aetiologies, but the most likely underlying mechanism could 

be an epicardial coronary spasm or unstable coronary plaques not 
revealed or not understood by angiography. Coronary artery spasm 
may potentially contribute to the pathogenesis of AMI in patients 
without obstructive CAD and particularly warrants close consideration 
in those with MINOCA. This reflects a vascular smooth muscle hyper-
reactivity to endogenous vasospastic substances (as in vasospastic 
angina) but may also occur in the context of exogenous vasospastic 
agents. Microvascular spasm is also a potential cause of MINOCA 
since elevated troponins have been detected via ultrasensitive assays 
following provocative spasm testing, despite the absence of inducible 
large vessel spasm [6]. 

Its pathophysiology is poorly understood which makes diagnostics 
and treatment of MINOCA challenging in everyday clinical practice. 
The aim of this case report was to assess and discuss the clinical 
presentation and characteristics of MINOCA patient in a context of 
inconclusive cardiovascular imaging evidence. 

Case Report
A 58-year-old female, with no prior medical history, presented to 

the ED for sudden nocturnal sharp chest pain radiated to the back. Her 
first ECG resulted quite normal (Figure 1), while blood analysis found 
out specific highly sensitive Troponin over normal limits (82 ng/L first 
check, then 400). Additionally, a fast echocardiogram showed marked 
hypokinesia at the mid-apical segment of left ventricular septal wall. 
She was immediately treated for Acute Coronary Syndrome (ACS) 
with beta-blocker, venitrin infusion, antiaggregant and anticoagulation 
therapy with pain relief and stable hemodynamics. Then, the patient 
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was taken urgently to the catheterization lab where she was found to 
have to have a right hypoplastic coronary artery and a dominant left 
coronary artery free of atherosclerotic obstructive disease (Figure 2). 
The ECG of the day after (Figure 3), taken during the recovery in the 
cardiology department, showed significant changes in the ST-segment 
and T-wave in the precordial anteroseptal leads which suggested 
ischemia. Anyway, a few days later she was discharged in good 
health from the hospital with a diagnosis of suspected myocarditis. 
A follow-up ECG done at the GP’s office (Figure 3) showed that the 
significant changes recorded in the cardiology department were more 
accentuated, confirming ST-segment elevation and Negative T-waves 
in the precordial anteroseptal leads. Also, a TTE confirmed a slight 
anteroseptal hypokinesis. Subsequently, 15 days later a CMR was 
performed to rule out myocarditis or other pathologies with myocardial 
damage, as both cardiologists and GP’s have suspected. However, 
radiologists reported that no signs of myocarditis were shown by the 
CMR and there was no mention of myocardial damage like oedema or 
scar or signs of microvascular obstruction (MVO), even though some 
images (Figure 4) could suggest oedema on the Antero-mid-septal and 
apical wall suitable for microvascular obstruction compatible with the 
ECG findings and clinical presentation. 

Discussion
The discussion aims to highlight the diagnostic difficulties that 

regard this novel syndrome despite the fact the clinical criteria are 
well defined and established. Vascular dysfunction without obstructive 
coronary disease is more prevalent in women and associated with 
increased use of healthcare resources, higher symptom burden, and 
importantly 2-fold higher mortality, indicating that non-obstructive 
coronary disease is not always a benign condition [7,8].  Simply put, 
this case describes the presentation of acute myocardial infarction with 
ECG changes and troponin positivity without obstructive coronary 
artery disease and with CMR not diriment for MINOCA syndrome.  
In fact, as clinical history demonstrates, the patient was first admitted 
to the emergency department for signs of an acute coronary syndrome 
that was promptly suspected for the rise of specific troponin, and for 
the echocardiographic finding of hypokinesia of the mid and apical 
segment septal wall, even though the ECG resulted apparently normal. 
Consequently, the patient was taken to the hemodynamic laboratory 
to undergo her to coronary angiography, which however showed 
epicardial coronary arteries free from obstructive disease. The next 
inpatient cardiology period ran regularly and after a few days, the 
patient was discharged from the hospital with the diagnosis of suspected 

Figure 1. Normal ECG recorded at the Emergency Department

Figure 2. Coronary angiography with NON-obstructive CAD
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myocarditis. However, the follow-up ECG showed clear changes 
when compared to the ECGs performed in the ED and cardiology 
department, showing an ECG epicardial pattern of anteroseptal wall 
ischemia. A subsequent cardiac magnetic resonance imaging (CMR) 
performed 15 days after the onset of the symptoms appeared at first 
negative reading for myocarditis and indicated just a slight dilatation of 
the left cardiac chambers. Even so, an in-depth view of the CMR images 
showed some suggestive aspects on the apical septal wall compatible 
with minimal myocardial damage with isolated MVO spots. It is 
therefore plausible that the patient had MINOCA cardiac syndrome 
(i.e. coronary spasm, partial occlusion quickly revascularized, etc.) 
without serious consequence thanks to the prompt drug therapy 
performed.  The diagnostic and prognostic impact of cardiovascular 
magnetic resonance imaging plays a key role in assessing patients with 
suspected myocardial infarction with unobstructed coronary arteries. 

Therefore, CMR is strongly recommended by various experts and the 
ESC’s task force when evaluating patients with the working diagnosis 
of MINOCA. In any case, CMR is recommended within 7 days of 
presentation because delayed imaging can sometimes result in some 
features no longer being evident [9].

Yet, as literature reported, there are cases of MINOCA with 
apparently negative CMR. At this regard, a recent study [10] has shown 
that in a large cohort of patients with MINOCA, CMR (median 37 days 
from presentation) identified a final diagnosis in 74% of patients.  Thus, 
in more than 1/4 of the patients, the CMR may show no specific or 
characteristic signs of myocardial infarction. In this case, the diagnosis 
of MINOCA was essentially clinical because of the clear evidence of a 
gradual change in ECG from normal to pathological with a specific and 
significant increase in the troponin in absence of obstructive coronary 

Figure 3.  Follow up ECGs recorded at the Cardiology dept (on the left side) and at GP’s office (on the right side) both showing ST-segment elevation and inverted T Waves in the 
anteroseptal leads

Figure 4. CMR findings that showed a spot of microvascular obstruction (MVO) in anteroseptal and apical wall 
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artery disease, even though the CMR had not been conclusive. The 
timing of CMR may be a factor and finding an alternate diagnosis for the 
rise in troponin becomes relevant. To date, no studies have addressed 
this population, and their management remains unclear. It follows that 
there is still much to do and study on these not straightforward and 
equivocal clinical situations, so quite difficult to diagnose even in the 
modern era of cardiovascular imaging.
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