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 Cardiac ischaemia caused by vascular dysfunction in the setting of non-obstructive
coronary atherosclerosis has been defined INOCA. In this condition, the mismatch
between blood supply and myocardial oxygen demands may be caused by
structural or vasomotor disorders at a microcirculatory level and/or epicardial
coronary artery spasm. At least 10% to 30% of patients presenting with signs or
symptoms of angina have no significant coronary artery disease (CAD) on invasive
coronary angiography.

 Potential explanations for the apparent increasing prevalence of stable INOCA
include more sensitive diagnostics, including advanced cardiac imaging and
high‐sensitive troponins.

 The association between traditional cardiovascular risk factors and INOCA is not
well established. Diabetes is not frequently found in this category of patients, while
hypertension and dyslipidaemia are relatively more prevalent. Smoking habits has
been associated with coronary microvascular dysfunction (CMD).



 In all studies, there is a strong female preponderance for the condition. Compared
with men, women have a higher incidence of signs and symptoms of myocardial
ischemia, yet 30% to 50% of women who undergo coronary angiography do not
have obstructive CAD.

 Myocardial infarction in the absence of obstructive coronary artery disease
(MINOCA) is diagnosed in patients with features of acute myocardial infarction
(AMI) with non-obstructive coronary arteries on angiography. The diagnosis can
be made in case of no coronary artery stenosis ≥ 50% in any potential infarct-
related artery, in the absence of a specific alternate diagnosis for the clinical
presentation.

 The prevalence of MINOCA in large AMI registries ranges from 5% and 25%,
depending on the population examined
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microvascular dysfunction is highly prevalent in women with chest pain in the absence of coronary artery disease: results from the NHLBI WISE study. Am 
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 MINOCA patient characteristics differ from those of other AMI and Chronic
Coronary Syndrome (CCS). MINOCA subjects are younger, are more often female,
and tend to have fewer traditional cardiovascular risk factors. In the Variation in
Recovery: Role of Gender on Outcomes of Young AMI Patients (VIRGO) study,
women were disproportionately represented and had 5-fold higher odds of
presenting with MINOCA than men.

 The prevalence of traditional CAD risk factors and clinical features also varies
among patients with MINOCA versus AMI with obstructive CAD coronary artery
disease. All traditional cardiovascular risk factors are less frequent in MINOCA
than in their counterparts with CAD; however consistent data have been observed
only for dyslipidaemia.

https://doi.org/10.1161/circulationaha.117.031650



 CORONARY MICROVASCULAR DYSFUNCTION – MICROVASCULAR ANGINA

 EPICARDIAL CORONARY ARTERY SPASM – VASOSPASTIC ANGINA
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 Epicardial vessel spasm typically has an origin in a hyper-reactive epicardial
coronary segment that undergoes maximal contraction

 hen exposed to a vasoconstrictor stimulus.55 Among such triggering stimuli are
smoking, drugs, peaks in blood pressure (BP), cold exposure, emotional stress, and
hyperventilation. Severe coronary vasospasm may also occur in the context of
allergic reactions (Kounis syndrome). Coronary segments adjacent to implanted
drug-eluting stents may also become prone to undergo coronary spasm.

 The substrate of coronary spasm can be found in abnormal function of both
vascular smooth muscle and endothelial cells. A primary and non-specific hyper-
reactivity of coronary vascular smooth muscle cells has been consistently
demonstrated in patients with variant angina and appears to be a key component
of epicardial vessel spasm. Available evidence suggests that endothelial
dysfunction facilitates the induction of spasm in predisposed coronary segments

Lanza GA, Careri G, Crea F. Mechanisms of coronary artery spasm. Circulation 2011;124:1774–1782.
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 Current evidence indicates that INOCA is not a benign condition, as these patients
have impaired quality of life, higher risk of disability and higher incidence of MACE
including death, non-fatal myocardial infarction, heart failure, re-hospitalization and
repeated coronary angiography for recurrent angina.

 The incidence of all-cause death and non-fatal myocardial infarction has been shown
higher in patients with non-obstructive CAD as compared to those with
angiographically normal coronary arteries. When ischemia is documented through the
demonstration of CMD or endothelial dysfunction, the prognosis is further impaired.
Epicardial vasospasm is associated with major adverse events including sudden
cardiac death, acute myocardial infarction and syncope which may unfortunately occur
before the diagnosis is established.

 Almost two thirds of women undergoing clinically indicated coronary angiography for
suspected ischemic heart disease in the original cohort of the WISE study were
diagnosed with INOCA.
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