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Pathogenetic uncertainties in SX

• Is it a cardiac disease?

• Is microvascular dysfunction present? 

• Does myocardial dysfunction cause ischemia?



Abnormal cardiac adrenergic nerve function in SX 

detected by MIBG myocardial scintigraphy

(Lanza et al, Circulation 1998)
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Microvascular dysfunction in SX 

detected by stress CMR

(Lanza et al, JACC 2008) 
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Consequences of ischemia-reperfusion

Ischemia Ischemic cascade

Reactive oxygen species

Lipid peroxidation products
(isoprostanes, lipid hydroperoxides, conjugated dienes)  

Reperfusion

Lactate



Myocardial ischemia in SX detected by the release of 

lipid peroxidation products during stress
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PTCA (LAD) n=6

SX (AP) n=9

Controls (AP) n=5

(Buffon et al, Am J Physiol 2001)



European Heart Journal





(Patel et al, NEJM 2010)

Obstructive CAD in patients with 

suspected angina  (n=398,978)
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(Ford et al, JACC 2018)

Stratified medical therapy using invasive 
coronary function testing in angina: 

CORMICA trial



(Boden et al, JACC 23)
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Causes of MINOCA

• Epicardial causes

• Coronary spasm

• Plaque fissure with positive remodeling

• Coronary dissection

• Microvascular causes

• Unstable microvascular angina

• Takotsubo syndrome

• Myocarditis

• Coronary thromboembolism



Eliminato l'impossibile, ciò che resta, per quanto 

improbabile sia, deve essere la verità

Il segno dei quattro

Sherlock Holmes (Sir Arthur Conan Doyle)


