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CHAPTER 5

CORONARY MICROVASCULAR DYSFUNCTION: 
DIAGNOSTIC CHALLENGES AND EMERGING 

THERAPIES

Mehmet Semih BELPINAR1

INTRODUCTION

Coronary microvascular dysfunction (CMD) is defined by structural and func-
tional abnormalities of the small coronary vessels (arterioles and capillaries) that 
impair the regulation of coronary blood flow, leading to myocardial ischemia in 
the absence of obstructive epicardial coronary artery disease.1,2 CMD has gained 
recognition as an important cause of angina in patients with “normal” coronary 
arteries on angiography, and it contributes to a spectrum of cardiovascular con-
ditions including ischemia with no obstructive coronary arteries (INOCA) and 
heart failure with preserved ejection fraction (HFpEF). 1,3 Once regarded as a rel-
atively benign syndrome (formerly called “cardiac syndrome X”), it is now clear 
that CMD is associated with elevated risks of adverse outcomes such as myocardi-
al infarction, stroke, heart failure, and cardiac death. 3–5 For example, women with 
angina and no obstructive coronary disease who have evidence of CMD experi-
ence higher rates of major adverse cardiac events (MACE) over time compared to 
those without CMD.3,4 The prevalence of CMD is substantial – large angiographic 
series have shown that up to 50% of patients undergoing coronary angiography 
for anginal symptoms have no obstructive coronary artery disease (CAD)6, and 
detailed testing reveals coronary microvascular or vasomotor dysfunction in a 
majority of these cases. 7,8 Despite these observations, CMD has often been un-
der-recognized in clinical practice, as patients with angina and “normal” coro-
naries were historically mislabeled as having non-cardiac chest pain or anxiety. 
2,9 Greater awareness and improved diagnostic techniques are now shedding light 
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