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            Key Points

                	
                  Prearterioles (100â€“500 Î¼m in diameter) and arterioles (<100 Î¼m in diameter, the site of metabolic regulation of myocardial blood flow) make up the coronary microcirculation

                
	
                  In the past 2 decades, coronary microvascular dysfunction emerged as an important mechanism of myocardial ischaemia

                
	
                  Coronary microvascular dysfunction can result from functional and/or structural alterations, the relative importance of which seems to vary across clinical settings; several such alterations can also coexist in one condition

                
	
                  No technique can visualize the coronary microcirculation in vivo in humans; microvascular function is, therefore, assessed indirectly, through measurements of coronary or myocardial blood flow and coronary flow reserve

                
	
                  Several invasive and noninvasive techniques can be used to assess microvascular function, including intracoronary Doppler flow velocity wires, PET, and cardiac MRI

                


              

Abstract
Obstructive disease of the epicardial coronary arteries was recognized as the cause of angina pectoris >2 centuries ago, and sudden thrombotic occlusion of an epicardial coronary artery has been established as the cause of acute myocardial infarction for >100 years. In the past 2 decades, dysfunction of the coronary microvasculature emerged as an additional mechanism of myocardial ischaemia that bears important prognostic implications. The coronary microvasculature (vessels <300 Î¼m in diameter) cannot be directly imaged in vivo, but a number of invasive and noninvasive techniques, each with relative advantages and pitfalls, can be used to assess parameters that depend directly on coronary microvascular function. These methods include invasive or noninvasive measurement of Doppler-derived coronary blood flow velocity reserve, assessment of myocardial blood flow and flow reserve using noninvasive imaging, and calculation of microcirculatory resistance indexes during coronary catheterization. These advanced techniques for assessment of the coronary microvasculature have provided novel insights into the pathophysiological role of coronary microvascular dysfunction in the development of myocardial ischaemia in different clinical conditions.
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                    Figure 1: Coronary arterial circulation.[image: ]


Figure 2: Remodelling of coronary arterioles is associated with coronary microvascular dysfunction.[image: ]


Figure 3: Coronary microvascular dysfunction can result from a variable combination of abnormal vasodilatation (owing to endothelium-dependent and endothelium-independent mechanisms) and increased vasoconstriction caused by various stimuli.[image: ]


Figure 4: Coronary microvascular dysfunction can result from abnormal extravascular pressure.[image: ]


Figure 5: Blood and tissue input functions for calculation of myocardial blood flow using PET and cardiac MRI.[image: ]


Figure 6: Reverse coronary arteriolar remodelling after treatment in arterial hypertension.[image: ]


Figure 7: Microvascular obstruction.[image: ]


Figure 8: Coronary flow velocity reserve after acute infarction predicts mortality at follow-up.[image: ]
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