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Gadolinium-enhanced cardiac magnetic resonance (CMR) imaging allows the assessment of myocardial perfusion, myocardial viability, and myocardial infarction extent in a single exam. Gadolinium kinetics provide three different periods to acquire all this information: 1) myocardial first-pass perfusion of gadolinium is the appropriate phase to detect myocardial ischemia; 2) early gadolinium-enhancement can detect infarcted myocardium unless there is microvascular obstruction; and 3) late gadolinium- enhancement is highly sensitive to either acute or chronic myocardial infarction, and thus permits the myocardial viability assessment.Gadolinium first-pass under stress measure differences between normal and abnormal perfused myocardium. Currently used pharmacological stressor agents are vasodilators, such as adenosine or dipyridamole for perfusion, and the beta-adrenergic agent dobutamine for the analysis of myocardial contraction. Although the dobutamine stress technique is more sensitive detecting myocardial ischemia, adenosine is more suitable for the CMR environment because of its shorter half-life, which allows a better control of its adverse effects.Early gadolinium enhancement allows an easy and accurate detection of microvascular obstruction after acute myocardial infarction, which has adverse prognostic significance. Late gadolinium enhancement has evolved into the first-line method to detect myocardial necrosis and to assess myocardial viability with a high spatial resolution and without the need of stress testing.

