Indications for Cardiovascular MRI

Case 10: MRI of Myocardial Infarction
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Our MRI examination of possible acute myocardial infarction or known recent infarction includes an assessment of global and regional heart function, resting myocardial perfusion, and delayed imaging of myocardial contrast enhancement. 

The MRI assessment of left ventricular function is comparable in resolution to that attainable by echocardiography without any limitations related to the ultrasonic windows. In this example, the basal inferior wall is thinner than normal and close to akinetic. Note the normal wall thickening 2 cm away at the mid-ventricular level.

Resting myocardial perfusion can now be imaged in an 8-slice acquisition every other heartbeat and at a resolution approximately double that attainable by PET scanners and 3-4 times that attainable by nuclear SPECT imaging. These images start dark. Areas with adequate blood flow brighten with the local arrival of the intravenous contrast bolus. Thus, first the right heart chambers enhance, then the LV cavity, finally the myocardium enhances. The dark patch in the endocardium of the inferior septum represents a residual perfusion defect after myocardial infarction. 

The delayed images of contrast enhancement patterns correlate with pathologic measures of myocardial infarction but additional clinical validation is still underway. In this final method, normal myocardium appears uniformly dark. At the mid-ventricle (right image), one sees a uniform dark donut-shaped ring consistent with the normal function at that level. At the basal level (left image), the area of infarction in the inferior wall appears bright. The area of infarction is highlighted as a red patch in the accompanying diagram. 
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