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Objectives: To assess whether cardiac MRI is able to detect small multifocal myocardial lesions, and to estimate how much myocardial damage is necessary to detect focal late gadolinium enhancement (LGE) in vivo.
Background: Whereas the detection of structural changes affecting large areas of myocardium is reliable by cardiac MRI, detection of multifocal pathologies affecting only a small amount of myocardium is a challenging task.
Methods: Experimental coronary microembolization (ME) was induced by injection of microspheres into the distal portion of the left anterior descending coronary artery in 18 anaesthetized minipigs. In vivo MRI was performed 6h (range 4-8h) after ME using an inversion recovery fast low angle shot sequence after injection of 0.2 mmol/kg body weight Gd-DTPA to assess LGE. Additional ex vivo imaging of the explanted heart was performed using a high resolution inversion recovery fast low angle shot sequence immediately after euthanization. Imaging results were verified by histology.
Results: Streaky LGE among normal appearing myocardium was observed in all animals ex vivo, whereas a total of 12 (67%) animals displayed LGE in vivo, simultaneously. Focal myocardial lesions exceeding 5% of myocardium per section could be detected in 83% by in vivo LGE.
Conclusion: Our results demonstrate that cardiac MRI is able to detect even small multifocal myocardial lesions in an experimental model of ME ex vivo. Focal myocardial lesions exceeding approximately 5% of myocardium per section can be detected reliably by LGE in vivo.

