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Background: Myotonic dystrophy (DM) is a multisystem disorder with progressive skeletal myopathy, cardiac conduction disease and cardiomyopathy. Electrocardiography (ECG) poorly predicts the need for pacemaker therapy, which helps avert sudden death that affects nearly 1/3 of patients. Autopsy evidence of cardiac fibrosis in DM has prompted in vivo studies using cardiac magnetic resonance (CMR); however, traditional late gadolinium enhancement (LGE) CMR may be insensitive to diffuse interstitial fibrosis. We investigated T1 mapping to measure myocardial extracellular volume (ECV) vs. LGE as markers of substrate for conduction system disease and adverse events in DM.
Methods: Over six years, 42 DM patients underwent screening ECG and CMR examination, a subset of which included pre- and post-contrast T1 mapping and measurement of hematocrit. Invasive electrophysiological (EP) testing was performed per clinical discretion, typically in instances of abnormal ECG or LGE-CMR. The presence of conduction disease was defined as a PR interval >200ms and/or QRS >100ms on ECG, H-V interval >70ms by EP testing, or documented episode of ventricular tachycardia or other sustained arrhythmia. 
Results: 27 (64%) DM patients were found to have conduction disease. A higher proportion of patients with vs. those without conduction disease demonstrated baseline LGE-positivity (65% vs. 35%, p=0.10). While ECV did not differ between these groups (24±5 vs. 23±3%, p=NS), those with significant PR prolongation had higher myocardial ECV values compared to those with normal PR intervals (29±3 vs. 23±4%, p=0.03).
Conclusions: Increased myocardial extracellular volume correlates with atrioventricular conduction delay in patients with DM1, who also carry a high risk of heart block and sudden cardiac death. This noninvasive imaging biomarker warrants further evaluation in optimizing primary prevention device placement to reduce adverse outcomes due to conduction system disease in patients with high genetic risk. LGE-CMR may offer prognostic value in identifying DM patients at high risk of cardiac events.

