Evaluation of Interobserver Reproducibility in Cardiac Magnetic Resonance T1 and Extracellular Volume Mapping Techniques

Background: Cardiac magnetic resonance (CMR) native T1 and extracellular volume (ECV) are non-invasive markers of pathological remodelling. ECV is derived from T1 measurements using manually-contoured myocardial and blood pool regions of interest (ROI). We evaluated ROIs from two MRI technicians to assess interobserver reproducibility.

Method: Same-site data were collected from 30 patients (8 dilated cardiomyopathy, 6 controls, 6 left ventricular hypertrophy, 4 hypertrophic cardiomyopathy, 3 ischemic heart disease, 2 cardiac amyloidosis, 1 aortic regurgitation), with same-day haematocrit sampling and native and post-contrast T1 mapping (17/CEN/226). For pre- and post-contrast images, myocardial and blood pool ROIs were contoured on basal and mid-ventricular slices. Bland–Altman analyses assessed interobserver agreement and 95% limits of agreement (LoA) for myocardial and blood pool T1 and ECV at basal, mid, and global (slice-averaged) regions. A two-way random-effects single-measures intraclass correlation coefficient (ICC) was calculated for T1 and ECV in each region.

Results: Pre-contrast myocardial T1 mean was 1251 ms (+/- 55 ms). ICCs were 0.95 (basal), 0.94 (mid), and 0.95 (global), with biases of 11.9 ms (LoA: −15.5 ms, 39.3 ms), 10.5 ms (LoA: −19.3 ms, 40.3 ms), and 11.2 ms (LoA: −13.2 ms, 35.5 ms), respectively. 

Pre-contrast blood pool T1 mean was 1907 ms (+/- 88 ms). ICCs were 0.95 (basal), 0.97 (mid), and 0.97 (global), with biases of −19.8 ms (LoA: −59.6 ms, 20.1 ms), −10.8 ms (LoA: −47.6 ms, 26.0 ms), and −15.3 ms (LoA: −47.5 ms, 17.0 ms). 

ECV ICCs were 0.97 (basal), 0.97 (mid), and 0.98 (global), with biases of 1.1% (LoA: −1.1%, 3.3%), 0.007 (LoA: −1.7%, 3.1%), and 0.9% (LoA: −0.9%, 2.7%).

Conclusion:  Manually-contoured T1 and derived ECV showed excellent interobserver agreement across diverse cardiac presentations. Future work will quantify variability between automated- and manual-contouring methods.

