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Background
T2 mapping by cardiovascular magnetic resonance (CMR) has been recently proposed as a robust and accurate technique to identify the presence myocardial inflammation. Standardization of post-processing, including assessment of reproducibility and discrimination between health and disease, is necessary for implementation of this technique in clinical practice. Acute myocarditis is characterised by diffuse overspill of intracellular and interstitial edema and inflammatory infiltration. We examined regional T2 values in healthy volunteers (n = 40) and in patients presenting with clinical diagnosis of acute myocarditis (n = 59), and compared several postprocessing approaches to T1 mapping in discrimination between health and disease.

Methods
All subjects underwent a CMR study for routine assessment of myocardialfunction and scar, as well as T1 and T2 mapping, using 3(3)3(3)5 MOLLI and GraSE sequence, respectively, using 3-Tesla clinical scanner. T2 maps were acquired in apical, midventricular and basal short-axis slice (SAX). Two independent observers measured T2 values from quantitative maps in 16 segments, complete SAX coverage and septal T2 values in patients and controls. Intra- and inter-observer reproducibility of T1 and T2 mapping was assessed using Bland-Altman methods. Discrimination between health and disease was assessed by binary logistic regression.

Results
Intra- and inter-observer agreements for native T1 (r = 0.98; r = 0.97, p < 0.001) and native T2 (r = 0.97; mean difference (MD) ± SD = -0.05 ± 1.85; r = 0.95, p < 0.001 MD ± SD = 0.01 ± 2.5) values across the whole cohort were very high. Similarly, the intra- and inter-observer coefficients of variation (CoV) for T1 (0.66%; 1.19%) and T2 (1.85%; 2.5%) values were low. In healthy controls there were no significant difference between 16 segments (p = 0.21), SASX slices (p = 0.48) nor between segments and midventricular septal sampling (p = 0.67), inidcating no regional variations of T2 values in healthy myocardium.
Compared to controls, T2 values were significantly raised in patients with myocarditis (T2 values (msec: septal: 48 ± 3 vs. 56 ± 6, SAX: 49 ± 4 vs. 57 ± 8, p < 0.001). Septal T1 values were not significantly different to SAX T2 values of the same slice (r = 0.62, p < 0.001). Midventricular septal measurements were similar to segmental T2 values (p = 0.37). Midventricular septal (ConSept) T1 and T2 values were independent discriminators between health controls and patients with myocarditis. Native T1 values were more accurate than T2 values to (T1 vs. T2, diagnostic accuracy, 98 vs. 84%, (AUC T1: 0,99; T2: 0.89).

Conclusions
We demonstrate that T2 values are useful in detection of myocardial inflammation, whereby septal T2 values are comparable to regional and SAX T2 values in healthy myocardium and acute myocarditis. Both native T1 and T2 using conservative myocardial septal measurements provide accurate, reproducible and easy to apply measurements of mycoardial inflammation.[image: A12968_2016_Article_4802_Fig1_HTML.jpg]
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