T2 mapping in acute and recovered myocarditis: potential role in clinical surveillance

Background:
Cardiovascular magnetic resonance (CMR) is a versatile imaging modality that allows assessment of myocardial oedema suggestive of active inflammation. Ongoing inflammation due to viral myocarditis is implicated in the progression to inflammatory dilated cardiomyopathy in one third of cases. Conventional CMR imaging relies upon qualitative visual analysis of T2-weighted images, but recent advances in T2 mapping have improved sensitivity and allow quantitative analysis on a pixel-wise level. In this study, we aimed to evaluate the role of T2 mapping to detect low-levels of ongoing cardiac inflammation at different stages of disease.
Method:

Patients were recruited prospectively with confirmed acute myocarditis (chest pain, troponin elevation, unobstructed coronary arteries and CMR evidence of myocardial oedema; 11 inpatients, mean age 34 +/-10 years, all male), and retrospectively with a past history of confirmed acute myocarditis (12 patients, mean age 35±13 years, all male, time from acute presentation 5.7+/-3.9 years). All patients underwent CMR on a 3T system (MAGNETOM Skyra, Siemens), and troponin-I and BNP were measured on the same day. Prospective patients were additionally re-assessed at 3-months. T2 mapping was performed using T2-prepared balanced steady-state free-single shot-images with 4 T2-prep times (0–75ms). TE/TR=1.1/2.5ms, flip-angle=35o, GRAPPA x2, 6/8ths partial Fourier, 1.9x2.2x8mm resolution, 360x285mm field of view. A global region of interest was manually drawn by a single blinded observer in the basal ventricular slice. Results were compared with 9 healthy volunteers (mean age 27+/-6 years, 56% male).    
Results:

In patients with acute myocarditis, mean global T2 was 42+/-1.4msec compared to 40+/-1.3msec in healthy volunteers (p<0.005). No difference was found between T2 values at presentation and 3-month follow-up (p=0.1), despite normalisation of troponin in all patients at 3 months. In the retrospective group, mean T2 had normalised to 40+/-1.5msec with preserved ventricular function, comparable to healthy volunteers. Unlike troponin, BNP remained mildly elevated in 3 patients (mean 23ng/mL) at 3 months, but none in the retrospective group.
Conclusion:

Our findings suggest that T2 values remain persistently elevated at 3-months following acute presentation despite normalisation of cardiac troponin levels. Persistent inflammation is known to increase risk of relapse. Further investigation is required to assess whether T2 mapping provides a useful biomarker in this small but important subsets of patients.    

Figure 1. Boxplot to show distribution of CMR T2 mapping values representing myocardial oedema at different stages of myocarditis compared with healthy volunteers


Lota et al, 2017

[image: image1.jpg]Basal-ventricular slice global T2time (msec)

430

410

390

370

350

Healthy Volunteer

Acute Myocarditis - Baseline - Acute Myocarditis - 3 months

Long-term follow-up




