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AIM: Myocarditis is an inflammatory condition characterised by myocardial oedema, which 
is a key diagnostic criterion. The introduction of T2 mapping techniques has enabled the 
quantitative assessment of myocardial oedema using cardiovascular magnetic resonance 
(CMR). This study investigated the demographic, laboratory, clinical, and CMR correlates of T2 
mapping in patients with acute myocarditis.

MATERIALS AND METHODS: This retrospective study included 141 consecutive patients 
with acute myocarditis (113 males, mean age 41.12 ± 19.64 years). All patients met the 
diagnostic criteria for clinically suspected myocarditis with an acute presentation and un
derwent CMR examinations that fulfilled the Lake Louise Criteria.

RESULTS: The mean T2 mapping value in patients was 60.12 ± 6.28 ms. Significantly higher 
T2 mapping values were observed in patients with hypertension (P = 0.039), impaired left 
ventricular ejection fraction (P = 0.001), impaired longitudinal strain (P = 0.002), and late 
gadolinium enhancement (LGE) in the septum (P = 0.023). On multivariable linear regression 
analysis, decreased left ventricle ejection fraction (LVEF) (Beta = − 2.584, P = 0.014) and 
greater LGE extent (Beta = 2.166, P = 0.034) were independently associated with elevated T2 
mapping values.

CONCLUSION: Elevated T2 mapping values are strongly associated with imaging markers of 
disease severity in acute myocarditis, underscoring its role in the comprehensive evaluation 
of myocardial inflammation.
© 2025 The Author(s). Published by Elsevier Ltd on behalf of The Royal College of Radiologists. 
This is an open access article under the CC BY license (http://creativecommons.org/licenses/ 
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Introduction

Myocarditis, defined  as inflammation  of the myocar
dium, is characterised by a highly variable clinical pre
sentation and prognosis.1—5 The disease course varies 
considerably, ranging from complete recovery to severe 
cardiac complications, such as dilated cardiomyopathy, 
heart failure, recurrent episodes of myocarditis, ventricular 
arrhythmias, and sudden cardiac death.6—10

In the acute phase, myocardial oedema, an increase in 
water content within the myocardium, represents the initial 
pathophysiological response to acute myocardial injury.11

Cardiovascular magnetic resonance (CMR), with its su
perior tissue characterisation capabilities, has become the 
reference noninvasive imaging modality for diagnosing 
acute myocarditis.12—16 Traditionally, myocardial oedema 
has been assessed using T2-short tau inversion recovery 
(T2-STIR) sequences. However, these methods are limited 
by their qualitative or semi-quantitative nature.12

Quantitative parametric mapping overcomes these 
limitations by reducing dependence on relative signal in
tensities from reference regions, thereby enhancing 
reproducibility and standardisation in tissue characterisa
tion. Moreover, the use of short breath-hold acquisition 
sequences enhances patient comfort and optimises image 
quality, particularly for individuals who struggle to sustain 
prolonged breath-holds.17,18

T2 mapping CMR has emerged as a powerful tool, 
enabling quantitative analysis of myocardial oedema. This 
technique allows for more sensitive detection of both 
diffuse and subtle changes in myocardial T2 relaxation 
times.17—19 Beyond its diagnostic utility, T2 mapping has 
demonstrated significant  risk stratification  capabilities. 
Spieker et al. showed that elevated T2 mapping values at 
initial presentation were significantly  associated with 
adverse outcomes, including cardiac death, heart trans
plantation, and ventricular assist device implantation.20

Despite these advances, the clinical characteristics 
associated with myocardial oedema quantified  by T2 
mapping during the acute phase and its relationship with 
overall disease severity remain incompletely understood. 
Therefore, this study aimed to systematically investigate 
the cross-sectional associations between CMR-derived T2 
mapping values and patient demographics, clinical data, 
and CMR parameters in individuals with acute myocarditis.

Material and method

Study population

This retrospective, cross-sectional, observational, single- 
centre study included consecutive patients presenting 
with acute myocarditis who underwent CMR between 
March 1, 2017, and October 1, 2024. The diagnosis of acute 
myocarditis was established based on the recommendations 
outlined in the Position Statement of the European Society 
of Cardiology Heart Failure Association21 and the modified 
Lake Louise Criteria for CMR.12 Clinically suspected 

myocarditis was defined  in accordance with the Position 
Statement of the European Society of Cardiology Heart 
Failure Association as follows: the presence of at least one 
clinical criterion (eg acute chest pain, dyspnoea), in 
conjunction with at least one diagnostic criterion from 
different categories, including ECG abnormalities, elevated 
myocytolytic enzymes, morpho-functional abnormalities 
observed through cardiac imaging, and tissue characterisa
tion using CMR.21

In accordance with current guidelines, endomyocardial 
biopsy was performed only in patients with clinically sus
pected myocarditis presenting with progressive or persis
tent severe cardiac dysfunction and/or life-threatening 
conditions. Histological findings  from the biopsies were 
documented.15

Exclusion criteria included individuals under 18 years of 
age, a history of myocardial infarction, pre-existing cardio
myopathy, known systemic diseases, and suspected or 
known prior irreversible myocardial damage. Cardiovascular 
risk factors were extracted from medical records. Hyper
tension was defined as systolic blood pressure ≥140 mmHg 
or diastolic blood pressure ≥90 mmHg. Smoking status was 
categorised as current smokers or nonsmokers. Laboratory 
analyses for cholesterol were performed according to stan
dard protocols, and diabetes status was assessed using the 
World Health Organization (WHO) criteria or an established 
diagnosis of type 2 diabetes. Obesity was defined as a body 
mass index (BMI) >30, consistent with WHO guidelines.

The study received approval from the Institutional Re
view Board, and patient consent was waived due to the 
retrospective nature of the study.

A flowchart outlining the inclusion and exclusion 
criteria is presented in Fig 1.

CMR acquisition

CMR scans were performed at 6.3 ± 2.7 days (median = 6 
days, range = 1—10 days) after hospital admission using a 
Philips Achieva dStream 1.5-T scanner system with anterior 
32-channel phased array coils. The standardised protocol 
used in all patients enrolled during the study included the 
following sequences: Cine images were acquired using 
balanced steady-state free precession and retrospective 
gating during expiratory breath-hold manoeuvers (TE = 1.7 
ms; TR = 3.4 ms; flip angle = 45◦; section thickness = 8 mm) 
in both long-axis (two-, three-, and four-chamber views) and 
short-axis planes. Short-axis stacks covered the whole LV 
with the same centre of slice as 5-into-3 planning.

T2-STIR images were obtained using triple inversion 
recovery T2-weighted pulse sequence (TR = 2 RR, TE ≈ 70 
msec; flip-angle:  45◦, section thickness = 8 mm, FOV 
300 × 300 mm2) in long-axis (2-, 3- and 4-chamber view) 
and short-axis plane with full ventricular coverage from 
base to apex.

T2 mapping was acquired before the administration of 
contrast media on 3 representative short-axis slices (at the 
base, mid-ventricular, and apex, respectively) using a 
single-breath-hold, black-blood prepared ECG-triggered, 
spin-echo multiecho sequence.
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LGE imaging was conducted in both long- and short-axis 
slices 10—12 minutes after contrast media injection 
(Gadovist, Bayer Healthcare) at a dose of 0.15 mL per kg 
body weight using phase-sensitive inversion recovery se
quences (TE = 2.0 ms; TR = 3.4 ms; flip angle = 20◦; section 
thickness = 8 mm) with the inversion time determined by 
the Look-Locker technique.

CMR image postprocessing

We used the commercially available software system 
CVI42 (Circle Cardiovascular Imaging Inc., Calgary, Canada) 
for CMR tissue tracking (CMR-TT) data analysis. Offline 
CMR-TT analyses were performed to evaluate left atrial and 
ventricular deformation. Left atrial (LA) endocardial bor
ders were manually traced on cine images in the long axis 
when the atrium was at its minimum volume, specifically 
using the four-, three-, and two-chamber views, to derive 
LA longitudinal strain, including reservoir, conduit, and 
booster parameters. Left ventricle strain analysis were 
conducted to assess peak global longitudinal strain (GLS), 
global radial strain (GRS), and global circumferential strain 
(GCS) using a 16-segment model. GLS was derived from the 
2-, 3-, and 4-chamber long-axis views, while GRS and GCS 
were derived from apical, mid-ventricular, and basal short- 
axis views. On all images, the epicardial and endocardial 
borders were outlined in end-diastole, with the basal slice 
defined  as the first  slice excluding the outflow  tract 
throughout the cardiac cycle. The software algorithm 
automatically outlined the borders throughout the cycle, 
with manual corrections applied as needed.

T2 mapping values were generated offline  using the 
same dedicated CMR software. Contours were drawn and 
propagated through the image stack, with modifications 
applied as appropriate. The institutional reference value for 
myocardial T2 mapping is 53 ± 3 ms.

Mitral regurgitation volume was calculated by sub
tracting the forward aortic flow volume from the left 
ventricular stroke volume. The mitral regurgitation frac
tion was determined by dividing the mitral regurgitation 
volume by the left ventricular stroke volume.

Late gadolinium enhancement (LGE) was assessed both 
qualitatively and quantitatively by identifying the affected 
myocardial segments and their location. The extent of LGE 
was determined by tracing the epicardial and endocardial 
contours in each short-axis image, with a region of interest 
placed in non-LGE myocardium. LGE was defined  as 
myocardial tissue with a mean signal intensity >5 standard 
deviations above the reference region of interest.8,9 The 
location of LGE was qualitatively assessed by experienced 
observers, as visually identified  on both short-axis and 
long-axis images.

Statistical analysis

Continuous variables were presented as mean ± standard 
deviation (SD), while categorical variables were expressed as 
frequency and percentage (%). Comparisons of continuous 
variables were conducted using Welch’s t-test, with the 
Kolmogorov—Smirnov test employed to assess the normality 
of residuals. Categorical variables were analysed using the 
chi-square test or Fisher’s exact test, as appropriate.

Figure 1 Flowchart of the patients enrolled.
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Associations between T2 mapping values, baseline 
characteristics, laboratory data, clinical correlates, and 
CMR features were analysed using multivariate linear 
regression. Parameters that demonstrated statistical sig
nificance  (P < 0.05) in univariable analysis were further 
examined through multivariable linear regression, adjust
ing for all factors that were statistically significant  in the 
univariable analysis.

All statistical tests were two-sided, and a P value < 0.05 
was considered statistically significant. All statistical ana
lyses were performed using JASP Statistics.

Results

Baseline characteristics

A total of 141 patients with acute myocarditis were 
included, comprising 113 males (80%) and 28 females (20%) 
with a mean age of 41.12 ± 19.64 years. The most frequent 
cardiovascular risk factor was hypertension (21%), followed 
by smoking habits (17%). Symptoms at presentation included 
chest pain in 138 patients (98%), fever in 96 patients (68%), 
and dyspnoea in 28 patients (20%), respectively. Gastroin
testinal and respiratory symptoms were present in 47 pa
tients (33%) and 44 patients (31%), respectively.

Regarding electrocardiographic parameters, ST elevation 
was detected in 73 patients (52%), with a mean number of 
leads with ST elevation of 2.53 ± 3.29. Conversely, negative 
T waves were detected in 28 patients (20%). The mean 
troponin value was 9467 ± 7860 ng/L, the mean C-reactive 
protein (CRP) value was 60.81 ± 65.66 mg/L, and the mean 
white blood cell (WBC) count was 9066 ± 3120 cells/μL.

Mean left ventricle ejection fraction (LVEF) and right 
ventricular ejection fraction (RVEF) at CMR were 
54.74 ± 9.97% and 55.12 ± 6.30%, respectively. Impaired 
LVEF, defined as <50% in accordance with the 2022 AHA/ 
ACC/HFSA Guideline for the Management of Heart Fail
ure,22 was observed in 28 patients (16%).

Myocardial strain parameters were as follows: GLS 
-13.53 ± 3.22%, GCS -14.44 ± 3.95%, GRS 22.50 ± 8.86%, 
reservoir strain 30.55 ±11.68%, conduit strain 17.88 ± 9.05%, 
and booster strain 12.67 ± 4.92%. LGE in the septum was 
detected in 33 patients (23%), with a mean extent of 
9.96 ± 8.23%. T2 mapping showed an average value of 
60.10 ± 6.28 ms.

Among patients with endomyocardial biopsy-proven 
myocarditis, the histological subtypes were lymphocytic 
myocarditis (n = 19) and giant cell myocarditis (n = 1). In 
all cases, endomyocardial biopsy was performed after the 
CMR examination, typically in the setting of persistent 
clinical symptoms and/or inconclusive CMR findings.

Clinical, demographic, and CMR data are summarised in 
Table 1.

Determinants of T2 mapping in acute myocarditis 
patients

Patients with hypertension exhibited higher T2 map
ping values compared to those without (62.38 ± 5.9 ms vs 

59.55 ± 6.27 ms; P = 0.039). Similarly, impaired left 
ventricular ejection fraction (65.36 ± 6.4 ms vs 58.76 ± 5.5 
ms; P = 0.001), impaired longitudinal strain (60.71 ± 6.4 
ms vs. 56.22 ± 3.4 ms; P = 0.002), and LGE in the septum 
(62.29 ± 7.1 ms vs 59.41 ± 5.86 ms; P = 0.023) were 
correlated with increased T2 values. Figure 2 and 3.

Univariable analysis identified several factors associated 
with higher T2 mapping values, including hypertension 
(β = 2.805, P = 0.039), troponin levels (β = 2.059, P =
0.044), LVEF (β = -4.838, P = 0.001), reservoir strain 
(β = 3.540, P = 0.001), conduit strain (β = 4.062, P = 0.001), 
GLS (β = -3.062, P = 0.003), GCS (β = -2.852, P = 0.005), 
GRS (β = -2.684, P = 0.008), LGE extent (β = 2.301, P =
0.023), and septal involvement frequency (β = 2.418, P =
0.017).

Further multivariable analysis revealed that LVEF and 
the extent of LGE were the only independent determinants 
of higher T2 mapping values (β coefficient = -2.584, P =
0.014; β coefficient = 2.166, P = 0.034, respectively).

Table 1 
Baseline, laboratory data, clinical characteristics, and CMR findings of pa
tients enrolled.

Variables Value

Sex (male), n (%) 113 (80%)
Age (years) 41.12 ± 19.64
Cardiovascular risk factors
Hypertension, n (%) 29 (21%)
Dyslipidemia, n (%) 22 (16%)
Smoke, n (%) 24 (17%)
Obesity, n (%) 17 (12%)
Diabetes, n (%) 8 (6%)
Family history of CAD, n (%) 20 (14%)
Clinical presentation
Chest pain, n (%) 138 (98%)
Dyspnoea, n (%) 28 (20%)
Fever, n (%) 96 (68%)
Gastrointestinal symptoms, n (%) 47 (33%)
Respiratory symptoms, n (%) 44 (31%)
ECG
ST elevation, n (%) 73 (52%)
Number of leads with ST abnormalities, n 2.53 ± 3.29
T wave alterations, n (%) 28 (20%)
Lab data
Troponin, ng/L 9467 ± 7860
CRP, mg/L 60.81 ± 65.66
WBC, cells/μL 9066 ± 3120
CMR findings
LVEF, % 54.74 ± 9.97
RVEF, % 55.128 ± 6.30
GLS, % -13.53 ± 3.22
GCS, % -14.44 ± 3.95
GRS, % 22.50 ± 8.86
Reservoir, % 30.55 ± 11.68
Conduit, % 17.88 ± 9.05
Booster, % 12.67 ± 4.92
Mitral regurgitation 39 (27%)
Septal LGE, n (%) 33 (23%)
LGE, % 9.96 ± 8.23
T2 mapping, ms 60.10 ± 6.28

CAD coronary artery disease; CMR, cardiovascular magnetic resonance; CRP, 
C-reactive protein; LGE, late gadolinium enhancement; LV, left ventricle; 
GCS, global circumferential strain; GLS, global longitudinal strain; GRS, 
global radial strain; RV, right ventricle; WBC, white blood cells.

R. Cau et al. / Clinical Radiology 88 (2025) 107007 4



Figure 2 Box plots showing T2 mapping values according to hypertension status, left ventricular ejection fraction (LVEF), longitudinal strain, 
and late gadolinium enhancement (LGE) location. Higher T2 mapping values were observed in patients with hypertension, impaired LVEF, 
impaired longitudinal strain, and those with septal LGE.

Figure 3 Representative examples of T2 mapping values in patients with acute myocarditis. 
Panels A and B show mid-ventricular short-axis T2 mapping images in two patients, with mean T2 values of 73 ms and 61 ms, respectively. 
Late gadolinium enhancement (LGE) imaging reveals septal myocardial fibrosis in a patient with higher T2 mapping values (Panel C), in 
contrast to lower T2 values observed in a patient with subepicardial inferolateral basal fibrosis (Panel D). 
Ventricular strain parameters and their corresponding curves are shown in Panels E, F, G, and H.

R. Cau et al. / Clinical Radiology 88 (2025) 107007 5



Univariable and multivariable determinants of T2 map
ping are presented in Table 2 and Table 3.

Discussion

The main findings  of this study were as follows: the 
severity of myocardial oedema varies according to several 
patient characteristics, being more pronounced in in
dividuals with high-risk features such as impaired LVEF, 
ventricular and atrial strain dysfunction, myocardial 
fibrosis in the septum, and increased LGE extent, and is 
independently associated with impaired systolic perfor
mance and LGE extent.

Myocarditis is an inflammatory condition of the 
myocardium, with a heterogeneous clinical presentation 
and disease course that complicate timely diagnosis.1,15 The 
diagnostic work-up for patients with suspected myocar
ditis should be based on a multiparametric approach, with 
CMR playing a central role due to its advanced tissue 
characterisation capabilities.23—28 According to the revised 
Lake Louise Criteria, diagnosis of active myocarditis re
quires fulfilling both T1-based and T2-based criteria with 
myocardial oedema, detected by T2-based techniques, be
ing a key marker of disease activity.12 Traditionally, T2-STIR 
sequences have been employed to detect oedema, but they 
come with inherent limitations Fare clic o toccare qui per 
immettere il testo. However, their semiquantitative nature 
limits diagnostic reliability. Quantitative T2 mapping ad
dresses these limitations by enabling accurate and repro
ducible assessment of focal, patchy, or diffuse myocardial 
changes.12,17—19

T2 relaxation times are significantly  elevated in 
myocarditis and correlate with myocardial oedema and 
inflammation confirmed by endomyocardial biopsy.29,30

Beyond its diagnostic utility, T2 mapping has also 
demonstrated value in risk stratification.20 Quantifying 
myocardial oedema may improve risk stratification  and 
facilitate more personalised clinical management. Notably, 
elevated T2 mapping values were observed in patients with 
higher troponin levels, likely reflecting a greater extent of 
myocardial damage. As troponins are established markers 
of cardiomyocyte damage and membrane disruption,31,32

this association supports the potential of T2 mapping to 
indicate the severity of myocardial involvement.

The association between impaired LVEF and elevated T2 
mapping values has been previously reported.33—36 Proper 
compartmentalisation of water within the myocardium is 
critical for maintaining normal cardiac function.11 Myocar
dial oedema, characterised by the pathological accumula
tion of water in the interstitial and/or intracellular 
compartments, has been shown to cause cardiomyocyte 
injury and dysfunction. This oedema significantly reduces 
the myocardium’s energetic efficiency, impairing both 
contraction and relaxation, and thereby affecting systolic 
and diastolic performance.11 An in vivo animal study by 
Laine et al. demonstrated the profound impact of myocar
dial water content on cardiac function: a 3.5% increase in 
myocardial water content was associated with a remarkable 
40% reduction in cardiac output,36 underscoring the detri
mental physiological effects of myocardial oedema on 
overall cardiac performance.

T2 mapping abnormalities were also associated with 
reductions in GLS, GCS, and GRS. Myocardial strain analysis 
quantifies  deformation across myocardial fibres and is 
sensitive to subclinical dysfunction, even when ejection 
fraction is preserved.37—41 Luetkens et al. reported a similar 
correlation between strain parameters and oedema in 
acute myocarditis, suggesting that focal inflammation may 
impair regional myocardial function.42

Another significant observation was the impairment of 
atrial function, particularly in reservoir and conduit phases, 
in patients with elevated T2 values. Although reduced atrial 

Table 2 
Univariables determinants of T2 mapping in acute myocarditis patients.

Variables Univariable

ß coefficent p values

Sex 0.556 0.579
Age 1.028 0.319
Hypertension 2.805 0.039
Dyslipidemia 0.969 0.334
Smoke 0.265 0.791
Obesity 0.132 0.895
Diabetes 0.467 0.642
Family history of CAD 1.943 0.054
Chest pain -0.479 0.633
Dyspnea -1.298 0.199
Fever 1.014 0.315
Gastrointestinal symptoms 0.269 0.789
Respiratory symptoms 0.801 0.426
ST elevation 0.729 0.469
T wave alterations -0.108 0.915
Troponin 2.059 0.044
CRP 1.551 0.126
WBC 0.647 0.520
LVEF -4.838 0.001
RVEF -1.606 0.111
GLS 3.540 0.001
GCS 4.062 0.001
GRS -3.062 0.003
Reservoir -2.825 0.005
Conduit -2.684 0.008
Booster -0.861 0.391
Septal LGE 2.301 0.023
LGE 2.418 0.017

CAD coronary artery disease; CRP, C-reactive protein; EDV, end-diastolic 
volume; ESV, end-systolic volume; LGE, late gadolinium enhancement; 
LV, left ventricle; GCS, global circumferential strain; GLS, global longitudinal 
strain; GRS, global radial strain; RV, right ventricle; WBC, white blood cells. 
Bold indicates p-value < 0.05.

Table 3 
Multivariables determinants of T2 mapping in acute myocarditis patients.

Variables Univariable

β coefficient P values

LVEF, % -2.584 0.014
LGE, % 2.166 0.034

Multivariable analysis was adjusted for factors that were statistically sig
nificant in the univariable analysis. 
LGE, late gadolinium enhancement; LVEF, left ventricle ejection fraction.
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strain has been documented in myocarditis,43—45 its rela
tionship with myocardial oedema remains poorly under
stood. Given that reduced atrial strain reflects ventricular 
diastolic dysfunction, these findings  may indicate 
compromised atrial compliance secondary to oedema- 
induced ventricular dysfunction.46

Overall, these results highlight how myocardial oedema 
contributes to functional impairment across both ventri
cles and atria, emphasising the interdependence of cardiac 
chambers during the disease process.

The extent of myocardial oedema was also associated 
with both the location and the extent of LGE. This corre
lation is expected because, in the acute phase, LGE extent is 
partly linked to myocardial oedema. Gadolinium-based 
contrast agents accumulate in areas of increased extracel
lular volume―either from interstitial oedema or fibro
sis―and may also be internalised by macrophages during 
active inflammation.47,48 This reinforces the notion that 
LGE in acute myocarditis reflects  more than just fibrotic 
remodelling.

To the best of our knowledge, this is the first  study to 
explore the relationship between quantitative myocardial 
oedema assessment and clinical, laboratory, and CMR pa
rameters in the acute phase of myocarditis. These data 
support the added value of T2 mapping not only for diag
nosis but also for risk stratification.  Integrating this tech
nique into routine multiparametric CMR protocols may 
facilitate the detection of subtle inflammatory changes and 
help identify high-risk patients who may benefit  from 
closer follow-up. Validation of these results in larger pa
tient cohorts could provide a deeper understanding of the 
pathophysiology of myocarditis, potentially facilitating 
earlier therapeutic interventions and improving patient 
outcomes.

This study has several limitations that should be 
acknowledged. First, the absence of a control or reference 
group limits our ability to determine the specificity of the 
observed associations, particularly regarding the diag
nostic utility of elevated T2 mapping values in dis
tinguishing acute myocarditis from other conditions with 
similar imaging findings.  Second, the relatively small 
sample size may restrict the generalisability of our findings 
and reduce the statistical power of our analyses. While the 
results are encouraging, further research involving larger 
patient cohorts and a multicentre design is essential to 
validate these findings.

Third, the cross-sectional design precludes the assess
ment of temporal changes in T2 mapping values and their 
relationship with clinical outcomes. As such, the prog
nostic value of myocardial oedema as assessed by T2 
mapping remains to be established. Future longitudinal 
studies incorporating serial imaging and follow-up data are 
warranted to explore the dynamic evolution of myocardial 
inflammation  and its potential impact on patient out
comes. Finally, although all CMR examinations were per
formed using a standardised protocol, the study was 
conducted at a single centre using a single 1.5-T scanner 
from the same vendor. This may limit the external validity 
of the results, particularly for institutions using different 

scanner platforms or field  strengths. Validation of these 
findings across multiple centres and with different imaging 
systems is warranted to confirm  reproducibility and 
broader applicability.

Conclusion

Elevated T2 mapping values in acute myocarditis reflect 
underlying myocardial inflammation  and are associated 
with functional and structural markers of disease severity 
on CMR. These findings  support the integration of T2 
mapping into multiparametric imaging protocols for a 
more nuanced assessment of disease burden. However, 
given the heterogeneity of myocarditis presentations and 
the known variability in CMR parameters across vendors 
and field  strengths, multicentre longitudinal studies are 
needed to validate these associations, assess their prog
nostic implications, and ensure generalisability across 
broader patient populations.
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