
Case Report: CMR of Myocardial  
Inflammation Regression in Convalescence  
of Acute Myocarditis Caused by SARS-CoV-2
Felipe Toth Renda Dias; Fernanda Albano; Lara Leite; Camila Silveira; Bruno A. de Azevedo; Manuel Nicolas Cano;  
Silvia Judith Fortunato de Cano; Carlos E. Prazereres1; Juliana M. Bello; Adriano Carneiro; Valeria M. Moreira;  
Tiago A. Magalhães; Carlos Eduardo Rochitte

1Hospital do Coração de São Paulo, HCOR, Cardiovascular CMR and CCT sector, São Paulo, Brazil

Abstract
A patient with recent COVID-19 infection and chest  
pain was diagnosed with acute myocarditis caused by 
SARS-CoV-2. Cardiovascular magnetic resonance (CMR)  
imaging performed on presentation and two months later 
demonstrated myocardial inflammation regression, defined 
by disappearance of myocardial edema on T2-weighted  
images, and significant decline in the extent of late gado-
linium enhancement (LGE) between CMR exams. Despite 
the favorable imaging and clinical evolution of the acute 
myocarditis, T1 and T2 myocardial values and extracellular 
volume measurements remained slightly elevated in seg-
ments previously affected by edema and LGE compared to 
unaffected segments.

Case report
A 58-year-old male patient with dyslipidemia receiving  
rosuvastatin and with a positive RT-PCR for COVID-19 from 
April 28, 2020, arrived at the emergency department of a 
tertiary hospital in São Paulo, Brazil, on May 12, 2020. He 
presented with intermittent chest pain radiating out to the 
left arm and lasting four hours with progressive worsening. 
On admission, a hypothesis of acute coronary syndrome 

was made. ECG showed sinus rhythm without ST segment 
elevation, and troponin I was elevated with 8.3 ng/mL  
(reference value: below 0.034 ng/dL). He was medicated 
with 200 mg aspirin and 600 mg clopidogrel, and referred 
for invasive coronary cardiac catheterization. An unevent-
ful procedure was performed showing a 40% stenotic  
ostial lesion in the first diagonal branch, without signs of 
unstable coronary plaque. Acute coronary syndrome was 
therefore ruled out. Due to the patient’s previous COVID-19 
infection, a new RT-PCR was performed on the day he was 
admitted, and returned a positive result. He was placed  
on the intensive care unit, and a progressive increase in 
troponin (up to 12.5 ng/mL) was observed. This led to a 
new working diagnostic hypothesis of acute myocarditis 
secondary to COVID-19. COVID-19 serological tests showed 
elevated IgG and IgM levels (41.86 AU/ml and 1.81 AU/ml, 
respectively), confirming a current infection by SARS-
CoV-2. Other acute viral infections were ruled out by  
specific serological tests: negative tests for Coxsackie B  
antibodies, adenovirus, HIV, toxoplasmosis, cytomegalo-
virus, Epstein-Barr virus (last three tests: IgM negative and 
IgG positive, indicating previous infection). He was then 
referred for a cardiovascular magnetic resonance (CMR) 

1   Myocardial Edema 
Regression: left ventricle 
short-axis T2-weighted 
images during acute 
phase of myocarditis (1A) 
with evident increase in 
signal intensity in inferior 
and inferolateral 
segments; resolution of 
the increased myocardial 
signal intensity in the 
same segments on 
images from a CMR exam 
two months later (1B).
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exam. The left ventricle showed preserved dimensions and 
ejection fraction (LVEF of 64%). Myocardial edema in the 
basal and middle anteroseptal and inferolateral segments 
were noted (Fig. 1A). Late gadolinium enhancement at 
mid-wall and subepicardial layers in basal and middle  
anteroseptal and inferolateral segments was also observed, 
compatible with non-ischemic myocardial injury (Fig. 2A) 
and confirming the acute myocarditis diagnosis. Losartan 
was then introduced to the therapeutic regimen. The  
patient showed a decline in troponin levels (2.94 and  
0.7 ng/mL) and clinical improvement, and was discharged 

on May 19, 2020, for outpatient follow-up. On July 13, 
2020, nine weeks after his hospitalization, the patient  
returned, asymptomatic, to undergo a follow-up CMR.  
Preserved cardiac chamber dimensions and LVEF, and  
resolution of myocardial edema were seen (Fig. 1B).  
Myocardial LGE was still present (Fig. 2B), though its  
extent was significantly decreased compared to baseline 
CMR (9 vs. 4 LV segments with LGE, and 15.4 g or 11.1%  
of LV mass vs. 5.3 g or 3.7% of LV mass, Fig. 2B). In the  
follow-up CMR, myocardial maps were also acquired, and 
native T1 and T2 values and extracellular volume (ECV) 

2   Myocardial Late Gadolinium Enhancement (LGE) Regression: long-axis (bottom row) and short-axis LGE images during acute phase  
of myocarditis (2A) and at two-month follow-up CMR exam (2B); significant reduction of the extent of LGE seen in the short-axis and  
long-axis views.
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Conclusion
To our knowledge, this is the first case of convalescent 
COVID-19 with demonstration of myocardial inflammation 
regression in a short-term CMR follow-up for acute myocar-
ditis caused by COVID-19. The case report also shows how 
Compressed Sensing CINE and free-breathing myocardial 
delayed enhancement (MDE) allowed good diagnostic  
imaging even in a patient who was severely short of 
breath. However, despite the favorable evolution of the 
myocardial inflammation, the follow-up CMR also indicated 
that myocardial abnormalities may continue beyond two 
months. Further research on the clinical relevance of this  
in a COVID-19 setting is needed.
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were still elevated in the lateral wall compared to segments 
without LGE (native T1 myocardial values: 1014 ms vs.  
982 ms; T2 values: 50 ms vs. 42 ms; and ECV 27% vs. 23%, 
respectively, Fig. 3). Despite the lack of myocardial T1 and 
T2 values on the baseline CMR, resolution of myocardial 
edema in T2w images and the reduction of LGE extent over 
the two-month period between the two CMR exams, along 
with the clinical improvement, indicate in this case a favor-
able evolution of myocardial inflammation after COVID-19 
myocarditis. Nonetheless, elevated T1, T2, and ECV  
myocardial values in segments previously affected by  
LGE and edema compared to unaffected segments suggest 
that myocardial abnormalities may persist for a longer  
period with still-unknown clinical relevance in the specific 
context of COVID-19. 
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3   Myocardial Maps: 
native T1, post-contrast 
T1 and T2; grayscale 
(top row) and color 
(bottom row) maps;  
red arrows indicate 
inferolateral segments 
with mildly elevated 
myocardial T1 and T2 
values compared to 
inferoseptal values  
(see text).
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