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Figure 1 (A) The first electrocardiogram exhibits ST-elevation in the precordial leads. Transthoracic echocardiography (TTE) (B and C ) and left 
ventriculography (LVG) (D and E) reveal severe left ventricular dysfunction with akinesis of the mid-apical segment of the left ventricle and hyperkinesis 
of the basal segment, i.e. mid-apical ballooning (visually estimated left ventricular ejection fraction [LVEF] from the TTE of 20% and calculated LVEF from 
the LVG of 11.5%). The apical view on the TTE could not be properly obtained. (F ) Endomyocardial biopsy from the right ventricle shows myocyte 
injury with infiltration of lymphocytes (arrows) (haematoxylin and eosin staining).
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Case description
A 19-year-old man with an unremarkable medical history was admitted 
to our hospital with severe cardiogenic shock (CS). He had received 
three coronavirus disease 2019 (COVID-19) vaccinations more than 
a month prior, and COVID-19 antigen and PCR tests were repeatedly 
negative. The electrocardiogram exhibited ST-elevation in the precor
dial leads (Figure 1A). Transthoracic echocardiography (TTE) and left 
ventriculography (LVG) revealed severe left ventricular (LV) dysfunc
tion with akinesis of the mid-apical segment of the LV, in contrast to 
hyperkinesis of the basal segment (Figure 1B–E; see Supplementary 
material online, Videos S1–S3). Coronary angiography revealed normal 
coronary arteries. Takotsubo syndrome (TS) was considered as a dif
ferential diagnosis because of the wall motion abnormalities character
ized by ‘mid-apical ballooning’. However, fulminant myocarditis was 
suspected because he had flu-like symptoms for 5 days. An endomyo
cardial biopsy was performed, and he was diagnosed with lymphocytic 
myocarditis (Figure 1F). ECPELLA, a combination of veno-arterial extra
corporeal membrane oxygenation (V-A ECMO) and Impella 5.0 
(Abiomed, Danvers, MA, USA), was introduced for treating the CS. 
On the first day, he only received 200 mg of hydrocortisone for septic 
shock and no steroid pulse therapy. As his cardiac function gradually 
recovered, V-A ECMO and Impella 5.0 were removed 3- and 5-day 
post-implantation, respectively. He was discharged on Day 27. TTE im
mediately before discharge revealed nearly normal cardiac function 
with an LV ejection fraction of 55% (see Supplementary material 
online, Video S4), and cardiac magnetic resonance (CMR) showed no 
abnormalities. The serological tests performed in the acute and recov
ery phases showed a four-fold increase in only the echovirus type 25 
antibody titre.

The mechanism of the wall motion abnormalities was not well- 
understood in our case; however, Bigalke et al.1 also reported a case 
of human herpesvirus 6-associated myocarditis with apical ballooning. 
An absence of myocarditis is regarded as one of the diagnostic criteria 
for TS. In contrast, the possibility of myocarditis acting as a trigger 

factor for TS has also been reported.2 TTE and LVG are frequently per
formed before introducing Impella, and in our case, it revealed mid- 
apical ballooning. CMR could not be performed during the acute phase 
because he was intubated and introduced to ECPELLA; therefore, an 
endomyocardial biopsy was considered necessary not only to diagnose 
the cause of the myocarditis and to select an appropriate treatment but 
also to distinguish myocarditis from TS. An endomyocardial biopsy 
should be considered to be performed even if TTE or LVG reveals 
wall motion abnormalities similar to TS.

Supplementary material
Supplementary material is available at European Heart Journal – Case 
Reports.
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