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V iral myocarditis may have various
clinical presentations, sometimes
mimicking acute myocardial in-

farction or ischaemia. The diagnosis of
acute myocarditis may be based on clinical
presentation, physical examination, labo-
ratory testing, the course of electrocardio-
graphic changes, and the lack of epicardial
coronary disease revealed by cardiac an-
giography. Here we describe the case of a
young man presenting with acute heart fail-
ure, who had electrocardiographic changes
suggesting myocardial ischaemia and an
episode of sustained ventricular tachycar-
dia. The diagnosis of acute myocarditis was
confirmed using cardiac magnetic reso-
nance imaging (CMR).

Case presentation

This is the case of previously asymptomatic
34-year-old man who was referred to us
from another hospital, where he had been
admitted three days previously for new-on-
set chest pain, dyspnoea and fatigue. The
patient’s previous medical history showed
no cardiovascular risk factors or exposure
to any drug. One week before this initial
hospitalisation, he was diagnosed by a com-
munity physician as having a gastrointesti-

nal infection with fever and vomiting. Dur-
ing his initial hospitalisation the patient pre-
sented acute renal failure and ischaemic he-
patitis. Laboratory examinations showed re-
nal failure (serum urea 209 mg/dl, serum
creatinine 1.8 mg/dL, and hyperkalaemia at
5.7 mmol/L), an elevation of liver enzymes
(ASAT/ALAT 22311/965 UI/L, normal val-
ue 10-40 UI/L), an increase of serum lactate
dehydrogenase (LDH: 763 UI/L, normal
value 135-220 UI/L), creatine phosphoki-
nase (CPK: 406 UI/L), and troponin I (0.12
ng/ml, normal value <0.04 ng/L). The ECG
in the emergency department was described
as having ST-segment depression in the in-
ferior leads with reciprocal ST-segment de-
pression in V1-V2, suggesting inferoposteri-
or submural ischaemia, while the echocar-
diographic assessment revealed a left ven-
tricular ejection fraction around 30%.

On his admission to our department
the patient was stable, with normal vital
signs, while the laboratory findings showed
a rapid improvement. Chest X-ray revealed
a slightly enlarged cardiothoracic index
with a small right pleural effusion. The ECG
showed sinus rhythm with negative T waves
in the inferolateral leads (Figure 1). Echo-
cardiographic evaluation revealed normal
cardiac chamber dimensions, with mild hy-
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pokinesis of the inferolateral segments, and an im-
proved left ventricular ejection fraction of 40%, com-
pared to the previous evaluation. During the first
hours of his admission he presented an episode of ven-
tricular tachycardia, which was restored to sinus
rhythm using electrical cardioversion. After this event
the patient was started on amiodarone at 1100 mg for
the first 24 hours, then 600 mg daily for the next seven
days. The remaining medication included oral meto-
prolol, magnesium, furosemide and ramipril.

Cardiac catheterisation was performed four days
later and demonstrated normal coronary arteries. No
coronary vasospasm was shown and vasodilator drugs
were not used during the procedure. The serological
tests for connective tissue disease were found to be nor-
mal. Serum antibodies for cytomegalovirus, IgG, IgM
and adenovirus were also negative, whereas positive re-
sults were found for EBNA-G (600 u/ml), VCA EBV-
G (229 u/ml), HSV 1.2 G (14.4 index) and toxo G2
(18.7 IU/ml), indicative of past exposure. The remain-
ing immunological evaluation of blood species, using
ELISA, revealed recent Coxsackie infection, type B.

The patient was discharged on amiodarone, an-
giotensin-1 converting enzyme inhibitor, and b-block-
er, in good condition. Two months later, the patient
remained asymptomatic and all medication was dis-
continued. 

The patient underwent CMR one month after his

hospital discharge. CMR showed hypokinesis of the in-
ferolateral wall and a corresponding area of myocardial
delayed enhancement with sparing of the sub-endocar-
dial tissue. Contrast-enhanced CMR included black-
blood T2-weighted (BBT2w) images, without and with
fat saturation, and delayed three-dimensional T1 turbo
field-echo inversion-recovery sequences obtained 15
min after gadolinium injection (Figures 2, 3).

Discussion

The clinical presentation of patients with myocarditis
includes fatigue, signs of congestive heart failure or
arrhythmia and sudden death. Pericardial infusion of-
ten causes chest discomfort, while diffuse electrocar-
diographic changes can mimic an acute coronary syn-
drome.1 In patients with chest pain, elevated myocar-
dial enzymes and absence of coronary artery disease,
myocarditis is the leading diagnosis. The only avail-
able method for a definite diagnosis of myocarditis is
endomyocardial biopsy, which shows a sensitivity
from 43% to 64%, an overall complication rate of
6%, and a 0.4% incidence of death due to perfora-
tion.2 However, endomyocardial biopsy is not indicat-
ed in the routine evaluation of cardiomyopathy, ex-
cept when there is a strong reason to believe that the
results will have a meaningful effect on subsequent
therapeutic decisions or prognosis, and then only by op-
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Figure 1. The ECG on admission to our department reveals sinus rhythm with inverse, symmetric T waves in
leads II, III, aVF, V3-V6.



erators experienced in its performance.3 Radiolabeled
antimyosin antibody has been used to identify myo-
carditis, but the method is non-specific as it detects my-
ocardial necrosis from any cause. Furthermore, in
one report the sensitivity of this technique in the dif-
ferentiation of myocarditis from acute myocardial
infarction was found to be 67% and the specificity
63%.4

CMR can detect myocardial oedema and myocyte
damage non-invasively. CMR in myocarditis shows a
characteristic pattern of contrast enhancement, which
originates primarily from the epicardium, sparing the
sub-endocardial layer.5-8 In contrast, myocardial in-
farction typically shows sub-endocardial enhance-
ment. In our case CMR showed the classical features
of myocarditis, with mid-myocardial enhancement of
the inferior-posterior wall, which spared the sub-en-
docardium and corresponded to the ECG changes
and the wall-motion abnormalities detected by echo-
cardiography. Furthermore, the location of enhance-
ment within the wall and throughout the ventricles
seems to be fairly specific for myocarditis. The pres-
ence of sub-epicardial and mid-wall enhancement is
highly suggestive of myocarditis in cases where there is
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clinical suspicion of such a condition, and always en-
ables the exclusion of ischaemia-related myocardial
damage, since this disease starts in the sub-endocardi-
um and spreads like a wave front in the transmural di-
rection. In addition, the lateral wall, and less frequently
the basal ventricular septum, are most commonly in-
volved.7,8 In a study by Abdel-Aty and co-workers9 the
sensitivity, specificity and accuracy of delayed contrast
enhancement for the detection of acute myocarditis
were 44%, 100% and 71%, respectively, while in a study
by Mahrholdt et al5 88% of patients showed contrast
enhancement. This discrepancy in the results can be ex-
plained by the fact that in borderline myocarditis my-
ocyte injury is not present, and for that reason delayed
contrast enhancement may not be visible.

The other possible diagnosis in the case of coronary
artery spasm in the context of acute myocarditis is diffi-
cult to exclude. However, CMR was inconsistent with
endomyocardial enhancement, although ergonovin
stimulation was not performed. Furthermore, the detec-
tion of Coxsackie virus antibodies was based on the
ELISA method, while the presence of the Coxsackie
virus gene in myocardium can be pathogenic for the in-
fection.10 In our case the latter examination was not
feasible, although the titre of IgM antibodies detected
in the peripheral blood was indicative of recent infec-
tion.

To summarise, this patient with acute myocarditis
presented with pain and ECG changes mimicking
myocardial ischaemia, having also a history of preced-
ing viral infection. In this case CMR was useful for
the confirmation of the final diagnosis.
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