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Evaluation of acute peri-myocarditis with cardiac
magnetic resonance imaging
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Case report

A 20-year-old man presented to the emergency depart-
ment of a district general hospital early in the morning
with substernal burning chest pain radiating to the
scapulae. The symptoms started two days before dur-
ing the night and subsided spontaneously. Dyspnea,
and an increase of pain on inspiration or on change of
position were denied. The patient reported having ini-
tiated antibiotic therapy himself as he had suffered
from a cold with a sore throat and pyrexia of 39 degrees
Celsius a week before the chest pain had started. At
presentation, he was in a reduced general state of
health. Vital signs were as follows: blood pressure

143/107 mm Hg, heart-rate 65/min, temperature 36.5
degrees Celsius and arterial oxygen saturation 100%
on ambient air. The physical examination was unre-
markable, and no murmurs or pericardial friction rub
were noted. The initial blood results showed a slight el-
evation of the inflammation values and a significant in-
crease of the cardiac biomarkers (Troponin I 10.12 pg/l
[<0.1 pg/l], CK-MB 25 pg/1 [<5 pg/l]). The electrocardio-
gram demonstrated sinus rhythm and slight ST-eleva-
tions in the infero-lateral leads. To exclude an acute
coronary syndrome, the patient was immediately re-
ferred to the university hospital for an urgent coronary
angiogram. This demonstrated normal coronary arter-
ies (fig. 1).

Figure 1
Coronary angiography: Patent left anterior descending artery, left circumflex artery (A) and right coronary artery (B).
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The history, clinical presentation and findings
were consistent with acute peri-myocarditis, which
was most likely post-viral. Cardiac magnetic resonance
imaging performed the same day further supported the
diagnosis. Global systolic left ventricular function was
normal with hypokinesia in basal to midventricular in-
fero-lateral segments with a small pericardial effusion
in the area of the basal infero-lateral wall. On T2-
weighted and late gadolinium enhancement images,
the signal intensity was increased in the basal lateral
wall, predominantly in the epicardial layer, suggesting
local oedema (fig. 2).

A relief of symptoms was achieved with NSAR and
continued antibiotic therapy. We advised the patient to
abstain from vigorous exercise for the next three
months.

At follow-up three months later, the patient was
free from any discomfort. His physical examination,
blood results, resting ECG and echocardiography were
completely normal.

Discussion

Peri-myocarditis is a focal or diffuse inflammation of
variable degree of the pericardium and myocardium
and is usually caused in developed countries by viral

Figure 2
Short-axis cine image at end-systole demonstrates hypokinesia of the infero-lateral left ventricle
(LV) wall (A; white arrows). T2-weighted image (B) shows oedema of the lateral LV wall (white
arrows) with corresponding late enhancement infero-lateral in the short-axis (C) and three
chamber view (D; white arrows).
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infections. Younger individuals (median age 42 years)
with a predisposing genetic background are typically
affected [1, 2]. Our young patient also reported symp-
toms of a viral infection.

Damage is caused by direct viral cytolytic or cyto-
toxic effects with release of intracellular proteins,
which mobilise inflammatory cells to the infected foci.
This leads to tissue oedema and later to fibrosis. The
classical symptom is position-dependant chest pain re-
lieved by sitting forward and worsened by lying down.
Infrequently, heart failure and arrhythmias occur
which may even lead to sudden cardiac death. Exercise
increases the risk of fatal arrhythmias and hence absti-
nence from sport or other vigorous exercise is recom-
mended for 3 to 6 months [3, 4]. In many cases the clin-
ical course is asymptomatic with the consequence that
the syndrome is underreported. As in our patient, the
clinical course usually results in a complete recovery
without left ventricular impairment but in some cases
a reduced function of variable degree persists.

Due to the high spatial resolution and the unique
ability to visualise myocardial and pericardial oedema
and fibrosis, cardiac magnetic resonance imaging is the
ideal imaging modality to assess patients with sus-
pected peri-myocarditis. Differentiation between coro-
nary heart disease and peri-myocarditis is possible.
Late gadolinium enhancement is
the most powerful approach to as-
sess myocarditis, however, other
imaging techniques like T2-
weighted imaging for example in
combination with late gadolinium
enhancement may even improve
the diagnostic performance [5]. In
peri-myocarditis, findings include
the presence of mainly epicardial
and mid-wall late gadolinium en-
hancement, and an increased focal
T2-signal representing myocardial
oedema. If visual analysis is incon-
clusive, quantitative analysis may
be helpful since an increased T2
signal ratio between the myocar-
dium and the skeletal muscle
may indicate myocarditis [6, 7].
Late gadolinium enhancement in
myocarditis can be distinguished
from ischemic genesis as it is typi-
cally localised in the epicardium
extending into the mid-myocar-
dium whereas in ischemic heart
disease the endocardium is always
affected with variable extension
into the mid-myocardium and
epicardium and corresponds to a
coronary artery territory [8, 9].
Furthermore, in myocarditis the
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most common location for lesions is the lateral wall
[10].

Asin our patient, the indication for performing car-
diac magnetic resonance imaging in acute peri-myocar-
ditis is, in most cases, the affirmation of the suspected
diagnosis after exclusion of coronary heart disease by
coronary angiogram. Furthermore in patients with po-
tential acute ST elevation myocardial infarction, a
time loss by performing cardiac magnetic resonance
imaging first is unacceptable [11]. In patients with low
pre-test probability regarding coronary artery disease
and typical symptoms of peri-myocarditis as in our
case, it would be reasonable to omit the coronary angio-
gram and to provide the diagnosis and extent of myo-
cardial involvement by cardiac magnetic resonance im-
aging [12].

In addition, cardiac magnetic resonance imaging
can be used to guide myocardial biopsy [9, 10]. Endo-
myocardial biopsy is the gold standard to definitely di-
agnose myocarditis. However, it is invasive and compli-
cations may occur. Therefore, it is only recommended
in patients with acute dilated cardiomyopathy associ-
ated with haemodynamic compromise and in those
with life-threatening arrhythmias. This is to establish
the diagnosis and prognosis and to guide therapy [13].
As a result of the focal manifestation of myocarditis,
there is a high sample error and the sensitivity of en-
domyocardial biopsy is low [14]. Cardiac magnetic res-
onance imaging can be used to obtain samples from the
affected regions which allows significant improvement
in the sensitivity of myocardial biopsy [10, 15].
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