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Case 
report

Abstract

Acute myocarditis is one of the most challenging diagnoses 
and treatments in cardiology. The acute viral myocarditis dia-
gnosis is usually based on high suspicion, history taking, and 
physical examination. Likewise, the use of chest radiography, 
electrocardiography (ECG), and echocardiography is helpful in 
making a final diagnosis, but all are non-specific. In addition, in 
imaging query, magnetic resonance imaging (MRI) depicts some 
degree of cardiac inflammation in the course of myocarditis. 
Myocardial perfusion imaging (MPI) has also been shown to be 
useful in diagnosis, and this noninvasive technique diminishes 
the need for myocardial biopsy. The current study presents the 
diagnostic and prognostic role of MPI in a 25-year-old patient 
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with suspected myocarditis. The patient underwent gated-tech-
netium-99m-lablled, methoxyisobutyl isonitrile, single photon 
emission computed tomography (Gated 99mTc-MIBI SPECT) 
that showed nonheterogeneous absorption with remarkable 
decreased radiotracer uptake in the myocardium in both stress 
and rest phases. In addition, the gated mode demonstrated 
decreased wall motion and thickening of the myocardium with 
a sum motion score (SMS) of 28, a sum thickening score (STS) 
of 15, and a measured LVEF of 34%. The study concludes that 
99mTC-MIBI SPECT imaging is a useful modality in the prepara-
tion of supplementary diagnostic and prognostic information 
in viral myocarditis.
Key words: myocarditis, gated myocardial 

perfusion scintigraphy (GMPS), echocardiography, 

electrocardiography (ECG)

Nuclear Med Rev 2011; 14, 2: 112–115

Introduction

Myocarditis occurs at any age from different causes, mostly 
viral in origin [1]. Some believe that myocarditis is an autoim-
mune phenomenon excited by direct viral infection [2]. Most 
cases of viral myocarditis are very mild and therefore tend to 
be hard to detect clinically [3]. In contrast, some cases are 
severe and lead to considerable heart failure or even sudden 
death resulting from electrical instability or poor contraction of 
the heart [3]. Acute myocarditis is one of the most challenging 
diagnoses and treatments in cardiology. The acute viral myocar-
ditis diagnosis is usually based on high suspicion, history, and 
physical examination. Likewise, the use of chest radiography, 
electrocardiography (ECG), and echocardiography is helpful in 
making a final diagnosis, but all are non-specific [4]. At present, 
a right ventricular, endomyocardial biopsy is accepted as the gold 
standard, but its sensitivity is questionable because of its focal 
nature. Recent laboratory methods are based on the recognition 
of overlaps in virus-mediated injury, inflammation, and the autoim-
mune process. Continuing in imaging query, magnetic resonance 
imaging (MRI) depicts some degree of cardiac inflammation in 
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the course of myocarditis. Myocardial perfusion imaging (MPI) 
has also been shown to be useful in diagnosis, and this nonin-
vasive technique diminishes the need for myocardial biopsy [2, 
4]. The study presents the diagnostic and prognostic roles of 
MPI in a patient suspected for myocarditis. 

Case report

A 25-year-old Caucasian man returned home from mountain 
climbing showing signs of a viral infection. His symptoms became 
worse and he was referred to hospital with severe viral infection 
symptoms. He was ill and suffered from vigorous chest pain on 
admission; further and insidiously, he became confused and 
a decreased level of consciousness was obvious.

In his work-up, echocardiography showed a left ventricular 
ejection fraction (LVEF) of 20% with severe decrease in heart wall 
motion and thickening. His ECG showed a trigeminal rhythm. With 
conservative therapy and good care, the patient got better and 
was discharged. His probable diagnosis was viral myocarditis result-
ing from a coxsackie-originated infection. In subsequent echocardi-
ography exams after two and six months, LVEFs reported 29% and 
32%, respectively. The patient was referred to the nuclear medicine 
centre and underwent gated-technetium-99m-lablled, methox-
yisobutyl isonitrile, single photon emission computed tomography 
(Gated 99mTc-MIBI SPECT). It showed nonheterogeneous absorption 
with remarkably decreased radiotracer uptake in the myocardium 
in both stress and rest phases (Figure 1). In addition, the gated 
mode demonstrated decreased wall motion and thickening of the 

Figure 1. The gated-technetium-99m-lablled, methoxyisobutyl isonitrile, single photon emission computed tomography (Gated 99mTc-MIBI SPECT) 
showed nonheterogeneous absorption with remarkable decreased radiotracer uptake in the myocardium in the vertical, horizontal, and short axes 
of the left ventricle views.
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myocardium with a sum motion score (SMS) of 28, a sum thicken-
ing score (STS) of 15, and a measured LVEF of 34 % (Figure 2). 

Discussion 

Myocarditis is an inflammatory process of the myocardium 
accompanied by cellular necrosis resulting from both infec-

tious causes, usually viral agents, and non infectious causes. 
Many types of viral infections can cause myocarditis but the most 
common are Coxsackie B and adenovirus [1, 2].

Most patients show generalized pain and other signs and 
symptoms of viral illness; mild myocarditis may not show any ab-
normality. However, in severely affected patients such as the case 
presented, myocarditis may lead to life-threatening congestive 

Figure 2. The gated-technetium-99m-lablled, methoxyisobutyl isonitrile, single photon emission computed tomography (Gated 99mTc-MIBI SPECT) 
demonstrated decreased wall motion and thickening of the myocardium with a sum motion score (SMS) of 28, a sum thickening score (STS) of 15, 
and an estimated left ventricle ejection fraction (LVEF) of 34%.
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heart failure and arrhythmias [3]. The initial stages of myocardi-
tis are due to direct cytopathic effects on the atrial and ventricular 
myocardium; delayed stages of advanced decompensation may 
occur after myocyte destruction.

Viral myocarditis is a serious problem where rapid diagno-
sis is essential for the clinician to assess the prognosis and consid-
er accurate treatment, but there is no single test that is solely able 
to detect, confirm, or rule out this disorder. Often the diagnosis of 
myocarditis is not straightforward because it is dependent on the 
severity of the heart involvement and on the host’s responsive-
ness to pathogenic agents. However, its diagnosis can be based 
on some clinical signs and symptoms and on some laboratory and 
radiographic findings. History taking, physical examination, and 
imaging modalities are necessary to rule out non-inflammatory 
processes that may mimic viral myocarditis (e.g. congenital heart 
disease and genetic myopathies). The evaluation studies include 
electrocardiogram (ECG), chest X-ray, blood tests, imaging modali-
ties, and endomyocardial biopsy (EMB) [3]. Specific markers for 
acute myocarditis in routine blood studies are lacking. Although 
cardiac enzymes, including creatine kinase and troponins, are 
usually increased, the increases are non-specific. ECG findings in 
myocarditis patients are extremely variable [5].

The cardiac silhouette showing on the chest radiograph is often 
enlarged, but it may also have a normal size and configuration 
[4]. Echocardiographic findings may be extremely different, from 
marked LV motion and thickening abnormalities to a normal 
situation [3, 6, 7]. Cardiovascular magnetic resonance (CMR) 
imaging has been revealed to be a helpful diagnostic modality 
in this query, but even so, because of a lack of sensitivity (8%) 
its role has decreased. 

In imaging query, anatomical imaging modalities are often 
not suitable for the early recognition of infection because such 
procedures are focused solely on morphological alterations [8], 
while nuclear methods can find an inflammatory process simply 
because they are based on functional issues [9]. 

Consequently, two radiopharmaceuticals, including antimyosin 
antibody and 67Gallium, have received attention as a screen-
ing technique with a high sensitivity (91–100%) and a negative 
predictive value (93–100%) in the identification of myocardial 
necrosis [10]. However, due to their limited accessibility, radiation 
exposure, and the need for some delayed views, their application 
has been limited. 

In recent years, equipment for myocardial scintigraphy with 
gating methods, which are able to assess simultaneous perfusion 
and function, has been used in the diagnosis of myocarditis [7]. 
99mTc-MIBI, a favourable radiotracer, was previously used for the 
evaluation of myocardial injury in patients with myocarditis [11], 
and Sun et al. [12] showed promising results with gated-myocar-
dial perfusion scintigraphy (GMPS) in viral myocarditis reports. 
They showed a good correlation between the degree of dimin-
ished perfusion as a marker of myocarditis with ST-T changes and 
myocardial enzyme levels. Their study showed that GMPS items 
(e.g. sum motion score (SMS), sum thickening score (STS), sum 
stress score (SSS), sum rest score (SRS), ejection fraction (EF), 

and lung-to-heart (L/H) ratio) had prognostic value in the survival 
of patients with myocarditis [12]. The same findings were reported 
by Lee et al. [13] and De Winter et al. [14], who showed that GMPS 
provides further data in addition to clinical and perfusion informa-
tion for the prediction of cardiac death. GMPS parameters had 
good correlation with echocardiographic items [15]. 

Conclusions

In the case presented in this study, GMPS using 99mTC-MIBI 
radiotracer was a valuable modality, and the study concluded that 
99mTC-MIBI SPECT imaging is a useful modality in the prepara-
tion of supplementary diagnostic and prognostic information in 
viral myocarditis. 
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