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Abstract

Objective — In this paper, we present the case of the sudden cardiac death of an apparently healthy 15-year-old adolescent, as well
as the autopsy findings, with histopathology. Case report — A 15-year-old boy was found unconscious in his brother’s room. The
boy had not been diagnosed with any disease and was apparently healthy. Preliminary autopsy findings indicated the predomi-
nance of cardiac pathology in relation to his death. All the cardiac cavities were dilated and enlarged. The trabeculae were more
pronounced and thicker, with deepened spaces between them. In the anterior wall and almost the entire upper half of the posterior
wall of the left ventricle, as well as the interventricular septum, with almost the entire thickness of the wall, the myocardial tissue
was densely imbued with fibrous tissue. Microscopic analysis of cardiac sections showed large fields of hypocellular (scarring)
fibrosis, as well as smaller fibrosis focuses of moderate cellularity, with fibroblasts, fibrocytes, and lymphocytes present. Toxicologi-
cal analysis of blood taken from the femoral vein during autopsy was also performed, and the results showed that there were no
traces of alcohol or psychoactive substances. Conclusion — Myocarditis is not uncommon in the pediatric population and has a
relatively good prognosis, with most cases resulting in complete recovery. Extensive chronic inflammation with severe fibrosis in
an apparently healthy boy leading to death makes our case particularly significant.
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Introduction subclinical presentations, so the true incidence is
unknown. However, thanks to systematic post-
mortem studies, myocarditis has been shown to be
much more common than previously thought (5-
7). Some autopsy studies have shown that myocar-
ditis is the cause of death in up to 36% of the popu-

lation of children aged 0 to 18 years, with sudden

Heart diseases are among the leading causes of sud-
den and unexpected natural deaths in the popu-
lation of children and young adults (1). Unlike
adults, in whom sudden cardiac death (SCD) is
usually a consequence of atherosclerotic coronary

artery disease, in children SCD is most likely due
to myocarditis, cardiomyopathy or congenital cya-
nogenic heart defects (1-3). Myocarditis is one of
the most common causes of SCD diagnosed af-
ter autopsy and microscopic examinations (4). A
significant number of myocarditis go unnoticed,
due to nonspecific symptomatology or because of

death being the first manifestation of the disease in
more than half (5, 8). The etiology of myocarditis
is diverse. In the pediatric population, a large per-
centage of myocardial inflammation is a result of
viral infection, acute or chronic. It has been shown
that a chronic infection is often associated with di-
lated cardiomyopathy (5, 9). Nevertheless, inflam-
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mation of the cardiac muscle of viral origin in most
children will result in complete restitution, while in
only a small number it will cause irreversible mor-
phological changes with impaired structural and
functional integrity of the cardiac muscle.

In this paper, we present the case of the sudden
cardiac death of an apparently healthy 15-year-old
adolescent, as well as the autopsy findings, with his-
topathological tissue analysis.

Case Report

A 15-year-old boy was found unconscious in his
brother’s room. The emergency medical services
were called, but the boy was already dead. Due
to the unclear circumstances in this apparently
healthy boy, the doctor asked for a clinical autopsy
to determine the cause of death.

An analysis of the available medical records and
heteroanamestic data obtained from the parents re-
vealed that the boy had not been diagnosed with
any disease and was apparently healthy. He had
frequent episodes of coughing, which had been
explained by the pediatrician as acute respiratory
infections of the upper respiratory tract. Standard
blood tests were performed during visits to the doc-
tor’s office (complete blood count and estimated
sedimentation rate), with results being consistent
with acute infection. The last recorded episode of
this was more than 6 months prior to death. He
was actively involved in dance. He was not taking
any psychoactive substances nor alcohol. At the
time of death, the boy was at a party and, according
to information received from friends, he felt chest
pain while dancing, after which he went out to an-
other room, where he was found.

External examination revealed that the body
was of average build. Preliminary autopsy findings
indicated the predominance of cardiac pathology
in relation to his death. Subepicardial hemorrhages
were noted, with several foci on the front of the
heart and larger ones on the posterior side, as well

as a smaller region of subendocardial hemorrhage
in the left ventricle. All the cardiac cavities were
dilated and enlarged. The trabeculae were more
pronounced and thicker, with deepened spaces be-
tween them. In the anterior wall and over almost
the entire upper half of the posterior wall of the
left ventricle, as well as the interventricular sep-
tum, and covering almost the entire thickness of
the wall, the myocardial tissue was densely imbued
with fibrous tissue. The heart muscle in the region
of the interventricular septum, in almost its entire
length, was pervaded with blood (Fig. 1).

The sections of the lungs showed foci of bleed-
ing, with signs of blood aspiration. The abdomi-
nal organs (liver and spleen) were hyperemic and
easily enlarged. Macroscopic examination revealed
no other morphological changes. During the au-
topsy, standard tissue samples were taken for fur-
ther pathohistological analysis, with the number of
samples taken from heart tissue being according to
the pathohistological protocol for suspected myo-
carditis, which is why 4 sections from the left ven-
tricle, two from the right ventricle and two from
the intraventricular septum were taken.

Microscopic analysis of the cardiac sections
showed large fields of hypocellular (scarring) fibro-
sis, as well as smaller fibrosis focuses of moderate
cellularity, with fibroblasts, fibrocytes, and lym-
phocytes present. Focal lymphocyte infiltration,
with signs of acute myocardial damage, was also
observed. The finding was consistent with chronic
inflammation of the heart muscle in exacerbation
(Fig. 2). Fresh focal intraalveolar hemorrhage em-
physema was observed in the lungs. The liver tissue
sections showed that the port areas were easily ex-
panded, slightly infiltrated by a mixed inflamma-
tory infiltrate, b but without fibrosis. Toxicological
analyses of blood taken from the femoral vein dur-
ing autopsy were also performed, and the results
showed that there were no traces of alcohol or psy-
choactive substances.
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Fig. 1. Macroscopic Appearance of the Heart. A- Subepicardial Hemorrhages; B- Fibrosis in Anterior Wall of Left Cham-
ber; C- Fibrosis in Posterior Wall of Left Chamber; D- Region of Subendocardial Hemorrhage in the Left Ventricle with the
Interventricular Septum Pervaded With Blood.
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Fig. 2. Microscopic Appearance of the Myocardial Sections. A, B — Fields of Hypocellular Fibrosis with Areas of Viable
Myocardium in Sections from the Anterior (A) and Posterior (B) Walls; C, D — Focuses of Fibrosis Moderate Cellularity,

with Fibroblasts, Fibrocytes, and Lymphocytes Present.

Discussion

Unexpected, abrupt and sudden deaths in children
and adolescents are very rare, with a range of 1.3-
8% per 100,000 per year. The cause of death in
the pediatric population may be of varied origin,
including cardiac (3). In the study by Ilina et al.
it was shown that as many as 35.9% cases of sud-
den death occurred due to myocarditis, and further
pathohistological analysis showed that in more than
two-thirds of cases inflammation with lymphocytic
infiltrate was present (8). In our case, microscopic
analysis of samples from the heart showed areas of
extensive scarring, fibrosis, with focal lymphocytic

infiltration, corresponding to worsening chronic
myocarditis, and this confirmed the macroscopic
diagnosis made during the autopsy. The drastic
myocardial findings observed during the autopsy
could not have occurred during a single attack of
viral infection, but there were, probably, multiple
episodes of infection where each left a mark on the
heart muscle. Although serology testing was not
performed in this case, due to technical demerits,
potential causative agents include Coxsackievirus
group B (an enterovirus), Parvovirus B19, Human
Herpes Virus 6, as well as Echoviruses (known to
cause gastrointestinal infection) and Epstein-Barr




virus. Macroscopic diagnosis of diffuse cardiac fi-
brosis, which is caused by chronic myocarditis, is
rarely seen during autopsy in young people. Im-
mediately before his death, the boy had no medical
conditions or symptoms of heart disease. Particu-
larly important and confusing is the information
obtained from the parents that the boy engaged ac-
tively and without difficulty in ethno-dance several
times a week (he undertook regular intense physical
activity), which is unusual given the finding on the
heart. Prior to his death, the boy was also subjected
to great physical exertion. The likely mechanism of
the disorders that led to death can be explained by
the onset of fatal arrhythmia in the region of the fi-
brous altered myocardium, with the development of
dilated cardiomyopathy. Acute inflammation of the
myocardium may not only damage the cardiomyo-
cytes, but also elements of the conduction system,
and cause arrhythmias, while in the chronic phase,
myocardial scaring leads to electrical instability, re-
entry arrthythmias and rhythm disturbances (4).
The prevalence of children with chronic myo-
carditis who will develop arrhythmias ranges from
10-30% and later in life they will have high prob-
ability of developing dilatative cardiomyopathy (10,
11), since myocarditis is one of the most common
causes of so-called secondary dilatative cardiomy-
opathies (12, 13). It is reported in the literature that
the most common course of events is the occur-
rence of ventricular tachycardia, with progression to
ventricular fibrillation and then asystole. It is even
thought that in up to 80% of cases with sudden car-
diac death, the first ECG recording will show ven-
tricular fibrillation (3). The pitfall in our case was
that during systematic school examinations the boy
never underwent an ECG recording or any other
diagnostic procedure to assess cardiac function.

Conclusion

Myocarditis in infancy is not uncommon and has
a relatively good prognosis (14, 15), so most will
experience complete recovery. Extensive chronic
inflammation with severe fibrosis in a seemingly
healthy adolescent which led to death is what makes
our case special in relation to the available literature.
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