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SUMMARY

Presented case study deals with the sudden death of a 47 years old male, shortly after a mountain bike race after reported nausea and chest pain followed by
loss of consciousness and resuscitation. Cardiopulmonary resuscitation was unsuccessful. An autopsy was enacted due to the sudden death in a seemingly
healthy person. An acute infarction of the anterior cardiac wall on the basis of stenosis of the anterior interventricular branch of the left coronary artery with
histopathological findings of eosinophilic coronary periarteritis was assessed. Sudden death during sport activities represents a complex problem which fo-
rensic physicians have to face. An external and internal examination of the body is not always sufficient. It is crucial for the forensic physician to have sufficient
knowledge and enough information about the circumstances of the death and anamnestic records. Eosinophilic coronary periarteritis occurs rarely, predomi-
nantly in males and with uncertain etiology.
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Nahle umrtie Sportovca po sutazi v horskej cyklistike

SUHRN

Cielom predkladanej pripadovej studie je analyza Umrtia Sportovca, ktory absolvoval preteky v horskej cyklistike, ktorému kratko po pretekoch bolo nevolno
s deklarovanymi bolestami na hrudniku, ¢o neskor viedlo k poruche vedomia a k resuscita¢nej prihode. Rozsirenou kardiopulmonalnou resuscitaciu sa zivotné
funkcie nepodarilo obnovit, ¢o viedlo k smrti. Nakolko doslo k ndhlemu Umrtiu z pIného zdravia bolo nariadené prehliadajicim lekdrom vykonanie pitvy. Pitvou
a histopatologickym vysetrenim bol zisteny akutny infarkt prednej steny na podklade stendzy prednej medzikomorovej vetvy lavej koronarnej artérie s histopa-
tologickym nélezom eozinofilnej koronérnej periarteritidy. Nahle umrtie pri Sportovych aktivitach je komplexnym problémom, pred ktorym stoja lekari vyko-
navajuci pitvu. Pre exaktné posudenie pripadu nestaci len vykonat vonkajsiu a vnutornu prehliadku tela pri pitve, je tiez dolezité, aby sudny lekar mal dostatok
znalosti z danej problematiky a mal k dispozicii dostatok informacii o okolnostiach Umrtia, anamnestické udaje ev. kompletnu zdravotnu dokumentaciu. Zistena
eozinofilna koronarna periarteritida sa vyskytuje zriedkavo s dominantnym vyskytom v muzskej populacii, pricom etiolégia doposial nie je znama.
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In this article, we will discuss death from morbid causes, as
the autopsy and other examinations performed objectified and
explained the cause of death in an otherwise healthy person.
The authors analyse the death of an athlete who participated in
a mountain bike race who collapsed shortly after arriving at the
finish line and subsequently died after undergoing protracted,
extended cardiopulmonary resuscitation. The range of sudden
deaths during sport activities includes cases of sudden cardiac
deaths due to functional or structural disorders of the cardiovas-
cular system. An increased physical activity triggers physiologi-
cal processes leading to adaptation to the given activity and ulti-
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mately to the heart, whose basal task is to ensure effective circu-
lation. Such an increased need may accentuate hidden function-
al or structural defects or changes in the cardiovascular system. It
is very difficult for forensic physicians to comment on functional
disorders, therefore we will discuss structural changes.

According to prevailing opinions, sudden death is due to
a pre-existing cardiovascular anomaly of a structural or func-
tional (often genetic) nature, together with a high degree of
physical strain. Excessive production/flow of catecholamines
plays a role, as well as other phenomena accompanying phys-
ical activity, such as dehydration, electrolyte imbalance and
overheating of the body (1).

In over 35-year old’s, the cause of death in sports is in a major-
ity of cases unrecognized coronary heart disease, but in under
35-year old’s the causes might be diverse. The most common
causes of sudden death in young athletes are: hypertrophic car-
diomyopathy (one third of cases), arrhythmogenic right ventric-
ular cardiomyopathy (a quarter of cases) (Table 1). About a third
of sudden deaths in athletes remain etiologically unclear (2).

CASE REPORT

At the Health Care Surveillance Authority in Banska Bystrica,
an autopsy was performed on a 47-year-old man who fainted
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after completing a mountain bike race with a total length of
22.5 km and an elevation of 700 m. Just after arriving at the
finish line, he had some sweet beverage and beer, complained
about chest pain. The paramedics medicated him with magne-
sium 400 mg tablets, which seemed to alleviate the condition
a bit.

Subsequently, he lost consciousness, did not breathe, had
convulsions. A basic cardiopulmonary resuscitation was provid-
ed, later expanded, was intubated, received 1 x discharge from
a defibrillator, 9 x intravenously medicated with Adrenaline and
2 x Atropine, resuscitated for 45 minutes with an unsuccessful
end. According to the examination report, the examining doc-
tor stated, based on available information, that he had not been
treated for anything, had not taken medication and was an ac-
tive athlete. An autopsy was performed within two days after
death.

MATERIAL AND METHODS

We studied a sudden death case of an athlete shortly after
a mountain bike race. The autopsy was performed in accor-
dance with forensic autopsy performance standards, including
external and internal examinations. At autopsy, the heart was
fixed in a 10% formalin solution, and after prefixing, the myo-
cardium and coronary arteries were extensively cut, dehydrated
with alcohol and drenched in paraffin. The paraffin cuts were
stained with haematoxylin — eosin, Congo - red and staining
for evidence of trivalent iron. The myocardium was examined
macroscopically and microscopically, the same approach was
applied for other organs. In this case, medical records were re-
quested upon application.

RESULTS

According to the obtained anamnestic records, more informa-
tion regarding the health status could be found. The deceased

Table 1. Causes of sudden death in athletes under 35 years of age (6).

Structural
heart disease

Hypertrophic cardiomyopathy
Arrhytmogenic dysplasia of the right ventricle
Dilated cardiomyopathy

Myocarditis

Congenital anomalies of the coronary arteries or early
atherosclerosis

Aortic stenosis
Mitral valve prolaps
Aortic rupture (Marfan syndrome)

Congenital heart defects not treated or operated on

Cardiac
arrhythmia
and electrical
Y LI LI Short QT syndrome (SQTS)
of the heart

Wolff-Parkinson-White syndrome
Long QT syndrome (LQTS)

Catecholaminergic ventricular tachycardia, premature
repolarisation syndrome/idiopathic ventricular fibrillation
Conduction disorders of cardiac impulses

(o} TXEN-LM  Prohibited substances
Electrolyte imbalance

Blunt chest trauma (commotio cordis)
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male was an ex-smoker for 18 years, with occasional alcohol
consumption, no drug user. He worked as a coordinator for
high-altitude work and the forklift, worked at gas facilities, in
the past as an assistant carpenter and also worked nightshifts.
Family history not significant. In 2002, he was involved in a car
accident with some injuries of the facial area with superficial
abrasions of the skin and a fracture of the sixth rib on the right.
Later, he reported severe headaches with nausea, he reported
pain of the right half of the head radiating to the right ear area.
He was diagnosed with cervicocranial syndrome.

He underwent an appendectomy for phlegmonous appendi-
citis with circumscribed peritonitis in 2017. The last time he re-
ported a stinging pain in the left inguen, the condition after ha-
lux valgus surgery on the left foot. The results of the blood test:
10/2021 - total cholesterol 5.3 mmol/l, cholesterol LDL-S 3.3
mmol/l, cholesterol HDL-S 1.59 mmol/l, triacylglycerol-S 0.96
mmol/l. Antibodies against Ch. pneumoniae - borderline (2,
4/2017), negative (4/2019), antibodies against M. pneumoniae
- negative (4/2019), antibodies against B. pertussis — negative
(4/2019), throat swab (4/2019, 4/2017, 2/2017, 11/2012) find-
ing Alpha haemolytic Streptococci had previously tested posi-
tive from an oral swab, Neisseria spp. (4/2019). Rectal bleeding
(10/2019), anti CMV IgM negative, IgG ELISA borderline (4/2017),
anti EBV EBNA IgM negative.

The last ECG revealed changes in the nature of the incomplete
block of the right Tawar branch (10/2021), ECG 9/2014 without
abnormalities, positive IgA for B. pertussis (2/2017) with antibi-
otic therapy (3/2017), at the last checkup he had an elevated
LDL-S level of 3.3 mmol/I.

The external and internal examination of the body revealed:
acute myocardial infarction of the anterior wall of the left ven-
tricle of the heart (Fig. 1), stenosis of the anterior interven-
tricular branch of the left coronary artery above 75% with fi-
brolipomatous streak in the area of narrowing (Fig. 2), double
conveyance of the right coronary artery, hypoplastic periph-
eral branches of the ramus interventricularis anterior, excen-
tric hypertrophy of the heart (weight 423 g) with dilated right
atrium and insufficiency of the tricuspid valve (circumference
13.5 ¢cm) (Fig. 3), dispersive myofibrosis of the left ventricle
of the heart, acute haemorrhagic swelling of the lungs (right
lung weighing 795 g, left lung 610 g), passive hyperemia of
the abdominal organs, cavernous haemangioma of the left
liver lobe.

Condition after the cardio-pulmonary resuscitation: typical
serial bilateral rib fractures with blood sprains into the sur-
rounding region (pleura still intact), inserted cannula in the oral
cavity (no contents), superficial abrasions of the skin in the ster-
nal area, typically located defibrillator stickers, needle punctures
in the elbow pits with bruising around the puncture, inserted
intravenous coil in the back of the right hand.

Injuries: bruising without skin injuries in the area of the an-
terior surface of the left shoulder joint, abrasion of the skin of
the posterior surface of the left elbow joint, bruising without
skin injuries on the dorsal surface of the left hand, superficial
abrasion of the skin of the right tibia. An old striped scar on the
inner-front surface of the left knee, skin tattoo in the area of the
right shoulder blade.

The histopathological examination revealed: extensive exam-
ination of the heart muscle in the region of the right and left
ventricle revealed corrugation of cardiomyocytes, over leaked
interstitium, leucostasis (Fig. 4), contraction streaks across the
cardiomyocytes (Fig. 5), eosinophilic coloration of cardiomy-
ocytes with diffuse ischemic changes with a picture of acute
myocardial infarction with partial overlap of the anterior part of
the interventricular septum and into the lateral wall of the left
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Figure 2. Lining of the anterior interventricular branch of the left coronary
artery.

Figure 3. Transverse section through the heart ventricles.

ventricle of the heart. Staining of trivalent iron — negative, stain-
ing with congo-red - negative (excluded amyloid angiopathy),
anterior wall of the right heart ventricle - perivascular fibrosis,
arteriolosclerosis, irregular fibers of hypertrophic myocardium
from the anteroseptal region (Fig. 6). Fibroblastic changes of the
anterior interventricular branch of the left coronary artery, pre-
dominantly fibrosis with mixed inflammatory cellulization with
a high number of eosinophils limited to the adventitia, and the
periadventitial soft tissue, so-called eosinophilic coronary peri-
arteritis (Fig. 7,8). Examination of samples of both lung lobes —
haemorrhagic swelling of the lungs, chronic bronchitis, acute
emphysema after cardiopulmocerebral resuscitation. Pancreas
— ductular hyperplasia, periductal fibrosis, autolyzed tissue. Kid-
neys — nephrosclerosis with hyalinized glomeruli. Brain - diffuse
swelling.
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Figure 4. Microscopic image of the anterior wall of the left heart ventricle -
infiltrate of neutrophils (HE, 200x).

e
Figure 5. Microscopic image of the heart muscle from the anterior wall of
the left heart ventricle, containing contraction stripes (HE, 200x).

Figure 6. Irregular fibers of the hypertrophic myocardium (HE, 100x).

The toxicological examination using thin-layer chromatog-
raphy - after processing the biological material (blood - 40 g,
urine — 30 ml) during the screening for drugs, narcotic and
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psychotropic substances and other toxicologically important
substances proved negative.

Gas chromatography blood and urine alcohol tests were nega-
tive. Immunochromatographic screening for drugs and drugs in
blood and serum MULTI 5 - negative. Immunochromatographic
screening of drugs and drugs in urine - MULTI 10 - negative.

The immediate cause of death of the 47-year-old man was
acute myocardial infarction of the anterior wall of the left heart
ventricle with narrowing of the anterior interventricular branch
of the left ventricle of the heart with atherosclerotic changes
and eosinophilic coronary periarteritis. In this case, it is death
from morbid causes.

DISCUSSION

In the above presented case report of a sudden death of an
athlete, the diseases of the cardiovascular system played a ma-
jor role, therefore it is important that professional athletes take
regular medical checkups, to an extent which is defined by the
Sports Act. According to the act they are obliged to undergo
a checkup once a year in order to assess their medical fitness.

In the above described case report, an isolated eosinophilic
periarteritis of the anterior interventricular branch of the left
coronary artery was detected in the area of the narrowing of the
vessel’s lumen by more than 75% with fibrolipomatous plaques
present, which severely narrowed the translucency of the vessel
and led to insufficient blood supply to the myocardium, which
manifested only after an increased physical activity.

The etiology and pathogenesis of primary vasculitis is not well
understood yet. Primary vasculitis is usually a systemic disease.
The classification of primary vasculitis is in general based on the
type and size of the affected vessels and the composition of the
infiltrating inflammatory cells.

According to the American College of Rheumathology and
the Chapel Hill International Consensus Conference, different
sized vessels are affected by different types of primary vasculitis:
a) large vessels are affected by giant cellular (temporal) arteritis
and Takayasu's arteritis; (b) medium-sized blood vessels are af-
fected in polyarthritis nodosa (PAN) and Kawasaki disease (KD);
(c) vasculitis of small vessels includes allergic granulomatous
angiitis (AGA) or Churg-Strauss syndrome, Wegener’s granulo-
matosis, microscopic polyangitis, Hennoch-Schonlein purpura,
essential cryoglobulin vasculitis and cutaneous leukocytoclastic
angiitis.

In 1989, an autopsy was documented in which medium size
arteries were affected with eosinophilic inflammation limited
to the adventitia and periadvential soft tissue of the epicardial
coronary artery and was called eosinophilic coronary periarte-
ritis.

Eosinophilic coronary arteritis is not systemic and is histologi-
cally different from polyarteritis nodosa (PAN), Kawasaki disease
(KD) and allergic granulomatous angiitis (AGA). Both PAN and
AGA are systemic types of vasculitis and histologically show
necrotizing pan-arteritis or pan-vasculitis involving the intima,
media and adventitia with fibrinoid necrosis, while isolated eo-
sinophilic coronary periarteritis (IECPA) presents localized eo-
sinophilic periarterial inflammation without fibrinoid necrosis,
in addition, eosinophilic inflammation is limited to adventitia
and periadventitial soft tissue, many times this inflammation is
observed with spontaneous coronary dissection of arteries (7).

The most common causes of death in athletes under 35 are
structural heart diseases (Table 1). Hypertrophic cardiomyopa-
thy is a disease of the heart due to mutations in genes encoding
contractile proteins, with autosomal dominant inheritance.
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Figure 7. Histopathological finding at the anterior interventricular branch
of the left coronary artery, with eosinophil infiltration in adventitia and peri-
adventitial soft tissue (HE, 100x).
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Figure 8. Detail histopathological finding at the anterior interventricular

branch of the left coronary artery, with eosinophil infiltration in adventitia
and periadventitial soft tissue (HE, 200x).

A common finding is left ventricular hypertrophy, which arose
during the absence of excessive stress on the heart muscle. The
histological picture is characterized by a chaotic arrangement of
muscle cells. Sudden death is caused by ventricular tachycardia
or fibrillation and occurs more often in dynamic sports (football,
basketball) than in endurance sports (long-distance running,
cycling).

This is probably due to the fact that subjects, due to the inabil-
ity to increase cardiac output in the long term, do not perform
well in endurance sports and therefore do not engage in them.
More than 90% of people have an abnormal electrocardiograph
(ECG), which, along with echocardiography, is the basis for di-
agnosis.

Typical ECG findings are voltage signs of left chamber hyper-
trophy, the presence of Q waves and negative T waves. In pa-
tients who are at high risk of death, a prophylactic implantation
of a cardioverter defibrillator is required. Among risk factors are
a positive family history of sudden death, syncope in history,
significant muscle hypertrophy, significant pressure gradient
in the left chamber outlet, dilated left atrium and ventricular
tachycardia (3).
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People with hypertrophic cardiomyopathy and at high risk of
sudden death cannot participate in performance sports even
after the implantation of a cardioverter defibrillator. At autopsy
the finding is significant hypertrophy of the heart muscle with
reduced ventricular cavities, the left is usually more affected
than the right.

The atria are also dilated and often hypertrophic, usually re-
gurgitation occurs through the atrioventricular valves. A typical
finding is a disproportionate involvement of the intraventricular
septum and anterior wall when compared to the posterior wall
of the left ventricle. In some cases, hypertrophy can occur even
in completely atypical segments of the ventricle (4).

Histologically, in myocardial hypertrophy, a large disorgani-
zation of muscle fibres and myofibrillar architecture in cells can
be seen. Predominantly, fibrosis can be found, forming visible
scars. Areas of the disorganized zone interlace the hypertrophic
muscle and otherwise normal cells. There is also an increased
presence of interstitial connective tissue. The zones of disorga-
nization affect approximately 5 or more percent of the myocar-
dium. In more than 80% of patients, there is an abnormal finding
in intramural coronary arteries with reduction of the lumen and
thickening of the walls, found in intraventricular septal tissue (4).

Coarctation of the aorta is a common extracardiac congenital
defect of the heart, characterized by a substantial narrowing of
the aorta. It accounts for about 10% of all congenital heart de-
fects. In boys, it occurs 2 times more often than in girls, it is the
most common comorbidity in Turner syndrome. The narrowing
of the isthmic part of the aorta occurs most often at the site of
the tendrils of the ductus arteriosus.

Narrowing of the aorta to less than 40% of its physiological
translucency is considered tight, with a lesser narrowing as mild
aortic coarctation. The localization of aortic coarctation is, ex-
cept for rare cases, in the aortic isthmus and, according to the
relationship to the arterial duct or its ligament, is classified as
preductal (infantile) and postductal (adult).

Infantile types tend to be more malignant, manifest quickly
after birth and are more often associated with other congenital
heart defects, what is often referred to as coarctation syndrome.
The adult type occurs rarely, often detected accidentally during
an examination for systemic hypertension. The survival time af-
ter surgery decreases significantly compared to the normal pop-
ulation (mainly those operated on after their 40ties) (4).

Wolf-Parkinson-White syndrome — ventricular preexcitation
syndrome, is the most common syndrome of ventricular preex-
citation. It is a cardiac arrhythmia in which there is a spread of
impulse (waves of depolarization) from the atrium to the ventri-
cles outside the AV node. The accessory path is formed by the

so-called Kent’s bundle (a pathological junction between the
atria and ventricles).

The abnormal connection of ventricles to the atria (Kent's bun-
dle) may be associated with other arrhythmias. Most often it is
a paroxysmal supraventricular tachycardia, less often a perma-
nent supraventricular tachycardia, rarely a ventricular tachycar-
dia. Very rarely, WPW syndrome can result in ventricular fibrilla-
tion and sudden cardiac death.

According to prevailing opinions, sudden death is due to
a pre-existing cardiovascular anomaly of a structural or func-
tional (often genetic) nature, together with a high degree of
physical exertion. Excessive leaching of catecholamines plays
arole, but also by accompanying phenomena of physical activi-
ty, such as dehydration, electrolyte imbalance and overheating.

While in over 35-year old’s the cause of death in sports is
mostly unrecognized coronary heart disease, in adults under 35
years of age the causes are diverse (Table 1). The most common
cause of sudden death in the subpopulation of young athletes
is hypertrophic cardiomyopathy (one third of cases), arrhythmo-
genic cardiomyopathy of the right ventricle (a quarter of cases).
About a third of sudden deaths in athletes remain etiologically
unclear (2).

However, we should not forget the positive effects of sports
and an active life style. People with regular physical activity live
on average 7 years longer compared to individuals who do not
participate in sport activities (5).

CONCLUSION

The issue of sudden death in sport is an integral and extreme-
ly important part of the field of forensic medicine, it is always
actual and still demanding a multidisciplinary approach. The
challenge for forensic medical centres lies in detecting sup-
portive and prohibited substances, as the chances of detecting
some substances are very limited to almost impossible due to
the lab’s equipment.

Another question the forensic physicians has to answer, is the
relationship (correlation) between influence by a foreign sub-
stance (changes due to substance use) and a morphologically
detectable pathological process on the body of the deceased
(changes due to underlying pathology).
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