
Abstract An 8-year-old boy suffered a cardiac arrest
while playing soccer. In contrast to a similar event at the
age of 5 years, resuscitation was not successful. At au-
topsy, the cardiac findings were of a myxomatous trans-
formation of the mitral valve with lacerations of the pos-
terior cusp and the left vestibular endocardium and left
ventricular hypertrophy. Sudden death due to arrhythmias
in association with a myxomatous mitral valve is a rare
event with only about 100 cases published world-wide. To
our knowledge, the present case probably reports the
youngest affected individual who died of this pathological
condition.
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Introduction

The myxomatous transformation of the mitral valve is a
relatively common condition in man, characterized by
disintegration of the valvular connective tissue with accu-
mulation of acid mucopolysaccharides in the connective
tissue compartments of the valve [4]. According to Silver
[14] it can be found in up to 10% of apparently healthy
young adults in clinical studies. As normality merges into
abnormality, the entity has been given a variety of names
by diverse medical specialities, leading to a certain degree
of confusion in the medical literature [1]. Generally, the
prognosis is good and sudden cardiac death is a very rare
complication [3]. From review articles on this topic only
about 100 such cases have been published world-wide
[11] and the most frequent cause of this event seems to be
ventricular tachyarrhythmia [6, 17]. The pathogenesis is
still unknown [10]. Persons afflicted with this condition

and with known clinical signs during their lifetime are of-
ten subjected to routine post mortem pathology examina-
tion. The diagnosis of a lethal complication associated
with a myxomatous mitral valve is therefore a rarity in
forensic practice. Moreover, to our knowledge this case
presents the youngest known victim of this pathological
condition.

Case report

An 8-year-old boy suddenly collapsed for no evident reason while
playing soccer. A physician who was coincidentally present, diag-
nosed a cardiac arrest and immediately started cardiopulmonary
resuscitation (CPR) which was continued extensively in the ambu-
lance and in hospital. As it was not possible to re-establish a car-
diac rhythm, CPR was terminated about 2 h after the incident.

The history revealed that the child had already had a cardiac ar-
rest at the age of 5 years while tobogganing and CPR at that time
had been successful. The extensive medical examinations which
were subsequently carried out had not revealed any pathology
findings. In particular, there was no evidence for cardiac conduc-
tivity disorder and the family case history showed no associated
pathology.

Autopsy findings

– “Glassy”, swollen aspect of the mitral valve margin and of the
elongated chordae tendineae (Fig. 1)

– Both mitral cusps with sites of opaque, focal thickening with no
apparent “hooding” or “ballooning” in the sense of a focal inter-
chordal prolapse (Fig. 1)

– Thickening of the endocardium and dilatation of the left
vestibule

– Left ventricular hypertrophy with a left ventricular wall thick-
ness of 1.2 cm (Fig. 1) and pronounced enlargement of the heart
(heart-weight 170 g, normal mean value 131.7 g) [15]

– Body weight and height age-appropriate [9]
– A tear in the posterior mitral cusp reaching from the closure line

of the valve almost to the valve ring (Fig. 1)
– A superficial fissure of the left vestibular endocardium in very

close proximity to the atrioventricular valve (Fig. 1)
– No other gross pathological findings in any of the intimal organs

and blood vessels

Histologically, both mitral cusps of the mitral valve showed con-
siderable focal myxomatous transformation with a thickened spon-
giosa layer encroaching on the atrialis and fibrosa layers with an
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Alcian blue-positive accumulation of proteoglycans in the intersti-
tial tissue (Fig. 2). There was no evidence of similar alterations in
the other three cardiac valves. In accordance with the gross find-
ings, microscopical examinations merely confirmed a high-grade
left ventricular hypertrophy while the cardiac conduction system
[19], as far as seen in the numerous heart sections, revealed no ab-
normalities. All other organs were histologically unremarkable.
Toxicological examinations were negative.

Discussion

As already pointed out, a large variety of names exist in
the medical literature for the entity of the myxomatous
transformation of the mitral valve. To clarify the confu-

sion it has been proposed that the term mitral valve pro-
lapse (MVP) or mitral valve prolapse syndrome (MVPS)
should be used [1]. The principal complications of this
condition include systemic emboli, infective endocarditis,
progression to severe chronic and acute mitral regurgita-
tion, arrhythmias and as a consequence of these, rare and
sudden death [2]. Malignant ventricular arrhythmias have
clinically been detected before the fatal event [17], lead-
ing to ventricular fibrillation in most cases [12]. A possi-
ble autosomal dominant pattern of inheritance is mean-
while generally accepted [3, 13]. However, discussion
still continues concerning the aetiology and pathogenesis
of the condition.

Bearing the myxomatous mitral transformation and the
absence of any other causes of death in mind, there prin-
cipally seem to remain only two explanations for the
lethal occurrence in the case reported.

The laceration of the posterior mitral cusp would indi-
cate an acute mitral insufficiency. However as this lesion
was in close proximity to a superficial fissure of the left
vestibular endocardium it seems more likely that both
findings are due to the extensive CPR carried out, given
that higher fragility and brittleness of the myxomatously
transformed tissue is more probable. This assumption is
additionally affirmed by the reported sudden collapse of
the boy, which would be an unusual manifestation of an
acute mitral insufficiency due to valvular lesions of the
described extent. Moreover, there is a complete lack of
comparable descriptions of spontaneously ruptured valves
in the available literature whereas there are publications
of sudden death due to acute ruptures of the chordae
tendineae of myxomatous mitral valves [5].

On the other hand sudden arrhythmias could be held
responsible for the fatal outcome in this instance. As a
pronounced left ventricular hypertrophy without evidence
for aortic valve stenosis was found, it seems justified to
postulate a mitral valve prolapse (MVP) along with a de-
gree of insufficiency which must have been compensated,
as there were no signs of chronic congestion. This does
not contradict the fact that no “hooding” of the mitral
cusps was found at necropsy as the phenomenon could
have been functional and/or in an early, not yet macro-
scopically detectable stage although the chordae ten-
dineae already seemed elongated. The fact that, according
to the literature [7], significant mitral regurgitation is an
important predisposing factor for sudden death in patients
with myxomatous mitral valve transformation therefore
indicates the assumption of arrhythmias. It is very likely
that they were triggered or increased by the physical exer-
cise (soccer in this case), causing an elevated sympathetic
tone and higher blood concentrations of catecholamines
[18]. The similar constellation at the age of 5 years, when
the boy suffered a cardiac arrest while tobogganing, fur-
ther underlines this reasoning. Theoretically it has to be
admitted that arrhythmias leading to sudden death can of
course develop independently of the described primary
disease. Considering the case history, the gross and mi-
croscopical findings and the frequency of arrhythmias as-
sociated with myxomatous transformation of the mitral
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Fig. 1 Mitral valve and surrounding heart muscle tissue showing
a vitrous swollen aspect of the mitral valve margin and of the
seemingly elongated chordae tendineae as well as focal sites of
opaque thickening (i.e. larger arrow) of the valve cusps. Further-
more the left ventricular hypertrophy and the lacerations (small ar-
rows) of the posterior cusp and the vestibular endocardium can be
noted

Fig. 2 Section of the mitral valve stained by Alzian blue and van
Gieson method (× 95). Considerable focal myxomatous transfor-
mation with a thickened spongiosa layer encroaching on the atri-
alis and fibrosa layers. Area with accumulated proteoglycans
marked by arrows



valve reported in the literature [6, 8, 16, 18], this possibil-
ity can however be neglected. The cause of the dysrhyth-
mias in subjects with a myxomatous mitral valve is still
unclear. A variety of explanations are under discussion,
the most favoured one appears to be traction on the papil-
lary muscle as the mechanism for repolarization changes
[3]. It remains obscure, why no cardiac abnormalities
were detected in the course of the examinations after the
first incident. This might perhaps be due to the assump-
tion that the changes were so minute, that they were tech-
nically not detectable. Another possible explanation
would be a lack of compliance during the examinations at
the age of 5 years or that they were, especially concerning
electrocardiography, carried out in a period of time with-
out any arrhythmic potential at all.

As arrhythmias cannot be recognized morphologically
an unambiguous cause of death could not be given in this
case. In the absence of other reasons for this demise and
in recognition of the pathology findings and the case his-
tory an arrhythmia, as a rare complication of a myxoma-
tous transformed mitral valve, is believed to be responsi-
ble for the cardiac arrest and the death of the 8-year-old
boy perhaps more of a diagnosis by exclusion.
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