
Abstract The case concerns the sudden death of a 21-
year-old male during a soccer game. The autopsy revealed
large, calcified saccular aneurysms at the origins of both
the left anterior descending and the right coronary arter-
ies. Histologically, the wall of the aneurysms was thin and
composed of an internal fibro-calcified layer and an exter-
nal thin tunica media. There was no evidence of active in-
flammation. The autopsy findings and a detailed medical
history support the diagnosis of a late fatal sequela of
Kawasaki disease.
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Introduction

Kawasaki disease or mucocutaneous lymph node syn-
drome (MLNS) is an acute febrile exanthematic infection,
resistant to antibiotics and characterized by severe vas-
culitis particularly involving coronary arteries and by a
peculiar cutaneous and lymphonodal phlogistic state [1–
3].

A more careful clinical attention and instrumental con-
trol together with immunoglobulin treatment (i.v.) have
greatly improved the prognosis quoad vitam [4]. In fact
the mortality rate has been reduced from 1–2% to 0.7%
[5].

In more than 20% of the patients, severe inflammation
of the vasa vasorum led to coronary arteritis with aneu-

rysms formation, thrombosis and severe fibrous stenosis
[6]. However, patients with Kawasaki disease may mani-
fest severe, even asymptomatic, obstructive coronary dis-
ease resulting in cardiovascular symptoms and signs or
sudden death [7–18]. 

Experience to date suggests the likelihood that Kawa-
saki disease plays an important role in aneurysm forma-
tion of the coronary arteries and, in the near future, this
severe cardiovascular complication could be medically
treated in adults [19–20].

In this case of sudden death, through gross, micro-
scopic and clinical findings, a reconstruction of the med-
ical history was possible supporting the diagnosis of
Kawasaki disease.

Case history

A 21-year-old male suddenly collapsed while playing soccer with
no previous symptoms or signs. An attempt at cardiac massage
was unsuccessful and the cause of death was referred to an instan-
taneous cardiac arrest. A complete autopsy was performed 26 h af-
ter death.

External examination

The body was that of a well-built young man: height 182 cm,
weight 78 kg with no visible external signs.

Internal examination

Examination revealed a widespread acute stasis and a heart with
normal shape, dimension (12 × 12 × 6 cm.) and weight (390 g). The
myocardium was normal, except for a small white area of the in-
ternal part of the anterior wall of the left ventricle. The valvular ap-
paratus was normal.

There was a calcified saccular aneurysm (diameter 2.5 cm.) at
the origin of the left anterior descending coronary branch and an-
other similar calcified saccular aneurysm (diameter 1.5 mm.) was
found 1 cm. distal to the right coronary artery orifice (Fig. 1).
Cross-sections of the coronary vessels revealed a pronounced
stenosis (maximum 70% lumen reduction) both of the left de-
scending anterior branch and the right coronary artery distal to the
aneurysms. The coronary ostia were unremarkable. There were no
other aneurysmatic formations of arteries of any caliber. Toxico-
logical tests were negative.
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Histological findings

Coronary arteries

The aneurysm wall was thin and formed by an internal fibro-calci-
fied layer and an external thin tunica media (Fig. 2). An advanced
vascularized and organized thrombus, filling a small part of the lu-
men, was present in the left aneurysm. The arterial wall of the left
descending branch and right coronary artery distal to the aneurysm
assumed the typical pattern of obliterative intimal thickening with
a lumen area reduction ranging from 60% to 70%. This thickening
was mostly constituted by marked proliferation of smooth muscle
cells, minimal elastic and fibrous network and minimal interstitial
proteoglycan accumulation (Fig. 3). In contrast, the circumflex
branch did not reveal the physiological intimal thickening nor-
mally present in all extramural arteries of normal males and fe-
males (Fig. 4). No inflammatory processes of any type were de-
tected.

Myocardium

An area of old fibrosis was observed in the myocardium of the an-
terior left ventricle with a size corresponding to 20% of the histo-
logically examined area. The myocardial fibrosis was situated in
the internal half of the wall as a massive confluent process with
few small islands of fatty tissue in the center. In addition, foci of
myocardial contraction band necrosis or coagulative myocytolysis
were visible in all regions of the heart. This change is formed by
paradiscal and pancellular lesions with a number of foci of 49 ×
100 mm2 and a number of damaged myocells of 78 × 100 mm2 in
the anterior left ventricle. There were 33 foci and 78 myocells in
the posterior left ventricle, 3 and 6 in the right ventricle and 1 and
2 in the interventricular septum, respectively.

The intramural vessels were normal and no pathological
changes in the cardiac valves, aorta or pulmonary arteries were ob-
served.

Clinical history

Examination of the medical records showed that at the age of 3
years the subject was hospitalized for pharyngotonsillitis with a
febrile state lasting over 30 days, a non-purulent conjunctivitis, ex-
treme cutaneous dehydration with dry mucosa and lip fissurae,
strawberry tongue, a cutaneous rash limited to the torso and a right
laterocervical lymphadenopathy. Diarrhea, moderate jaundice and
frequent colic-like abdominal pains were also reported. The heart
rate was 120/min and regular, the blood pressure was 115/50 mm
Hg, the heart size was normal. The liver, kidneys and spleen were
not palpable. Chest x-ray examination (anteroposterior) revealed
clear lung fields. Hematochemical data showed a raised erythro-
cyte sedimentation rate of 88 mm in the first hour, thrombocytosis
(620.000/mm3.), hemoglobin: 11.8 g/dl; polymorphonuclear leuko-
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Fig.1 Calcified aneurysm at the origin of right coronary artery

Fig.2 Aneurysm wall. Several sections of the two aneurysms
showed the same histologic pattern: a thin wall with an internal fi-
brous-calcified layer and thin external tunica media (H&E × 100)

Fig.3 Subocclusive intimal thickening of left anterior descending
branch distal to the aneurysm. The intimal thickening is formed by
smooth muscle cell hyperplasia (insert: Mallory × 250) minimal
elastic-fibrous network and proteoglycan accumulation. In the inti-
mal thickening small arterioles are seen (H&E × 250)

Fig.4 Branching (left) of the left circumflex branch from the
aneurysmatic wall of the left descending branch. Note the absence
of intimal thickening in this vessel (H&E × 80)
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cytosis : 14.8000/mm3. Serial blood, urine, throat and stool cultures
were negative. Skin tests were negative for tuberculosis, coccidio-
idomycosis and histoplasmosis. He was treated with intravenously
administered penicillin and cephaloridine. In 10 days the rash
gradually faded but the fever persisted and there was no response
to the therapy. Antibiotic drugs were changed to gentamycin sul-
fate and tetracycline without response: the fever persisted 32 days.
After 43 days of gradual recovery the child was discharged.

At the age of eight, an X-ray examination of the chest revealed
two annular calcifications interpreted as the result of peri-
bronchial lymphadenopathy. After 1 year, another x-ray examina-
tion confirmed these circular imagings, interpreted as stratifica-
tions of fibrin due to a pericarditis.

An electrocardiogram and an echocardiography taken at the
age of 18, during screening for participation in competitive sports,
were negative. A chest x-ray confirmed the previous finding which
was clearly evident but not interpreted (Fig. 5).

Discussion

In general the gross and microscopic features of coronary
aneurysms, although not diagnostic, are characteristic of
the delayed complications of an acute coronary artery vas-
culitis [21]. In the present case the pathogenesis of the
aneurysms can be related to Kawasaki disease. In fact, a
clinical diagnosis of the latter can be made in the presence
of five of the following six symptoms:

1. Fever persisting for five days or longer
2. Reddening of palms and soles with desquamation

3. Polymorphous exanthema
4. Bilateral conjunctivitis
5. Strawberry tongue, reddened lips and oropharyngeal

mucosa
6. Acute non-suppurative cervical lymphadenopathy.

A diagnosis of Kawasaki disease is accepted in patients
with only four symptoms when a coronary aneurysm is
detected by coronary angiography or echocardiography
[22]. Several studies have also identified abnormalities in
the T lymphocytes and in the various ratios of OKT3+,
OKT4+ and OKT8+ cells in patients with and without
vasculitis. Such abnormalities may serve to identify those
patients likely to develop coronary involvement [23].

In our case five out of six diagnostic clinical criteria of
Kawasaki disease were present. Furthermore, several
years after the acute clinical episode, two uninterpreted
calcified rings were shown by chest x-rays. A recent re-
view indicated that the radiographic evidence of an annu-
lar calcification represents a calcium sediment in the walls
of a coronary artery aneurysms which was observed in
36% of the patients[24–25].

Coronary angiographic studies found coronary artery
aneurysms in more than 23% of the Kawasaki patients
which occurred in the initial tract of the coronary arteries
[26–27], the right coronary artery being more frequently
involved and occluded [25]. In clinical angiographic stud-
ies prominent collateral vessels were specifically de-
scribed in approximately 44% of these patients [25]. Clin-
ical studies on the dimension and type of aneurysm report
that the risk of ischemic heart disease increases when the
aneurysm diameter is more than 8 mm with a shape sac-
cular in type [19], a finding confirmed by postmortem
quantitative morphometry [28].

Our case seems important for various reasons. First,
from a forensic viewpoint, it emphasizes that long-term
sequelae of Kawasaki disease may be fatal many years
following the acute phase [29–31], most of acquired
aneurysms, in both children and adults, being due to
Kawasaki disease [21]. However, in the absence of a com-
plete clinical history, a definitive pathology diagnosis is
impossible [20]. Second, by the misinterpreted radio-
graphic documentation of the calcified aneurysms. Third,
it shows myocardial focal necrosis, namely coagulative
myocytolysis (or contraction band necrosis), typical of
catecholamine myocytotoxicity, linked with ventricular
fibrillation and sudden death. [32–35].
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