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ABSTRACT 

We report two unusual cases of sudden unexpected death in children. Histopathologic examination showed intimal fib- 
roplasias, a variant of fibromuscular dysplasia of the right coronary artery associated in both cases with fatty infiltration 
of the right ventricular myocardium. The significance of this particular combination of two lesions known to induce a 
sudden death in young people is discussed. 
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1. Introduction 

Sudden death in children and adolescents is most often 
caused by either hypertrophic cardiomyopathy, arrhyth- 
mogenic right ventricular dysplasia, coronary artery ano- 
malies, or myocarditis [1]. 

Fibromuscular coronary artery dysplasia (FMD) is an 
idiopathic non atheromatous, non inflammatory vascular 
disease that involves small and medium-size arteries. 
Intimal fibroplasias accounts for only 1% - 5% of all 
cases of FMD and is characterized by primary involve- 
ment of the intimal layer of the arterial wall [2-4]. 

We describe here two cases of children presenting 
with sudden death and signs of intimal fibroplasias of the 
right coronary artery associated with fatty infiltration of 
the right ventricular myocardium.  

1.1. Case Report 1 

A nine year-old girl with mental retardation secondary to 
a perinatal asphyxia presented a sudden cardio-respira- 
tory arrest and died. Neither family history nor personal 
history of cardiac disease was reported. 

At post-mortem examination, the heart weighed 181.5 
gr., which is normal for the age of the patient. The car- 
diac valves were normal as well as the origin of the 
coronary arteries. There was no increase of the epicardial 
fat covering the heart. The trabeculae of the right ventri- 

cle appeared well developed. The thickness of the right 
ventricle was 0.2 cm and of the left ventricle 0.7 cm. 
Neither major visceral pathology was detected, except 
the multicystic encephalopathy due to the perinatal as- 
phyxia, nor active infection in the lungs. 

Histological analysis of the heart specimens revealed 
an important fatty infiltration associated with moderate 
fibrosis in the myocardium of the right ventricle Figure 1. 
This fat within the myocardium extended from the sub- 
epicardial layer to intramural areas under the endocar- 
dium, sparing the left ventricle and ventricular septum. 
No inflammatory response was identified. The left ven- 
tricle showed neither hypertrophic fibers, nor disarray of 
the fibers nor adipose metaplasia. The right coronary 
artery displayed focal, irregular intimal thickening and a 
disrupted internal elastic lamina (intimal fibroplasia) 
Figure 2. The left coronary artery was normal.  

1.2. Case Report 2 

A nine-year-old boy with no relevant personal or familial 
clinical history, suffered a cardio-respiratory arrest. Re- 
suscitation attempts were unsuccessful and the patient 
died.  

At necropsy examination, the heart weighed 228 gr. (N: 
138 gr). The cardiac valves were normal. The coronary 
arteries rose normally from the aorta. The thickness of 
the wall of the right ventricle measured 0.3 cm and of the 
wall of the left ventricle measured 1.2 cm revealing a  *Corresponding author. 
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Figure 1. Histological section of the portion of right ven-
tricule with adipose tissue. (a) Hematoxylin and Eosin stain 
at ×40; (b) Van Gieson and Elastin stain at ×40. 
 
mild hypertrophy. Secondary changes from circulatory 
failure with pulmonary and cerebral oedema, renal and 
hepatic acute necrosis as well as focal ischemic necrosis 
in the large bowel were also noted.  

Light microscopic examination of paraffin embedded 
and hematoxylin-eosin and van gieson-elastin stained 
sections of the heart and coronary arteries showed hyper- 
trophic cardiomyocytes in the left myocardium. Besides, 
the right ventricle myocardium was totally infiltrated by 
fibrofatty tissue up to the sub-endocardial region without 
lymphocytic infiltration. The left coronary artery was 
normal but the right coronary artery presented an intimal 
thickening with an internal elastic lamina fragmentation 
and some disorganization of the elastic fibers in the me- 
dia (intimal fibroplasia and mild medial fibromuscular 
dysplasia). 

2. Discussion 

The histopathological findings of both children are very 
similar. Both present a variant of fibromuscular dysplasia 
of the right coronary artery and a fatty infiltration of the 
right ventricular myocardium which may explain the 
sudden death syndrome. 

 

 
(a) 

 
(b) 

Figure 2. Histological cross-section of the right coronary 
artery with fibromuscular dysplasia. (a) Hematoxylin and 
Eosin stain at ×40; (b) Van Gieson and Elastin stain at ×100 
and ×200. 
 

Arrhythmogenic right ventricular dysplasia cardiomy- 
opathy (ARVD) is known to be a primary heart muscle 
disease of unknown origin characterized by transmural 
fatty or fibrofatty replacement of right ventricular myo- 
cardium [5]. This heart pathology represents a high risk 
of life-threatening ventricular electrical instability pro- 
ducing unexpected cardiac arrest and sudden death par- 
ticularly in young people [6].  

Many theories on ARVD pathobiology have been dis- 
cussed in the literature. Some authors have suggested an 
inflammatory theory about cardiotropic viruses [7]. Oth- 
ers have proposed a dystrophic theory according to 
which myocyte death could be due to some genetic de- 
fects [8]. To support this theory some altered genes have 
been described [9-19]. Another possible explanation for 
ARVD pathobiology is ischemia. However ischemic 
theory has never been explored in details even if some 
authors have raised this hypothesis. 

The presence of fat in the ventricular myocardium is a 
phenomenon that has been described as early as the 18th 
century by Senac, and Laennec [11,12]. Later, in 1850, 
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Quain has described a link with clinical entities like obe- 
sity, alcoholism, sudden death and heart failure [13]. 
Modern literature has expanded on previous works by 
demonstrating that myocardial fat is not limited to 
ARVD but more commonly due to aging and prior myo- 
cardial infarction or chronic ischemia. Moreover, fat in 
the left ventricle is frequently related to prior myocardial 
infarction or chronic ischemia [14]. Right ventricular fat 
is not uncommon at necropsy, but it is usually localized 
in the subepicardial region only. In ARVD, the fibrofatty 
replacement of myocardium is transmural, as described 
in the right ventricle of our two patients. Because of the 
young age of both patients and the striking association 
with fibromuscular right coronary artery dysplasia, ische- 
mia is a very likely cause of this fatty replacement of the 
right ventricular cardiomyocytes, and explains the fatal 
issue.  

Fibromuscular dysplasia is a segmental non inflamma- 
tory angiopathy, originally described in 1938, as a pre- 
dominantly arterial disease. It usually occurs in small and 
medium-sized muscular arteries and may affect the three 
arterial layers although the media is the most often in- 
volved. Autopsy studies suggest that the incidence within 
the general population is 1%. The etiology remains un- 
known and the majority of cases are sporadic although 
familial forms have been described [15]. Coronary fibro- 
muscular dysplasia has been considered as rare. A num- 
ber of reports have yet documented small coronary artery 
FMD in patients with sudden cardiac death [16-20]. Fur- 
thermore, left main stem coronary artery FMD induces 
ischemic left ventricular dysfunction [21]. Ischemic de- 
generation as a secondary effect of coronary artery FMD 
is then possible. Consequently we hypothesize ischemia 
is a complication of the right coronary artery FMD on the 
right ventricle, leading fatty infiltration and sometimes 
fibrosis of the right myocardium. This fibrosis and fatty 
infiltration mimics an ARVD-degeneration of the right 
myocardium, which may result in a high risk of arrhyth- 
mias and sudden cardiac death. 

Unfortunately, we could not perform genetic analyses 
in neither cases. In addition, there was no familial history 
of cardiac disease to support a diagnosis of RV cardio- 
myopathy considering the fact that ARVD has a familial 
occurrence in about 50% of cases, with autosomal domi- 
nant inheritance and variable penetrance as well as a po- 
lymorphic phenotypic expression [8].  

These reported cases demonstrate the presence of arte- 
rial fibrodysplasia limited to one coronary artery with the 
coexistence of a fatty transformation of the right ventri- 
cular myocardium suggesting a possible ischemic etiol- 
ogy of an ARVD-like phenomenon. Therefore, in cases 
of sudden death in children or adolescents, a particularly 
careful examination of coronary arteries must be per- 
formed. 

And furthermore, in patients with an ARVD confirmed 
by identification of pathologic mutations, the coexistence 
of coronary fibrodysplasia may increase the risk of car- 
diac arrest. 
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