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A b s t r a c t  A case of fibromuscular dysplasia of the coro- 
nary arteries in a 15-year-old boy is reported. After a 
quarrel involving no violence the boy suddenly suffered 
from ventricular fibrillation, collapsed and was initially 
successfully defibrillated. After 37 days of deep uncon- 
sciousness the boy died of bronchopneumonia. The cause 
of the ventricular fibrillation was clarified only after his- 
tological investigations. Fibromuscular dysplasia of the 
coronary arteries with narrowing was found, which has 
very occasionally been described in the literature. How- 
ever, its localization in the A-V node artery, as described 
here, only seems to have been observed once. 
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Introduction 

In 1938 Leadbetter and Burkland [8] described a disease 
of the renal arteries, which in 1958 was named fibromus- 
cular hyperplasia by McCormack et al. [13] and nowa- 
days is known as fibromuscular dysplasia of arteries [4]. 
Fibromuscular dysplasia is most often found in the renal 
and cervical arteries. The aorta and other arteries are 
rarely affected [9], but in this case fibromuscular dyspla- 
sia of coronary arteries is reported. 

Case report 

After having a quarrel with friends a 15-year-old boy suddenly 
slipped off an armchair and collapsed. No violence was involved. 
After 8 min of unconsciousness the ambulance arrived and the 
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electrocardiograph revealed ventricular fibrillation. Defibrillation 
was successful, and while the boy remained deeply unconscious, 
intubation and artificial respiration were carried out before he was 
admitted to hospital. The computer tomogram showed no signs of 
any intracranial disease. Poisoning was excluded by a toxicologi- 
cal analysis. During the boy's stay in hospital, electrocardio- 
graphic records revealed no pathologic changes. The main symp- 
tom was the deep irreversible unconsciousness, which was consid- 
ered to be a consequence of cerebral ischaemia caused by ventric- 
ular fibrillation of unclear genesis. The boy died of bronchopneu- 
monia 37 days after the sudden event. 

Autopsy findings 

The autopsy findings included purulent tracheobronchitis 
and bronchopneumonia and signs of general hypoxaemic 
damage to organs. The heart weight was 180 g with no 
congenital malformations and no acquired valvular heart 
defect. Coronary arteries were macroscopically inconspic- 
uous. The histological investigations of the organs re- 
vealed an abnormal, extreme narrowing of the A-V node 
artery with distinct disturbances of the framework of the 
arterial wall in the heart. In these areas of the vessel, a 
proliferation of smooth muscle cells with fibrosis of the 
media and partly of the intima were found. The internal 
elastic lamina was partly fragmented and partly doubled 
in thickness (Figs. 1-3). The immunohistochemical inves- 
tigations showed evidence of actin in the media and in- 
tima, whereas the reaction to desmin was only focal. Sim- 
ilar changes, but less intense, were found in further small 
branches of the coronary arteries. Arteriosclerosis, amy- 
loidosis or myocarditis with the corresponding affection 
of vessels did not exist. The A-V node and the bundle of 
His showed no signs of necrosis or increased fibrosis. The 
histological investigations of further organs proved that 
there were no significant changes in the arterial walls. Hy- 
poxaemic damage of ganglion cells was found in the 
brain. The diagnosis was fibromuscular dysplasia of the 
A-V node artery and other small branches of coronary ar- 
teries. 
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Fig. 1 The A-V node artery 
(AVNA) adjacent to the central 
fibrous body (CFB) of the 
heart. Strong thickening of the 
arterial wall and narrowing of 
the lumen. The A-V node is 
marked by arrows. Masson- 
Goldner, x 64 
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Fig.2 The same artery shortly 
before it enters the A-V node. 
Considerably narrowed lumen. 
Destruction of the internal 
elastica lamina in all parts. Ad- 
ditionally a small branch of the 
A-V node artery without any 
pathological changes is seen. 
Elastica-Domagk, x 128 

Fig.3 Destruction of the inter- 
nal elastic lamina. The arrow 
marks the change-over from 
normal to altered internal elas- 
tic lamina. Elastica-Domagk, 
x 256 
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Table 1 Cases of fibromuscu- 
No. lax dysplasia of coronary arter- 

ies recorded in the literature 

1 

2 

3 
4 

5 

6 

7 

8 

9 

10 

11 

12 
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Reference Year No. of Age Sex Localization 
cases (years) 

Brill et al. [1] I971 1 18 f Coronary artery 
James and 2 7 m Sinus node artery 
Marshall [5] 1976 64 m Sinus node artery 
Lie [10] 1983 1 34 f Left ant. desc. coronary artery 
Lie and 1 24 m Right coronary artery 
Berg [11] 1987 
Schneider 1 56 m Right coronary artery 
et al. [16] 1987 
Nichols 1 28 f Sinus node artery 
et al. [14] 1989 
Ogbuihi [15] 1989 1 0.8 m Sinus node artery 
James and 1 29 m Branch of AV node artery 
Riddick [6] 1990 supplying the His bundle 
Ltiders [12] 1990 1 25 m Small branches 

of coronary arteries 
Kanzaki 1 16 m Coronary arteries 
et al. [7] 1992 
Yamada 1 37 m Coronary arteries 
et aI. [18] 1993 
Tanaka 1 17 m Left and right coronary artery 
et al. [17] 1993 

Discussion 

Fib romuscu la r  dysp las ia  is a non-a theromatous ,  non-in-  
f l ammatory  d isease  of  the arteries with segmenta l  steno- 
sis, but  its ae t io logy  has not  yet  been clarif ied.  The dis- 
ease is character ized by  a f ibrous or f ib romuscular  thick-  
ening of  the vessel  wal l  with vary ing  degrees  of  affect ion 
o f  the int ima,  med ia  and/or  advent i t ia  and also by  de- 
struction of  elast ic  e lements  o f  the vesse l  wall.  Al though  
f ib romuscu la r  dysp las ia  main ly  affects the renal  and cer- 
v ical  arteries,  it is occas iona l ly  also found in other  ves-  
sels. Wi th  an inc idence  o f  1% in renal  arteries f rom unse- 
lected autopsies  and approx imate ly  0.5% in cervical  an- 
g iographies ,  f ib romuscu la r  dysp las ia  is a rare disease.  Ap-  
p rox ima te ly  5 t imes as many  w o m e n  as men  and all age 
groups,  inc luding the paedia t r ic  age group, are affected 
[9]. 

F ib romuscu la r  dysp las ia  of  coronary  arteries has only 
very  rarely been  descr ibed.  In the l i terature we found a to- 
tal o f  13 cases,  which  are summar ized  in Table 1. In con- 
trast to f ib romuscu la r  dysp las ia  in other  local izat ions ,  
men  ou tnumber  w o m e n  by  3 to 1 as far as local iza t ion  in 
the coronary  arteries is concerned.  Owing  to the smal l  
number  o f  cases,  this d is t inct ion be tween  the sexes in the 
l i terature should  not  be accorded  too much  importance.  A 
uni form his to logica l  c lass i f ica t ion o f  f ib romuscu la r  dys-  
p las ia  of  arteries does  not  exist.  In  1971 Harr ison and Mc-  
Cormack  in t roduced a c lass i f ica t ion based  on f indings  in 
renal  arteries,  which  was later  appl ied  to arteries in other 
locat ions  [2]. This c lass i f ica t ion dis t inguishes  be tween  in- 
t imal,  med ia l  and advent i t ia l  types.  The  present  repor t  
concerns  a media l  type  with  the descr ibed  focal,  mul t i fo-  
cal or tubular  s tenoses [2, 3]. Such dis turbances  in the 

f r amework  of  the arterial  wall  (Figs.  1-3)  were found at 
all levels in the series of  sect ions (n = 85). In some places  
they were  l imi ted  to opposi te  sides of  the vessel ,  but  in 
others they were  found around the whole  c i rcumference .  
The pro l i fe ra t ion  of  smooth  musc le  cells with accumula-  
tions of  co l lagenous  connect ive  t issue were found to be 
concentr ic  in the tubular  form. In the focal  and mul t i foca l  
forms, the stenoses were p redominan t ly  excentr ic  and not  
c ircular  [2, 9]. The vary ing  degrees  to which these find- 
ings were  present  are shown in the Figs.  1-3.  

In several  cases f ib romuscular  dysp las ia  of  coronary  
arteries has been descr ibed  as a cause o f  sudden cardiac  
death [1, 5, 6, 10-12].  In the case  presented  here, we con- 
sider  the nar rowing o f  the A - V  node ar tery consequent  on 
f ib romuscular  dysp las ia  to be the cause  of  the sudden ven- 
t r icular  f ibr i l la t ion of  the heart, which  led to i r revers ible  
i schaemic  cerebra l  damage.  
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