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Abstract
A 13 year old girl with multiple arterial
stenoses of unknown aetiology is
described. At the age of seven months
she was noted to have cardiomegaly and
diminished left ventricular ejection frac-
tion with no cardiac anomaly. Cardiac
function gradually improved and her
condition remained satisfactory until she
was I11 years old when multiple lesions in
the coronary, cerebral, and left brachial
arteries were diagnosed. Histological
examination of an endomyocardial
biopsy specimnen from the right ventricle
showed hypertrophic muscles sur-

1 yr 3 mnth 2 yr

rounded by abundant fibrous tissue.
Percutaneous transluminal angioplasty
of the right coronary stenoses led to
complete occlusion.

(Br HeartJ_ 1993;70:386-390)

In 1991 we described a girl with multiple
coronary stenoses of unknown aetiology' and
we also reported on an adolescent boy with
silent coronary ischaemia.2 We now report
another adolescent girl who had both silent
myocardial ischaemia with multiple coronary
stenoses and multiple lesions in the cerebral
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Figure 1 Electrocardiographic changes, electrocardiogram recorded when the patient was seven months old, showing left ventricular hypertrophy with ST
segment depression and inverted T wave in leads I, alVF, and VS. These patterns gradually improved. When she was 12 she had an almost normal
electrocardiogram, even after complete occlusion of the right coronary artery (RCA).
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Multiple arterial stenoses of unknown aetiology in the coronary, cerebral, and brachial arteries

Figure 2 Multiple coronary stenoses (arrows) in both coronary arteries. RCA; right coronary artery; LAD; left anterior descending artery; LCX; left
circumflex artery.

arteries and the left brachial artery.
Endocardial fibroelastosis was diagnosed in
early infancy and since then her cardiac func-
tion has gradually improved. This unusual
patient had no history of any disorder that
could have caused generalised arterial
involvement in childhood.

Case report
Four months before cardiomegaly was found
on the chest x ray (CTR 74%) and left ven-
tricular hypertrophy on the electrocardiogram
(fig 1) (at the age of seven months) this girl
had suffered from tachypnoea, wheezing, and

poor sucking. The left ventriculogram
showed a diminished left ventricular ejection
fraction (EF 23%) without any cardiac anom-
alies. No occlusive lesion was noted in the
main coronary arteries. Endocardial fibroelas-
tosis was diagnosed. Her symptoms gradually
improved when she was treated with digoxin
and diuretics.
At the age of two she had headache and

nausea caused by hypertension (178/1 10 mm
Hg right arm and 160/100 mm Hg left arm).
She was not overweight and renal function
was normal. The serum concentration of
renin was high (15 9 ng/ml; normal 10 2-2 7)
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Figure 3 Angiograms of the cerebral arteries. (A) Angiograms of the common carotid arteries shouwng complete ocdusion (large arrows) of both internal
carotid arteries. (B) Dilated left vertebral artery supplying blood to the entire brain. Rt, right; Lt, left; Ant, anterior; Mid, middle; Post, posterior; A,
artery.
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tiple stenoses in both coronary arteries (fig 2)
but cardiac function was almost normal (EF
60%). Moreover, both internal carotid arter-
ies and the right vertebral artery were
occluded, and the dilated left vertebral artery
supplied blood to the whole brain (fig 3).
Neurological examination and computed
tomography of the brain did not show any
abnormalities. There were also stenoses in the
long segment of the left brachial artery (fig 4).
Blood pressure in the upper arms was 135/75
mm Hg and 75/58 mm Hg. There were no
stenoses in the abdominal arteries, including
the renal arteries; and the serum renin con-
centration was within the normal range.
Biopsy specimens of endomyocardium from
the right ventricle showed hypertrophic mus-
cles surrounded by abundant fibrous tissue
(fig 5). Her skin and optic fundi were normal.

Anterolateral ischaemia of the left ventricle
was caused by multiple stenoses of the small
arteries arising from the major left coronary
arteries. We performed percutaneous translu-
minal angioplasty of the right coronary lesion
when she was 12 years old. Despite an initial
improvement in the stenoses an angiogram 12
days after the procedure showed complete
occlusion. The distal part of the right coro-
nary artery was supplied by collaterals from
the left coronary artery. Neither her symp-
toms nor the ischaemic patterns in the elec-
trocardiogram (fig 1) and thallium scintigram
have worsened. She was advised not to partic-
ipate in strenuous sports and was prescribed a
,6 blocker and vasodilator. She has remained
well for a year.

Blood analyses have never shown any
abnormal findings related to carditis or disor-
ders leading to coronary ischaemia. Physical
examination of her family members and their
histories were normal.
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Figure 4 Angiogramis showinlg stenoses of the left brachial
artery (arrows).

though the structure of both renal arteries
was normal. Cardiomegaly (CTR 65%), elec-
trocardiographic findings (fig 1), and left ven-
tricular function (by angiography) (EF 50%)
were improved. She was treated with a con-
verting enzyme inhibitor and her blood pres-
sure became normal and her condition
remained satisfactory for nine years.

At the age of 11 years she had no symp-
toms except for mild chest discomfort during
exercise. The chest x ray showed no car-
diomegaly (CTR 49%), and the electrocar-
diographic patterns were within normal limits
(fig 1). A treadmill exercise test was stopped
because of the chest discomfort, and the elec-
trocardiogram showed 2-3 mm ST segment
depression in leads II, III, aVF, and the left
precordial leads. A thallium perfusion scinti-
gram also showed ischaemic change in the
anterolateral and posterior walls of the left
ventricle. Coronary angiography showed mul-

Discussion
There are several coronary risk factors in
childhood, such as Kawasaki disease,3 con-
genital malformations of the coronary arter-
ies, hypercholesterolaemia,4 pseudoxanthoma
elasticum,5 6 periarteritis nodosa,7 idiopathic
arterial calcification,8 and chest trauma. We
have reported two other cases of silent coro-
nary ischaemia of unknown aetiology in ado-
lescents.' 2 The coronary lesion in the present
patient resembles that in an earlier case,' but
the clinical course was quite different. The
patient we report here had had severe heart
failure in early infancy; and multiple arterial
stenoses were found in adolescence, though
her symptoms had gradually improved. From
the histological examination of endomyocar-
dial specimens we assume that the most prob-
able cause of her disorder was myocarditis
and polyarteritis in early infancy, even though
repeated blood analyses showed no abnor-
malities. She could have had an atypical form
of pseudoxanthoma elasticum,56 periarteritis
nodosa,7 or idiopathic arterial calcification8:
however, she had no other features of these
disorders, such as pigmentation or papules on
her skin, angioid streaks on the retinas, or
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Figure S Biopsy specimensfrom the right ventricle show different histological appearances-from hypertrophic muscle
surrounded by abundantfibrous tissue (A) to an almost normal structure (B).

abnormal calcification. Fibromuscular dyspla-
sia can affect the renal, cerebral, and brachial
arteries,910 however, there are no reports of
heart failure in early infancy in this condition.
The reason for her systemic hypertension

and high renin concentrations when she was
two years old remains unclear. There was no
evidence of renal arterial stenosis or renal fail-
ure, the major causes of secondary hyperten-
sion in infancy. We used a converting enzyme
inhibitor, which is one of the most useful
drugs for symptomatic hypertension, what-
ever the serum renin concentration." 12
Subsequently she did not have hypertension
or any side effect for nine years. She safely
stopped taking the drug at the age of 11 years
when the serum renin concentration was
found to be normal.

Left coronary stenoses, the major cause of
her ischaemia, were not a strong indication
for angioplasty, because all the lesions were in
small arteries, except for the proximal part of
the diagonal branch. We predicted that severe
symptoms would develop if the right coronary
artery became occluded in the presence of
broad anterolateral ischaemia. So we chose as
the first procedure coronary angioplasty to
the right coronary stenoses, despite an
absence of severe ischaemia of the inferior
myocardium. Fortunately, a good collateral
circulation has prevented the development of
symptoms after occlusion of the right coro-
nary artery, and we have not done any other
intervention for her myocardial ischaemia.

Echigo"3 and Ino et al4 reported the suc-
cessful percutaneous transluminal angioplasty
of coronary lesions caused by Kawasaki dis-
ease. Angioplasty of this patient's coronary
lesion failed. If her myocardial ischaemia is

not controlled by medical treatment we shall
consider bypass surgery to the distal part of
the right coronary artery or the diagonal
branch. Coronary angioplasty of the diagonal
branch may be another choice, but there is
some risk of complete occlusion. The best
treatment for coronary stenosis in childhood,
especially for multiple lesions of unknown
aetiology, remains to be determined.

Patients with silent coronary ischaemia can
die suddenly during strenuous exercise. All
children with cardiomegaly and diminished
cardiac function should be carefully observed
even if they remain well.

We thank Dr Shin Suzuki, Dr Masateru Oonaka, Dr
Kazuyuki Kitamura, and Dr Fred Shane for their help with
this paper. This work was supported by a research grant from
the Vehicle Racing Commemorative Foundation, Tokyo,
Japan.
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IMAGES IN CARDIOLOGY

Damage to an internal mammary artery graft at
dissection

The internal mammary artery makes an
excellent coronary graft with the potential for
long-term patency and consequent relief of
angina, freedom from infarction, and an
improved chance of survival. But dissecting it
and sewing it on is not enough-it has to pro-
vide blood flow. One hears loose talk about
"spasm" and unsubstantiated remarks about
its cause and many ways of relieving it. But
canny surgeons like to see a brisk flow of
blood come out the end of the graft before
committing the future of the LAD territory to
what is, at the time of operation, often an
insubstantial little artery. An internal mam-
mary artery that was not accepted on this

basis is shown here, cut open longitudinally.
A circumferential intimal flap was revealed-
the result presumably of inadvertent traction
during dissection by an inexperienced opera-
tor. This pathological entity is well recognised
in limb arteries where it is due to abrupt trac-
tion at the time of injury. The arterial pulse
does not return after the fracture has been
reduced and an intimal flap, with overlying
thrombus, is found on exploration of the
artery. The same lesion can occur in the
internal mammary artery, as shown here, and
would be a more potent cause of postopera-
tive ischaemia than "spasm".

TOM TREASURE

390
 on M

ay 22, 2023 by guest. P
rotected by copyright.

http://heart.bm
j.com

/
B

r H
eart J: first published as 10.1136/hrt.70.4.386 on 1 O

ctober 1993. D
ow

nloaded from
 

http://heart.bmj.com/

