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Supravalvular aortic stenosis in a twin
GRAEME NEILSON AND KENNETH F. HOSSACK
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Australia

SUMMARY A case of subvalvular aortic stenosis in one of a set of dissimilar twins is reported. The case
is discussed in terms of the aetiological factors involved and supports the view that supravalvular
aortic stenosis is not environmental and may be genetic in origin.

The triad of supravalvular aortic stenosis,
'characteristic facies', and mental retardation was
described by Williams et al. in 1961. Subsequently
Beuren et al. (1964) showed that the syndrome also
included peripheral pulmonary artery stenosis,
systemic artery stenosis, and dental abnormalities.
It was suspected by others and documented by
Garcia et al. (1964) that as neonates these children
have hypercalcaemia. In 1965 Logan et al. described
patients who had a familial form of supravalvular
aortic stenosis with normal facies and normal
mental development.

This report concerns a set of dissimilar twins,
one of whom had the supravalvular aortic stenosis
syndrome.

Case report

The children were delivered by caesarean section
at 38 weeks' gestation. The pregnancy was normal.
There was no history of maternal rubella and no
family history of heart disease. The boy had been
referred at the age of 6 years because of tiredness
and the presence of a heart murmur. The child
had not fed well as a neonate and milestones were
slower than the normal twin.
On examination the boy had a pleasant dis-

position. He had the typical facies and associated
dental abnormalities of supravalvular aortic stenosis
syndrome. The left brachial artery pulsation was
reduced in volume in comparison with the right.
The femoral artery pulsation was not delayed. The
jugular venous pressure was normal. There was a
palpable left ventricle impulse and a loud ejection
murmur associated with a thrill at the base radiating
to the neck. The remainder of the physical examina-
tion was normal, in particular there were no renal
bruits or peripheral artery bruits. Developmental
level, using the Gesell developmental schedule, was
4 to 5 years.

The plain chest x-ray film showed normal lung
fields and normal sized heart. Skull and abdominal
x-rays and intravenous urogram were normal.
Bone age was normal. Electrocardiogram was
consistent with moderate left ventricular hyper-
trophy. Full blood count, serum electrolytes, serum
calcium, blood urea, and serum creatinine were
normal.
The following pressures were recorded at right

and left heart catheterisation (Table).

Table

Site Pressure
mmHg

Pulmonary capillary venous pressure mean 9
Right pulmonary artery 20/15
Main pulmonary artery 33/15
Right ventricle 33/5
Right atrium mean 5
Left ventricle 210/10
Proximal ascending aorta 210/95
Distal ascending aorta 155/80

Cineangiograms were performed with injections
in both left and right ventricles. These showed severe
supravalvular aortic stenosis extending into the
arch of the aorta. There was mild stenosis at the
origin of the right pulmonary artery (Figs. 1 and 2).

Physical examination, chest x-ray film, and
electrocardiogram were normal in the female twin.

Discussion

Studies of diseases occurring in twins have been
used to differentiate genetic and environmental
factors involved in the aetiology of such disease
states. Initially there was considerable speculation
as to the role of vitamin D in causing the supra-
valvular aortic stenosis syndrome. Coleman (1965)
showed that large doses of vitamin D compounds
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Supravalvular aortic stenosis in a twin

Fig. 1 An injection has been performed in the left ventricle in the lateral projection. The severe
supravalvular stenosis is shown extending into the arch and descending aorta.

fed to pregnant rabbits consistently caused vascular
lesions in their offspring. In 1966 Friedman and
Roberts showed that vitamin D crossed the human
placenta and they also reported vascular lesions
occurring in offspring of rabbits exposed to high
doses of vitamin D. In general most would agree
that vitamin D excess cannot be incriminated as a
cause of supravalvular aortic stenosis in humans.
Fraser et al. (1966) are critical of the vitamin D
theory, and point out the spectrum of infantile
hypercalcaemia. Some children present as neonates
with hypercalcaemia, the cardiac lesions being
absent or unrecognised. Others present later
because of the cardiovascular abnormalities; as
neonates they have a history of low birthweight,
poor feeding, and failure to thrive. Black and Bon-
ham Carter (1963) have reported 5 patients who had
typical facies and murmurs of supravalvular aortic
stenosis and history at birth suggestive of infantile
hypercalcaemia.

Absence of history of maternal rubella and only
one of the twins being affected make such viral
aetiology for the supravalvular aortic stenosis
highly improbable.

Chromosomal abnormalities have not been
detected in patients with supravalvular aortic
stenosis (Beuren et al., 1964).
Twin boys having typical facies with supra-

valvular aortic stenosis have been described (Page
et al., 1969). Twin girls with infantile hypercal-
caemia, peripheral pulmonary artery stenosis, and
hypoplasia of the aorta have been described (Wiltse
et al., 1966).

Underhill et al. (1971) from their studies of the
familial form of supravalvular aortic stenosis sug-
gested that the mode of inheritance appeared to
be an autosomal dominant with incomplete pene-
trance in males.

Martin and Moseley (1973) reported their experi-
ence of supravalvular aortic stenosis and reviewed
other published cases. In over half the cases of the
'familial' form no family history was present, so it
seems that some of these cases were sporadic.
There was also a large spectrum of combinations in
the 'idiopathic hypercalcaemic' group. They sug-
gested that both types might be the expression of a
common metabolic defect genetically determined.

This report supports the hypothesis that the
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Fig. 2 An injection has been performed in the right ventricle in a shallow right anterior oblique
projection. Stenosis at the origin of the right pulmonary artery is shown confirming the haemodynamic
findings. There were no other lesions in the pulmonary arteries.

aetiology of supravalvular aortic stenosis is not
environmental but is probably genetic in origin.
The length of involvement of the aorta in this

patient is unusual.
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