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SUMMARY The familial association of pulmonary stenosis, atrial septal defect, and unique
electrocardiographic abnormalities involving a mother and two children is reported. Familial
pulmonary stenosis not occurring as part of a named syndrome or without associated multiple
congenital abnormalities is rare. The constellation of pulmonary stenosis, atrial septal defect, and
the particular electrocardiogram abnormalities present here is to our knowledge previously
unreported. The pattern of inheritance is consistent with an autosomal dominant mode of
transmission.

Inheritance of congenital heart defects is unusual.'
Most cases occur in the context of familial syn-
dromes in which cardiac abnormalities are but one
manifestation of a disorder involving several
systems.2 Although pulmonary valve stenosis is a
relatively common form of congenital heart disease,
its hereditary occurrence is largely limited, like
other forms of congenital heart disease, to named
syndromes such as Noonan, LEOPARD, and others
which are associated with several cardiac and
non-cardiac abnormalities.2-5 Isolated hereditary
pulmonary valve stenosis, in contrast, is rare,3 with
only three published reports.68
We report a family in which pulmonary valve

stenosis occurred in a mother and two children, and
was associated with atrial septal defect and a unique
electrocardiographic abnormality, but no extracar-
diac abnormalities.

Case reports

CASE 1
The mother, a 62 year old white woman, was known
to have had a heart murmur since puberty. She was
asymptomatic as a child and tolerated four pregnan-
cies well. One of her pregnancies resulted in a
miscarriage at 4-5 months' gestation. The remaining
three were premature. Two of her children had
congenital heart disease (see below). There was no
maternal or paternal history of congenital heart
disease, nor a history of heart disease in any of her
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eight sisters. One year before admission she de-
veloped dyspnoea on exertion and cyanosis. Physic-
al examination revealed a well developed white
woman with central and peripheral cyanosis. The
facies was normal and there were no stigmata of the
Noonan syndrome or other generalised genetic
disorders. There was a right ventricular impulse and
a loud pulmonary ejection click introducing a 4/6
holosystolic murmur. The second heart sound was
widely split and fixed. The electrocardiogram
(figure) was remarkable for a supenor axis (-88°)
and the absence of anterior forces in the praecordial
leads. Slight cardiomegaly and normal pulmonary
vasculature were noted on chest x-ray. Two dimen-
sional echocardiography revealed right ventricular
hypertrophy with reversed septal movement, a
secundum atrial septal defect (ASD), and a thick-
ened, mobile pulmonary valve doming during sys-
tole. A pulmonary valve gradient of 90 mmHg and
an ASD with a right to left shunt were confirmed at
cardiac catheterisation (table). She underwent suc-
cessful balloon valvuloplasty with reduction of the
pulmonary valve gradient to 40 mmHg, reversal of
the shunt, and an increase in arterial haemoglobin
saturation from 75% to 90%. She was discharged
asymptomatic and has done well at four months
follow up.

CASE 2
This patient was born three months prematurely. At
6 weeks physical examination revealed a murmur of
pulmonary stenosis. The electrocardiogram was
similar to his mother's. Marked right ventricular
hypertension, a pulmonary valve gradient of 115
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FIGURE Twelve lead electrocar-
diogram from case 1. Note the
superior axis and tdie lack ofposi-
tive forces across the auiterior
praecordiltar.
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mmlig, and an ASD were confirmed at cardilc
catheterisation (table ) He underwent corrective
cardiac surgery at 13 years of age when valvular
pulmonary stenosis aind a 2 x 3 cm secundum ASD
were repaired. He is well 23 years later except for
occasional atrial taichyarrhythmias.

CASE 3
This child was borrn one month prematurely. As an
infant she was noted to have the same murmur as
her mother and brother. The electrocardiogram.
again similar to her mother's, showed abnorm-al R
wave progression in the praecordial leads. Cardiac
catheterisation at the age of 11 years revealed a
pulmonary valve gradient of 94 mmHg (table).
Although the diagnosis of ASD was not made in this
calse, a widely split, fixed second heart sound
consistent with an ASD was noted on physical
examination. She underwent surgical transpulmon-
ary valvuloplasty and has done well at 17 years
follow up.
None of these three affected subjects had any

evidence of additional associated congenital abnor-
malities, such as neck webbing, dystocia canthorum,
or skeletal deformities. There wias no history of
congenital heart disease in other family members,
nor any history of consanguinity.

Discussion

While the majoritv of congenital heart diseatse is not
inherited,' the existence of genetic f-actors predis-
posing to cardiac malformnations is evident by the
small but identifiable risk, estimated ait 2%, to
children of parents with congenital heart disease.'
With the exception of idiopathic hypertrophic sub-
aiortic stenosis, however, inheritance of specific
cardiac defects is almost exclusivelv confined to
named syndromes in which heart malformations are
associated with a recognisable group of non-cardiac
abnormalities. Pulmonary valvular stenosis is a
prominent feiature in two such syndromes, the
Noonan syndrome aind LEOPARD syndromc.
Although pulmonary valvular steniosis is presenit in
up to 105(Yo of alli patients with congenital heart
diseatse, the facmilial occurrence of pulmonary valve
stenosis other than in these two syndromes is rare.-
In an analysis of familial patterns of congenital
cardiac malformations no cases of heart disease
were found in 21 subsequent sibs of 20) probands
with isolated pulmonary valve stenosis.
We have found only three previous published

reports of familial pulmonary steniosis. In one
kindred three infants were affected and each had
associated multiple congenital abnormalities, in-
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cludingta hvpoplastic rig ht ventricle, abnormial
facies, and mental and motor retardation." In
another, four subjects were affected in three ,enera-
tions; however, in only two patients was the
diagnosis confirmed by cardiac catheterisation. O(ne
patient had an atrical septal defect, but none had the
associated electrocardiogram abnormalities found in
the present family.7 The third report included a
grandfather with pulmonary stenosis atnd a graindson
with pulmonary atresia: however, neither patient
had the associated ASD or electrocardiogram
abnormalities present in our kindred.'8

In addition to severe pulmonary valve obstruction
and ASD, all three of the affected members in the
present family had similar electrocardiogram abnor-
malities of a tvpe quite unexpected in pulmonalry
valve stenosis. The electrical axis in the frontal plane
was directed superiorly, and in the praecordial leads
there was absence of aiiterior and right forces.
resembling the palttern seen in extensive anterior
and septal myocardial infarction. AlthouTh specific
electrocardiographic patterns may he inherited as
part of a recognised disordier, for example in
muscular dystrophy, Iona QT syndrome, or Noonan
syndrome, these have invariably represented a
manifestation of a recognisable pathological pro-
cess. In our index case, echocardiography and
cineventriculography showed normal left ventricular
wall thickness and function with no evidence of
regional abnormalities in timing or amplitude of
contraction. The basis for these electrocardio-
graphic abnormalities therefore remains obscure.

Although there are only three cases in the present
kindred, our patients have such a distinctive group-
ing of pulmonary valve stenosis, electrocardio-
graphic ahbnormality, and atrial septal defect that we
are forced to infer a genetic aetiology. Although the
mode of inheritance cannot be proven in such a
small kinidred, the pattern is consistent with an
autosomnal doominant mode.
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