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The characteristic machinery murmur of patent ductus arteriosus may disappear as a result of
spontaneous closure of the ductus and sometimes in the elderly (Campbell, 1955). The development
of pulmonary hypertension with balancing or reversal of the shunt after many years of flow from
left to right is another rare cause of its disappearance (Evans and Short, 1958). This mechanism
may account for absence of the murmur in some cases of patent ductus with cardiac failure (Gil-
christ, 1945; Brown, 1950), though in other such cases there may never have been a truly continuous
murmur.

The first description of a patient with patent ductus in whom a machinery murmur became
inaudible by the time pulmonary hypertension had developed was by Campbell and Hudson (1952).
Two other such cases have been reported (Lukas et al., 1954; Harris, 1955) and in one described
by Burchell et al. (1953) the intensity of the murmur greatly diminished although it did not entirely
disappear. We report here another instance of total loss of the continuous murmur in these
circumstances.

Case Report
The patient, a housewife, was first seen at the Cardiac Clinic in March 1951, when she was 30 years of

age. She had no breathlessness or other disability at that time but stated that she had been known to have
"heart trouble" all her life. At this first attendance she was found to have slight cardiac enlargement, a
brachial blood pressure of 130/60 and a continuous murmur and thrill in the left second and third intercostal
spaces. The electrocardiogram was normal.

The patient failed to return to the clinic until December 1959 and was then admitted to hospital in cardiac
failure. She had remained free of disability until 12 months previously when she first noticed breathlessness
on exertion which thereafter steadily progressed. Ankle swelling first occurred only three weeks before
admission. Clinical examination revealed distended neck veins, gross sacral and leg cedema, and a tender,
enlarged liver: crepitations were heard at both lung bases. There was slight general cyanosis which was
no more obvious in the feet than in the hands. The systemic blood pressure was 160/100. The pulse was
regular and the apex beat located in the fifth left intercostal space just outside the mid-clavicular line. A
right ventricular heave was palpable together with a diastolic shock to the left of the sternum. The second
heart sound was loud and normally split. No murmurs were heard. A jugular phlebogram showed giant
"a" waves and a phonocardiogram confirmed the split pulmonary second sound and the absence ofmurmurs.
The electrocardiogram now showed right axis deviation and the changes of right ventricular hypertrophy.
At cardioscopy gross cardiac enlargement affecting particularly the right ventricle and its outflow tract was
seen; the hilar vessels were much enlarged and pulsated vigorously but the peripheral lung vessels appeared
normal in size. The lung bases were congested. The chest radiograph is shown in Fig. 1.

The patient responded at first to treatment including bedrest, a low-salt diet, digitalis and diuretics, and
was well enough for cardiac catheterization to be carried out four weeks later. The results of this procedure
(Table 1) indicated shunting from left to right at the time of the study with balanced pressures in the aorta
and pulmonary artery. It was considered likely that a right-to-left shunt had operated at other times,
especially during exertion, and the subsequent finding at necropsy of an "impingement plaque" supported
this idea. Equally low oxygen saturation percentages were found in blood obtained from the right brachial
artery and abdominal aorta.
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FIG. 1.-Chest radiograph showing gross cardiac en-
largement, affecting particularly the right ventricle
and its outflow tract. The hilar vessels are dilated
but the peripheral lung vessels appear normal.

A B

FIG. 2.-(A) Part of a transverse section of the pulmonary
trunk. The elastic fibrils are branched and irregular,
forming an open network. (B) Part of a transverse section
of the aorta. The elastic fibrils are unbranched, uniform
and run parallel to one another. (Both elastic/Van
Gieson. x 150)

FIG. 3.-Transverse section of a muscular pulmonary
artery, showing severe medial hypertrophy and
intimal fibrosis. (Elastic/Van Gieson. x 135)

FIG. 4.-Part of a transverse section of a muscular
pulmonary artery showing intimal proliferation and
medial hypertrophy. The artery has a dilated, thin-
walled branch which is largely occluded by a
proliferation of cellular tissue (a localized "di-
latation lesion"). (Elastic/Van Gieson. x 250)
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DISAPPEARANCE OF MURMUR IN PATENT DUCTUS ARTERIOSUS

TABLE I
CATHETERIZATION DATA

Site Pressure (mm. Hg) Oxygen saturation (0)

Systolic/Diastolic Mean

Abdominal aorta 155/90 - 84-2
Right brachial artery 84-6
Main pulmonary artery 155/97 110 53-1
Right pulmonary artery 52 8
Left pulmonary artery 58 4
Mid right ventricle 155/18 32-3
High right ventricle 35 5
Low right atrium 15 29-8
High right atrium - 32-8

The initial response to treatment was unfortunately not maintained and the patient entered a phase of
resistant failure in which she again became cyanosed and severely cedematous. Diuretics were no longer
effective and Southey's tubes were used to drain dependent oedema. Circulatory collapse followed the rapid
withdrawal of ten litres of fluid and she died shortly after the occurrence of a brief right-sided focal fit.

Necropsy findings
A widely patent ductus arteriosus was found, 14 mm. in diameter at its pulmonary end and 20 mm. in

diameter at its aortic end. The pulmonary valve ring was dilated (9 cm. in circumference) and the pulmonary
trunk was enlarged. An impingement plaque of atheroma was present in the descending aorta at the site
of entry of the patent ductus. The total heart weight was 400 g.; the left ventricle weighed 172 g. and
the right ventricle 131 g. The upper limit of normal for the weight of the right ventricle is 65 g. (Fulton
et al., 1952). The left ventricle was normal (thickness 10 mm.) but the right ventricle was both dilated and
hypertrophied (thickness 8 mm.) and contained ante-mortem thrombus. The lungs were congested. No
areas of softening were found in the congested brain.

Pulmonary Vascular Pathology: (a) Pulmonary Trunk. The elastic fibrils of the media of the pulmonary
trunk were branched, fragmented, and irregular in shape, forming an open network (A in Fig. 2). In con-
trast, the elastic fibrils of the media of the aorta were unbranched, uniform, and arranged parallel to one
another circumferentially (B in Fig. 2).

(b) Pulmonary Blood Vessels. The muscular pulmonary arteries showed medial hypertrophy and intimal
fibrosis (Fig. 3). Some of them had dilated, thin-walled branches containing cellular proliferations that
have been previously referred to as "plexiform dilatation lesions" (Fig. 4). The small pulmonary veins
were normal.

Comment
Almost all cases of patent ductus arteriosus with significant pulmonary hypertension are " atypi-

cal" from the start in that they never possess a Gibson murmur. Dyspncea occurs in early life,
cyanosis may be evident and there are clinical, radiological, and electrocardiographic signs of right
ventricular hypertrophy (Fairley and Goodwin, 1959). In these cases the high pulmonary vascular
resistance may have persisted from infancy as in cases of large ventricular septal defect (Wood, 1958).

On the other hand, "typical" cases of patent ductus (with continuous murmur, wide pulse-
pressure, slight generalized cardiac enlargement, and normal electrocardiogram) commonly maintain
an adequate cardiac reserve until middle life (Keys and Shapiro, 1943) and may even live to the
ninth decade (Bain, 1957). The pulmonary artery pressure may increase slightly with age (Shephard,
1954 and 1955) but very rarely does it become high enough to balance or reverse the shunt and
abolish the continuous murmur. In the few reported cases in which this has happened it would
appear that the high pulmonary vascular resistance has been acquired late in the life-history of the
disease, just as it is in some cases of atrial septal defect (Wood, 1958).

The pattern of the elastic tissue seen in the media of the pulmonary trunk in this case is that
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found characteristically where pulmonary hypertension has been acquired after infancy (Heath
et al., 1959). It resembles the pattern seen in some cases of atrial septal defect and differs from that
seen in ventricular septal defect with pulmonary hypertension, where transverse sections of aorta
and pulmonary artery are indistinguishable.

The hypertensive changes in the small pulmonary arteries are of Grade 4 severity (Heath and
Edwards, 1958). Such changes are associated with early reversal of flow through a ductus and
indicate increased pulmonary vascular resistance of a fixed, organic nature.

Summary
A woman with patent ductus arteriosus had the typical Gibson murmur when first seen at the

age of 30 years. Eight and a half years later no murmur was audible and pulmonary hypertension
was established. She died and at post-mortem there were changes in the pulmonary arteries
usually associated with acquired severe pulmonary hypertension.

We wish to thank Dr. 0. Brenner for allowing us to report this case and Dr. M. Bateman for the cardiac catheteriza-
tion data.
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