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Spontaneous Closure and Treatment
of Ventricular Septal Defect

In his St. Cyres lecture published at page 385 of the B.M.7. this week on
the genesis of heart surgery Sir Thomas Holmes Sellors reminds us, in
a masterly synopsis of his subject, of the " almost explosive violence"
with which cardiac surgery has developed. As he says, it is difficult to
realize that the practice of cardiac surgery was virtually unknown 25 years
ago. Accurate diagnosis of congenital cardiac disorders is only about ten
years old, but the possibility of employing the new knowledge to uncover
their natural history all but disappeared with the concurrent development
of open heart surgery. Indeed the surgery was largely the stimulus for the
new knowledge.

For patients with ventricular septal defect the outlook differs radically
according to the size and nature of the defect, yet in recent years surgical
closure often seems to have been carried out because the surgical risk
was expected to be low rather than because the natural prognosis was
expected to be poor.

It is practical to consider ventricular septal defects as either " big " or
"small." Big defects are large enough to ensure equalization of pressures
in the two ventricles as well as in the pulmonary and systemic arteries
unless there is pulmonary stenosis; the exact size of the defect does not
further influence the haemodynamics. With such defects pulmonary
hypertension always develops, and the direction and magnitude of blood
flow across the aperture is determined in the lung vessels rather than in

the heart itself. Small defects are altogether different, for they do not
allow equilibration of pressures on each side, and the limited amount of
blood which can cross the septum is determined by the exact size of the
hole.
The infant with a big ventricular septal defect may die of pulmonary

oedema and systemic circulatory failure, resulting from the left ventricle
ejecting little blood into the aorta and much into the lungs; or he may
survive through the acquisition of some obstruction to an otherwise over-
whelming shunt from the left to the right side of the heart. 'This
obstruction may develop within the outflow tract of the right ventricle, 2

in the lung vessels,39 or at the defect itself.2 10-14 Pulmonary stenosis
may be acquired naturally through infundibular hypertrophy or surgically
by constricting the main pulmonary artery. Obstruction at the defect can

come about either through growth of the heart outstripping growth of the
defect or by an actual decrease in the defect's size. There is accumulating
evidence that pulmonary vascular obstruction in patients with ventricular
septal -defect is not left over from the foetal state but develops after an

initial postnatal fall in pressure, possibly in response to a high pulmonary
venous and left atrial pressure,' 4 and tends to be progressive4 if the

defect remains big. Severe pulmonary vascular disease (Eisenmenger
syndrome) is rare before the second decade of life.
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With big defects the prognosis for the untreated case is best
decided after infancy."2 15 Once infancy is passed, death
in childhood is rare but occurs in the 20s and 30s; few
survive the fourth decade. Strangely enough, though the
anatomy of the defect and the amount of pulmonary vascular
disease wholly determine the surgical treatment and the out-

look, neither exerts much influence on the prognosis for the
untreated patient. When the pulmonary vascular bed retains its
distensibility, the left-to-right shunt is great, the heart is much
enlarged, and death follows from pneumonia or heart failure
before the age of about 35. When pulmonary vascular disease
is severe the pulmonary blood flow is reduced, the heart small,
the patient blue, and death occurs before the age of about 35
from haemoptysis, hypoxaemia, or the complications of
polycythaemia.

In contrast to big ventricular septal defects there is no

evidence that isolated small defects lead to haemodynamic
complications, and the ventricles tolerate the extra load
indefinitely. Heart failure, when it has occurred, has been
attributable to those common diseases of ageing-hypertension
and coronary atheroma.

Surgical closure is clearly necessary to improve the outlook
for children with big defects, and operation should be advised
provided a reasonably low immediate mortality can be pre-

dicted after full investigation. Timing is important, because
at present the risk of operation is higher in infancy and young

children than in older children, so the overall survival is better
in these groups if those who need it have palliative constric-
tion of the pulmonary artery by banding, with further assess-
ment of the others later. Between " now " and " later " some

of the big defects will .become small defects as the child grows,
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though occasionally the rapid advance of pulmonary vascular
disease dictates the need for earlier surgery while it is still
feasible ; sometimes the indication for it is poor gain in
weight and repeated chest infections.

Ventricular septal defect is the commonest congenital
cardiac defect in childhood, and its rarity in adults has been
interpreted as indicating a poor prognosis. However, there
is accumulating evidence that, while big defects may become
smaller, small defects also may diminish in size or close even
in the adult." 16 Necropsy evidence of previous spontaneous
closure or of a persisting small defect depends on a specific
search being made, otherwise the defect is apt to be overlooked
in the course of routine serial slicing of the whole heart with
attention devoted only to the coronary arteries after routine
inspection of the valves.

If a good haemodynamic prognosis for small ventricular
septal defects is accepted, then indications for their surgical
closure would depend on whether other complications are
expected to develop. Arguments put forward for surgical
treatment have been as prophylaxis against subacute bacterial
endocarditis, the prevention of aortic incompetence, and even
helping the patient to pass life insurance examinations or to
remove the psychological burden of the murmur.

At the Hospital for Sick Children in Toronto only six cases
of non-iatrogenic subacute bacterial endocarditis had been
seen in patients with ventricular septal defect during 8,223
" patient-years,"'7 and all of these were cured without compli-
cation. The Toronto group point out that surgery itself may
initiate infection, and they had seen three cases of post-
operative staphylococcal endocarditis in 200 operations for
the closure of the defect. The low incidence of subacute
bacterial endocarditis is confirmed by others, so that the
distant risk of endocarditis appears to be unequivocally less
than the immediate risk of surgery when the defect is
small.
The dreaded development of aortic incompetence in

patients with ventricular septal defect is usually a mechanical
consequence of the propinquity of certain big defects to the
aortic root.8`20 When a defect is big enough for an aortic
cusp to fall through, it sometimes does so. Aortic incom-
petence then results from distortion of the valve. Moreover,
partial plugging of the hole by the cusp and aortic root may
make the defect appear to be smaller than it is. Prevention of
aortic incompetence is thus not a reason for closing small
defects without it, but to prevent the progression of established
aortic incompetence associated with apparently small defects
surgical closure should be undertaken.

It is not just a low surgical mortality that makes an

operation worth while. The less often discussed question of
morbidity, the chances of cure or alleviation, and the risks of
being made worse-all have to be weighed against the probable
long-term consequences of withholding treatment. At present
it seems that the prognosis for the patient with a small
ventricular septal defect and a low right ventricular pressure
is good whatever the exact size of the shunt, and that he
has a higher chance of survival unaided than with surgical
treatment, whether or not the defect closes spontaneously. If
operative treatment is concentrated on the big defect with
associated pulmonary hypertension and a bad prognosis, the
surgical statistics may deteriorate but the outlook for the
patient will improve.
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