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Sudden Death in Children with Heart Disease
Unexpected death in childhood is always distressing, but a
cardiac cause is unusual and a multicentre survey was recently
sponsored by the International Society for Cardiology' to
assess the problem. Inquiries from 20 centres, mostly in North
America and Europe, gave details of 254 such deaths. Patients
aged less than 1 year were excluded because of the unresolved
problem of "cot death" and the upper limit of 21 years was
well beyond the usual concept ofchildhood. Sudden death was
defined as death within 24 hours ofthe onset ofsymptoms, but
in most cases the interval was less than one hour.
Of the 254 deaths 186 occurred in patients who had not had

surgical treatment, 40 in patients who had had an operation,
often months or years before, which was not thought relevant
to the death, and 28 occurred in relation to surgical treatment
but after the patient had left hospital.

Ventricular outflow obstruction was a feature of the four
most frequent causes ofsudden death: left ventricular obstruc-
tion in aortic stenosis (17%) or hypertrophic obstructive
cardiomyopathy (9%), and right ventricular obstruction in
cyanotic congenital heart disease with pulmonary hyper-
tension-Eisenmenger's syndrome-(16%), or pulmonary
stenosis including patients with tetralogy of Fallot (14%).
Causes accounting for several deaths included other cardio-
myopathies 7%, endocardial fibroelastosis 7%, Ebstein's
syndrome 6%, myocarditis 5%, congenital atrioventricular
block 4%, and pulmonary hypertension 2%.
The age at death showed wide variation but was more often

in the first than in the second decade. More frequent at an
early age were sudden death in endocardial fibroelastosis,
cyanotic heart disease with pulmonary stenosis, and congenital
complete heart block. Pulmonary hypertension (Eisenmenger's
syndrome or the primary form) was evenly distributed in
each decade. A predominantly later age at death was found in
aortic stenosis and in all forms of cardiomyopathy.
At the time of their death 58% ofthe children were sleeping

or at rest, 32% at play, and only 10% were taking part in
sports; ten of this last group had left ventricular outflow
obstruction, five cases of aortic stenosis and five with hyper-.
trophic obstructive cardiomyopathy. No deaths were reported
in relation to emotional disturbance in spite of specific inquiry
on this point. The immediate cause of death was analysed as
arrhythmia in 70 patients, hypoxia in 69, and coronary
insufficiency in 53.
In patients with aortic stenosis all those dying suddenly had

severe obstruction with angina or syncope, and their electro-
cardiograms showed severe left ventricular hypertrophy.
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Previous surveys2 have shown that only 1% of patients with
aortic stenosis die suddenly in childhood, so clearly the less-
severely affected patients are not at risk. The usual age ofdeath
in aortic stenosis was the second decade. Appropriate surgical
treatment might have been expected to prevent some of these
deaths.
The risk of death in hypertrophic obstructive cardiomyo-

pathy is very high, 17% in one series in childhood,2 but death
might be prevented by surgical treatment or beta-adrenergic-
blocking drugs. Seventeen of the 21 patients with familial
heart disease were in this group, and in five there was a family
history of sudden death. On the other hand three of the eight
patients not known to have heart disease were also in this group.
In both aortic stenosis and hypertrophic obstructive cardio-
myopathy sudden death is usually attributed to coronary
insufficiency, but there is some suspicion that ventricular
arrhythmias may be responsible.34

Cyanotic congenital heart disease is not generally regarded
as a cause of sudden death, although Eisenmenger's syndrome
in childhood has a 7% mortality rate2 and death in hypoxic
spells in tetralogy of Fallot is well-known in infancy. The
deaths in these patients are usually attributed to cerebral
hypoxia from accentuation ofthe right-to-left shunt.5 Some of
these disasters might be prevented by palliative or corrective
operation or by medical treatment, for instance, with beta-
adrenergic-blocking drugs in the etralogy of Fallot.

All but three of the 25 deaths thought to be related to
surgical treatment were judged to be due to arrhythmia;
16 of the children were known to have complete heart block
and eight more had right bundle branch block without
evidence of more extensive damage to the conducting system.
Greater awareness of the possibility of late progression of
damage to the conducting system6 should lead to the early
detection of these patients and their treatment by prophylactic
demand pacing. It is futile to wait for Adams-Stokes attacks,
as the first episode may be fatal. When other cases with
Adams-Stokes attacks are included this group becomes the
largest of the three causes of death. The improvement in
pacing systems in recent years should lead to the readier use of
the technique in childhood.
The extent to which deaths ofthis kind were truly unexpected

may be doubted. Many patients were known to have severe
heart disease, usually with obstruction to outflow of either the
right or left ventricle, or a damaged or diseased conducting
system. Of the eight patients whose heart condition was not
known before death, four had myocarditis. One case of
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daunorubicin cardiomyopathy7 was included; death from this
cause is a known hazard of treatment. Many of the deaths
could probably have been prevented by more effective medical
or surgical management.
Once the high-risk groups have.been recognized it becomes

clear that sudden death is unusual in most children with mild
heart disease. The low incidence of mild conditions in this
large series is reassuring. There were a few patients with
apparently innocuous diagnoses such as atrial or ventricular
septal defect in the miscellaneous group, but without details
of the individual case histories it is not possible to judge the
severity of the abnormalities or the precise cause of death.
Death during physical exertion is clearly a real hazard when
there is severe outflow obstruction to the left ventricle.

Perhaps the most important finding is the negative one: the
data confirm the view that children with mild rheumatic or
congenital heart disease can be allowed unlimited physical
activity and may participate vigorously in sports. One common
cause of parental anxiety can be confidently relieved.
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Osteotomy for Arthritis
of the Knee
Interest in the application of osteotomy to the treatment of
arthritis of the knee was stimulated by the development of
high femoral osteotomy for arthritis ofthe hip.1 2 At each joint
an operation aimed primarily at correcting deformity has been
found to have an even greater value in relieving pain. At the
tibio-femoral joint special mechanical considerations arise, for
here deformity caused by asymmetrical arthritis can itself
make the arthritis worse. Loss of articular cartilage on one side
of the joint produces a concavity to that side, which increases
the weight-bearing stresses on the worst-affected joint surfaces.
Correction of deformity transfers the load back to the less
severely affected condyles. The value of surgical correction of
valgus or varus deformity in osteoarthritis or in late and
quiescent rheumatoid arthritis has now been well estab-
lished.3-8 Good or excellent relief of pain can be expected in
rather more than three of every four cases. Success depends
partly on the precision with which the normal weight-bearing
angle of the knee is restored.5 Preoperative valgus or varus
deformity can be assessed accurately only by radiographs
taken when the joint is bearing weight. Lateral deformity, once
so identified and measured, may usually be readily corrected
by the resection of a wedge from the tibia, preferably at or
above the level of the tuberosity.9 Tibial osteotomy is less
satisfactory for correcting more than a few degrees of flexion
deformity and is inappropriate for lateral deformity if its
application would produce a seriously oblique plane to the
knee joint. Supracondylar osteotomy of the femur is then
preferable, though this is more likely to decrease knee motion.
The value of osteotomy in arthritis of the knee without

lateral deformity is less well established. There is evidence
that relief of pain after osteotomy for arthritis ofthe hip is not

only due to altered joint mechanics but also to changes in the
venous drainage of the related bones."011 If osteotomy of the
knee relieves pain in the same way it might be expected that
double osteotomy, dividing both tibia and femur, would be
even more helpful. Experience has not so far borne this out.
Double osteotomy has been applied without discrinination to
knees with or without lateral deformity. The design of the
experiment has not allowed a firm conclusion on the importance
ofdividing one bone or two in relation to correcting angulation.
In the original report12 in 34 of 57 knees the patients obtained
excellent or good relief of pain after surgery. In a more recent
careful (if again retrospective) survey of 65 operations,13 in 41
the knee became free or almost free of pain though functional
improvement was much less striking. Loss of movement was
a disadvantage, particularly in the osteoarthritic knees, where
it averaged 270 and was sometimes severe.

Strenuous efforts are now being made to develop a reliable
prosthetic arthroplasty for the knee. Until such a solution is
available arthritis affecting the knee and causing disabling pain
which does not respond to simple palliatives, including cor-
rection of obesity, can sometimes be considerably helped by
surgery. Procedures of established value include patellectomy
for localized patello-femoral arthritis, the removal of loose
bodies causing symptoms, and osteotomy for lateral deformity.
Osteotomy in the absence of deformity is of less certain value,
and any procedure requiring division of the femur incurs a
risk of increased knee stiffness.
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Benign Hyperplasia and
Cancer of the Prostate
Certain pathological changes in the prostate, notably benign
hyperplasia and carcinoma, occur with increasing frequency
as age advances. Estimates have indeed suggested that some
degree of adenomatous hyperplasia may be expected in most
men over 60, though it may not necessarily be clinically
obtrusive nor in need oftreatment. In the same way malignant
disease, though rare before the age of 50, shows a rapidly
mounting incidence throughout the following decades and
eventually attains an unenviable position among male cancer
mortality statistics. Furthermore, detailed histological studies
of the ageing prostate have shown a high prevalence of latent
carcinomatous foci rising, according to some estimates, to a
figure of over 40% by the age of 75, though most fail to
achieve morbid significance.
While little is known about the basic aetiology of these two

conditions, their location and statistical parallelism have
naturally aroused speculation as to a possible relation between
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