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nothing to do with transplant surgery or with euthanasia: it is
a straight clinical assessment that the patient is dead though
his heart is still beating. The clinical decision is, however, a
weighty one and for that reason the code of practice agreed by
the Conference of Royal Colleges and Faculties of the United
Kingdom is welcome (see p 1187). It sets out clear guidelines
for the diagnosis of death, including a recommendation that
the decision to withdraw artificial support should be taken by
two doctors. There is a consensus of medical opinion through-
out the western world on the diagnosis of brain death. Perhaps
we may now see an end to uninformed comment on the topic.

Or in the heart or in the
head?
The use of pacemakers has trebled in Britain in the past four
years: they are now implanted at an annual rate of 56 per
million population. Yet this is only one-fifth of the American
rate of 270 per million population and appreciably less than
most European countries, where rates vary from 75 per million
in Spain and Portugal to 178 per million in Sweden.' There
are three possible explanations for this disparity. The incidence
of conduction disturbances requiring pacing might be less in
Britain than elsewhere in the world-but there is no evidence
that this is so. Alternatively, the indications for pacing in
Britain might be correct, in which case most other countries
would be guilty of excessive pacemaker implantation. Finally,
many patients in Britain who might benefit from pacing might
be being denied proper treatment. The rapid increase in the
rate ofpacemaker implantation suggests that the third explana-
tion is the true one, but that is not to say that excessive
enthusiasm for the procedure may not have led to too high
a rate of implantation in some countries.
Most patients with complete or intermittent heart block

causing Adams-Stokes attacks or cardiac failure are referred
for pacemaker implantation sooner or later. As the sick sinus
syndrome (a comparatively newly recognised disease) is
recognised more often, so too will the rate of pacemaker
implantation increase. There is justifiable caution in Britain
about prophylactic pacing of asymptomatic patients with
electrocardiographic evidence of bundle branch block and an
abnormal cardiac electrical axis. But what of those patients
with minor degrees of rhythm disturbance which are possibly
causing cerebral or cardiac symptoms ?
Abdon and Malmcrona2 have suggested that many patients

with neurological symptoms-dizziness, confusion, and syn-
cope-are incorrectly diagnosed as having minor cerebral
ischaemic episodes due to cerebrovascular disease, whereas the
real cause is a transient disturbance ofcardiac rhythm amenable
to treatment by pacing. In their unit in Sweden this concept of
"cardiogenic neurology" has prompted screening of patients
with apparent cerebrovascular disease for rhythm disturbances.
As a result, their local rate of pacemaker implantation is twice
that found in the rest of Sweden and nearly six times the
British figure. The variety of arrhythmias they found causing
symptoms was remarkable: sinus bradycardia, severe sinus
arrhythmia, sinoatrial block, sick sinus syndrome, atrial
fibrillation with asystolic periods or a slow ventricular rate,
slow nodal rhythm, and intermittent or permanent heart block
in varying degrees.
On the face of it, then, it seems that many patients with

neurological symptoms could be cured by pacing. Neverthe-
less, the average age of the Swedish patients was 70. In elderly
men and women cerebrovascular disease and conduction
abnormalities may be expected to coexist, so that to attribute
symptoms to one rather than the other calls for careful clinical
judgment. Facilities for ambulatory electrocardiographic
recording over a prolonged period may help in reaching a
decision.3 If in the end doubt remains -as indeed it often does
-it may be justifiable to implant a pacemaker. The encourag-
ing results from a review in Britain by Edgar Sowton
(p 1182) support this view: not only is the morbidity and
mortality associated with the procedure negligible, but patients
with pacemakers have a normal employment potential, and
insurance companies have no evidence that these patients are
at an increased risk. Even more important, perhaps, is the
impact of pacemaker implantation on the scope and range of
the leisure activities among retired patients. If we care about
quality of life in our over-70s we should hope that the rate of
pacemaker implantation will continue to increase rapidly in
Britain.
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The ultimate cost of
malnutrition
The long-term effects of protein-energy malnutrition on
intellectual achievement have been the subject of enormous
research effort and repeated discussion in recent years.'-3
Research in animals has shown that there are critical periods in
the most rapid phase of brain growth when malnutrition
impairs the velocity of the growth spurt; the result is a
permanent reduction in the size of the brain.4 Whether or not
these experiments are relevant in man is a difficult problem
fraught with complexities. Most clinical observers have
concluded that there is a significant long-term impairment of
intellectual potential after an episode of protein-energy
malnutrition. Indeed, some believe that there is no need for
further studies, arguing that more concern should be given to
the whole problem of prevention, Nevertheless, many children
are still destined to suffer the acute and often protracted misery
of malnutrition. For them some remedy is needed and at least
three questions still remain to be answered.

Firstly, we do not yet know how much a part the deprivation
of learning, energy, and activity which may precede or result
from malnutrition plays in the long-term deficit. Richardson
et a15 tried to score the mental stimulation provided in the
homes ofmalnourished and control boys, and could distinguish
four subsets: malnourished and non-malnourished boys
and low and high "intellectual" stimulation. The general
intelligence measured between 6 and 10 years ofage showed the
expected order, with the non-malnourished boys from stimulat-
ing homes 18 points above the malnourished boys from homes
with low stimulation, and with the two other groups between.
Clearly any rehabilitation after malnutrition must provide both
adequate nutrition and educational stimulation, for inevitably
it is the total sum of the effects of malnutrition and deprivation
which makes up the human syndrome.6

Secondly, very few studies have looked at the ultimate cost
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of early childhood malnutrition. Because of their early insight,
Stoch and Smythe have recently been able to report the end
of their prospective study7 of malnourished and comparison
groups of children over 15 years. Hoorweg and Stanfield,8
through the continual careful recording of an almost equal
number of years by the Medical Research Council Nutrition
Unit in Kampala, have been able to compjre retrospectively
in their teens two groups of children who were malnourished
and non-malnourished in the first and second years of their
lives. Both studies came to the same conclusion: the malnu-
trition syndrome casts its shadow recognisably into the late
teens.

Stoch and Smythe failed to show, however, that the initial
episode of malnutrition was the sole cause of the disparity of
performance in their two groups. At the outset these groups
were separated from one another by additional educational
and social differences. Furthermore, both the lowered capacity
of the malnourished children and the disparity in their head
circumference persisted despite some improvement in their
environment, care, and education. The imponderable effects
of continuing depressing and depriving influences on the two
groups of children were underlined by the fact that even the
control children were well below the elite in both growth and
development, particularly the girls. Stoch and Smythe accept
that they have been observing not only the effects of early
severe malnutrition but also those of longer-term, less definite
malnutrition-with all that term implies in social, intellectual,
and motivational deprivation.
Hoorweg and Stanfield's analysis of carefully controlled

groups, albeit from retrospective data, came to a firmer
conclusion: the chronic undernutrition component was
responsible for the deficit rather than any acute malnutrition
which might punctuate or terminate it. They concluded that
the intellectual abilities of children who suffer from a long
period of chronic undernutrition but who never experience an
acute episode are likely to suffer similar impairment.

This leads to two final questions. Is it ever possible to help
a child catch up to his full potential ? What happens ifadequate
and comprehensive rehabilitation is given over the whole
period between early childhood malnutrition and adult life ?
No human studies have yet pointed to a critical period after
birth, as has been found in animals. Complete catch-up in
growth in both height and weight has been seen when the
malnutrition of coeliac disease is treated with adequate
rehabilitation.9 Graham and Adrianzen10 showed the potential
that chronic malnourished and deprived children have in
catching up in growth in later childhood through adequate
fostering. Two studies" 12 have shown no difference in com-
parisons between previously malnourished and non-mal-
nourished children after long intervals. Yet this may be a false
impression: the controls may have been chronically under-
nourished while escaping a period ofacute malnutrition-which
may not result in permanent effects anyway. Most studies do
in fact show that the "control" children do less well than their
elite well-nourished compatriots.

Such speculation begs the question of what is complete and
continuous rehabilitation. Hansen has claimed that even
severely malnourished children can be restored to their full
potential.13 In practical terms, however, failing complete
prevention, infant and childhood undernutrition will continue
to need to be detected and remedied. Children with established
malnutrition need rehabilitation as completely, comprehen-
sively, and continuously as possible. The effort will be great,
but the reward even greater by far-in avoiding the ultimate
cost of diminished potential and the cycle, repeated from

generation to generation, of stunting of both stature and
intellect.
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Endocrine disturbances in
chronic hepatic disease
Endocrine function is often disturbed in men with chronic
liver failure. The major clinical features-testicular atrophy,
reduced potency and fertility, and gynaecomastia-have been
recognised for many years.1 There is also a lower incidence of
benign prostatic hypertrophy in chronic liver disease.2 3
Endocrine changes in women are less familiar: hepatic cirrhosis
is less frequent and most patients are postmenopausal.
Nevertheless, the recent development of sensitive and specific
assays for the sex steroids, sex steroid binding globulin
(SSBG), and the gonadotrophins has stimulated interest in the
hormonal disturbances in these patients.
The clinical signs of endocrine disturbance in liver disease

have usually been attributed to "hormonal imbalance," with
oestrogen excess, said to result from reduced metabolic
clearance, as the primary abnormality. The plasma concentra-
tions of oestradiol have been reported as raised4 5 or normal.6 7
A recent large study with results from 117 patients showed
that total plasma oestradiol concentrations were significantly
higher than in the normal population, though 51% of values
fell within the normal range.8 There was also a small, but
significant, increase in free oestradiol concentration, though the
values were widely scattered. Detailed metabolic studies failed
to show any reduction in the metabolic clearance rate or in the
plasma production rate of oestradiol, but the peripheral con-
version of testosterone to oestradiol was increased. About
half the circulating oestradiol in normal men, is derived from
the peripheral conversion of testosterone9 while the remainder
is secreted by the testes.'0 This increase in the proportion of
testosterone converted to oestradiol peripherally is offset by a
reduction in the production of testosterone. These recent
observations suggest that the traditional view, that a reduced
metabolic clearance of oestrogen is the primary abnormality, is
no longer tenable.
Low or normal total testosterone values have been reported

in cirrhotic patients."'3 There is, however, general agreement
that there the free (biologically active) testosterone concentra-
tion is reduced.7 8 14 Baker et a18 have also shown that there is a
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