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The necropsy and cot death
Unexpected death in apparently normally formed children
makes up the largest group of deaths in children between the
ages of 2 weeks and 2 years. Registration of such deaths is still
not satisfactory, but there appear to be about 1200 such deaths
in England and Wales each year.' The overt rate of such deaths
in England and Wales appears to be twice that in Holland and
three times that in Sweden.2 There are also great differences
between cities and between whites and non-whites in the
United States of America,3 and thus such deaths must be
looked at from the viewpoint of preventability.
Such deaths are often presented as occurring in apparently

normal healthy children with the findings at necropsy being
completely negative, but this is a gross oversimplification.
Many studies have shown that most of these children have had
some symptoms before death4-6 and, though at necropsy the
majority have shown little gross abnormality to the naked eye,
much may be discovered by detailed study.7 The arguments of
the specialist paediatric pathologists lie not in the presence or
absence of histological lesions found, as some lesions are found
in most of these children, but in the possible relation of such
histological changes to death. Arguments now lie between
multifactorial concepts of cause of death, precipitating and
terminal causes, reflex and chemical states, and delays in
development.8 Cot deaths need to be considered at at least
three levels: at the immediate direct clinical level as "un-
expected infant deaths"; at the gross naked eye necropsy level
as overt "cot deaths"; and at the level of the most extensive
paediatric pathological study as "anatomically completely
unexplained deaths." Where the line is drawn between the
completely unexplained, the partially explained, and the fully
explained depends on the local pathologist, the locality, and the
time. For example, in Sheffield during the past 10 years both
explained and unexplained deaths have fallen, but there has
been a much greater reduction in the number of explained
deaths, making unexplained deaths proportionally higher.9
The history of cot deaths reflects its mode of handling.

Being unexpected, death in such infants needs to be referred
to the coroner, as unnatural causes have to be excluded. Thus
the early work on cot deaths was done by forensic pathologists,
such as Bowden"'' in Australia, Camps1" in Britain, and Werne12
in the United States. Such people largely formulated the
clinical problem. In the 1960s the subject was led by a group
working in Seattle, who, reacting to the way parents were often
being blamed for such deaths, developed the concept of a
sudden infant death syndrome.13 This had immediate advan-
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tages for large numbers of bereaved parents, as it created a
natural but unknown disease entity, enabling the cases to be
counted and defined for study. There followed much public
interest and, from this, much research money and a succession
of theories and refutations on "the cause" of cot deaths. In
Baltimore in June 1982 a conference was held to take stock of
research into the causes of cot death. The answer seemed to be
that a vast amount ofmoney and time had been spent but with
little result; what was needed was to go back and look at some
of our own basic concepts about these deaths.
Valdes-Dapena has recently reviewed the role of pathologists

in investigating the sudden infant death syndrome and pointed
out the need for more detailed study.8 The diagnosis of
"sudden infant death syndrome" has become too easy, and it
is easy to find nothing at necropsy. An obvious answer to
necropsy diagnosis is to standardise and formulate necropsy
procedures. This was attempted by the National Institutes of
Health in 197514 when they called together a group of paediatric
pathologists, who laid down procedures including a list of
organs to be examined histologically for diagnosis. The
information was widely disseminated but it had little or no
effect on practice even among paediatric pathologists. In
Britain in 1969, as part of the pathology investigations for the
Department of Health and Social Security Post-Perinatal
Mortality Survey, a detailed protocol was devised by a group
of paediatric pathologists, but even in selected areas and for a
limited time it was not possible to obtain a uniform cover of
investigation. To carry out a necropsy on a child that has
succumbed to cot death at a depth necessary to further research
is expensive and time consuming. As well as excluding overt
disease it needs biochemical studies, a search for viruses and
other organisms, and histochemistry. Also needed is an assess-
ment of the structural development and estimates of the state
of the endocrine glands and of the vital organs. These require
skills developed by only a few. Many no longer believe that
there is one primary cause or even a single final cause of cot
death. Unless such deaths are examined and put into different
possible causal groups with each system, such as the heart,12
being looked at in detail, we have little chance of advancing
clinical and physiological research.

It has been suggested that all cot deaths should be referred
to and be examined by paediatric pathologists. In the current
set up this is clearly impracticable: there are very few paediatric
pathologists and their time is already more than occupied,
while there are still university centres without such specialists.
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Even where such pathologists are in post, many are already
overextended in subspecialties of paediatric pathology that
themselves require special skills-such as infant tumours,
inborn errors of metabolism, cytogenetics, or fetal pathology.
To cover the country would require many more paediatric
pathologists interested in the cause of death. Nevertheless, the
need for very critical necropsies remains.
There is a good argument for leaving cot deaths in the hands

of the coroner with a close liaison with forensic departments,
as not all unexpected deaths in childhood are natural. Never-
theless, the investigation of cot deaths can be taken at several
levels. In clinically unexpected death a general necropsy will
rapidly exclude gross abnormalities such as congenital heart
deformities that have not been diagnosed in life or gross evi-
dence oftrauma or of gross infection. Such necropsies establish
a diagnosis of overt cot deaths, and the death certificate needs
to be given at this time, if only for the support of the parents
and family. Their needs are similar in all unexpected deaths
irrespective of the detailed pathological findings.
We need to investigate cot deaths at a research level without

interfering with the clinical care of the families. Such investiga-
tions usually take several weeks to complete-much longer than
the delay that is possible for issuing the normal death certifi-
cate. Nevertheless, we also need to exploit the opportunities
given by the non-specialist necropsy. One of the studies
sponsored by the Foundation for the Study of Infant Deaths is
using a system that could be used nationally. The child who
has died unexpectedly is examined and a naked eye necropsy
carried out locally, when cultures and such tests are performed.
In the absence of overt disease or evidence of unnatural death,
the manner of death is certified as a cot death. All the viscera
are fixed and these are sent to a paediatric research laboratory,
where a complete assessment of the tissues is carried out at
leisure. The findings are reported back to the original patholo-
gist and any review of diagnosis is left to him.

Several of us working on this subject feel that there is now an
urgent need for the development of a few reference research
centres in Britain. These could not only maintain close contact
with one another but could also cooperate with those doing
research in other disciplines.

J L EMERY
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Food, drink, and gout
The associates of a high uric acid are the associates of
plenty.'

Victims of gout have been depicted over the centuries as being
characteristically overweight and rather gluttonous. Research
confirms these beliefs: for example, Kahn showed that people
with gout esteemed their food highly, with eating and drinking
being two of their greatest pleasures in life.2 To what extent is
this commonly accepted clinical picture supported and
explained by recent scientific findings ?
The metabolic disorder in gout is hyperuricaemia, an excess

of urate in blood and tissue fluids, which in some (but by no
means all) cases leads to deposition of crystals of sodium urate
in the joints and the subsequent inflammatory reaction of
acute gouty arthritis. Though hyperuricaemia is occasionally
due to a single identified disorder, either genetic (for example,
the rare Lesch-Nyhan syndrome, with deficiency ofthe enzyme
hypoxanthine guanine phosphoribosyl transferase) or environ-
mental (for example, lead poisoning), the cause is now recog-
nised as being usually multifactorial. To an underlying and
usually ill defined genetic predisposition, in which selective
impairment of renal clearance of urate is the predominant
factor in most instances, are added external agents-particu-
larly food, alcohol, and drugs (commonly diuretics, now
widely prescribed for the elderly). The part played by food and
alcohol has been the subject of several recent studies.

Firstly, the purine content of the diet has been shown to
influence serum concentrations of urate, which is the end
product of purine metabolism in man. A diet rich in purines
will raise the concentration: as an extreme example, it is
possible to double it by consuming 4 g of ribonucleic acid
daily. Conversely, the blood urate concentration may be
reduced by about 60-120 [4mol/l (1-0-20 mg/100 ml) by a diet
free of purine.3 4 Relatively little is known, however, about the
precise identity and quantity of individual purines in most of
the foods that we eat. Overall protein consumption is often
invoked as a contributory cause of hyperuricaemia but it may
have the opposite effect-high protein diets being associated
with increased excretion of urate.5 6

Secondly, the energy content of the diet probably influences
the development of hyperuricaemia, whose relation to body
weight has been shown in numerous epidemiological studies in
Britain,7 the United States,8 and elsewhere. Notwithstanding
many individual exceptions, the sufferer from gout tends to be
a "big, well developed, and portly individual"9 and surveys of
patients with gout have shown an increased incidence of
obesity. For example, in a British study of 354 patients with
gout 480°,, were more than 1500 over their ideal body weights,10
and comparable findings have been reported from other
countries including Denmark,"1 the United States,12 and
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