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morphine but also that produced by encephalins and electrical
stimulation of the brain.

Developments in research into pain sensation have been so
rapid recently that their potential cannot yet be estimated, but
there seems every prospect that they will have clinical as well
as theoretical importance.
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Rotavirus gastroenteritis
Infantile gastroenteritis used to be a summer illness, the so-
called summer diarrhoea. When pathogens were detected they
were usually bacteria, particularly various serotypes of
Escherichia coli, but sometimes salmonellae, shigellae, or
staphylococci were cultured. In the late 1940s and '50s
enteropathogenic or toxigenic strains of E coli caused several
outbreaks of serious diarrhoea in Britain in infants and were
often found in endemic infantile diarrhoea as well as in some
adults with diarrhoea.1 2 Despite these advances probably half
the cases of gastroenteritis in infants, presumably due to
infection, could not be classified aetiologically, and in des-
peration clinicians often ended bedside discussions with the
phrase "must be viral." Indeed, from time to time several,
particularly enteroviruses and adenoviruses,: are found in the
stools of infants with diarrhoea, but even now we are still not
sure whether their role is truly causal. In 1973 the scene
changed, however, when a new viral contender-rotavirus-
was detected by Bishop et a14 5 in the duodenal epithelium of
six infants with acute nonbacterial gastroenteritis.
The virus has been given different names: human reovirus-

like (HRVL), orbivirus, duovirus, and infantile gastroenteritis
virus, but the designation which has probably found widest
acceptance is rotavirus-the name being suggested by the
wheel-like appearance of the virus on electron microscopy.
Rotaviruses are 65 nm in diameter with a complete or spike
(incomplete) outer surface; they are distinguishable from
reoviruses in appearance and size. Rotaviruses are closely
related to two other animal viral pathogens responsible for
diarrhoea in calves and in infant mice. The principal illness
produced by all three viruses is diarrhoea in the young of the
appropriate species.
Methods for detecting the virus include electron microscopy

using negatively stained virus particles6 7; counter immuno-
electrophoresis8 9; estimation of serum complement fixing
antibodies (using, for example, Nebraska calf diarrhoea virus
as a substitute agent); a fluorescent antibody technique; and
radioimmunoassay. Electron microscopy is useful and sensitive
for rapid diagnosis.7 Very recently Yolken and colleagues'0
have described an enzyme-linked immunoabsorbent assay
which does not require complex technical equipment.

Since Bishop's demonstration of the virus particles in
duodenal epithelium these have been identified in stools in
infants with diarrhoea in Australia, Bangladesh, Britain,
Canada, India, Japan, Norway, Rhodesia, Singapore, South
Africa, and the United States."-13 Most reports agree on
certain common factors. Diarrhoea is the prime clinical
manifestation. Outbreaks occur in families or institutions;
children aged 6 months to 3 years are particularly susceptible,
but older children and adults may excrete the virus. Diarrhoea
is not always present, and the incidence of disease is highest
in the colder months of the year.
Why should we accept with alacrity an aetiological role for

rotavirus when we have not accepted, or at best accepted only
with reluctance, such a role for adenoviruses and enteroviruses ?
The scale of the evidence and its world-wide extent present a
convincing and consistent picture of rotavirus enteritis, which
contrasts with the sporadic nature of the evidence for most
other viruses. In a very few years rotavirus diarrhoea has
become as well established as that due to toxigenic strains of
E coli. Compelling as the epidemiological evidence is, however,
some questions remain to be answered. Do these viruses alone
cause diarrhoea, or do they require the presence of some other
agent-bacterial or viral-for the full expression of their
pathogenicity? What part, if any, do they play in chronic
intestinal disease, such as Crohn's disease or ulcerative
colitis ?14 Some of these unresolved questions have been nicely
posed by a detailed study of stool pathogens-viral and
bacterial-in infants with diarrhoea in Glasgow.'5 The
Scottish workers found a number ofdifferent viruses (including
rotaviruses) and bacterial pathogens often occurring within a
few days in different stool samples from the same infants with
diarrhoea. When several different pathogens are present which
one causes the illness ?

Faced with a young infant with acute gastroenteritis, age and
time of year apart, can the doctor detect any clues which might
lead to a correct clinical diagnosis of rotavirus diarrhoea?
There are very few certainties, merely a few pointers. Infants
with rotavirus diarrhoea may have prolonged diarrhoea with
large volumes of stools and may on average require intravenous
replacement more often than patients with diarrhoea due to
E coli. Nevertheless, these debatable distinctions may not be
helpful in individual cases. In viral enteritis leucocytes may
not be present in the stools. In many infants who present with
gastroenteritis there is often a history ofa preceding respiratory
illness and sometimes there are signs of infection in the
respiratory system. Similarly, children with respiratory
infections sometimes have diarrhoea; in both groups anti-
biotics may be blamed for gastrointestinal symptoms. May we
also add another variable-might the rotavirus infections
responsible for infantile gastroenteritis also cause the
respiratory symptoms so often found in these infants ?
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Finger clubbing and
hypertrophic pulmonary
osteoarthropathy
Every final-year medical student knows that clubbing of the
fingers can be caused by intrathoracic sepsis, carcinoma of the
lung, bacterial endocarditis, and cyanotic congenital heart
disease; and honours candidates may add carcinoma of the
thymus or thyroid, leiomyoma of the oesophagus, Hodgkin's
disease of the thorax, disseminated chronic myeloid leukaemia,
pleural mesothelioma or fibroma, achalasia or peptic ulceration
of the oesophagus, cirrhosis of the liver, and ulcerative colitis.
The small-print enthusiast can add cystic fibrosis,' pulmonary
metastases2 from numerous sources including hypernephroma
and melanoma,3 nasopharyngeal carcinoma,4 as a rarity in
repeated pregnancies, and reversibly in purgative abuse.) This
formidable list does not deny the diagnostic value of clubbing,
particularly as suggestive of carcinoma of the bronchus,
bacterial endocarditis, and intrathoracic suppuration, for these
will account for most cases in everyday clinical practice.

Hypertrophic pulmonary osteoarthropathy may complicate
simple clubbing and present with periostitis with new bone
formation in the limbs, possibly synovial hypertrophy with
joint effusions, and abnormal sweating of the palms and soles.
Some authorities have suggested that clubbing is not essential
for the diagnosis of hypertrophic pulmonary osteoarthropathy,"
and the subtleties of early clubbing often evoke semantic
debate at the bedside. The clinical hallmark ofosteoarthropathy
is painful periarticular or joint swellings over the wrists, knees,
ankles, or elbows. The swelling and tenderness may be
associated with morning stiffness and may mimic rheumatoid
arthritis; the raised sedimentation rate may appear to confirm
this suspicion, and it may be further reinforced by symptomatic
relief from aspirin, indomethacin, or steroids, though the bony
changes do not resolve. The typical radiological appearances
of the periostitis of the long bones is usually diagnostic, but in
unusual cases where joint features predominate the synovial
fluid has been found to be "non-inflammatory" with a low
leucocyte count and few neutrophils, serving to differentiate
the condition from rheumatoid arthritis.

Recent advances with radionuclide 99mTc phosphate
complexes have helped to solve diagnostic confusion between
hypertrophic osteoarthropathy and bone metastases in patients
with carcinoma of the bronchus and may also allow the
condition to be diagnosed with some certainty before the
appearance of the characteristic radiological changes.7 High-
quality radionuclide images show pericortical deposition in
hypertrophic osteoarthropathy, in contrast to a central increase
in concentration ofthe radiopharmaceutical in bony metastases.
Though the mechanism of clubbing and hypertrophic

pulmonary osteoarthropathy remains unknown, at least three
theories have been advanced to explain the phenomenon. The

neuronal theory proposes that afferent impulses travel by the
vagus or intercostal nerves from the causative pulmonary
focus, but the efferent pathway from the nervous system
remains a mystery. Regression of the arthropathy after cervical
or superior mediastinal vagotomy8' is advanced as evidence
for this thesis. The hormonal theory, originating with Maric
in 1890, currently advocates the production of a circulating
agent capable of producing the clubbing and osteoarthropathy
which is normally inactivated by passage through thc
pulmonary circulation. This attractive hypothesis unfortunately
has little experimental support: changes in neither oestrogen'l'
nor human growth hormone11 are related to the syndrome.12
An extension of the hormonal theory invokes arterioven-
ous shunting across the lung, as in cyanotic congen-
ital heart disease, which allows an unknown hormone-like
substance to escape into the systemic circulation, but again this
mysterious material has never been isolated. Studies using
krypton clearance to measure blood flow have confirmed the
earlier impression, based upon venous occlusion plethysmo-
graphy, that the blood flow to the clubbed fingers is increased, "
but this has been questioned in hypertrophic pulmonary
osteoarthropathy.'4 A recent postmortem study1) also failed to
find any consistent increase in the vascularity of the tissues of
the nail bed in clubbed fingers, and there was also little
difference in the mast cell counts in clubbed and control
fingers.
The pain of hypertrophic pulmonary osteoarthropathy has

been relieved by vagotomy, hypophysectomy, intercostal nerve
section, exploratory thoracotomy, or by radiotherapy to the
causative lung lesion.'6 The vascularity of the joint lesions, as
assessed by thermography, can also be reduced by combined
alpha- and beta-adrenergic blockade. 17 It seems odd that
despite this apparent plethora of clues the physiopathological
mechanism underlying clubbing and hypertrophic osteo-
arthropathy remains an enigma.
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Obdurate politics
When Mrs Barbara Castle introduced the DHSS consultative
document on priorities' in March 1976 she undertook to
modify the plan in the light of comments from health
authorities, professional and staff associations, community
health councils, and voluntary bodies. Her strategy-at a time
when the nation's economic outlook was especially bleak-
was to maintain a 1.800O rise in current NHS expenditure by
cutting back the capital building programme. Her choice of
priorities was equally clear: more resources were to be given
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