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cannot therefore be gauged. Though the portal of entry for
the infective microbe postulated by Cumming and McEvedy
accords with the results of the experiments of Gordon and
his colleagues, upholders of the alternative theory of airborne
spread would doubtless be more impressed by the opportuni-
ties afforded for dissemination of respiratory viruses in the
face-to-face conversational interchange which animates refec-
tory tables-not least perhaps in women's colleges.

However it may eventually be proved to spread, non-
bacterial gastroenteritis recurs as a common nuisance in institu-
tions of all kinds; but not only in them, for the Cleveland
Family Study9 showed that it ranked in frequency second only
to acute respiratory infections as a cause of illness in house-
holds. In an institutional setting the existence of associated
cases makes the diagnosis less difficult than in domiciliary
practice, where the solitary case may be encountered. Pre-
cipitate, profuse, nocturnal vomiting may mark the onset of
any of a number of diseases in children, but fortunately the
tendency to recovery is usually obvious within a few hours,
and complaints of headache, giddiness, muscular pains, sweat-
ing, and feverishness serve as pointers to the winter vomiting
disease variant. Where multiple cases occur chemical or
bacterial food-poisoning must be thought of, in particular
that due to staphylococcal enterotoxin. In such outbreaks the

incubation period rarely exceeds six hours, diarrhoea is
common, and fever is uncommon. Though rapid recovery is
the rule in winter vomiting disease, the illness may last up to
ten days and relapses occur up to three weeks.'0 The physi-
cian who makes discriminating use of laboratory facilities is
probably the one who becomes most adept at distinguishing
on clinical grounds between nonbacterial gastroenteritis and
specific bacterial or protozoal infections of the bowel, for with
increasing experience he comes imperceptibly to recognize the
varied patterns of symptoms and signs associated with those
cases in which no recognized pathogens are detected.
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Postoperative Gas Gangrene
Under this heading a leading article' in the B.M.J. nearly
two years ago began as follows: " It has recently been
reported in the daily press that two cases of gas gangrene,
one of them fatal, have followed amputation through the thigh
in a Birmingham hospital, and that an operating-theatre suite
has consequently been closed. Some comments on this
occurrence refer to the ubiquity of pathogenic bacteria in the
hospital environment and the necessity for greater and very
,expensive precautions in order to reduce the risk so entailed."
It went on to point out that the usual source of this infection
after this operation is believed to be not the environment but
,the skin. An extensive incision has to be made, whence
contamination of the large severed mass of muscle is difficult
to avoid. The skin to a considerable distance from the anus is
-itself contaminated with intestinal bacteria, including
Clostridium welchii. The special liability to this infection in
-these circumstances is the consequence of the arterial disease
which almost always has necessitated the amputation. The
reduced blood supply which causes gangrene of the extremity
affects the proximal part of the limb to a lesser degree, but
enough to lower the oxygen tension to a point at which the
spores of Cl. welchii-which is not a strictly obligatory
anaerobe-can germinate and grow.
The comprehensive study of this subject described by Drs.

G. A. J. Ayliffe and E. J. L. Lowbury at page 333 of the
B.M.7. this week incidentally affords an explanation for the
alarm in Birmingham in 1967. The " first episode " in their
series is evidently that which gave rise to it. Two amputations
on successive days were followed by gas gangrene, and though
the patients were in different wards and operated on by
different surgeons in different theatres it was natural to fear
that some " extraneous source " of infection was responsible.

As it proves, there can have been no such source, since the
strains of Cl. welchii were different, and the almost simul-
taneous occurrence of two examples of this rare infection was
simply a highly unfortunate coincidence. Moreover, the strain
from the wound in one of these patients was found to be of
type 10, and one of the same type was found in his faeces,
but another from the environment was untypable. In con-
nexion with two further episodes, one following mid-thigh
amputation and the other gastrectomy, the authors prepared
agglutinating sera for the actual strains isolated, and were thus
able to confirm the identity or otherwise of those from wounds
with those from possible sources of infection. These sources
were the patients' faeces and the air and floor of the theatre,
from which small numbers of Cl. welchii can almost always
be recovered. In each episode the infecting and faecal strains
were the same and those from the environment were different.
It has thus been formally proved for the first time that the
usual source of these infections is the patient's own bowel.
The authors then proceeded to study the distribution of

Cl. welchii on the skin, using surface contact plates of a
selective medium. Cultures from the buttock, groin, and
thighs were positive in a majority of patients, and, as would
be expected, more often positive, with a greater frequency of
profuse growths, in some who were incontinent. It would be
interesting to know, in assessing the risks of amputation at
different levels, what area of the thigh was sampled and
whether numbers diminish with increasing distance from the
anus. One of the amputations in the two cases forming the
first episode described by Ayliffe and Lowbury was below
the knee, and the other sounds as if it was not far above it.
In another series of skin cultures Cl. welchii was found in a
variety of sites, including the palm of the hand. Skin con-
tamination was commoner in older people and in females
than in others, but even in them it was inconstant, and some
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unknown factor must determine its occurrence. It was shown
by a heat resistance test that at least some of the organisms
*on the skin are in the form of spores.

The final problem tackled was the disinfection of such skin,
and the authors tested different applications on five patients
whose skin yielded profuse growths of Cl. welchii. Washing
with soap and water did not reduce their numbers, but rubbing
with swabs moistened with 70% alcohol achieved a large
reduction in two out of four patients, an effect attributable
only to mechanical removal, since alcohol is not sporicidal.
The only disinfectant suitable for skin application which can
*kill spores is iodine, but it requires time to do so, and the use
of a tincture which evaporates does not allow it that time,
since drying arrests the effect. Tests were therefore done
with an iodophor, a type of iodine solution which is both less
irritant and less active than alcoholic or watery solutions,
.applied in the form of a wet compress. This achieved reduc-
tions of about 90%h in the two patients tested. These
observations might perhaps with advantage be extended before
drawing final conclusions, but it seems doubtful whether any
method of skin disinfection can be a full safeguard.

As the authors finally remark, what these patients prin-
cipally need is penicillin. Much antibiotic cover given for
operations is unnecessary, but there are a few imperative
indications for it, and amputation for obliterative arterial
disease should be universally recognized as one of them.
Moreover, dosage must be generous, since Cl. welchii is less
sensitive to penicillin than other organisms such as strepto-
cocci. The dose usually recommended is 500,000 units of
potassium penicillin G intramuscularly at 6-hour intervals,
treatment starting at the time of operation and continuing at
least for several days. There is no need to give any other
antibiotic in addition to this. Streptomycin has very little
action on clostridia, and tetracycline, at least in theory, can
interfere with the bactericidal action of penicillin. Tetra-
cycline, formerly regarded as an alternative to penicillin,
should certainly not be relied on alone, because resistance to it
has now appeared in Cl. welchii, as in so many other
organisms. Given to a youth with a compound fracture who
was said to be allergic to penicillin, it failed to prevent gas
gangrene, and his arm had to be amputated. The strain
proved to be tetracycline-resistant, as were 11 out of 102
further strains from human sources examined. It is one of
the many virtues of penicillin that, except in very few bacterial
soecies. acouired resistance to it is unknown.

Apart from gross trauma and amputation of the lower limbs
there appears to be no absolute indication for penicillin
prophylaxis. Ayliffe and Lowbury mention diabetes, but not
all operations on diabetics involve this risk. Gastrectomy and
cholecystectomy are rarely followed by gas gangrene, and
some other factor must operate here. In the case they report
as following gastrectomy the factor may have been loss of
blood, which was well recognized in the first world war as
predisposing to gas gangrene, probably by lowering the oxygen
tension in the tissues. The authors' suggestion that the skin
of the operation site should be cultivated by a special method
to detect contamination by Cl. welchii would be impracticable
before urgent operations, and if adopted as a routine would
evidently pose practical problems for the average laboratory.
Provided the risk of this infection is borne constantly in mind
and the factors predisposing to it are understood, a right
judgement on the necessity for antibiotic prophylaxis should
be possible in each individual case.
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Nuisance from Coal Depots
Among the prescriptions handed down by Dr. (now Lord)
Beeching in his famous report of 1962 was a recommenda-
tion that the railways' methods of storing and handling coal.
in their yards should be revised. At that time, as for upwards
of a century previously, coal was stored and handled at 5,000
stations, some of them only two or three miles apart. British
Railways then initiated a vigorous policy of concentration and
mechanization of these yards, and they now have 460
depots operating, 52 of them fully mechanized. They vary
in size, handling from 6,000 to 250,000 tons a year. The
Western Region, covering South Wales as well as the West
of England, illustrates the trend, for nearly 1,100 depots have
been reduced to 83 (9 of them mechanized), and it is hoped
to reach a final figure of approximately 30.
To reconcile the interests of the railways, the Coal Board,

and the coal merchants and factors (who represent in a sense
the consumer interest), national and regional joint committees
have been established and appear to have worked well. But
the interests of the consumers at large and of the householders
adjacent to the depots may not coincide, and the establish-
ments of depots has evoked sharp reactions from the inhabi-
tants living close to them. The problems and the responses
naturally vary according to local circumstances, including
especially the nearness of the houses to the yards and the
previous nature of the area as a whole, whether industrial or
otherwise.

In Exeter one of these depots, of moderate size, has been
established and has aroused the bitter indignation of many
people living near by. In considering whether the com-
plainants were right in claiming that a health hazard and a
public health nuisance had resulted, the Medical Officer of
Health, Dr. E. D. Irvine, and the Chief Public Health
Inspector, Mr. F. G. Davies, have attempted to measure
the dust deposits in the neighbourhood to provide an objec-
tive rather than a subjective assessment.' Though it was not
considered practicable to make an epidemiological survey of
illness in the area, they concluded that the depot presented
no real hazard to health and was not causing an actionable
nuisance. But that is not to say that these depots may not
cause nuisances. One finding of significance was that only
half the dust deposited in some of the samples was from coal,
though any such fraction will make the dust dark and readily
noticeable, especially when the threshold of annoyance has
been reached. Noise nuisance, Sunday working, unsightli-
ness, and devaluation of properties were also complained of,
and it may be added that the ratable value of the houses has
been reduced by the rates tribunal on appeal.

Dust nuisance from the coal depots is probably best con-
controlled by a combination of methods. They include the
use of hopper-bottom wagons for the transport to and dis-
charge of the coal at the rail head (though this for various
reasons is not always practicable); mechanical handling by
means of conveyer belts and mechanical bags; the use of
water sprays at various stages of the operations; the reduc-
tion so far as possible of stock-piling, for this inevitably leads.
to some degradation to dust, and also the effect of wetting
the surface is much reduced ; and keeping the ground surfaces
which lorries traverse as clear as possible of dry coal dust.
The use of mechanical brush sweepers for this last is not as
effective as might appear probable, and vacuum types are
being investigated. The use of water in allaying dust has to
be carefully controlled lest excess of it in the coal supplied

' Irvine, E. D., and Davies, F. G., Medical Officer, 1969, 121, 181.
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