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pleurodesis of any kind is " usually unnecessary and often
undesirable." 20
On certain aspects of management, however, there is a fair

measure of agreement. A shallow pneumothorax in a young
patient with radiologically normal lungs can usually be left
alone provided close surveillance is maintained until the lung
is fully expanded. A pneumothorax which is slow to resolve,
or reduces the lung to less than half its normal volume, or
causes dyspnoea and mediastinal displacement (especially in
older patients and those with diffuse lung disease) calls for the
insertion of a catheter attached to an underwater seal.
Bronchoscopy to exclude carcinoma or to aspirate mucous
secretions is indicated when there is absorption collapse of
the lung. If, despite these measures, the lung fails to expand
the pleural surface should be inspected at thoracoscopy or
thoracotomy. Bullae or emphysematous segments of lung
can then be excised, leaking points oversewn, thickened pleura
removed, and some form of pleural fusion carried out to keep
the lung expanded.

Pleurodesis to prevent recurrence is usually deferred to a
second or subsequent attack of pneumothorax unless there are
special risks, as in the case of air crew,7 people living in areas
remote from medical aid, and some patients with underlying
lung disease. Parietal pleurectomy is probably the surest
method of preventing a recurrence,'7 4' but this does entail
a major surgical operation and can lead to technical difficulties
if thoracotomy is subsequently needed to deal with other
diseases of the heart or lungs. Some workers claim that less
drastic action at thoracotomy such as talc poudrage or gauze
abrasion is equally effective.4 The " blind " instillation of
an irritant substance into the pleural cavity-for example,
kaolin, talc, silver nitrate, glucose, olive oil, or blood-still
has its advocates, but these procedures can be extremely
painful, may in some cases lead to fibrothorax,' and too often
fail to prevent a recurrence.2l

/ Gas Gangrene from Adrenaline
There are two essential factors in the production of gas
gangrene. These are the implantation of clostridial spores
(almost always those of Clostridium welchii) in muscle, and
a lowered oxygen tension permitting their germination and
initial growth.

In traumatic gas gangrene the source of the spores is
usually dirt contaminating the wound, and the anoxia results
from crushing or deprivation of blood supply. When the in-
fection follows high thigh amputation, as was pointed out in
these columns a few months ago,' tissue anoxia can be the
consequence of the arterial disease which has necessitated the
amputation, perhaps aided by ligatures here and there, and
the source of the organisms is likely to be the patient's own
skin. Cl. welchii is a normal inhabitant of the bowel, and
intestinal bacteria have a much wider skin distribution round
the anus than is usually recognized. Its limits are not fully
ascertained, and it might be an instructive exercise to map
them.
A third example of the same kind of process is the pro-

duction of gas gangrene by an injection of adrenaline. Death
from overwhelming infection resulting from a therapeutic

injection in, for instance, a young asthmatic is not an occur-
rence to publicize, and some such tragedies must have gone
unreported, if only from fear of litigation. This week in
the B.M.7. Drs. P. W. Harvey and G. V. Purnell describe
an instructive case of this kind (page 744), disclosing neither
where nor when it occurred, though it was " some years
ago." Some other authors, particularly in France and
Australia, have had the courage to publish such reports.
It has often been assumed that non-sterile syringes have been
the source of infection. Such syringes used often simply to
be stored in spirit, and it is known that spirit itself may
actually contain spores of Cl. welchii. When the subject
was reviewed in this column seven years ago2 it was pointed
out that another possible source of infection was the skin.
In two of the three cases reported by V. Marshall and
P. Sims' the injection had been given into the buttock.
That was the site of injection in the case reported this week,
with the added suspicious feature that the patient had been
incontinent and that an indistinguishable strain of Cl. welchii
was cultivated from his faeces. The authors conclude that
the buttock as a site for injecting adrenaline should be
avoided "whenever possible." Two non-fatal instances of
subcutaneous infection by Cl. welchlii after injections into the
buttock in incontinent old men are also reported.
The lesson of this case is surely that adrenaline should

never be injected in the buttock. The suspicion that the
infection which can so be produced is autogenous is over-
whelming. As to the second factor, the vasoconstriction pro-
duced by adrenaline provides the necessary lowered oxygen
tension. It is significant that the adrenaline given to Harvey
and Purnell's patient was a preparation, no longer available,
which was particularly long-acting. That used by Marshall
and Sims3 and by J. I. Tonge4 was adrenaline in oil, another
preparation devised for slow release.

It may well be asked whether disinfection of such skin
is possible if puncture or incision is necessary. Bacterial
spores are indifferent to any disinfectant which the skin will
tolerate except halogens, and iodine in its ordinary forms,
if not permitted to dry (which arrests its effect), would not
be tolerated for long enough. E. J. L. Lowbury and his
colleagues3 showed that an iodophor, which is a better
tolerated but less active type of iodine solution, if applied
in the form of a wet compress to skin artificially contaminated
wvith spores of Bacillus subtilis will kill over 99% of these
spores in 60 minutes. They also showed in a separate in-vitro
experiment that spores of Cl. welchii are no more resistant
than those of B. subtilis to this disinfectant. It cannot safely
be assumed that bacteria normally resident on the skin are
killed with the same facility as those artificially applied.
Nevertheless, this kind of skin preparation may be a wise
precaution before operation in such an area. It is obviously
too tedious as a prelude to mere injection, and the remedy
for this is simply to go elsewhere.

I Brit. med. 7., 1967, 4, 68.
2 Brit. med. 7., 1961, 1, 730.
3 Marshall, V., and Sims, P., Med. 7. Aust., 1960, 2, 653.
' Tonge, J. I., Med. 7. Aust., 1957, 2, 936.
6 Lowbury, E. J. L., Lilly, H. A., and Bull, J. P., Brit. med. 7., 1964, 2,

531.

Ergonomics and Medicine
In the last 20 years there has been a remarkable revolution
in which increasing numbers of items of furniture, domestic
equipment, and industrial machinery have been designed
according to rational principles and not merely to please
the eye of the designer. Poor functional design can be a
source of discomfort, fatigue, and poor posture; and a recent
report from Australia' draws attention to the widespread
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acceptance of the need to design school furniture to elimi-
nate these ill effects as far as possible. This approach began
to gain ground in Britain in the early 1950s' as part of the
application of the science of ergonomics.

Ergonomics developed when human biological knowledge
was first applied to practical problems of work and perform-
ance. During the last war it first became recognized that
equipment should be designed so that its operation was
not only within the limits of human capacity but was indeed
optimal for it. Fundamental principles were derived from
functional anatomy and body mechanics, physiology, anthro-
pometry, and psychology, and were found to be of wide
application in problems not only of military technology but
also of everyday living. For example, principles relating to
design of seats for office workers and others' were set out and
incorporated in a series of recommendations.`7 Several big
firms re-equipped their offices with furniture to the new
dimensions and later reported that the incidence of minor
back complaints had declined and that work had speeded up.8
Comparisons of schoolchildren using furniture to old and
new dimensions showed that " disadvantageous " postures
were adopted less often with the new.9
With modern health and safety regulations and an

increasing managerial recognition of the contribution
ergonomics can make in industrial well-being there is more
than a century's difference in attitude as well as time since
Charles Thackrah (1831) wrote ". . . the work people are
less thought of than the machinery; the latter is frequently
examined to ascertain its capabilities-the former is scarcely
ever. . . ."'1 Yet much remains to be done. In industry
groups of workers are still commonly engaged in prolonged
repetitive tasks, and many absences from work are attributable
to minor ailments, particularly backache. In 1962 in the
United States 250,000 industrial workers suffered from back-
ache severely enough to be sent home from work, while
countless others " sit, squirm and suffer while on the job."11
Modifications at the workbench can produce marked improve-
ments. In one investigation1 of women engaged in assem-
bling and soldering components in an electrical engineering
firm (who spent 80 to 90% of their working day seated at
their workplaces), modification of equipment, paying due
attention to posture, successfully eliminated persistent back-
ache in two of the 12 women and produced a general increase
in satisfaction with the job.

Ergonomic principles will be used more widely in indus-
trial design only if managements are persuaded that they lead
to increased efficiency. Factory doctors have a large part to
play in this process. They alone are in a position to provide
data, as yet almost non-existent, on the effects of ergonomic
modifications on attendance at sick bays. Ultimate proof of
ergonomic theories may well come from such clinical data.

Oxford, H. W., Med. 7. Aust., 1967, 2, 415.
2 Brit. med. 7., 1955, 2, 1075.
Floyd, W. F., and Roberts, D. F., Ergonomics, 1958, 2, 1.
Anthropometric Recommendations for Dimensions of Non-adjustable
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Safety Maintenance, 1962, 124, No. 3, 47.
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E.C.H.O. Virus Infections
Twenty years ago the terms enteric virus or enterovirus were
seldom used. Today it is realized that many of the impor-
tant pathogenic viruses come into this category. Though
certain viruses, such as hepatitis and poliomyelitis, were
known to be excreted in the alimentary tract, studies were
mainly directed to their actions in the liver and central
nervous system respectively.

In 1948 G. Dalldorf and G. M. Sickles' identified a new
group of agents from the alimentary tract of two children
with mild paralysis. Two main types, A and B, were separ-
ated on histopathological grounds, and they were termed
Coxsackie viruses from the name of the town from which the
first isolations were made. Then the discovery by J. F.
Enders and his colleagues that polioviruses could be grown
in tissue cultures vastly increased the use of this procedure
both for diagnostic virology and for vaccine production. It
also emphasized the fact that poliovirus is not wholly neuro-
tropic. As newborn mice and cell cultures came to be used
with increasing frequency over the next few years another
group of viruses was identified which could be cultivated only
in cell cultures.2 These were termed the E.C.H.O. viruses,
or enteric cytopathic human orphan viruses, because they
were recovered from the human enteric tract, they caused
cytopathic or destructive changes, and, as they had no clear
association with disease, they were termed " orphans." Since
then the E.C.H.O. viruses have been associated with a num-
ber of clinical syndromes, such as aseptic meningitis and
exanthemata, so that they are no longer " orphaned." But
if the terminal 0 is removed the word is no longer so
euphonious; hence it remains for the time being.
The enteroviruses, like the Enterobacteriaceae, comprise a

family of three main groups-polioviruses, Coxsackie viruses,
and E.C.H.O. viruses. Like the enterobacteria they consist
of numerous serological subtypes, 59 in all, of which there are
26 strains of E.C.H.O. viruses, and again like the entero-
bacteria they vary in their pathogenicity from type 1 polio-
virus, which is responsible for the majority of cases of
paralytic poliomyelitis in unimmunized persons, through
Coxsackie A7 and E.C.H.O. 9 in an intermediate position,
to E.C.H.O. 1 and 2, which seldom cause serious
disease.
The E.C.H.O. viruses consist of at least 26 serological

types. Certain strains have been more closely associated with
clinical disease and with epidemics than others.' One of the
diseases more commonly thought to be caused by E.C.H.O.
viruses is aseptic meningitis. Types 4, 6, 14, and 16 have
been identified in patients with this disease ; it has been
recovered from the cerebrospinal fluid in a substantial num-
ber of cases ; and a specific rise in neutralizing antibody has
been detected. Both sporadic cases and outbreaks have been
reported. E.C.H.O. 9 causes aseptic meningitis, and
more frequently than with other E.C.H.O. viruses a
maculopapular rash also develops. Though usually maculo-
papular, the rash may be petechial, resembling that of
meningococcal septicaemia. It tends to appear first on the
face and neck and then spreads to the trunk. Widespread
epidemics have been reported in Europe and South America.

IDalldorf, G., and Sickles, G. M., Science, 1948, 108, 61.
2 Committee on the E.C.H.O. Viruses, Science, 1955, 122, 1187.
Kibrick, S., Progr. ined. Virol., 1964, 6, 27.

4Hart, E. W., Brunton, G. B., Taylor, C. E. D., Maurice-Williams, F. E.,
and Coetzee, E. F. C., Lancet, 1962, 2, 402.

Steigman, A. J., 7. Mt Sinai Hosp., 1958. 25, 391.
'; Brit med. 7., 1967, 4, 570.
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