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predominantly used for closed wounds and those used for
open wounds. The latter may be combined with wet applica-
tions (for example, Eusol or hydrogen peroxide) or have a
"dry" pre-impregnation (for example, soft paraffin). A survey
of use showed a wide variety of both kinds throughout an
unspecified number of hospitals in Europe, with not un-
expectedly gauze predominating for closed wounds and dry
dressings for exudative wounds. Turner next went on to
match the products in common use to need, particularly
absorption. In his view, gauze performs poorly and is abrasive
to the open wound, as are the many composite materials, which
all stem from the remarkable invention of Joseph Gamgee.
The more complicated modern dressing incorporates non-
adherent film, which, though it leads to greater comfort for the
patient, has not solved the problems of inadequate absorptive
capacity and therefore "strike-through," loss of the non-
adherent surface, fibre shedding into the wound, inadequate
moulding to the body surface, and illogical sizes.
What we need is a new dressing that has a stable, non-

adherent contact layer which allows a humidity gradient as well
as gas exchange and a better absorptive mass superficially. A
flexible pad of viscose fibres with a heat-bonded polyethylene
surface seems to be the best approach and is under develop-
ment. If dressing technology could be rationalised and
simplified by such a material much time and money could be
saved in our hard-pressed Health Service.

1 Turner, T D, Pharmaceutical3journal, 1979, 222, 421.

Bronchopulmonary lavage
Bronchopulmonary lavage has been used for more than ten
years in specialist centres treating chronic lung diseases, and
interest in the technique is now growing rapidly. In pulmonary
alveolar proteinosis, for example, the technique of bronchial
lavagel is to isolate the two lungs by a double-lumen tracheo-
bronchial catheter, and to anaesthetise, ventilate, and oxygen-
ate the patient through one channel while using the other to
wash out the opposite lung with buffered normal saline at body
temperature. After ventilation with 100% oxygen for 10
minutes has "denitrogenised" the lung its complete functional
residual capacity may be replaced by the saline as the oxygen is
absorbed. Thereafter, amounts of saline equivalent to the tidal
volume are repeatedly exchanged by gravity up to a total of 20
litres. Large quantities of lipid-rich proteinaceous material and
cellular debris are removed with the effluent. The procedure
may then be repeated a few days later on the other lung.
Though more than one treatment may be required, dra-
matically successful results have been obtained in some cases,2
and prolonged survival, or even complete recovery, is now
possible from a potentially fatal disease.
The same technique would be considerably more hazardous

in patients with very severe acute asthma, who may become
critically hypoxic if one lung is rendered functionless. In such
patients, however, a different method of bronchial lavage3
may be life saving when extensive bronchial obstruction by
mucous plugs or casts is preventing a patient from being
adequately ventilated and oxygenated despite intubation.
Volumes of 30 ml of saline (to a total of 500 ml) are squirted
down each main bronchus under intravenous anaesthesia and
then removed by suction through an aspirating tube. Numerous
casts can often be removed with subsequent relief of airways

obstruction. Good results have also been reported when this
technique has been used in patients-with intractable chronic
asthma resistant to corticosteroids.4

Such good results from pulmonary and bronchial lavage in
asthmatics and others have stimulated interest in its research
potential. Cytological, chemical, and histochemical in-
vestigations may all yield valuable data from bronchoalveolar
washings. Diagnostic lavage carried out by fibreoptic broncho-
scopy is relatively non-invasive and can provide information
about living cells, particularly the scavenging and secretory
activities of macrophages5 6; alveolar macrophage-lymphocyte
interaction7 8; and the effects on these processes of drugs such
as halothane9 and lignocaine,'0 and of noxious agents such as
bacterial endotoxins" and tobacco smoke.l2 Since serial samples
can be obtained bronchoalveolar lavage can be used not only to
assess the state of cellular and humoral lung defences against
inhaled allergens, bacteria, inorganic particles, and drugs, but
also, for example, to study the evolution of the pathological
changes resulting from cigarette smoking. Examination of
bronchoalveolar washings may eventually serve as a useful
adjunct, or even as an alternative, to lung biopsy in the diag-
nosis and management of certain types of diffuse pulmonary
disease, such as pneumoconiosis, sarcoidosis,13 and fibrosing
alveolitis.'3 14

Enthusiasm for the diagnostic and research potential of
bronchoalveolar lavage is now running high in academic
respiratory centres, and many of the references5-14 cited
in this article are to preliminary communications given at the
21st Aspen Lung Conference in 1978 and the Meeting of the
Thoracic Society in February 1979. The information is still
fragmentary and often confusing; but this new approach
to the investigation of normal and abnormal alveolar cellular
function may soon lead to major advances in our understanding
of the lung diseases.
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A critical time for diagnostic
imaging
No doctor can reasonably expect to spend a lifetime in clinical
work without adjusting-however reluctantly-to changes in
medical practice. Diagnostic imaging is more susceptible to
technical changes than are most specialties. The present rate
of change, with demand increasing faster than capacity and
with new imaging techniques maturing, is creating serious
problems.

Earlier this year a group of "critical radiologists," with
representatives of the Royal College of Radiologists, met in
Cambridge to discuss problems and solutions. The approach-
ing crisis essentially stems from the discrepancy between
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current demand and capacity-which is dictated by the
number of qualified consultant radiologists. To balance supply
and demand in the NHS, where there is no payment or other
means of restricting eligibility, there are only three options:
to increase supply, to reduce demand, or to increase waiting
times.

Increasing supply means training more radiologists. The
Royal College of Radiologists estimates that we need about
one-third as many again immediately, with a similar addition
during the next decade. Yet even now the number of new
consultants appointed without the FRCR is increasing,
particularly in deprived regions such as Manchester, where
the manpower deficiency is critical. So we have to make
diagnostic imaging more attractive than other specialties,
including general practice. But radiology is not easily shown as
an attractive specialty when its practitioners are burdened by
such unreasonable work loads. Attempts made so far to
improve recruitment have not been universally encouraging-
and, even if successful, this solution would have no effect for
at least four years. The only hopeful sign is that emigration
appears to be declining, though not because the NHS is
becoming more attractive.
The desirability and feasibility of limiting demand for

radiology were closely argued by the group. In some areas
provision is so meagre that any reduction in work would be
an unjustifiable and unreasonable reduction in service to the
patient. In other areas the provision of services, especially for
GPs, was regarded as excessive and in need of some control.
X-ray requests from the casualty department were defended
by Dr G de Lacey, who has calculated that medicolegal de-
mands represent only 5-100/ of total casualty requests.'
Moreover, casualty requests must be seen in a wider context.
For example, a normal skull x-ray may encourage a casualty
officer not to admit a patient, with consequent savings to the
service. He illustrated how research into practical clinical
problems might help; for example, the significance of soft-
tissue swelling in ankle injuries could be related to the potential
value of an x-ray.2 Professor KT Evans discussed the irrational
approach to preoperative chest radiography, having found
wide variations in the proportion examined and little evidence
that the result influenced the decision on whether to operate.3
The use of a computer was recommended by DrW B James as
a means of improving efficiency and correlating information to
help to identify abuses of the limited resources.4 Many of the
group thought that the clinical radiological conference, where
clinicians and radiologists could learn about each other's
problems, was the best place to reduce unreasonable requests-
as well as being the best means of showing students and junior
doctors the potential of a career in diagnostic imaging.

In the discussion on the waiting list as a means of balancing
supply and demand (which was distinguished from the waiting
time required for efficient organisation of a department), Dr
M J Brindle described an experiment in which reasonable
capacity rather than reasonable need became the criterion.5
Having defined a reasonable capacity, the department decided
on priorities in consultation with the district medical com-
mittee. This experiment attracted great interest; but few
thought that the scheme could be transported to urban areas,
where potential users could "shop around" between hospitals
for the fastest service.

In summary, diagnostic imaging must improve its own
image, attract more candidates, and, in consultation with
users, ensure that the best clinical value is o6tained from a
specialty whose capacity will never be sufficient to meet
demand.

1 De Lacey, G, et al, British Medical3Journal, 1979, 1, 1595.
2 De Lacey, G, and Bradbrooke, S, British Medical_Journal, 1979, 1, 1597.
Rees, A M, et al, British Medical,Journal, 1976, 1, 1333.

4 James, W B, Fulton, A, and Reekie, D, Clinical Radiology, 1975, 26, 555.
5 Brindle, M J, British Medical,Journal, 1978, 2, 514.

Antibiotic lavage for
peritonitis
Infections in serous cavities are easily treated with antibiotics
but the largest of these, the peritoneal cavity, presents two
special problems. Firstly, the circulation within it is impeded
by viscera, so that an injected solution may fail to reach every
recess. Secondly, the bacterial causes of peritonitis are many
and infections are usually mixed. The predominant organism
may vary from case to case, and the importance attached to
each main bacterial type has varied at different times: at
present the non-sporing anaerobes such as Bacteroides spp
are in fashion. But in mixed infections it may be unwise to
concentrate the attack on a single type of organism, however
important: the result may be compensatory proliferation of
others, insusceptible to the drug used. Good results have been
claimed for local treatment with a single antibiotic; kanamycin
-to which, of the various bacteria likely to be present, only
Escherichia coli and other enterobacteria are highly sensitive-
has been strongly commended for intraperitoneal instillation,
particularly for peritonitis complicating appendicitis.' Never-
theless, more confidence may be reposed in a mixture of
antibiotics with a much broader spectrum of activity; in
dealing with so mixed a flora as that of the lower bowel such
"shotgun" therapy seems amply justified, inadvisable as it
may be in other circumstances.
A triple mixture is one element in a scheme of treatment

proposed by M Stephen and J Loewenthal2 of the Department
of Surgery, University of Sydney, Australia. The antibiotics
are gentamicin, cephalothin, and lincomycin, aimed at
Gram-negative, Gram-positive, and anaerobic organisms
respectively, of which 10, 50, and 30 mg are dissolved in a
litre of 1-5% Dianeal, a solution used for peritoneal dialysis.
In their study the same antibiotics were administered
parenterally in conventional doses. At the end of the operation
at which it was sought to control the contaminating source
Portex drains (which must have rounded ends) were inserted
in the hepatorenal pouch, the subsplenic area, and the pelvis.
Each of these was used in turn, the others being spigoted,
and through it 1 litre of solution was infused every hour, left
for 30 minutes, and then drained for 25 minutes. This process
was continued for 72 hours, and, apart from actual therapeutic
effect, the Australian workers claim three advantages for it.
Firstly, the maintenance of adequate antibiotic concentrations
in both blood and peritoneal fluid; secondly, the action of the
dialysing fluid in maintaining normal serum electrolyte values,
and thirdly the control of body temperature so that the patient
was rendered afebrile. The patients felt well as long as dialysis
was used, but the authors rightly warn that such a course of
treatment should not be undertaken lightly.
The results of this regimen were assessed by comparison

with a former series of 68 patients treated conventionally
during 1970-5, of whom 33 died. Some 27 patients were
treated by the new method during 1975-8, of whom six died.
This difference is all the more striking in that the second
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