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from the liver6 may result in dramatic relief of symptoms.
Hepatic artery ligation has also been used, with evidence of
tumour regression and with good clinical results7 8: its rationale
is that most of the blood supply to liver tumours is from the
hepatic artery9 whereas that of the normal liver is chiefly
from the portal vein, so that selective necrosis of the tumour
may result from interrupting the artery. Several precautions,
however, are necessary, as was emphasised initially by
Murray-Lyon et all and again in the series recently
reported by Farndon.8 Firstly, the gall bladder should be
removed because of the risk of necrosis. Secondly, prophylactic
penicillin should be given because of the risk that clostridium-
like organisms may colonise the necrotic tumour.10 Thirdly, a
course of cytotoxic drugs such as intra-arterial 5-fluorouracil
should precede ligation; this will cause some damage and so
release some of the vasoactive substances. This precaution is
intended to reduce the quantities likely to be released after the
more major necrosis caused by ligating the artery-a massive
surge of metabolites may precipitate a "carcinoid crisis,"
characterised by severe hypotension, bronchospasm, and right
heart failure. Such a crisis may also occur during or after any
form of surgical intervention. The hypotension must not be
treated by noradrenaline because this may liberate more
pharmacological mediators"; angiotensin II and methoxamine
appear to be safe alternatives.12 The kallikrein inhibitor apro-
tinin is often given,12 though its value has not been properly
assessed. Intravenous methysergide is said to be beneficial
for the bronchospasm occurring during surgery.13
An alternative to surgery that is well worth trying is treat-

ment with drugs to inhibit synthesis, prevent release, or
interfere with the action of the various pharmacological
mediators of the syndrome. Diarrhoea is largely due to release
of 5HT, and its antagonist methysergide is of proved value in
relieving symptoms14; but in the long term the drug may cause
retroperitoneal fibrosis. p-Chorophenylalanine blocks the
synthesis of 5HT and has also been used to treat diarrhoea,15
but its side effects include allergic pulmonary infiltrates and
changes in mental function. Since 5HT is synthesised from
the amino-acid tryptophan the analogue 5-fluorotryptophan
inhibits its formation. Treatment with this has given sympto-
matic benefit without serious side effects, but unfortunately
it is not generally available.16 Other simple treatments such as
codeine phosphate may also be useful for diarrhoea. Flushing
appears to be chiefly due to bradykinin,' 7 released by the
enzyme kallikrein, which cleaves the active peptide from a
precursor plasma protein. Kinin antagonists are not available,
but the patient may be helped by being warned that the release
of kallikrein is often provoked by alcohol or by increased
sympathetic activity such as from exertion or emotion. Alpha-
adrenergic blockers reduce the frequency of flushing,'8 but the
effect of beta-blockers is variable.5 1 The mechanism for the
wheeze is uncertain, but it responds to isoprenaline.20
Adrenaline must not be used owing to the risk of increasing
the release of kallikrein.II Skin lesions typical of pellagra,
especially on the legs, sometimes causes alarm. The explanation
is that the tumour tissue may consume much of the dietary
tryptophan, which is also a precursor of nicotinamide.
Supplements of nicotinamide should therefore be given.
For patients whose symptoms have failed to improve with

this drug treatment and who, for various reasons, cannot have
surgery, cytotoxic drugs are worth a try. Many of the reports
are anecdotal, but there have been successes. The most widely
used drug is 5-flurouracil and intensive five-day intravenous
courses, repeated every five weeks, may be the most effective.2
In a single case adriamycin produced a dramatic regression of

tumour size when it was combined with cyclophosphamide and
methotrexate.22
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Freedom to prescribe-
in ignorance
The rapid growth in numbers of hospital drugs and thera-
peutics committees reflects the pressure on clinicians in both
Britain and the United States to be more cost-conscious and
to introduce some form of medical audit. Prescribing costs
may account for only 34(,O of a hospital's budget, but since
the 70,, that goes on staff salaries is controlled centrally the
expenditure on drugs is one of the few areas where substantial
savings can be made within the hospital. Last week 160
doctors, pharmacists, and administrators with practical
experience of running drugs and therapeutics committees met
to discuss their experiences and problems at a conference at
the Royal College of Physicians organised by the DHSS.
What do these committees do? Most were started to

provide information for prescribers such as facts about new
drugs and about specific problems such as the administration
of drugs with infusion fluids; to monitor adverse reactions and
drug compliance on the wards; and to arrange teaching
sessions for hospital junior staff and general practitioners.
Some committees, however, have gone further and begun to
challenge the freedom (so often claimed as fundamental) of
doctors to prescribe whatever they think best for their patients,
and this trend has been accelerated by the desperate need of
so many NHS hospitals to find ways of saving money. Clearly
there are sound practical reasons for limiting the range of
drugs held in stock on wards and in hospital pharmacies; but
the clinical pharmacologists at the meeting were also in no
doubt that many doctors prescribe in ignorance-unaware of
the constituents of combined preparations, of common side
effects, and of drug interactions-and that confusion from the
vast range of alternatives available is one cause of the poor
standard of some prescribing.
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The use within a hospital of a restricted list of drugs solves
several problems at once. Expensive drugs for which there are
cheap, equally satisfactory alternatives can be excluded; so,
too, can drugs and drug combinations thought to have an
unacceptably high risk of side effects or addiction. The
preparation of an agreed hospital formulary of this kind is,
however, a formidable undertaking. After ten years' effort
Professor Ariel Lant and his colleagues at the Westminster
Hospital had completed only four of their proposed nine
sections. A second problem is gaining acceptance of the
restrictions by the doctors concerned: few hospitals were
prepared to issue anything more than recommendations. Here
the crucial factor seems to be the quality of the evidence
available to justify the restrictions. In general, drugs com-
mittees have found it easier to restrict antibiotics (based on
clear evidence of resistance patterns) than, say, beta-blockers.
"Dictatorial edicts will stick only when people see their
ju;tification as having been proved," said Professor C T
Dollery, and too often the data were just not available.

Clearly preparing a comprehensive formulary-and the
regular updating that is essential if it is to remain useful and
acceptable-is beyond the scope of any single drugs and
therapeutics committee; yet all were agreed on the need for
such a guide to prescribers. One solution put forward was for
much more interchange of information among committees, so
sharing the work of making and justifying selections. Another
possibility is revamping the British National Formulary-
agreed at the meeting to have failed to answer the need for a
pocket-book prescribing guide. More investment in producing
an annual version, up-to-date and seen to be both authoritative
and in touch with reality, would pay dividends not only in
costs but also in the safer, more effective use of drugs.

Unilateral pulmonary
oedema
Pulmonary oedema is rarely unilateral, but, when it is, the
condition may cause confusion and present diagnostic
problems, since the radiological appearances may resemble
those of a unilateral interstitial infiltrate. Pulmonary oedema
is the result of complex mechanisms.' 2 The force tending to
push fluid out is the capillary hydrostatic pressure less the
hydrostatic pressure of the interstitial fluid. The force tending
to keep fluid in is the osmotic pressure of the blood proteins
less that of the proteins in the interstitial fluid. When the
balance ofthese factors is upset fluid passes from the pulmonary
capillaries to the interstitial spaces-and, when the capacity of
the lymphatics is exceeded, to the alveolar spaces. This
movement of fluid is also influenced by the pressure of the
gas in the alveoli and by the presence of surfactant.

Unilateral pulmonary oedema may occur when there is an
alteration of one or a combination of these factors on the
affected side (ipsilateral type) or when there is a pulmonary
perfusion defect on the opposite side (contralateral type).3

Ipsilateral pulmonary oedema may be caused by systemic-
pulmonary artery shunts and unilateral veno-occlusive disease,
both of which raise the hydrostatic pressure in the pulmonary
capillaries. Bronchial obstruction may cause unilateral
pulmonary oedema; possibly the hypoxia damages those
alveolar cells which produce surfactant. Another cause is
unilateral infusion of hypotonic saline through a catheter
misplaced in the pulmonary artery; here the mechanism may
be a local decrease in colloid osmotic pressure. Gravity
probably contributes in some cases: unilateral pulmonary
oedema may occur in the dependent lung of unconscious or
ventilated patients whose posture is not frequently altered.
Aspiration of gastric contents may be one sided, when damage
to the surfactant system and irritation of the pulmonary
capillaries may again cause oedema on one side only. Contusion
of the lung may also be unilateral.

Rapid removal of large amounts of pleural fluid or air by
thoracocentesis may be followed by unilateral pulmonary
oedemaA ) Swift re-expansion of the decompressed lung
causes a change in the hydrostatic pressure in the pulmonary
capillaries. The production of surfactant may also have been
inhibited while the lung was collapsed. Whenever pleural fluid
is aspirated not more than 1 litre should be taken off at a time
-especially in the elderly and in patients in whom the effusion
has been present and the lung compressed for some time.
When an intercostal tube is inserted into a pneumothorax and
attached to an underwater seal a suction apparatus should not
be attached to "bring the lung up quickly." Suction should be
applied, and then cautiously, only if the lung has failed to
re-expand with an intercostal tube and underwater seal alone.

Contralateral pulmonary oedema occurs when there is an
abnormality in the capillaries of the opposite lung. Blood flow
in the pulmonary capillaries may be diminished owing to
hypoplasia of one of the pulmonary arteries or to unilateral
pulmonary thromboembolism, and after Potts procedure
(anastomosis of the left pulmonary artery to the descending
aorta). The pulmonary capillaries may be damaged or reduced
in primary emphysema, or in association with compensatory
emphysema after lobectomy. In all these circumstances there
may be underperfusion of the abnormal lung, so that if
pulmonary oedema then occurs from any cause it may affect
only the lung with the more normal vasculature. Similarly,
pulmonary oedema occurring in the presence of a pneumo-
thorax may affect only the uncompressed lung. Unilateral
pulmonary oedema has been reported in a patient with a
thoracic sympathectomy: the lung which had been denervated
was spared."
While many of these conditions are rarities, the clinician

should be aware that pulmonary oedema need not necessarily
affect both lungs. Otherwise diagnosis may be mistaken and
treatment delayed.
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