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to ensure that all is well. Laboratory staff have nothing to fear
from such independent inspection.
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Hairy-cell leukaemia
Leukaemic reticuloendotheliosis accounts for 2% of all
leukaemias. It was first recognised in 1958 by Bouroncle et al,'
whose investigation of 26 patients identified the cinico-
pathological features as a unique syndrome. They saw in the
blood of their patients cells which they considered to be
reticulum cells or histiocytes; they remarked on an unusual
feature of these cells, the presence of pseudopodia, shown up
especially well in wet preparations and by electron microscopy,
which seemed to give an irregular lace-like outline to the
cytoplasmic membrane. Some years later Schrek and Donnelly2
noted the presence of numerous short villi around the mem-
brane and imaginatively described them as hairy cells, and so
gave the disease its eponym.

Hairy-cell leukaemia has attracted considerable interest
among haematologists; many case reports have been published
as well as studies of the cells by electron microscopy, cyto-
chemistry, and functional and immunological techniques.3-7
The precise nature of the cells is controversial. From studies
with specific surface markers they have been identified as B
lymphocyte in type, similar to the cells of chronic lymphocytic
and prolymphocytic leukaemia.8 Functionally, they behave as
lymphocytes rather than histiocytes, though they do show
phagocytic potential; some workers believe that they are
neither B lymphocytes nor histiocytes but a unique cell type,
possibly representing a leukaemic proliferation of monocytes.9

Diagnosis is not always straightforward, and many cases
have initially been misdiagnosed as lymphocytic lymphoma,
lymphocytic leukaemia, and even myelosclerosis or aplastic
anaemia. Hairy-cell leukaemia mainly affects adults over the age
of 50, with four times as many men as women. The patient
usually presents with an infection or haemorrhage as a
consequence ofleucopenia and thrombocytopenia. There is also
anaemia, which may be severe enough to be the clinically
evident feature. Hairy-cell leukaemia can be diagnosed readily
when the characteristic cells are found in the blood, where they
may constitute up to 95%0 of the circulating leucocytes. They
may be absent from the blood, but they will always be seen
in the bone marrow.
The spleen plays an important and unusual part in this

disease. Splenomegaly is commnon, and in at least half the
patients the spleen is palpable more than 15 cm below the
costal margin. The enlargement is due to a generalised diffuse

infiltration by mononuclear cells, especially in the red pulp,
together with a notable congestion of the spleen with blood,
and there will be some red cell sequestration. This pooling and
sequestration can be measured with isotope techniques. A
normal spleen contains a mere 50 ml of blood (less than 5%
of the red cell volume). In hairy-cell leukaemia the spleen may
contain one-third or more of the red cell volume, a feature
found also in the myeloproliferative disorders.10 Sequestration
gives rises to haemolysis, so that the spleen may play an
important part in the anaemia, and this should be taken into
account when deciding on treatment.

Hairy-cell leukaemia is a chronic, steadily progressing
disorder. The median survival seems to be between three and
five years, but long survival of over ten years has been reported,
especially in patients without splenomegaly. Treatment with
various cytotoxic drugs has been without obvious effect-not
unexpectedly, since the slow proliferative rate of the leukaemic
cells makes it unlikely that antimitotic agents would be of
value. Splenectomy is probably the treatment of choice in those
patients in whom sequestration of cells is important: its value
has been well documented. For example, Flandrin et all
recently reviewed a series of 111 patients; the median survival
in a group of 28 of the patients, all with splenomegaly and all
of whom underwent splenectomy, was 45 months, in contrast
to a median survival of 29 months in patients with palpable
spleens which were not removed.

Splenectomy appears to induce remission by removing the
large mass of neoplastic cells; it also abolishes the hyper-
splenism syndrome, thus increasing the numbers of neutrophils
and platelets in the peripheral blood. Furthermore, because of
the red cell pooling in the spleen, its removal will improve the
anaemia and so help the patient's general well being. The value
of splenectomy is convincing enough to make it mandatory in
patients with splenomegaly. Certain precautions are essential:
prophylactic antibiotics and platelet transfusions when
thrombocytopenia is present-and, above all, close co-
operation between the surgeon and the haematologist.
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Mechanisms of
Parkinson's disease
Despite continued research interest in Parkinson's disease,
our understanding ofthe underlying mechanism of the disorder
is still far from complete. In 1817 James Parkinson suggested
that lesions would be found in the cervical cord and medulla,
but in fact we now know that widespread lesions are present
in the brain, with the most characteristic finding a loss of
melanin-containing cells from the substantia nigra.

Nevertheless, the link between these lesions in the sub-
stantia nigra and the signs and symptoms of the disease re-
mained obscure until advances in neurochemistry began to
provide some answers. In 1960 a striking deficiency of dopa-
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mine in the corpus striatum was reported in the brains of
patients with Parkinson's disease.' Next a correlation was
shown between the degree of cell loss in the substantia nigra
and the level of dopamine deficiency in the striatum.2 Axons
from the substantia nigra terminate in the striatum and are
now known to be the source of dopamine; in other words,
dopamine appears to be the neurotransmitter linking the
substantia nigra and the striatum. When the deficient dopamine
was replaced by using its immediate metabolic precursor
levodopa and produced dramatic effects on the symptoms of
Parkinson's disease the picture appeared complete.3 4

Yet this is not the whole story. Clinically, not all patients
with Parkinson's disease respond to levodopa; even among
those who show an initial response some become late treatment
failures. One possible explanation might be that such patients
develop irremediable damage to the striatum as a result of a
continuing pathological process; but further biochemical
studies have suggested alternative mechanisms. Deficiencies
of neurotransmitters other than dopamine may be found in the
brains of patients dying with Parkinson's disease.5 Deficiencies
have been found of noradrenaline, 5-hydroxytryptamine, and
the enzymes concerned with the metabolism ofgamma-amino-
butyric acid and acetylcholine and further work is needed to
establish the role of these abnormalities. These newly dis-
covered chemical deficiencies in the striatum are much less
dramatic than the deficiency of dopamine, and in post-mortem
studies there are real technical problems in estimating the
minute quantities of the transmitters concerned.
With these reservations, however, the findings appear

consistent and suggest that defects in neurotransmitters other
than dopamine may play a part in the symptoms of Parkinson's
disease. Clearly the next stage of the investigation will be to
try to correlate the biochemical findings at necropsy with
clinical symptoms and their response to treatment. Should
such correlations emerge, then specific drugs may be found for
tremor, akinesia, and even dopa-induced dyskinesia. For
the moment, however, striatal dopamine deficiency remains the
central abnormality in Parkinson's disease and levodopa and
dopamine agonists remain the drugs of choice in its treatment.
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Management of severe acute
asthma
About 1500 patients, many of them children and adolescents,
still die from bronchial asthma every year in Britain. These
deaths are often described as "sudden and unexpected,"
implying in a sense that they are unavoidable. A substantial
number still occur in hospital.' Yet, as experience in
Edinburgh2 and Cardiff3 has shown, few patients with severe
acute asthma need die if they reach hospital alive.4 The
reasons for this continuing high mortality rate are not easy to
discover. In some fatal cases delay in starting systemic
corticosteroid treatment at home or in hospital-or in raising
the dose sufficiently-must be relevant. In others, the patient
may fail to seek medical advice promptly when his asthmatic

attack has clearly failed to respond to the inhalation of a
bronchodilator aerosol. These patients are in a precarious state
and can seldom be effectively or safely treated at home. Their
admission to hospital should therefore receive at least as high
a priority as that given to patients with myocardial infarction.
On their arrival in hospital it is now standard practice for

patients with severe acute asthma to have their dose of systemic
corticosteroids raised very high indeed. There seems to be little
or no danger in giving doses ofup to 2 g daily ofhydrocortisone
intravenously or 100 mg a day of prednisolone by mouth-or
both-for short periods in gravely ill patients. Unfortunately,
there is usually a delay of some hours before the airways
obstruction begins to subside, and during this period the
patient's condition may continue to deteriorate in terms both of
respiratory distress and of hypoxaemia. This critical period
places considerable demands on the medical team's judgment
and skill. Severe hypoxaemia is invariable, and the continuous
administration of oxygen is essential. Treatment with oxygen
must be started before bronchodilators are given either
parenterally or by inhalation, since these drugs all tend to
reduce the partial pressure of oxygen in arterial blood still
further.
One of the controversies in the treatment of severe acute

asthma in hospital is over the choice of bronchodilator drug
and its route of administration during the "crisis" when the
doctor is anxiously waiting for the patient to respond to
corticosteroids. There seems to be no place for subcutaneous
adrenaline, but intravenous aminophylline remains a useful
drug. Intravenous salbutamol, in bolus doses of up to 300 Lg5 6
or in a dose of 500 Ftg infused over 60 minutes,7 appears to be
as effective as aminophylline, more rapid in its action, and less
prone to cause nausea and vomiting. Salbutamol may
eventually replace aminophylline as the standard intravenous
preparation for acute asthma, but until it has been more widely
used some doctors may retain a preference for the older drug.
A more contentious issue is whether in patients with severe

acute asthma salbutamol is better given intravenously or as an
aqueous aerosol, either inhaled spontaneously or delivered from
some form of positive-pressure ventilator (Bird or Bennett)
with a tightly fitting oronasal mask. Despite several compara-
tive studies of the efficacy of these three different ways of
administering salbutamol the issue has not yet been resolved.
In four such studies8-1' intravenous salbutamol did not
produce more bronchodilatation than the aerosol, its action
was shorter, and it was apt to cause tremor, cardiovascular
changes, and metabolic disturbances. Another report12 last
year, however, found that aerosol salbutamol in a dose of 5
mg delivered by positive pressure was much less effective in
severe acute asthma than intravenous salbutamol when given
in the initial phase of treatment. Unfortunately, in this study
all the 10 patients were given aerosol salbutamol before
intravenous salbutamol, instead of being allocated at random
to the two forms of treatment, and the validity of the con-
clusions is therefore open to question. A large dose ofnebulised
salbutamol delivered by intermittent positive-pressure venti-
lation is more effective than a pressurised aerosol inhaled in
the usual (200 ,ug) dosage, particularly if the degree of airway
obstruction is severe.'3 14 But does giving the aerosol by
intermittent positive-pressure ventilation have any advantage
over inhalation from a simple nebuliser ?'5 Only a carefully
controlled comparison of the two techniques of administration
(using the same inhaled dose) will provide conclusive evidence
on this point-and such a trial is not easy to carry out on
patients who are seriously ill.

If once in hospital a patient continues to deteriorate despite
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