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given as a routine to patients who respond, have not been
shown to outweigh the long term disadvantages.
Thus the treatment of patients with small cell lung cancer

remains difficult, and in dealing with an aging population
(the mean age in most studies has been between 55 and 65)
the potential toxicity of treatment must be weighed against
the potential for improved survival rates and possible long
term survival. There have been few studies assessing quality
of life, but in patients who presented with symptoms (as
most do) such as anorexia, loss of weight, malaise,
haemoptysis, bone pain, or obstruction of the superior vena
cava, nearly three quarters had their symptoms relieved by
three months, or four courses, of chemotherapy.'8 The
optimal duration of chemotherapy is being investigated.
The benefits from treatment seem to occur early and side
effects tend to occur later, becoming more noticeable as
treatment is prolonged. Data on long term survival suggest
that 12 to 18 months' treatment is necessary, but whether this
is the optimum duration of treatment is not known, and
recent studies of shorter treatment regimens with three and
six courses of chemotherapy followed by chest irradiation
have shown no difference in median survival.'9

Current studies should show whether all patients with
small cell lung cancer should be treated similarly or whether
shorter courses of chemotherapy are more appropriate for
giving symptomatic relief in patients with extensive and
usually incurable disease. Long term survival occurs in 10-
15% of patients with limited disease, minimal symptoms,
small tumour volume, and other favourable prognostic
factors. Nevertheless, the optimal duration of chemo-
therapy, the place of additional radiotherapy, the cause of
late neurological sequelae, and the value of further
chemotherapy to treat long term survivors who relapse have
yet to be defined. Thus further work is needed if we are to
improve our management of this aggressive disease.
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Platelets and coronary disease,
round three
A fresh thrombus consists of masses of platelets stuck to each
other, supported by a mesh of fibrin strands. Arterial
thrombosis usually occurs in association with an atheroma-
tous plaque, and it seems likely that the development of
plaque is the result of repeated thrombotic episodes.' Thus
platelets may have an important role in arterial disease and in
the sudden clinical events, such as myocardial infarction,
that accompany it. Furthermore, it seems reasonable to
expect that patients with arterial disease or thrombosis would
have stickier platelets than healthy subjects, and many tests
of platelet function have been devised to test this hypothesis.
On page 428 Dr T W Meade and his colleagues describe

an epidemiological study of what they call platelet aggreg-
ability. The technique they used is a modification of Born's
optical density method,2 which measures changes in the
transmission of light through platelet rich plasma as platelets
form clumps in response to the addition of aggregating agents
such as adenosine diphosphate. In this modified method 10
concentrations of adenosine diphosphate are tested to esti-
mate the maximum velocity of the change in the transmission
of light (which corresponds to the maximum rate of clump
formation) and from this the ED50, or estimated dose of
adenosine diphosphate that causes half the maximum
response, is calculated.
The platelet aggregability of 958 subjects was studied, of

whom 24 had a history of ischaemic heart disease and 54
evidence of ischaemia in the electrocardiogram. In some
respects aggregability followed the same trends as the risk
factors for coronary disease-for example, it increased with
age-but in others it did not, being less marked in men
than women and not increased by smoking or by oral con-
traceptives. The range of ED50 was wide, and, although
patients with coronary disease had more aggregable platelets
than healthy controls, the difference was not significant. This
may have been because there were few subjects with coronary
disease, and it would be helpful to know what would be
found if the study was repeated on a larger group of patients
with age and sex matched control subjects. The observations
are, however, consistent with the prevalent view that, though
there is a difference in platelet behaviour between groups
of healthy subjects and groups of patients with coronary
disease, it is not possible to show specific platelet abnor-
malities in individual patients.3 This concept represents
round three of the platelet and thrombosis story.

Born's original aggregation method was designed to study
the formation ofclumps of platelets in a test tube. Differences
between groups of patients and healthy subjects were shown,4
but the technique was never found to be useful for identify-
ing individual subjects with vascular disease. In round one of
the platelet and vascular disease story, which took place in
the early 1960s, many other tests of platelet function were
used and measurements of platelets in whole blood sticking
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to glass emerged as a good way to identify "hypersensitive"
people.5 6 These glass adhesive tests were difficult to perform,
but the best test to separate patients with vascular disease
from healthy subjects-the platelet electrophoretic response
io low doses of adenosine diphosphate'79-was even more
tedious and, worse, was only semiquantitative. Experiments
with this technique suggested that the platelets responded
abnormally to adenosine diphosphate because of a factor
present in the plasma, but the nature of this component was
never elucidated fully. The technique that survived was
measurement of platelet aggregation, which is relatively
quick and easy to perform. Nevertheless, in clinical studies
measurements of the release of platelet granules in response
to aggregating agents and arachidonic acid, and measure-
ments of platelet factors released into the circulating blood,
are probably more useful than simple aggregation tests."101

In round two of the platelet saga, in the 1970s, some of the
many agents that had been found to modify platelet behaviour
in vitro were tested in clinical trials to see whether they had
an effect on thrombotic conditions. Aspirin, a potent in-
hibitor of the platelet release reaction and of the second phase
of adenosine diphosphate induced aggregation, was the
obvious drug to try, and early studies suggested that it might
be beneficial for the secondary prevention of myocardial
infarction.'2 13 The results of the largest trial, however
(aspirin myocardial infarction study; AMIS), showed no
benefit,'4 although there are doubts whether the dose of
aspirin was appropriate. 15
Twenty years ago dipyridamole (Persantin) was shown to

inhibit various aspects of platelet function,'6 and it is now
widely used as an antithrombotic agent. The evidence of its
efficacy is not convincing, although it is thought to inhibit the
formation of thrombus in patients with artificial heart valves
or dialysis shunts,'7 18 and in combination with aspirin it may
prevent a second myocardial infarction'9 or the occlusion of a
coronary vein graft.20 Further trials are needed to confirm
these effects.
The ED50 method of assessing platelet aggregation does

not seem to be affected by the recent use of aspirin, so clearly
it is not measuring anything to do with platelet synthesis
of thromboxane; thus it is not a complete test of platelet
function and it should not be regarded as superior to simple
aggregation measurements.
Our main problem in investigating the link between

platelets and vascular disease is that we do not know which
platelet function test, ifany, is relevant to human thrombosis.
Once a convincing clinical trial has shown that an agent that
modifies platelet behaviour also inhibits thrombosis in man,
we shall be able to look back to see which platelet test might
have predicted the effect. Until we have such a trial there is
no reason to suppose that any one test is superior to another
or, indeed, that platelet function tests are of any importance
at all in vascular disease.
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Cochlear implants
Help for those with loss of hearing has developed from the
cupped hand and ear trumpet to the reconstruction of the
ossicular chain by modern microsurgical techniques and the
amplification of sound with tiny hearing aids. These tech-
niques cannot, however, help everyone with impaired hear-
ing, for patients with total neurosensory deafness have no
appreciation of any sort of acoustic stimuli however well
amplified. Furthermore, the size of this group appears to be
getting bigger-possibly because of increased survival after
meningitis, head injuries, and serious illness requiring
treatment with ototoxic drugs.

Electrical charges play a part in neuronal transmission,
and since 1957 workers have been trying to stimulate the
auditory nerve directly with an electric current to obtain a
sensation of sound. 2 LDespite encouraging responses the
problems of placing an electrode on to the intrapetrous or
intracranial portion of the auditory nerve were not resolved
easily, so attention turned to the use of an electrode threaded
into the cochlea.3 Such a system has been developed by
House in Los Angeles and prostheses of this type are now
on sale. The system is simple and has proved resistant to
permeation by tissue fluids. It consists of an electrode
implanted inside the cochlea that receives impulses through
a coil transmitting across the skin behind the ear. The stimuli
are derived from a box which transforms speech into electrical
impulses. In appearance the prosthesis is similar to the old
style hearing aid.

Experiments have shown that altering the rate of impulses
gives a sensation of change in pitch, albeit within narrow
limits for the range is adequate at very low frequencies only.
Full perception of vowel sounds and consonants is not
possible, and the higher frequencies remain elusive. These
limitations led to attempts at inserting multiple electrodes
into the cochlea in the hope that differential stimulation of
the nerve endings, sometimes with different frequency bands
for each electrode, might improve perception and result in
contrasts in timbre which would improve the recognition of
speech.4'6 Unfortunately, these techniques have not been as
successful as expected, and the complex implanted elec-
tronics have been difficult to encapsulate adequately.
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