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severe constant asthma, while many patients with fairly severe
intermittent attacks had normal chest radiographs even dur-
ing them. Out of 117 patients over 15 years old 22 showed
similar overinflation, and two of these had the abnormal vas-
cular pattern in addition. It should be pointed out that this
pattern consists of hilar vessels large in comparison with the
lung vessels and that the films were taken under carefully
controlled conditions.

Overinflation was regarded as being present if two or more
of the following criteria were present: (1) Diaphragm below
the anterior rib level of 61; (2) Lung length the same or greater
than lung width; (3) Heart diameter less than 11-5 cm; (4)
Retrosternal transradiancy greater than 3-5 cm. The radio-
logical signs of pulmonary overinflation in emphysema are
well known. Perhaps closer scrutiny of chest films from
asthmatic patients may lead to changes being distinguished
with increasing frequency. Such changes may mimic those
seen in emphysema, as Simon3 has pointed out.
But in most of the cases in the two series described the

films were normal, so how important is chest radiography in
asthma? There may be several reasons why it should be per-
formed. An important group of patients have asthma associ-
ated with eosinophilia in blood and sputum. The terms"pul-
monary eosinophilia"4 or "pulmonary infiltrations with
eosinophilia"5 are used in referring to such cases. In Great
Britain bronchpulmonary aspergillosis is the cause in about
80% of cases. This condition has been characterized and the
radiological abnormalities described.6 They include patchy
shadowing, lobar consolidation, irregularly shaped shadows
of all types, proximal bronchiectasis, major atelectasis, and
lobar shrinkage. A smaller proportion of patients with pul-
monary eosinophilia have polyarteritis nodosa7 or crypto-
genic pulmonary eosinophilia.8 The last condition differs
from aspergillosis in a number of ways, the most important
being the absence ofany evidence ofaspergillus allergy, the pre-
ponderance of cases in women, and the infrequency of bron-
chiectasis. The radiological changes in all these pulmonary
eosinophilias may be greater than suspected from the clinical
findings.

Radiological examination of the chest in asthmatic patients
may also be important for other reasons. A very wheezy chest
may mask the signs of a pneumothorax, which may be con-
tributing to the dyspnoea. Conversely, silent lung bases may
simply be due to severe airways obstruction with mucus
plugging, but sometimes a lobar or segmental collapse may
be spotted only on x-ray. Wheezy dyspnoea can increase in
asthmatics in the presence of chest infection and can even
mask the signs of pneumonia. Asthmatics on long-term
steroids are prone to infections, including pulmonary tuber-
culosis, which may be clinically silent though radiologically
obvious. Any patient previously known to have had tuber-
culosis should certainly be x-rayed regularly if he is receiving
steroids. Though the wheeze following inhalation of a foreign
body is said to be localized, such inhalation can provoke
generalized asthma, and this cause of it may be disclosed
only by a chest radiograph. Finally, should an asthmatic need
intermittent positive pressure ventilation regular radio-
logical examination of the chest is essential. On the ven-
tilator it can be easy to miss an early pneumothorax or col-
lapse on clinical examination, while even if that is sus-
pected its extent as shown on radiography may be greater
than supposed.
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Sarcoidosis and Tuberculosis

Patients in whom clinical and histopathological features
characteristic of sarcoidosis are accompanied by unequivocal
evidence of Mycobacterium tuberculosis infection, with or
without overt signs of caseating tuberculosis, have fre-
quently been reported.1-6 They often present difficult diag-
nostic problems. In discussing them it is essential to dis-
tinguish between logical and factual elements.

Hopkins7 has recently reported two patients in whom the
diagnosis of sarcoidosis had been made and who developed
tuberculous meningitis, confirmed by detecting M. tuber-
culosis. They responded to antimycobacterial chemotherapy.
The first was especially striking. A woman who had had
B.C.G. vaccination at the age of 15 was found at the age
of 23 to have bilateral hilar lymph-node enlargement. At this
time free of symptoms, she started to feel ill six months later
and developed erythema nodosum. A tuberculin test was
negative, and a supraclavicular lymph-node biopsy showed
non-caseating granulomas; a Kveim test was interpreted as
positive. Over the next two years the spleen progressively
enlarged. It was removed and found to be full of non-caseat-
ing tubercles, with no demonstrable mycobacteria. A wide-
spread lung infiltration and anterior uveitis appeared. After a
transient attack of fever, headache, and sensory disturbance
in the face and left arm, she became febrile with what ap-
pears to have been a staphylococcal pneumonia, followed by
confusion and left hemiparesis. The diagnosis of cerebral
abscess, which appeared probable, was excluded by appro-
priate investigations. Pleocytosis, a high protein and a low
glucose level in the cerebrospinal fluid (C.S.F.) suggested the
diagnosis of sarcoid meningitis. But the finding of acid-fast
bacilli led to revision of this diagnosis to tuberculous men-
ingitis. Treatment led to rapid improvement, though there
was a residual communicating hydrocephalus. At this time
her skin was found to react to 10 T.U. of tuberculin. Eighteen
months later she was found to have hypercalcaemia, and
uveitis was again noted.
The second case is less striking in that there was no histo-

logical confirmation of the diagnosis of sarcoidosis, and the
tuberculous meningitis developed several years after re-
gression of most of the evidence of sarcoidosis.

Hopkins comments on the dificulty in differential diag-
nosis when a patient with established sarcoidosis develops a
non-purulent meningitis. A low glucose level in the C.S.F.
does not discriminate between tuberculous meningitis and
meningeal sarcoidosis, since Gaines et al.8 found in a review
of published reports of sarcoidosis of the nervous system
that the glucose content was reduced, in a few cases below
20 mg/100 ml. The diagnosis of tuberculous meningitis is
made clinically inescapable by finding acid-fast bacilli in the
C.S.F. and certain if M. tuberculosis is grown on culture. It
must be remembered that in the acute stage of tuberculous
meningitis the tuberculin test may be negative. Illingworth9
found that in 14% of 184 children with tuberculous menin-
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gitis the skin was non-reactive to an intradermal test with
1:100 old tuberculin (O.T.). Cryptococcal meningitis may
complicate sarcoidosis.5 10 Here, as in tuberculosis meningitis,
proof depends on identifying the causal agent in the C.S.F.
and is usually not difficult if the pathologist is alerted to the
possibility.

Decisions about treatment are of course easy if a causal
agent has been found, but are difficult when the range of
possibilities still includes meningeal sarcoidosis, tuberculous
meningitis, and cryptococcal meningitis. If there is thought to
be a real possibility of tuberculous meningitis, a treatable
condition in which the results for both mortality and residual
morbidity are better the earlier treatment is started, initiation
of treatment should not await proof of diagnosis.
The question of the relationship between the sarcoidosis

and the mycobacterial infection when there is evidence of
both must be left open. A clinician who defines sarcoidosis as
a disease of unknown aetiology,'1 for the diagnosis of which
mycobacterial and fungal infections must be excluded,'2 can
only believe that the mycobacterial infection is coincidental
with and not causally related to the sarcoidosis. But one who
adopts a definition based on histopathology, without reference
to aetiology,"3 can consider also the possibility that myco-
bacterial infection may be a factor in the causation of at least
some cases of sarcoidosis.
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Oxygen and Radiotherapy

One of the surprises of radiobiology is the oxygen effect.
Surely a cell already suffering from oxygen lack must succumb
more easily to the damaging effects of radiation? Not so. The
truth is the exact opposite. As long ago as 1909 it was found'
that ischaemia (produced by local pressure) helped human
skin to resist x-rays. Many workers since Gray2 have con-
firmed that a poorly oxygenated cell, whether normal or
malignant, can survive a dose of x-rays nearly three times as
great as that which kills its healthy, well-oxygenated fellow.
Many tumours contain viable hypoxic cells. Does their lack of
oxygen enable them to survive after otherwise lethal radio-
therapy ?3 4 Can oxygen be got to them in sufficient quantity
to restore their radiosensitivity ?s 6 Extra oxygen reaching
already well-oxygenated cells makes little difference to radio-
sensitivity, so surrounding normal tissue (which often has to
be given top dosage by the radiotherapist for the same reason
that the cancer surgeon excises widely) ought not to be
seriously affected, except in special cases such as cartilage.7

It is now nearly 20 years since these concepts were put to
clinical use8 and claimed to be a considerable advance.7 9 Now

we read6 that much of the equipment purchased and en-
thusiastically used in North America five years ago is lying
idle. What has gone wrong?
Among radiotherapists there have always been doubters as

well as believers. The results of randomized clinical trials'0 11
have been conflicting. Some centres seem to have decided that
the evidence of benefit (which must not include6 12 13 too much
added risk of harm to normal tissue; nor an increased inci-
dence12 of distant metastases) is insufficient to justify the con-
siderable extra burdens imposed on anxious patients and over-
worked staff. Each patient must spend half an hour or so in an
oxygen tent for a treatment that would normally take only a
few minutes. Problems of claustrophobia, ear or sinus pain,
oxygen convulsions, and fire risk have all been successfully
minimized but not completely eliminated.
Meanwhile there are difficulties in agreeing on protocols for

the next round of clinical trials. Until recently, the Medical
Research Council and others have thought'0 14 that the place
of oxygen in radiotherapy would be best put to the test if, in
each randomized trial, all other aspects of dose and technique
were identical in the two groups. Now it is being suggested
that overall policies should be compared, adjusting other
variables in each arm of the trial as seems appropriate. For
example, those patients given oxygen might have their total
dose of radiation split up6 into a few large fractions, while the
other group would receive small daily doses over a fairly long
period. There is evidence4 12 15 that hypoxic cells may be
gradually reoxygenated during a long course of daily radio-
therapy, without the need to give oxygen. Moreover, a look at
the various clinical trials that have taken place in recent years
gives some support to the idea that a few large fractions are
best when oxygen is used but small daily doses when it is not.
A preliminary report'6 from Salt Lake City has claimed better
results in the oxygen group when these two policies were com-
pared. In Glasgow and at Mount Vernon Hospital, where
small daily treatments (with or without oxygen) were given to
patients with advanced carcinoma of the cervix, the advantage
to the oxygen group was marginal and failed to reach statistical
significance,'0 17 whereas in Cardiff'4 (another centre co-
operating with the Medical Research Council) all patients with
head and neck tumours were given ten fractions spread over
three weeks and the oxygen group showed significantly better
local control at all sites, with some evidence of improved
survival. Clearly, these contrasting results can be interpreted
in more than one way.
Another suggestion is that those not having oxygen should

receive more radiation. This might help to settle the question
of whether giving oxygen is just another way of giving a
higher dose. But how much higher is higher? How many
randomized trials at different dose levels would be needed?

Giving the patient oxygen is not the only way of dealing
with hypoxic tumour cells. Suggestions11 include chemical
radiosensitizers acting specifically on hypoxic cells; very high
or very low doses of radiation per minute; protection of nor-
mal cells by chemical means or by making them hypoxic; even
the injection of obligatory anaerobic organisms with cytotoxic
properties. But the best bet seems to be to use neutrons (or
other heavy particles such as protons), which are much less
affected by the presence or absence of oxygen.'1 18 19 Further
reports from Hammersmith (and from the new neutron teams
at Manchester and Glasgow, when the frustrating technical
problems of the new deuterium-tritium generators have been
ironed out) will be awaited with interest. Meanwhile, the use
of oxygen should not be prematurely abandoned. The best
way of using it is still not clear; nor which tumours to use it
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