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portion of cases seen in Great Britain. The bronchial
obstruction in these cases is attributed to the plugs of in-
spissated mucus infiltrated with fungus mycelium, and
bronchograms done after these plugs have cleared show
varying degrees of proximal bronchiectasis but no evidence
of segmental bronchial obstruction.
Most cases of bronchial mucocoele appear to have been

submitted to surgery either because the diagnosis was in
doubt, or because the mass was increasing in size, or be-
cause on theoretical grounds subsequent infection was feared.
The fact that so many of these cases are diagnosed in
asymptomatic adults suggests that bronchial mucocoele does
not necessarily become readily infected. Now that the radio-
graphic features have been so clearly described, diagnosis
should not usually present a great problem. More conserva-
tive management might be considered, especially in those
cases where regional overinflation is not severe and the
mucocoele is not increasing in size.
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Verdict on CS
Critics of the use of CS as a riot-control agent in Northern
Ireland might ponder on the 42 deaths that occurred' when
police and troops stormed Attica prison in the U.S.A.-the
same week as the publication of the second report2 of the
Himsworth Committe, set up to examine the medical
aspects of CS. The committee decided to study the agent
from a point of view "more akin to that from which we
regard the effects of a new drug than to that from which we
might regard a weapon." Nevertheless it seems clear that the
use of CS has been effective in dispersing hostile crowds
with an absence of morbidity and mortality that would have
been impossible with more conventional methods.

Since its use in Londonderry in 1969 CS has been de-
scribed as "more poisonous than chlorine and capable of be-
ing metabolized to cyanide"3 and indeed the cyano groups
in CS have been said to be the most likely source of systemic
toxicity.4 The report makes it clear that this emotive link
with cyanide has no justification. Even if all inhaled CS
were retained and all converted to cyanide, the total amount
derived from exposure for one minute to 10 mg/m3 of CS-
a level which is normally intolerable-is less than that
derived from two puffs of a cigarette.

In general the report confirms earlier impressions5 that CS
is remarkably non-toxic. The dosage that kills animals seems
at least several hundred times greater than that which pro-
duces intolerable symptoms in man. The committee found
no evidence that CS causes liver or kidney damage in man
or that it has any teratogenic or abortifacient action. CS can,
however, apparently cause blistering of the skin, and can
cause acute exacerbations of chronic bronchitis. Neither the
very young nor the very old seem unusually susceptible.
The committee considered that a person confined to a

small, unventilated room with no means of escape might be
exposed to dangerous levels of CS if a standard 12.5 g
canister disseminated its full dose. The report recommends
that care should be taken that CS missiles do not enter
rooms and that a smaller missile should be developed for the
rare occasion when eviction of a violent person justifies its
use.
No one disputes that exposure to CS is an unpleasant

experience. Indeed the reluctance of persons with experience
of CS to risk re-exposure is one of the "advantages"
claimed for CS over earlier tear gases.6 In fact some mem-
bers of the committee themselves tried the effects of CS
at a concentration of 35 mg/m3, far in excess of the level
usually found tolerable, so some personal knowledge un-
derlies their study of the matter The most important of
the committee's conclusions is that it is h;ghly improbable
that circumstances could occur in civil operations in which
exposure to CS might cause serious injury or death.

I The Times, 15 September 1971.
2 Report of the Inquiry into the Medical and Toxicological aspects of

CS (Orthochlorobenzylidene Malonitrile) Part II. Inquiry into Toxi-
cological Aspects of CS and its use for Civil Purposes. London,
H.M.S.O., 1971. 50p.

3 Jones, G. R. N., New Scientist and Science Yournal, 17 June 1971.
4 Lancet, 1971, 1, 29.
5 British Medical Yournal, 1969, 3, 546.
6 Penn, M. E., Ordnance, 1965, 50, 192.

Accidents at Work
For the first time in several years the number of fatal
accidents in industry in Great Britain fell in 1970.1 In fact
the 556 fatalities were the lowest annual total this century.
The rate in relation to persons employed has been falling
over the years for many reasons, not the least of them
being the vigilance of the Factory Inspectorate and, more
important, the educative influence it has had on employers.
Legislation too has enforced the fitting of safety devices
in factories, scientific study has shown how some dangers
can be eliminated, and some notoriously hazardous occu-
pations such as coal mining now employ fewer men than
they used to do. The result is a gratifying decrease from
17-5 deaths per 100,000 persons employed in 1901-10 to
11-6 in 1929-38 to 4.5 in 1961-70. These figures are re-
stricted to factories as distinct from all premises regulated
by the Factories Act because the population at risk is
not clearly identifiable outside them.
The number of non-fatal accidents notified to the Factory

Inspectorate also fell in 1970 below the previous year's
figure, being 304,595, and only just above the total for 1967.
Regrettably, the Chief Inspector, Mr. B. H. Harvey, has to
record that many accidents which are legally notifiable to the
inspectorate are not in fact notified. The extent to which
this failure to fulfil a legal obligation varies over the years is
unknown, and this is one of several reasons why compari-
sons between different years cannot give much useful in-
formation about non-fatal accidents. What can be said
unequivocally is that there are still far too many. Though
cases do occur in which the real hazard of an industrial
process fails to become apparent until years later, these
are a small minority. Again the pace of technical advance
in some industries is such that the people planning to
introduce a new industrial process find themselves up
against unexpected problems. As the report puts it: "We
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can manipulate molecular structures to make new materials
with virtually any property or characteristic which we
desire. Above all, we can now do this on a scale which
only a few years ago would have been regarded as wholly
unbelievable." It is in this context that the struggle to
minimize the risk of accidental injury must be carried on,
and it is notable that the best firms set a standard un-
surpassed in any other country.
One of the objectives of the inspectorate has long been

to get the bad firms up to the standards of the good ones,
for in the long run it is not so much legislation and Govern-
ment inspectors that make a safe working environment; it is
the people who run the factory, manage the mine, or control
the chemical reactions. At the same time the workers them-
selves are on occasions surprisingly careless or nonchalant
despite a knowledge of the risks and the means of avoiding
them. Safety and production must be a unity. This principle
is still too widely neglected, and in introducing his report
at a press conference last week the Chief Inspector went so
far as to declare that industry must fundamentally change
its attitude to industrial hygiene and safety. This is an old
theme,2 and it is regrettable that its truth has not yet been
as generally accepted as it should be.

I Annual Report of H.M. Chief Inspector of Factories 1970, Cmnd.
4758. London, H.M.S.O., 1971.

2 British Medical Yournal, 1967, 3, 507.

New Studies of Strokes
In 1761 Morgagnil described "blood-filled cavities" in the
brain and claimed "we must take this as strong evidence
that here is the seat and cause of contralateral hemiplegia."
Morgagni's collection of clinicopathological correlations
made an immense impact on medical thought, and cerebral
haemorrhage became synonymous with strokes. When, there-
fore, Robert Graves described in 1843 a patient who suffered
five short attacks of hemiplegia in every respect complete
but leaving no trace of paralysis behind, he contended that
"the circumstances in this case prevent us from assigning
each attack to a separate effusion of blood. My object in
making these observations is not to retard but to advance
the progress of morbid anatomy by pointing out errors of
some generally received opinions."2 Four years later Virchow
put forward in a paper published in the first volume of his
newly founded Archiv a new concept of strokes-"ischaemii
apoplexy"-of which embolism was the most common
cause.3
The next important milestone in our better understanding

of strokes was the publication of the now almost forgotten
paper by S. P. Hicks and S. Warren 20 years ago.4 They
had studied 100 brains with apoplectic infarctions in which
the lesions were sufficiently large to permit careful study.
In 60 brains no "mechanical occlusion" of the cerebral
vessels could be detected-that is, all the cerebral vessels
were patent. In a somewhat similar but smaller series
P. 0. Yates and E. C. Hutchinson5 found "no significant
stenosis or occlusion of intracranial arteries" in 46% of
their cases with cerebral infarction. In a recent morbid
anatomical study the corresponding figure was 35%.6 The
explanation of why in a large proportion of fatal cases of
cerebral infarction no block can be found in the intracranial
arteries was soon provided by the results of carotid angio-
graphy, which after the introduction of the percutaneous

technique was performed with increasing frequency. Many
unsuspected cases of carotid occlusion were thus disclosed,
and the extracranial arteries contributing to the formation
of the circle of Willis were subjected to greater scrutiny.
The outcome of this work is that atheromatous stenosis

of the extracranial arteries is found to be relatively common
in persons over the age of 50. Statistics show that the inci-
dence of atheroma of major cervical vessels increases with
age7 and that in 11% of bodies over the age of 50 examined
at necropsy at least one artery supplying the brain is
occluded.8 Stenosis of a neck artery is, however, usually
symptomless,9 and the lumen of the carotid artery has to be
reduced by some 80-90% before the rate of flow through
the stenosed artery is seriously affected.10 Atherosclerosis
may lead to thrombosis and thus to total occlusion of one or
more neck arteries. But so great is the functional efficiency
of the circle of Willis that people with even bilateral carotid
occlusion as well as remain ng free of symptoms may show
the normal augmentation of cerebral blood flow by inhial,-
tion of carbon dioxide." In addition to the integrity of the
circle of Willis'2 many factors are concerned in maintaining
the constancy of cerebral blood flow despite changes in the
perfusion pressure.13'5 When one of the arteries contribu-
ting to the formation of the circle of Willis is seriously
abnormal, transient cerebral ischaemia may result.'6 17 If an
ischaemic attack of that sort exceeds a critical period, cereb-
ral infarction will inevitably result. During cerebral ischaemia
the physiological autoregulation mechanisms may become
impaired.'820 In these precarious circumstances a defect of
the controlling system may lead to cerebral infarction des-
pite the absence of a block in the intracranial arteries. To
account for the patency of these arteries-a fairly common
finding-the hypothesis of a disappearing embolus has been
invoked.6 21
These considerations indicate that the difference between

a transient and a completed stroke may under certain con-
ditions be only marginal, a conclusion which is supoorted
by the study of a large series of transient strokes. Of these
cases 62% developed completed strokes at a later date, an
event which could not have been predicted on the basis of
any one "factor either in the original clinical findings or the
subsequent clinical behaviour."21 In contrast, thrombosis of
extracranial arteries in conjunction with factors favouring
either the spread of thrombus or embolism will give rise
to cerebral infarction associated with obstruction of intra-
cranial arteries.

In two recent reports including post-mortem data embo-
lism from the heart was found to be a surprisingly fre-
quent cause of internal carotid artery occlusion in
association with cerebral infarction. The incidence was
45%6 and 22%22 in the two reports respectively. Attention
has recently been drawn to the difficulty in differentiating
clinically between strokes due to cerebral infarction and those
due to localized cerebral haemorrhage.21 Seven patients who
originally presented themselves with strokes associated with
raised blood pressure died later of massive cerebral haemor-
rhage. Necropsy showed that in each of these cases haemor-
rhage was the cause of the original stroke. It was conduded
that the bleeding probably originated from "miliary
aneurysm," first described by J. M. Charcot and C. Bou-
chard,23 who considered it to be the principal cause of
cerebral haemorrhage. They found these microaneurysms in
relation to "petites art&res de l'enc6phale." Rediscovered
on a number of occasions,24 25 they are now considered to be
a feature of longstanding hypertension. The adverse effect of
co-existing hypertension on the prognosis for cerebral vascu-
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