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ally improves the circulation in the affected area, but it is
still not generally appreciated that the treatment of embolism
is surgical. While embolectomy should preferably be carried
out within hours, embolectomy in a limb should still be
attempted even up to several days after the episode, since
there are good prospects not only of saving the limb but of
restoring a nearly normal circulation. Even when viability
is not in doubt the importance of embolectomy to save the
patient from later claudication on effort cannot be over-
emphasized.. Embolectomy in the mesenteric, carotid, or
even coronary arteries must be considered if this occurs,
though ischaemia of the brain or myocardium is, of course,
likely to be irreversible unless the embolectomy can be carried
out at once.
The formation of thrombus in the left atrium is helped by

the stagnation of blood above the obstruction at the mitral
valve-and particularly by the cessation of atrial contraction.
Other important causes are the absence of sufficient mitral
regurgitation to agitate the contents of the left atrium, a
very large left atrium, a low output of the heart, and a hyper-
coagulable state from over-zealous prescription of diuretics
or during the puerperium. At p. 1167 of this week's B.M.7.
Drs. Walter Somerville and R. Jane Chambers show that the
risk of embolism is higher when the atrial appendage is large.
In 525 cases of mitral stenosis surveyed over a seven-year
period at the Middlesex and Harefield Hospitals embolism
was more than three times as common among patients with
a large atrial appendage. Embolism is rare in patients with
sinus rhythm. Thus most patients who present in sinus
rhythm with a history of embolism probably have
paroxysmal atrial fibrillation; in these cases an atrial
myxoma masquerading as mitral stenosis must always be
excluded. Embolism has usually been considered to be an
additional indication for mitral valvotomy-or even as the
sole indication in patients with mild stenosisl-and Somer-
ville and Chambers support this view. R. G. Bannister2
suggested that the risk of embolism was so high in patients
over 40 with atrial fibrillation and moderate mitral stenosis
that valvotomy should be advised before embolism had
occurred, even if symptoms were trivial.
At p. 1169 of this week's B.M.7. Drs. David Lillicrap and

Alina Piesowicz review the results of mitral valvotomy in
84 patients aged over 40 years operated upon at Guy's
Hospital in 1957, 1958, and 1959 and followed over three
years. From the results of their survey they do not consider
that embolism is an additional indication for mitral valvotomy,
though many workers might not agree with this view. There
is good evidence that mitral valvotomy reduces but does not
altogether abolish the risk of further embolism. The combina-
tion of successful relief of obstruction and removal of the
appendage, coupled nowadays with conversion of rhythm by
direct-current counter-shock, must considerably reduce the
risk of further embolism.

Since the possibility of recurrence of mitral stenosis after
valvotomy has been recognized some surgeons leave the
appendage to preserve an easier means of re-entry for future
valvotomy. Somerville and Chambers found that, in 11 out

of 15 of their patients who had had emboli after valvotomy
the appendage had not been amputated, and this finding adds
weight to their arguments for its removal. It is now widely
held that mitral valvotomy should be carried out under anti-
coagulant cover in all patients with atrial fibrillation,' and
in hospitals where this practice has been followed post-opera-
tive embolism has been virtually abolished.

Both long-term anticoagulants46 and successful mitral
valvotomy7 8 considerably lessen the risk of further embolism,
but permanent anticoagulant treatment may be slightly less
certain and does carry its own hazard. While the indications
for anticoagulants in coronary artery disease have steadily
waned the indications for their use in rheumatic valvular
disease have become well defined. Anticoagulants should be
given to all patients with atrial fibrillation and significant
mitral stenosis as well as to any patient who has had an
embolus. They should not be stopped until the patient leaves
hospital after successful mitral valvotomy (which includes
amputation of the atrial appendage) together with electrical
restoration of sinus rhythm, if possible.
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Clostridial Infection
Clostridial infection is often unrecognized because it is
infrequent and therefore unexpected. F. P. Turner1 has
recently described a patient with gas gangrene that developed
after cholecystectomy, while R. B. Berggren2 and his
colleagues have reported five patients in whom necrosis of
muscle caused by clostridial infection developed at the sites
of intramuscular injections.
The diagnosis of these infrequent yet often fatal cases

depends above all on the alertness of the doctor, though the
laboratory can help by examination of Gram-stained films
of material aspirated from the affected tissue. The presence
of large Gram-positive bacilli in, for example, fluid aspirated
from an injection site is diagnostic, and prompt treatment
should be instituted. But films made from wounds or tissues
simply soiled with faeces commonly show clostridia-occa-
sionally in substantial numbers-and they are sometimes seen
in wounds at other sites. In these circumstances the
laboratory should report that clostridia are present, though
care should be taken to avoid unnecessary alarm, or too
radical treatment may follow. Treatment of the necrosis of
muscle caused by clostridia is still based on prompt and wide
excision of the affected area, together with large doses of
penicillin. Experience in managing gas gangrene is fortu-
nately limited, and the precise value of antitoxin therapy is
still in doubt, though since the reports of J. P. North3 and
J. M. Howard and F. K. Inui4 a number of patients have
been successfully treated without it. E. D. Brummelkamp
and colleagues5 have reported success with hyperbaric oxygen
in pressure chambers.

Cases like those described by Berggren and his colleagues
raise puzzling questions about the pathogenesis of the infec-
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tion. The possibility that imperfect sterilization of needles,
syringes, or fluids for injection is wholly responsible can
probably be discounted, if only on the grounds that groups
of infected patients should be found and these do not occur.
Clostridium welchii, which was responsible for all the
infections described in both Turner's and Berggren and his
colleagues' patients, is commonly present in the bowel of
normal people, and there is little reason to doubt that the
infections were all of endogenous origin. The organism has
been recovered from the skin over the lower half of the body
and its implantation has been said to be a hazard of injections
into the lower limbs.6 The problem is that the organism is
widespread and the disease is not. Not only may wounds
become contaminated with clostridia without any infection
developing, but even when infection occurs gas gangrene is
much less common than a local cellulitis.7 Hence there are
two possibilities: first, that only a few organisms can produce
enough toxin to cause disease, or secondly, that only the
minority of patients are sufficiently susceptible. At p. 1176
of this week's B.M.7. Dr. D. J. E. Price and Professor
R. A. Shooter report work to examine the first possibility.
They determined by a standardized method the produc-
tion of toxin by strains of Cl. welchii recovered from
random samples of faeces, and compared this with the toxin
production of strains that produced gas gangrene. They
found no evidence that the latter strains produced more toxin
than those in the former group, or that some organisms in
faeces produced more toxin than others.
We are left with differences in patients' susceptibility. Of

the five patients described by Berggren and his colleagues
three had diabetes and one uraemia and gross anaemia.
Unusual susceptibility may of course be due not to general
but to local factors, and one of the patients also had a block
of the femoral artery. J. P. North' drew attention to the
outstanding importance of arterial disease in gas gangrene,
and vasoconstrictor substances have been particularly blamed
for the production of clostridial infection after injections 8
The perennial question whether the infecting organisms

are local skin contaminants or circulating organisms derived
from the faeces which establish themselves at a site of local
trauma cannot be answered with any greater certainty than
for many other infections. The fact that infection in several
of )Berggren and his colleagues' patients followed injections
in the upper limbs, where clostridial contamination is
uncommon, might be held to favour the blood-borne hypo-
thesis. Whatever the route of access, clearly special and
unusual conditions must be fulfilled in the individual patient
for clostridial infection to develop, and fortunately, as Dr.
Price and Professor Shooter comment, gas gangrene does rot
present a problem in cross-infection.

Radiological Protection Service
The success of any service that is largely concerned with
protection is apt to be judged by the lack of publicity it
receives. The first open day for the press held at the Radio-
logical Protection Service at Sutton on 28 October was
therefore a valuable reminder of the volume and quality of
their work. The amount of work has increased considerably

since the service was founded jointly by the Medical Research
Council and the Ministry of Health in 1953.
The laboratories at Sutton are concerned principally with

monitoring both " internal " and " external " radiation-that
is, radiation received from materials deposited in the body
(such as caesium-137 from radioactive fall-out, or radium in
workers in the luminizing industry), and from sources outside
the body. The former may be measured in a whole-body
radioactivity counter, and this is also used to determine lean-
body mass by measuring the content of the natural isotope
of potassium, 40K, normally present in the body. Studies
of the changes in lean-body mass in pregnancy, obesity, and
mental illness are in progress. Several devices for measuring
external radiation were demonstrated, the most frequently
used of which is a film dosimeter, designed jointly by the
Atomic Energy Research Establishment at Harwell and the
Radiological Protection Service. The dosimeter consists of
a piece of x-ray film in a light-proof container which is worn
by the worker and sent once a fortnight to the service. After
the film has been developed it is scrutinized for evidence of
exposure to radiation, and, with experience, not only the dose
but the type of radiation can be estimated-and also whether
it was received in a short or long period. At present the total
number of films issued every year is about 400,000; about
half of these go to persons who work with radioactive
materials in industry and the other half to workers in hospi-
tals, universities, and research establishments. Though
accidents involving radioactive materials are fortunately rare
in Britain, " incidents "-such as the loss of a sealed isotope
preparation in a pipeline or on a building site-are not
infrequent. The service has a specially adapted van which
can help to find a lost source of radiation besides acting as a
base in an emergency, since it carries a variety of counting
units and decontamination equipment.

Fast neutrons, which though uncharged are a very pene-
trating form of radiation capable of producing considerable
damage in tissues, are now being increasingly used in industry
-for example, in measuring the moisture content and the
degree of compactness of the soil in the construction of motor-
ways and buildings. A special team has been set up at
Sutton to study the shielding properties of various materials
against neutrons, and to develop monitoring devices. Other
services provided by the section concerned with external
radiation include general and specific advice on protection,
the calibration of monitoring instruments, and the testing of
sealed radioactive sources for leakage.

After the Windscale accident in 19571 2 it was realized that
there was no national organization that covered all the aspects
of radiation safety. A committee on training in radiological
health and safety was therefore established, with Sir Douglas
Veale as its chairman, and its report in 1960' recommended
the formation of a National Radiological Advisory Service.
The headquarters of this new service will be at Sutton, and
as an interim measure four regional centres-in Birmingham,
Leeds, Manchester, and Glasgow-have been established,
and these have now relieved the laboratories at Sutton of
some of their advisory and film-monitoring work. All the
police forces in Britain now have the names of persons, such
as hospital physicists, who by monitoring radioactivity
initially can assess the severity of any accident with radio-
active materials. If the situation is then considered to be
serious they can call on one of the three main authorities
concerned- the Radiological Protection Service, the Atomic
Energy Authority, or the Central Electricity Board. Thus
the decentralization of the service should make it easier to
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