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indicate that significant amounts of embolic fat do not collect
in the brain and that the lungs are efficient filters for the
emboli. If this view is accepted, how can the cerebral symptoms
be explained? A. P. J. Ross5 has shown by means of arterial
gas analysis that the most important effect of fat embolism is
hypoxia. This in turn is responsible for the early cerebral signs
such as restlessness, anxiety, and drowsiness and ultimately is
the cause of death. His evidence suggests that the hypoxia is
brought about by two mechanisms-namely, defective gas
transfer across the alveolar-arteriolar membrane as the result
of the severe degree of alveolar oedema, and the shunting of
unoxygenated blood through the lungs.

Systemic fat embolism is a less common finding at
necropsy. It causes symptoms and sometimes death from
damage to the brain. The more severe the initial injury and
the more extensive the pulmonary embolism, the more likely
is systemic embolism to occur.

It is of diagnostic importance to recognize three main
clinical types-a fulminating condition, a classical syndrome,
and incomplete syndromes. The fulminating type is rarely
diagnosed during life, partly because the symptoms are
masked by the effect of injury itself (especially head injury)
or anaesthesia, and partly because the possibility is not
considered. A typical story is that a few hours after injury a
previously conscious patient lapses into a coma. This may be
associated with a hemiparesis, epileptiform attacks, and poor
response to resuscitation such as blood transfusion. Petechial
haemorrhages in the skin, conjunctival sacs, and fundi are
rarely found, since the patient often dies before they appear;
nevertheless they should be looked for.
The first symptoms of the classical syndrome develop 24 to

48 hours after injury. The onset is sudden, with pyrexia and
tachycardia. Symptoms of cerebral damage follow, such as
mental confusion, restlessness, delirium, drowsiness, and
finally coma; It is important to appreciate that a general
anaesthetic may mask the symptoms, and the presenting
feature will then be failure to regain consciousness after the
anaesthesia. Other neurological effects which may sometimes
occur are convulsions, incontinence, changes in deep reflexes,
and paralysis. Respiratory effects, which may occur simul-
taneously, are dyspnoea, cyanosis, cough, frothy sputum,
which may be blood-stained, and moist sounds in the lungs.
Tachycardia is frequently noted and is probably due to
stimulation of vagal nerve endings in the lungs. Petechial
haemorrhages appear on the second or third day and can be
found over the front of the chest, neck, and shoulders. They
also occur in the fundi and conjunctival sacs. Anaemia and
urinary incontinence are fairly common.
The incomplete syndromes are characterized by a less

severe course, in which some of the classical features are
absent. Thus cerebral symptoms occur with pyrexia, tachy-
cardia, and a petechial rash but no respiratory symptoms. In
some the cerebral symptoms are absent, and in others the only
evidence of fat embolism is the petechial rash.

Diagnosis largely depends on bearing in mind the possibility
that fat embolism has occurred. In summary, the clinical
features of importance are the mental changes progressing to
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coma during the first 48 hours after injury, tachycardia,
tachypnoea, and petechial haemorrhages. Looking for fat in
the sputum and urine is unreliable. Worth-while investigations
include a chest radiograph, which may show a typical "snow-
storm" appearance, a rapidly falling haemoglobin and platelet
count, an electrocardiograph, which may show evidence of
right heart strain, and renal biopsy. Ross's work5 suggests that
arterial blood-gas analysis is a useful aid for diagnostic and
therapeutic purposes.
There are no specific measures for dealing with fat embolism,

but it is of the utmost importance to correct the hypoxia as
soon as possible if irreversible brain damage is to be avoided.
If the patient is comatose a tracheostomy should be performed
and respiration maintained after curarization by means of
intermittent positive-pressure respiration with added oxygen.
Accumulated frothy sputum must be promptly aspirated.
Brain damage is minimized by inducing hypothermia, which
reduces cerebral oxygen consumption by about a third. It
may be achieved by cooling the surface of the patient's body,
producing a temperature of 35°C. (95°F.). Improvement in
the blood flow and perfusion of the tissues is achieved by
giving low-molecular-weight dextran and a vasodilator such
as phenoxybenzamine, which, by producing an a-adrenergic
blockade, relieves vasospasm, lowers the peripheral resistance,
and improves cardiac function.6 There is evidence that
clofibrate reduces lipaemia and the incidence of fat embolism
after trauma.4 Prophylactic antibiotics are usually advised.
Intravenous hydrocortisone is sometimes useful if the above
measures fail; the abject is to reduce the inflammatory oedema
in the lungs and thus assist in the transfer of gases across the
alveolar membrane. Intravenous heparin has been advocated,7
but a serious disadvantage is that further ischaemia and tissue
damage may result from haemorrhage at the site of arrested
emboli. Intravenous alcohol8 has not proved to be effective.

Until recently the prognosis for all patients in coma was
thought to be poor, the assumption being that cerebral fat
embolism was responsible for it. The recent work of Ross6
suggests that if we direct our attention energetically to the
correction of hypoxia more of these patients will survive.
Clearly prompt therapy depends on early diagnosis. In this
respect it is too late to wait for the classical petechiae to appear,
and most reliance must be placed on a history of mental
confusion and restlessness progressing to coma. It is worth
repeating that to be alert to the possibility of fat embolism
occurring during the first 48 hours is a great help towards
early diagnosis.

Barring Rabies
Hitherto no vaccine has been considered in Great Britain to
be suitable for controlling the spread of rabies from animals.
A proposal by the Committee of Inquiry on Rabies, therefore,
that imported cats and dogs should be vaccinated against the
disease as well as kept in quarantine is a considerable novelty
in this country. Its interim report,' published last week,
recommends lifting the present total ban on susceptible
animals and proposes arrangements for quarantine together
with vaccination for the future.
Two considerations in particular have weighed with the

committee. The first is that modem inactivated vaccines made
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from virus grown in cell cultures are highly effective. The
second is that the risk of infected animals being smuggled into
the country under a complete ban is greater than the risk of
an animal coming out with the disease after it has undergone
the recommended scheme of quarantine. All dogs and cats,
the committee recommends, should be retained in quarantine
for six months. They should be vaccinated with an approved
vaccine on entry into quarantine and again one month later.
Finally, they should be subject in the quarantine kennels to a
variety of restrictions, which the committee specifies, and the
kennels themselves should be run on rules that are also
specified. The main object of the vaccination and rigorous
segregation in the kennels is to prevent any possibility of the
disease being transmitted between animals there by saliva
alone. Previous quarantine regulations were based on the idea
that it could be transmitted only by bite, and because this is
now questioned the committee recommends that isolation
of the animals should be more strictly controlled.
The freedom from rabies that the British Isles enjoy,2

owing to their insular position and sensible regulations, is too
precious to lose under any circumstances. But the threat of
the disease coming in with a wild animal such as a bat does
exist, and the danger of smuggling by irresponsible people
against a total prohibition or a very long quarantine period
must be faced. The Minister of Agriculture has had to consider
whether the measures now proposed are the best compromise,
or whether some longer period of quarantine should be sub-
stituted, and he has accepted the committee's recommendations.
It is reassuring to learn from the report that Continental experts
and the World Health Organization have also expressed their
agreement with them.

Some Mediaeval Teeth
Nonsuch Palace, built by Henry VIII in 1538 and named to
reflect its unsurpassed splendours, covered the site of the old
village church and graveyard at Cuddington, which dated at
least from 1100. The palace had a short life, passed out of
Royal hands, and was demolished in the seventeenth century.
Excavations on the site have taken place during the past
decade, and the burial area has yielded up a number of
children's skeletons. A brief survey of the jaws of 23 children
from this excavation has been made by P. M. C. James and
W. A. Miller.' It is valuable because of the relative dearth of
studies of early deciduous dentition.
Twenty-one of the 23 children had teeth which showed

considerable attrition, and the authors believe this was due
to the coarse, gritty nature of mediaeval diets. That must at
least in part be true, for from Roman to mediaeval times hand
querns were often made of a friable lava imported from
Germany and they shed much grit into the flour. However,
another factor worth considering is whether the attrition was
due not to grit but to long chewing on tough food. H.
Brabant2 attributes it to a diet which is resistant to chewing
rather than abrasive, and A. L. Pe'rier3 has noted that the teeth
of Eskimos show gross attrition, though their diet cqnsists
mainly of tough meat and is often virtually free of grit.
An unusually high proportion of the children's teeth were

morphologically abnormal, which suggests that they may
have been subject to genetic defects as a result of close in-
breeding in a small village community. Unfortunately the
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dating of the skeletons is uncertain. They could range back
from 1538 to as early as 1100 and possibly into Late Saxon
times. This covers a period of transition in which dental
conditions appreciably altered. Of the 222 deciduous teeth
recovered 27 (12%) were carious, and of the 193 permanent
teeth 11 (6%) were likewise. The latter figure is perhaps
rather higher than the average for the period, the former
decidedly so. Most authors agree that in mediaeval times
the milk dentition was much less prone to caries than the
permanent teeth. Until the sixteenth century food did not
differ greatly from before the Norman Conquest. At the
beginning of this period, for example, rickets is hardly to be
identified; by Tudor times it had become commonplace.

Teeth of only four skeletons showed enamel hypoplasia,
which seems to be a rather low proportion. Rates of 20% are
normally found in Saxon skulls, and the percentage rises
during succeeding centuries, until in and after Tudor times
up to 80% of teeth found in burial grounds are hypoplastic.
Moreover, in contrast to what is most often found today, the
location of enamel hypoplasia in many mediaeval and other
early populations usually indicates a disturbance of calcifica-
tion at the age of 3 to 4 years. At Nonsuch two of
the skeletons, and perhaps all four, had registered it by 18
months or soon after. Periodontal diseases occurred with a
frequency which seems to be about average for the admittedly
ill-defined period from which the skeletons date.

In general the jaws show a state which is transitional
between that characteristic of earlier pre-Conquest popula-
tions and that which appeared in the seventeenth to nineteenth
centuries..

Disability and Pneumoconiosis
About 300,000 miners are working for the National Coal
Board today. Of these about 10,000 are receiving benefit for
respiratory disability attributed to their work by the Pneumo-
coniosis Medical Panels. Nevertheless after many years of
study there is still disagreement about the exact nature of
this respiratory problem in coal miners. It is thought to consist
of a combination of pneumoconiosis, presumably entirely due
to mining, and chronic bronchitis and emphysema, from
which other people also suffer.

Assessing the degree of a miner's disability is difficult;
allotting the proportion of this disability between pneumo-
coniosis, chronic bronchitis, and emphysema is more difficult;
but deciding what share of the chronic bronchitis or the
emphysema or both together is due to mining and what is
due to the rest of the miner's environment is an almost
impossible undertaking. Yet this is what equitable compensa-
tion of the miner requires. At page 481 of this issue of the
B.M.J. Dr. R. Ryder and colleagues discuss the problem of
emphysema by (a) comparing the emphysema found post
mortem in 247 miners with that in 247 controls from the
same area, and (b) relating the severity of the emphysema
in the miners to their clinical state, radiological appearances,
and lung function as recorded by the Pneumoconiosis Medical
Panel in life.

Coal miners first became eligible for compensation in 1929,
when the Workman's Compensation (Silicosis) Acts of 1918
were extended to coal miners who were "drilling and blasting
in silica rock." In 1934 this was further extended to "any
operation underground in any coal mine." But by 1936
parliamentary concern led to a Medical Research Council
investigation into "the form of disabling chronic pulmonary
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