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from adjacent brain. That of some quite large pathological
masses can be about the same as brain tissue, but this is
unusual, and it is in these cases that enhancement by a contrast
substance helps.
A specific pathological diagnosis can sometimes be made.

For example, a haematoma has a very high density relative to
brain, and cholesterol (as in a craniopharyngioma) has a very
low density. Cerebral and cortical atrophy can be readily
recognized from the enlarged ventricles and cisterns and the
widened cerebral sulci. The last are best seen on a very high
slice near the vertex.
Another region which can be explored profitably is the orbit.

Tumours and other masses lying in the retro-ocular space are
notoriously difficult to diagnose. The usual clinical problem is
that of unilateral exophthalmos. Various contrast media have
been used in the past with very qualified success, and the
techniques, apart from orbital phlebography, are regarded by
most radiologists as being too dangerous since the information
provided is limited. The anatomical structure of the retro-
ocular space lends itself particularly well to computer assisted
tomography, in that the tissue is of very low density being
mostly fat. At the National Hospital, Queen Square,9 a number
of tumours in this space have been diagnosed successfully.

This new radiological method is revolutionizing investigative
neurology and ophthalmology. Not only is it adding to our
knowledge, but its use should also cut demands for the
expensive, time consuming, and not always entirely benign
contrast neuroradiological procedures.
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Drivers and Deterrents
In technically developed countries road traffic accidents now
account for nearly half, and in some countries more than half,
of all male deaths in the 15-24 years age group.' The number
of surviving crippled victims is even more worrying. The high
speeds and decelerations in road accidents cause injuries which
the brain and other organs cannot tolerate without permanent
incapacity.2 The high-risk group of young drivers tend to
survive injuries which would have been fatal to older drivers,
and advances in resuscitation techniques have only compoun-
ded the problem.3 Finally, the distribution of mortality and
morbidity among road users has shifted. Whereas several years
ago in Britain three times as many pedestrians were killed as
drivers and passengers, the position has now reversed and
more private car users are killed than pedestrians. Compared
with 1961, the increase in the number of pedestrians killed
in Britain in 1970 was less than 10%; but the corresponding
figure4 for private car users over the same period was 86%.
We have no idea of the extent of the pool of permanent

incapacity resulting from road traffic accidents in the commun-
ity because no steps have been taken to record it. Meanwhile,
less important causes of morbidity such as measles and scarla-
tina continue to be subject to statutory notification.
Road safety authorities in many countries, having pursued

ad hoc measures with notable lack of success, are becoming
persuaded of the need to apply epidemiological techniques to

the problem. The best example of the use of these methods
was perhaps the Grand Rapids survey, which provided the
evidence on which the statutory blood alcohol limit of 80
mg/100 ml for drivers was introduced in Britain.5 Nevertheless,
identification of an adverse factor which increases a driver's
risk of having an accident is not enough. What has to be
decided is the appropriate countermeasure. Much information
has been collected about the presence of various factors in
drivers who have had accidents, but very little is known about
drivers who escape them.
The Committee -on Alcohol and Drugs of the National

Safety Council of the U.S.A. together with the International
Driver Behaviour Research Association (I.D.B.R.A.) recently
held a three-day workshop in Paris, the purpose of which was
to reach international agreement on the techniques for
collecting information about drivers by means of roadside
surveys. A meeting of the O.E.C.D. Expert Group on the
Effects of Alcohol and Drugs on Driver Behaviour held at
B.M.A. House in 1971 had suggested that a committee be set
up to establish international co-ordination in the conduct of
such surveys.
The role of alcohol in driving behaviour is known already

but studies are needed of the frequency of high blood alcohol
concentrations among drivers so that the effect of counter-
measures can be monitored. Two conflicting requirements
provide the main problem in such surveys. The first is to give
motorists assurances about confidentiality and immunity from
prosecution, to ensure that the sample is representative. But
if drivers know that a survey is being carried out at a certain
place they may take steps to avoid it or may even modify their
drinking and driving habits so long as the survey continues.
Experience in the U.S.A. has shown that when surveys were
preceded by extensive publicity on press, radio, and television
20% of drivers were aware of the survey, compared with 11%
with press publicity only, and 4% with no publicity at all. One
of the more interesting findings has been that whereas the
average concentration at which drivers convicted of drinking-
driving offences was around 200 mg/100 ml it was extremely
uncommon for roadside surveys to pick up drivers with such
high concentrations.
The application of epidemiological techniques to road

accident mortality and morbidity is an urgent priority.
Demarcation agreements appear to prevent the Department
of Health from entering this field, but the Department of the
Environment as the responsible authority should recognize
the need: though the failure of the Secretary of State to
include a single medically qualified member in the committee
he appointed to advise the Director of Road Research does
not augur well for the future.

Apart from a "before and after" study of the blood alcohol
concentration of drivers killed in road accidents,6 no steps
have been taken in Britain to monitor the drinking habits of
motorists since the Road Safety Act of 1967. There is a
general impression that our existing legislation is not as
effective as it might be and last week the Lord Chancellor
announced7 an inquiry "into all aspects of the operation of
the drinking and driving law." The effects of the law on
drivers' behaviour can only be guessed at until more is known
about their drinking habits and their attitudes towards the
the existing countermeasures. Roadside screening surveys
provide the means for this information to be obtained, and
clearly the Transport and Road Research Laboratory should
get them started as soon as possible. The co-operation of the
police authorities, which has been readily forthcoming in other
countries, will no doubt be freely given here as well.
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Dissolving Discs

No clinician doubts the correct action for the extreme forms
of disc prolapse. When there is severe or progressive neurologi-
cal deficit decompression of the spinal canal is essential, while
conversely when pain is mild and intermittent no treatment
with any real risk of complications should be countenanced. A
large number of patients suffering from disabling pain fall
between these two ends of the spectrum, and for them the
choice of treatments is much more difficult. Thus any novel
procedure claiming a higher success rate with lower morbidity
than those conventionally used must be carefully appraised.
The direct injection of chymopapain into the degenerate inter-
vertebral disc, producing chemonucleolysis, is such a treat-
ment.
Chymopapain is a proteolytic enzyme occurring in papaya

latex which is able to break down the mucopolysaccharide-
protein complexes in the structure of intervertebral disc
substance. When crude papain was given intraveously to
rabbits it lead to widespread cartilage changes and collapse of
their ears,' but applied locally in vitro or in vivo to normal or
degenerate human or animal intervertebral disc tissue it leads
to hydrolysis and eventual dissolution. After extensive
toxicological studies Smith and Brown2 were encouraged to
perform a pilot study of disc injection and published the
results of treatment of their first 75 patients in 1967. All the
patients selected for treatment were considered to be candidates
for surgery. Most had signs of an articular derangement of
the lumbar spine with evidence of dural irritation and a
neurological deficit, and 22 had already been subjected to
laminectomy with unsatisfactory results. All had failed to
improve with prolonged conservative treatment including rest
in bed. The technique used started with discography-the
injection of water-soluble contrast into the nucleus pulposus.
Spinal needles were inserted into the lower two or three discs,
whenever possible using a lateral approach to avoid the
dural sac, and 05-l 0 ml of contrast was injected. Where
disc disease was confirmed an injection of2 mg ofchymopapain
in 0 5 ml distilled water was then given. Sciatic pain was
almost always relieved within 24 hours, but pain in the back
was often severe and usually appeared six to eight hours after
the injection and lasted for 12 to 24 hours. There was a
noticeable improvement in both articular and neurological
signs after treatment, and radiographs often showed disc space
narrowing in five to seven days. Patients were allowed to leave
hospital in two to ten days and to return to work in three to six
weeks. In all, 135 injections were given to these 75 patients,
and they were followed for 4 to 30 months. At that time 57
patients had complete relief, 11 marked relief, and 7 none
(including 1 who was made worse). Results were slightly
inferior where there had been previous spinal surgery. Later
Smith published further results in 150 patients followed

up for 6 to 60 months, and the results were even more
encouraging.3

Naturally, a pioneering technique cannot be without its
complications. Sensitivity reactions such as anaphylaxis and
urticaria occurred several times, and disc space infection at
least once. One patient developed paraplegia, but this was
shown to be almost certainly related to the repeated needling
and a resultant haemorrhagic arachnoiditis rather than to the
chymopapain itself. Similar series with similar results have
been published by Ford4 and Graham.5 Nordby and Lucas6
have treated 375 patients by these techniques, and comparing
their last 100 laminectomies with their first 100 chemonucle-
olyses judged their chymopapain results to be better both
clinically and from an economic standpoint.
These series raise a question: are all patients with

disc disease in Britain being given the best available
treatment? Before chemonucleolysis can be recommended the
safety claimed for discography must be accepted or confirmed.
It has been suggested that puncture of a disc might lead to its
premature degeneration. However, Lindblom7 had the chance
to inspect discs at operation after an interval and did not find
this to be the case. It has also been suggested that early disc
space narrowing may lead to troublesome sequelae. This seems
unlikely, as narrowing is a natural sequel to disc degeneration
even without surgical removal.

Some practical doubts remain. Just how safe would disc-
ography and chymopapain injection be in relatively untrained
hands ? Had the patients subjected to chemonucleolysis really
reached the end of the road of conservative treatment or
might not perhaps epidural injection have helped them?
Clearly what is needed is a carefully planned prospective
comparative trial in which half the patients in whom surgi-
cal disc removal is justifiable but not essential are in fact
treated by chemonucleolysis.
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Vitamin E and Red Cells
Vitamin E (o-tocopherol) is an alcohol of empirical formula
C29 H50 02. It has a long alkyl tail which confers fat solubility
while its hydroxyl group can lose a hydrogen atom to provide
the vitamin with its characteristic antioxidant property.
Vitamin E acts at a number of sites, including the red-cell
membrane, where the unsaturated fatty acids of membrane
phospholipids are protected against peroxidation.
Serum levels are generally used to assess body stores of

vitamin E, though these may not be an accurate reflection.
Almost 90% of the vitamin E in whole blood is in the plasma,
where it is carried principally by the (-lipoprotein and is in
equilibrium with the red-cell fraction.' Normal adult serum
values are over 0-5 mg/100 ml; lower values indicate a defici-
ency. Clearly low levels of this vitamin put circulating red cells
at risk, particularly if they come into contact with oxidizing
agents, such as hydrogen peroxide, as may occur during
oxidant drug metabolism; but the occasions on which defici-
ency becomes of clinical importance are few.
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