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Flying by Concorde

SIR,-My attention has been drawn to the
letter by Dr. J. F. Loutit (4 January, p. 50)
that indicates the possible hazards to crew
and passengers of high altitude flight in the
Concorde. Dr. Loutit is, of course, quite
right in making the point that few of us will
be involved in advice on deep space voyages,
but that a great many doctors will almost
certainly be involved in advice to passengers
when the Concorde comes into airline service,
-as at presently in advice to subsonic
passengers.

Dr. Loutit is perfectly correct in drawing
attention to the fact that particle flux will
increase within minutes (4 to 10 minutes) in
the case of a solar flare.' One assumes that
in stating that these flares may take about
a day to reach our neighbourhood (21
December, p. 719) you were in fact thinking
about the magnetic storm effects that do take
many hours to build up in the vicinity of
the earth following the arrival of particles
from solar flares within minutes.
The British Aircraft Corporation Limited

have always adopted a responsible attitude
towards the possible effects of radiation to
both crews and passengers in respect of
Concorde, and have had the great privilege
and benefit of the advice of the University
,of Bristol physics department, together with
the Royal Aircraft Establishment and the
Air Registration Board.

In consideration of the probable flight path
of Concorde at about 60,000 ft. (18,000 m.),
early papers from such people as Foelsche,2
Fowler and Perkins,' and subsequent reports
like Upton et al.1 and Davidson,' have all
indicated that the pessimistic estimate of
radiation dose to both flight crew and
passengers during normal sun activity is well
below the dose recommended by the Inter-
national Commission on Radiological Pro-

tection for the general population. The only
possible hazard that can occur is that of the
giant flare which may happen perhaps once
or twice during an 11-year period (report of
I.C.R.P. Task Group). Relatively much
less hazardous events may occur pessimistic-
ally three to four times a year during the
height of the solar cycle. To this end
Concorde has always been designed to carry
a radiation meter that will give adequate
warning to the crew in the event of sudden
increasing radiation, this meter being
connected to the master warning system of
the aircraft and calibrated to indicate " an
alert " level of 10 m.rem/hour and an
" action " level of 100 m.rem/hour, when it
will be mandatory upon the crew to descend
to a safe altitude, which can be taken as
45,000 ft. (15,000 m.).

Having established a "warning system"
and a code of conduct on the part of the
crew, there is still the problem of passenger
reaction to either alarming rates of descent,
change of attitude, or sudden deceleration
of the vehicle. In the case of Concorde,
having established that there is a need for
descent to occur at a probable normal cruise
height of 56,000 ft. (18,700 m.), then a
normal "end of cruise descent" can occur
from 56,000 ft. to 45,000 ft. in 4-2 min.,
which will include the time taken for crew
appreciation of the problem. This rate of
descent will incur no greater than a 0-2 g
horizontal deceleration and a no greater
attitude change than about 5' to the flight
path. The cabin air conditioning will quite
easily be able to cope with this change of
altitude with virtually no difference being
detectable to the passenger. This change in
conditions should in no way inconvenience
the travelling comfort of the public and will
be less than the condition changes that now

occur in some subsonic aeroplanes on the
approach to their terminal areas.

Finally, sir, may I add that of course
Concorde can complete the journey sector
quite safely at subsonic speeds and reduced
altitude ?-I am, etc.,

F. J. ENSELL,
Senior Medical Officer,

British Aircraft Corporation Ltd.,
Filton Division.

Bristol.
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Cholesterol Deposition on Aortic
Prostheses

SIR,-In a paper by Pierie et al.,' it was
stated that of 15,000 mitral valves supplied
with silicone rubber balls no report of failure
has been received, while out of a similar
number of prosthetic aortic valves supplied
some 29 damaged balls have been reported.
These figures may well not represent the true
incidence of failure. The total number of
valves actually inserted is not known, while
all replacements are not reported. One of
us (J. R. P. G.) has in recent months seen
four damaged aortic silicone balls which have
so far not been reported in the literature.

In 26 of the cases reported there was an
unsatisfactory haemodynamic state, which it
was thought might have contributed to the
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failure of the valves.' This could not have
been the sole cause, or possibly even the main
cause. In each of the cases reported by
Pierie et al. chemical analysis had shown
the presence of substantial quantities of
cholesterol and other fats in the silicone balls,
and rosette type crystals were found in all
altered balls. We have now examined several
aortic prostheses removed at necropsy a few
weeks after insertion, and in each case fat
deposits in the rosette form have been seen
on the surface of either silicone or metal ball
(Figure x 285).

.,.4-.

..

A

There is a voluminous literature which shows
that the levels in the blood of cholesterol and
the other fats concerned are raised by stress,
which, as well as apprehension and emotional
stress, includes physical stress caused by trauma,
surgery, or severe illness. Such stress was
present in the cases quoted and is certainly
present in our short-term examples of major
surgery followed by terminal illness. This
presence of a raised level of cholesterol in the
blood would thus seem to be one of the con-
tributory factors. It seems most probable,
therefore, that in many instances transient sur-
face deposits of the fats are formed, but that in
cases of prolonged stress sufficient fats may be
deposited to penetrate the structure of the ball
and alter its properties. The distribution of
cholesterol deposits in the body suggests that
another contributory factor is a locally high
oxygen tension. In the arterial system most
cholesterol deposits are found in the aorta and
adjoining arteries, while in the skeletal system
only damaged pneumatized bones are affected.2'
The combination of a raised blood cholles-

terol and a high oxygen tension cannot, how-
ever, be the whole answer. In five of the
cases reported by Pierie et al., where both
these factors would seem to have been
operating, and in which both aortic and
mitral valves had been replaced, the silicone
rubber ball in the aortic valve was affected,
but not the ball in the mitral valve. One
possible difference between these two is in
the pressures exerted on the components, but
another more probable difference is the sur-
rounding turbulence. This latter is asso-
ciated with haemolysis, usually at a sub-
clinical level.' In those pneumatized bones
in which cholesterol deposition occurs there
is also red cell destruction. The most prob-
able hypothesis, therefore, at the present time,
is that the contributory factors necessary for
fat deposition are an excess of the' fats con-
cerned, a high oxygen tension, and some
chemical from the erythrocytes.

It would be of interest if more information
were to be made available of the proportion
of silicone-containing prosthetic valves re-
moved at operation or necropsy which have

had their properties significantly altered by
deposited and dissolved fats, and the extent
to which such observations can be correlated
with the previous clinical state. We would
be grateful for any information on this and
other plastic materials used in heart valves
which have had their properties modified in
a similar manner.-We are, etc.,

J. R. P. GIBBONS.
National Heart Hospital,
London W. 1.

F. F. ALLADINE.
London Chest Hospital,
London E.2.

K. LITTLE.
Wantage Research Laboratory,

Berks.
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Traumatic Oedema of the Spinal Cord

SIR,-In dislocations of the cervical spine,
even where the cord is not transected, neuro-
logical signs of damage frequently appear
and progress as oedema occurs in the trauma-
tized area of spinal cord. This oedema leads
to ischalemia, and if prolonged to a degree
of permanent cord damage.
The use of hypertonic solutions is almost

taken for granted in the treatment of cerebral
oledema, but is not emphasized in the treat-
ment of the damaged spinal cord. The use
of intravenous mannitol infusion in the acute
treatment of traumatic paraplegia may pro-
duce gratifying results, but obviously early
treatment is essential.
A 29-year-old man was brought to casualty,

having been found by the police lying uncon-
scious on the ground below the roof of a
jeweller's premises. He regained consciousness,
and because he developed seesaw respiration
with indrawing of the intercostals the anaes-
thetist was sent for to discuss his respiratory
obstruction. X-ray confirmed the clinical diag-
nosis of dislocated cervical spine, which rapidly
became more obvious as quadriplegia with
anaesthesia developed.

Mannitol 20 g. was given rapidly intravenously
in 200% solution, which elicited a complaint of
pain in his other arm. This was the initial
return of his sensation, which continued to
improve. His cervical dislocation was then
reduced under inhalational anaesthesia induced
while head halter traction was applied. Cricoid
pressure was used to forestall oesophageal
regurgitation, and in this situation assisted
reduction of the dislocation. Intubation was
avoided, as experience with a previous case had
shown the difficulty of intubating the larynx
while head halter traction is maintained.

His subsequent recovery was complete, and
he was discharged fit to return to his occupation.

I feel that the improvement in this man's
condition appearing within minutes of start-
ing the mannitol infusion cannot be dis-
counted. Delay would obviously increase
the degree, extent, and duration of conse-
quent ischaemia, with irreversible neuro-
ogical damage. I would advocate the early
use of mannitol in the acute treatment of
spinal injury, without prejudice to the
routine orthopaedic procedures.-I am, etc.,

RICHARD T. NOLAN.
Devartment of Anraesthetics,
Royal Infirmary,

Glasgow.

Bones in Broadwick Street
SIR,-On 30 January 1969 some workmen

engaged in demolition work on a site in
Broadwick Street and Marshall Street, Lon-
don, discovered six human skulls and a num-
ber of bones about 9 ft. (2 7 m.) below street
level. During the next few days a further
three skulls and more bones were brought to
light. Broadwick Street, formerly Broad
Street, was the centre of the epidemic of
cholera which devastated Soho in September
1854, an epidemic which has been described
as the most terrible of its kind this country
ever knew.
At the time the local people believed that

they were being stricken by plague, for they
knew that somewhere in the area was a pit
in which victims of the Great Plague of 1665
had been buried. Moreover, shortly before
the irruption of the cholera a drainage sys-
tem had been laid through the area, and it
was held that the consequent disturbance of
the soil had released the plague which had
been locked underground for nearly 200
years. It was then that John Snow' carried
out his well-known investigation and located
the cause of the cholera in the water of the
well which at that time stood in Broad Street.
The removal of the pump-handle, at Snow's
request, was symbolic of a new understanding
of the nature of disease and marked an
important milestone in the history of epi-
demiology and public health.
At first it seemed likely that the bones

which have just been found were those of
people who succumbed to the cholera. A
study of the site suggests that this is prob-
ably not so, for the bones lay beneath the
footings of the houses, and the records show
that these were originally built between the
years 1735 and 1750. Have we found the
site of the reputed plague pit ? A map of
the area prepared for the Vestry of
St. James's,' shortly after the cholera epi-
demic, indicates the extent of what is called
" the pest field." This field was bought by
the Earl of Craven in 1665 and given for the
burial of those who died of the plague. The
bodies would have been collected in the City
and carted along Oxford Street, through the
open countryside, to the field, where they
would have been buried in pits dug for this
purpose. The location of the pits themselves
would probably not have been marked. The
site where the bones were found lies within
the area of the pest field as shown on the
map.
The bones have now been deposited with

the British Museum (Natural History), where
Dr. K. P. Oakley, deputy keeper of the
anthropology subdepartment, is arranging
for radiocarbon and other tests to be carried
out. These, it is hoped, will determine
whether the bones date from the cholera epi-
demic of 1854 or, as now seems more likely,
from the Great Plague of 1665. In either
case, their discovery in the heart of London
is of great historical and medical interest.-I
am, etc.,

S. P. W. CHAVE.
London School of Hygiene

and Tropical Medicine,
London W.C.1.
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