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EDITORIAL

Ask an etymologist or even a schoolboy with 
the Latin still tingling in his ears about the 
word hospital. You might glean more mean- 
ings subsumed under the word than bargained 
for; but care for the homeless is one interpret- 
ation that has fallen by the wayside. Th is is as 
well when the scene of the overcrowded, under- 
staffed Health Service is surveyed. Y et how 
much in fact is the care for the homeless (a 
matter of com m unity health) the province of 
the medical profession?

In this context the spectrum extends from 
the tramp, the vagrant, the ultimate social 
casualty, to the flatly intolerable conditions of 
some 30,000 families —  a conservative one per 
cent of the three million families in Britain 
who live, according to the M inistry of Housing, 
in “ slums, near-slums or grossly-overcrowded 
conditions” . Between the extremes are those 
who have lost their homes, mostly by eviction;

for these it is the hostel, insecure “ furnished”  
lettings, or worse.

Risks to health, mental and physical, are 
appalling, more especially among the larger 
families of young children. As a sociomedical 
problem the case presents with an extremely 
poor prognosis, and nomadic, insecure (and 
often structurally dangerous) environments 
guarantee to see our hospitals, and law courts, 
in business till well out of this century. Perhaps 
it is asking too much to expect our hospitals, 
and more particularly those doctors and social 
workers critically aware of dom iciliary con­
ditions, to turn the problem into one of 
national urgency. But if steps are not taken 
in this direction hospitals will find themselves 
coping, however indirectly, with those 30,000 
families.

T h e aim of this Journal continues to be that 
of an inform ative vehicle of the Society’s 
activities; additionally, articles are published 
which should be of interest to medical under­
graduate and postgraduate readers alike. It is 
hoped that supporters of the Journal will 
encourage others to subscribe, and to make

subscription easier a bank order system will be 
available next session.

Th e resourceful help of Sir John Bruce and 
M iss Hannah Harkins, assistant editor of the 
Journal of the Royal College of Surgeons, has 
never been more appreciated, and the Journal is 
grateful to them for their advice.
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JAMES PARKINSON AND HIS DISEASE

John Gillingham. M.B.. B.S..
F.R.C.S.. F.R.O.S.E., F.R.C.P.E.

Professor of Surgical Neurology, Royal Infirmary o f Edinburgh, and The 
Western General Hospital

Jam es Parkinson was born in 1755  in Shore- 
ditch, close to the C ity  of London and like his 
father practised m edicine there as an A pothe- 
cary and Surgeon. His earlier years in practice 
were disturbed by a rebellious spirit, roused by 
the poverty and injustices he saw around him. 
Inevitably he was drawn into politics and 
joined the provocative London Corresponding 
Society. H e wrote a number of highly critical 
pam phlets under the pseudonym of “ Old 
H ubert” . H is criticisms of governm ent and 
administration were at times so bitter and 
fearless that eventually they led to his being 
subpoened and examined by the Privy Council. 
During the course of these examinations he 
had to answer to the Lord Chancellor, the 
Prim e M inister, M r. W illiam  P itt and others 
in high office. Fortunately his explanations 
impressed his interrogators by their honesty 
and sincerity and he escaped im prisonm ent. B y 
the time he was 40, with the increasing 
demands of a busy practice and a young family, 
he seemed to turn all his efforts to his own 
work and writings. His interests were broad. 
His first book was on “ T h e  Organic Rem ains 
of a Form er W o rld ” . Later he wrote on 
m edical education, the preservation of health, 
and a brilliant criticism “ Observations on 
Doctor Hugh Sm ith ’s Philosophy of Physics” . 
Nevertheless it was not for another 22 years 
that he wrote his classic essay on “ T h e  Shaking 
Palsy”  which was published in 18 17  (Critchley
1955). ,

It  is not surprising that this energetic com - 
passionate man with a keen sense of observation

and flair for detailed recording, should turn 
his attention to that hitherto neglected group 
of patients suffering from  the disease later to 
be called by his followers “ Parkinsonism ” .

O n Pages 15  and 16  of his monograph, 
(Parkinson 1 8 17) he describes how the tremor 
of an aged patient disappeared follow ing the 
onset of a “ stroke”  —  a capsular hemiplegia. In 
about a fortnight the lim bs had regained most 
of their m ovem ent. H e says —  “ D uring the 
tim e of their having remained in this state, 
neither the arm nor the leg of the paralytic side 
was in the least affected with the tremulous 
agitation; but as their paralysed state was re­
moved, the shaking returned.”

T h e  first surgical attem pts to treat Parkin­
sonian tremor were in the early 19 30 ’s by de­
structive lesions at various levels of the cortical 
spinal pathways —  the m otor cortex, the 
internal capsule, the cerebral peduncle and later 
the posterior lateral quadrant of the upper 
cervical spinal cord. However, had this original 
observation of Jam es Parkinson been carefully 
considered, a more successful surgical approach 
to this problem m ight have been achieved 
earlier. H e clearly stated “ As their paralysed 
state was removed, the shaking returned” . 
These first operations often led to considerable 
disability from paralysis and neither the results 
nor their physiological basis encouraged pursuit 
of the problem in this way.

Nevertheless it was his experience with these 
procedures that led Russell Meyers (1942) to 
put forward his hypothesis that trem or and 
rigidity might be relieved by interruption of



Figure I

the pallido-fugal fibres and without any involve­
ment of the cortico-spinal tract. This marked 
the great step forward but unfortunately his 
operation, designed to interrupt these fibres 
through the lateral wall of the third ventricle, 
was ill-conceived. T h e  results although encour­
aging in some respects, were disappointing be­
cause of injury to diencephalic structures 
adjacent to the third ventricle with stupor and 
a high mortality and the operation fell into 
disrepute. Because of this and preoccupation 
with the medical problems of the Second W orld 
W ar, nothing more was done. Later Fenelon 
(1949) in Paris took up Russell M eyer’s original 
observation and devised a new operative 
approach using a sub-frontal route. He followed 
the optic tract backwards beneath the frontal 
lobe to the point where the tract begins to 
merge with brain. Using this landmark and 
by directing his electrode upwards and slightly 
laterally for 1 cm., lie was able to create an 
electro-coagulation lesion of the pallido-fugal 
fibres —  the ansa lenticularis and adjacent 
globus pallidus. T h e  results of this procedure 
were encouraging. Trem or and rigidity were 
often reduced and occasionally abolished, yet 
without any untoward side effects. In particular

there was no evidence of stupor, paralysis, sen- 
sory deficit or akinesis. This work was soon 
taken up by G uiot who published a series of 
successful results in 19 53 and it was G u iot who 
demonstrated this exciting new operation to 
me in Paris in 1954 (Guiot 1953).

Early in 1955 our first patient was treated. 
A miner of 50 with post encephalitic Parkin- 
sonism, he had been unable to work for 10  
years because of severe tremor and rigidity of 
left limbs. A t least half of each week was 
spent in bed because of an exacerbation of 
akinesis, sweating and tremor. Over the years 
he had lost 2 stones in weight and had become 
gravely disabled. Following operation which 
of necessity had to be performed under local 
anaesthesia to observe the effect and effective­
ness of the lesion, he rapidly improved. H e lost 
his tremor and rigidity com pletely and there 
was no paresis. His sense of well-being and 
weight were quickly restored, his kyphosis 
lessened and he returned to surface work at the 
pit in two months. He has remained well since 
although some m ild rigidity in the left limbs 
has returned in the last few years. However for 
twelve years he has been without tremor and a
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Figure II

steadily deteriorating condition has been 
greatly slowed or halted.

A  further patient was treated in the same 
way shortly afterwards and a similar result 
obtained which has been m aintained after 
twelve years.

In the m eantim e we were becom ing increas­
ingly interested in the developm ent of the first 
stereotaxic human instrum ent devised and used 
by Spiegel and W ycis of Philadelphia in 1947 
for the treatm ent of psychiatric disorder 
(Spiegel et al. 1947). T h is was designed very 
much on the pattern of that devised and used 
by H orsely and Clarke with such precision for 
animal work in 1908 (Horsley and Clarke 1908). 
T h e  open operation of Fenelon, although very' 
successful, was difficult and hazardous. I f  a 
discrete lesion could be sited accurately at a 
predeterm ined target through a burr hole by 
means of a suitable guiding apparatus fixed to 
the head, then much would have been achieved. 
Th is was the great contribution of Spiegel and 
W ycis for the field of stereotaxic surgery is now 
one of the major branches of surgical neurology 
not only in Parkinsonism and the dyskinesias,

but also in epilepsy, intractable pain and some 
of the psychiatric disorders.

G u iot was soon to follow with a much 
sim pler yet very precise apparatus, a modified 
version of which has been used in my own 
department for many years (Figs. I and II). I 
remember the early discussions we had in Paris 
with great pleasure and how ultim ately we 
decided that the posterior stereotaxic approach 
using an occipital burr hole, even though it 
meant a longer track, would probably be the 
best. As subsequent events have shown it was 
a fortuitous decision not only because the best 
results were obtained in this way, but also be­
cause it led to a greater understanding of the 
basic problems of Parkinsonism and the effec­
tiveness of the different lesions used.

These early procedures were sometimes in- 
accurate and we came to realise the stereotaxic 
method was fallible. T h e  problem was not that 
of imprecise instrumentation or lesion making 
but of the anatomical variation of one brain to 
another and even of one hemisphere to another. 
W e  had to rely upon radiologically determined 
landmarks such as the septum pellucidum  and
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the third ventricle (the mid sagittal plane) and 
the anterior and posterior commissures shown 
by means of a radio opaque dye or air. These 
landmarks gave only a reasonable bearing for 
our target and we began increasingly to look 
for physiological methods such as electric 
stimulation and reversible lesions to help us. 
B y  fractionating the electro-coagulation lesion 
using low heat initially it was possible to show 
the damping down of trem or or the relief of 
rigidity and of equal importance, side-effects 
such as speech, m otor or sensory disturbances, 
before the permanent lesion was created; this 
method has proved to be more reliable in our 
hands than stimulation. Gradually as a result 
of the marking of all lesions at operation by 
detaching the tiny stainless steel tip of the 
electrode, taking a skull X ray afterwards, then 
charting them  on stereotaxic atlases, the sites 
of the most effective lesions for the relief of 
tremor and rigidity were soon determined. Th is 
was further helped by making as small a lesion 
as would be com patible with maintained im - 
provem ent. W e  also began to map out for the 
first tim e the various tract systems such as the 
corticospinal fibres, the parieto-sensory projec- 
tion within the posterior lim b of the internal 
capsule and the tract systems concerned with 
speech. T h e  results of this work using scatter- 
gram techniques have been published elsewhere 
(Gillingham  1962).

In 1955, when most of us were working on 
the globus pallidus and the pallido-fugal fibres, 
H assler suggested that the most effective lesion 
for the relief of tremor should lie in the ventro­
lateral nucleus of the thalamus (Hassler 1955). 
T h is was subsequently proved by Riechert, 
Cooper, ourselves and many others as successful 
operations on the thalamus were reported 
(Riechert 1955, Cooper 1959, Gillingham  1 960). 
Nevertheless with follow up the lesion of the 
globus pallidus remained the most effective for 
the relief of rigidity. B y elevating our posterior 
track to the globus pallidus, we found that a 
double ipsilateral lesion 15  mm from the mid- 
sagittal plane could be made quite successfully 
with only one insertion of the electrode. T h e  
posterior lesion for tremor was made first in the 
ven tro-lateral nucleus posterior to the capsule, 
and the second for rigidity in the globus palli- 
dus anterior to the capsule. Th is technique 
even after some 700 operations have been per- 
form ed for Parkinsonism has remained the most 
effective.

There still seemed to be room for error and 
our restless search for further accuracy was 
eventually rewarded. For some years the

neurophysiologists had relied on electrical 
recording rather than stimulation for locating 
the elcctrode tip and this was beautifully 
demonstrated to me by Professor David 
W h itteridge during explorations of the external 
geniculate ganglion of the cat. T h e  borders of 
grey and white matter were clearly defined with 
a degree of accuracy which so far we had not 
known. T h e  subsequent developm ent of the 
technique and its value in stereotaxic surgery 
has been published elsewhere (Gaze et al. 1964) 
and followed very closely the work of Albe- 
fessard (1962). Since then, depth micro- 
electrode recording has become almost standard 
practice as further information has accumulated 
from greater experience and th e use of smaller 
electrodes (1 to10μ  tips). T h e  borders of the 
thalamus and its sensory relay nucleus, of the 
internal capsule and the globus pallidus, are 
identified with confidence and target siting is 
no longer a problem.

Detailed study of electrical activity from the 
basal ganglia is continuing for there is much to 
learn about sensory mechanisms and the basic 
pathology of Parkinsonism. O f particular inter­
est has been the recognition of spontaneous 
rhythmical activity arising in the thalamus 
synchronous with tremor yet not evoked by any 
sensory stimulus. It is not always found and as 
yet its relation to tremor has not been fully 
determined. T h e  m ore sophisticated tech­
niques of frequency analysis of the various 
patterns of cell activity may give some of the 
answers.

Perhaps of equal importance to the under­
standing of the basic pathology of Parkinson­
ism is the biochem ical changes which occur. 
Recently Barbeau (1962) and others have shown 
a disturbance of dopamine metabolism and we 
have followed this work by a study of this sub- 
stance in the cerebro-spinal fluid of the lateral 
and third ventricles in patients with Parkin- 
sonism and in controls. T h e  team responsible 
for this study, working in my departm ent and 
that of Professor Perry, will be reporting about 
it shortly. Future research in the field of the 
Dyskinesias would seem to  depend very’ much 
upon the pursuit of the abnormal electro- 
chem ical changes which are present.

T h e  surgeon, stum bling as he does, often in 
an empirical way, responds to each challenge 
thoughtfully and with the im provem ent of the 
patient as his primary concern. T h e  rewards of 
such an exercise in understanding the problems 
of Parkinsonism have been considerable, and in 
particular perhaps in the outlining of a “ path- 
way”  which lies within the diencephalon,



interruption of which at any point relieves 
tremor and rigidity and to a greater or lesser 
extent some of the other associated symptoms 
as well, such as oculogyric crises and the com - 
pulsive thinking that sometimes go with them. 
T h is “ pathway”  which has been defined by a 
whole series of differently sited yet successful 
lesions by surgeons across the world, extends 
from the inferior aspect of the globus pallidus 
anteriorly, upwards and posteriorly through the 
globus pallidus, across the posterior lim b of 
the internal capsule at and above the inter- 
commissural plane into the ventro-lateral 
nucleus of the thalamus. T h ere  it turns down- 
wards through the zona incerta just lateral to 
the red nucleus to the substantia nigra. Its 
distance from the mid-line and its width varies 
from point to point and there would seem to 
be “ bottlenecks”  w ithin it. A  lesion placed 
strategically within it brings im m ediate relief 
of symptoms and signs but if it is poorly placed 
the results are inadequate and side effects 
follow. Its connections with the cortex above 
and spinal cord below have not yet been 
defined but in the diencephalon we would seem 
to have shown “ the pathway”  to be the ansa 
and fasciculus lenticularis (Gillingham  1966).

M uch of what I have said has been about 
research and the solution of our problems of

accurate placement of effective lesions for the 
relief of this relentlessly progressive disease, but 
we must now look at the results and the indic­
ations and contraindications of operation.

N ot all patients are benefitted by stereotaxic 
surgery. Those who arc deteriorating rapidly 
with bilateral tremor and rigidity and who show 
widespread effects of their disease, notably 
intellectual impairment, gross reduction of 
voice volume and disturbances o f m icturition, 
cannot be improved and are often made worse. 
Fortunately the m ajority are not so severely 
affected and in these patients operation will 
always effect some increase in independence, 
and in a reasonably high proportion great im ­
provement, particularly in those with strictly 
unilateral rigidity and tremor. Bilateral oper­
ations, if staged with at least a m onth between 
them , are being carried out increasingly as 
precision has increased. (Gillingham  1904).

Post-operative drugs are usually necessary 
although the dosage is often progressively 
reduced as the months and years pass. It is the 
accum ulating evidence, with prolonged follow- 
up, now of twelve years in some patients, of the 
greatly slowed or halted disease process which 
is perhaps the most exciting observation of all 
and which now poses the im portant question 
“ H ow has it happened?”

REFERENCES

Albe-Fessard, D., Artel, G .t Guiot, G., Hardy, J.. 
Vourc'h, G., Hertzog, E. and Aleonard, P. 
Precise delimitation of the subcortical structures 
and identification of thalamic nuclei in man by 
stereotactic electrophysiology. Neurochir- 
urgia, 5, 1-18, 1962.

Barbeau, A. The pathogenesis of Parkinson’s disease. 
A new hypothesis. Canad. Med. Ass. J„ 87, 
802-807, 1962.

Cooper, I.S. Proc. roy. Soc. Med., 52, 47, 1959.

Critchley, McD. James Parkinson. Macmillan & Co. 
1955.

Gaze, R. M., Gillingham, F. J., Kalyanaraman, S., 
Porter, R. W., Donaldson, A. A. and Donaldson, 
I. M. L. Microelectrode recordings from the 
human thalamus. Brain, 87, 691-706, 1964.

Gillingham, F. J. et al. The surgical treatment of 
Parkinsonism. Brit. Med. J., 2, 1395, 1960.

Gillingham, F. J. Small localised surgical lesions of 
the internal capsule in the treatment of the 
dyskinesias. Confin. Neurol., 22, 385-392, 1962.

Gillingham, F. J., Kalyanaraman, S. and Donaldson, 
A. A. Bilateral stereotaxic lesions in the 
management of parkinsonism and the dyskin­
esias. Brit. Med. J., 11, 656-659, 1964.

Gillingham, F. J. Stereotactic Surgery —  Past, 
Present and Future. Proceedings Congress of 
Neurological Surgeons (U.S.A.), Clinical Neur­
ology, Vol. 13, Chap. 10, 189-203, 1966.

Guiot, G. Le traitement des syndromes parkinson- 
iens par la destruction du pallidum interne. 
Neurochirugie, 1, 94-98, 1958.

Hassler, R. Proceedings of the Second International 
Congress of Neuropathology, London, Part I, 
pp. 29-40; Part IV, pp. 637-642, Excerpta 
Medica, Amsterdam, 1955.

Horsely, V. and Clarke, R. H. The structure and 
functions of the cerebellum examined by a new 
method. Brain. 31, 45-124, 1908.

Meyers, R. Surgical interruption of the Pallidofugal 
fibres. New York J. Med., 48, 317, 317-325, 
1942.

Parkinson, J. An Essay on the Shaking Palsy, 66 
pp. Sherwood, Neely and Jones, London, 1817.

Riechert, T. and Hassler, R. Klinische Effekte bei 
Reizung einiger Thalamus-Kerne am Menschen. 
Nervenartz, 26, 35-40, 1955.

Spiegel, E. A., Wycis, H. T„ Marks, M. and Lee, A. J. 
Stereotaxic apparatus for operations on the 
human brain. Science, 106, 349-350, 1947.

12



THE HIP - FROM CRADLE TO GRAVE

Ian R. Williams. M.B.. Ch.B.

From a dissertation read before the Society on Friday, 26th November, 1965

From  birth to old age the hip joint provides 
a fascinating spectrum of disease processes; this 
provides a useful starting point for a study of 
the interaction of development of structure 
with developm ent of function and the patho­
logical variants of this interaction. Because of 
lim itations of space only a few disease processes 
will be chosen and much of the review will be 
devoted to normal structure and function.
A N A T O M Y

T h e  general anatomy of the adult hip joint is 
well known and will therefore only be briefly 
mentioned. It is a synovial ball and socket joint 
in which the almost spherical head of the femur 
sits in the deep cup of the acetabulum, the two

apposed surfaces being almost congruent. T h e  
neck of the femur is angulated medially on the 
shaft at an angle of 13 5 °  and is anteverted 2 5 0 
at birth.

T h e  anatomy of the blood supply is import­
ant both during developm ent and later life. T h e 
arterial supply is from two main sources in the 
adult; the artery' of the ligamentum teres and 
the retinacular vessels which ascend the neck 
of the fem ur in the fibres of the joint capsule, 
entering the synovial cavity at the upper part 
of the neck. T h e  relative im portance of these 
vessels varies greatly during developm ent; the 
following table attempts to show which vessels 
are responsible for supply at each age:—

Retinacular vessels —  Posterolateral —  Superior M etaphyseal; Lateral Epiphyseal.

Posteromedial —  Inferior M etaphyseal.

Age Vessels

Foetal —  4 months ............  Lat. epiphyseal All are end arteries
Inf. metaphyseal 
Artery of lig. teres

4 months —  4 years ............. Transitional period

4 years —  9 years .................  Lateral epiphyseal

7 years —  10  years ............  Transitional period

10  years —  M a tu r ity ............  Lateral epiphyseal anastom oses begin

Artery of lig. teres Anastamoses across epiphy-
seal line



A fter m aturity has been reached all the 
vessels take part in the supply but the relative 
im portance of each is disputed; the artery of 
the ligamentum teres has been said to be 
capable of supplying the whole head (W alden­
strom 1934, W olcott 1943.) Strange (1965) 
believes that this would be possible in only 
20%  of the population; in a further 20%  he 
suggests that it has no function and in 60%  its 
supply is restricted to 10 %  of the head. Like­
wise the contribution of the N utrient artery of 
the fem ur has been variously assessed: Tucker 
(1949) and Trueta and Harrison (1953) do 
not believe that it has any role in supplying 
the head.

Racial variations occur especially with respect 
to the importance of the artery' of the liga- 
mentum teres in the negroid, the supply being 
m uch greater in the 4 - 9 years period.

T h e  importance of these facts should become 
more apparent on considering pathological pro- 
cesses later in the review.

P H Y S I O L O G Y

T h e articular surfaces of the joint are of 
hyaline cartilage which, in spite of its name, 
has strands of collagen running in a basket work 
fashion, serving to prevent lateral expansion as 
a result of vertical compression. T h e  load on 
these surfaces is high and thus perfect distri­
bution is required, as is a low  coefficient of 
friction. T h e  coefficient of friction has been 
calculated by many people with results ranging 
from 0.0075 to 0.023; the average of Charnley’s 
experiments was 0 .0 13. T h is compares with 
0.03 for ice on ice and 0 .1 for mechanical ball 
bearings.

In spite of this low coefficient of friction the 
m ovem ent of the surfaces, one over the other, 
produces continual abrasion of surface layers 
—  this may be considered as wear and tear or 
sim ply as replacement; the result appears to be 
the same. T h e  other im portant effect which 
m ovem ent has, is the compression and expan­
sion of the cartilage and this may be important 
in lubrication, the synovial fluid entering and 
leaving the cartilage as it would a sponge. T h e  
flow of fluid in and out of the cartilage may 
also be im portant to the nutrition of the 
avascular tissue.

T h e  lubrication has been thought to occur 
in many different ways; a com bination of 
several would seem to be possible. A  hydro- 
dynamic m ethod in which one surface floats on 
a film of fluid on the other surface is the 
simplest, but Tanner ( 19 59) believed that the 
nature of the fluid precludes this under the

conditions existing in the hip joint. A  refine­
m ent of this has been suggested by Charnley 
(1959) who favours a form of boundary 
lubrication; in this form the lubricant flu id has 
an affinity for both surfaces enabling a thin 
film of fluid to be present even at high pres­
sures. A  further refinement com bines all that 
has so far been described with the expression 
of the fluid from the cartilage under pressure

T h e viscosity of the fluid itself may be im- 
portant in that the extent of polym erisation i 
reduced in several diseases of the hip join 
(M atsunaga, Ioki and Aoki 1958). Depoly 
merisation is associated with decreased viscosity

M any of the disease processes of the hip 
involve physical displacement of one form  0 
another and hence a brief consideration of the 
forces acting on the joint is essential. W h er 
a person is standing on both legs the weight or 
each joint is half the body weight excluding 
the legs, which would be about 72 lbs. in a 12 
stone man. Th is would act vertically through 
the head of the fem ur. W h en  walking, how- 
ever, the weight is borne on one leg at a tim e 
leading to  enormous forces acting at the hip 
joint; in the figure this can easily be seen.

T h e  centre of gravity passes slightly to the 
same side as the weight bearing hip; this leads 
to an adduction m om ent W  x P C . T o  balance 
this the abductors, gluteus medius and m ini­
mus, must exert an equal m om ent and because 
their line of action is much nearer the centre, 
P, the force m ust be correspondingly greater. 
In fact P C  is at least twice P B  (Inman 1953 
gave 2.4 - 2.6) so that the muscles must achieve 
a force of at least twice the body weight; this 
means that the total load on the hip, the 
resultant, is almost three times the body weight, 
acting downwards and 20° outwards.

Balance in the antero posterior direction is 
controlled by gluteus maximus.

T h e  aetiology and pathogenesis of several 
disease processes will now be considered in 
order to illustrate the im portance of some of 
the above factors.

C O N G E N I T A L  D I S L O C A T I O N  OF  T H E  HI P

This disorder occurs in 15  per 10,000 live 
births in this country, but in countries such as 
Japan, N orth Italy and Brittany the incidence 
is as high as 40 per 10,000 live births. T h e 
incidence is much lower in countries where 
mothers carry' their babies astride their backs. 
G irls are affected four times more frequently 
than boys and the left hip three times more 
than the right; it is bilateral in only 2 5%  of 
cases. Dislocation at birth and dislocation as
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part of a general disorder, e.g. athrogryphosis, 
are not considered here.

The typical dislocation is not a primary 
developmental defect because the joint develops 
by cleavage of a solid block of mesoderm which 
is complete by the tenth week of intrauterine 
life.

Among the many factors suggested are here­
ditary and familial influences but it is not clear 
whether this represents a genetic predisposition 
to dislocation as such or merely a tendency to

predisposing factors such as placental site. G ill 
in 1948 suggested a disturbance of the maternal 
environment; perhaps after the discovery of the 
effects of Thalidomide this may seem a possi­
bility. Dennis Brown (1948) postulated intra­
uterine mechanical stress as a cause; pressure of 
the uterus on a flexed knee in a breech present­
ation forcing the head down and back out of 
the acetabulum. In 1962 Barlow produced 
results to suggest that the incidence was 
increased in breech presentation but it was not 
possible to say which was cause and which 
effect. Acetabular hypoplasia and increased 
anteversion of the femoral neck have both been 
suggested as primary factors but both are more 
likely to be secondary. Von Rosen showed, in 
1962, that in babies with C .D .H . the pubic 
symphysis could be distracted twice the dis- 
tance of that of a normal child; he also found 
an increased exertion  of Oestrogens in the 
urine of these babies, for the first three days 
of life. Hence it seems possible that hormonal 
factors may relax ligaments which allows the 
mechanical stresses in the uterus to produce 
subluxation or dislocation and increased ante- 
version. Consequent upon this the limbus, 
consisting of cartilage and a fold of capsule, 
turns into the joint and this together with 
hypertrophy of the ligamentum teres and 
capsule leads to difficulty in reduction. W ith 
delayed reduction hypoplasia of the acetabulum 
becomes apparent and the inturned limbus may 
calcify (Somerville 1953). After a good early 
reduction almost normal structure and function 
will be achieved. In a variable proportion of 
patients an epiphysitis develops probably due 
to interference with the blood supply to the 
ossific nucleus of the normal side. The patho­
genesis is not clear but the long intracartilagen- 
ous course of the vessels would render them 
liable to compression in the Frog or Bachelor 
positions used for reduction.

P E R T H E S ’ D ISE A SE

Between the ages of 3 and 16, but especially 
4 and 10 years, children are at risk to Perthes’ 
disease; it is 2 or 3 times more common in boys 
and bilateral in about 10 %  of eases. It is more 
common than C .D .H . but its aetiology and 
treatment arc subjects of great mystery. Hered- 
itary and familial influences have been 
suggested but are not generally thought to be 
important; likewise infection, trauma and 
hormonal factors have been suggested. The 
most acceptable theories implicate vascular dis- 
turbances leading to an avascular necrosis, 
although Ratliff (1962) compared the process
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with that following fracture of the neck of the 
fem ur and said that they were not the same.

At this stage in life the epiphysis is depend- 
ent on the lateral epiphyseal vessels alone for 
its blood supply; compression of these vessels 
would lead to necrosis. Th is is supported by 
the fact that the process is most common at 
the anterior margin which is furthest from  the 
blood supply, and that it does not occur in 
negroes, who have a supply from the liga- 
mentum teres (Tructa 1959).

Experim ental findings are m ainly extrapol­
ation from animals because of the innocent 
nature of the condition; in general these support 
a loss of arterial supply as the primary' event. 
Th is is followed by m ultiple fractures of the 
trabeculae, but because of the avascularity no 
reaction occurs except in the synovial mem- 
brane —  swelling of this membrane and the 
ligam entum  teres leading to lateral displace- 
m ent of the head. If fibrosis occurs at this 
stage the displacement will be more marked 
and prolonged. T h e  inflam m atory response 
causes a decalcification in the area but the 
ossific nucleus, having no blood supply, docs 
not take part, giving an appearance of increased 
radio density of the head.

From  surviving tissue the repair begins and 
thus at this stage may be found areas of 
necrotic bone and of new bone; because some 
superficial subchondral layers of bone are 
supplied with nutrients through the surviving 
cartilage it is also possible to find areas of new 
bone overlying necrotic bone.

T h e  pain caused by the inflamm atory re­
action around the joint causes the patient to 
adopt a lim p in which the centre of gravity 
moves laterally decreasing the work demanded 
of gluteus medius and thus the load on the 
hip joint. In fact the load in this position is 
only the body weight and acts vertically 
through the femoral head; this in turn means 
that the load is spread over a much smaller area 
of the head, increasing the pressure. T h is 
immense pressure is associated with indentation 
of the head at every step causing trabecular 
fractures. During repair the pressure and the 
enlarged soft tissue lead to flattening of the 
head followed by flattening of the acetabulum 
if treatment is not prom pt and effective.

S L IPPED  E P IP H Y S IS

Displacem ent of the upper femoral epiphysis 
is a not uncommon problem affecting boys 
more than girls between the ages of 12  and 15 
years. A t this tim e the adult sex hormones are 
just beginning to be secreted at a higher level

and this may be important. T h e  ratio of the 
Growth H orm one and the Gonadotrophic 
Hormones appears to control the rate and 
duration of growth, with a fall of G .H . and 
increase in sex hormones occurring through 
puberty. A  delay or fall in the production of 
sex hormones by the anterior pituitary which 
later returns to normal or continued high out­
put of G .H . both give rise to a relative increase 
in the am ount of G .H . T h e  form er gives a 
mild Frohlich ’s syndrome and the latter a mild 
pituitary gigantism.

In 1950 Harris showed the effect of this to 
be a widening of the layer of cartilage cells in 
the epiphyseal line which is a structurally 
weaker zone and is rendered even weaker. 
Scott (1956) showed that 70%  of the patients 
had Frohlich-like features and 30%  had signs 
of G .H . excess, in his series of patients.

T h e  weakened epiphysis is then exposed to 
the stresses of weight bearing and of progres­
sion: the tendency to leave the epiphysis with 
the pelvis is increased. T h e  pain so caused 
produces a lim p in which the weight is trans­
ferred laterally and acts vertically on the head 
of the fem ur as described above. Th is change 
in the direction of the force greatly increases 
the shearing strain at the epiphyseal line, and 
the fem ur becomes more vertical, again increas­
ing the strain; these changes act to displace 
the epiphysis downwards and backwards.

T h e  displacement is not sudden but gradual 
usually, and in 2 5% of cases becomes bilateral.

OSTEO ART H RITIS

Osteoarthritis is the m ajor disease of the 
lim p in adult life  and may be roughly divided 
into primary and secondary; the aetiology of 
the primary form is rather a mystery, most 
attempts to explain it using a secondary theory.

A  normal joint can survive normal work for 
a hundred years, whereas an abnormal joint w ill 
show changes at an earlier age. W o lff ’s Law  
may be considered alongside this observation: 
just as normal function gives rise to normal 
structure, abnormal function may be expected 
to give rise to abnormal structure; thus osteo­
arthritis may represent a change in structure 
related to a lim p (abnormal function) from 
some primary pathological change.

In the gluteus medius lim p, described above, 
the weight of the body is seen to act on a much 
reduced area of the femoral head, so that in 
spite of reduced load there are areas of very 
high pressure and areas of very low  pressure. 
T h is loss of the normal compression and 
expansion of cartilage results in decreased
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nutritional supply, first in the deeper layers, 
and this undernourished tissue disrupts under 
high pressure giving rise to fibrillation and 
erosion. Th is allows a further shift o f the head, 
accentuating the pressure differences and lead­
ing to damage to the bony articular surface. 
T h e  trabeculae undergo changes to counteract 
the changes, becom ing thickened; this requires 
an increase in vascularisation in a wedge shaped 
vascular supply area which becomes apparent 
radiographically. In spite of strengthening, 
trabecular infractions still occur and local 
hyperaemia denotes the start of repair pro­
cesses. A t the same tim e some trabeculae lose 
their blood supply, as in all fractures, and syn­
ovial fluid enters the necrotic areas giving rise 
to the cyst form ation seen on X-ray pictures. 
W ith  a loss of fine structure comes a loss of 
gross structure and flattening of the head,

proportional to the extent of devascularisation. 
T h e  fluid trapped in the bone transmits pres- 
sure to the cyst walls causing a reactive 
scherasis.

Strange suggests that the size of the head 
and acetabulum  now increases in an attem pt to 
reduce the pressure; this is the process of 
lipping and osteophyte form ation which H arri­
son et al (1953) considered to be prim arily due 
to increased vascularisation. Harrison et al 
considered osteoarthritis to be prim arily a vas­
cular reaction to degeneration of articular 
cartilage and that abnormalities resulting, e.g. 
osteophytes, are evidence of persistent attem pt 
at repair.

T h e  theories presented above are really all 
involving a secondary m echanism  though a 
prim ary disease process may not always be 
obvious.
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Dubious Philosophy?

“ T h e  reader will find that the opium-eater boasteth him self to be a philosopher; and accordingly, 
that the phantasmagoria of his dreams (waking or sleeping, day-dreams or night-dreams) is suitable 
to one who in that character,

H U M A N I N IH IL  A  S E  A L IE N U M  P U T A T .

T h e true philosopher, de Q uincey affirms, possesses “ that constitution of faculties, in short, which 
(amongst all the generations of men that from the beginning of tim e have deployed into life, as it 
were, upon this planet), our English poets have possessed in the highest degree, —  and Scottish 
professors in the low est.”

from the Society’s copy of 
“ Confessions of an English O pium -Eater” 

(18 53  ed.) by Thom as de Quincey.



ENDOCRINE ASPECTS OF BREAST
CANCER

Thomas Hamilton. M.B., Ch.B.. F.R.C.S.Ed.

Research Fellow, Department of Clinical Surgery

IN T R O D U C T IO N

A  relationship between the endocrine system 
and breast cancer was first demonstrated by 
Beatson in 1896, when he obtained some bene- 
fit from  oophorectom y in two patients with 
advanced disease. U ntil that time the treat- 
m ent of breast cancer was lim ited to removal 
of the mamma and excision of superficial 
metastatic or recurrent nodules. T h e practice 
of castrating cows to maintain lactation after 
calving suggested to Beatson that the ovaries 
must be concerned in some way with the regul- 
ation of the physiological processes of the 
breast.

Reporting his findings to the M edico- 
Chirurgical Society of Edinburgh, Beatson 
summed u p :

“ T h e  conclusion I draw from two cases I 
have brought under notice is this —  that 
we must look in the fem ale to the ovaries as 
th e seat of the exciting cause of carcinoma, 
certainly of the mamma . . . . ”

H e further emphasised :
1. “ T h at there seems to be evidence of the 

ovaries and testicles having control in 
the human body over local proliferation 
of epithelium ” .

2. “ T h at the removal of the tubes and 
ovaries has effect on the local prolifer­
ation of epithelium which occurs in 
carcinoma of the mamma . . . . ”

3. “ T h at the effect is best seen in cases of 
carcinoma in young people, a class of 
case where local removal of the disease is 
often unsatisfactory.”

W ith in  the next decade, Boyd (1900) and 
L ett (1905) confirmed Beatson’s observations 
and showed that about one-third of patients 
responded favourably to oophorectomy. It is 
interesting that no im provem ent in this figure 
has taken place since then, for the Jo in t C o m ­
mittee of the Am erican M edical Association on 
Ablative Procedures in Breast Cancer reported 
that objective tumour regression occurred in 
29%  of women castrated before or during the 
menopause (Taylor, 1962).

In the seventy years since Beatson’s pioneer 
effort the concept of hormone-dependence has 
becom e an accepted biological characteristic of 
certain tumours, particularly of the breast and 
prostate. It had its origin in the classical 
observations of Huggins and his colleagues who 
demonstrated that in dogs not only are the 
physiological processes of the prostate under 
endocrine control but that tumours of the 
glands regress after castration or in response to 
the administration of oestrogens (Huggins and 
Clark, 1940). It was subsequently shown that 
cancer of the human prostate could be influ­
enced in a similar way.

T h e  developm ent of our understanding, 
albeit imperfect, of the relationship between 
endocrine status and breast cancer is the result
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of a fruitful alliance of clinical practice, bio­
chemical investigation and animal experiment. 
Som e of the most significant contributions in 
these fields are discussed below.

EXPERIMENTAL TUMOURS IN ANIMALS
A great deal of research has been carried out 

on experimental tumours, particularly in the 
United States and a voluminous literature has 
accumulated. Three main lines of investigation 
have been followed.

1. Induction of tumours by hormones

O nly three years after Doisy had isolated the 
first crystalline oestrogen, Lacassagne (1932) 
induced mammary cancer in male m ice by 
repeated injections of the hormone. M any 
workers since have confirmed that oestrogens 
may promote tumour growth in several species 
(Noble, 1957).

T h e  breast is not the only organ to be 
affected. Oestrogen administration has yielded 
lym phoid tumours in mice, chromophobe 
tumours of the anterior pituitary fibromyomata 
of the uterus in guinea pigs, malignant tumours 
of the cervix uteri, malignant renal tumours in 
male golden hamsters and interstitial cell 
tumours of testes in mice.

Although oestrogens are the most potent, 
other hormones have been found also to induce 
tumours. M oon and his colleagues (1950), for 
example, described lymphosarcomata, adrenal 
cortical and ovarian tumours in rats receiving 
injections of pituitary growth hormone.

These examples demonstrate the carcino­
genic effects of the administration of exogenous 
hormones. T h e  secretion of edogenous horm­
ones may be altered by suitable manipulation 
of the endocrine system. Elegant experiments 
which demonstrate the interdependence of 
endocrine organs, and the oncogenic potential 
of interference with the feed-back mechanisms 
were reported by Biskind and Biskind (1944). 
T h ey excised both ovaries from rats and trans­
planted one of them into the spleen. Ovarian 
oestrogen was thus liberated directly into the 
portal circulation and inactivated by the liver. 
They concluded that the resultant excessive 
production of anterior pituitary gonadotro­
phins was responsible for the granulosa-cell 
tumours and luteomata in the transplanted 
ovary.

2. The effects of hormones on spontaneous mammary
tumours

Spontaneous fibroadenomata occur in about 
fifty per cent of elderly female rats of the

Sprague-Dawley strain. These tumours arc 
readily transplanted into young rats and their 
experimental value depends upon their respon- 
siveness to alterations in the anim al’s endocrine 
environm ent.

A  biphasic effect on the growth of the 
tumour has been observed during the adm inis­
tration of oestrogen both in intact (M illar and 
N oble, 1954) and ovariectomised rats (Huggins, 
e t a l., 1956). Small doses of oestrogen promote, 
and large doses inhibit, the growth of the 
tumours. T h e  effects of androgenic steroids 
have also been intensively investigated by 
Huggins and M ainzer (1957) and in general, 
they arc inhibitory.

3. Endocrine factors influencing hydrocarbon-induced 
mammary cancers

T h e two most useful m am m ary carcinogens 
are 3-M ethyleholanthrene and 9, 10-Dim ethyl- 
1 , 2-Benzanthracene (D M B A ). T h e  tumours 
appear within a few weeks in response to a 
single  intragastric instillation or intravenous 
injection (Huggins, Briziarelli and Sutton, 
1959). T h ey are adenocarcinomas histologically 
similar to human tumours. T h ey are also 
hormone-dependent, and regression or dis- 
appearance of the tumours occurs after oophor- 
ectomy, after hypophysectomy and in response 
to the exhibition of exogenous steroids.

On the basis of their growth characteristics 
the tumours can be classified into three bio­
logical types. Som e grow to a certain size, then 
regress spontaneously; some remain static after 
an initial period of growth: and others continue 
to enlarge throughout their life-history (Young, 
ct a l, 1963).

M any of these features are characteristic of the 
human disease, and the hydrocarbon-induced 
mammary tumour is, therefore, a unique experi­
mental model for intensive investigation of the 
endocrine factors concerned in the induction 
and m aintenance of breast cancer.

C L IN IC A L  O B S E R V A T IO N S

In clinical practice, alteration of the endo- 
crine state of patients has been achieved either 
by the administration of steroid hormones or 
by ablation of endocrine organs. Such measures 
have generally been lim ited to the treatment of 
advanced m alignant disease.

Endocrine Ablative Procedures 
1. Oophorectomy

Since B eatson’s original observations there 
have been many confirmatory reports of the 
value in certain cases of removal of the ovaries.



Elimination of ovarian function has also been 
achieved by radiotherapy, and Douglas (1952) 
reported a favourable response in 20 per cent 
of patients with advanced disease. A  major 
debate has now centred on the timing of 
castration, which may be done either as a pro- 
phylactic measure at an early stage in the disease 
or deferred until metastases have appeared. 
From an extensive review of the relevant liter- 
ature Lewison (1962) concluded that thera- 
peutic oophorectomy is an effective palliative 
procedure in about 25 per cent of patients and 
that there is a well defined trend towards 
prolonged life expectancy and improved survival 
rate from prophylactic castration whether 
achieved by surgery or by irradiation.

Oophorectomy is occasionally necessary in 
young women for the treatment of gynaeco- 
logical disorders. Careful follow-up studies 
(Lilienfield, 1956; Hirayama and Wynder, 1962) 
indicate that in these women there is a reduced 
incidence of breast cancer in later years, parti- 
cularly if the operation was done before the 
age of 37 years. Bilateral oophorectomy offers 
the greater protection, but even women who 
have had one ovary excised are significantly less 
prone to the subsequent development of cancer. 
These reports suggest that the ovary and its 
secretions are important in the induction as 
well as the maintenance of human breast 
cancer.

2. Adrenalectomy

Removal of the adrenal glands is designed to 
remove the main source of extra-ovarian sex 
hormones. It is usually combined with oophor­
ectomy even in post-menopausal women in 
whom secretion of ovarian hormones continues 
although the uterus atrophies.

In 1945 Huggins and Scott obtained tumour 
remission following bilateral adrenalectomy in 
a man with advanced prostatic cancer. Survival 
lasted only four months in spite of the admini­
stration of deoxycorticosterone and a high salt 
intake. By 1952 cortisone was readily available 
and Huggins and Bergenstal successfully oper- 
ated on seven patients with breast cancer of 
whom three, including one man, responded 
favourably. Since this time, many reports have 
indicated a variable degree of success, but 
remission occurs in about one-third of patients 
who are submitted to adrenalectomy and 
oophorectomy.

3. Hypophysectomy

This operation was introduced by Luft and 
Olivecrona in 1953. They reported (1958) a 
total remission rate of 44 per cent —  regression 
of tumour in 29 per cent, and arrest of disease 
in 15  per cent of patients. A  comprehensive 
survey of the value of adrenalectomy and hypo- 
physectomy has been conducted by the Joint 
Committee of the American Medical Assoc­
iation (1961). The results from twelve 
American Clinics (representing a total of 673 
patients) demonstrate no difference between 
the two methods; there was a 31 per cent 
response in each.

Administration of Hormones
1. Oestrogens

The isolation of a crystalline oestrogenic 
hormone by Doisy in 1929 heralded an explosive 
development of steroid biochemistry, leading 
eventually to the elaboration of synthetic 
oestrogens. The value of these compounds in 
the treatment of advanced malignant disease 
was demonstrated by Haddow, W atkinson and 
Paterson (1944). Perhaps the most significant 
feature of these studies for the clinician is that 
for the first time, they enabled him to write a 
prescription for the treatment of cancer. This 
marks the origin of chemotherapy in malignant 
disease.

Oestrogen therapy is of greatest value in post­
menopausal women in whom tumour regression 
occurs in about 35 per cent with a mean survival 
time of 27 months compared with 10  months 
in non-responsive patients (Council on Drugs 
of the American Medical Association, 1960).

2. Androgens

Loesser first demonstrated in 1939 that be­
tween 20 per cent and 25 per cent of patients 
respond to androgen administration, irrespective 
of menopausal state. Survival times recorded 
by the Council on Drugs (i960) were 19 
months and less than 10 months in responsive 
and non-responsive patients respectively. 
Hirsutism, acne, deepening of the voice and 
increase in libido are displeasing side-effects 
which have dissuaded many clinicians, and 
patients from continuing treatment. Numerous 
steroid derivatives have been investigated by 
the Co-operative Breast Cancer Group (1964) 
in an attempt to find compounds which are 
non-virilising and yet retain their therapeutic 
effectiveness. Although some success has been 
achieved it is doubtful whether these com- 
pounds are as effective as esters of the naturally 
occurring androgens.
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3. Other Hormones

High doses of corticosteroids are beneficial in 
castrated patients and are believed to act by 
inhibition of the adrenal cortex and consequent 
reduced production of oestrogen. Prednisolone, 
a synthetic corticosteroid, is more effective than 
cortisone and causes less water retention.

Progesterone appears to have little effect but 
a synthetic progestational compound, 9 α- 
bromo-1 1-ketoprogesterone, studied by Golden- 
berg and Hayes (1959) produced a 20 per cent 
remission. Combinations of oestrogen and 
progesterone may be more effective. Stimul­
ated by the observation that hydrocarbon- 
induced experimental tumours responded to 
administration of high doses of oestradiol and 
progesterone, Landau and his colleagues (1962) 
tried the combination in 15  patients, of whom 
9 responded though only for a short time. 
Recently, Stoll (1967) has reported a 20 per 
cent response in patients receiving the oral 
contraceptive, Lyndiol, in which an oestrogen 
and progestin are combined.
Effectiveness of Treatment

It is evident from this brief outline that 
about one-third of patients respond to the 
administration of hormones or to endocrine 
ablative procedures. Adverse reactions to treat­
ment do occur, however. W ilson, Jessiman and 
Moore (1958) have noted exacerbation of 
metastatic disease following oophorectomy and 
adrenalectomy, and Cade (19 58) has reported 
similar effects from the administration of 
androgens and oestrogens. The results in 
human patients prompt comparison with the 
biphasie effects of oestrogens and androgens 
observed in experimental tumours, and em­
phasise our present ignorance of the funda­
mental relationships between hormones and 
growth.

Much has been written and many opinions 
have been expressed on the value of certain 
clinical criteria for the selection of patients 
with metastatic disease for major endocrine 
surgery. In his comprehensive review of this 
subject Fairgrieve (1966) concludes that two 
categories of patient are most likely to benefit; 
those with a long “ free-interval” , that is, in 
whom more than a year has elapsed between 
primary treatment and first recurrence, and 
those with skeletal or skin metastases. He 
emphasises the importance of assessing the 
extent and type of metastases. Slowly growing 
cutaneous or lymph node recurrences are per- 
haps best treated" by local surgery or radio- 
therapy. Major surgery is inappropriate in pre- 
terminal states when life expectancy is limited.

Between these two extremes are patients with 
metastatic disease which is progressive and/or 
symptomatic for whom endocrine ablative 
procedures should be reserved.

The main problem which besets the clinician 
is his inability to forecast for the individual 
patient whether or not a favourable reponse 
will be obtained. It is towards this end that 
the greatest efforts have been made in the last 
decade.

BIOCHEM ICAL INVESTIGATIONS

One of the most rewarding features of 
medical practice in recent years has been an 
awareness of the need for collaborative efforts 
by members of different disciplines, especially 
in assessing complex biological problems. Not 
least successful among the alliances so estab­
lished has been the team comprising endocrino­
logist, biochemist, surgeon and radiotherapist. 
Much pioneer work along these lines has been 
actively pursued in Edinburgh.

The principal approach of the steroid bio­
chemist has been the determination of steriod 
metabolites in urine and their relationship to 
clinical observations.

Urinary Oestrogens

Animal experiment and clinical observation 
indicated that oestrogen played a major role 
in the induction and maintenance of breast 
cancer. The elaboration of reliable methods for 
the analysis of urinary oestrogens (Brown, 1955 
and Bauld, 1956) provided the means for 
intensive collaborative activity in Edinburgh. 
Strong and his colleagues (1956) found no 
correlation between pre-treatment oestrogen 
levels and subsequent response to the adminis­
tration of stilboestrol or endocrine ablative 
operations. Subsequent reports from other 
centres have confirmed these observations.

Attempts to correlate the clinical result with 
changes in urinary oestrogen levels occurring 
after ablative procedures similarly have been 
disappointing. Some patients improve in spite 
of continuing high levels of urinary oestrogen 
and others deteriorate when oestrogen excretion 
has fallen to negligible amounts (Brown, et al., 
1959)-

Several studies have indicated, however, that 
post-menopausal women with breast cancer 
differ from the normal population by an in­
creased excretion of oestrogen. The physio­
logical significance of this finding remains 
obscure, and more detailed study is required 
to establish its possible relationship to the 
development of breast cancer.
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Overall, the efforts to relate oestrogen excre­
tion to the course and prognosis of human 
breast cancer have been inconclusive.
U rinary  A ndrogens and  C orticosteroids

' T h e  estimation of urinary androgen and 
corticosteroid metabolites has proved the most 
hopeful approach so far. A  major contribution 
in this field has resulted from the collaborative 
studies in London by G u y ’s Hospital and the 
Imperial Cancer Research Fund. W orkers 
there have investigated patients with advanced 
disease, patients with early breast cancer and 
normal women.
1. Advanced breast cancer

Urine was collected before operation from 
patients treated by adrenalectomy or hypophy- 
sectomy and estimations were made of gonado­
trophins, androgen, oestrogen, corticosteriods 
and progesterone metabolites. B y retrospective 
analysis of the data it was found that patients 
who responded satisfactorily to the operation 
were characterised by a relatively low excretion 
of corticosteroids and relatively high levels of 
urinary androgens. A  reasonable distinction 
between the responsive and unresponsive 
clinical groups was obtained by expressing 17- 
hydroxy corticosteroids (17-O H CS) and 11- 
deoxy-17-oxosteroids as a simple ratio.

A  more sophisticated statistical approach 
led to the formulation of a discriminant func­
tion which takes the form

80-80 [17-O H C S (mgm/24 hrs.)] + 
aetiocholanolone* (μ gs/24 hrs.)

T h e design of the formula is such that a 
negative or positive number is obtained depend­
ing on the relative values of the steroids. By 
this means a clearer distinction between the 
clinical groups was obtained. A  significant 
majority of patients with a “ positive discrimin­
ant”  responded to adrenalectomy or hypo- 
physectomy whereas the results of treatment in 
the “ negative discriminant” category were 
generally poor (Bulbrook, et al., 1962).

W hen  the discriminant function is con­
sidered in association with clinical observations 
a group of poor-risk patients with advanced 
disease is revealed. Remission is obtained in 
only 2 per cent of “ discriminant-negative” 
patients in whom the primary tumour was 
noted within six years after the menopause 
and in whom recurrence had appeared within 
two years of primary treatment.
2. Early b reast cancer

There are indications that the relationships 
originally demonstrated in advanced breast

*A etiocholanolone is one of the urinary androgen 
excretion products.

cancer also obtain at an early stage of the 
disease. A  negative discriminant function is a 
rare finding in normal women under the age of 
60 years but has been observed in about 50 per 
cent of patients with early breast cancer. In 
these patients the incidence of recurrence is 
four times higher and the death rate is eight 
times greater than those with a positive dis­
criminant (Bulbrook, et al., 1964).
3. Prospective studies on norm al w om en

T h e preceding observations suggest that in 
some women with breast cancer there is an 
abnormality in the secretion of androgens and 
corticosteriods. Prognosis is poor in these 
patients, perhaps because the tumour has be­
com e hormone-independent. T o  determine 
whether the abnormality precedes the develop­
ment of disease or results from the presence of 
the tumour a prospective survey was set up in 
Guernsey in 1961.

Alm ost 5,000 healthy female volunteers from 
this relatively closed population have provided 
one com plete collection of urine. T o  date, 
breast cancer has developed in nineteen of the 
women. Analysis of the results suggests that 
the excretion of androgen and corticosteroid 
metabolites was abnormal in a significant pro­
portion of the patients prior to the develop­
m ent of the disease (Bulbrook and Hayward, 
1967).

CONCLUSION

T h e management of breast cancer presents 
a formidable challenge to the clinician. Inten­
sive research on the relationship of the 
endocrine system to the induction and main­
tenance of mammary tumours has provided 
some insight into the nature of the disease. 
Some tumours appear to regress after alteration 
of the hormonal environment in which they 
have developed, others do not. It is not yet 
possible to determine the biological nature of a 
particular tumour at a sufficiently early stage 
in the disease to orientate the search for 
effective counter-measures. There are indic­
ations however, that poor-risk patients, and 
even healthy women who are “ susceptible”  to 
the disease, m ight be identified by abnormal­
ities of secretion of urinary steroids. It should 
be possible in the future to confirm these 
suggestions and to simplify the measurements 
so that they are more generally available. T here­
after, attempts to produce a more favourable 
endocrine environment might not only be 
possible, but acceptable in a society in which 
hormonal modifications for fertility and birth 
control arc now commonplace.
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A Case for Dissection

In an anonymous monograph in the Library entitled “ An Answer to the Several Attacks which 
have appeared against the University of Edinburgh” the author includes in his refutation of the 
“ calumnies which have been circulated against this University, particularly that lately published in 
the city of Dublin” an interesting little snippet on Edinburgh dissecting habits in the early 19th 
century:

“ Let us figure to ourselves a group of students assembled round a subject. One is cutting out 
an eye, another is making a prize of the heart, which he is proceeding to examine at his leisure, a 
third is grubbing in the entrails, and a fourth practising the insertion of the female catheter; the 
whole party brandishing their scalpels, singing and laughing, as merry as coblers (sic) over their awls. 
Suppose that the lecturer were to come in and to recognise in this one-eyed, mangled, heartless 
creature, the frail remains of the wife of his bosom, the sister, or daughter, whom he had cherished 
with the tenderest affection! How would he be able to bear such a sight? W ould he not start back 
with horror? W ould it not put all his philosophy at once to flight?”

Perhaps they weren't calumnies after all . . .



THE SOCIETY

IN RE TRO SP EC T

T h e 230th Session has passed extrem ely well, 
the Society having now settled down in its new 
surroundings and com e to grips with the pro­
blems revealed by its first year in H ill Square. 
But the upheaval is by no means over, and the 
problem s now facing the Royal M edical 
Society are perhaps the most pressing in its 
whole history —  where to  go from  here? T h e 
Society’s future must be reassessed in the light 
of the recent valuation of the Library and a 
com prehensive policy of m anagem ent worked 
out once and for all.

T h e  traditional business of the Society’s 
session has this year been supplem ented by a 
new departure —  the Symposia. In Novem ber 
the Society, in conjunction with the M S C  (our 
old partners in the managem ent of the Faculty 
Ball) organised a Sym posium  on A B O R T IO N , 
with Sir Dugald Baird and Prof. Carstairs 
among the speakers; the evening was a great 
success —  once a large enough lecture theatre 
could be found for the masses that arrived. 
Unfortunately, it was not possible to join with 
M S C  for a second Symposium , this time on 
D R U G  A D D IC T IO N , to be held early in the 
Sum m er term, but the Society looks forward to 
more co-operation with the Council in the 
future.

O ne of the reasons why we could not under­
take to help with a second joint symposium was 
that the Society itself held a Sym posium  in 
the first week of the Sum m er term, on 
A N G IN A  P E C T O R IS , celebrating the cen­
tenary of the first use of Am yl N itrite in the 
treatm ent of Angina by Thom as Lauder 
Brunton while Senior President of the Society, 
in 1867. B y  the generosity of the various drug 
firms the Society was able to invite the leading 
authorities on the various aspects of research 
into Angina, from  as far apart as Harvard and 
Oslo; but none o f this would have been possible 
without the invaluable assistance of Dr. 
M ichael O liver and D r. Desm ond Julian in 
the planning of the programme, and D r. C . 
D ale Falconer of B M A  in the appeals for 
funds. A  full report of the Symposium  w ill be 
run in the next edition of R es M edica, and in

“ W orld  M edicine” , and the proceedings are to 
be published by Geigy.

O f the rest of the Session’s business, perhaps 
mention should be made of two most interest­
ing Addresses, the Inaugural Address by Sir 
James Learm onth on “ T h e  W o un d  in L iter­
ature and M yth ”  and the final Address by Dr. 
M acdonald Critchley on “ Som e Aspects of 
the L ife  and Death of Oscar W ild e ” . Both 
Addresses were mem orable for their high 
literary standard and for their excellent 
deliveries.

T h e  President’s Annual D inner in the H all 
of the Royal C ollege of Physicians of E d in ­
burgh was the most successful for some time, 
both the catering and the speeches reaching a 
high standard. And again, the Faculty B all 
was better than ever, and a credit to its 
organisers.

Because the Society’s official Business is 
completed it does not mean that the work is 
finished; the President’s D inner for the 2 3 1st 
Session is about to be organised; Addresses and 
Talks are in the process of arrangem ent; and 
the new Faculty Ball Com m ittee w ill be 
appointed by the tim e this edition of the 
Journal is off the presses.

Finally, it should be m entioned that the 
Society is co-sponsor of a new medical-ethical 
group now being form ed in Edinburgh, along 
the lines of the London M edical Group. T h e  
other sponsors are Profs. Duncan, G irdwood 
and Carstairs off the Facu lty  of M edicine, 
Profs. B lackie and M acintyre of the Faculty 
of D ivinity, and, naturally, M S C  and S C M . 
T h e  Group, probably to be called T h e  E d in ­
burgh M edical Group, will arrange periodic 
lectures and seminars on various ethical and 
moral aspects of M edicine, and the first 
lecture and follow-up seminar should take 
place in the autumn term on the subject of 
C lin ical Experim entation.

From  the foregoing it is plain to see that 
the Society continues to be forward looking, 
with the health of the Edinburgh M edical 
School very much at heart.

RO GER SMITH, B.Sc., Scriba
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THE LIBRARY
The evaluation of the Society’s library by 

Sotheby & Co. towards the end of 1966 re­
vealed that the library (not including the 
Dissertations, Minute books or Consultation 
Press) possessed an insurance value of just under 
£70,000. This thrust into the limelight the 
need to adopt a positive attitude towards the 
collection which continues to face the ravages 
of time on an absurdly small budget.

Immediate action has been taken to safe­
guard a number of volumes, each worth several 
hundreds of pounds, and a more realistic insur­
ance policy secured to safeguard the library in 
the meantime. But there yet remains the 
question of library policy, linking, as it must, 
with the future of the whole Society.

To consider the problem more extensively a 
special Advisory Committee has met several 
times already; the committee includes Sir 
Derrick Dunlop (chairman), Dr. Robin Thin 
(honorary librarian), Dr. Malcolm Low (trea­
surer), Dr. David Simpson and Dr. Jack 
Cormack. The Society is most grateful to them 
for their assistance.

This committee has worked co-operatively 
with the Library Committee and Council, and 
four possible courses of action have presented 
themselves:

1. the retaining of all or a major part of the

O F F IC E - B E A R E R S  F

S e n io r  P re s iden t ............................

1st J u n io r  P resident ......................

2nd J u n io r  P resident ......................

3rd J u n io r  P re s iden t ......................

Se n io r  Secre ta ry  .............................

J u n io r  Secre ta ry  .............................

C onvener of B u s in e ss  Com m ittee ..

„ „ P ub lic ity  ................

„ „ H ouse ......................

„ „ L ib ra ry  ...................

,, ,, M u se um  .................

,, ,, D in n e r  Com m ittee 

E d ito r  of R E S  M E D IC A  .................

collection; this will involve considerable 
expediture on renovation and mainten­
ance and must be weighed against the 
use to which the books are put.

2. the retaining of part of the collection 
chosen by:
(a) reason of relevance of any book to

the history of the R .M .S. and the 
Edinburgh Medical School.

(b) rarity and fame of the book, and
hence its financial value.

(c) authorship and value of autographed
inscription.

Acting on this brief Dr. Jack Cormack and 
the librarian sifted through the collection in its 
entirety and have subsequently proposed that 
a list of approximately five hundred volumes be 
retained.

3. disposal of the collection by sale; the 
money realised would broaden consider­
ably the future activity of the Society'. 
In 2. above, those books not retained 
would likewise be sold.

4. loan of the collection to a University or 
other academic body.

It will now be necessary to debate the intrigu­
ing possibilities of the Library’s future. This is 
the concern of all those responsive to the 
Society.

MALCOLM MACNICOL, B.Sc., Librarian

T H E  231st S E S S IO N  

R O G E R  H. S M IT H ,  B.Sc.

M I S S  F R A N C E S  M A R R  

C L IF F O R D  J. E A S T M O N D  

D A V ID  M C L E O D , B.Sc.

R O B E R T  D. H U N T E R ,  B.Sc.

J O H N  B. IR V IN G ,  B.Sc.

J O H N  R. M A C H IN ,  B.Sc.

M I S S  J A N IC E  M . D U N C A N  
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LAUDER BRUNTON
“ As I believed the relief produced by the bleeding to be due to the diminution it occasioned in 

the arterial tension, it occurred to me that a substance which possesses the power of lessening it 
in such an eminent degree as nitrite of amyl would probably produce the same effect, and might 
be repeated as often as necessary without detriment to the patient’s health.”

The “ bleeding” referred to in this historic sentence was induced by “ cupping or venesection” 
and the quotation comes from Brunton’s article written in the “ Lancet”  a hundred years ago.

The Symposium celebrating the centenary of his announcement about the treatment of angina 
pectoris was a considerable success. All those concerned with the enterprise are to be congratulated 
and it is only regettable that a fuller account of the proceedings will have to wait until our next 
number.
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COMPUTERS IN MEDICINE

Richard D. Turner

From a dissertation read before the Society on Friday, 4th November, 1966

T h e subject of this dissertation is Com puters 
in M edicine and even those who have had 
nothing to do with these machines w ill be 
unable to ignore them in the very near future. 
A  brief account of how they work is given here, 
followed by the description of a few of their 
applications in M edicine. In fact, learning to 
programme the m achine is very simple, and the 
University Com puter unit runs a special course 
three times a year for this purpose. M any 
people think of the com puter as something 
between a glorified adding m achine and a sort 
of god that can do anything, whereas in fact 
the truth lies somewhere in between.
P R O G R A M M I N G

It should be emphasised that usually the 
programmer need know very little mathematics. 
T h e programming language is a standard one, 
and the person who has a particular skill, say 
in mathematics, can write out a programme for 
carrying out any particular procedure. H e 
m ight, for instance, devise an ingenious pro­
gramme for evaluating the square roots of 
com plex numbers. H e could publish this 
programme in a magazine, and then anyone else 
wishing to do the same thing as part of another 
programme could copy this out word for word 
without having any understanding of the 
method involved. T h ese “ little programmes”

are termed Algorithim s, and the index of these 
is by now very extensive.

There are several features of any computer 
which make it an extremely versatile machine, 
but three should be stressed in particular —
(1) it can carry out sim ple operations exceed­

ingly fast; for instance, the m achine can 
add two digits together in about a 
m illionth of a second, and all m ultiplic­
ation is done by repeated addition.

(2) it can follow a drain of instructions. Thus 
to work out the equation:

x =  (a x b) +  (c -  d) 
it is necessary to do the following: 

m ultiply a by b 
subtract d from c 
add the first result to  the second 
print the result and call this x 

and the com puter can follow  these instruc­
tions in that order.

(3) it can “ choose”  between following one set 
of instructions or another according to the 
result of some intermediate calculation. 
T hus if one were trying to find whether a 
number were divisible by 3, 5, or 9 one 
could tell the com puter:—  if the result =  
a whole num ber then print the result, 
otherwise try  the next one. I f  there is no 
“ next one”  then print o.
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These properties look simple, but enable a 
very wide range of problems to be tackled. The 
programme often looks long winded on paper, 
but the machine is extremely fast.

The following diagram shows the essential 
features of any digital computer.

( on paper tape )

The instructions and data are usually coded 
in the form of punched paper tape. Each key 
depressed on a special typewriter produces a 
different combination of holes across the tape, 
and in the machine these holes can be “ read” 
by means of a light shining through them onto 
a row of photo-electric cells (the input device). 
Most machines will accept magnetic tape and 
punched cards as well.

All instructions for the machine are written 
in a special programming language (usually 
Atlas Autocode in Edinburgh) and this is very 
like English; but when the language compiler 
receives a word such as “add” a + b it will in 
turn switch on the various devices inside the 
computer required to add these two digits 
together.

The store is the memory of the machine, 
performing a function similar to that of a tape- 
recorder, and can be considered as a large 
number of boxes holding numbers, which can 
be transferred to and from the calculating unit 
or printed out as directed by the instructions. 
The output device is usually a “ Line Printer” 
although paper tape is sometimes used and this 
can be fed back through the special typewriter 
to produce a printed result.
USE OF th e  co m puter

To illustrate the use of the machine a pro­
gramme can be considered. For instance, it 
might be required to find the number of times 
a letter occurs in a sentence. Regarding the 
store as a series of boxes, a Flow Diagram for 
this programme would appear as follows:—

(1) Begin
(2) put the letter to be counted into box 1
(3) start reading the letters of the sentence, 

one at a time, into box 2
(4) if the contents of box 1 =  box 2 then add

1 to box 3, otherwise go on to the next 
letter

(5) if the last letter of the sentence has been 
reached print out the total in box 3

(6) stop.
These instructions can easily be written out 

in Atlas Autocode, followed by the data which 
in this case would be the letter to be counted, 
and the letters in the sentence.

Now this programme needs very little alter­
ation to count the number of times a particular 
word, or particular phrase, occurs in an entire 
book, and it was this method which was used 
to determine whether in fact Paul wrote all the 
chapters attributed to him in the Bible since 
any writer characteristically uses particular 
phrases with a particular frequency. Another 
possible use of this programme might be to 
search through vast amounts of literature for 
a particular reference such as, say, “Acute 
Tubular Necrosis” . This idea could be extended 
to make the machine print out a list of refer­
ences of articles which contained both the 
phrase “Acute Tubular Necrosis” and the 
phrase “ Hypertension” thus providing an inter­
esting method for extracting any desired 
information from any amount of literature 
Others have tried to apply similar programmes 
to the automatic translation of language, but so 
far without very much success.

Another idea which has been put forward is 
the Automatic Library Facility (ALF). Suppose 
Dr. A. has certain items of information 1 1 , 1 2, 
i:i and 14 (which may be symptoms, signs, or 
results of tests, etc.) concerning a patient, but 
that he requires more information on the differ- 
ential diagnosis than his own knowledge or 
experience affords. Normally he would consult 
his own colleagues and the available literature 
but it is now proposed that in addition he 
consult A LF. Asked for the very first time by 
Dr. A. what diseases are associated with 11, 12, 
1 3, and 14, A L F  will answer none, which of 
course is no great help to Dr. A. who can him­
self think of two such diseases D 1 and D 2. A LF 
stores these two. When next asked a similar 
question by Dr. B., A L F  obviously produces 
D 1 and D 2, one of which is news to Dr. B., 
but who notes that A L F  has omitted a third 
possibility, D3. In effect, A L F  now “knows” the 
associations of Drs. A. and B. and clearly after 
100 doctors have made their enquiries, A L F ’s



suggestions will be of use to any doctor who 
does not know as much as all the previous 
enquiries put together.

Furtherm ore, as knowledge about individual 
diseases accumulates, A L F  could also indicate 
an exhaustive set of other differentiating signs, 
tests, etc., and if told of the methods of treat­
m ent used together with the results obtained, 
the com puter w ill be able to com pare these 
and offer advice to others on the best treat­
m ent available to date.

Y e t another im portant use of the com puter 
organisation described is in drug testing. I f  it 
was mandatory to report the prescription of 
any new drug, together with any symptoms 
appearing which were not present before the 
drug was prescribed, then it would be surprising 
if side-eff ects were not recognised very soon. 
In this context it is worth rem em bering that 
even after thalidomide, the problem  of con­
genital abnorm ality remains, and a systematic, 
statistical analysis of all relevant data could be a 
powerful research tool.

There is a continual search for tests which 
are absolutely diagnostic of specific diseases, and 
the com puter can be of value in this field also. 
Fo r instance, although there may be no single 
test available, it is often the case that a certain 
set of symptoms, signs, etc., m ay be  absolutely 
diagnostic and statistical analysis of all the 
factors relevant to each disease may indicate 
cases where this is so. T h e  principle can be 
extended to include assessment of the signific­
ance o f the various waves produced by E C G  
or E E G  machines. T h en  in certain acute 
disease, such as myocardial infarction, meaure- 
m cnts of B .P ., pulse rate, or blood chemistry 
may be carried out by automatic equipm ent 
already available, and the resultant data 
analysed by the m achine which would indicate 
the treatment required, or m ight even initiate 
such treatm ent in some cases. T h e  advantage 
of the m achine when prescribing a routine of 
treatment is that the needs of the individual 
patient are catered for, which should be better 
than using a standard routine.

There are many other uses for the com puter 
within the hospital and an exam ple is as an 
aid to the bacteriologist.

Bacteriological identification proceeds by 
subm itting a specimen to a num ber of tests, 
deciding on the basis of the results which are 
the most likely possibilities, then carrying out 
further tests to differentiate between these, and 
so on until identification is established to the 
bacteriologist’s satisfaction. A  com puter pro­
cedure has been developed to assist the process

as follows: the results 'phoned in to the com ­
puter centre may be as in Fig . 1 .

Fig.

Com puter
Input

lactose =  acid 
sucrose =  acid 
indole =  negative 
m otility =  negative 
H :S =  negative 
Urea =  negative

A t the centre these are typed out, and the 
resulting piece of punched tape entered into 
the com puter. W ith in  a few m inutes it will 
print out the most likely bacteria in order of 
preference, and also the next set of tests which 
will most efficiently discrim inate between 
these. (See F ig  2).

F ig . 2.
Sh. Sonnei 100 1
Klebs. Rhino scleroma 50 
Sh. Dysenteriae type 1 1.32  
A lk./D ispar group 1.32  
Sh. Flexneri .69

further tests:—
Xylose 
Sorbitol 
K .C .N .
Dulcitol

1.00
.90
.86
•79

relative

likelihood

 relative 
 discrim inating 
 power

In actual cases it has been found that the 
com puter has agreed with the bacteriologist in 
all im portant respects, and has generally 
established the diagnosis using fewer tests. O f 
even greater benefit to the patient, however, is 
the fact that the com puter keeps up to date 
with all the latest developm ents in the field.
COMPUTER CENTRES

It  should be noted that in most cases, the 
m achine spends far less tim e calculating than 
the operator takes in deciding what to do with 
the results. A  T im e Sharing technique is 
usually used so that data is fed in to small 
machines, perhaps one in each hospital event­
ually one day, and a large central com puter 
turns its attention to these to suit itself, thus 
saving tim e and m oney. T h e  central machines 
are being set up at various places in the country 
for general University use, by the government, 
and methods are being developed by which 
these machines can com m unicate with one 
another also, which will have vast potential one 
day. A s far as M edicine is concerned 
the same device which can com m unicate with 
world diagnostic or information networks could 
be used to calculate nursing schedules or teach-
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ing tim etable, or may compare the vital 
statistics o f one hospital with another to 
indicate how an epidemic is spreading.

T h e  next difficulty is that as the require- 
ments get more com plicated, so programming 
the m achine takes longer, and several centres 
are trying to devise systems in which the 
m achine programmes itself. As an example, 
various attem pts have been made to write a 
programme for the com puter to play chess. For 
a man to tell the m achine what to do in every 
possible situation in advance would take a very 
long time. However the machine can survey 
the positions of all the men on the board and 
then try a m ove at random. If this results in 
imm ediate gain, or if it eventually wins the

game, it will try the same moves for each tim e 
the particular com bination o f men recurs in 
future games. If it loses, it w ill remember what 
its opponent did, and will use his moves in 
future instead. Analysis of game theory in this 
way has led to im portant advances in other 
sciences, and may well be of use in the medical 
field in the future.

Altogether the com puter may well provide 
the spectacular changes in M edicine in our 
generation that antibiotics and bacteriology 
provided for our forefathers, and time spent 
acquiring some knowledge of how it works 
while at University is most unlikely to be time 
wasted.

DIAGNOSTIC PROBLEM

Set by Robin B. L. Ewart, M.B., Ch.B., B.Sc.

(answer on page 44)

S u b je c t:
C .S ., married, female, aged 33. Housewife.

Past H istory :
1. Usual childhood illnesses.
2. Pneum onia on three occasions between 

the ages of 3 and 5 years.
3. Rheum atic fever, aged 9 years.

4. Tonsillectom y, aged 10 years.
5. Appendicectom y, aged 16 years.
6. T h e  patient had two normal pregnan­

cies, aged 23 and 24 years.
7. Perforation of duodenal ulcer, aged 25 

years. —  Gastroenterostomy.
8. Gradually progressive exertional dysp­

noea began, aged 27.
9. T w o miscarriages, aged 28, followed by 

tubal ligation on the grounds of 
rheumatic heart disease.

10. M itral valvulotom y successfully carried 
out, aged 29, w ith relief of symptoms.

11. Recurrence o f classical acute rheum­
atism, aged 30.

Follow ing discharge from hospital, the pat­
ient seemed initially to be well but 2  1/2 years 
later was readmitted with the following com ­
plaints —
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1. Tendency to bruise on minor trauma, —  
1 year.

2. M arked emotional lability —  1 year.
3. Progressive increase in weight am ounting 

to 9 lbs. in the previous six months.
4. Increasing lethargy —  3 months.

Social and Fam ily H istory :
N ot relevant.

Exam ination :
Plump, plethoric wom en, looking older than 

her 33 years.
M arked bruising o f all four limbs was 

evident.
C .V .S . Pulse 102. Regular in tim e and force. 

B .P. 180/110. Auscultation of the heart 
revealed the classical signs of mitral sten­
osis and incom petence. There was no sign 
of cardiac failure.

All other systems essentially negative to full 
examination.

Findings:
1. History of bruising, emotional lability, 

increasing weight and lethargy.
2. Plethora.
3. Diastolic hypertension.

W h at is the diagnosis? H ow would you
confirm it?



G e n. (daily) pract., v. highly recc.,

U nlimit.poss. for joy,

I  mmed. opp. for doc. (or spec.),

N  o drawbacks to annoy....

N  o general practice, you might think, 

E  xists of such a class—

S tay, yes there does! As daily drink, 

S o m e  Guinness, in a glass!



THE HAND IN CLINICAL MEDICINE

E d w ard  B. French, B.A., M.B., B .C L., B.Ch., 
F.R .C .P .E ., F.R .C.P.

Physician, W estern G eneral Hospital

It is n o  wonder that the diagnostic value of 
the facies has often been emphasised, for 
expression, form, colour, condition of the skin 
and hair and many other features can be studied 
from the beginning of the interview. In clinical 
practice it is common, after examination of the 
face, to take up the hand and feel the pulse. 
T h e  experienced clinician m ay gain almost as 
much information from  the hand as from the 
face, for the hands also show expression and 
character. Furtherm ore the hands are so highly 
developed that the blind and the dum b may 
use them as effective substitutes for reading and 
for speech, and many of us gesticulate for 
emphasis. Indeed, gestures made by patients to 
indicate the site and character of symptoms can 
be most helpful. Thus the flat of the hand is 
pressed upon the vertex of the head with psy­
chogenic headache, both hands squeezing across 
the front of the chest com m only indicates 
ischaemic heart pain, or the tips of two or 
three fingers pressed into the epigastrium 
suggest the pain of peptic ulcer.

A  study of all the conditions in which 
examination of the hand m ay contribute sub­
stantially to diagnosis would result in a long, 
dull catalogue. It is proposed therefore first to 
consider variations in form and function and 
then to give a sufficient number of illustrations 
to indicate the diversity of the specialties which 
may be concerned.

G E N E R A L  O BSERVATION S

T h e firm determined grip or the soft flabby 
handshake so often reflect the personality. T h e 
manicured or the careworn hand, the tobacco 
stains, the bitten nails, the nervous tremor, the 
the ring on the finger and the foreign tattoo 
each tell their story. T h e  circular tattoo in the 
first left interdigital space made by pen and 
ink at school can be distinguished from  injuries 
contaminated by coal dust. This may well pro­
vide an essential clue to the cause of breath­
lessness in a patient, previously a miner, who 
has not divulged that he has changed his job. 
Conversely the occupation may indicate the 
cause of many hand lesions such as the pilonidal 
sinus of barbers, erysipeloid of butchers or 
anthrax of tanners. A  transverse ridge at the 
same level on each of the nails may date a 
forgotten illness by the fact that the nails take 
about six months to grow.
Movements

In addition to gesticulation and the nervous 
tremor already mentioned, there may be a 
familial tremor so easily and unkindly mistaken 
for the shaky hand of the chronic alcoholic. 
T h e  hyperkinetic hand of the thyrotoxic patient 
plucks and twines a handkerchief or nearly 
tears off the buttons in haste to undo the vest. 
T h e  flapping, darting movements of the out­
stretched hand are characteristic of renal or



hepatic or respiratory failure and m ay be bad 
enough to cause articles to be flung to the 
ground. T h e  jerky m ovem ent of rheum atic 
chorea m ay be exaggerated by picking up an 
object, while the rhythm ic pill rolling of 
paralysis agitans w ill cease during a purposeful 
m ovem ent. T h e  finger-nose test and dysdiado- 
kokinesis arc am ong the standard tests for 
dem onstrating sensory and cerebellar ataxias, 
m ade worse in the form er by closing the eyes.

Figure 1
Size  and  Shape

A  disproportionately broad hand and fingers 
m ay be helpful confirm ation of acromegaly. 
T h e  long thin fingers (arachnodactyly) of 
M arfan’s syndrom e (Fig. 1 ) could be useful 
corroboratory evidence of dissection of the 
aorta in a young person. A  great variety of 
other inherited disorders such as polydactyly, a 
bent little finger, or a stum py, broad-nailed, 
term inal phalanx of the thum b arc useful 
genetic markers. Sym phalangism  is rare but 
evidently persistent as shown by the fam ous 
T a lb o t fam ily whose illustrious ancestor from 
the 14th century is alleged to have shown 
fusion of the phalanges when the skeleton was 
disinterred in Salisbury Cathedral. It is a pity 
that this story has recently been doubted and 
the fam ily tree pruned by a few  hundred years.
C o lou r

Pallor of the hands, especially of the nails 
and the palms, is a useful clinical check for 
anaem ia. Cyanosis indicates an unusual degree 
of oxygen desaturation of the blood. O nly if

the hand is warm in a tem perate clim ate can it 
be deduced that the cyanosis is central in 
origin. Even  then there is the rare exception of 
polycythaem ia rubra in which it is the density 
of colour that gives the cyanotic appearance. 
It is well to rem em ber in assessing colour that 
any dark pigm ent deep to the skin looks blue 
due to the rearrangement of light as it passes 
through a turbid m edium . T h e  light which is 
transm itted contains a greater proportion of the 
longer wavelengths (red), while that which is 
scattered to the sides and back to the surface 
contains a correspondingly large proportion of 
shorter wavelength (blue). For exam ple, the 
dark blue of a tattoo is made by lam pblack 
(Indian ink) while the blue colour of the veins 
is due to the dark red blood within them . If 
the skin of the back of the hand becom es very 
thin in the elderly or in sufferers from  rheum ­
atoid arthritis then the veins m ay be red. Brow n 
pigm entation due to an abnormal am ount of 
m elanin is a feature of a num ber of local and 
systemic disorders; it is characteristically seen, 
especially over the knuckles and in the palm ar 
creases, in m any cases of A ddison ’s disease.

Tem peratu re

T h e  exam iner’s hand is a superb therm o­
m eter and it is usually easy to observe by 
palpation that a patient is febrile. In a tem p­
erate clim ate the tem perature of the patient’s 
hand is a good guide to the mean blood flow  
through it, and in appropriate circum stances it 
may be a helpful indication of peripheral blood 
flow in general. H ot m oist palm s often 
indicate hvperthyroidism, while cold and 
clam m y ones may be due to nervousness. It is 
a remarkable fact, not always appreciated, that 
thermal sweating does not affect the palms.

Figure 2
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F igure

S t r uc t u r e  of the Hand

A n y of the structures of the hand m ay be 
affected by a variety of local and systemic dis­
orders, all of which must be recognised in order 
that the im portance of each may be assessed. 
Sex and age changes m ay occur. Thus the 
sm ooth hairless hands of the child should 
change to a m ore lined and hairy hand in the 
adult male unless hypogonadism is present. In 
the elderly an atrophy of the collagenous sup­
porting tissue leads to wrinkling, to a charact­
eristic type of purpura and a m ottled brown 
and white pigm entation. T h e  nails, joints, 
bones, muscles, tendons, nerves, and arteries 
m ay be affected by systemic disorder and as 
examples of each are koilonychia (due to iron 
deficiency), gout, sarcoidosis, motor neurone 
disease, xanthom atosis, leprosy and disorders 
of the pulse.

THE DIFFERENT SPECIALITIES

It is not too fanciful to suggest that in 
cardiology a diagnosis of subacute bacterial 
endocarditis could be made from  the hand 
alone. N o doubt a well taken clinical history 
should be leading in the right direction, but a 
pale hand, a waterham m er pulse, clubbing of

5

the fingers, with several splinter haemorrhages 
beneath the nails and small tender lum ps on 
the palm ar aspect of the fingers (O sier’s nodes) 
would provide the full house.

Reference has already been made to acrome- 
galv, hypogonadism  and hyperthyroidism  and 
there are other endocrine changes such as 
hypopituitarism , m yxoedem a, tetany and hyper­
parathyroidism. Before the days of P .B .I. 
estim ations and radioiodine studies some 
surgeons judged the severity of thyrotoxicosis 
with greater confidence by shaking hands with 
the patient than by accepting a figure derived 
from a dubiously performed B .M .R . estim - 
ation. T h e  tachycardia, the bounding pulse, 
irregular perhaps due to atrial fibrillation, the 
hot sweaty palm s and the fine tremor are still 
very useful signs. In hyperparathyroidism , 
absorption of bone may sometimes be sufficient 
to shorten the term inal phalanx. T h e  soft 
tissues arc then redundant, the end of the 
finger becomes bulbous and the nail curved. 
Spotting this pseudoclubbing of the hand led 
to the diagnosis in a m atter of seconds in the 
case of a woman who previously had been 
investigated in three hospitals, without success. 
(Fig. 2)
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T h e  dermatologist could have a field day 
with the hand alone. T h e  amateur suspecting 
scabies will find that the hand is helpful in 
providing lesions between the fingers where 
the characteristic burrows m ay be seen as thin 
sinuous lines, from the active end of which 
the mites may be obtained.

The forensic expert, in league with the 
C .I .D ., m ay be able to identify a body or a 
crim e from  the fingerprints. Indeed, it was 
this fact that led Dr. Ruxton to attem pt to get 
away with murder by removing, am ong other 
things, the term inal phalanges of his victims.

Flapping tremor, central cyanosis, finger 
clubbing, leuconychia, spider telangiectases, 
erythematous palms and D upuytren’s contrac­
ture may alert the gastroenterologist to the 
cause of haematemesis, for any or all of these 
signs may be present in conjunction with 
hepatic cirrhosis. D ilated veins on the 
abdom inal wall, some ascites and a palpable

spleen would be com forting confirmation to 
the clinician.

The geneticist has good reason to be inter­
ested in the hand, for inherited abnormalities 
are so easily seen. Reference has already been 
made to some of them, but there are many 
others such as webbed fingers (Fig 3) or the 
nail-patella syndrome. T h e latter is a quaint 
com plex of dystrophic or absent nails, small 
patellae and bony outgrowths on each ilium, 
which is transmitted as a dom inant syndrome.

Finger nails which are concave on the 
upper surface, thin and brittle (koilonyehia)

indicate to the clinician that iron deficiency is 
present before the haem atologist comes to the 
rescue. T h e  reason for the iron deficiency must 
then of course be sought, but when koilonychia 
is present the condition is of long standing and 
is usually due to dietetic deficiency.

Industrial and occupational medicine is 
com m only concerned with a great variety of

Figure 4
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causes of dermatitis, and in the case of tar 
workers this may lead on to the formation of 
an epithelioma. Injuries to the hands are 
extremely common, especially in miners and 
sawyers, and there are other local hazards such 
as chrome ulcers and the occupational diseases 
mentioned under the general inspection.

The nephrologist must at present be satisfied 
with the pale, brownish, dry hand with uraemic 
twitching as a minor contribution to diagnosis. 
However, chronic renal disease, which was con­
sidered to be due to tuberose sclerosis, was 
first suspected in a woman in her sixties 
by noting the characteristic periungual fibro­
mata: minor lesions present on the face had 
not been observed.

The neurologist has plenty of observations 
available including, among others, the spontan­
eous movements already mentioned, sensory 
and motor changes, muscle wasting and 
fasciculation, or the very rare azure blue 
lunulae of hepato-lenticular degeneration.

The obstetrician may be consulted about 
sterility and may observe the short metacarpal 
and receding knuckle of Turner’s syndrome 
(Fig. 4) while the opthalmologist may notice 
the long spider-like fingers of Marfan’s syn­
drome in association with dislocated lenses. It 
might seem too far fetched to include otorhino­
laryngology, but a woman who was first referred 
to that specialty for deafness, the cause of 
which was overlooked, had myxoedema with 
very little to see in the face; her speech and 
thought seemed unimpaired though she 
admitted that her singing voice had deterior­

ate for two years. The hands were slightly 
swollen in appearance, the skin was dry, and 
paraesthesiae were present in the fingers due 
to compression of the median nerve in the 
carpal tunnel. All these symptoms disappeared 
on treatment with thyroxine.

The paediatrician has interests in common 
with the geneticist, but has pink disease all to 
himself for it occurs only in babies and young 
children. The hands and the feet are so strik­
ingly red, cold and later peeling as to be 
responsible for the name of the disease.

The psychiatrist may find interest in nervous 
tremor, bitten nails, dermatitis artefacta or 
barbiturate blisters. In respiratory disorders the 
combination of cyanosis and clubbing with 
multiple telangiectasia on the fingers as well as 
around the mouth and face may direct atten­
tion to an associated pulmonary arteriovenous 
fistula. The rheumatologist and the ortho­
paedic surgeon have common ground in the 
various forms of arthritis.

The list is long and could be be lengthened 
both with regard to the number of specialists 
and the variety of lesions in the hand which is 
of interest to them. However, m ore. than 
enough has already been written to draw 
attention to the diagnostic value which may 
be found in a careful examination of the hand. 
It is a part which deserves special consideration 
for among the major evolutionary features, it is 
one that has enabled man to control his en­
vironment and to rise above all other living 
creatures.

Mesmerism
“The first night I attended to witness a Frenchman, Mr. Lafontaine, perform magnetic experi­

ments; as it was quite possible that the whole of the phenomena exhibited by his patients might 
have been the result of collusion or illusion, I set the whole down as such. A  week thereafter I had 
another opportunity of watching his performance, when I saw' an effect produced upon a stranger, 
which I believed to be a genuine phenomenon —  viz. the inability of the patient to open his eyelids 
after they had closed. I could not then comprehend the cause of this. Next night I watched 
very closely whilst he mesmerised this same patient, and before the end of the experiment, I 
thought that I had discovered the cause of this curious phenomenon.”

This paragraph is taken from the opening section of fames Braid’s “ Essay on Hypnotic and 
Mesmeric Phenomena” , a manuscript copy written by the author and presented to the Society in 
1853. Braid became renowned in this field and the original article was “ read and discussed by 
them (the members) during three nights of session, 1853.”
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The symbol of better health
Just as a patient needs to have complete confidence in the doctor, 
so the doctor needs to have confidence in the products he 
prescribes. Ultimately, this means confidence in the manufacturer 
of pharmaceuticals. Such confidence can only be built up over 
the years, by the profession as a whole, when it has used the 
products and found them not only effective, but also convenient 
and consistent in use. Confidence is a complex phenomenon, but 
easy to recognise—like the Abbott symbol.
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THE CHOCOLATE COATED PILL

Roger H. Smith, B.Sc.

From a dissertation on the side effects of Oral Contraceptives, read before the Society on 

Friday, 2nd December, 1966

The great increase in the world birth rate 
that is presently taking place, and which 
increases the population by 165,000 people per 
day, has been estimated to double the total 
human population by the turn of the century. 
The problems set by such a rise in numbers is 
not confined to the East or to the “ under­
developed” countries of Africa, but is calcul­
ated to increase the population of Britain by 
50% in those same thirty-odd years.

Clearly, something has to be done to check 
this growth which far outstrips the foreseeable 
increase in food resources, and even more 
clearly the answer is birth control, in one way 
or another. In Britain at present the control 
is largely by two methods, the oral contra­
ceptive and the intrauterine device (IUD), so 
that in 1965 over 500,000 women in this country 
were taking one or other form of pill at some 
time, and 400,000 took pills over a 12  month 
period without a break. But at the same time, 
the Pill has come in for much adverse criticism 
for its possible or actual side effects in both 
the lay and the scientific press, and as a result, 
there has grown suspicion and fear in many 
women and not a few doctors whose job it is 
to prescribe the Pill.

THE P IL L S

In Britain the main drugs in use are com­

bined progestin/oestrogen preparations, taken 
between days five and twenty-five of the 
menstrual cycle. Nine such preparations are 
approved by the Council for the Investigation 
of Fertility Control (C IFC ), the research 
branch of the FPA. This paper will consider 
the evidence regarding the side effects of this 
type of pill alone.

Another type of Pill has recently been 
developed and marketed, known as the 
Sequential Therapy type, where pure progestin 
is given between clays 5 - 2 0  followed by five 
days of combined pills. But a certain failure 
rate does not allow as much confidence in these 
as in the combined forms, and for this reason 
only the combined form will be considered.
P O SS IBL E SIDE EF FEC T S

There are well established side effects to the 
Pill, such as initial nausea and vomiting in 
some women, but there are other effects not so 
well established, like liver damage, increased 
risk of thrombo-embolic disease, weight gain 
and other metabolic changes; this paper seeks 
to correlate the evidence available regarding 
these doubtful effects.
WEIGHT CAIN

It has been said that the weight gain during 
oral contraceptive therapy presents no problem. 
It was a man who said it, and not a woman,
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Progestin mg.

Oestrogen additive 
M estranol E thyinyl O estra- 

mg. diol mg. Trade Name

Lynestranol .......................... 5.0 0.15 — Lyndiol
M egestrol .......................... 4.0 — 0.05 Volidan
N oreth isterone ................. 2.0 0.10 — Orthonovin
N oreth isterone ac ............ 2.5 — 0.05 N orlestrin
N oreth isterone ac ............ 4.0 — 0.05 Anovlar
N orethynodrel ................. 2.5 0.10 — Conovid E

& Previson
N orethynodrel ................. 5.0 0.075 — Conovid
Ethynodiol diac ................. 1.0 0.1 — Ovulen

Fig. 1. Com bined Therapy Pills approved by C.I.F.C.

and it was in a medical rather than a philoso­
phical context that it was said. W hen we talk 
about a weight gain we must consider the age 
group and sex of the subjects involved, and here 
we are dealing with women between the ages 
of 16  and 50, the very people to whom any 
weight gain seems im portant. So that, far from 
presenting no problem, weight gain could prove 
to be a deciding factor to any woman consid­
ering whether to take the Pill for the first time, 
or whether to continue taking it having once 
started therapy. Before we pass this off as of 
m inor importance, we should at least examine 
the incidence and extent of weight gains dur­
ing therapy, and investigate the cause and 
nature of the gain.

In a recent study, the C .I .F .C . found that 
treatment with Anovlar is associated with a 
high incidence of weight gain; of 156  patients 
studied, 4 6%  put on more than 3lbs, and 22% 
gained more than 7 lbs. Liggins, using larger 
doses of Anovlar in the treatment of dysfunc­
tional uterine bleeding, found general increases 
of weight of up to g lbs., and one case of a 
gain of 20 lbs., all over similar periods of time. 
B ut W isem an has found that treatm ent with 
com pounds other than Anovlar, such as Con- 
ovid or O vulen, give equivocal results, weight 
gains over 3 lbs. being matched by a similar 
incidence of weight loss greater than 3 lbs.

W h ile  com paring their actions in a different 
context, Jackson found that Anovlar had a 
predom inately progesterone-like influence on 
the reproductive organs but Conovid gave a 
more oestrogenic picture. Thus, in those 
women on Anovlar there was a dormant, hypo­
plastic endom etrium , with thick, scanty cervical 
mucus, while women on Conovid had cornified 
vaginal epithelium  and proliferative endom e­
trium.

It is conceivable that weight gain in Anovlar 
therapy, then, is the expression of progcsterone- 
like properties of its progestin, Norethisterone, 
while the progestin of Conovid, or of Ovulen, 
having less progesterone-like activity and more 
oestrogenic properties, would not be expected 
to stim ulate a gain in weight. Such a hypothesis 
is supported by evidence which suggests that 
Progesterone itself is an anabolic agent.

Dewar has shown conclusively that the m ain­
tenance of the weight gain of pregnancy in 
mice is dependent upon circulating Progest­
erone; furthermore, Progesterone administered 
to male and non-pregnant fem ale mice pro­
duced weight gain, and this gain was 
uninfluenced by coincident oestrogen adminis­
tration. Such gains were associated with 
increased appetite, and were the “ m anifest­
ations”  of the accumulation of body fat and 
body water, regardless of diet. On unrestricted 
diets there were also increases in body protein.

During human pregnancy, the m other’s 
weight gain is associated with rising blood 
Progesterone levels; not all of this weight gain 
is due to increased body water for there is a 
considerable increase in body nitrogen. T h e 
weight gain of oral contraceptive therapy would 
likewise seem to be anabolic, at least in part, for 
the fall in weight which follows the cessation 
of therapy in such cases is slow, spread over 
several weeks or months, and its rate of fall 
is not affected to any significant degree by the 
application of diuretics.

T hese lines of evidence suggest that pro­
gesterone-like therapy, including some oral 
contraceptives, can be expected to carry with 
it the possibility of weight gain of an anabolic 
nature. But a further factor may act in addition 
to anabolic influence, per se.; that is, increased 
appetite. T h e  increased appetite m ight be
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seen as part of the anabolic effect, but it might 
be preferable to think of it rather as a m ani­
festation of the general “ new lease of life”  so 
widely reported by patients introduced to oral 
contraception. If this is so, then dieting may 
often be a necessary accom panim ent of therapy.

PROGESTIN

Fig. 2
T h e  effect on appetite would also help 

explain why other studies, such as that by 
Flowers, have found weight gains with Ovulen 
and other products other than Anovlar; indeed, 
one woman out of 200 on Ovulen gained 20 lbs. 
in three months.

T h e  conclusion, then, must be that weight 
gain can be a medical problem, and hence 
women or oral contraceptive therapy should be 
followed up; and usually the problem is a 
psychological one to the patient, which might 
call for advice. In order to give advice where 
it is needed we must be presented with more 
hard facts from large scale studies of weight 
and appetite in treated women, and, where 
gains occur, of the nature of this gain.
B L O O D  C O A G U L A B I L I T Y

M uch has been made of the assertion that 
synthetic steroids might increase blood coagul­
ability. W h ile  reporting in the medical journals 
has stimulated a proper study of the problem, 
the reaction to the advertising in the news­
papers has bred a fear of oral contraceptives 
in m any women. T w o lines of study have 
been pursued :
(1) a large scale statistical comparison of the 

incidence of thrombo-embolic disease in 
women taking oral contraceptives and 
those of the same age-group not under­
going therapy.

(2) haematological investigations in the 
treated and non-treated groups.

( 1 )  H a e m a t o l o g y

Behind the word “ coagulability”  there are

two primary processes of remarkably similar 
com plexity, coagulation and fibrinolysis. Each 
comprises of a system of precursors and activ­
ators; each depends upon successive steps of 
activation; in each there is a num ber of negative 
systems tending to antagonise the various 
activation steps and products. T h e  two pro­
cesses are currently thought to be in dynamic 
equilibrium in the circulating blood, pivoting 
round the fibrin molecule: the one process 
forms the clot, the other destroys it. Any 
change in blood coagulability is the result of 
an upset of this normal equilibrium. In assess­
ing the effect of an increased activity of any one 
part of either system, one must consider 
whether there is not also a change in the 
activity of a factor or factors in the opposing 
system. In any event, the interpretation of 
such a rise within its own system is a very 
difficult task.

T h e only factor which has consistently been 
shown to change is factor V I I  of the coagul­
ation system; its blood concentration increases. 
N o other coagulating factor has been demon­
strated to change in any reproducible manner. 
Factor V I I  also increases in pregnancy, and is 
increased in patients with recent D V T  (“ Deep 
Venous Throm bosis” ), but only in these latter 
cases has there been demonstrated a shortening 
of the heparin clotting time. I f  an increase in 
factor V I I ,  per se, is contributory to greater 
clotting tendencies, such increases as have been 
shown still cannot be said to constitute satis­
factory evidence for increased coagulability. 
There is neither any information regarding the 
state of the fibrinolytic system during therapy, 
nor of any influence that the synthetic steroids 
might have on the antithrombin and other 
systems.

Bleeding time Clotting time

Therapy No. (secs) (secs)

Control ...........  26 145 ± 8.21 278.8 ±10.7

Medication .......  39 116.8+ 6.31 261.5± 7.02

3 - 8  months Post

Medication ... 10 103.4 ±12.4 223.9 ±15.5

Fig. 3. Significant results (bold type) found with 
10 mg Conovid Dosage (after Pincus, 1956).

T h e only information that can safely be 
accepted as evidence either way is that showing 
change in clotting or bleeding times. Pincus, in 
his classical trials using Conovid, did find 
shortening of bleeding and clotting times, but 
using 10  mg doses rather than the 5 mg used
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Lyndiol 2.5 to be the ora! contraceptive 
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in  more modern therapy. N o such results were 
found in the studies of Egeberg or of T h om p­
son whose work is referred to above.
(2) Statistical Surveys

Agencies of the U .S. G overnm ent have 
carried out large scale statistical surveys, and 
have concluded that “ there is no increase in 
the incidence of throm botic disease in women 
taking oral contraceptives compared with the 
incidence in non-pregnant women of the same 
age group who are not treated” .

There have been many isolated reports of 
thrombo-embolic disease in treated 'women, 
but it is im portant to consider that a certain 
incidence is in any case expected in women of 
this age group, whether or not they are taking 
the pill. It is the view of the D unlop C om ­
m ittee that the incidence in treated women is 
indeed just that expected on this basis; but the 
Com m ittee is nevertheless urging that all 
thrombo-embolic incidents in treated women 
should be reported. However, by the time 
statistical analysis is possible and is available, it 
is likely that the present form  of pill will be 
obsolete.
H E P A T O X IC IT Y

M any drugs have been shown to be toxic to 
the liver, a fact that should not be surprising, 
fo r the liver is the main site of drug detoxic­
ation and excretion, and it is the first port of 
call for oral drugs once absorbed into the blood. 
Cholestatic jaundice of a non-sensitive type has 
been shown to develop in relation to therapy 
with the general group of steroids alkylated at 
the C -17  position, to which group belong most 
of the progestins presently used in oral con­
traceptive preparations. T h e  general rule is 
that the C - 17  alkylated steroids cause liver 
damage if given often enough and in sufficient 
amounts, so that the problem here is whether

the amounts of these compounds in the various 
pills constitute a risk of hepatoxicity.

M any studies have been carried out attem pt­
ing to determine just this one sim ple fact, only 
to find that the answer is not so simple. 
There seems to be no com m on plan to the 
studies, each one having employed a different 
drug or com bination of drugs on different 
groups of women in different countries and 
using different criteria for liver damage. But, 
com plicated as this m ight seem, it is possible 
to draw certain conclusions on the subject, and 
to see certain general trends.

Scandinavian workers have been able to 
demonstrate quite widespread liver damage in 
treated women, while elsewhere the conclusion 
has been that there is no danger of associated 
hepatoxicity during normal contraceptive 
therapy. In Finland, abnormally raised serum 
transaminase levels were found by Eisalo et al 
in all of seven post-menopausal women treated, 
and by Palva and M ustala in five. Eisalo gave 
one or two tabs, per day of Lyndiol; Palva 
used Anovlar. Eisalo was later able to repro- 
duce his results in a number of cyclical women 
between the ages of 17  - 52 using Volidan as 
well as Lyndiol or Lynestranol.

O ther isolated reports have come from 
Scandinavia, so that it has been suggested that 
the apparent high incidence of liver damage 
there might be connected with the fact that 
viral hepatitis takes an unusually virulent form 
in this geographical area. However, Borglin in 
Sweden has not been able to dem onstrate hepa- 
toxicity in patients on Lyndiol.

In a British report on liver damage, by Aascher 
and Cuthbert, five post-menopausal women had 
been treated with Anovlar; their ages were 
between 62 - 80. Stoll in Australia produced

Fig. 4. Abnormal results of liver function tests 
(Eisalo et al 1965)

DRUG Total
Patients

SGOT SGPT

No. of 
Abnormals

Units
(mean)

No. of 
Abnormals

Units
(mean)

Volidan ......................................... 45 0 2 52-73
(62.5)

Lyndiol ......................................... 39 6 43-79 7 41-115
(58) (68.2)

Lynestranol ................................ 25 1 42 1 69
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liver damage in treating breast cancer with 6 
tabs per day of Lyndiol, equal to 30 m g 
lynestranol +  0.9 mg mestranol; clearly this 
represents an abnormally massive dose, but it 
docs serve to illustrate that these are potentially 
very dangerous drugs.

T hus there would seem to be two important 
factors in the aetiology of liver damage in 
treated women; one a possible post-menopausal 
predisposition to drug induced intra-hepatic 
cholestasis, and the other the possible predis­
position due to previous liver disease. A  third 
possibility has been suggested, that Scandin­
avian women, and post-menopausal women in 
general, share some common enzyme deficiency.

M ore reassuring are the results of a large 
scale study, by Tyler in Los Angeles, which 
covers eight years of observation. T yler reports 
a general incidence of abnormal liver function, 
but in each case the changes have been of the 
order expected in normal pregnancy; it seems 
fair to conclude that these changes, due to a 
variety of preparation, m ight not be patho­
logical but attributable rather to the pseudo- 
pregnant state. M ore specifically, he studied 
6,500 cycles in 435 women on Orthonovin 
over a period of 3 years, during which time he 
found no abnormality which could cause alarm, 
and certainly no indication in any patient that 
the pill should be discontinued by reason of 
liver damage. Swyer and L ittle  working in 
Britain have failed to demonstrate any liver 
m alfunction in a group of 12  women treated

for a m inim um  period of 3 years. Similarly, 
workers in other parts of the world outside 
Scandinavia have failed to find evidence of liver 
damage in normal treatment.

Thus, apart from incidences in post-meno­
pausal women, or where large doses of drugs 
have been used, the only reports of hepatic 
dysfunction have com e from Scandinavia, and 
from Finland in particular. T h e  pill would 
therefore seem to be safe as a contraceptive 
except for the one exception of women with 
a history of liver disease.

C O N C L U S I ON

Having investigated the three problems of 
weight gain, thrombo-embolic disease and liver 
damage, it is apparent that there is little in the 
way of definite scientifically based conclusion 
to be made. W h ile  the scanty evidence avail­
able at present allows of reasonable generalis­
ation, it also calls for more investigation. 
Another twenty years of study could clarify the 
im plications of therapy, but by that tim e the 
present form of the pill will have been super­
seded.

N ot every woman taking the pill is destined 
to becom e obese and yellow, with massive 
D V T ; it would be unrealistic to think so. But 
it would be equally ill-informed to ignore the 
real risks. However, the risks that seem to 
operate are greatly outweighed by the trem ­
endous social the therapeutic advantages of 
oral contraceptive therapy.
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DIAGNOSTIC PROBLEM (fro m  page 3 1 )

Diagnosis :

Adrenocortical hyperfunction. Confirm ed by 
the finding of an elevated cortisol secretion rate 
together with high levels of urinary 17-hydroxy- 
corticosteroids. In addition the diurnal varia­
tion of plasma 17-hydroxycorticosteroids was 
found to be absent although the absolute values 
were just within the upper range of normal.

T o  determine the site of the underlying 
pathological lesion, the full range of available 
tests was carried out. Space precludes their

discussion here, but in the event the most 
telling evidence was provided by a presacral 
aerogram which disclosed the presence of an 
abnorm ally enlarged right adrenal gland. R ight 
adrenalectomy was carried out with the removal 
of a 28 G . cortical adenoma. Som e difficulty 
was subsequently experienced in discontinuing 
exogenous steriod therapy, but otherwise the 
patient made an excellent recovery with resolu­
tion of all presenting complaints together with 
restoration of blood pressure to normal levels.
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RESEARCH TOPIC

A. Study Of Fibrinolysis

According to present concepts, the enzyme 
responsible for the dissolution of fibrin both 
intra - and extra - vascularly is generated by 
the action of an “ activator”  upon the enzyme 
precursor plasminogen. Plasminogen is a B  - 
globulin, of molecular weight of the order of 
143,000, and a normal constituent of human 
plasma. It is known to possess a high affinity 
for both fibrin and fibrinogen, a property 
fundam ental to the Sherry hypothesis of the 
physiological function of plasminogen where 
any fibrin clot is visualised as having an in­
trinsic plasminogen content sufficient to ensure 
its lysis when activated. T h e  activation is 
achieved by activator either trapped within the 
clot at the mom ent of polymerisation, or diffus­
ing subsequently into the clot from the sur­
rounding liquid phase.

Abundant evidence now exists to suggest 
that plasminogen activator is released locally 
by blood vessels into the circulation in response 
to acute vascular changes(1A3) In a series of 
straightforward “ in vitro”  experiments in which 
tissue slices were placed upon a layer of pre­
formed fibrin and local areas of fibrinolysis 
related to overlying anatomical structures, 
T o d d (4) presented evidence which suggests that 
the human vascular endothelium serves as a 
labile pool for this activator. However, so far 
the majority of studies on fibrinolytic pheno­
mena “ in vivo”  have been conducted with 
regard to the general circulation; thus it has 
been demonstrated that in normal subjects 
systemic levels of circulating activator will 
increase substantially in response to various 
physiological stimuli, notably exercise (5) and 
mental stress.

An intriguing question arises as to the gross 
anatomical origins of all this activator, and in 
an attem pt to elucidate such a source I em- 
barked, in the summer of 1966, upon an 
investigation of the human uterus(6).

T h e subjects were fifteen fem ale patients 
undergoing surgery involving lower abdominal 
incisions. Blood samples were taken from the 
uterine artery, uterine vein, and for control 
purposes from a vein in the cubital fossa. The

majority of the plasma so obtained was treated 
with acetic acid to precipitate the euglobulin 
fraction. T h is moiety is relatively free from 
plasmin inhibitors, which “ in vivo”  are ex­
cluded from formed clots, but which are 
present in plasma. T h e remainder was used for 
inhibitor estimations.

A  proportion of the euglobulin was clotted 
and incubated at 37 °C ., and the tim e taken 
for the spontaneous lysis of the euglobulin 
clot was taken as a measure of activator con­
centration. Other aliquots were used for the 
estimations of plasminogen and fibrinogen 
levels. Parallel measurements of fibrin degrad­
ation products (F .D .P .), the result of “ in vivo”  
plasmin activity in the subject, were carried out 
using a technique in which inhibition of anti- 
serum agglutination of fibrinogen —  coated 
red blood cells by these F .D .P .'s  —  bears a 
quantitative relationship to their concentration.

It was found that the uterine venous samples 
had a significantly (0 .0 0 1< P< 0.002) greater 
content of plasminogen activator than the 
arterial samples. Plasminogen, fibrinogen and 
plasmin inhibitor concentrations bore neither 
qualitative nor quantitative correlation to this 
fibrinolytic activity, there being no significant 
difference in these parameters between venous 
and arterial groups. T h e  arterio - venous com ­
parison of fibrin degradation products showed 
a significantly (P< 0.001) higher concentration 
in the uterine vein than the artery.

These results show that under the conditions 
of the study, the uteri were contributing to the 
fibrinolytic potential of the circulating blood. 
This contribution must be in the form of 
activator, since no com plimentary difference 
in any of the other parameters could account 
for the present findings. T h e  discovery of 
F .D .P .’s com ing from the human uterus makes 
it conceivable that normally a constant con­
sumption of the factors of fibrinolysis is taking 
place, with the enzymatic breakdown of fibrin, 
thus necessitating their continual maintenance.

Experiments on human blood by Buluk & 
Furman (7) in which an arterio - venous 
activator difference was demonstrated across the
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kidney suggested to these authors that the 
kidneys might be the organs responsible for 
activator maintenance. The evidence presented 
above must throw doubt upon any assumption 
that, in females at least, the kidney is the sole 
candidate for this role.

The fact that no significant reduction in 
plasminogen or fibrinogen levels was found on 
passage through the uterus is interesting in 
that active fibrin disintegration can apparently 
proceed without detectable consumption of 
these factors. Such a consumption must be 
real, but the quantities involved are presumably 
below the detection threshold of our present 
techniques, quite apart from being insignificant 
within their total plasma concentrations.

One could say that it is hardly surprising that

an organ so highly vascular and constantly 
involved in the process of coagulation and 
fibrinolysis s h o u ld  b e  f o u n d t o  h ave a 
high activator potential, but when a definite 
contribution by this organ to systemic activator 
levels is evident, one must consider not only 
the local processes involved with menstruation 
and pregnancy, but also the part played by this, 
and conceivably a number of other organs in 
the complex fibrinolytic picture of the body as 
a whole.

In order to further these existing lines of 
thought I hope, this coming summer, to carry 
investigations to dogs, where experimental 
scope is wider.

ANGUS V. P. MACKAY, B.Sc.
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BOOK REVIEWS

THE C H R IS T IA N  P H Y S IC IA N  in the Advance of 
the Science and Practise of Medicine. Edited 
by A. M. Connell and A. J . Orange, publ. G. A. 
Lindeboom. 142 pp.

T h is  book is a report on the 2nd In ter­
national C ongress o f C h ristian  Physicians held 
at O xford  last year. W h ile  not as com pre­
hensive as the book review ed above, it does 
reflect a variety of situations created by the 
advance o f m edicine. T h e  papers presented 
in clude contributions on the m edical im p lic­
ations of prom iscuity, drug addiction and the 
p opulation  explosion , as w ell as ones on the 
role o f the C h ristian  doctor in scientific, thera­
peutic and clin ical research.

T h e  contributors are all C h ristian  physicians 
and believe that C h ristian ity  has a basic part 
to play in the advance of m edicine. In a pro­
fession such as this it is becom ing m ore obvious 
each day that the study of m edical ethics 
requires serious recognition of the C h ristian  
view point. D .B .

ETH ICAL RESPONSIB ILITY: Medicine. A 
Christian approach. Edited by Vincent 
Edmunds, M .D ., M .R .C .P. and C. Gordon 
Scorer, M .D ., F.R.C.S. E. & S. Livingstone, 
publ. 200 pp. 1967. 30s.

T h e  age o f th e sim ple d o ctor/p atien t relation­
ship and straightforw ard treatm ent is passed! 
A s m an ’s pow er to control the fu nction ing of 
the hum an body extends, so his ethical respons- 
ib ilities increase bringing a com plexity o f socio- 
m edical problem s and m oral argum ents.

T h is  book sets out the topics of m edical 
con jectu re  w hich have recently received w ide­
spread p ub licity , and discusses them  from  a 
C h ristian  view point. T h e  articles are clear and 
w ell w ritten ; the problem s are logically  dis­
cussed and, in the views presented by the 
authors, the reader becom es aware of the 
sincerity and C h ristian  faith  behind the w riting.

A s m ore and m ore ethical responsibility is 
required o f the doctor it is im perative that he 
should  honestly consider each of these problem s. 
A s the B ib le  has provided us w ith  our m oral 
code since the tim e o f M oses w hat is m ore 
logical than that we should turn to it for gu id­
ance in m odern day issues?

T h is  book w ould greatly benefit all doctors 
and students, and indeed all those w ho are in 
any w ay concerned w ith the social and moral 
structure of the w orld ’s com m unities.

D .B .

THE EN IG M A  OF C O R O N A R Y  H EA RT  DISEASE. 
By A. H. T. Robb-Smith. 150 pages. Published 
by Lloyd & Luke Ltd. 1967. 30s. net.

T h is  is an adm irable m onograph on a subject 
w hich is defined b y  m any as an epidem ic. A nd 
the en igm atic elem ent of this “ ep id em ic”  is 
concisely review ed.

T h e  author points out that statistics arc 
in fluenced not sim ply by the actual incidence 
of th e disease, but by the changing nom encla­
ture in use and by the attitude of doctors to 
the condition. In fact there is little  evidence at 
present to suggest that the increased prevalence 
in degenerative heart disease reflects anyth ing 
m ore than the survival o f an increasing p o p u l­
ation of an age susceptible to these pathological 
changes. C onsideration  is also given to the 
m ultifactorial entanglem ents of the disease —  
culture, social class, country and sex, for 
instance.

T h e  book leans perforce on m uch statistical 
evidence. W h ile  the m ajority of this is pre­
sented clearly, som e of the graphs suffer from  
having been reduced to a sm aller page size and 
this makes their in terpretation daunting. Per­
haps later editions, w hich are assuredly deserved, 
w ill carry sim plified figures o f these. In view  
of the recent sym posium  on angina pectoris, 
this book should hold out special interest to 
the m edical profession in Ed in b u rg h . M .F .M .

THE E.E.G. IN  C L IN ICAL PRACT ICE. Laidlaw & 
Stanton. E. & S. Livingstone. 40s.

T h is  readable book opens w ith  a brief de­
scription of the technique of E .E .G .  recording, 
and this is fo llow ed by a chapter dealing very 
sim ply w ith  the interpretation of the records.

T h e  m ain section is concerned w ith the 
clinical application of the E .E .G .  in various 
disorders. T yp ica l cases are described and 
lavish ly illustrated w ith norm al and abnorm al 
tracings. T h e  contribution  w hich the E .E .G . 
can m ake to diagnosis or m anagem ent in any 
given situation is assessed, and its lim itations 
em phasised.

T h e  fourth  chapter discusses the future place 
o f electroencephalography in both neurology 
and general m edicine. F in ally , there is an 
appendix designed especially for those w ishing 
to learn the technique of E .E .G . reporting.

C are fu lly  p lanned, clearly w orded and 
beau tifu lly  presented, this book is recom ­
m ended to all interested in acquiring a basic 
understanding o f the electroencephalogram .

C .B .M .G .
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LECTURE NOTES ON PSYCHOLOGICAL 
MEDICINE. Rodger. (Third Edition). E. & S. 
Livingstone Ltd. 8s 6d.

Concise information on Psychological M edi- 
cine in hard to come by. T o  attem pt a course 
through a subject so beset with theoretical 
controversies in a little over 100 pages is a 
remarkable achievement.

T h e  authors tem per their stride through this 
course of lecture notes with aptly chosen refer­
ences to a num ber of recognised books on the 
subject, enabling the reader to break o ff into 
areas of greater detail that may catch his fancy 
(or his prospective exam iner’s approval!). It is 
especially pleasing to see recommendation of 
many of the excellent Penguin series concerned 
with this topic. T h e  book is headed in neat 
sections, and includes a basic glossary of terms 
at its outset. M .F .M .
HISTOLOGICAL APPEARANCES OF TUMOURS. 

By R. Winsten Evans. E. & S. Livingstone. 
Edinburgh, 1966. £10 10s.

Th is is n o t ' a book aimed at the under­
graduate reader but he would do well to be 
aware of it as a reference volume. It is aimed 
at the clinician and pathologist who want to 
have in one volume a good account of the 
most com m on tumours and some of those 
rarely seen. Towards this aim it succeeds 
admirably.

Each chapter of the book is com plete in 
itself giving an embryological account of the 
tissue or organ, and then going on to describe 
the various tumours which are formed. T his 
approach leads to a m ethodical and more 
understandable exposition. It also gives an 
insight into the difficulties of tumour classi­
fication.

T his book is profusely illustrated with photo­
micrographs of a very high standard. It is 
however a little disappointing to find no colour 
reproductions but in a book of this scope the 
cost would be excessive. It would also have 
been of use to have occasional photographs of 
the macroscopic appearance of some of the 
tumours. Diagrams of the most common sites 
of origin and metastatic spread would also 
have been helpful. However these criticisms are 
small when one considers the excellence of 
the descriptive text.

Neoplastic disease would appear to be becom ­
ing more im portant to the clinician. Th is type 
of reference work is therefore of value no matter 
what is the chosen field. T o  the undergraduate 
it affords the opportunity of delving deeper 
into aspects of tumour pathology and com ing 
to a better understanding of neoplasia.

A .M .D .

THE EYE IN GENERAL PRACTICE. C. R. S. 
Jackson. E. & S. Livingstone 1967.

T h e scant am ount of tim e devoted to ophth­
almology in Edinburgh’s new curriculum allows 
but the shallowest study of the subject. For 
this Dr. Jackson’s little book is admirably 
suited. For the student whose interest in the 
subject is not lim ited to passing the necessary 
exam ination, the book has several frustrating 
omissions. L ittle  attention is paid to aetiology 
and pathology; as with all Livingstone public­
ations the quality of the illustrations is excellent 
but there are sim ply not enough; description 
and illustration of operative technique is 
negligible. As the book is tailored to meet the 
needs of the general practitioner these omissions 
are perhaps understandable. For the average 
student and G .P . the book remains adequate —  
with a little appropriate revision it could be 
excellent. I .C .M .
CLINICAL EXAMINATION. Edited by John

McLeod. 2nd Edition. E. & S. Livingstone 
1967. Pp. 567. 45s.

T h e enthusiasm which greeted the first 
edition of this text was a well-deserved tribute 
to the teachers of the Edinburgh M edical 
School. For the first time m any of their bedside 
diagnostic hints were set down in print in an 
easily-assimilated form. T h e  second edition has 
been expanded to include chapters by Sir 
James Fraser on examination of the Surgical 
patient and by Dr. J. S. Robson on simple 
laboratory tests. Exam ples of methods of 
examination discussed have now been added to 
most chapters and the illustrations increased by 
some 50 line drawings and plates.

A t 45/- “ M cL eo d ”  seems destined to join 
“ Davidson”  as a must for medical students 
throughout the Com m onwealth. I .C .M .
DEMONSTRATIONS OF OPERATIVE SURGERY. 

Hamilton Bailey. 3rd Edition. E. & S. Living­
stone 1967. Pp. 422. 50s.

This, the smallest volume from the Ham ilton 
Bailey surgical stable, is a useful introduction 
to operative surgery for the clinical student. 
W ritten  throughout in the first person, the text 
reads as a com m entary on twenty major and 
minor procedures by 22 leading surgeons. Early 
chapters deal with theatre organisation and 
technique. T h e  most common operations in 
general, orthopaedic, gynaecological and neuro­
surgery are then described in turn. A  glossary 
of surgical instruments is included in the 
appendix. Unfortunately anatomical detail has 
been kept at nursing level throughout, lim iting 
the book to a basic but not unhelpful intro­
duction for the junior clinical student.

I .C .M .
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THE STORY OF WILLIAM HUNTER. By Sir 
Charles Illingworth. E. & S. Livingstone. Pp. 
130. 35s.

W illiam  H unter may not have been so well 
remembered by suceeding generations of 
medical students as his younger brother, John, 
but during his own lifetim e he had no peer as 
a teacher.

T h e  boy of thirteen who left Kilbride in 17 3 1  
to begin his studies for the M inistry soon tired 
of the church, and turned to medicine. A fter 
studying in Edinburgh under Professor M unro, 
and in London, he became a teacher of Ana­
tom y himself, in that city, in 1740. H e went 
on to found London’s first medical school, and 
in those days when the care of women in child­
birth was left to incompetent midwives and 
physicians, and surgeons hesitated to risk their 
reputations by practising the art, he became 
Queen Charlotte’s Obstetrician.

B ut this sensitive, scholarly man, who showed 
such compassion for his patients and concern 
for his pupils, had interests that ranged far 
outside medicine.

T h e  book is written in the first person, and if 
this suggests that some historical accuracy has 
been sacrificed, it has also made it easier for 
the author to construct a fascinating narrative.

N .B .T .

EMERGENCY SURGERY OF THE HAND. Eric 
Moberg. E. & S. Livingstone Ltd. 10s 6d net.

Primary management of the acute hand 
injury is the responsibility of the general 
practitioner, the casualty officer and the 
surgeon. T his comprehensive little monograph 
is for those who cannot afford the tim e to 
consult a larger text on the subject. Let it be 
said however that Professor M oberg is an inter­
nationally known figure in this field and con­
denses into 70 pages information he considers 
essential from his experience. l i e  stresses the 
importance of preventing infection, of Bunnell’s 
atraumatic operative technique, of immobilising 
the hand in its functional position, and of 
quantitive assessment of the sensory function 
(tactile gnosis) of the hand; he includes a test 
for sensory loss based on the Ninhydrin 
reaction.

T h e  book reads easily and has been translated 
from the original Swedish, via Germ an, by M r. 
M cQ uillan, Senior Lecturer in Orthopaedic 
Surgery at this university. It is well worth the 
financial outlay.

M .F .M .

THE MEDICAL and DENTAL DEFENCE 
UNION OF SCOTLAND LTD.

BENEFITS OFFERED BY THE UNION :

Defence of claims for alleged negligence in professional work and of actions for 
slander arising out of professional acts and relations, and indemnity for damages 
and legal costs arising from such claims.
Defence of claims against a principal in respect of acts by an assistant or locum. 
Advice on difficulties arising out of professional practice.
A ll benefits available to members in Scotland, England, W ales, Northern Ireland, 
Isle of M an, and Channel Islands, and to Short Service Officers with H .M . Forces, 
in any part of the world, provided the Total Com m issioned Service does not exceed 
five years. .
Benefits of M em bership for new graduates available from  date of application 
provided duly registered at that date.
T h e  subscription for new graduates is £3 per annum, for the first three years after 
qualifying thereafter normal subscription of £6 for members practising medicine 
and £4 for members practising dentistry.
A n entrance fee is not payable by those who are elected to membership within 
twelve m onths of their first registration.
Fu ll particulars and Form s of Application for M em bership can be obtained from 
the Secretary.

C. C. MILLAR, T.D., C.A.
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