
THE HEBERDEN SOCIETY
A meeting of the Society was held at

the Royal Free Hospital, Gray's Inn Road,
London, on Feb. 14, 1947, with Mr. S. L.
Higgs, President, in the Chair.

Discussion on Brachial Neuralgia
DR. ERNEST FLETCHER, opening the dis-

cussion, began by considering the causes of
this syndrome on a regional anatomical
basis. Finally, he came to the causes of
brachial neuralgia which operate around
the ribs and clavicle, and devoted the re-
mainder of his address to this aspect of the
problem. The principal causes in this area
are: (1) cervical rib; (2) abnormalities of
the first thoracic rib; (3) abnormal thor-
acic outlet; (4) costo-clavicular compres-
sion; (5) scalenus anterior syndrome; (6)
aneurysm of subclavian artery (resulting
from one of the above and producing
pressure symptoms); (7) compression over
a normal first thoracic rib.

After giving a brief sketch ofthe anatomy
of the structures which pass between the
clavicle and the first rib, he pointed out
that the subclavian vein was the most
medial structure and came within the
" jaws of the vice " represented by the rib
and clavicle. It was thus likely that any
constriction in this neighbourhood would
affect the vein first. In addition to this,
the scalenus anterior muscle to some extent
protected the artery and the roots of the
eighth cervical and first dorsal nerves, so
that it seemed as if the operation of
scalenotomy might in some cases remove
the protection to these structures and
make the patient's symptoms worse. Le
Vay (1945)1 had reported such a case. In
spite of this, however, the operation was
sometimes successful.
The old concepts of cervical rib and

scalenus anterior syndrome had been
modified as the importance of constriction
at the thoracic inlet and between the
pectoralis minor and the coracoid process
became increasingly recognized. This con-
cept of costo-clavicular compression was

first suggested in 1939 by Eden,' and was
brought forward to explain the finding of
an aneurysm of the subclavian artery
distal to a cervical rib. Falconer and
Weddell (1943) 2 and Wright (1945) 3 had
stressed the fact that various positions of
the shoulders might lead to pressure on
the subclavian artery and obliteration of
the radial pulse. The significance of these
observations had yet to be assessed. It
was evident that it was important to
identify the structure involved at an early
stage in any new case. To this end various
methods were in use. The angle of the
clavicle with the horizontal gave some
indication of the height of the shoulder
girdle relative to the thorax. A radio-
graph of the thoracic inlet gave the ratio
between the midline and the outer edge
of the first rib in relation to the midline
and the acromio-clavicular process. This
naturally should be equal on the two sides,
and, in common with such things as
scoliosis, gave an indication of asymmetry
of the inlet. Walshe and others (1944) A
stressed this, and concluded that asym-
metry was a factor in the production of
many of the symptoms.

In considering the symptoms themselves,
it was necessary to determine whether
venous obstruction was a substantial
factor. Dr. Fletcher, working with Dr.
C. F. Hawkins, had done some estimations
of venous pressure in normal subjects and
had compared the results obtained with
those found in cases of first rib thoraco-
plasty, where costo-clavicular compression
could not be a factor. Twenty-six estima-
tions of venous pressure showed an average
rise of 6-7 cm. when the shoulders were
braced backwards, whereas the average in
8 cases of thoracoplasty was only 2-3 cm.
A fall of venous pressure occurred in 3 of
these latter cases, but in none of the others.
In 7 ofthe 26 cases the pulse was obliterated
by bracing back the shoulders, but the

1 Eden, K. C. (1939). Brit. J. Surg., 27, 3.
2 Falconer, M. A., and Weddell, G. (1943). Lancet, 2,

539.
8 Wright, I. S. (1945). Amer. Heart J., 29, 1.
4 Walshe, F. M. R., Jackson, H., and Wybum-Mason,

R. (1944). Brain, 67, 141.
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venous pressure showed more than the
usual rise. No relationship could be
demonstrated between the rib-clavicle ratio
and the rise in venous pressure. Sampson
and others (1940)1 wrote an excellent paper
on this aspect, and showed the importance
of the superficial collateral circulation
which does not pass through the sub-
clavian vein. This was an important
factor, as it might lead to false conclusions
from the estimations of venous pressure.
The arterial manifestations included

such symptoms as cyanosis, marked pallor,
and sometimes Raynaud-like attacks in
the arms and fingers. The ischaemia and
pain ih the limb, sometimes accompanied
by embolism arising from the occluded
subclavian, were inconstant features. A
trap for the unwary existed in the fact that
an aneurysm, either patent or occluded,
might cause symptoms of a neurological
character from pressure on the nerve
trunk. Nervous manifestations included
sensory symptoms, pain, and paraesthesiae
referred to the hand and fingers. It was
somewhat doubtful whether the classical
description of motor symptoms, including
wasting of the outer half of the thenar
eminence, were as constant as was usually
described. The patient was usually a
woman in the older age groups, and pre-
cipitating factors, such as a history of
carrying heavy weights or a baby, were
common. The drooping of the shoulders
after childbirth might be responsible.
Paralysing the scalenus anterior was of
use as a clinical test, to see whether this
muscle were playing any part in the pro-
duction of symptoms. Unfortunately, the
results were somewhat anomalous, but in
at least 2 cases where it had previously
been obliterated this procedure had been
followed by the reappearance of the radial
pulse on bracing back the shoulders.

Lastly, the syndrome ofacroparaesthesia,
or compression over a normal first rib,
was discussed; and it seemed clear that
many cases fell into this group, which was
due to a sagging of the shoulder girdle.
The cases usually complained of bilateral

1 Sampson, J. J., Sanders, J. B., and Capp, C. S.
(1940). Amer. Heart J., 19, 292.

pain or numbness, and as a rule there
were no physical signs and the symptoms
came on at night. Purdon Martin has
described similar syndromes in the legs.

It now seemed clear that brachial neuritis
was uncommon, but occurred in two fairly
well defined forms, one of greater frequency
than the other. A true neuritis might be
associated with focal sepsis; more com-
monly it occurred in epidemics such as had
been described by several authors, notably
Wyburn-Mason (1941),1 Spillane (1943),2
and Turner (1944).3 They had all been
recorded during the 1939-45 war, and as
the clinical picture had varied it would be
interesting to see whether these epidemics
continued in peace-time.

* * *

DR. PURDON MARTIN said that looking
through a manual ofneurology by Gowers pub-
lished fifty years ago he found all sorts of
"irritative"conditions which gave rise to tender-
ness and pain down the arm attributed to
interstitial brachial neuritis. During the last
half century this group of brachial neuritis had
been so broken up into all the conditions that
Dr. Fletcher had enumerated in his compre-
hensive survey that they were now exercised
in their minds as to whether interstitial neuritis
even existed. Gowers had referred to one
particular group of cases which he called
radicular neuritis, by which he meant that the
signs were referable to a single spinal root;
and those were cases which had been inter-
esting neurologists and others during the last
few years because it had been discovered that
many of them were due to lesions of an intra-
vertebral disc. Such lesions were not at all
infrequent in the cervical region, and they gave
rise to signs and symptoms which were due
partly to nervous involvement and partly to
vertebral disturbance. The nervous signs and
symptoms were nearly always those resulting
from pressure on a single nerve root, and in
the cervical region there was a very strong
tendency for such lesions to be about the fifth
and sixth cervical vertebrae. When the disc
affected was the one below the sixth vertebral
body it gave rise to compression of the seventh
cervical root, and that was the commonest, the
,one above being not very common, and the
others-the high ones-decidedly uncommon.

1 Wyburmi-Mason, R. (1941). Lancet, 2, 662.
2 Spillane, J. D. (1943). Ibid., 2, 532.
3 Turner, J. A. (1944). Brit. med. J. ,2, 592.
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ANNALS OF THE RHEUMATIC DISEASES

In most cases the protruding portion of the
disc came out laterally and interfered with the
nerve root at the intervertebral foramen.
The signs were at first irritative, and later there
were some signs of impairment of function.
An important point concerning the irritative
phenomena was that the distribution of each
root overlapped that of its neighbours, and
although there was only a strip down the
middle of the hand (including the middle
finger) as the primary or principal distribution
of the seventh cervical nerve, nevertheless
fibres from this nerve overlapped the distribu-
tion of the sixth and eighth cervical nerves,
not completely but in certain areas, and par-
ticularly in the lower part of the sixth cervical
are,a, including the index finger. Secondly,
although ordinarily it could not be recognized
until it came down to the hand or lower part
of the arm, there was a representation of the
seventh cervical nerve the whole way from the
vertebral column downwards, and if the nerve
root was irritated then pain occurred through-
out the whole of that distribution, and conse-
quently might be experienced right down the
arm and in the second and part of the first
finger, and possibly more widely than that.
With irritation of the seventh cervical root by
a protruding disc there might then be pain
which came from the vertebral column down
over the back of the shoulder and along the
outside of the arm into the forearm, probably
both at the back and front. It might not all
be pain; sometimes it was merely paraesthesia,
and this was usually felt in the second, and to
a less extent in the first, finger.
Very soon some signs of interference of

function of that root might be experienced,
giving rise to motor, reflex, and sensory dis-
turbances. The motor disturbances were
usually not very pronounced, but if they went
on for a long time then a certain amount of
wasting resulted. (Dr. Martin showed some
radiographs of a patient who had had sensory
disturbance for three years and had wasting
in the forearm and in the triceps.) Far earlier
than this there was a reflex disturbance,
namely, the abolition of the triceps reflex, and
then some loss of sensation might be dis-
covered in the area supplied by the seventh
cervical nerve, namely, in the middle finger
and to a- less extent in the index finger. Very
often a patient would complain only of the
index finger, which he used most. The imporj
tant point was that the signs found were all
referable to the distribution of a single root.

If the patient had all these disturbances

referable to one root-in this case the seventh
cervical-he might complain as well of some
stiffness in the neck and would probably say
that when he bent his head toward the affected
side the pain was aggravated. A radiograph
of his neck might not show anything abnormal,
but if the condition had persisted for some
time there would probably be diminished joint
space, with lipping of the borders of the
adjacent vertebrae, a rigid appearance of the
cervical spine, and possibly slight angulation
at the site of the lesion. In certain cases fuller
evidence could be obtained by injecting an
opaque medium into the theca. Each root as
it left the theca had a little funnel-shaped
sheath of meninges, and these sheaths in turn
could be filled with the contrast mediuln until
the one root which was compressed was
reached, when none of the opaque medium
would go into the funnel. Very often that
was the only abnormality it was possible to
demonstrate with the opaque meditum. The
only satisfactory opaque medium for this
purpose that he had found was pantopaque,
of which there was a certain supply when the
American troops were over here, but which
was now unobtainable. Lipiodol in his experi-
ence was completely useless, and in fact mis-
leading. The only case of his own which had
been operated upon was one in which they
were able to obtain pantopaque and demon-
strate both an indentation of the theca and
failure to fill the root sheath. Unless panto-
paque could be obtained he did not think they
should expect to demonstrate this alteration.
The vertebral signs, then, were stiffness of

the neck, possibly some angulation at the site
of the lesion, and possibly some narrowing at
the intervertebral space. In the case of his
own which he had just alluded to there was
also compression of the side of the spinal
cord, so that the patient, besides having a
neuralgic pain down the left arm, exhibited
the Brown-Sequard syndrome below that leveL
This patient was operated on by Mr. North-
field, who was able to push the theca gently
to the side and expose a protruding " knuckle"
pushing forward the intervertebral ligament,
and as soon as he incised the ligament a fillet
of cartilaginous material quickly wormed its
way out. It was under considerable tension.
The seventh nerve root was stretched over that
protruding knuckle. It was probably not
only the stretching, but also movement, which
caused the pain in these cases.

There had not been call to operate on many
cases. He had asked several of his neuro-
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surgical colleagues their experiences, and
some had done no operation on these cervical
cases. Most had done some in the dorsal
region, and many in the lumbar region, but
they were all chary of interfering with the
cervical or dorsal region because they must
approach from behind, and these protrusions
were in front of the cord, so that there was a
great risk of damage to the cord in the process
of either getting round the theca or going
through the theca and pushing the cord aside.
Therefore the surgeons were not anxious to
operate on these cases, and generally would
do so only if the spinal cord was compressed.
The cases in which a root was compressed got
better in large numbers in the course of a few
weeks or months; few of them lasted for
years. On the whole, the outlook was better
in the cervical cases than in the lumbar, but
he did not know why. He did not suppose
that the protrusion went back, because pro-
trusions were found when the history indicated
that they had probably been present for years;
but the nerve root, he thought, adapted itself,
and that was why in brachial neuritis or in
sciatica a considerable time was usually
required.

It was also important to get the patient in a
comfortable position. The more he was free
from pain the more quickly he got better.
Almost anything done to relieve pain was a
help towards cure. There was cause to
operate on few of these cases, and in general
they made good recoveries. The patient to
whom he had twice referred, who had had
some symptoms for three years, was virtually
free from pain. He had other symptoms
which were referable to severe pressure on one
nerve root, including a certain amount of lack
of postural appreciation, so that he found it
difficult to hold a pen, and it was for that
reason he came under observation, and not so
much because of pain. Therefore, even in
cases where a great deal of pressure persisted,
the pain usually passed off after a few months.
A few words about other syndromes. If

the lesion were higher, then the signs might
be a little different. If a disc compressed the
sixth root it might abolish the biceps jerk or
weaken it, and cause pain on the upper border
of the forearm, and pain in the thumb or
paraesthesia of the thumb or first finger. In
other words, the symptoms were all a little
higher up. The vertebral signs, of course,
were the same. It sometimes happened that
the fifth root was affected. The fifth root
was a root which was very largely motor, and

E

if at all badly affected was more liable to cause
paralysis than any of the other roots: paralysis
of the deltoid was the outstanding sign.
Other things might give rise to similar signs.

One patient complained of pain in her left
arm, some sensory loss, and wasting in the
extensors of the forearm and also in the small
muscles of the hand. She had lost the triceps
jerk. A radiograph showed that she had
some erosion on the side of the cervical verte-
brae; she proved to have a large neurofibroma
on one of the>nerve roots, which actually came
out beyond the vertebral column and caused
some compression of other roots outside the
vertebral canal. Much of the mass was
removed, and she was to a great extent re-
lieved. Such neurofibromata might give rise
to very similar symptoms, but usually to a
more definite sensory loss than a disc com-
pression, and, later on, to more extensive dis-
turbances. As time went on, the disc disturb-
ance would remain limited to a single root,
whereas the neurofibroma as it expanded
would affect other roots, or it might affect the
cord. Furthermore, neurofibromata gave rise
to a very high protein content of the cerebro-
spinal fluid, while the disc lesion caused
practically no alteration. A simple radio-
graph would probably show some disturbance,
and an oblique view, taken to show the verte-
bral foramina, would probably show a con-
siderable enlargement of one foramen, whereas
the disc lesion did not. Some obstruction
would probably be found in the theca.

Dr. Fletcher had referred to what the speaker
called paralytic brachial neuritis. Since about
1939 they had, he thought, to acknowledge
two forms of brachial neuritis-the old-
fashioned " interstitial " form, and the new-
fashioned paralytic brachial neuritis which
they began to see just before the outbreak of
the war in 1939, and which continued through
most of the war years. These cases were
often associated with severe pain, but the
unusual thing about them was-the paralysis.
They affected all parts of the plexus, and
caused paralysis of any bf the muscles supplied
by the nerves of the brachial plexus.
The only cause of pain Dr. Martin could

mention which was not on Dr. Fletcher's list
was thalamic pain-a condition which oc-
curred in association with lesions affecting the
thalamus. It was usually associated with
hemiplegia, and it was characterized by con-
siderable over-reaction to painful stimuli and
possibly spontaneous pain. That was some-
times regarded as brachial neuritis or brachial
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neuralgia, and he had known several cases in
which the patient had received treatment to
the arm itself, whereas the arm was affected
only as part of the cerebral syndrome.

In reply to Dr. Hoffman, Dr. Purdon
Martin said that the younger the patient the
more likely was the lesion, low or high, to be
a disc lesion, but in older patients arthritic
conditions came much more into the picture.
He believed that osteo-arthritis made the disc
more brittle and caused greater liability to
adhesions.
The PRESIDENT said that in his hospital the

experience of disc injuries and their treatment
corresponded with that of Dr. Purdon Martin.
The orthopaedic department and the neuro-
surgical department worked closely together
and the neuro-surgeons carried out the opera-
tions on the discs-on lumbar discs about
three or four hundred to three or four (that
sort of figure) on cervical discs. He had been
impressed by the case of a man who came to
the out-patient department with intense pain
in both arms, deformity of the neck, and
spastic muscles. He was admitted to hospital
and the diagnosis of cervical disc lesion, with
all the neurological signs, was made. The
man could not be made comfortable, and,
therefore, under pentothal he had gently
stretched the neck and put him in plaster, and
within two days he was free from pain. Only
that same morning he had seen him walking
about in the ward quite without pain, and the
neurological signs were quickly receding. A
little numbness over the thumbs was all that
appeared to be left. Apart from rest in bed,
it did appear that plaster was a good thing.

Dr. K. N. LLOYD said that, in such cases as
Dr. Purdon Martin had described, of osteo-
arthritis with definite localizing signs, the
majority had a narrow disc space in addition
to the osteo-arthritis. It was a question which
came first. Was it an old disc with secondary
osteo-arthritis on the top of it, or was it an
osteo-arthritis which had degenerated and had
made the disc more liable to rupture? He had
the impression; that the second of these possi-
bilities was the more likely. It was difficult
to find a history of previous trauma and
previous brachial neuralgia to account for an
early prolapsed disc, and, secondly, most
patients had had their symptoms for weeks or
months, and often the symptoms came on
suddenly. Radiographs showed that the
osteo-arthritic changes were too marked to
have come in a matter of weeks or months.

Mr. TIPPETT had been impressed in some
cases of lesions of a lumbar disc with sciatica
by the dramatic relief after simple manipula-
tion. Many cases of brachial neuralgia which
might be put down to prolapsed disc lent
themselves to ordinary physiotherapy methods.

Dr. L. C. HILL said it was his impression, on
seeing some of these cases of neuritis in the
arm to which Dr. Fletcher had referred, that
those in which the sixth and seventh cervical
roots were affected nearly always recovered,
either quickly or slowly, whereas those in
which the fifth cervical root was affected
never, or virtually never, recovered. He
wondered whether that was a correct observa-
tion, and, if so, whether there was any reason
for it.

ROYAL SOCIETY OF MEDICINE
SECTIONS OF MEDICINE AND PHYSICAL MEDICINE

A joint discussion between the sections of
Medicine and Physical Medicine of the Royal
Society of Medicine, on the aetiology of
rheumatism, ws held on Jan. 28 in London.
This was opened by Dr. W. S. C. Copeman,
who reviewed the history and development of
the various theories that had been held with
regard to aetiology. Dr. Philip Ellman then
gave a symposium of the known facts bearing
on the causation ofrheumatic disease and allied
arthropathies, together with photographs and
radiographs of cases and some graphs showing
the incidence offactors such as age, occupation,
worry, shock, poverty, etc., on different
rheumatic types. He favoured the unitarian
theory of the causation of rheumatism.

Dr. G. D. Kersley followed this summary
with a reasoned argument for a sensitization

factor as the connecting link between the
various syndromes-first excluding osteo-
arthritis as being a disease ofjoints occasioned
by a predisposition to early senility coupled
with trauma or repeated microtraumata. The
remaining syndromes were all generalized
conditions of the mesodermal tissues, and he
reviewed the evidence for the hypothesis that
they were due to " an altered reaction of the
macro-organism to invasion by a foreign
protein ", and connected all the known
aetiological factors either with depression of
immune body formation (circulating antibody)
or production of allergens. Graphs were
shown indicating how the relative proportions
of cell-fixed and circulating antibody could
account for either the acute or chronic
rheumatic states.
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