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THE TREATMENT OF PAIN *

SIR RUSSELL BRAIN, BT., D.M., LL.D., D.C.L., F.R.C.P.

London

There is perhaps no subject of greater practical importance
to doctors of all kinds than the treatment of pain. Pain is a
biological necessity, and those rare individuals who are
born with congenital indifference to pain suffer not only
from the fact that they get no warning of injuries, but also
from arthropathic joints. While there must still necessarily
be much that is empirical in our treatment of pain, a rational
therapy must depend upon an understanding of its anatomy
and physiology. Here there have been considerable changes
during recent years. Until about 20 years ago it was thought
that there were specific nerve-endings associated with parti
cular forms of sensation and that pain fibres had free nerve
endings with special receptors. It was thought further that
each form of sensation was conducted by its own specific
nerve fibres in the peripheral nerves, there being a correlation
between the size of the fibre, the rate of conduction and the
quality of the sensation. Within the spinal cord there was
believed to be a segregation of fibres concerned with the
conduction of pain, heat and cold, together with some of the
touch fibres, in separate, but overlapping, pathways in the
opposite spinothalamic tract. The optic thalamus was
regarded as an end-station for pain, in the appreciation of
which the cerebral cortex was held to play no part except,
possibly, an inhibitory one, and the frontal lobe was not
known to play any part in the awareness of pain or the
reaction to it.

Today doubt has been cast upon the existence of specific
nerve-endings, and Lele and Weddell (1956) have shown that
the cornea, which contains only free nerve-endings, is not
sensitive only to pain, as had been supposed, but also to touch,
heat and cold. Doubt has also been cast upon the existence
in the peripheral nerves of fibres concerned with particular
forms of sensation, and much evidence has accumulated that
what determines the quality of a sensation that is to be
experienced is the pattern in space and time made by the
nerve impulses excited by the appropriate stimuli, and con
ducted up the peripheral nerve (Sinclair, 1955). It is pro
bably still true, however, that pain depends especially upon
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small, rapidly conducting fibres. The pattern theory of
sensation has, as we shall see, one great advantage, that it
offers a satisfactory explanation of various abnormal types
of pain and allied sensation as distortions of the normal
pattern. When we come to the spinal cord it may well be
that here again patterns or rhythms of nervous impulses
underlie different forms of sensation, and possibly the same
fibres at different times conduct different forms of sensation.
If this is so, the overlapping of the representation of pain,
heat and cold in the spinothalamic tract, for example, might
be due, not to the fact that the fibres separately concerned
with each of these forms of sensation are intermixed, but
that the same fibres take part in conducting different forms of
sensibility. The importance of the optic thalamus in the pain
pathway remains, but recently it has been thought that the
cerebral cortex may play some part in awareness of pain.
The operation of leucotomy, and the use of such drugs as
chlorpromazine, have shown that the frontal lobes have an
important, if not yet fully understood, part to play in our
reactions to pam, a point to which I shall return later.

PAIN DUE TO LESIONS OF PERIPHERAL NERVES

AND NERVE ROOTS

1. External pressure.
Tills accounts for a large group of disorders of peripheral

nerve and nerve roots. It is a familiar fact that simple pressure
on a peripheral nerve does not immediately cause pain.
Prolonged pressure upon a nerve root, or peripheral nerve,
however, causes oedema and, if unrelieved, eventually
fibrosis, both conditions which cause pain and other disturb
ances of sensibility within the distribution of the nerve root
or nerve affected.

Common examples of this pathological change resulting
from pressure are (1) compression of the median nerve in
the carpal tunnel, (2) meralgia paraesthetica, in which the
lateral cutaneous nerve of the thigh is compressed as it
passes through the fascia beneath the inguinal ligament,
(3) Morton's metatarsalgia, (4) ome cases of cervical rib,
(5) acute compres ion of a cervical nerve root in an inter
vertebral foramen by an intervertebral disc protru ion, and
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(6) chronic compression of a cervical nerve root in the fora
men in cervical spondylosis. (7) In 'sciatica' the compression
affects the 5th lumbar or 1st sacral nerve root.

2. Altered pain pattern resulting /rom nerve degeneration.
It has been suggested that certain particularly unpleasant

disorders of pain sensation may be explained as the result
nerve degeneration if a reduction in the number of pain
fibres and po sibly also disturbance of insulation of those
that remain, causes a distortion of the pain pattern. The
result may be not only pontaneous pains, but a peculiarly
unpleasant sensation resulting from painful stimuli, often
associated with a raised threshold for pain and some delay
in conduction, a condition known as hyperpathia. Some,
or all, of these features are often seen in polyneuritis, when
the sole of the foot is scratched or pre ure is exerted on the
calf. The condition occurring after nerve injury, and called
by Head 'protopathic sensibility', also shows some. of these
features. In causalgia the condition is probably more com
plex, and the sympathetic nervous system appears to be
involved.

3. Herpes zoster.
This illustrates the complexity of the ways in which pain

may be produced by a comparatively simple process. .The
initial reaction to the virus infection is an inflammatory
oedema of the nerve root, peripheral nerves and skin in the
segment or segments involved. Later this may give place to
scarring. Here, then, we encounter compression of nerve
fibres, and altered pattern from degeneration, and involvement
of nerve-endings in the scar tissue in the skin.

PAIN DUE TO DISEASE OF THE CERVICAL

INTERVERTEBRAL DISCS

4. An even more complex situation arises when a nerve
root or roots are involved in disease of the spine and I will
illustrate this by discussing some aspects of the pain produced
by protrusion of cervical intervertebral discs. An acute
protrusion of a single intervertebral disc into its corresponding
foramen is a comparatively simple cause of pain. Yet even
this situation is complex, since pain in part originates from
the spine itself and is associated with considerable spasm
of adjacent muscles, while the reference of pain not only to
skin, but also to muscles and joints innervated by the affected
spinal root, may sometimes give rise to diagnostic difficulties
simulating, for example, myocardial infarction.

When we come to the pain produced by chronic disc
protrusion in cervical spondylosis the Situation is much
more complex. One or more nerve roots become tethered
in their intervertebral foramina and their progressive com
pression in this way may cause pain. But cervical nerve
roots have a fairly long oblique course within the spinal
canal and may therefore be compressed by a disc protrusion
at a higher level than the one corresponding to the foramen
by which they emerge. Moreover, narrowing of the cervical
intervertebral discs shortens the neck relative to the spinal
cord and this may lead to compression of nerve roots in the
foramina which are not themselves narrowed. Since the
pain caused by irritation of one spinal nerve root may extend
in some cases more widely than its recognized distribution,
and since the other factors I have mentioned may also
operate, it is not always easy to correlate the distribution
of the pain with changes visible in the X-rays.

Sometimes it is not easy to say why pain should suddenly
develop in a patient whose cervical spondylosis, and accom
panying foraminal narrowing, is undoubtedly of long
standing. I think that in such cases the explanation must
often be that some unnoticed trauma-frequently, perhaps,

. traction on the brachial plexus-sets up a pain which the
pathological condition perpetuates.

In addition to the pain of root irritation there is often
some degree of pain in the neck itself, and this may be
referred from the ligaments, muscles and joints though,
again, it is often surprising how little pain is associated with
gross bony change as shown in the X-rays. Finally, referred
pain may itself induce peripheral changes, particularly in
muscles, which in turn give rise to fresh pain. The best
example of this is the so-called 'frozen shoulder' which is
not infrequently associated with cervical spondylosis.

THE FROZEN SHOULDER

The frozen shoulder again illustrates the complexity of pain
production. From the physician's point of view, leaving
out of account direct trauma, the chief known associations
of the frozen shoulder are (1) cervical spondylosis, (2)
immobilization due to nervous disease, especially hemiplegia
and Parkinsonism, and (3) referred cardiac pain as in angina
or after myocardial infarction. Reflex factors, referred pain
and immobilization play a variable part in the production of
this symptom. When a frozen shoulder is associated with
cervical spondylosis the latter may also be responsible for
sensory or motor symptoms referred to the hand and so give
rise to one variety of the shoulder-hand syndrome, but it is
worth remembering that it is not uncommon to find both
cervical spondylosis and carpal tunnel compression of the
median nerve in the same patient, and if such a patient also
has a frozen shoulder we have to deal with a shoulder-hand
syndrome of a different kind.

THE TREATMENT OF PERSISTENT PAIN

It will be clear from what has been said that the satisfactory
treatment of persistent pain can be based only upon an
accurate assessment of the pathological factors involved.
When we are dealing with a simple oedema some form of
immobilization of the affected part may allow the oedema to
subside. This is plain in the benefit derived from rest, with
or without mechanical immobilization, in cases of pain due
to intervertebral-disc protrusion. At either end of the spine
traction may sometimes help to diminish pressure upon a
swollen nerve root. When the position of the nerve is such
that a recurrence of pressure, and hence swelling, is likely
to follow a renewal of movement, surgical decompression
is likely to be called for, as in the case of compression of the
median nerve in the carpal tunnel, and of the lateral cuta
neous nerve of the thigh in meralgia paraesthetica, but
surgery is very rarely necessary in the treatment of nerve
root pressure by an acute cervical intervertebral-disc pro
trusion. The value of manipulation is probably chiefly in
breaking down contractures which cannot be overcome in
any other way.

Post-herpetic neuralgia is best prevented by a thorough
treatment of the infection in the acute stage, or by X-ray
irradiation of the affected nerve roots if the pain is still
troublesome a month after the onset. If the pain still persists
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relief can often be obtained by applying a mechanical vibrator
to the painful area, and it is often advantageous to train the
patient to use thi him elf. erve block and chordotomy
should rarely be required.

Sympathetic block is of pecial value in the treatment
of cau algia, probably becau e the efferent fibre of the
sympathetic play a part in maintaining the pain.

The technique of Maher (1957) is a promising advance
in the treatment of the pain of inoperable malignant disea e.
It is based upon the fact that phenol in certain concentrations
has a selective effect upon the pain fibres, which he interrupts
by extradural or intrathecal injection. Chordotomy i
occasionally helpful for the treatment of per i tent pain
in the lower half of the body, for example, po t-herpetic
neuralgia, painful phantom lower limb, and the pain of
malignant disease. The spinothalamic tract should be
divided on both sides.

The operation of frontal leucotomy reveals that the
ensation of pain, which appears to us a simple and single

experience, is complex in its representation in the nervous
ystem, for after leucotomy it is not the perception of pain,

but the reaction to pain which is altered. A pain will still
be perceived, but it will ha e lost its distressing effect. Phar
macologically, drugs such as morphine, pethidine and
methadone appear to act on the frontodiencephalic path
ways-in other words, to depress those parts which are
permanently interrupted in leucotomy. There is some
dispute whether unilateral leucotomy is as effective in the
relief of pain as the bilateral operation. In two recent series
of 102 cases altogether, it was reported that the result of
leucotomy for pain had been good in 46, fair in 32 and
poor in 24. It appears to be of no value for psychogenic
pain. It is probably justified only in the treatment of in
operable carcinoma and, as the same results can to an

increa ing extent be obtained with drug, it will probably
fall into disu e.

P YCHOGE IC PAIN

We are all familiar with patient who complain bitterly
of pain for which no organic cau e can be di covered. They
are mo tly middle-aged or elderly women and the ite of
the pain is u ually the face, the genitalia, the bladder or the
rectum, and the pain usually excite con iderable emotional
reaction. In view of the powerful influence of the mind
both in inhibiting and enhancing pain it i likely enough
that pain should ometimes be a symptom of psychological
disturbance. I am ure that this happen but, in some such
cases as those I have described, especially when the on et
occurs in a person of previously stable personality, I have
sometimes wondered whether there may not be ome under
lying organic disturbance of function, perhap in the auto
nomic nervous system.

This is a most difficult condition to treat. The earlier
treatment is begun, the more likely it is to succeed. The
temptation to interrupt the pain fibres by nerve block or
surgery should be resisted, since it almost invariably makes
the patient worse. Everything pos ible should be done to
raise the threshold for pain, and this includes the judiciou
use of drugs with care to avoid the risk of addiction. In
some cases the acceptance of the situation by the patient in
itself affords some relief. Simple psychotherapy may be
helpful, but analytical treatment, deep enough to eliminate
the symptom, will sometime precipitate a depression.

REFERE CES

Lele, P. P. and Weddell, G. (1956): Brain, 79, 119.
Maher, R. M. (1957): Lancet, t, 16.
Murray, R. O. (1957): Brit. J. Radiol., 30, 2.
Sinclair, D. C. (1955): Brain, 78, 584.

BOOKS RECEIVED-BOEKE ONTV G

Emergencies in General Practice. Special commissioned articles
from the British Medical Journal. Pp. 470. 25s. net. London:
British Medical Association.

Structural Psychology De Humani Mentis Fabrica. By D. and
K. Stanley-Jones. Pp. vi + 179. 21 s.. postage 9d. Bristol:
John Wright & Sons Ltd. 1957.

The Stress of Life. By Hans Selye, M.D. Pp. xx + 324. With
illustrations and plates. 18s. net. London, ew York and
Toronto: Longmans, Green & Co. Ltd. 1957.

Some Milestones in the History of Hematology. By Camille Drey-
fus, M.D. Pp. vi + 87. 1lJustrations. 84.50. ew York
and London: Grune & Stratton, Inc. 1957.

The Life ofMammals. By J. Z. Young, M.A., F.R.S. Pp. vii + 820.
Illustrations. 84s. Oxford: Oxford University Press. 1957.

The Medical Annual. Seventy-fifth issue. Edited by Sir Henry
Tidy, K.B.E., M.A., M.D. (Oxon), F.R.C.P. and R. Milnes
Walker, M.S. (Lond.), F.R.C.S. Pp. xl + 570. Plates LIl.
Bristol John Wright & Sons Ltd. 1957.

The ew Public Health. Fourth Edition. By Fred Grundy, M.D.,
M.R.C.P., D.P.H. Pp. 214. Illustrations 21 + 23 diagram.
18 . net. London: H. K. Lewis & Co. Ltd. 1957.

Schizophrenia in Psychoanalytic Office Practice. Edited by Alfred
H. Rifkin. Paper presented at the 1956 Sympo ium of the
Society of Medical Psychoanalysts held in ew York. Thirty
Contributors. Pp. x + 150. 4·00. ew York and London:
Grune & Stratton, Inc. 1957.

Aids to Opluhalmology. Eleventh Edition. By P. McG. Moffatt,
M.D. (Lond.), M.R.C.P., F.R.C.S. (Eng.), D.O.M.S. Pp.
282. Illustrations. IOs. 6d. London: Bailliere, Tindall &
Cox Ltd. 1957.

3

Trials of Evans and Christie. Edited by F. Tennyson Jesse. Pp.
c + 379. 161l1ustrations. 30s. London, Edinburgh, Glasgow:
WiUiam Hodge & Co. Ltd. 1957.

Peripheral Circulation in Health and Disease. By Waiter Redisch,
M.D., F.A.C.P. and Francisco F. Tangco, M.D., B.S. with
a special selection by R. L. deC. H. Saunders, M.D., F.R.S.E.
Pp. vi + 154. 25 Plates. 7·75. ew York: Grune &
Stratton, Ine. 1957.

Aids to the Diagnosis and Treatment of Diseases of Children.
Tenth Edition. By F. M. B. AlIen, M.D., F.R.C.P. (Lond.).
Pp. 302. IOs. 6d. London: Bailliere, Tindall and Cox Ltd.
1957.

Systemic Arterial Embolism. By John Martin Askey, M.D.
Pp. x + 157. Illustrated. 5·75. ew York and London:
Grune & Stratton, Inc. 1957.

l.A.M.A. Clinical Abstracts of Diagnosis and Treatment. Pp.
vi + 564. 5·50. ew York and London: Intercontinental
Medical Book Corporation with Grune & Stratton, Inc.
1957.

Tuberculosis ursing. Second Edition. By Jessie G. Eyre, M.A.,
S.R. ., B.T.A. (Hons.). Pp. xvi + 354. Illustrations 9 .
25 . net. London: H. K. Lewis & Co., Ltd. 1957.

Cryptorchism. By Charles W. Chamy, .D. and William Wolgin,
M.D. Pp. viii + 140. 28 Illustrations. 5·85. ew York:
Paul B. Hoeber, Inc. 1957.

A Synopsis of Otorhinolaryngology. By John F. Simpson, F.R..S.,
lan G. Robin, F.R.C.S. and J. Chalmers Ballantyne, F.R.C.S.
With a section on eurology of the Ear, 0 e and Throat
by Charle Harold Edwards, M.R.C.P. Pp. xii + 455. 8
IUustration. 42. Bristol: John Wright & Sons Ltd. 1957.


