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MEDICINE TODAY

Pain in the Neck and Arm
" Medicine Today " is the television series for doctors produced
by the B.B.C. Advice on the preparation of the programme is
given by the Association for the Study of Medical Education.
The programme on B.B.C. 2 on 27 February was on the

subject of cervical disc lesions. Printed below is an article pren.
pared with the help of expert contributors to complement the
television programme, which will be repeated on B.B.C. I on
6 March at about 11.00 p.m.

Pain in the neck or arm is a common complaint, but since the
mortality is low the pathological cause of many of the common
syndromes is uncertain. Pain may arise from disease processes
In any of the structures in the head, neck, or arm, and may
indeed be referred to some of these structuics from other parts
of the body. A similar pattern of pain may be produced by a
variety of conditions, some more sinister than others. An
accurate history, informed observation, and a systematic clinical
examination based on the functional anatomy of the region is
essential for diagnosis.

Characteristics of Pain

The patient presents with pain, and its characteristics are
important. Pain that arises from superficial structures is usually
associated with local tenderness and is often well localized at
the site of the lesion. Pain from deeper structures is more
diffuse and is usually felt over a wide area, often without super-
ficial tenderness. The area of referral is sometimes charac-
teristic-pain arising in the anterior part of the capsule of the
shoulder may be referred to the front of the elbow, and pain
from the supraspinatus tendon is felt at the insertion of the
deltoid at times.

Pain arising from peripheral nerve lesions is almost always
distributed along the course of the affected nerve. In the
carpal tunnel syndrome the distal pain, paraesthesia, and weak-
ness are strictly anatomical in site, but commonly there may be
a diffuse and unpleasant sensation from the wrist to the inner
border of the upper arm.

Root pain is of a dull aching type and is usually described
as " shooting " down the arm when the patient coughs or moves
suddenly. It is also often worse at night and may interfere
seriously with sleep.
Paraesthesia.-This sensation may sometimes be associated

with vascular compression as in the thoracic inlet syndrome,
but it is far more often a manifestation of nerve or nerve root
compression. The distribution of paraesthesia is very rarely
truly segmental, but if it is felt over the lateral side of the
forearm and hand it may be associated with a carpal tunnel
lesion or a lower cervical root lesion. Over the medial aspect
of the forearm and the ulnar side of the hand the paraesthesia
may be associated with ulnar nerve lesions or C 8/T 1 root
lesions.

Acroparaesthesia.-This term is used to describe a syndrome
usually seen in middle-aged women, in which the complaint is
of pain, numbness, or paraesthesia running down both arms,
but in which physical signs are lacking. Many cases are due
to bilateral carpal tunnel compression, but there remain some

in which the condition is associated with dropping of the
shoulder girdle. These patients respond well to physiotherapy
designed to correct the postural defect by strengthening the
musculature around the shoulders.

joint Movements
A systematic examination of joint movements, active, passive,

and resisted, is highly informative. Robert Jones's precepts of
50 years ago remain as true as ever. They are:

(1) Pain on movement in every direction suggests a lesion
in the joint or of the parts intimately connected with it.

(2) Freedom of movement in one or most directions, but not
in all, suggests a lesion of some group of structures outside the
joint proper.
To these may be added:
(3) Pain on resisted movement usually arises from the muscles

or tendons responsible for the resistance.
If these principles are applied to the examination of the

movements of the neck, shoulder, and arm, and are allied with
knowledge of the segmental level of the resisted movements of
the joints of the upper limb (see Table), it is possible to reach
an accurate anatomical diagnosis.

The Segrmental Derivation of Specific Arm Movements
S

Segmental ILevelI Joint Movement
C 3 and C 4 Shoulder Shrugging
C 5 and 6 Shoulder r Abduction

Lateral rotation
Flexion

Elbow Supination
# L ~~~~~~~~Extension

C 6 and 7 Elbow Pronation
Wrist Extension

C 6, 7, and 8 Shoulder Adduction
Medial rotation
Flexion
Extension

C 7 and 8 Wrist Flexion
Metacarpophalangeal (thumb and fingers) Extension
Interphalangeal. Joints of fingers FlexionExtension

C 7, 8, and D 1 Thumb: carpometacarpal Abduction
Thumb: metacarpophalangeal Flexion

C 8 and D 1

Thumb: carpometacarpal

Fingers: metacarpophalangea;

Flexion
Adduction
Opposition
Flexion
Abduction
Adduction

_I

Cervical Spine
Because of the intimate anatomical relationship between the

posterior spinal joints, the spinal cord, and the intervertebral
discs it is better to consider disease affecting these structures
together.

CERVCAL SPONDYLOSIS

\. w ~~~MIPDL
* Z ~~~~~~LOWER.,

FIG. 1.-Distribution of referred pain in cervical
spandylosis.
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Pain in Neck and Arm

Osteoarthrosis of the Cervical Spine.-Radiographic changes
of degenerative joint disease in the cervical spine are almost con-
stant findings in adults over the age of 40, and are shown
by narrowing of one or several disc spapes with or without
lipping of the vertebral bodies and sometimes encroachment on
the intervertebral foramen by an osteophyte. There is also an
accompanying degenerative change in the posterior cervical
joints. This is a common cause of acute or subacute attacks of
local stiffness, discomfort, and pain, which spread to the occiput,
shoulder, or to the hand, depending on the level of the cervical
spine most affected (Fig. 1).
The treatment is rest, heat in the form of short-wave dia-

thermy or radiant heat, neck traction, a cervical collar, or
cautious manipulation. There is evidence that nerve roots may
be anchored by dural adhesions which may be freed by mani-
pulation. However, when there is evidence of a herniated disc
as shown by well-marked root signs, manipulation is contra-
indicated because of the danger of possible damage to the
spinal cord.
Acute prolapse of a cervical disc may occur as a result of

traumatic injury, particularly road accidents, or as a result of
degenerative changes. The signs and symptoms and their
severity depend on the site of the prolapse and the rate or
degree of protrusion (Fig. 2). Thus small intraforaminal

';~~~~/~~~;, ;~~V.
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DORSOME DIAL

FIG. 2.-Site of protrusion of prolapsed intervertebral disc in
the cervical spine.

protrusions are a common cause of acute pain in the neck
with associated muscle spasms and segmental referred pain
or weakness. The pain is likely to be made worse by
coughing and by movement of the neighbouring part of the
spine. The dermatome (Fig. 3) is likely to be hyperalgesic
and hyperaesthetic, though interference with conduction may

cause loss of light touch, pin-
'5 4 Aprick, and two-point discrimi-

C4 gnation. A dorso-lateral pro-
trusion may cause either cervical

21 ,2 myelopathy or anterior nerve
root compression, in which case
the muscles supplied by that
root are weakened and wasted
by the lower motor neurone
lesion produced. Plain x-ray
films often show considerable

61fjfi^|diminution of joint space with
POSTERIOR osteophytic outgrowths and may

AWERIOR POSTERIOR show some degree of "slip," but
FIG. 3.-Dermatomes of the the presence or absence of a

arm. normal cervical lordosis is often
a more significant indication of cervical root disease or com-
pression. It is well worth taking views in full flexion and exten-
sion as well as oblique views of the cervical spine to show
osteophytic encroachment or instability at different levels. Pro-
lapsed disc or degenerative lesions are the commonest causes of
a painful lesion at the sixth or seventh cervical roots.

hnn
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The treatment of cervical disc lesions with root signs is essen-
tially the use of analgesics and rest, either in bed with the head
supported on pillows in the position of greatest comfort or in
a well-fitting plastic collar. If these methods fail to relieve the
pain rapidly then a trial of traction, either constant or inter-
mittent, may be helpful. Surgical decompression is very rarely
needed, but may help where there are symptoms of cervical
myelopathy, or where there is a well-seen osteophytic encroach-
ment into the intervertebral foramen from which signs or
symptoms are arising.

Other Conditions
Rheumatoid arthritis has a predilection for the upper cervical

spine, and pain in the neck may be a method of presentation
in rheumatoid disease of late onset. The upper three or four
cervical segments are more commonly affected. Less common
lesions in this region which should be considered in the diag-
nosis include primary and secondary neoplasms, myelomatosis,
and syringomyelia.

Shoulder Joint

Disease of the shoulder joint or its surrounding structures
should be considered when there is pain referred to the shoulder,
to the arm, or to the region of the elbow, associated with loss
of range of movement or pain on movement.

Supraspinatus tendinitis is characterized by an arc of painful
movement in the mid-range (70°-110°) on active abduction of
the shoulder and weakness and pain on resisted external
rotation. The symptoms are usually of gradual onset, though
they may be precipitated by a minor strain. Injection of
procaine and local hydrocortisone relieves the pain in most
cases for several weeks and often permanently.

Bicipital tendinitis is another common cause of pain around
the shoulder. Once again the symptoms are usually of gradual
onset, but are often precipitated by a sudden or unusual strain.
Pain is felt in the region of the biceps muscle or at its insertion.
There is tenderness on pressure over the tendon in its intra-
capsular part, and it may tend to subluxate out of the groove
between the greater and lesser tuberosities of the head of the
humerus. Because of reflex inhibition and because of the
synergistic action of brachialis and brachioradialis there is
rarely any pain on resisted flexion of the elbow.

Rupture of Tendons.-It is not unusual for the supraspinatus
or biceps tendon to rupture, particularly in middle-aged manual
workers in heavy industry. The complaint is usually of loss of
movement of sudden onset, and is closely related to injury.
Pain may not be a prominent feature. Once the diagnosis has
been established the advice of an orthopaedic surgeon should
be sought.

Calcific Tendinitis.-In some patients degenerative changes
in the supraspinatus tendon are accompanied by the deposition
of calcium salts in the tendon. These may be seen on x-ray
films just above or close to the greater tuberosity of the humerus.
The condition does not cause symptoms unless the deposit
reaches the surface of the lesion, when it may cause local pain,
or discharge causing a subacromial bursitis. Aspiration of the
deposit may be possible; conservative treatment is rest in a
sling, analgesics, and later radiant heat or diathermy and gentle
but progressive exercise therapy.

Frozen Shoulder.-The tendons of supraspinatus, infra-
spinatus, teres minor, and subscapularis are intimately blended
with the capsular ligament of the shoulder joint, and the term
" rotator cuff lesion" is used to describe minor degenerative
or traumatic lesions of parts of this structure, particularly when
it is not possible by examination to be more specific about the
localization. Periarthritis of the shoulder, or adhesive cap-
sulitis, may arise as a result of degenerative changes in any
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March 1968 Pain in Neck and Arm BRITISH 565
part of the capsule, but the presentation is often relatively
acute.

Typically, the patient is of middle to old age apd complains
of increasingly severe and disabling pain in the shoulder, parti-
cularly at night in bed. Physical examination at this stage may
reveal local tenderness, and radiography may show calcific
tendinitis. There will be limitation of both passive and active
movement, and these signs and symptoms will tend to get
worse. Pain may be referred down the arm to the hand, which
may itself be swollen and painful. Pain may also radiate to
the region of the trapezius, when there may be difficulty in
distinguishing it from pain due to disease of the cervical spine.

After a month or so the pain usually subsides, but the
shoulder is often at this time so stiff that little or no gleno-
humeral movement remains-the frozen shoulder.
Most patients with frozen shoulder eventually regain full

function provided that adequate treatment is available, though
it is difficult to prevent shoulder stiffness increasing in the

acute stage. However, rest together with anti-inflammatory
drugs and sedation will usually relieve the pain ; injections of
local analgesics with local corticosteroids also have their staunch
advocates. Controlled manipulative treatment together with
suitable mobilizing and strengthening exercises is needed in the
later stage. Stiffness from adhesions in the capsular structures
of the shoulder is a common occurrence after any period of
enforced immobilization in the elderly, and is seen following
prolonged bed rest and after recovery from hemiplegia, a frac-
ture, or a cardiac infarction. The treatment is on the lines
already described, but adequate physiotherapy during the
enforced rest will usually prevent this complication.

FURTHER READING

Brain, W. R., Northfield, D., and Wilkinson, M., Brain, 1952, 75, 187.
2 Brain, W. R., Wright, A. D., and Wilkinson, M., Lancet, 1947, 1, 277.
Cyriax, J. H., Textbook of Orthopaedic Medicine, Vol. I, 4th ed., 1962.

London.
'Kiernander, B., Physical Medicine and Rehabilitation, 1953. Oxford.
5Codman, E. A., The Shoulder, 1934. Boston.

ANY QUESTIONS ?
We publish below a selection of questions and answers of general interest.

Benzene as Cleanser

Q.-What is the permissible level of
benzene in a solution containing xylene and
toluene handled by workers cleaning machines,
and is there any way of measuring this level ?
To what extent is it safe to handle nitration
grade or commercial grades of xylene and
toluene ? Is there an efficient non-hazardous
cleansing agent ?

A.-Normal gravure solvent is a mixture
of toluene and a petroleum solvent S.B.P.5.
S.B.P.5 has a special boiling-point range of
90-104' C. There is no set permissible level
for benzene in toluene or xylene solvents,
but they can be purchased with a very low
benzene content (less than 0.5 %). The
benzene content of S.B.P.5 is nil or at most
a trace. The benzene level in solvents may
be measured by infra-red absorption or gas
chromatography method ,, but the user of
the solvents can usually rely on the standard
specified by reputable manufacturers.

S.B.P.5 is commonly used for cleaning
gravure liquid ink from machinery. It is not
suitable for cleansing hands. There is no
completely efficient and non-hazardous hand-
cleanser, but if soap and water are ineffective
there are many reasonably safe proprietary
preparations on the market. It should be
remembered that, though benzene is a toxic
substance and the solvents have narcotic pro-
perties in high concentrations, the greatest
danger in using all these materials is that of
fire.

Chicken-pox and Foetal Abnormalities

Q.-Is there any evidence that chicken-pox
in early pregnancy may cause foetal abnor-
malities ?

A.-Though Tdnduryl has presented evid-
ence to show that the varicella-zoster virus
can cross from the mother to the foetus, a
Ministry of Health report' concluded that
there was no reason to believe that there was

any harmful effect as a result of chicken-pox
contracted during pregnancy. In a series of
298 liveborn children whose mothers had
chicken-pox during pregnancy the incidence
of major congenital malformations was 2.1%,
compared with 2.3% in the control series.
Chicken-pox occurred in 76 women before
the twelfth week of pregnancy, and only one
of these children had a major defect-mental
retardation and hepato-splenomegaly.

REFERENCES
Tondury, G., Embryopathien, 1962. Berlin.

2 Manson, M. M., Logan, W. P. D., and Loy,
R. M., Ministry of Health Reports on Public
Health and Medical Subjects, No. 101. 1960.
H.M.S.O., London.

Information on Toxic Products

Q.-Is there any organization or source of
information to which medical advisers to
manufacturing firms may turn for advice on
the potential toxicity of new products which
are sold either to the public or as a raw
material for use by another manufacturer?

A.-There is no organization in Britain
which supplies this type of service. Possible
sources of information are university depart-
ments of pharmacology or occupational
health, the medical branch of H.M. Factory
Inspectorate, the current literature, and the
manufacturer's appropriate trade organiza-
tion. A number of large manufacturing
firms have their own research or indexing
systems, but there are obvious difficulties for
their competitors in getting help of this
nature.

Notes and Comments
Oral Contraceptives and Pulmonary Embolism.

-Mr. E. R. REES (London W.1) writes: In
answer to this question (" Any Questions ? " 27
January, p. 231) it is stated that out of every
800,000 women on the pill 20 will die every year
from an embolism attributable to it. It is also
stated that 10% of these women would have
become pregnant had they used other forms of
contraception. The maternal mortality for 1963
was 2.8 per 10,000 total births. Out of 800,000
women on the pill 80,000 would have become
pregnant without it and 22 of these would have
died. Of these approximately four would have
died from embolism. It follows, therefore, that
the change from other forms of contraception to
the pill had increased the deaths from embolism
fivefold. Is this true, and does it accord with the
findings of the Dunlop Committee ?

OUR EXPERT replies: Mr. Rees makes an in-
teresting point. Figures at present available'
suggest that if two comparable populations each
of, say, a million young married women could
be studied, one population using oral contracep-
tives and the other using non-steroidal contra-
ceptives, (1) the death rate found for the women
in the oral contraceptive group would be very
slightly higher than in the other group; but
(2)-and this is Mr. Rees's point-the proportion
of the deaths caused by thromboembolic pheno-

mena would be appreciably higher in the oral
contraceptive group.

In a large mixed population such as that of
Britain, where a small but increasing number of
women use oral contraceptives, one might ex-
pect to see a small rise in the proportion of
deaths caused by thromboembolic phenomena.
However, there is evidence that death from
thromboembolic disease is increasing through un-
known causes not related to oral contraception.2 '
Moreover, the British contraceptive data quoted
related to careful but very limited studies.
American findings4 indicated a much smaller
difference between mortality from venous throm-
bosis in users of Enovid (12.1 per million) and
in the general population (8.4 per million). It
is therefore extremely difficult to make precise
predictions in this matter, or to relate observed
trends to particular changes of habit with much
confidence.

REFERENCES
A Preliminary CoMmunication to the Medical Re-

search Council by a Subcommittee, Brit. med.
7., 1967 2 355.

2 Morrell, M. T., Truelove, S. C., and Barr, A.,
Brit. med. 7., 1963, 2, 830.

a Loehry, C. A., Brit. med. 7., 1966, 1, 1327.
FFood and Drug Administration, Final Report on

Enovid by the Ad Hoc Committee for the
Evaluation of a Possible Etiologic Relation with
Thromboembolic Conditions, 1963. Food and
Drug Administration, Department of Health,
Education, and Welfare, U.S.A. Washington.
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