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gone too far; it offers much hope to invalids hitherto regarded
as surgical failures.
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Brachial plexus injuries in
motorcyclists
Unless there is a dramatic change in epidemiological trends,
over 1000 persons, mainly young men, will die this year from
injuries sustained in motorcycle and moped accidents.' The
number of these accidents is rising steadily,2 though two-
wheelers account for only 900 of all registered motor
vehicles. That deaths have not increased at the same rate as
accidents is partly attributable to improvements in the manage-
ment of seriously injured patients in intensive care units and
partly to the resuscitative measures carried out both by mobile
medical teams and in accident and emergency departments. A
third important factor has been the almost total compliance
with the law on crash helmets.
One of the serious injuries sustained by the injured motor-

cyclist is a damaged brachial plexus: relatively uncommon but
seemingly on the increase,' with an incidence of about one per
1000 of severely injured but surviving motorcyclists. When
there are multiple injuries the plexus injury may not be
immediately obvious, and when diagnosed its extent may be
uncertain and its management and prognosis fraught with
difficulties. Though three-quarters of the patients in one
series3 had sustained their brachial plexus injuries as the
result of motorcycle accidents the mechanism has not been
clearly defined. That the injury should occur in motorcyclists
rather than in any other group of road traffic users is almost
certainly due to the combination of speed, the ease with which
the rider can be separated from his bike, and the cyclist's
attempts to maintain continuity with it by gripping the
handlebars.
When a motorcyclist travelling at speed hits a stationary

object, the bike undergoes rapid deceleration while the rider
tends to continue on at the same speed. In attempting to
maintain contact with the handlebars he will sustain violent
traction forces to the arm, shoulder, and neck. If, on the other
hand, the accident does not cause him to decelerate violently
but throws him off, again as the motorbike continues forward
the rider will attempt to hold on to the handlebars and so will

sustain violent abduction, extension, and traction to the arms.
The first type of accident predisposes to severe damage and
possibly complete avulsion of the upper roots of the brachial
plexus, whereas the latter damages the lower nerve roots.
Moreover, potentially either of these lesions can avulse all the
roots of the plexus. Cases have also been described in which
the damage to the plexus almost certainly occurred at impact,4
with the shoulder on the affected side hitting the ground hard
and the neck flexed laterally away from the side of the injury.
All three factors may operate, but the very nature and circum-
stances of motorcycle accidents are such that the mechanisms
of injury cannot be determined with any accuracy.
Once damage to the brachial plexus has been diagnosed,

then early tests to establish its nature and extent are impera-
tive, such as Tinel's sign5 (percussion of the nerve trunk
producing a tingling sensation when the nerve is damaged).
The combination of clinical tests with electromyography,
measurements of sensory action potentials, and myelography
may give an accurate diagnosis of the level of the lesions and
may be used to assess recovery or confirm the existence of an
irreparable preganglionic lesion.
Now that operating microscopes and microsurgical tech-

niques have come into routine use, should more of these
patients be submitted to early exploration and nerve repair at
an early rather than a late stage ?5 6 Such adventurous surgery
has to be assessed in comparison with the well-tried procedures
for restoring maximum use and function to the arm: arthro-
desis of the shoulder joint, the Steindler operation of transfer
of the common flexor origin, and tendon transfer at the level of
the fingers have all stood the test of time. When the injury to
the brachial plexus is severe enough to cause preganglionic
avulsion of all roots and a flail insensitive limb the best long-
term results will come from amputation through the mid
humerus, arthrodesis ofthe shoulder, and a prosthesis.

Measures to prevent this particularly severe form of injury
are linked with preventing motorcycle accidents in general.
High on the list of such measures must be included compulsory
formal instruction to the motorcyclist when he acquires his
first provisional licence. Widespread publicity should also be
given to these youngsters on the importance of conspicuous
clothing and of wearing clothing that offers some protection
in an accident. Adequate leather boots, jackets, and gatintlets
are remarkably effective in protecting against injury-as many
accident departments would confirm. The use of motorbike
headlights in daylight is another valuable safety measure.
How far improvement in the design of motorbikes can con-
tribute to the lessening of injuries is the subject of much
current research.7 Given that the motorcyclist is usually
injured when he has left his bike after impact, the work of the
Transport and Road Research Laboratory is of great interest8;
it has a design for a motorcycle chest pad to act as a fixed
restraint system and thus reduce forward speed after impact.

'Andrew TA. A six-month review of motorcycle accidents. Injury 1979;
10:317-20.

2 Special Correspondent. Motorcycle and bicycle accidents. Br Med J3
1979;i :39-41.

3 Yeoman PM, Seddon JH. Brachial plexus injuries: treatment of the flail
arm. J Bone3Joint Surg (Br) 1961 ;43B :493-500.

4 Andrew T, Wallace WA. Do brachial plexus injuries occur at initial impact
in motorcyclists ? Br MedJ3 1978;i: 1668.

5 Landi A, Copeland S. Value of the Tinel sign in brachial plexus lesions.
Ann Roy Coll Surg Eng 1979;61:470-1.

6 Binns JH, Parry CBW. Successful repair of a complete brachial plexus
lesion. Injury 1970;2:19-21.

7Transport and Road Research Laboratory. The experimental motorcycle.
Leaflet 873. Crowthorne: TRRL, 1979.

8 Transport and Road Research Laboratory. The motorcycle chest pad.
Leaflet 863. Crowthorne: TRRL, 1979.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.280.6226.1242 on 24 M
ay 1980. D

ow
nloaded from

 

http://www.bmj.com/

