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Resting in bed and physiotherapy

The only other times I have spent the odd days in bed were
after flu and one episode of bronchitis in 1969. Then I remember
feeling terrible without any drive or energy. Mental and physical
lethargy coexisted. These episodes exist in most people's ex-
perience and are short-lived. A broken foot does not usually
have any associated psychic pain and is therefore accompanied
by an intense sense of frustration arising from inactivity and
dependency.
Some reliefmay be obtained by dealing with routineletters and

administrative problems. A courier service was started between
the hospital and my home. A tape recorder is a great help while
the telephone still rings with patient and administrative prob-
lems. It is salutary to realise that one is not indispensable.

Although I had requested physiotherapy for years for patients,
I know I believed that most of the time very little was actually
achieved. I considered that the personality and interest of the
physiotherapist together with the gentle laying on of hands
were the important features. Those lesions that were going to
improve would improve spontaneously in time, whereas those
lesions which would not improve would not improve much. "Vix
medicatrix naturae," the healing force of nature, was the prime
element in improvement. On the other hand, I had always accep-
ted that physiotherapists gave confidence, especially in range of
movement and in walking. I have now learnt that an increased
range ofmovement is obtained more readily by the passive move-
ments of the physiotherapist than by one's own unaided move-
ments, which are limited so much more by pain.

Will power could overcome the sensation of tickle underneath
the plaster cast. This mechanism was nowhere nearly as effective
with pain, even in the light of one's self-image of having a high
pain threshold. There was no doubt that weight bearing and
active movements at the mid-tarsal joint were, quite simply,
painful.

Moreoever, there was no doubt that, while rest with the foot
raised diminished pain, aspirin diminished it to negligible or

zero levels. Unfortunately, swallowing repeated doses precipita-
ted indigestion, just like the texts say it may.

Convalescence

Readjusting activities is vital, and I hope that some of my
comments may help others to adapt to immobility. Particularly
frustrating has been the inability to take exercise. Additionally,
the extraordinary sensation of realising what happens during a
morning in the office is quite revealing. I had no idea that I rose
from my desk so often either to get something from a filing
cabinet or the library or to leave a letter to be collected, or to
discuss something with my secretary, or to go and make a cup
of coffee. Even when sitting one makes subconscious move-
ments, the absence of which leads to the development of the
"numb bum syndrome." Suddenly one is faced with the sheer
physical organisational problem of mobilising oneself on the
crutches and hobbling round to the lavatory, where the stiff-
ness of the door makes entry and exit quite a logistical problem.
The dependency on other people for simple basic necessities is
depressing. I write this having dealt with hemiplegic and
paraplegic patients for 14 years. I write also in the knowledge
that I have considered myself as a warm, sympathetic individual
caring for patients with stroke, multiple sclerosis, cerebral
tumours, peripheral neuropathies, and spinal cord injuries.
There is really no better way of understanding the problems of
disability than to experience t-hese problems oneself.

I do not recommend that the undergraduate medical course
include enforced or even iatrogenic illnesses to increase the
empathy of future generations of doctors, but it is really chasten-
ing to be immobilised with a ball and chain in the shape of a
knee-high plaster.
Never again will I enter an orthopaedic ward to advise on a

medical problem with the same almost total lack of feeling and
sympathy as I fear I have done in the past.

(Accepted 10 March 1980)

A consumer's guide to "bionic arms"

TOM SENSKY

Anyone who watches television will have seen examples of the
"bionic arms" made in Sweden and fitted to young children with
congenital upper-limb deficiencies. These prostheses are not
yet generally available in Britain but are under assessment. Does
their design represent a real breakthrough? Do they effectively
replace real hands functionally and cosmetically ?
The "bionic arm," or more accurately the myoelectric hand,

must be compared with the mechanical hand commonly supplied
to upper-limb amputees in Britain. Whatfollows is areviewbased
on and biased by my own experience of growing up without a
right hand and using various prostheses.

Parents are potentially their children's best observers and
therapists, provided that they do not pay more attention to
their own feelings than those of their children-and feelings of
guilt and personal responsibility are recurrent themes in con-
versations with parents ofhandicapped children.

Quite naturally parents wish their child to be as "normal"
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as possible and thus favour a life-like prosthesis, unless they are
aware of the superiority of a split hook.' But a young child's
body image is not that of an adult; he does not at first see
himself as different from other children, or "abnormal" as adults
might regard him.2 3 He pays little regard to cosmesis and is
much more likely to accept a prosthesis that functions well.1 4
The attitude of parents is of overriding importance, however,
and a child may thus reject a useful prosthesis that he thinks his
parents believe is unsuitable.5
A child without an arm grows up with this defect, which is

thus incorporated into his body image.5 Early fitting of a
prosthesis allows this too to be incorporated into the body
image. This contrasts with the disintegration of body image
after amputation, which calls for an altogether different psycho-
logical adjustment.7 This is one important reason why others
fail in attempting to put themselves in the shoes of a child with a
congenital deformity such as a missing hand; they can only
imagine what it would be like if they, "normal" people, lost a
hand. When necessary, parents should be helped to understand
this. The attitudes of outsiders to a child's deformity will be
much more favourable if they see that his parents, and later the
child himself, are comfortable with his body image.
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Prostheses

Myoelectric hands are controlled through electrical impulses
from muscles.8 Surface electrodes are placed over the flexors
and extensors in the forearm stump. Contraction of a muscle
produces an electrical signal that is amplified and relayed to an
electrically operated motor, which then produces movement
of the prosthetic hand. Contraction of the extensors signals the
hand to open and that of the flexors signals the hand to close.
Grasp is entirely between thumb and index finger, the other
fingers moving passively with the index. Intermediate positions
between fully open and fully closed may be achieved by feeding
in both signals simultaneously, response being proportional to
muscular effort. The amplification of the two signals may be
adjusted independently to set a neutral "rest" position, main-
tained without needing continuous active signals.

In the mechanical hand, control and movement of the terminal
device are exerted through a cord attached near the contralateral
shoulder to a harness across the back.' 9 Arching the back, or
extending the elbow on the side of the prosthesis, tightens the
cord, opening the terminal device, commonly a split hook with
two pincers. Usually, the hook is kept closed at rest by springs,
so that its opening is the only actively controlled movement.
Other terminal devices are available, including a cosmetic hand
similar to that of the the myoelectric prosthesis.'

In their simplest forms neither the mechanical nor the
myoelectric hand incorporate active pronation-supination or
flexion-extension of the wrist.

Cosmesis or function?

Prostheses are judged by users in terms of comfort, cosmesis
(appearance), and function. Because it lacks a harness the
myoelectric hand isboth more comfortable and more cosmetically
acceptable than its mechanical counterpart, even when the latter
has a life-like cosmetic hand as its terminal device.

In function, however, most users prefer the mechanical
hand.4 1011 The hand and its harness are intimately applied to
the body, so producing considerable proprioceptive and fine-
touch feedback. The myoelectric hand is capable of some feed-
back, the speed and extent of its movement being determined by
the contraction of the controlling muscles; but this is limited by
the interposition- of the amplifier and motor between signal and-
effect. It is very difficult to tell with what force an object is being
grasped. The vibrations or noise of the motor provide additional
sensory feedback,'0 but this still cannot match that possible with
the mechanical hand."

Reliability is another important aspect of function.'
The mechanical hand is simply constructed and rarely breaks
down, and since it costs relatively little users can easily be
supplied with a spare. Even the simplest myoelectric hand is
much more complex, and breakdowns are more frequent,
especially with small children. I have had a myoelectric hand for
years but seldom use it because of its poor reliability.

Improvement of the sensory capabilities of myoelectric
prostheses would lessen their functional limitations and allow
them to compete more favourably with mechanical hands. One
approach is exemplified by the hand being developed at the
University of Southampton by Professor J Nightingale and his
colleagues.'2 Pressure transducers are incorporated into the
palm of the prosthetic hand, and the fingers, moving indepen-
dently, are able gently to enclose objects of varying shapes with
a grasp just adequate to hold without crushing them. In addition
a much wider range ofmovements is available.
The Southampton hand is at present quite bulky: its control

unit occupies the space of a small suitcase. It remains to be seen
whether even with further refinement such an advanced instru-
ment will ever be capable of trouble-free operation without the
need for frequent specialist repair and readjustment.

Which hand?

A prosthesis does not always enhance function sufficiently to
justify its use. For example, in children whose arms are complete
down to the wrist, keen sensory discrimination is lost when the
stump is completely covered by a prosthesis. Here, either no
prosthesis, or one that leaves at least part of the stump exposed,
is more useful. A more radical solution is the Krukenberg
operation, in which the radius and ulna are separated to produce
a pincer grasp with intact sensation.11 Children with complete
absence of both hands develop remarkable dexterity with their
feet.
Any prosthesis should ideally be tailored to the individual

requirements of its wearer. The needs of children change as
they grow up,4 13 and no single prosthesis will satisfy them all.
In adults, too, there is a strong case for a "wardrobe" of different
prostheses.'4 The mechanical hand accepts a variety of different
terminal devices, easily interchangeable, and designed with
specific functions in mind.' 15 The versatility of the myoelectric
hand can be similarly improved.

External power and complex control become less important
with decreasing handicap. The most common congenital upper-
limb deficiency is unilateral absence of hand or forearm.' Here,
though the functional requirements of the prosthesis are partly
determined by the degree of dominance acquired by the other
hand, the mechanical hand is particularly suitable, and unrivalled
functionally. This is especially true from a personal viewpoint,
since I regard good cosmesis as unimportant and at times even a
disadvantage; for example, being offered an artificial hand to
shake can cause considerable embarrassment unless the fact that
it is a prosthesis is evident. I would accept a myoelectric
prosthesis only for its comfort, if it were reliable, and with a
split hook as its terminal device.

My sincere thanks to all those people at the Limb Fitting Centre
and Biomechanical Research and Development Unit, Roehampton,
and to Professor J Nightingale and his colleagues at the University of
Southampton, who have given me the opportunity to base this paper
on personal experience. I thank also Dr Sue Henley for her useful
comments, and particularly Dr M Agerholm for her valuable advice
and criticism. The opinions I have expressed remain entirely my own.
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