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EDITORIAL
Rehabilitation.

"The goal of treatment is power." These are resounding words! In his article in this;
number, GRIFFITHS underlines that great principle which should govern all our efforts towards
successful therapy. In no other branch of medical practice are the results obtained by the
application of this dictum more spectacular than in orthopaedics; furthermore, lack of such
an understanding of principle is nowhere more apparent than in that sphere, since the results
obtained by bad management are often extremely crippling to the patient. And by the term
"crippling" we do not mean only the physical disability. There is the loss of eArning power
and the untoward effects which are produced psychologically by such uselessness of action.
To practice rehabilitation on such a crippled patient can be likened to shutting the stable door
after the horse has gone. Rehabilitation must start, therefore, from the moment the patient
is brought to us with an injury, and to do this we must first grasp the principles of correct
diagnosis and treatment. Once the initial treatment of the affected part is done, it is then
both right and proper that steps should be taken to ensure complete restoration of function,
both mental and physical, and such step pursued until the end of treatment. Then, and only-
then, may the patient return to work, conscious of and able to use his own Power of thought
and movement. To arrive at this Mecca of therapy it is necessary, as GRIFFITHS stresses, that
movement-and, therefore, Power-be obtained by the unconscious use of the affected part.
To obtain such unconscious movement it is an essential corollary that the patient's mind be
studied and stimulated. Occupational therapy aims at this target. In order to produce its.
full effects, however, such occupation must fill the whole day ot the patient. Otherwise it
must fail in its objective.

But rehabilitation does not begin and end in the sphere of orthopaedics. In Soviet Russia,
if a patient is found to have diabetes he is admitted to hospital for standardisation of his diet
and insulin requirements. Once this is done, the patient is sent out by day to work, returning
to the hospital for standardisation in the evening, until such time as he is able to work and
play on a completely stabilised diet, etc. And did not the authorities in this country years ago
rehabilitate the patient with venereal disease without knowing it? The institution of special
hospitals and clinics during the evenings so that the patient could receive treatment anonymously
whilst continuing to work during the day was a step which allowed complete treatment to be
undertaken, and, at the same time allowed the patient's mind not only to be freed from the
trammels of introspection and utter degradation, but to be occupied with his usual business.

Such then are the pointers towards rehabilitation in medical practice. In like manner
may these principles be applied to all disease processes. Far away we see the light-let us.
make sure that we hasten towards it.

ROBERTS in his article stresses the importance of treatment of the injuries of the ankle.
Such injuries are of common occurrence. A thorough understanding of their management is
made possible by the points which he makes. PATON points out that for the early diagnosis.
of tuberculous disease of the knee joint one has to rely mainly on clinical evidence in the early
case. The differentiation from other causes is often difficult but one should always remember
the probability of a tuberculous infection first in considering the diagnosis of disorders of the
knee joint. NISSEN describes in detail the operation for removal of the damaged semi-lunar
cartilage.

Each article is excellent in its presentation, important in its subject-matter, and should
be studied with care.

PRINCIPLES OF OCCUPATIONAL THERAPY IN THE TREATMENT
OF THE INJURED

By H. E. GRIFFITHS, M.S., F.R.C.S.
(Surgical Director, Fracture and Rehabilitation Unit, Albert Dock Hospital)

Abernethy's famous dictum "Keep the Injured Part at Rest" is only applicable to present-
day treatment if considered in conjunction with our familiar proverb "Change of Occupation-
that is Rest."

The obvious aim of all treatment is cure. In the case of injuries the object is to restore
the patient to the state he enjoyed before the accident. But there are many criteria of recovery-
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and the one usually selected by the surgeon in the past was (as it too often still is) anatomical
integrity, and, in the case at least of fractures, the guide to the progress of treatment was the
X-ray film series. This tends to concentrate attention during treatment on anatomical align-
ment to the neglect of true function.

There are many other criteria of recovery, but the one from which I think the optimum
results of treatment are to be obtained is "the restoration of full working capacity."

This definition of "cure" perhaps needs a little explaining. It will be said that many a
patient who has had a Pott's fracture or a Colles' fracture is able to resume normal work with
the limb still immobilized in plaster of Paris, and therefore restoration of working capacity is
far from coinciding with cure. I disagree. In returning the patient to work the main object
of treatment has been secured and the patient's most important lost asset-working capacity-
has been restored. There remain only the refinements of treatment in order to secure the
refinements of cure, such as substituting a silk stocking for a plaster cast.

But these are only special cases. The majority of substantial accidents occur in the heavy
industries, and it is very necessary that we shall understand what exactly we mean when we
say that our aim is restoration of full working capacity.

The workman must be able to perform all the usual or substitute manceuvres necessary
to perform each task as well as he could before his injury. He must be able to work the usual
hours, day in and day out, week in and week out; and in doing this work he must neither
suffer undue pain or fatigue, nor endanger himself or others.

A careful study of the workman's physical requirements will show that he may not need
more than a fair alignment of bone and that very limited joint movement will suffice provided
he is strong and there is good co-ordination between mind and muscle. In a word, he may
lose much, but one thing he must retain, and that is "Power."

The Goal of Treatment is Power.-Power is produced by muscle action. None of the
voluntary muscles works alone. Each works in a carefully balanced group. Whilst one muscle
contracts its antagonist elongates, just retaining sufficient tone to ensure that smooth and
rhythmic movement shall be obtained, or that a static position against resistance shall be
maintained, with the minimum amount of effort. When a muscle contracts its points of attach-
ment tend to approximate, and this is only possible if the joint or joints crossed by the muscle
and its tendons move. Power is also increased or conserved by the play of the tendons over
fulcra produced by bony projections or fibrous tunnels. It follows, therefore, that if the
muscles are to act to the best mechanical advantage, anatomical reconstruction of bone and
soft parts must be as perfect as possible, but efforts at this reconstruction must always be con-
trolled by the consideration of muscle action. For example, in compound fractures with the
muscles damaged it may be necessary to aim at deliberate shortening of the bone in order to
secure maximum power in the muscle.

Joint movement, per se, is not only useless, it is most disabling, e.g. the flail elbow; but
joint movement caused and controlled by balanced muscle action is the very essence of power.

Progress in treatment, therefore, is not indicated or estimated by attention to the angles
of joints, but by the degree and strength of the contraction of the muscles controlling the joint.

Normal joint movement is produced by the co-ordinate action of opposing groups of
muscles. Pain in movement of the joint tends to produce reflex inhibition of movement by
co-ordinated contraction of opposing groups of muscles in order to maintain the static position;
but if the actual movement is continued, inco-ordination of muscle action is produced, with
the antagonists contracting instead of relaxing.

The full significance of passive movement is now clear: it is not just the manipulation of
the articular surfaces of the joint or "stretching of adhesions," it is the stretching of resistant
and opposing groups of muscles acting involuntarily or voluntarily to maintain the static
position of a joint. If the force used is sufficient to overcome the contracting muscles, these
are stretched and damage is done, thus causing a diminution of power and defeating the aim
of treatment.

The very antithesis of passive movement is assisted movement, and by this is meant not
assistance to overcome the natural and helpful resistance of the antagonistic muscles, but
assistance in overcoming outside forces; for instance, gravity in the case of the arm. If the
muscles of the shoulder girdle are damaged or debilitated, it may be impossible for them to
raise the arm, partly because of its weight, and exercising the different groups of muscles which
come into play at different stages of elevation is prevented. But if the muscles can be relieved
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of the strain of the weight of the arm, it may be possible for them all to receive their proper
exercise. The weight of the arm may be taken by a masseur who is directing treatment, or it
may be supported by brine in a brine bath.

Whereas power is produced solely by muscle action, muscle action itself is dependent upon
a variety of different factors. As we have already seen, there must be such anatomical recon-
struction of injured parts as permits the muscle to act to the best mechanical advantage.

It is of equal importance that there must be an adequate blood supply, thus providing
for adequate oxygen, nutrition and elimination of waste, all essential factors in promoting
healing as well as in redevelopment.

This blood supply depends not only on a good arterial flow but equally upon a good venous
return. Unless the venous return is adequate there is stagnation in the capillary circulation,
with decreased blood supply and with oedema, the oedema itself being of both the active and
passive types, leading to the matting together of tendons and muscles with fibrin and the
ultimate formation of adhesions.

The importance of blood supply has long been recognised. Until Lucas-Championniere's
day the importance of the venous return was not perhaps adequately stressed. An increased
blood supply to the part has been produced by various forms of heat, from blistering agents
through fomentations and radiant heat to diathermy. None of these methods, however, assists
in the venous return. Venous circulation of the limbs is produced to a slight extent by the
vis a tergo of the blood entering from the capillaries, but much more powerfully by the con-
traction of muscles which act as pumping stations forcing the blood centrally along the venous
channels. Lucas-Championniere, with his insistence on massage, relieved the blood stagnation
in the injured limb and did much to relieve or prevent oedema and consequent stiffness. But
since massage can only be performed for relatively short periods, it must allow far longer
periods of sub-normal circulation than are desirable. Nature's method of maintaining the
circulation is by voluntary muscle action, relieved by gravity, so that when the muscles are at
rest during sleep the recumbent position of the body allows gravity to play its part in helping
the venous flow.

We have now established an endless chain: Power in the limbs is produced by muscle
contraction; but muscle action requires a good circulation, and circulation is only made possible
if the muscles contract, producing Power.

The rationale of all treatment is securing normal muscle action, and the methods of securing
normal muscle action are the basis of occupational therapy.

Voluntary muscle may be set in action by conscious effort directed to the individual muscle
concerned, or subconsciously when the voluntary effort is directed to the limb or to the body
as a whole. Action may also be produced reflexly or through direct external stimulation to
the muscle or nerve.

Normal muscle may be developed by the systematic performance of exercises designed to
bring that particular muscle into action. For instance, the biceps in the arm may be developed
by the regular use of some simple apparatus such as a weight suspended over a pulley, which
is raised and lowered by forcible flexion of the elbow with the hand gripping the free end of
the rope.

The normal muscle may be assisted in its development by controlled faradic stimulation.
Again, it can be developed by work. It is not unusual to find a boxer in training sent to

some particular form of work calculated to develop some special groups of muscles. Not many
years ago a heavy-weight champion of England did a voyage as a fireman in a tramp steamer
in order to increase the development of his shoulder muscles.

Finally, normal muscle may be deliberately developed by special recreational activities.
For example, rowing causes general muscular development, whereas toe dancing produces
exceptional development of the calf muscles.

Although there are four different methods in which normal muscle may be stimulated to
activity and increasing power, these methods cannot be adapted haphazard to the treatment
of the injured. There is a fundamental difference between the action of muscle under normal
conditions and under conditions producing pain or anxiety.

In a normal limb the wished-for action is produced by voluntary effort without any con-
scious experience of the actual contraction of the muscles involved or any conscious physical
sensation of the movement of joints. In the movement of a normal limb the interaction of
groups of muscles becomes subconscious and automatic; but pain, anticipation of pain, and
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anxiety tend to distract the attention from the object to be achieved by movement and so to
concentrate the thoughts upon the mechanism producing movement that a state is reached
in which the normal automatic muscular response to voluntary stimulation is lost and active
contractile stimulation of antagonistic groups of muscles is substituted. Thus in a determined
effort to flex the elbow, for example, all the patient achieves with his utmost effort is simul-
taneous contraction of both flexors and extensors of the joint, and a minimum amount of
movement is achieved with a maximum amount of effort and a maximum amount of pain and
discouragement.

A principle of occupational therapy, therefore, must be that in the case of an injured limb
movement must be obtained subconsciously. This may be done by arranging that the move-
ment of the joint concerned is part of a general manoeuvre of the whole body that is so com-
plicated that the mind cannot focus upon the injured part; or in quite exceptional cases the
mind may be so distracted by the absorbing interest in the end result to be attained, or may
be so occupied by the exercise or task, that the concentrated effort of an injured limb may
be performed subconsciously.

We are now perhaps in a position to analyse the different functions of occupational therapy.
I. Occupational therapy is used for promoting primary healing in the injured part by

ensuring a proper blood supply.
2. It is used prophylactically to prevent oedema, stiffness of the joints and tendons and

wasting of muscles, and generally to conserve power.
3. To restore power to the injured limb.
4. To conserve and restore power in the rest of the body.
5. For its effect upon the mind: (a) to distract the attention from the active muscle con-

traction producing the desired movement; (b) to create a sense of achievement and success;
(c) to prevent boredom, depression and introspection.

6. To play a part in those exceptional cases in which vocational training or vocational re-
training may become necessary.

OCCUPATIONAL THERAPY AND THE MIND

Up to the present time occupational therapy has had a wider application in the treatment
of mental patients than in the treatment of any other classes of the sick or injured, and in the
treatment and practice of occupational therapy there is a tendency to concentrate upon exercises
which are calculated to develop the faculties of thought rather than the functions of the muscle.

It cannot be too strongly emphasised that in the treatment of the recoverable the develop-
ment of the mind must be subordinate to the development of power.

The average patient is under treatment for only a few weeks. The medical officer must
consider carefully whether in that time he can by educational or other means so develop the
mind of the patient as to produce a lasting effect and generally raise his intellectual standard,
or whether if he neglect to do so the patient will deteriorate mentally.

Here, then, is one of the fundamental differences between the treatment of the recoverable
patient and the cripple. The former being under treatment for a relatively short time, is not
materially affected by mind training. The cripple, on the other hand, because of the long
period that is necessary both for initial treatment and for subsequent training, can be enor-
mously helped by occupational therapy based largely upon mental education. Another
fundamental difference in the mind training of the recoverable and the crippled is this: the
recoverable patient must never be allowed even to contemplate the possibility of present or
ultimate incapacity for work, so that all his exercises must be as different as possible in con-
ception and in execution from his everyday occupation. For example, if a carpenter with an
injured right wrist is given occupational therapy in the workshop, each turn of the screwdriver
produces pain; his mind becomes concentrated upon the individual effort; he fails to achieve
that rhythmic co-ordination of muscle action which is only possible when the action itself is
subconscious and semi-automatic; and therefore pain is increased and power is diminished.
Anticipation also plays its part in increasing the psychological appreciation of pain and in
diminishing muscle co-ordination, and, as this is the most serious factor involved, the pain
becomes linked in the man's mind with his everyday work and a sense of incapacity for work
is produced. Now exactly the same action of the wrist as is produced in driving a screw may
be produced entirely involuntarily and subconsciously in playing deck tennis. Pain may be
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experienced, but it will be less because muscle action is normal instead of strained and the
attention is distracted from instead of focussed upon the movement, and finally, because of
the speed of the game and the unexpectedness of the turning movement of the forearm, the evils
of anticipation are prevented.

Now, in the training of the permanently incapacitated or crippled, there must be an entirely
different psychological approach in occupational therapy. The mind of the cripple is already
clouded with the certainty of his incapacity for work, and at the earliest possible moment it
must be shown him that there is hope, and more than hope, that there is success within his
grasp, so that his very first exercise shall if possible have some definite connection with or
resemblance to the work which he is ultimately to undertake. For example, a man with
crippled legs and crippled fingers may ultimately be trained in light engineering work. Such
a one can be shown that in moving the marbles from place to place on a "solitaire" board he
is gaining such control of his finger movements that ultimately he will be handling ball bearings.

Depression and introspection, therefore, are prevented in the recoverable and in the
crippled by two diametrically opposed methods. Both concentrate upon keeping the mind
occupied, but in the cripple, mind development is made an important factor, whereas in the
other, mind distraction is of fundamental importance.

In both groups of patients treatment aims at the prevention of boredom. The evils of
boredom are manifest, but almost a greater evil may arise from our efforts at its prevention:-
Often it happens, not only with the patient confined to bed, but in the convalescent, that
his day is so mapped out in mildly interesting periods that he not only fails to become bored
but, worse still, he becomes content with his lot and all stimulus to further recovery is lost.
This is exactly analogous to the effect that the provision of light work so often has on the
injured workman. A mechanic has been found a job as an assistant storekeeper, handing out
bolts and nuts to his fellow mechanics; ostensibly he is put there in the hope that light work
will assist him to regain his strength and enable him to return to active work in the shop;
too often it happens that he finds his lines are laid in pleasant places, and because the desire
for recovery recedes the man remains permanently partially incapacitated.

About fifteen vears ago a keen, intelligent apprentice fell from the rigging to the deck and
broke his back. He was taken to hospital with both legs paralysed. Everybody was kind to
him; he became a great favourite in the ward; he was never allowed to be bored; everybody
who visited that ward made a point of stopping for a few minutes at "Jack's" bedside; little
tasks were found for him to do, such as marking the linen and rolling bandages; he was taught
to make samplers. In the ten years that he remained in that ward he had become utterly
content with his lot; he had no wish to get out of bed; he refused to learn a trade, and would
not even learn to drive a motor-chair which was provided for him. If only he had been bored
it would have been possible to have turned him again into a useful, self-supporting citizen. The
war caused a shattering upheaval for poor "Jack": the hospital where he had spent so many
happy, idle years was evacuated.

Occupational therapy must be progressive.
There is a tendency in the teaching and practice of occupational therapy to concentrate

too much on digital dexterity This is fundamentally unsound Digital dexterity is acquired
late in the development of the use of the limb. It requires the specialised use of muscles
acting independently in small groups. It also requires considerable mind concentration. For
these reasons it is early inhibited by pain and anxiety. An excellent example of this can be
seen in any patient who has had a forearm or hand injury. Ask him to grip: he invariably
makes a cylinder grip between the fingers and palm, leaving the thumb extended and therefore
taking no part in the grip. The grip he achieves is that reflex, automatic grip of the new-born
baby. The opposing action of the thumb, which represents 40 per cent of the adult grip, is
acquired later. In the treatment of the injured patient, therefore, it is both physiologically
and psychologically unsound to start with digital dexterity and insistence upon its use may
be responsible for neurosis and hysteria. If power be restored by general limb exercise, digital
dexterity, which after all is a psychological rather than an anatomical development, is auto-
maticaly restored. Compare, for example, the art of riding a bicycle. When the rider has
learned this art, balance is maintained by conditioned reflexes. It not infrequently happens
that during treatment a patient is advised to take exercise by bicycle riding; but it is no part
of treatment that this patient shall first be re-taught to ride a bicycle. The conditioned reflexes
of maintaining balance, once established, are not lost, and whereas the mass muscle exercise of
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riding will benefit the patient materially, considerable harm might be done if the patient had
to be subjected, to the conscious mental strain of re-learning to maintain his balance.

In my experience of treating the recoverable injured it is neither necessary nor advisable
at any stage of treatment to focus attention upon digital dexteritv, unless this be done to
distract attention from the exercise of muscles other than those concerned in the particular act.

From the inception of treatment occupational therapy must be used to keep the uninjured
muscles of the body up to their normal standard of development, and also to help the muscles
in the injured part in their process of healing and regeneration. The work done must stop
short of actual fatigue, but it is almost more important that it shall -not allow periods of
idleness. This will mean that some part of the time only uninjured muscles of the body will
be exercised deliberately, but that tJle injured part of the bodv will never be exercised alone.

To obtain its maximum success occupational therapy should be continued throughout the
day. It cannot be too often repeated that "getting fit is a whole-time job" and, in the words
of William Cowper. "absence of occupation is not rest."

TREATMENT OF MINOR INJURIES OF THE ANKLE

By NORMAN ROBERTS, M.CH. ORTH., F.R.C.S.(ENG.)
-Hon. Asst. Orth. Surg. Liverpool Royal Infirmary, Asst. Orth. Surg. North Wales

Sanatorium, etc.

Stability of the Astragalus after Injury
In recent years attention has been drawn to the frequency with which severe sprains of

the external ligament of the ankle are complicated by a tilting deformity of the astragalus
which can be demonstrated by X-rays taken with the foot fully inverted at the heel. If the
condition is recognised at the time of the first injury there is a good prospect that by adequat&
fixation in plaster to relax the torn ligament, the sequel of repeated subluxations of the astra-
galus may be avoided. The lesson to be learnt from this type of injury can be applied to the
treatment of all ankle injuries, whether sprains or fractures.

The layman and sometimes the doctor has said in the past that "a sprain of the ankle is
worse than a fracture." If by fracture is meant the commonest type of injury, an uncomplicated
fracture of the external malleolus without displacement, then the statement is certainly true.
The greater pain and swelling of a severe sprain and the prospect of future trouble are due to
the fact that the completely ruptured external lateral ligament has prejudiced the stability
of the astragalus. In contrast, bad results and a slow recovery from simple fractures of the
external malleolus without displacement are much more likely to follow over-zealous treatment
than neglect. Modern teaching in fracture treatment has been so insistent on the necessity
for "absolute and complete immobilisation until the fracture has united" that any person who
sustains a simple crack fracture nowadays is lucky to escape imprisonment of the part in plaster
of Paris for six to eight weeks. The fault does not lie so much with the teaching as with its
misinterpretation.

In simple language, there are only two indications for fixation or immobilisation of an
injured part. The first is to keep the broken bone or sprained ligament in position, and the
other is to make it unite. It is well known that many fractures will unite whatever is done
to them. It should also be-well known that many simple fractures without displacement are
self-splinting and, short of further injury or violence, cannot displace. It follows that if in
any given fracture or sprain there is no danger of non-union or of displacement, immobilisation
in the true sense of the word is both unnecessary and harmful. To take an example, one does
not "immobilise'" an impacted fracture of the neck of the humerus.' In fact, one makes every
effort to start shoulder movements as early as possible in order to minimise stiffness in the
shoulder joint. In short, where a fracture or other injury is not in real need of immobilisation,
the stiffness and disuse change which result from unnecessary plaster fixation can be avoided
by using simpler methods of treatment. Bohler's teaching in relation to the walking plaster
is that in the lower limb functional activity while the plaster is on prevents stiff joints and
wasted muscles. Would that this were true. Since it is not, we must still try to spare our
patients the harmful effects of plaster fixation in those cases where one can get away from the
necessity for immobilisation. It is hoped in this article, using the example of injuries of the
ankle, to show how far this is possible.
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