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No community in the world is sufficiently wealthy to ignore the economic
aspects of poliomyelitis, and if we are to make the best use of our resources we
must determine how better organization and purposeful research can eliminate the
present wastage of much time, effort and money.

Obviously the chief aim is to discover the means of preventing the dis-
ease, but it would be impertinent for me to dwell on the part played by the pure
research worker. He is well aware of the seriousness of the problem, he needs no
spur other than his own enthusiasm, but he requires - and, fortunately, in the
United States, receives - adequate facilities and financial support. As yet,
there is no indication that the master key to poliomyelitis will shortly be found
and even if it were we should discover, as in the case of diphtheria, that the
disease still continued owing to imperfections in organization, to the ignorance
of a minority in count~iee generally considered enlightened, and to the chronic
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prevalence of the disease in those vast regions where western medicine has pene-
trated to only a small extent.

What I propose to say is, therefore, based on the assumption that for

a considerable time to come we shall be compelled to deal with poliomyelitis on

much the same lines as at present. I want to indicate how available knowledge

may be put to the best possible use an~ also how, by the promotion of a few fair-

ly straightforward investigations, we can place current methods of treatment on

a more rational basis. By these means the benefit of such treatment as is avail-

able may be dispensed to the greatest possible proportion of victims, and we

shall then be tackling the econonic problem of poliomyelitis in a thoroughly
practical way.

CONTROL OF OUTBREARB

Nothing is more depressing than a comparison between the poor results

of efforts to limit the spread of poliomyelitis and the assured success of a

Vigorously prosecuted campaign to limit the spread of, say, smallpox or plague.

There has been no lack of determination; nothing could have been more energetic

than the New York campaign in 1916, yet when the measures then taken were subse-

quently reviewed (Wynne, 1931), many were discarded as useless. It is not par:.

ticularly difficult to throw an effective cordon sanitaire round an island where

an epidemic is in progress, for the protection of neighbouring territories, but

what concerns most of us is the procedure to be followed when a few cases appear

in a large or small community in a country with average communications. Is it

worth while applying ruthless quarantine in the hope of nipping in the bud what

might otherwise be the beginning of an epidemic? Or should we wait until, say,

ten cases have occurred, realizing that by then there may be perhaps a hundred
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carriers whom we can neither identify nor control? Quarantine (hmrever we inter-
pret the word) is an exceedingly expensive business; it disrupts the life of the

community; it is an economic factor of the first importance. We are grateful

for such sound and realistic advice as is given by the American Public Health

Association and as came out of the Yale Conference in January, 1947; but what we

need is a review of poliomyelitis from the public health standpoint, br-ought up

to date onee a year, and applicable to different types of community, and in

countries where epidemics are either infrequent or regularly recurrent. As things

now stand I myself am increasingly disinclined to advise more than the most ob-

vious precautions, for I am not convinced that any major preventive measures

have ever been effective; but I would like assurance that this pessimistic atti-

tude is, in fact, warranted by current epidemiological opinion,

A POLIOMYELITIS GENEHAL STAFF

As soon as it becomes apparent that an epidemic is under way the whole

community, lay and medical, becomes greatly agitated. There is general anxiety.

Th€re is a shortage of beds and nurses, and difficulty in obtaining adequate

supplies of apparatus at short notice; the routine work of physicians - normally
busy people - is upset.

What is needed in areas where epidemics recur with some frequency is a
sort of general staff, something more powerful than an advisory committee of ex-

perts, acceptable to the local profession, to the public, to the ho~pitals and

the health authorities, and that can be mobilized rapidly. On two occasions it

was my lot to be asked to deal with large epidemics in British colonies where the

medical resources were very limited. All one's attention could be devoted to the

work; there was a small but sufficient number of assistants; our job was executive,
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not merely advisory: and before long we gained the confidence of the community
since it quickly became obvious that something brisk was being done. By contrast

one's experience in England last summer was very depressing. Althoueh the alarm

was promptly sounded ~nd useful guidance was given by the Mlnistry of Health,

those of us whose responsibilities were local and, therefore, more direct found

difficulty in thr~Ting aside routine duties in order to tackle our first real

epidemic of poliomyAlitis. ~~en one meditates on the number of doctors involved,

the chasing hither and thither, the decanting of patients from one hospital to

another, the endless telephoninG, one is forced to the conclusion that the cost

of the outbreak in Great Britain must have been prodigious. By contrast, in Malta

and Mauritius, and in St. Helena, the organizations were compact and tidy. The
cost could be computed fairly accurately, and the outlay was undoubtedly very
reasonable.

I have read the private reports of an Anerican friend of mine who has

worked on. much the same lines during epidemics occurrine in one of the middle-

western states. He is a man of great energy and determination, but it was obvious

that he was handicapped in a way that we were not in Malta or Mauritius. Work-

ing, as he did, in an area well supplied with doctors, the arrangements sometimes

went awry because of conflict with local interests. There was unwillingness to

combine, to surrender authority for the greater good of the community as a whole.

At the present time there is more than enough dictatorship in the world; we do

flatwant to add to it, least of all in medicine. But there is no doubt that the

most economical and best way of dealing with poliomyelitis is .to have local organ-
izations in readiness headed by men of acknowledged competence who, for a limited

time, are permitted a very large measur-e of authority. To my mind, the public
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and the medical profession would feel nothing but relief if it were knmvn that

such organizations existed (in Great Britain as part of the regional orthopaedic

services), ready to cover every aspect of poliomyelitis from early diagnosis to

the prevention of late deformity and the rehabilitation of the cripple.

HOSPITAL ORGANIZATION
In England there is a little dispute about the immediate disposal of

the case of poliomyelitis and the question to be an~rered is important economic-

ally. Should a patient suffering from poliomyelitis, or suspected to be suffer-

ing from it, be admitted in the first place to a fever hospital or to an ortho-

paedic hospital? It is generally agreed that the responsi hili ties of the ortho-

paedic surgeon begin as soon as paralysis is present, which is why many favour

immediate admission to an orthopaedic or other hospital specially dedicated to

the treatment of the disease. There are, however, certain practical objections.

The suspected case may be found, after all, to be suffering from some other con-

dition such as meningitis or rheillnaticfever. Secondly, in established polio-

myelitis barrier nlrrsing is desirable for a period of about three weeks. In

fever hospitals such measures are common form; in orthopaedic hospitals they are

not, and the construction of the place is often unfavourable for efficient isola-

tion. Lastly, there are the cases in which no paralysis develops or in which it

is transitory; they require supervision but no orthopaedic treatment. Almost all

orthopaedic hospitals have long waiting lists; to admit to them all cases of

poliomyeli tis would be at the expense of patients whose need of treatment is un-

questioned. For all these reasons, therefore, the most sensible plan is to admit

patients to a fever hospital in the first place, on the understanding that they
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are seen as early as possible by an orthopaedic surgeon, and that adequate pro-
.vision is made for such treatment as he deems necessary. Ideally, the orthopaedic

hospital and fever hospital should be fairly close together, for the surgeon will

not have time to travel widely to see cases as they arise and to follow their

progress regularly during the early weeks of the illness. It is desirable for

the fever hospitals in an area to come to an arrangement whereby all cases of

poliomyelitis, overt or suspected, are admitted to the fever hospital nearest to

the orthopaedic centre. This should be done even if it means sending patients

suffering from other infectious diseases to outlying fever hospitals in order ~

free beds at the central hospital for cases of poliomyelitis. Cases requiring

more prolonged treatment are transferred to the orthopaedic hospital in due course.

TREATMENT

Although we all recognize that the treatment of poliomyelitis is an ex-

pensive business how many of us, realizing that the medical resources of even the

most advanced country are barely adequate for the needs of its population, have

deliberately set out to choose the best and cheapest way of treating the disease?

I am not advocating economy for its own sake; our efforts ought not to be re-

stricted by considerations of cost; all I suggest is that the public, who ulti-

mately pays the bill, should get value for money. Let us consider an extreme

example. Everyone agrees that the Kenny treatment is expensive; Ransohoff (1944)
calls it "tremendous", perhaps five times as costly as the so-calle d orthodox

treatment. Is this expenditure justified? According to the views of dispassion-

ate critics it is not. But it is not sufficient to dismiss tuss Kenny's work as

an expensive nine days t wonder; we must ask ourselves Whether our own methods of
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treatment are altogether rational. Maybe we are, in fact, wasting money in pro-

longing treatment beyond the point when it is of the slightest use to the patient.

Some of the discrepancies in current practice cannot be cleared up without fur-

ther investigation and it is time that we turned our minds to a number of elemen-

tary practical problems the solution of which would make our treatment more

rational and probably much less expensive. May I give not a comprehensive list
but a few simple examples?

Splin~s. That splints are useful for resting a painful limb is generally agreed;

they are also used to prevent def(ormitYlthat splinting actually benefits weak or

paralysed muscle, except in so far as overstretching is prevented, is open to

question. Jlowever, the painful phenomena of poliomyelitis are not usually of

long duration; indeed, there may be no sensory disturbance at all. Deformity is

due to contractures either of normal muscle or, less commonly, of weak or para-

lysed muscle; contractures can be prevented by regular passive movements which

are necessary anyvray to preserve joint mobility. Thus the only ~erious question,

if something more than temporary splinting for relief of pain is contemplated,

is Whether splinting, what Albert Key (1943) goes so far as to call immobiliza-
tion, benefits the paralysed muscle.

Even in the treatment of peripheral nerve injuries, where we know that

we are dealing vvith denervated muscle that will ultimately be re-innervated,

there are curious inconsistencies in current practice. It is customary to splint

a paralysed deltoid in a position of relaxation; we do the same for the extensors

of the wrist and digits in radial paralysis. Yet the wrist is never splinted in

flexion where all the flexor muscles are paralysed - and no harm results. In

sciatic paralysis we give the patient a toe-raising ~pring,largely as a matter
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of convenience; the extensors of the ankle and toes are favoured at the expense
of the calf muscle. Yet after repair of the sciatic nerve it is in the calf mus-
cle that the greatest and most useful recovery occurs.

We must abandon the notion, which is nothing more than a piece of folk-
lore, that denervated muscle is in a peculiarlr delicate state; it does not degen-
erate, it atrophies (Bowden and Gutmann, 1944), it is capable of fairly strong
contraction if stimulated electrically, and so far from doing harm such activity
is beneficial; but like innervated muscle it deteriorates if overstretched. Thus,
in treating denervated muscle per se nothing more is req~ired than the prevention
of overstretching, and the need for elaborate splints is consequently very small.
Axonal regeneration. An even more difficult and relevant question is whether we
need pay any attention to denervated muscle in poliomyelitis. This slide shows
you the possible states of motor units in poliomyelitis. The evidence at pres-
ent available is against recovery occurring as shown in 3 and 4; if this is so,
then muscle showing a reaction ~ denervation must be written off as a total loss.
At Oxford we think that a firm prognosis can be made four to six weeks after the
onset of the disease for muscles sufficiently superficial to be examined electric-
ally; if this surmise proves correct we shall have achieved a great economy in
the treatment of the disease. If, on the other hand, somebody manages to demon-
strate that axonal regeneration occurs on a significant scale, that denervated
muscle is re-innervated, then we shall be compelled to add to the expense of the
disease by instituting intensive electrical treatment such as has proved so valu-
able (Jackson, 1945) in the management of peripheral nerve injuries.
The natural progress of recovery. There have been comparatively few detailed
studies of recovery. Increases in muscle power can continu0 for two years or
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even rather longer; yet the really worth while recovery usually takes place
within the first six to nine months after the acute attack. Here are two ex-

amples of detailed studie~, one by Lenhard (1943) in Baltimore, the other by

Harry (1938), a former assistant of mine; but we do not know to what extent this

progress is dependent on treatment. At one end of the scale are those who keep

a patient in bed for two years if there is fairly serious involvement of the

muscles of the trunk and lower limbs. On the other hand Ransohoff (1947) has

recently been getting his patients out of bed within days or weeks of the onset

of the disease. If his policy is correct (I have reason to believe that it is
j

not) then he has cut the cost of treatment by, perhaps, as much as 7S per cent.

To be more precise, what is the influence of mechanical load on recovery of muscle

pm~er? If, as I believe, recovery does not take place in muscle that shows signs

of denervation then we are concerned simply with estimating the effect of load on

innervated muscle that for a time is not under voluntary control, or on muscle

that is partially denervated. It should be p~ssible to answer these questions I

by carefully controlled clinical experiment.

Design of supportive apparatus. Almost all clinicians interested in poliomyelitis

agree that supportive apparatus is sometimes necessary. But here again there are

wide variations in prescribing and in the structure of appliances. The British

Orthopaedic Association is now enquiring into the design of appliances and the

various materials used in them. So far progress has been slow, but we think that

it should be possible to find the ideal appliances for the commoner types of dis-

ability such as below-knee paralysis, paralysis of the whole of one lower limb

and so on. Once the design has been found it should be possible to achieve an

enormous economy by mass-production of the parts that do not require individual
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fitting. About the strength of springs in relation to muscle weakness and the

weight of a part we know nothing whatever; yet it should not be beyond human wis-

dom to find the answer. While one cannot apply engineering technique direct to

problems subject to the vagaries of the human frame, yet it is not unreasonable.
to look for the day when a patient suffering from poliomyelitis can enjoy the

same sort of service for his appliances as is co~~on form in the motor industry

and has already, achieved considerable success in Great Britain in a problem as

complex as that of supplying and servicing artificial limbs.

CARE OF THE PATIENT AFTER f,.EAVINGHOSPITAL
Of all crippling conditions poliomyelitis calls for the most careful

and prolonged supervision of the patient after he has left hospital. Physical

treatment will be needed for only a limited time, but supportive apparatus needs

adjustment and renewal, a watch must be kept for deformity, and in due course de-

cisions must be made about the need for reconstructive surgery. Without attempt-

ing to describe the various kinds of organization that have been set up to achieve

these ends I propose to describe one which, in my opinion, is the best and the

least expensive. The organization should not be confined to the care of patients

who have suffered from poliomyelitis. It should mnbrace all crippling conditions;

it should be regional and based on a large central orthopaedic department. This

map shO¥!s you the organization that has been built up over a period of nearly

2S years by my distinguished predecessor, G. R. Girdlestone. It provides for a

population of about a million people. Clinics for diagnosis and out-patient treat-

ment have been established in the smaller towns, as far as possible in local has-

pitals. At the centre out-patient facilities are provided only for local inhabi-

tarrts , Clinics are visited regularly by members of the staff of the central
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hospital, and at more frequent intervals by women called After-Care Sisters who
have been trained in orthopaedic nursing and in physiotherapy. Thus medical care
is taken to the patient, with the result that far .1oser supervision is possible
than in areas where patients are required to attend at the central hospital.

This work at the periphery also stimulates local public interest and is
particularly valuable when one is faced.with the final stage of treatment, namely,
finding suitable work for a disabled person. The work of local voluntary associ-
ations has been excellent but necessarily limited; the passage of the Disabled
Persons (Employment) Act in 1944 opened a new era for the victims of injury and
disease, including those handicapped by poliomyelitis. The Government is now
under an obligation to find suitable work for disabled persons and the country
now has a staff Qf Disablement Resettlement Officers who act as links between the
medical organizations on the one hand and industry on the other. Thus, as has
so often been the case in the past, the efforts of public spirited persons, those
who have befriended the cripple, have stirred the public conscience. In spite
of our grave troubles resulting from the wastage of war we can at any rate claim
that we are at last tackling the most serious economic consequences of physical
disablement, including poliomyelitis, namely lack of employment and all its
attendant miseries to the sufferer and his family.
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