TRAUMA AND THE NERVOUS SYSTEM ©

With Particular Reference to Compensation and the

Difficulties of Interpreting the Facts

By JAMES K. SLATER, M.D., F.R.C.P.Ed.

INTRODUCTION. ?FOY many years I hospital @nd private practice
one has become j_ncreasing]_y conscious of the importance of this
subject to the patient and to his doctor, to the specialist and to the
lawyer all in their different roles. During the war experience in many
respects Pecame more crystallised, and it 18 my purpose t° explain
some Of the problems with which one has been confronted in the hope
thereby of stimulating interest.

How much is it given t° anyone t° know what is in another man's
mind ? This question obtrudes itself repeatedly in one form or
another in the experience of all clinicians when faced with the evaluation
of an illness, or confronted in court by the opposing counsel. So
many of ocur views are purely = matter of opinion, but fortunate indeed
that it is so gince, if medicine was an exact gcience, it would be an
unpleasant if not intolerable profession. Facts there are in gbundance,
indisputable and defensible although frequently open t° = variety of
interpretations, o* me=e correctly misinterpretations, = circumstance
that makes us beloved if not necessarily admired by the lawyer and

the journalist, with the one for the joy of litigation, his raiso?t {'etre,
with the other for the constant supply ©f spicey copy, his bread of life.

It is pertinent t° ask ourselves up to what point we do practice a=
exact science and beyond that mark how do we handle the art. Clearly
there are many sets of circumstances which are capable of only eme
interpretation, in each all must be agreed, = patient has a cold in the
nose, = cyclist falls and breaks his leg, = person is blind or deaf.
These things are obvious to the tyrp no less than to the expert, but a
more difficult elucidation requires knowledge and experiencel factors
which come with interest and opportunity, = sliding scale of value
that by ne means depends only o= exertion. It involves the quality

°f competence. 2 sharpened Wit may rapidly furnish an explanation
for obscure aspects of the case which convince some but perplex others.

Who are convinced and who are not ? Is it a matter of preference

only ??or is it preference based on reasonableness, a reasoned
preference for what is attractive ? The process of thought when

broken yp into its components leaves nothing teo e explained. This
is, it seems, the cxux of the matter. The expert witness by accepted
usage is one whose expertness is in direct ratio to his knowledge and
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the facility with which he expounds his facts and avoids confusion
with theories. Thus jzlyays there are degrees, the element which
brings out the personal equation and confounds the critics by its very
persuasiveness. This, however, is gubject to = test?the test of time,

= salutary experience £or those who approach their task conscientiously,
but too often overlooked by others who refuse obstinately to learn

their lessons. Would we do and say the same again is a recurring
question, but too often the complacent amswer is affirmative, bringing
consolation to the doubting mind. Is it surprising that we grope =o
much in the darkness when the technique of satisfaction brings its
inevitable reward of solace ?

Few of us have much training in court work. It is avoided by the
young doctor through fear, and shunned by the older on the plea of
insufficient time, and yet in the mind of both is the haunting thought
that his ignorance may ©e exposed to ridicule, = healthy sign in se
far as it indicates a realisation of ]ipitation, but none the less it is a
serious omission since each appearance 1§ a yardstick by which can
be measured the gahility of clear thinking and honest deduction, a=n
opportunity which no other part ©f our work affords. In the last
resort a situation should be created for each problem with which we
are confronted in order that zeal and prejudice do not mask the facts

of the case. Such an attitude of mind at once separates the honest

practitioner from the yngcrupulous quack and charlatan who have
far too ]long enjoyed = vogue and the doubtful advantage of material

gain 2t the eoxpense ©f = credulous and ynwary public. That it
cannot continue is obvious to gnyone Who stops t° ponder the trend of

nationalisation and its effects ypop those who exploit the mental and
physical weakness of their fellow men. Let us beware lest we ever
stoop t° imitate this undesirable character.

Patients inevitably feel a bias in favour of trauma as the important
factor in explaining the causation of 5ny ailment which is not readily
accountable for otherwise , and understandably nervous manifestations
fall prominently into this category, Since evem mow mgny Of them axe
imperfectly understood let alone satisfactorily accounted for in lay
language. An infection may seem clear cyt, = meningitis, = polio-
myelitis ; yet so often an attendant fall secems inseparable te the

patient's friends from the sequence of events, indeed so convincing
o factor that often skilful arguments leave a doubt. A doubt in

art
due to our own yncertainty in many instances. Need we bep so
uncertain ??or is it merely = desire to be scrupulously fair, fair that
is to the individual for whom a favourable medical opinion may mean
a reward in cash, commonly called compensation. & study Of nervous
infection 1is pertinent now that more is known of the mechanism
whereby = virus acts, and the realisation that this variety of disease
at least is self limiting. FOr example in poliomyelitis during ==
epidemic only = proportion of the victims develop the disease in an
indisputable form , others, although undoubtedly affected by inference
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from all the circumstances, yet =ecover completely owing to some
unrecognised resistance which allows a general reaction to stop short
of calamitous paralysis. This must be a process dependent upon
inherent factors of constitution and well-being favourable and un-
favourable, but also influenced by matters external of which who can
say that trauma is not one. While the virus is exerting its evil influence
and the patjent is little if ac all affected, there must be a poipt at which
the cutcome is in doubt and at which the outside effects are all important
for good er bad. Thus if we imagine these points in the process at
any one Of which an accident, 1ess or more, may occur, its results
manifestly will differ gccording to the timing?little o nothing if early
or late but overwhelming should it happen when the natural process
is in doubt. We cannot escape the complexity of this problem, and

nothing but added confusion accrues from attempting t° simplify it.
One solution would be to allow that gpy accident at gpi, time during

the accepted incubation period was held regponsible, but that could
never be allowed since clearly it would open the door to a greater
degree of unscrupulous evidence than exists at present. & fair and
more honest attitude is to state the facts clearly, = matter by no means
as eggy and simple as it sounds, and to leave it to others to make the
judgment .

The illustration of poliomyelitis I8 not peculiar, the principles
implied being equally applicable to = wide range ©f conditions, many
much more common if less dramatic, including almost all forms of
neuritis, brachial, sciatica and the rest.

Sometimes, indeed often, one despairs ©f litigation. It is endless
and often ypgatisfactory, but se too are examination tests which have

been in yogue for a much longer time and always had their critics,
yet remained ynreplaced for want of a better gygtem, So it is with
litigation, the real pity being that it has become increasingly wrapped
up with finance. One reflects with wonder at the consternation of the
legislators circa 1897 could they but have had a peep of the ocutcome
through half a century of the laws they were formulating. It fis
appropriate to consider briefly some  ggpects of the Workman's
Compensation Act in its evolution and what it has come to imply in
medicine to_daY. Famlllarlty has led to indiffernece’ and most of us
are jgnorant of how far the Acts have been extended and are still
extending.  The present position certainly affords material for
reflection. Quoting Sir John Collie,3 it was calculated by the Home

Office, in affording information as to the probable effect of the passing
of the Act of 1897, that 150,000 accidents = year would fall within
its scope. But in the seven principal industries for which accurate
statistics are obtainable, the number of cases of accident in which
compensation under the pregent ACt was paid in 1930 amounted to
461,130 ; in addition there were 35303 uninsured employers who
reported that they were paying compensation in respect ©f accidents
sustained by their employees.

VOL. 1liii. no. 11 2 s
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Making due allowance for the extensions made by the subsequent
Acts, and the possible increase in the numbers employed, the disparity
between anticipation and realisation is striking. It leads to the
conclusion, either that the framers of the estimate had been unduly
optimistic and badly informed, o= that they had failed to attach
sufficient importance t° the psychological and other effects of the
passing ©of such legiglation. Civen in figures the comparison between
then and now is not a question Of an increase of thousands of cases
but of hundreds of thousands, and not a question of tens of thousands
of pounds but of millions.

What are the reasons for the large number of cases mow coming
under the Workman's Compensation Act ? An undoubted ope,
pertinent t° my subject, is that whereas in the original Act mo
consideration was given to diseasel a constant chain has been linked
ever Since by the accumulated results of Court cases which pass into
law an ever increasing range of possibilities. Altered conditions too
are playing their part ; for instance there has been a great increase
in mechanisation, and processes have been congiderably speeded up,
which might be alleged to cause moxe casualties. On the other hgnd,
of 113,249 accidents recorded some yegrg ago before the yar, the
majority were due to some failure in the human element and not to
the machinery. There have been increased Statutory and other
provisions framed to avoid accidents, and many operations are now
safely performed by machinery which in the past were done by manual
labour and put an enormous strain on the workmen engaged, rendering
them liable to hurt. Probably, too, some of the increased number of
accidents are due to the carelessness and slackness which some observers
have noticed zmong many of the younger generation ©of workers.
The door of compensation being ence opened it has since received so

many pushes from the legiglator and the Bench in ipterpreting what
is understood to be the intention of the Acts, that it is now almost as

wide open as even the extremists could desire.

Trauma in Organic Nervous Disease

The approach te the organic side of this subject is perhaps best
made by selecting in series a few of the more familiar conditions and

bringing out the essential points a= they arise.
Disseminated gSclerosis.?During the hundred yenrg or more
since disseminated sclerosis was first recognised as = pathological

entity, the question ©f trauma keeps cropping up among the etiological
factors as indeed it must always do in any organic disease whose

elucidation proves difficult. Even before Charcot's wonderful
description ©f the symptomatology 23R4 pathology ©f this condition
an  interesting paper by Leyden in 1863 emphasised the causal
importance of trauma While ]ipking to it damp and cold, mental stress
and pogsible preceding infections.  But Y}y the starc of this century
the opinion was established that the principa]l change was = neuroglial
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hyperplasia, and when pathological research was aided by new staining
methods revealing m™ere precisely neuroglial Teactions it became
customary t° regard disseminated sclerosis as an infective disease.
However, in spite of the enormous volume of work done in the hunt
for a causal agent, no proof has been forthcoming, and this notwith-
standing our greatly increased knowledge ©f virus and other infective
processes which show many clinical features of a similar kind.

A1l through this long time theories of the relationship ©f accident
have had their adherents, slightly se in the matter of causation, but
more persistently it regard t° aggravation, = question ©f prime
importance in = malady which is prope to zun so erratic a course Of
ups and downs, remissions and exacerbations. Quite obviously the
distribution and incidence which has been carefully worked out
statistically reveals an overall feature in geographical and racial
incidence which precludes =o chance a cause as accident as a prime
factor. For instance, the disease is yepy common in Switzerland,
whereas in the United States it is much lower than in Britain. Indeed
outside Europe it seems to be rare. The geographical distribution
can be carried further and in pgan. instances pinned down to actual

towns and localities. I remember well many years ago 1P the oue-

patient department ©f Professor Bing in Basle marvelling at the
enormous number of these cases and learning from him that 3 or 4
out of _iery s patients with organic mnerveus trouble suffered from
disseminated sclerosis. Again at ome time the belief was yidely held

in this country and elsewhere that farm workers were egpecially prone.

Such an igea, long disproved, is merely mentioned to show that

environment and occupation in addition to racial distribution have
attracted attention of workers in this perplexing field ; also examples
of familial tendency are fairly mumerous in the literature and is now
unquestioned.

These reasons, very briefly mentioned, are perhaps <Pief among
those which account for so little attention heing given nowadays t°
trauma as a predisposing cause of disseminated sclerosis. NO one
aware Of the facts would be likely to claim that trauma was essential
'~.‘>r even oommon, but equally it is certain that in an individual case
1ts consideration demands the most careful scrutiny and application
of reason to all the known facts, clinical and otherwise. It would be
rash to deny the pogsibility Of = causal relationship Petween trauma
and disseminated sclerosis and perhaps equally Tash to assert it as
witness this example : =

Female (40) .

. Fell seven years ago, damaging right hip but breaking »e
ones.

Never walked without stick and great difficulty thereafter. Always
assumed by herself and everybody else to be due to accident, but examination
only recently showed jnqisputable signs of disseminated sclerosis including
pale discs, nystagmus, and an upgoing tee en both sides, the opposite 2=

well as the ipjyred. The injured leg muscles extremely stiff, but great
limitation of movement at all jOil’ltS (disuse)
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This case prings out the following points : (a) Did the patient have
disseminated sclerosis at the time of the accident ? () Was the accident
= predisposing factor ? (¢) Was it a coincidence ? (Clearly from the
facts at least it can be assumed that one was merged with the other,
since the accident was yrongly presumed t° have caused so much
incapacity. But equally it is thought to be inconceivable that peripheral
trauma could by itself bring about such widespread central nervous
change. Then did it light up = latent tendency ? Here it is that
we come to the core of the problem in this important disease.
In this connection the following case is of interest : =

J. F. (34). Diagnosed as disseminated sclerosis in 1936, quiescent until
1943 when an attack of dysentry (Sonne) aggravated symptoms for = time
but never sufficiently ®° prevent him travelling te and from his work as a
clerk each day, until January 1945 when a bus he was mounting started

unexpectedly, throwing him to the ground. He was= dazed and bruised
around one eye but managed with aid to mount the stair to his house. After

a day or two complete paralysis of the legs and much incapacity of the axms
with general aggravation of all Signs was manifest to the extent that he

became completely incapacitated and is ynlikely to leave his house again
let alone follow a useful occupation.

In this case the relationship of trauma to the original illness cannot

be in dijgpute, the onset having preceded the accident by many years,

but obviously it is more than a coincidence that complete incapacity
resulted at once so strikingly that a jury must be convinced of the

connection. Indeed in this case the substantial claim was settled
out Of court. But we are interested more than merely in the application
of lay reasoning te circumstantial evidence. What did happen t°
stimulate the pathological process in this ma=n ? Could it be that
the disturbance broke down in some gy the defensive immunity he
had acquired by altering his state Of nervous tension to the extent
that the process became irreversible ? or was it the actual bang of his
fall that directly damaged mervous tissue ? While preferring the
former choice one is yer left unsure.

FOor over a hundred yegyg =2 great deal has been written about the
traumatic etiology of disseminated sclerosis. There can be no question
that a number of cases have developed shortly after trauma. Wilson ®
states that the concept of = blow on the awxm causing multiple plagues
is untenable. But if emboli were proved to be the cause of the sclerotic

plaques the statement would ne ]onger be valid.

J. M. Neilson 7 quotes the case, similar to the one above, of a fireman who
slipped down = long flight of stairs in a sitting posture, receiving thus fourteen
bumps Which jarred the spine. He appeared two weeks later with a fylly
developed picture of disseminated sclerosis, and averred that he was perfectly
well before the accident.

The interpretation of this case as of nearly alll if not all, cases of
related trauma and multiple sclerosis, is that the jarring may crystallise
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°* precipitate the disease but cannot actually cause it. Some authorities
state that 4p, acute disorder secems capable ©f starting the disease,
but others deny the relationship. Until the cause 0f disseminated
sclerosis is known and the pathogenesis understood, such discussion
s largely devoid of meaning.

The mpedico-legal aspects ©f this difficult question <=» only be
judged in each individual case. Russell Brain2 enumerated the

following possibilities for consideration : =
1. That the association is a coincidence.

2. That traumatic lesions of the nervous system may Pe mistaken
for disseminated sclerosis.

3. That trauma gy induce changes in the neighbourhood ©f
pre-existing, but hitherto Iatent, plaques of disseminated
sclerosis and so lead to the appearance of symptoms .

4. That a patient, after spending some time in bed as a result
of the tyauma, may manifest symptoms because he has lost
the power ©°© compensate for a defect, such an incoordination
of the lower limbs due to a previously acquired disseminated
sclerosis.

5. That the trauma (e.g. 2 fall) may be the result of pre-existing
symptoms ©of disseminated sclerosis (e g, incoordination).

6. That the trauma may produce = lesion of the nervous gystem
(e.g. contusion) which may afford a locus minoris resistentiae
for the development of the virus of the {Jisease, hitherto

latent.
8T experience might have been expected teo afford some light,
especially since the age group involved coincides closely with those

most liable. During e=e period when the medical admissions to my

hOSpital numbered upwards of 20,000 only 8 cases were diagnosed
as disseminated sc]_erosj_sl and in only two Of these was the question
of trauma sufficiently obvious to be considered, although even then
their experience was no worse than that of their immediate associates.
And in one a pale disc proved that the incident occurred during the

course of a

previously existing disease. The subject was discussed
at a clinical meeting attended by over geventy medical officers when

»e expression of opinjon shed any very different light. & possible
factor but not a cause.

Epilepsy.?0f all conditions in which the role of trauma has been
contested most hotly this is the one pay excellence. Here cause and

effect sppear to be related most significantly in time and in gpace,

* view-point which jpeyitgply will impress almost all jyries, especially
those members who most fancy their ability to make logical conclusions.
A young man hits his head or is struck . the degree of violence yarying
from trivial to serious, and at a later date, after often months or even
vears, takes his first convulsion. The two are linked together and
thereafter the label traumatic epilepsy is affixed with the result that

VOL. LIII. NO. IT 282
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doctor and patient alike have the smug consolation and poor comfort
that the condition has been diagnosed. Yet it is remarkable that
relatively se few head injuries end in this y5,, and perhaps even more
noteworthy that the more serious seem even less liable.

It is interesting to look back upon the observations of half a
century ago and read in the clear and precise style of Sir William
Gowers4 what he has to say on this subject when analysing his
impressive total of 3000 cases.

Important among the exciting causes Of gpilepgy are traumatic
influences, blows and falls on the head. To thege, after the elimination
of doubtful instances, 108 cases were due . a third occurred under
ten years, rather more than a third between ten and twenty. Males
are afflicted by this cause moxre than females-?63 to 45. This is clearly
due to the risks of occupation, for in the cases commencing before ten
the females were in excess. Between ten and forty the male cases
in each decennium were rather more than twice the number of females.
Over forty the only cases were 1l men.

"In four-sevenths of the cases the injury was a fall on the head |
in three-sevenths it was a blow. In most of the cases the patient was
stunned for a time but in only = fifth did the first fit occcur immediately.
In the rest an interval elapsed in one-third of the cases the interval
between the injury and the fit was more than a day and less than a
week . in another fifth the interval was between a week and a month,
and in about the same proportion the interval was more than a month.
It is certain that a blow or a fall 5, excite fits without causing any
visible lesion of the pbrain, and all cases were excluded in which the
present ©r past symptoms °r the mode of onset of the fits made it
probable that coarse changes had been produced. "

What have we learned since this was written to modify e* support
the interpretations given ? FOr ome thing = medical opinion and =
legal om= expressed about the same set of facts is by ne means the
same thing, The reason ywhy this is so is fairly obvious. Law demands
justice irrespective of the qualities of the individual and the concern.
The doctor, o=n the other hand, finds it hard to be impersonal . his
vocation interests him in mankind qua man, but he 5+, err either

in his observations or in marshalling his facts.

A young man of 53 saw me recently in hospital on account of a major
convulsive attack he had had a few days previouslyl Those who saw him

were able to prove that it had been an gpileptic seizure, the first in his life.
Physical examination revealed no ghnormality but his history was interesting.
Three months previously While in the aymy he was on quty in Trieste quring
2 riot when he had been struck on the side of the head by = bottle, momentarily
losing consciousness and requiring = few stitches for a scalp wound but
recovering =e quickly that he was oply detained in hospital for three days,
2 month or so later his normal release occurred and he returned home, having
'been discharged i Category Ai., nothing untoward happening until the
convulsion. There was no history obtained guggesting any family tendency.
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At once we know from experience of numerous similar cases that
this young man's claim for = pepgion Will receive gympathetic
consideration jygt as it would have done had it been an industrial
accident. The two episodes hang together in reasonable relationship
in & person With an unblemished medical record. But what in fact
is the etiological relationship between the bottle and the fit? If it
was an invariable sequel the clue would be gimpler, but it is the
exception rather than the rule or the epileptic popu]_atj_on would be
tragically mumerous. This youypg man's endowment lacks something
that others have , gomething that has made him more susceptible.
We must visualise a group Of ~ silent * gpileptics Wh© may slip through
life with 110 fits but who are at the mercy ©f 2 predisposing cause.
Sometimes they are easy to detect, =s when the family history is strong,
but moxre often they are unsuspected. HUTSt's percentage ©f peptic

ulcer gybjects i am analagous story.
Let us look for a moment at what is now known about the actual

nature Of an epileptic attack. SO many different morbid conditions
have been observed in persons subject te seizures that gny, clinicians
have declared that epjlepsy i$ only = symptom: = convulsion, like a
headache, is = red light signalling the dysfunctioning ©f seme somatic
mechanism. However, generations ©f physicians have realised that
in the pajority Of cases no gignificant dysfunction could be found
the cause of seizures was= inscrutable. Hence egpjlepsies have been
divided into two groups the first, the inscrutable (j_dj_opathic or
essential) ; and second, the scrutable gymptomatic, ir which an
apparent cause had been discovered, some disorder of pody o= brain.
Deeper study and the electroencephalograph == permit the use of
more decisive terms, namely, genetic (for essential) and acquired
(for symptomatic) epilepsy. However, these groups @re not mutually
exclusive. Some degree ©Of inherent gugceptibility may be present
in persons who suffer = traumatic : epilepsy; some undiscovered
acquired stimulus pmgy, be the trigger which discharges = genetic
epilepsy.

Of the two main causes of epilepsy, the genetic 2nd the acquired,
the former is the more important. Lennox, 0 who is probably the
greatest living authority o= this subject, states that of patjents Who
are gupject to seizures approximately three-fourths give =o history
or, °n examination, present me evidence of gignificant brain injury
or bodily dysfunction. Further he states that among the near relatives
of unselected epileptics, both epilepsy and cerebral dysrhythmia ©<<u*

approximately five times more frequently than in the general population.
Among identical twins only eme of whom has epilepsy and anticedent

brain ipjyry, the normal twin nevertheless usually possesses =%
hereditary dysrhythmia of brain waves. In a given patient the relative
importance ©f a genetic factor is greater if evidence of brain injury
is lacking, 1if there is a family history of epilepsy °* migraine and,
most important ©f all, if ome or both pareptg have cortical dysrhythmia
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on electroencephalographic examination. The practical aspects ©F
this in connection with prevention are fairly obvious.

Proof of Hughlings Jackson's definition of epilepsy as a sudden
excessive unruly discharge of neuronal cells had to await the patient
labour of Hans Berger Wwho, in 1929, published the first electro-
encephalograms. Much useful work has since been done chiefly in
comparing Prain records of patients with gypposedly healthy persons
and the Gibbs have produced = valuable classification of electro-
encephalograms Which make it poggible to envisage = time when the

use of this gpparatus Will be demanded in all disputes concerning cause
and effect in epilepsy. It may mnever offset the hard facts of legal

logic completely, but it should and will influence the amount of

compensation awarded.
In my View one v summarise the situation by stating categorically

that trauma can oply cause gymptomatic epilepsy by creating gross
demonstrable cerebral damage, and even thus it is quite probable

that newer methods will lay bare some inherent genetic fault, otherwise
how 1is one to explain that in a series of over 200 head wounds
consecutively observed by myself in only two did convulsions occuxr
within the first two weeks of wounding. Those not susceptible may
have no fits although it is well known that their behaviour in other
respects may Pe greatly altered and their use of even moderate gquantities
of alcohol may be pathetically grim in its results.

PARKINSONISM. ?The spate of literature which accumulated after
the advent of epidemic encephalitis contains a sprinkling of references
to the pogsible association of trauma to the production especially of
the common sequel of Parkinsonism. There were advocates both
for and gagainst, but always doubts persisted, which were expressed
by Kulkov ° in the question " Could it really be the fact that a
cranial trauma by way of destruction of tissues or in consequence of
haemorrhages in the region ©f paleostriatum (globus pallidus) o=
adjacent apparatus, could evoke a vivid picture of Parkinsonian
appearances ?

Since Parkinsonism is a syndrome having various etiologies (such

as encephalitis, syphilis, arterio-sclerosis) we <an take it for granted
that the disease 5+ appear after a trauma which calls forth some

very subtle and elective haemorrhage around which later secondary
symptoms of neuroglial sclerosis would arise.

According to Ulelliffe and White, =~ trauma may be a gyfficiently
exciting cause to bring the symptoms ©f = slumbering paralysis to the
surface, or those of a mild case rapidly to a severe stage." Emotional
disturbances undoubtedly play = large role in cauging the arterio-
sclerotic foundation. The direct relation of the striatum to emotional
activities should be borne in mind. One patient in whom I have
watched the glowly advancing development ©of paralysis agitans for

upwards of ten years believes even mow that her incapacity originated
as a result of a painful venesection for transfusion during a debilitated
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state after operation. In this case as in others one has seen it happen
that tremor commenced in the jpjyred limb. ©On the face of it cven
the lay imagination has to be much stretched to accept this association .
moreover the claimant in law would have a poor chance of establishing
a case. Yet are we really so sure of its 1mp0551b111ty ? Bing ! coined
= phrase, " Commotional encephalos," to suggest = disturbance of
function, short of a demonstrable pathological lesion, that would be
sufficient to set the stage in a debilitated and frightened person for
rapid advancement of a latent arteriosclerotic process. How much
more understandable the lighting up = ©f a dormant encephalitis,
since it is well known that only = proportion (pOSSibly 25 per cent.)
of those who used to be secen With acute encephalitis proceeded ®° the
Parkinson scate after a yery variable interval, often indeed oply those
in whom the acute phase was only detected in retrospect ; the remainder
apparently making = complete recovery.

Continental authors on the whole have been much more particular
in mustering their evidence than we are, to the extent of often laying
down rules by which a giyep case must be measured if the relationship
with trauma is to be accepted. For instance Bing advances the
following points in order to establish a causal connection between the

trauma and paralysis agitans

(1) The trauma must be severe enough te be able to cause some
cranial lesion or at least call forth symptoms of a commotio
cerebri.

(2) The patient who suffered from the trauma must not have
been previously subject t© any cerebral gymptoms.

(3) The Parkinsonian symptoms must not follow immediately
from the trauma; their development ought = ©e preceded
by seme prodromal symptoms (cerebral symptoms) which
would then gradually develop = characteristic picture.

Trauma in Proven Conditions

There is no gifficulty in selecting the symptom-complex ©f herniated
intervertebral disc as a condition in which the link between injury

and  regylting neurological state is indisputable, differing only in

degree and kind from = hemiplegia resulting from gross damage t°
2 part of the prain, the essential difference being that the violence

(often even triyigl) is indirect. This fact yay be important Since it
introduces the principle that the outward effect of trauma may be
invisible and established solely from the inference drawn from history
and physical examination. Twenty years ago, Ptefore the herniated
disc complex had been explained and accepted, it is inconceivable
that a gimple jerk o= stubbing of the foot would ever have been invoked
t° explain = sciatic pain, yet obviously many Vvictims muse have
continued in jgnorance of the role trauma had played » their malady,
content to believe that a pysterious neuritis accounted for their pain
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and suffer the indignity of teeth extraction and other measures designed
to eradicate geptic foci.  Unhappily mew authors try to gversimplify

this problem by attempting to wse this gimple pathology t° explain
all manner Of cases. But nature is not interested in simplicity, and

in this condition our real challenge remains, which is to discover the
true relationship between disc pressure and neuritis, since it is already
agreed that in mgny instances the two exist side by side. Progress
has naturally been slow 1In pevegling the pathologic appearance ©f
painful nerves as seldom is material available for examination, but
now yery many ©2ses DaVe yndergone operation when it is frequently
found that the compressed roots are thickened, Congested and inflamed.
An association that requires = geptic or toxic theory to explain. We
must beware Of peing too dogmatic lest we open up too attractive
a field for Jitigation, and yet the implications Of all this are far reaching
in connection not opnly with sciatica but of " neuritis * in papy other
parts ©f the body, = subject which for jong has been in an yngatisfactory
state, dearly loved by the quack who finds in it a rich and safe field
for his universal technique.

The multiplicity ©f pathological lesions which affect the spinal cord
itself are all well recognised entities whose behaviour conforms in
each case to a definite procegs Whether it be ipnflammatory, vascular,
or neoplastic, and yet it is the experience ©f all practitioners =no less
than specialists that violence less or more is presented by the victim
or his friends as the alleged explanation. Numerous illustrations of

this leap to one's mind.

2 middle-aged lady with chronic lumbago secretly visited a chiropracter
and was submitted to the commeon if unorthodox procedure °f powerful blows
on the gping] column while lying prone o = table, the middle portion of which
was migsing. Returning home with difficulty she retired to bed and never
rose again, Fearful of her doctor's censure she ]ay for some weeks before

obtaining help, Put scon, by the ordered methods of (iagnosis, it was found
that a comminuted fracture had occurred at the site of a metastatic growth.

This illustrates quite vividly that things are not glways what they
seem to phe, and so in gyeypy instance of spinal cord disease pathology
must go relentlessly on, its existence hrought teo light by injury o=
violence, often gggravated but surely mever initiated. But now the
law of compensation has reached the point through = long series of
litigation claims when the chances of success in law are strong if it
can be proved that on = given date immediately before an accident
the patient wa= symptomless and normal on examination ; that violence
was indisputable even if variable in gegree, and preferably shown Ly
the same medical witness that physical signs began and progressed
from a brief time after the injury,

A recent instance of this happened to = gamekeeper aged 60 who was

penned between a backing car and a brick yall, bruising but not fracturing
his pelyis. He had been active and well before this but during the few days
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while recovering from his pruises, ome foot, that om the ipjured side, was
found to be weak. From this moment the clinical picture has developed into

the easily recognised ome of amyotrophic lateral sclerosis.

Dare we gay that the accident had nothing t° do with the subsequent
condition ? I think pot, and for this reason , the gequence ©Of events
reach a ]gogical conclusion especially in the lay mind, and moreover
we are dealing with = malady whose gtiology i unknown, differing
in that respect from the surer ground of established causes as in
meningitis, poliomyelitis and the rest, where the reagsoning even allows
tor a prodromal phase ©f several days, and each case follows a

recognisable behaviour pattern.

How different is the picture in the young boy who was admitted a few
weeks 4o With severe headache and vomiting after hitting his head gharply
against an iron girder. This youth was in the second gtage of tuberculous
meningitis and died eight days later, showing that the accident was an
unimportant incident.

Carrying the argument further, it is seen that when the whole

course Of the disease is known as an entity we are medically strong,
and conversely when much is still doubtful or uncertain we are weak.
None the less in spite of this appeal t° reasonableness and the hunting
down of simple but gsignificant facts, it is safe to assume that much
time and epergy %ill Pe gpent by the unwary it making impossible
claims , a kind of projection of theory over fact from whose occasional

success springs continuing hope. Too often an ignorant doctor with

2 plausible mannex gives =» opinion that will override the moxre
cautious utterances of the scientific specialist.
Since early times the association between brain tumour and injury

has occupied attention for reasons that are too obvious to require
emphasis. Before the advent of poyrosurgery @nd the experience
clinically and pathologically ©f two world yars, it was a matter that
once  gyggested must have been extremely difficult o digprove.
However, nowadays the most that can be said is that head injury
may be an incident in new growths within the skull jygt as indeed it
may not be. An ear]_y case showing this remains in my mind after
many years.

The patient, 2 young mam Of about 39, was under observation for
epilepsy which had developed after a car accident. No fracture or obvious
damage was found in the skull and no organic signs, but it was noticed that
the fits had a Jacksonian quality. However, they were infrequent and he
returned home to take the usual sedatives. He was admitted to the same
Ward some five years later, having fallen unconscious in the street. Death
followed and at the post-mortem two gliomata were found, eme small and
slow growing, in the motor area corresponding to the fitg, the other near the
corpus collosum into which a large haemorrhage had occurred. Even if it
was allowed that the accident had caused the one g]_j_omal it is inconceivable
that the second could have had any @ssociation. Therefore if one had pot,
Why should the other ?
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Again reciting we= experience, it is highly probable that if trauma
had any true relationship with cerebral tumour such an association
would have emerged in an incontroversial yay among the many
head wounds and injuries °f every variety @nd degree. All evidence
points entirely the other g+ even now when much follow-up material
is available. The proportion of brain tumours in the gypy was small

in all campaigns and in my ©wn experience the contribution of the

front 1line soldier was infinitesimal. I cannot give figures in an

overall gense, Put in a concentrated sample ome remains impressed
with the complete absence of any hint that neoplastic pathology was
influenced by violence?gliosis there mgy, have been, Put glioma never,
one being compatible With continuing life, the other not.

On the other hand vascular disturbance in the skull is common,

with its consequent effect on nerve function. Personality changes

following severe concussion are regylar examples ©f this, 3180 every
variety ©f catastrophe £rom = ryptured aneurysm to = delayed subdural
haematoma is familiar in war as in civilian practice, but here it is
important t° recognise that violence creates a situation by itself and
does not play = part I% initiating = pathological process that is
understood. An analogy With cardiological knowledge is appropriate
since in this field the effect of blows on the chest have been studied
with great care. It has been shown convincingly that even in the
absence of external bpruyiging o= fractured ribs the myocardium masy

be profoundly disturbed and results jpcluding coronary thrombosis,
arrhythmia, ventricular yypture and angina pectoris =re accepted ==
occasion as due to this cause. The phrase " inefficient heart " is
sometimes used to express the result accruing from a compression ©r
blow over the precordium. Litigation is incessant in these matters
with its tedious argument, but luckily up till now I am unaware Of 5pny,
claimant having the temerity to press his " inefficient brain," unaided
by substantial additional gigng, == the sole result of jipjyry, Yet if
allowed in eme organ, why not in the other ??the important point
being that the effect of trauma is vascular and in that sense not a
pathological process.

Leaving this subject t° pursue = Much more controversial question
with a vascular glant, I should like to touch for a moment on these
difficult and little understood cases of " burning pain " ox causalgia.
The wretched victims of this suffer agony which is often both mental
and physical, due to the condition sometimes being unrecognised
for what it is with ingylting psychological treatment gpployed and
the fact that the pain is yery real.

an elderly miner had his left foot pinned by = fall of hegyy stene. The
skin was unbroken but extensive hryising resulted, although no bones wexe
damaged as shown by X-ray. Very shortly evenm the gigng of bruising

disappeared, Put gradually Pe complained ©of increasing pain on certain
movements of the foot and in time he stated that he could not bear the weight

of the bedclothes or a soft s]_j_pper unless the foot was swathed in wool. When
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I saw him six months later this condition was unchanged and he was indignant
at what he felt were the insinuations implied by the treatment he 'had received.

This man was a good type and an excellent witness, giving Pis story in a
convincing way to the extent of volunteering the statement that he felt if his
loot was removed he would be as fit and happy as ever he had been. Most
of the foot was tender to touch but there were trigger points which caused

excrucj_ating paj_n and a strenuous attempt te draw the foot gyay.

Numerous similar cases are familiar to gpyone who has had the
opportunity of studying the diverse effects of injury to = limb.

Since the sixties of last century this subject has intrigued neurologists
and physiologists. In moxre modern times the names of Henry Head
and  gharpey Schafer are identified with personal experiment iP
attempting its elucidation. Even now it is not fully understood,
although the relationship between cause and effect is never in dispute,
only the exact mechanism is in doubt. The apngwer, when worked
out as it will be, may Wwell give = far reaching clue to the role of
trauma.

If we allow, as we sghould, that trauma of a peripheral nerve may
disturb capillary circulation, allowing the vasomotor disturbances
which take place in cutaneous areas deprived of sensation, then we

are entering o= == unpredictable phase of values. But it seems
especially probable that the obscure inter-relationship of the vascular
and nervous systems may be unravelled to the extent that injury has

= precise and definable pogition among the etiological causes.
Summary of Organic Aspects.?The examples ! have chosen,
although by me means exhausting the possibilities, do at least illustrate

ViVidly how troublesome is the ground in attempting with gny degree
of exactness to evaluate the role of trauma in the etiology of organic

nervous disease. One recognises only too clearly the difficulties of

offering = convincing argument £or or against in = given case, but none
the less certain principles do shine throughout, =ot the gimplest of
which is the need for exactness of Observation’ which precept embraces

the rule that the medical yitness, be he expert or Other, must never
lower his standard to that of a partisan. The obviously ill-considered

and biassed gpinion does infinitely greater Parm than mexre jgnorance

to injure the age long and mutual pegpect Of our sister profession?
the law. As medical men we believe in the doctrine of specific causes,

but with trauma one has to endeavour to get seme general principles

on which to go.

Trauma in Functional Nervous Disease

There will Dbe those who consider that this part ©f my subject
should have been dealt with first, in thatjt is obviously the most
difficult and most chaotic. I was tempted to do s=o but refrained on
finding myself bewildered in the effort to find a gingle satisfactory
line of approach. It is a crowded, tricky field to survey without
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proper aid from accepted terminology, and with the years comes the
realisation that experience is fallacious and judgment difficult, leading
us to recognise that in medicine the area in which confident knowledge
Is at present possible is but a limited one. In the peuroses, especially
the traumatic ones, final and absolute truth is not attainable, only
working truth. To elaborate this a little fyrther, one of the commonest
mining accidents sheds much light. A fall of stone from the roof
on to the yorking-man's Pack is, sadly enough, = very usual experience
as 1 have good reason to know after a long association with the
Scottish Mine Owners' Defence Association. The results of such an
accident 5+ best be thought ©f as = scale, at one end of which is the
man whose gpinal ©0rd is jrreparably damaged with all the attendant
motor, sensory, reflex, and bladder changes. At the other end of
the scale is the lucky m=a=n who by good fortune escapes with minor
bruising from which he rapidly recovers. Between these two i every
degree of Symptom_sign combination. There comes a point on this
scale when no sign, as we understand the term, is found and yet
complaint is made. It is reasonable to argue that yery slightly me=e
damage would have produced seme organic indication on examination.
Let us admit at once that a limited amount of spinal cord disturbance
may Pe impossible to detect clinically, but in what category is such
a case to be considered ? Is it a slight spinal concussion or a traumatic
neurosis ? From my experience with miners and the more concentrated
opportunities of making observation during the ywar, 1 believe that
the correct designation only becomes apparent at some interval after
the event. A slight spinal concussion will recover completely in a
short time, whereas = traumatic spinal neurosis will be perpetuated
and possibly increased for 355y months depending o= other factors
both conscious and unconscious in the individual. It is these factors
that I wish now to consider.

ToO turn to the dictionary is almost a digression, but in this connection
it is helpful if the derivation is backed by acceptance and ygage. The
word ~ neurosis © in Greek means  nerve." In such a reputable
publication == the American Illustrated Medical Dictionary, edited
by Newman porland, == accepted authority, this gimple word is
given = choice of definitions : 1. A nervous disease, moxre especially
a functional disorder of the nervous system. 2. In pgychiatry, =
relatively minor disorder of the pgychic constitution

in contrast with
the psychosis, it is less incapacitating, and in it the pergonality remains
more or less intact. Sometimes called psychoneurosis. Thereafter,
among = long list, ome can read that accident neurosis is a neurosis
with hysterical symptoms caused by accident or injury, and that
traumatic neurosis is one which results from an injury. It would
weary you t° amplify, but what in fact does it all mean ? NO one
will deny the good faith of these jmportant authors, only their helpful-
ness in this subject is disputed, since the unwary are too often betrayed
by =» exchange of words for knoyledge. This, in effect, is the very
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essence Of the problem, since so much of cur ynderstanding is bemused
by vague thinking which pagges for learning let alone knowledge.

The effect of trauma on the mind is conditioned by conscious
thought which in turn is under the influence of subconscious processes.

Ihis involves diathesis and character, together with an incalculable

something that we regard == personality, 21l adding up in == individual
to a state for which at present we have no reliable yardstj_ck or measure.
These factors are egocentric, but when an incident occurs a further
consideration arises due to suggestion accruing from the circumstances
of the accident . the aggregation of all these resulting in the behaviour
of the person during the weeks and months following the injury.

Interpretation of Delayed Neurosis following Accident.?

T. B., aged 35, = shaftsman in the mine ceased work on 3r{d April 1946,

c]_aj_mj_ng to be unfit on account of "an injured leg and shock " which he
attributes to be the result of an injury he sustained in September 1943. At
that time gpparently he was engaged at the installation of some new plant in
the shaft and was in the act of transferring a plpe from one rope to another.
The gignal had been sent to the winding engineman te lower the o5ge but
instead of doing so the cage was pulled back and the man was thrown over
abeam and had to climb part of the shaft. I saw him on 25th May 1946,
when in addition to these details he told me that he was not unconscious
and the bruising of the leg only necessitated his remaining at home for five days,
After this he did light work for six weeks and then obtained other occupation
of ordinary work in the mine. [ater, in about six months, he resumed his
usual work but in another pit; however, at the end of February this year he
went to his original post in the pit where the accident occurred. After five
weeks of this he was unable to continue because of increasing weakness in
his back and a feeling of nervous strain. In answer to questioning he alleges
that these sensations have been present iP varying degree since the zecident,
sufficiently on one or two occasions to keep him off work for a week or so at
2 time. He admitted that the original shaft, haunted his thought and that,
while able to continue at other york, he had a horror of his original job, and
always opposed the suggestion that he return until he finglly did so yith,
what he teypmeq, the inevitable result'. Since being idle he 3]leges that his
symptoms have become gteadily worse-

In gppearance the man had a good colour and was well nourished. He
moved carefylly and glowly, holding himself gtiffly, Hands were tremulous
and reflexes lively but there were no gigns of injury and no indication of
organic disease in the nervous gystem ©r elsewhere, but the pulse rate was
rapid at 100 ,op minute.

My summary ©f this case was that the immediate effects of the
accident in geptember 1943 were glight, Put gradually == anxiety
has developed which is said to be increasing. It is a typical functional
St.ate and not associated with any signs ©f organic disease. In .,
view the condition is not due to the accident as such but is compatible
with an attitude of mind that has developed and been elaborated by
= subconscious dislike of his particular place of work . aggravated
by suggestion coming from friends and others. Had the workman
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not returned on February last to his original location, the present
state Of anxiety neurosis would probably never have arisen.

That, ©Of course is [y, honest view reached by normal medical
processes of deduction and assessment. One is convinced of its truth
in fact, but this is an instance where the processes of medicine, perhaps
aided by what the cynics call a hunch, come into conflict with the
logic ©of the law whose representative will call dramatic attention to
the far reaching emotional disturbance to the man of the grim
possibilities inherent in the circumstances of the original accident
and the present cruelty ©f endeavouring te establish that the claimant
was work—shy. In this case a haunting fear was the dominant factor,
to the exclusion of all others, including compensation. Yet how

frequently in the attitude of to-day, pandering te the popular trend,
would all attention have been drawn to the financial motive.

Two people of like s9e may receive a similar blow, the ome at
football, the other at work, neither really serious, yet while one recovers
spontaneously, the other frequently undergoes = lengthy period ©of
invalidism.  Surely it is something mere than the pregence or absence
of inducement. In a sense the subconscious process is the game,
desire to exploit the situation, the footballer gaining prestige by ==
early return to the gape, the workman egcaping from an yppleasant
routine to enjoy leisure and perhaps sympathy. There the matter
ended in the days before the vast experiment originated by the
Workman's Compensation Act. Since the advent of this, however,
a new factor has arisen which has proved te be a testing ground both
for the credulity and good faith of mankind. Other countries than
ours have been confronted with interpreting and applying similar
legislation, 204 against the justice which it has prought te men's
lives must be offset the proyen fact that the millions spent annually
increase gteadily, and with the outlay @n enormous addition to the
army Of men off work. The cumbersome machinery itself involves
endless delays during which the workman's gymptoms, originally =
" traumatic peyrosis," become transformed into o * condition neurosis

in the sustained effort required in a fight for compensation.

NO sane thinker tgo-day would ever deny the injured workman his
due right to have the best available treatment and at the same time
reasonable provision for himself and his family, but the greatest evil
arises from the principle of lump sum settlement which provides =
happy hunting ground for the less scrupulous type ©f lawyer and
even more importantly a sustained mental collision for the victim.

To distinguish between neurosis and palingering is = relatively
simple clinical procedure, and yet the medical literature on the neuroses
following trauma is frequently tainted by an under current and by =»
unwarranted hostility 204 antagonism toward the neurotic, implying
that he too is a simulator, thus losing sight of the fundamental nature
of the condition. This attitude does much harm in its perpetual
denouncing of the neurotic and in the condemnation of his inevitable
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desire for compensation. Whereas so often it is not the victim himself
who first thinks of the matter but moxre frequently his friends and
advisers, the injured being stampeded by these influences when he
comes to recognise the amazing therapeutic indifference of the many
medical men who confront him as the case develops along the usual
partisan lines. Then he begins te sort out those who are for him
from those who are ggainst and conditions himself accordingly. The
physician who is there to alleviate human gyffering often adds insult

£ injury by bis manner, which yndoubtedly traumatises the pgyche
of the injured, and does much to pripng about gecondary elaborations.

The " wish for compensation ~explanation has been so publicised
to the extent that it masks the yagtly me=e complicated etiology ©f the
psychoneurosis. This pergistent notion has tended to oversimplify
the whole problem, but ene has seen too mgny, cases where the measure
of secondary gain from continued illness is insufficient to account for
such Jasting disability.

Not infrequently one has observed a workman with a highly
developed semse of family responsibility who has continued ac work
after jnjury in gpite ©f subjective symptoms Such as dizziness, back
pain and headache, who makes no claim for compensation and does
not show secondary elaborations. The success 0f such an effort
depends on a number of factors?intensity of the gymptoms, character
of the york, make ,p of the individual. Proper guidance and psycho-
therapy in the very beginning ©f the illmess are ipportant. Our best
approach medically 18 to regard compensation as, 2t most, offering
merely = secondary gain from illness.

Some years ago 2° = result of a disastrous mine explosion I had
the

this

opportunity ©f observing very closely the gradual development ©f
secondary elaboration in a group of over twenty me=n who had

experienced relatively the same type oOf accident. At first each case

had its own individuality and personal variation of gymptoms, not

untempered with relief that Providence had spared a worse fate, but
slowly as time dragged on, With the inevitable gyoyp discussion and
example, each of these men evolved an indistinguishable neurosis
pattern that was pathetic to witness.  guperficially it might Pe regarded
as the herd instinct towards reward, but as ome got to know these

rnen the oomplexities ©f each problem became increasingly apparent.

The point I should like to make is this :?that a useful experiment
might have been made by persuading every Second man immediately
afte.r the accident to do a job within his capacity, probably much
easier than his normal work, but at a similar wage. Then the future
progress of each gyoyp could have been watched with a control for
comparison at every stage.

CONCLUSION. ?The most COnfliCting OpiniOnS Concerning the
organic effects of trauma on the nervous system =re to be found in

the vast amount of available literature. [ have attempted within

the limits of this paper te indicate the present position of cur knowledge
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as 1 see it, hoping to avoid the azgpergion ©f being dogmatic, since
such an attitude as yet has little to commend it. Nonetheless we

must tyy thoughtfully @09 faithfully to see What ]jight there is, expecting

in time to build up the truth on a foundation of fact.

In the pogt-traumatic neurasthenias and post-traumatic hysterias,
as I feel they should be called, one has laid emphasis o= the intervening
eriod of meditation and gyggestion, while tyying te relegate the
P 99 ying g
question ©f compensation te a mere gubsidiary role than is given to
it by many who are guided mainly by the fashion of the times and
enjoy a Simple explanation where indeed none exists.
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