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This account is based upon personal observétion Qf sixty
cases showing various sequels of Encephalitis Lethargica. No,
attempt has been made to describe all the clinical conditions
that may Dbe permaneqﬁ relics of this disease, but only those

that were seen during routine hospital practice.

Date of the Acute Attack. In twenty-seven cases, or

nearly 50 per cent of the total, the acute illness occurred during

the year 1920, the figures for the remaining years are as follows

1917 1 case

1918 7 cases
1919 12 cases
1921 8 cases
1922 5 cases.

Age Incidence. (Age reckoned from the time patient

first comes under observation).

Below 10 years 1 case
" 10 to 20 " 18 "
20 to 30 11 "
30 to 40 10 "
40 to 50 11 "
50 to 60 ' 4 "
60 to 70 5 "

The decade with the heaviest incidence is that of 10 to 20,
Thirty cases or 50% of the total number occurred in persons
below the age of 30. Of these seventeen or 60 per cent,

were examples of Paralysis Agitans.



Sex. Twénty-five were males and thirty-five were

females.

Average date between acute illness and onset of sequels.

Leaving aside the cases of Paralysis Agitans, which formed the
largest group in this series, namely, thirty-eight cases or
64 per cent of the total, the average period was under one
month. In the Paralysis Agitans group the average latent
period was four and a half months, the shortest interval

was under one month and the longest interval three and a

half years.

3 xg



CRANIAL NERVES.

Ocular Affections.

| Affections of the ocular apparatus were present in 46
cases, or over 80 per cent of the total number. Nystagmus
was present in 6 cases. Nystagmoid movements on extreme lateral
fixation was noted in 12 cases, the mejority of these occurring
in the paralysis agitaﬁs group. True ptosis was only present
in 5 cases, in all of which it was unilat;ral. In one of these
it was due to paresis of the cervical sympathetic. The following
paresis of external ocular muscles occurred: 6th nerve 1,
internal rectus (unilateral with divergent strabismus) 5;
complete 3rd nerve palsy, 1 (unilateral, being part of a
Benedict's syndrome). The pupils were markedly unequal in
nine of the cases. Alterations in the reactions of the pupils
to light and accommodétion formed the largest group of ocular
affections. In 9 cases there was deficient or absent re-
action of the pupils on accommodation, the reaction to light
being conserved; 1in 15 cases there was impaired reaction to
light as well as to accommodation. In these cases the loss of
accommodation was greater than the loss to light., In 6 of
these myosis was marked; 1in the remainder the pupil was normal
in size, In one case there was moderate loss of reaction to

light with impairment to reaction on accommodation., In this



group of 25 cases showing alterations in pupil reaction,

19 were examples of Paralysis Agitans. No case of loss of
accommodation was observed in which there was not an accompany-
ing restriction of convergence; the latter was impaired or
lost in 29 cases, the majority of these being in the paralysis
agitans group. No case of optic atrophy consequent upon the
disease was met with although several such cases have been
reported in the literature. In the recent report issued by the
Medical Research Committee on Encephalitis Lethargica (2),

- mention is made of two cases of bilateral and ore of unilateral
optic atrophy out of a total of 271 in whom the sequels were
noted. In Morris Grossmann's (3) series of 92 cases of sequels
no mention is made of the occurrence of optic atrophy. Ptosis
although frequently met with in the acute and subacute stages
tends to élear up and is somewhat rarely met with as a late
sequel, The same remark applies to nystagmus. The most im=
portant sequels are the alterations in the reaction of the
pupils to light and accommodation. Paresis of accommodation
1s the more frequent of these and may be permanent; it is met
with alone or in conjunction with all types of sequelm, i.e. in
children with changes in moral character, in paralysis agitans,
etc. It is always associated with some limitation of conver=
gence, the latter may also occur alone and is of diagnostic
importance. Impairment or loss of the light reflex may accom-

pany the loss to accommodation. The pupils in such cases are



usually smali and may be irregular in outline (thereby
simulating the pupil of syphilis of the central nervous system
very closely) but only one case approximating the Argyll
Robertson pupil was observed. Ward A. Holden (1) in discussing
the differential diagnosis from the luetic pupil lays stress ’
on the accompanying defect in convergence which is usually
present in Encephalitis Lethargica. In cerebral lues if there
is paresis of accommodation there is usually dilatation of the
pupil and this usually affects one eye only, whereas in en-
cephalitis lithargica bilateral paresis of accommodation with a
small pupil is the more usual finding.

The following two cases may illustrate the various ocular
affections:- |

~

Case 54, Female, aged 32. Was taken suddenly ill in
January 1922 with marked vertigo, so that she rolled about when
she walked} vomiting also occurred. These symptoms persisted;
at the end of a week she saw double and also noticed that when
reading the letters became blurred. At no time had she tinnitus
or deafness. There was no distmrbance fofsleep. When ex~-
amined in July 1922, vision was full, pupils equal, sluggish
reaction to 1light and accormodationy fundi and fields were
normal. There was slight paresis of the left external rectus,
there was no ataxia and no deafness. The examination of the

reactim
central nervous system was otherwise negative. The Wassermann /
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in the blood and cerebrospinal fluid was negative and there was
no history suggestive of specific disease. The patient greatly
improved as regards the ocular condition and in February, 1923,
there was no evidence of external muscle palsy, but marked
myosis with practically no reaction to light or accommodation

remained, although convergence was nearly normal.

Case 55. Male aged 41. Was seen in June 1922, com=
‘plaining of giddiness and diplopia. He said that in April 1922
he was taken i1l with double vision, pains in the chest and
between the shoulders, and general malaise. For the last
month he had felt very sleepy during the day. ZExamination
' ghowed no ocular palsies; the pupils reacted fairly briskly
to light and accommodation; there was no limitation of con-
Vergenée; examination was otherwise negative. The Wassermann
reaction in the blood and cerebrospinal fluid was negative.

He continued to complain of giddiness. In July 1922, the
pupils were now noted as being small and reacted very slugglish-
ly to light and_accommodation; no other organic signs were

evident.

Case 32. Female,‘aged 29. During September 1920 became
low and depressed and suffered from headache., She vomited off
and on for three or four days, then double vision appeared.

For a week or so she suffered from insommnia. In October 1920
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examination showed divergent squint in both eyes, due to double
internal rectus paresis; no ptosis; no paresis of other ocuvlar
musgcles. The pupils were equal &and reac#ed well to light and
accdmmodation; no other cranial nerve palsies. At the beginning
of November 1920 she had a severe headache, and on November
llfh there was slight right ptosis and paresis of both internal
recti as before. On December 23rd, 1920, there was divergent
strabismus of right eye, and slight weakness of both internal
recti. The ptosis of the right 1id was less pronounced. On
January 6th, 1921, the patient felt better and the headaches
were less frequent, but ptosis of the left eye was noted, and
very slight ptosis of the right eye; divergent squint of the
right eye as before, slight paresis of both internal recti,
right more than left; upward and downward movements of the
left globe were now very defective, On February 10th, 1921,
signs were as before, but were less marked. On M¥March 3rd, 1921,
there was no ptosis but weakness of both internal recti as
before, and deficiency in upward and downward movements of the
left globe was still present. 19th May, 1921, the right ptosis
had recurred, otherwise the findings were as before, On June
23rd, 1921, right ptosis had cleared up and now there was slight
left ptosis which persisted 1111 August. In September 1921 no
ptosis but weakness of left internal rectus; upward and down-
ward movements of left globe full. dn October 6th weakness of

both internal recti. In January 1922 divergent strabismus of
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right eye and weakness of right internal rectus, no weakness,
left internal rectus, no ptosis. November 1922, right ptosis,
st111 divergent strabismus left eye; pupils were noted as keing
small, From that time onwards the patient has improved. Fundi
on all occasions normal. During the whole of this period the
patient had been subject to headaches, occurring at times more
or less corresponding with the relapses in the ocular condition,
but unaccompanied by vomiting., Wassermann in the blodd and the

cerebrospinal fluid was negative (August 1921).

Remarkse. The condition in this case simulated myssthenia
gravis, brain tumour, and syphilis of the nervous system. As
regards a tumour, this seems very unlikely in view of the fact
that the condition is improving, and that after two and a half
years there has been no involvement of other craniel nerves.
The fundi which have been repeatedly examined have always been
normal. The normel findings in the blood and cerebrospinal
fluid practically exclude syphilis as a cause. The persistence
of the ocular palsies and their apparent lack of relation to
fatigue, and the absence of involvement of other parts, affer
two anda half years seems to exclude myasthenia gravis. The
marked mutability of the palsies in this case are striking, and
are to be regarded as of diagnostic importances

The following is an example of Benedict's syndrome fol-

lowing Encephalitis Lethargica.
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Case 33. Male, aged 36. Came under observation in April
1920 with the complaint of squint in the left eye and tremor
in the right arm. He stated he was quite well until one morning
during July 1918 when on awakening he noticed his left eyelid
had drooped. He felt "somewhat out of scorts". Within the
next two weeks he developed double vision and his left eye
turned outwards. The double vision disappeared within the
next two months and the droop of the left eyelld became less
marked. Four months later the eye syhptoms again became worse
and about the same time a tremor in his right hand appeared.
At the same time he noticed twitching in the muscles of his right
Eég and back of the neck, especially at night. The tremor and
the eye condition have remained about the same since. Examina-
tion in April 1920 showed a well developed man of healthy
appearance; complete ophthalmoplegia externa and interna of
the left eye; right eye normal in all respects, fundi normal
and other cranial nerves normal. The right arm was the site of
a rhythmical tremor, the chief movement being due to alternating
extension and flexion at the wrist. Tremor was continuous; it
was increased by excitement or voluntary movement; it could be
inhibited for a short time when an effort was made to relax
the muscles of the right arm. The rate of the tremor was about
6 to the second. Periodicity was regular but the range of move-
ments varied, being much increased when he used the limb. There

was slight increase in tone in all muscle groups, but it was
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difficult to estimate thé extent of this on account of the
tremor. The motor power was'good, there was no loss of sen-
sation; reflexes were brisk and equal in the two arms. Abdomi~-
nal reflexes were brisk and equal in all seguents. The legs
showed no increase of tone, no tremor, no paresis and no sen-
sory loss. There was slight ataxia of the right leg; The
right knee jerk was more active than the left, both plantar
responses flexor in type. Wasgermann reaction negative in the
plood and cerebrospinal fluid; no evidence of arterial disease.
In Nbvember, 1922, condition was unchanged; fundi normal,

Remarks. There was no evidence here of a specific lesion
or of a tunour, nor is the history compatible with a hsmorrhage.
On the other hand, the varying paresis affecting the left eye
at onset, the relapse and muscular twitchings are points much
in favour of encephalitis lethargica. Similar cases have been
reported by Kirby and Davis(4) and Abruzzi(5) following encephal-
itis lethargica.
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OTHER CRANIAL NERVE ARFECTIONS.

Facial paresis of peripheral type was only observed in
one case,in which it has persisted for over two years, Ip 19
cases there was asvmmetry of the face limited to its lower
portion, present only on voluntary movement., All ‘these cases
were examplas of Pa:alysis Agitans and the significance of this
sign will be discussed later. The following is a case showing

involvement of the lower cranial nerves :

Case 59, Male aged 45. Came under observation in
January 1923 with the complaint of difficulty in swallowing and
speaking and of weakness in the legs. He stated he was per-
fectly well until the spring of 1918, At that time he was work-
ing as a railway porter. One day whilst at work he noticed
his voice becoming weaker and within an hour or so he found
that upon collecting thne tickets he kept dropping them owing

to.. weakness in his hands; his legs also felt weak. His
walk home which usually took half an hour was only accomplished
in two hours. On reaching home he attempted to eat some food
and found he could not swallow properly. He had no pain, so far
as he remembers, and no disturhance of vision or sleep. At
the end of two weeks he returned to work although his voice was
still feeble and he had some difficulty in taking solid food.

He remained at work until May, 1922, when he had to give up on
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account of weakness in his legs, He has never had any trouble
with micturition or respirétion. His wife corroborated details
of his illngss, and added, that of late "he sits down and falls
asleép during the day; and that he has become irritable". His
memory was also noticed to be failing. Examination showed a
thin, emotional man, who often smiled at quite inconsequent
‘things. Attention and memory poor; no delusions or halluci-
nations. Intelligence below normal, Pupils equal, both react
to bright light; reaction to convergence moderately good;
ocular movements full; no nystagmus; fundi were normal, as
also were the remaining cranial nerves, except 10 and 12, The
voice was feeble and husky; soft palate moved well on phonation
‘There was slight defect in swallowing. Examination of the
vocal cords by Mr., F,.W, Walkyn Thomas showed paralysis of the
right vocal cord in the cadaveric position,phonation being
possible by fixation of the left cord. The tongue deviated to
the right and was moderately atrophied on the right side. It
was the seat of a fine fibrillary tremor. The limbs showed
slight diminution in power, more so in the legs., There was'also
a slight increase of tone in the limbé, but the actual amount
gnd distribution of this was difficult to estimate as the pat-
ient seemed unable to relax his limbs. All deep reflexes were
equal but considerably exaggerated; plantar responses flexor
in type. There was no disturbance of sensation, and no ataxia.

There was a slight, rapid, coarse tremor in all the limbs on
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voluntary movement; no disturbahce of sphincters. The
cardio-vascular svstem showed no markemabnonnality. The
Wasgsermann in the blood and cerebrospinal fluid was negative.
The escape of the eleventh cranial nerve is to be noted.
Grossmann (3) reports two cases of unilateral atrophy of the
tongue as the only sequel of encephalitis lethargica. Similar

cases have been reported in the literature.
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SPINAL _FORMS.

Tnvolvement of the spinal cord, spinal roots, and peripheral
nerves is now well recognised as a possibility in the acute stage,
and many cases have been reported in which there has been some
local residuary atrophy of muscles, (6, 7, 8, 9, 10). Myoclonic
movements, fibrillar& twitching, and typical root pains occur
most frequently in cases where the cord or its meninges are
affected. Paralysis of one or more limbs,or sometimes one
group of muscles, i.e. small muscles of one or both hands, may
follow these oﬁher manifestations, and such cases resemble
acute polio?yelitis very closely. There is also a transverse
myelitic form characterised by paraplegia or quadriplegia with
loss of sphincter control, usually associated with, or preceded
by diplopia or other signs of qerebral involvement, Casges
clinically resembling polvneuritia have also been noted. All
these various typas tend to recover fully or partially, which
is a point of diagnostic help.,  Spiller (11) and others have

reported cases resembling disseminated gclerosis in which his-
tological examination has shown distinct sclerotic patches
accompanied by round-celled infiltration of these areas, and of
the grey matter of the cord, and which are regarded as cases of
epidemic encephalitis. But it seems possible that such cases
may be examples of acute disseminated sclerosis. The following
is the only example of the spinal forms of encephalitis lethargica

in this series:
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Case 14. Pemale, aged 19, was seen on 16th January,1923
¥ith the complaint of weakness of the right arm. She stated
she was taken i1l on October 19th, 1922 with a severe pain be-
tween the shoulders. She remained at her work, that of a
typist, for one week despite the pain which became very marked,
and then spread to the right shoulder and down the right arm.
Tater, pains were also felt in the left arm an&in both legs,
they were of a shooting character. On tne 8th day of the pain
she went to bed; she felt restless and could not sleep; she
. was delirious for one or two nights. On the 10th day of her
jllness she lost all power in her right arm; no weakness €lse-
where was noticed. ’About the same date her right shoulder was
thrust forwards and upwards and remained more or less in this
position for about two or three weeks. (This statement was
volunteered by the patient's'mother and corroborated by herself).
She felt twitching in the muscles running from her neck towards
the right shoulder, and at timeé her right forearm was suddenly
jerked upwards and she used to put her left hand on it to keép
it down, She had no disturbance of vision, At the end of
two months power began to return in her right arm and recovery
quickly took place, She was able to return to work at the
beginning of January, 1923, but noticed that her right arm
became quickly tired. Since her illness she seems to have lost
interest in things, according to her mother, and she has been

sleeping badly.
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1923
Fxamination on 16th January/@howed a pale, intelligent girl

Pupils equal and react normally to light and accommodation; no
limitation of ocular movements; the remaining cranial nerves
were normal. The right arm showed slight loss of power, which
was more marked proximally than distally. There was moderate
wasting of supra= and infra-spinati and deltoid on the right
side. The biceps and supinator longus on that side were
flabby as compared with those on the left side, but were not
actuallyatrophied. There was no appreciable weakness of the
trapezius, no wasting in the small muscles of the hand, although
the right grip was weaker than the left, There was no fib-
rillary tremor, no sensory loss nor ataxia. Electrical re-
actions of the atrophied muscles showed no reaction of degener-
ation. The reflexes were sluggish in both the arms but more
so in the right am, Abdominal reflexes were brisk and equal.
Power in the legs was good, the reflexes brisk and equal; the
plantar responses being flexor in type. There was no sensory
loss nor ataxia. At no time was there any sphincter disturb-
ance, The resemblance of this case to a mild attack of polio-
myelitis was closé, but the following points seemed to bé in
favour of the diagnosis of the spinal form of encephalitis
lethargica:i-

1. The severity of the spinal root pain.
2. The long interval between the appearance of the pain
and the onset of the paralysis.

S The excito-motor symptoms as shown by the spasm of the
trapezius and the myoclonic movements in the
right forearm, and

4, The delirium and marked insomnia.
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HEMIPLEGIA,

The possibility of this condition being caused'by Encepha-
1itis Lethargica was first pointed out in this country by Buzzard
and Greenfield (12). The onset may simulate closely that of a
‘hemiplegia due to more usuél causes. Indeed it is extremely
difficult to ascertain from the history evidence pointing to an
encephalitic process in such a case, and it ig certain that
Fncephalitis Lethargica as a cause of hemiplegia is frequently
overlooked unless there are ocular or otheﬁpalsies indicating a
more diffuse process. In the majority of Buzzmard and Greemfield's
cases a diagnosis of Encephalitis Lethargica was not made during
life, In cases that recover, especially those in which hemi-
plegia,with or without hemi-anmsthesia and hemianopia, i; the
only sign; it is practically impossible to make a diagnosis of
Fncephalitis Lethargica. I have seen one or two cases in
which the possibility of encephalitis lethargica as a cause of
hemiplegia had to be considered, but no definite proof could be
obtained. The following is a case offpseudo-bulbar palsy.

This condition may follow encephalitis lethargica, but is uncom -
mon, The follbwing is the only case in this series showing

this condition:-

Case 31. Female, aged 45. Was seen in September, 1922,

when she complained of inability to speak, difficulty in eating



: F,i_g’.; 1. Case 31. aet 45. Acute attack Nov. 1921.
: Symptoms of Pseudo bulbar palsy began '
2 months later. (See tesxt). :
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end weakness in the 1limbs. She intimated in writing that she
was more or less suddenly taken ill at the beginning of Noven-
ber, 1921 with 'tremendous irritability', shortness of breath,
heavy feeling across the forehead, blurring of vision, sleep-
lessness and delirium, in which she thought dogs Were running
after her. Two months from the onset hervspeech becane af-
fected and she began to have some difficulty in swallowing, and
later the arms and legs hecame Weak, For the past few months
she had been unable to speak,

Examination in September, 1922 showed an intelligent but
extremely emotional woman; smiles and tears Were easily pro-
voked; the smile had not quite the fixed character of that
oceurring in a well-developed Paralysis Agitans; it developed
and disgppeared with much greater rapidity. The mcuth was always
open and dribbling of saliva was marked. The pupils were equal
and reacted moderately briskly to light and accommodation.
Ocular movements Were full except on convergence, which was
considerably 1limited. The fundl were normal, There was
marked weakness of musculature of the face and jaws on either
gside. No deafness but considerable difficulty in swallowing,
especially as regards solids. The soft palate moved moderately
well on phonation; pharyngeal reflexes were brisk. The ton-
gue could not be protruded bevond the line of the teeth, it was
tremul ous but without any definite atrophy. The patient was

unable to speak and could only make a droning noise, The arms
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were thin but no definite atrophy was noted. No fibrillary or
other tremor was present. The posture was one of abduction and
internal rotation of the shoulder, flexion at the elbow, pro-
nation at the forearm, slight extension at the wrist with flexion
at the fingers at inter-phayyngeal Joints, The tone wWas moder-
ately increased in all muscle groups, but predominated in those
determining the posture. There was a slight but definite cog-
wheel phenomenon . The power was considerably diminished in
both arms, about equally, and the diminution was the same in
the proximal and distal portions of the legs. The reflexes
were extremely active in both arms. Sensation was normal,;
there was no ataxia. The movements were carried out somewhat

‘ slowly; the abdominal reflexes were brisk on both sides and
equal, The legs lay in bed in the extmnded position, The
tone was moderately increased in all muscle groups but predomi-
nated in the extensors. There was considerable loss of power
in both legs, but this loss was less than existed in the ams,
the distal muscles being more affected than the proximal. The
reflexes Were much exaggerated. A pi-lateral plantar response
was obtained accompanied by marked flexion reflex. Sensation
was normal; there was no disturbance of sphincter control.
There was no evidence of gross arterial disease. The Wasser-

mann in the blood was negative.

Remarks.

In this ocase the climical condition resembled one of pseudoc-
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bulbar ralsy. There is, however, evidence of involvement of
the pallidal system on each side, as Shbwn by the general in-
crease in muscle-tone, the retention of the abdominal reflexes,
the slowness of movement and the cogwheel phenomenon.

}I wish to emphasize in this case the predominance of the
changes attributable to the pyramidal tract. Ramsay Hunt (13)
has given the name of Pallido Pyramidal Syndrome to this con-
dition and has reported cases similar to this one following
encephalitis lethargica. Thermitte and Cornill (14) pave also
described cases showing affection of both the pyramidal and

as sequels of encephalitis lethargica,
pallidal systems. Such tases as the one descrihed are rare
but it is important to recognise the possibility of such &
sequel. '

In advanced cases of Paralysis Agitans, evidence of bi-
lateral paralytic affection may appear (Cases 14 and 29), but
the clinical picture is so dominated by the Paralysis Agitans
element that the clinical signs of the latter predominate,

The following caseis of considerable interest owing to the
association of a Teft unilateral Paralysis Agitans with a Right
hemiplegia, the limbs on this side showing well-marked postural

tonus,.

Case 22. Female, aged 20. Came under observation in
November, 1922 with the complaint of weakness of the right arm
and right leg and inability to walk. She stated that she had
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been quite well un_til April 18th, 1919, when she noticed that she
saw double. The same night she became delirious; the follow=-
ing day she was exceedingly drowsy and this persistéd during
the next few weeks, but she was able to be roused for her meals.
On the fourth day of her illness, on attempting to get out of
bed she noticed that she dragged her right foot, and the follow-
ing morning weakness in the right arm and the right side of the
face was observed by her parents, She was removed to an Infir-
mary, where she remained for a year- Her present condition
seems to have gradually developed - for the past year the con-
dition has progressed.

Examination. Patient presented a definite Poruc sim oriine
facies. Her volce was feeble, slow and monotonous. She had
A no difficulty in swallowing. There was moderate sialorrhma.
Her condition was typical of Paralysis Agitans, Her intelligence
was fair but cerebration was somewhat slow, She seemed quite
content with Hospital 1ife after four or five months and said
she was quite happy. Indeed, her general mental attitude was
one of apparent euphoria out of keeping with her physical con-
dition. She always slept in the morning, as well as soundly
at night. Thevpupils were small, concentrically placed, and
regular in outline. They reacted briskly to light and accom=~
modation. The ocular movements were full, except convergence,

£
which was€:¥2#$§ limited. There were no nystagmoid movements,
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and the fundi were normal. There was moderate bilateral facizl
weakness, especially as regards the action of the frontales.
There was slight right lower facizl paresis apparent only on
voluntary movement. The movementg of the jaws were slow and
somewhat feeble. The tongue was protruded well and was not
tremulous. The soft palate moved well. The remaining cranial
nerves were normal. There was slight hypertonus in the neck
muscles. Passive movements of the head did not produce any

reflex movements in the trunk or limbs.

Arms.
Posture. This was strikingly dissimilar in the two
upper limbs and must be considered in detail.

Left upper limb. The posture varied 1little in the

recumbent or erect positions and was typical of that seen in a
moderately weli-developed Paralysis Agitans, namely, slight

- abduction and internal rotation at the shoulder, moderate
flexion at the elbow, pronation of the forearm, slight exten-
sion at the wrist, flexion at the metacarpo-phalangeal joints
and slight flexion at the inter-phalangeal joints. The thumb
was adducted, s0 that the tip of the thumb rested against the
palmar aspect of the terminal rhalangeal joint of the index
finger.

Right upper limb. The posture at rest was not constant

and was dependent upon the condition of plastic tonus which was



Figs. 2. Case 22. Female aet 20. Acute attack
epidemic encephalitis April 1919, fol=
Jowed within 2«3 months by right hemiplegia
and left unilateral Paralysis Agituns.
The photographs shew flexor and extensor
rigidity in the right hand. (See text).
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present (vide infra). The position of the limb which was

observed most frequently with the patient in the recuﬁbent
position was as follows:-

Slight abduction and internal rotation at the shoulder
joint, flexion up the elbow, which varied considerably in degree,
the férearm midway between pronation and supination, varying
degrees of flexion at the wrist, flexion of the fingers into
the palm, most marked in the little finger which was flexed,
across the middle phalenx of the ring finger, whilst the thumb
was adductéd, and flexed at the terminal phalangeal joint and

overlapped the middle phalanx of the index finger. (See Fig. 2.).

Tone.
This was estimated by pasgive movements at the joints, the
ratient being instructed to relax the limbs as much as'possible.

The left upper limb was hypertonic. The tonus was dig-

tributed about equally to all the muscle Brips. The cogwheel
phenomenon was well-developed,

The right upper limb. With the limb at rest and relsxed,

rassive movements at the various joints showed that there was
a slight increase in tone in certain muscle groups but that the
hypertonus was considerably less than in the left arm; also
there was no cogwheel phenomenon, a point of considerable im-
portance. A slight increment of tone was present in the

flexors of the elbow, and woere definitely in the flexors of



Fig. 3. Case 22. Posture of hands with arms oute=
stretched. Note the flexor rigidity in
right hand.
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the wrist and fingers. There was no apparent increase in tone
on pronation or supination, the resting tonus therefore
approximated that seen in hemiplegia, but the very slight degree
of increase in tone muét be emphasized when the limb was at
rest. During passive mcvements of this 1limb certain other
phenomena were observed. (i) a passive movement of flexion
‘and extension at the wrist céuld be carried out several times
in succession without any resulting reflex alteration in tonme,
but occasionally when attempts were made to extend the wrist
passively from a flexed position the following occurred:-
Extension of the fingers and wrist simultaneously followed
by very slow and progresgive pronation of the forearm. During
one test 20 seconds elapsed before this movement was completed
and finally when pronation was about three parts developed,
more or less rapld flexion of the fingers into the palm took
place, flexion being most marked at the terminal phalangeal
joints. The wrist also became slightly flexed. There was
no appreciable alteration in the angle of the elbow which
was one of slight flexion at the commencement of the tesgt.
The arm would remain in this posture indefinitely. (ii) With
the hand in the flexed position passive movements of extensiocn
of all the fingers sometimes resulted in slow tonic extension

of the hand as follows:- Slight extension at the wrist was
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followed by extension of the fingers at all joints, extension
and abduction of the thumb and adduction of the fingers except
the little finger, which was usually abducted. The hand re-
mained in this tonic posture for a few seconds (see Fig. 2),
then gradually the spasm passed off somewhat so that the thumb

approached the index finger and the fingers became slightly
| flexed at the middle phalangeal joints. This posture was now
meintained. (1ii) If now one of the fingers was passiwvely
flexed it at once extended again and the extensor rigidity in
the fingers again became marked. Occasionally, however, es-
vecially if more than one finger was passively flexed, the
extensor spasm was quickly followed by marked flexion of the
middle and terminal phalangeal joints of all the fingers;
extension at the metacarpgi.phalangeal joints, however, being
maintained; +the thumb being opposed to the radial aspect of
the terminal phalanx .of the index finger; the positioﬁ of the
wrist and elbow was inconstant but usually was one of slight
flexion. (iv) Furthermore, any posture into which the right
upper limb might be passively placed was maintained, it did not
matter whether this was one of flexion or extension at the elbow,
or adduction or abduction at the shoulder, such posture would
be maintained without fatigue for apparently any length of time.
When a passive alteration in the posture of the limb was made

resistance was met with in any muscle or muscles that had been




Fig. 4. Cass 22. The limbs on-:the hemiplegic
o "s8ide exhibited well marked postural tonus,
(See text). The posture of the right am
-depicted in this photograph could be maine
tained for a considerable length of time
without the appearance of fatigue. The
flexor rigidity in the hand is also seen.
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acting as agonistse. This increment of tone was now redise
tributed, so as td maintain the limb in the new posture in which
it had been pas#ively placed. (v) If with the right upper
1imb relaxed as much as possible, the 1imb was suddenly jerked
upwards by thé observer with sufficient force to raise it to

‘a level about right angles with the trunk, the limb instead of
returning to the bed continued upwards rapidly so that the

arm finally projected straight above the head, fully extended
at the elbow, being in close apposition to the right side of
the head, and the forearm usually pronated. (See Fig. 4.).
This position cpuld be maintained involuntarily for a consideralle
period, i.e. 30 minutes in one test, without the occurrence

of fatigue. The sudden passive displacement of the limb prob-
ably exoifed a reflex contraction of the deltoid and trapezius.
It is evident from this brief account that the phenomenon of
plastic or postural tonus, as described by Sherrington (37)

was well developed in thf*tpper limb.

Voluntary Movementse.

In the left upper limb there was‘no appreciable loss of

power at any of the joints in this arm, but all movements were
carried out slowly, and occasionally were accompanied by a
rapld coarse tremor.

Right upper limb. Power at the right shoulder and elbow
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joints was only slightly less than at the correspondihg joints
in the left arm, At the wrist however power was somewhat less.
The grip was mdderately good. Movements at the shoulder and
elbow were carried out slightly less quickly than in the left
arm, and were accompanied by an intention tremor (vide infra).
With the hand in the flexed position the limb being relaxed,
if patient was now asked to open the hand extension took place
comparatively quickly, but slower than in the normal person,
Reflex extensor rigidity was superadded to the active movement
of extension and this posture was involuntarily maintained for
a few seconds; a slight relaxation then took place, but
the hand remained in a more or less extended position. Occasion-
ally, however, if the patient was asked to open the hand, ex-
tension of the thumb and index finger occurred and extension
of the fingers at the metacarpo-phalangeal joints, but the
remaining phalangeal joints became markedly flexed. The patient
tried to extend these fingers, but was unable to do so. She
then voluntarily flexed the index and other fingers at the
metacarpo-phalangeal joints and at the same time strongly
flexed the wrist. Extension of the fingers quickly followed;
sometimes, however, she was compelled to pronate the forearm
before she was able to extend the fingers. Yet another method
of opening the hand was used by the pétient but was only

necessary when the wrist and fingers were actually in flexor
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spasm, namely, acute flexion at the elbow and the wrist with
internal rotation of the shoulder so that the dorsal aspect

of the fingers approximated the chest wall. At the same time
she pronated the forearmband the fingers became extended.
Extension at the elbow then occurred and was followed by full
pronation of the forearm, the extensor rigidity of the fingers
being maintained. Gradually, however, this relaxed and the
fingers became semi-flexed but the forearm remained fully
pronated.

If the patient was asked to close the hand when this was
in a posifion of extensor rigidity, flexion of the index finger
and apposition of the thumb slowly occurred; then slowly the
fingers flexed at the terminal phalangeal joints and then at
the interphalangeal joints, the wrist became flexed, followed
by flexion of the fingers; tonie flexor rigidity now became
marked. (See Fig. 2.).
| If the patient was asked to grasp the observer's hand
tightly and was then told to relax her grip, she was unable to
do so for periods varying in different tests between 12 seconds
and'Z% minutes; sometimes indeed the grip tightened instead
of relaxing. In order to loosen her hold the patient volun-
tarily assumed.dne of the postures previously desoribed as
necessary when opening the hand, the more usual method being

one of full pronation. An example of such a test is as follows.
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The patient was asked to grasp the observer's hand and
was then told to relax. At the end of 10 seconds from this
last order moderate pronation took pléce but no relaxation
of the flexor spasm, then slowly the forearm and hand re-
turned to its former position midway between supination and
pronation, with slight flexion at the elbow, and the grip
slightly tightened, at the same time the patient said, "I can't™
She then extended the elbow and over-pronated the forearm,;
extension now occurred at the metacarpo-phalangeal joints,
and first interphalangeai joints, but the long flexors of the
fingers continued in spasm, so that she was unable wholly to
relax her grip of the observer's hand. Finally the patient
supinated the forearm and the terminal phalanges hecame ex=
tended. This test lasted 24 minutes,

The patient obviously had much greater difficulty in
extending her hand when it had previously gripped an object
than when she was simply asked to open the empty hand.

When the patient voluntarily moved the right arm at the
shoulder joint there was a slow - about 4 to the second -
rhythmical bi-phasic movement of flexion and extension af the
gshoulder jointg, which at first was of considerable range, and
after a few seconds tended to become smaller and usually dis-
appeared. If the arm was passivelﬂthrcwn upwards,  as preViously

described, this tremor sometimes occurred, but did not do so if
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’the arm was passively blaced in any particular posture. It
seems analogous to the tremor described by Riddoch and Buzzaréw)
as occurring in cases of quadriplegia and hemiplegia. They
suggest that such a tremor is due to double reciprocal inner-
vation and is a manifestation of action of two equal but
antagonistic forces acting alternately, the stimulus starting
the bi-phasic movement being the weight of the limb,

Sensation was normal in every respect.

Lower Limbs. The posture of the left leg when at rest

in bed was one of extension at the knee and hip with slight
inversion at the ankle, the foot pointing somewhat downwards.

The right leg was adducted, extended at the knee and hip,
the £&8t usually being inverted; the hallux was strongly

dorgiflexed.

Tone in the left leg, This was markedly increased in

all muscle groups about equally; cogwheel phenomenon was
well marked.

Right leg. There was slight hypeftonus, chiefly in the
adductors and extensors of the knee. At the ankle joints
" there was no resistance to movement producing lateral dis-
‘placement, but if the foot was passively extended or flexed,
then there was found to be marked hypertonus, more marked in
the post tibial group of muscles. There was no cogwheel phenom-

enon. Plastic tonus was also apparent in the right leg. As
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above described, the usual posture at rest in the right foot
was marked inversion. If the foot was now everted it remained
in this position. If now inversion was brought about this
position was maintained tonically. The same phenomenon was
not observed in passive movements of flexion and extension at
the ankle.

If the 1limb flexed at the hip and knee joints were raised
passively from the bed, it remained in this position unsupported,
for several seconds at a time, then gradually returned to the
bed. If the limb extended at the knee was passively 1lifted into
the air, it remained in this position unsupported for a con=-
siderable time, tonically held by the flexors of the hip and
quadriceps. If now passive flexion of the knee was performed,
considerable force was required to overcome the resistance
offered by the tonic quadriceps. This new posture of flexion

at the knee was now maintained.

Reflexes.

Thebreflexes were active in both arms, more so in the
right. The abdominal reflexés were brisk and equal in all
segments}in the legs, the deep reflexes were exaggerated about
equally in the two legs. The plantar response was definitely
extensor on the right side. On the left the response was prob=

ably extensor and was accompanied by moderate withdrawal reflex.
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If with the thigh surported and a condition of extensor .
rigidity at the knee produced, a nucuous stimulus was now
applied to the sole of the right foot, the extensor rigidity
was at once replaced by a well marked flexion withdrawal reflex.
This flexed posture was maintained for a few secon@s, the thigh
no longer being supported, then gradually the limb extended

again and extensor rigidity again occurred. This, howevér, only
lasted a few seconds before passing off, the 1limb slowly des-
cending to the level of the bed.

In the upper limbs, reflexes were obtained as the result
of the application of nucuous stimuli (Riddoch and Buzzard (16).;
In the right arm, a pin dragged along the skin for an inch or
80 produced a reflex movement of abduction and retraction of
the limb. Such a response was obtained from the flexor aspect
of‘the forearm and inner aspect of the upper arm; also from the
extensor surface of the forearm, though the resulting dis-
pPlacement of the 1limb was less than from the other areas. The
- movement at the elbow varied, being sometimes one of flexion
but more usually one of extension. In the left upper limb
similar reflexes were obtalned, although the flexion reflex was
the more usual. No response could be obtained in either arm
from the stimulation of the chest wall.

Well marked shortening and lengthening reactions as des=-

eribed by Sherrington (37) were observed in the right leg. If
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with this 1imb rotated outwards and flexed at the knee, and
supported by the han%k;izgr the thigh, a series of taps
(usually only two or three were necessary) were applied to the
patellar tendon, after each jerk the leg instead of returneng
to its former position, as in the normal knee jerk, became pro-
gressively extended and remained in this position, tonically
held by the quadriceps. The rate and strength of the stimmlus
mattered little. This shortening reaction was also present in
the hamstring muscles of the right leg. A series of taps on
these tendons produced progressive step-like flexion of the
leg at the knee.

Riddoch and Buzzard (16) describe in their cases of
quadriplegia, paradoxical extension of the knee after the first
few taps on the hamstrings.. This they attribute to post-
inhivitory exaltation, as described by Sherrington (37 ), i.e.
a depression of one reflex which accompanies the exaltation of
its antagonist, is followed by a phase of increased excitability.
This phenomenon was not observed in this case.

if, with the 1limb in a position of extensor rigidity, flexion
of the knee was passively performed, this new position was
maintained the quadriceps at once adapting itself to the new
. muscle length. This is an example of the lengthening reaction.
No shortening or lengthening reactions were seen at the right

elbow,.




Fig. 5. Case 22, aet 20. Note the spastic smile
and the posture of the right arm, i.e. ext-
ension, hyper pronation of the forearm and
flexion of fingers. (See text).
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Associated Movements. These were not prominent. When

voluntary movements ofvthe right arm against resistance were
made no appreciable movements in the other limbs8 and no material
change in the tone of their musculature was noted. When
voluntary movements were carried out by the right leg, exw
tension or flexion at the knee usually produced flexor rigidity
at the right wrist and occasionally at the elbow, but no move-
ment or appreciable alteration in tone could be detected in the
contra~lateral limbs. Active movement of the left leg occasion-
ally excited partial extensor rigidity in the right leg. No
changes were noticed as a result of the active movements in

the left arm. When a flexion reflex was produced in the right
lower limb no extension reflexFr movement or appreciable in-
crease of tone could be detected in the muscles of the left leg.

The upright posture. The changes in posture on assuming

the upright position were very striking and constant. (See
Fig. 5.). On standing uprighf the right arm at once became
rotated inwards and ahbducted at the shoulder, extended at the
eloow and the forearm became hyperpronated, so that the palm
of the hand looked outwards. Slight flexion at the wrist
occurred, the hand became adducted and deviated towards the
ulnar side; fingers were flexed into the palm. As soon as the
right foot ii;;ﬁa the ground it became powerfully inverted with

Plantar flexion of the toes, so that the dorsal sufface of the




Fig. 6. Case 22, Posture assumed on attempting
/ to walk, i.e. abduction, extension at
elbow and pronation of right arm with

marked extensor rigidity of right leg.
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toes alone ii;?ﬁa the ground. At the same time the quadriceps
became tonically contracted, producing marked extension at the
knee. The thigh was slightly flexed at the hip joint and rotated
outwards. After half a minﬁte or so the tonic rigidity in the
right arm and leg passed off, the right arm now hung by the sideg
but extension of the elbow and hyper-pronation persisted. The
foot was now able to be flat on the ground alongside the other
one. If the patient was now asked to take a step with the right
leg, the right arm at once became abducted to nearly a right
angle, at the same time being retracted at the shoulder; the
posture of the elbow and hand remaining as before. The right
leg assumed the tonic posture of extension above described,
suddenly over-flexed at the hip joint, sometimes nearly causing
the patient to lose her balance. (See Fig. 6). Slowly the
right fcot approached the ground and the abductor spasm of the
right arm relaxed. As the extensor spasm in the right leg
passed off the heel approximated to the ground, the patient
meanwhile transferring her weight on to the right foot.' The
posture of the left arm throughout was one of flexion at the
elbow, the arm being moderately abducted at the shoulder,

This extensor rigidity in the limbs was also apparenf when
the patient was in the recumbent posiﬂion in bed, any slight
change of posture, as, for instance, attempts to turn over on
her gide, were at once followed by extensof rigidity in the

right arm and leg.
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Summary. There is no continued state of rigidity in this
case such as is found in the decerebrate animal, but rigidity
is easily produced in the right upper and lower limbs by both
passive and active movements. The tone is obviously plastic,
as is evident from the maintenance of any posture into which
the limbs may be passively put. Although no constant posture
is present in the recumbent position in the right upper limb,
when the upright position is assumed, the limb at once becomes
extended at the elbow with powerful pronation of the forearm.
In the right lower limbpxtensor rigidity occurs on slight volun~
tary movements of the trunk but preeminently when the upright
-posture is assumed.. It was at first thought that the tonic
contraction in the right hand when an object was grasped by
the patient, could be explained by the phenomenon of tonic
- innervation, but a comparison between this case and those re-
ported by Wilson and Walshe (5&) makes it fairly certain that
we are here dealing with a different condition. Another
striking feature of this case ig the lack of muscular fatigue.
?he right upper or lower limbs if placed in a certain posture
will remain for a considerable time in this position. The
maintenance of this posture is reflex and not voluntary, and
that fact explains the lack of fatigue, The presence of well
marked shortening and lengthening reactions in the right lower

limb are of great importance in the case. And finally the
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replacing of a condition of extensor rigidity in the right
lower limb by a well-marked flexion reflex, the result of
nocuous stimulation must be emphasized. Sherrington (37)
has insisted on the following features of plastic tonus as
geen in the decerebrate animal:- (i) The distribution of
tonus mainly to the extensor muscles; (ii) the lengthening
and shortening reactiong; (iii) the lack of muscular fatigue;
(iv) the tendency to meintenance of posture and (v) the
breaking‘down of extensor rigidity by stimulation of reflex
mnovements. In this case there is evidence of the presence
in the linrb on the right side of the last four factors.
Sherrington's experiments deal with the acute decerebrate prep-
aration. Bazett and Penfield (33) have kept a cat alive for
as long as six weeks after decerebration and at the end of that
time the rigidity was still rresent. The absence of meintained
rigidity in this patient may depend on the duration of the con-
dition, or more likely, on the fact that being a pathological
condition, and not an experimental one, the unilateral decere-
bration has not been complete. It is interesting,to note that
Bazett and Penfield found that in those animals surviving the
operation for several weeks, s condition of flexor rigidity
gsometimes supervened; "the term decerebrate rigidity is general-
1y taken to mean extensor rigidity, but in completely decere-
brated specimens another type of rigidity sometimes appears,

tonic contraction of the flexor aspect of the limbg........ After
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gemi-decerebration this phenomenon appeared much more fre=-
quently, alternating with extensor rigidity as though comple-
mentary to it", and later page 262, "Flexor rigidity as an
entity may be described as tonic innervation of those muscles
which are subjected to tonic inhibition during extensor
rigidity. It is possible to speak of two types of decerebrate
.rigidity." It seems possible in the case of our patient to
explain the flemor rigidity in the right hand and fingers on
the above grounds, namely the existence of a flexor as well as
as an extensor rigidity. Riddoch and Buzzard (16) in their
study of'cases of quadriplegia and hemiplegia have described
the existence of plastic tohus in thése cases and other phenomem
depending on alterations in tone which closely resemble those
described in this case, and originally by Sherrington. Associated
movemente which were present in their cases were not obtained
by this patient except to a minof degree. The presence of
Paralysis Agitans affecting limbs on the opposite side may,
perheps account for their ahsence. As to the site of the lesion
causing the condition in this case, Sherrington in 1896 pro-
duced a decerebrated condition in animals by coronal transe
section of the brain stem between the anterior and posterior
colliculi, end found that trans-section as far caudal as the
pons, produced the same ccndition, but when the trans-section

reached the plane of the calamus scriptorius, rigidity dis-
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appeared, he was also able to produce unilateral de-cerebrate
rigidity by hemi-section.

Magnus (354 considers the trans-section must be as low as
the anterior part of the mid-brain, and that destruction of the
red nuclei is necessary for the development of the rigidity.
Bazett and Penfield confirmed theée resulis, especially as
regards the possibility of the occurrence of decerebrate rigidity
after destruction of both red nuclei. It seems from these facts
that the lesion in this case mmyllie between the lower part

of the mid-brain and the lower 1limit of the pons.

a
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INVOLUNTARY MOVEMENTS.

These may be classified under the following headings:«
(1) Choreiform and Athetotic.
(2) "Tonic Spasms".
(3) Tremors.
Choreiform movements are rare as a late sequel. The following

is the only case that occurred in this series.

Case 35. Male, sged 52, was taken ill in March 1919,
with an illness diagnosed as "Influenza"; 1t was charac-
terised by severe pain‘in the back of the neck and headsache,
marked drowsiness and diplopia. At the end of three weeks he
felt much better but he soon noticed his knees gave way at times
owing to sudden muscular spasms in his.legs; when sitting or
lying his legs used to shoot out; shaking movements of the
shoulders developed, and he was unable to keep his arms and
face gtill. He was admitted to Maida Vale Hospital in November
1919. The notes state that he had almost contimuous writhing
movements of the trunk and legs, clenching of the teeth, and
spasmodic retraction of the lips. The movements were not
rhythmical, but resembled those of Sydenham's chorejform.

The érmawere only slightly affected, the movements could only
be restrained by an effort of will, but were thereby aggravated
in other parts of the body. The condition improved and he was

discharged with a diagnosis of Huntingdon's Chorea. He resumed



41.

work in May 1920; by 1921 the movements had disappeared in

the arms. In January 1922, the patient was seen by me, when he
showed involuntary movements of the nead and tongue., The head
movements were always in an'antero-posterior direction and
varied in amplitude, being exaggerated when he talked or became
excited. There were also constant choreiform movements of the
tongue. Patient stated that these movements go on all the
.time except when he is asleep.

Examination of the Central Nervous System was negative
except for slighf dysarthria due to the mo#ements of the tongue.
He was last heard from in December 1922, when he stated that
the movements were still present.

Pure choreiform movements are not uncommon in the early
stages of the disease but in my experience arerare as late
sequela,

No case showing athetotic movements was observed, although
féference has been made in the literature to several such cases.,

Tonic spasms. Under this heading I wish to include a

type of involuntary movements characterised by tonic spasms
occurring usually fifteen to twenty times to the minute and
each lasting one to twenty seconds. They affect aiways the
same limbs, or limb, and produce the same displacement, though

in varying degrees. The following are examples of this conditim
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Case 37. Female, aged 34. In November, 1920, begean to
suffer from insomnia; on December 14 she saw double and the
diplopia persisted for some days. On December 15 drowsiness
developed, which later became marked; she slept day and night.
Examination on December 23rd, 1920, showed patient to be
very drowsy, but she could be roused and answered questions
rationally; speeéh slow and monotonous; no cranial nerve or
ocular palsies; no diplopia; no myoclonic or other movements.
During January, 1921, she improved. In March she became more
drowsy and involuntary movements were first noticed; these
have persisted with varying intensity ever since. She
relapsed in June and developed an acute arthritis of the left
shoulder-jcint as a result of the viclence of the movements,
Theré was a further slight relapse in September when a diver=
gent strabismus with loss of power of convergence and defective
accommodation were noticed and this condition is still present.
At no period has there been any evidence of involvement of
cranial nerves or of pyramidal tract; the deep reflexes,
sluggish at onset, are now brisk. Planﬁar responses have al-
ways been flexor. The involuntary movements which are present
are rhythmic and uniphasiec, occurring about fifteen times to
the minute, each spasm lasting about one second. They occur
synchronously in the various parts affected. They vary slightly
in intensity-and regularity, but unless controlled medicinally

they are extremely violent and painful and make the patient's
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life a misery to her.

She can inhibit them to a certain extent, but the next
spasm is reinforced. They are increased by emotion and dig-
appear entirely during sleep. Muscular tone in the limbs, in
the intervals between the spasms, is not increased.

During an involuntary movement the chin is turned slightly
to left; the occiput is retroflexed and approaches the right
shoulder. At first, the angle of mouth on the left side was
drawn downwards, but now there ig usvally no such movement,
Left arm is internally rotated and pulled slightly backwards,
extended at elbow and wrist, forearm pronated and fingers
powerfully flexed into the palm. There ig shrugging of right
shoulder and slight abduction of whole of right arm. The
trunk is flexed to the left. The left leg is slightly flexed
and sometimes abducted at hip; the knee is powerfully ex-
tended; the feet and toes point downwards and the foot is
slightly inverted. 1In the right leg there is slight contraction
of hamstrings and dorsiflexion great toe,

The patient has continued to improve and the movements are
now of smsller range. Luminal alone of the hypnotics that
have been tried seems to control the movements. For the first
few months she was under observation she was given 6 grs. daily,
but recently it has been possible to reduce the amdunt to 2 grs.
a day. Beyond slight paresis of accommodation no toxic effects

from the drug were observed.
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Case 51, Male, aged 52, became ill on December 9, 1919.
Pain back cf neck. Slept for two weeks; delirious. Afterwards
found he could not read properly; also had difficulty in
speaking and weakness in left arm and left leg. In January,
1920, involuntary movements began which have persisted since;
left shoulder first affected.

When examined in June, 1921, he shewed the following:=-
Pupils equal; react normally to light and accommodation. No
ocular palsies. Speech slow and slurring. Cranial nerves
normal. Slight loss of power left arm. Reflexes and sensation
normal in upper and lower limbs. The involuntary movements
affect chiefly left face and left arm. They are unighasic and
rhythmiec, occurring about sixteen times to the minute. Each
spasm lasts about one and a half seconds. They disaprear during
8leep. They occur at irregular intervals; two following each
other often in quick succession; movements of arm sometimes
occur without any accompanying movement in face. rPeripheral
stimulation and emotion increase the amplitude of the movements.
In an'involuntary movement the head is laterally flexed to left,
the chin is depressed, the left angle of mouth is drawn out-
wards and left cheek sometimes sucked in. The left shoulder
is slightly raised, the whole arm being puiled backwards, with
the elbow extended, the forearm pronéted, and the wrist slightly
flexed. The index finger is either flexed or extended, but
the miédle finger is constantly flexed and the thumb abducted.
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Movements in the arm are often not so complete as those des-
c;ibed ébQVe. There is occasionally slight contraction of the
extensors of left knee. The involuntary mOVemenps do not
involve the right arm or right leg. |

This patient slowly improved and was under observation

until May, 1922, In the following month however, he was ad-
mitted to an Infirmary as a case of "Cerebral hmmorrhage" and

died within twenty-four hours.

Remarks. The similarity between the involuntary movements
in these two cases is striking. They-seem to reéemble the
mOVeménté,déscribed by Marie and Lemy‘(15) to which they gave
the‘ﬁamé Bradykinesia. The movements are uniphasic and have a
fairly constant and similar periodicity, i.e. fifteen to eighteam
times per minute. They are of large range, producing con-
gsiderable displacement 6f the limbs and trunk. There‘is no
increase of tone between tonic spasms in the parts affected and
there is an absence of paresis or pyramidal involvement in both
cases. More striking still is the posture of the affected
limbs during a spasm, which is practically identical in the
two cases. The chin is turned to the ipso lateral side, the
‘occiput approaching the opposite shoulder. There is tonic spasm
of the facial muscles. The arm on the same side 1s internally
rotated and retracted to the shoulder and extended at the elbow.
The forearm is fully pronated, the position of the wrist varied

in the two cases.
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The fingers are flexed. In Case 37 the trunk is flexed to the
left and the leg on the same side shewed well marked extensor
rigidity with inversion of the foot and pointing down of the
toes. In the other éase there was contraction of the quadriceps
- but this was insufficient to cause a displacement of the limb.
In Case No. 37 there was in addition abduction of the opposite
arm and a tendency to flexion of the opposite lege.

The condition underlying this tonic diséharge at more or .
less regular periods is more or less problematical. Man&
similar cases following'Encephalitis Lethargica have been re-
ported. Rams@y Hunt (13) attributes the condition to dis-
crder of the striatal mechanism., Similar movements may be
limited to thk face or the limbs. In the face the most usual
form is that of tonic contraction of the facial muscles on one
side occurring often with a régular périodicity, the rate of
which mey be sixty or so to the minute. In other cases the
periodicity and the range of movement varies. Similar move-

_ments may occur in the muscles of the neck. These conditions am
cften labelled tics and their true nature may be overlooked;
Marie and Levy (15) have given an excellent description of these
movementse.

The following is a case in which the movements were

confined to one leg.
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Case 36. Male, aged 48, was suddenly taken ill in

Decermber 1920 with vertigo, consequent diplopia and weakness
of the left side of his face. For’several nights he was de-
lirious. Tater he felt very drowsy during the day and was
‘much troubled with gsalivation. A month or so later involuntary
movements began in the left foot and have been present ever
since. Since this illness he has felt nervous and experiences
a tight feeling in his head. He complains of always feeling
éelf-conscious. Examination, September 1922 showed no abnormal-
ity in the pupil or cranial nerves. The upper limbs were normal
in every reépect; the abdominal reflexes were brisk and equal.
The left foot was at times the seat of an involuntary movement
resulting in dorsi-flekion and inversion of the feet due mainly
to a slowly developing tonic contraction in the tibialis anticus
The tonic spasm was maintained for a few seconds and then ree-
laxed partially or completely. Such movements would be repeated
at frequent intervals for a few minutes at a time. The conditiam
was aggravated by emotion and was stated by his wife to occur

during sleerp.
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Tremors.

Apart from those occurring in Paralysis Agitans, under
which heading they will be discussed, only twc cases of true
tremor have been observed. Case 33, an example of Benedict's
syndrome, has already been described. In Case 22, which is
‘fully described on p.a9, the tremor was limited to the right
arm and was most prominent in the proximal part of thevlimb;
it only occurred on vuluntary mcvement and the range was con=-
siderable. Similar tremomw, most marked at the root of the
1limb and often of very considerable range, do occur as a sequel,
possibly the only one, of Encephalitis Lethargica; they may

be mistaken for the inténtion tremor of disseminated sclerosis.
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NEUROSES AND PSYCHOSES.

These occur more frequently as sequels than is supposed.
Morris Grossman (3) noted in his study of 92 cases that fifteen
suffered from insomnie and seven from various forms of neurqsis.
'Kirby and Davis(4) state that in eighteen cases which they
had observed, only tworeturned to their normal mental state,
These patients complain of feeling depressed and are easily
worried. They are very subject to fatigue and may complain of
headache, genefal pains and other neurasthenic symptoms. They
are irritable and often self-willed. They complain of mbrbid
fears, of failure of memory, and their concentration ie usually
found to be poor. Some cases showed marked depression at times.
The prognosis in these cases is quite good and with suitable
treatment and correct surroundings they improve comparatively
rapidly. The majority of the cases in this series .shewed some
alteration in their mental outlook, but only 4 cases of neurosis
without any other sequel, occurred. (Cases 43, 44, 46, and 47).

Psychoses may be divided into two groups (a) in children,
(b) in paralysis agifans. Apart from these only one case of

psychosis was seen namely, a case of dementia prmcox.

Cagse 48. Male, aged 19, came under observation in
December 1922. His mother stated that her son was quite well

and normal in every way when he returned to school after the



Fig. 7. Case 48, aet 19. Acute attack Jan. 1919.
Condition resembling closely Dementia
Precox followed and has persisted since.



50.

Xmas holidays in 1918. About the second week in January
he was suddenly taken ill and became delirious; he remained
in this condition for about a week. Unfortunately no other
details of the events during the first week are obtainabhle.
At the end of ten days from the onset he Was\Well enough to
return home and seemed to be progressing well. On February
22nd, 1919, he had a relapse; he had difficulty in swallowing
and later became unconscious and remained in this condition for
about a week. His temperature averaged about 100° during
this period. Dr. Walter Sheldon of Baysﬁater who attended him
during this relapse has been good enough to inform me of these
facts and was of the opinion at that time that he was suffering
from meningitis. On recovering consciousness it was noticed
that he had changed mentally. He had delusions of persecution
and thought people were poisoning him.  After getting up he
would git all day with a vacant expression as if he bad lost
all interest in everything. He was later admitted to Kensington
Infirmary where the diagnosis of melancholia following menine
gitis was made. His mother stated that for the next year he
suffered from insomnia and that on the whole his condition has
improved very little.

On examination in December 1922 the appearance of the boy
strongly suggested dementia precox. He was content to lie in

bed all day long doing nothing, but repeating unintelligible



51.
phrases to himself from time to time,and a meaningless smile
often spread over his face. He had‘one‘or two mannerisus,

i.e. suddenly kerking the right arm to look at a wrist watch
(which he did not wear). If asked what time it was, he looked
at his wrist and said "Three o'clock" or some other hour in
the afternoon. If asked Lis age he replied "Fifteen", (actual
age being 19). The date he usually gave as February 22nd.(His
relapse took place on his fifteenth birthday which is on
February 22nd). It was difficult to obtain an answer to any
Question and it was usually monosyllabic. When handed a
cigarette case he at once used it as a mirror and for ten minutes
was absorbed in studying his face, teeth, etc., with frequent |
smiles. DPerception and orientation seemed fairly good, atten-
tibn, however, was very poor. There was no evidence of halluci-
nations or delusions. He ate moderately well, but paid no
attention to the calls of nature. When standing, his head
was usually dropped forward and he frequently made quick
purposeless mbvements of his arms. On physical examination
no_obvious stigmata of degeneration were present. Pupils

were equal and reacted normally to light and acc&mmodation.
Catatonia was moderately well developed without, however, there
being any appreciable alteration in tone in the limbs. The
reflexes were exaggerated. The plantar reflexes were flexor

in type. The muscular power was pooT, there was no evidence
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of testicular atrophye. Wassermann in the blood was negative.
The initial illness, starting with delirium and insomnia,
foliowed later by relapse characterised by pyrexia, difficulty
in swallowing and coma, suggesting at the time meningitis,
gseems to resemble very closely an attack of epidemic encephalitis
A few cases showing mental disturbances suggesting dementia

prscox, following encephalitis, have been reported (19 & 20).

laignel Lavastine, C. Tretiakoff and Nic. Jorgonlesco (21),
in three cases of the ordinary type of deﬁentia prescox of several
years standing, found the maximal lesions in the corpus striatum
These findings are of interest in relation to the ahove case
and the well known incidence of encephalitis lethargica on the

basal ganglia.
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ALTERATIONS IN MORAL CHARACTER IN CHILDREN.

These are very striking in similarity in most cases.

Tive cases showing changes in character were seen.

Case 42. TFemale, aged 16, seemed a normal child in
every way up till June 1920 when she developed encephalitis
lethargica, characterised by diplopia with delirium and later
marked sleepiness, so that she‘slept for a fortnight but could
be roused for her meals. On returning home, four months
later, her mother noticed that she was restless and at times
drowsy. She seemed nervous and was subject to outbursts of
temper. The change in her character gradually became more
marked; she was sent to a convent where she smashed windows
énd fought the other girls. She was seen by me in Noyember when
when she was an inmate of a large Colony for Epileptics and
Mental Deficients; She was reported to be extremely inter-
fering, spiteful and untruthful. She was always annoy ing the
other patients, hitting them or pulling off their hats for
no apparent reason. The patient excused herself for these
actions by saying that the other patients annoyed her.

On examination, the face was slightly expressionless, and
there was a frequent prolonged smile. Mentally she was fairly
intelligent and was able to do simple sums; she knew the date

of Armistice Day, what it signified, and also the duration of
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the War. She answered gquestions readily and to the point and
was able to carry out other simple tests satisfactorily.

Memory was fairly good. The pupils were markedly unequal, the
right more than the left. The reaction to light and accommodatim
was extremely sluggishy there was a slight convergent strabismus
of the right eye. There was diplopia on looking upwards and
dovnwards and forward, but no ocular muscular weakness .could

be detected by ordinary rough tests. There was slight‘myosis
and some limitation éf convergénce. Fundi were normal; no
apparent facial weakness. The tone was glightly increased in
the left arm in all muscle groups, but predominated slightly

in the flexors at the elbow. Cogwheel phenomenon was present.
The reflexes were brisk and equal in the arms and abdomen.

There was a general slight increase of tone in the left leg

and the reflex was slightly more active on the'left side than
the right. The left plantar response was extensor in type,
while the right was flexor; there was no sensory disturbance.
On walking the left arm was held in a flexed position and did

notswinge.

Case 42. Female, aged 12. Was seen in May 1921, during
the acute stage of encephalitis lethargica. There was headache,
marked drowsiness and diplopia with absence of the deep reflexes
in the legs. When she had recovered a marked change was observel

in her manner. She was despondent and subject to violent
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outbursts of temper. This patient was seen in the same Insti-
stutipn as in the previous case, in November 1921. She was
reported to be very restless and irritable, interfering with
the other girls and quite devoid of self-control. She had to
be excluded from_thé school because of the disturbance she
caused, and owing to her conduct she was confined to bed most
of tke day; but at times_she would get out of bed and roam
about in her night attire upsetting the other patients.

Or examination she seemed to be a bright and fairly in-
telligent 1little girl; she complained of headache which came
un usually when she was in a temper. Her mentality corres-
ponded to that of a child of 10; she proved to be extremely
loguacious and the reverse of reserved. Physical examination

was negative,

Case 41, Female, aged 16, The patient was seemingly
normal in every way until November 1919, her age then being 14.
At that time she had an attack of Encephalitis Lethargica
characterised by diplopia, lethargy and choreiform movements,
On returning home her mother noticed that she was very excit=
able and greedy, both as regards money and food. ILater she
used to have attacks about every three weeks, in which she com=-
plained of headache, became extremely excitable and interfering,

she would tell tales about her girl friends, etc. She has
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been turned away from Church meetings because of the dis- |
turbance she caused by knocking other people's hats off and
generally proving a nuisance. She came under observation in
January 1922. She said she felt fairly well except for
severe headaches at times, and when she closed her eyes she
felt "as if she was going over the other side",

Examination showed an excitable girl with some impairment
of intelligence; she was unable to do simple sums; she said
her memory was had and that she had forgotten all she had
learnt at school; 1in conversation however she seemed fairly.
bright. Pupils equal and reacted to light and accommodation,
There was an involuntary tonic spasm of the musculature of
the left side of the face at times, but no apparent facial
weakness on voluntary movement, Examination of the central
nervous system was negative. Whilst under observation she slept
well and at times behaved fairly rationally; other times sne
became very excitable and showed marked lack of contrecl; ehe
became extremely interfering, argued with and upset the other
patients. She frightened them when asleep by getting out of bed
and putting her hands on their faces. She was often found
hiding under the bed. She refused to obey the Sister and.nurse;
and on one occasion she locked herself in the bathroom and re-

fused to come out. She had also fits of cryinge.
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Case 40, Male, aged 9. Was normal in every way until
December 1920 when he had an attack of encephalitis lethargica,
which commenced with pains in the stomach, marked drowsiness,
double vision and muscular twitching in his limbs. His mother
stated that on his return from Hospital he seemed nervous; he
made curious noises when he breathed at night. She had also
noticed twitchings in his arms. In the autumn of 1921 a
change was apparent, he became very cheeky, shouted names at
people in the street and threw stones at them. He wag very un-
truthful and spiteful; at meal-times he tried to snatch food
from the plate of the person next to him. He screamed when
anything was refused him. At Sunday school he knocked other
children's hats off. As regards his progress at school, des-
pite his interfering habits he progressed quite well and his
meger reported that although he was 80 objectionable he showed
average intelligence in his lessons.

Examination in October 1920, showed an intelligent-locking
boy who answered questions readily, but who obviously had
difficulty in keeping quiet. The pupils were regular in out-
line and reacted sluggishly to light. Thefe was practically
no reaction to accommodation; all ccular movements full except
convergence which was moderately limited. Examination of the
central nervous system was otherwise negative. His condition

in February 1923 remained about the same.
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Case %5; Female, aged 16. Patient was under observation
from November 1922 to February 1923. She was perfectly normal
in every way until March 1920 when she had a definite attack
of encephalitis (for details see page b ). Since then she
has been much troubled with sleeplessness and general nervous-
ness. In August 1921 the first symptom of paralysis agitans
appeared (see p.lfo). ABout February 1922 for the first time
the change in hei character became evident. Tre patient says
that she began to lose her former affection for the various
members of her family, she felt that they were neglecting her
and did not give her the attention she should have. The patient
says she often louses her temper and that she frequently wishes
to hit people for no apparent reason. She quarrels with her
sister with whom she previously was on the best of terms. She
says she feels she must be "in at everything", and as a result
she interferes in things that are no business of hers. She
states she is very restless and is unable to concentrate on
anything for any length of time. Sometimes whilst engaged in
knitting she will have a sudden impulse to go out for a walk,
this she does and returns home relieved. When she is walking in
the streets she sometimes sees people falling; she realises
she only "sees them in her iind", but she has to stand still
- for some time until the 'vision' passes away. Her mother furthe

stated that the patient made 1ittle effort to help in the house-



Pig. 8. Case 27. aet 16. Acute attack March 1920.
An interval of 18 months elapsed before
first symptoms of a unilateral Paralysis
Agitans appeared and several months
after this a4 change in character was
Tirst noted. Classical tremor right am
and right foot. Limbe cn left side normal.
Pvramidal signs right side. .
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work and the patient seems to think that her mother is very
unkind to her. At times she becomes very depressed and at
other times excitable. More than once she has struck her
mother, when in a temper.

Examination showed a mentally alert and intelligent girl,
(see Fig., 8); she had excellent insight into her condition and
fully recognised that her character had changed, but stated that
she had no control over her temper, nor her tendency to inter-
fere. She displayed no expression of worry or anxiety as to
‘either her mental or physical condition. She answered intelli-
gently several questions relating to‘important happenings
appeafing recently in the daily papers. The condition of uni-
lateral paralysis agitans which was present is fully described

on p.llo

Remarks.

Thése changes in the moral character occurring in children
who hgve had Encephalitis Lethargica are now fairly well recog-
nised (22, 8 and 23) Auden (55) reports six cases showing changes
in behaviour very similar to those reported in this paper, He
points to the importance of differentiating these cases from
moral imbeciles especially from the point of view of disposal

and treatment. He deals also with these cases from the medical-legal

point of view.
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The clinical aspect is very striking and similar in the
cases in this series. In all of them prior.to the attack of
Encephalitis Lethargica they seemed mentally normal. The
alteration in behaviour was noticed in four out of five cases
within two months from the original attack. In one case (39)
an interval of nearly two years elapsed. The mein points
in the mental changes in these cases are, lack of voluntary
control resulting in spitefulness, untruthfulness, interference
with others and a desire to be "in at everything", as one
ratient put it. There is usually marked motor restlessness.
Some of these cases have reriods during which they are very
docile and seemingly repentant, but as a rule these normal
periods are few and far between. Insomnis is often marked,
and associated with this there may be a nocturnal exacerbation
of the restlessness.

In none ;f the above cases was & history of stealing
obtained, but theft may occur in these cases, and this point
has an>important bearing‘on the medical-legal aspect of the

condition.
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EPILEPSY.

Epilepsy may occur as a sequel and was observed in three
cases in this series. In none of the three cases was. there

a history of previoﬁe fits.

Case 17. Pemale, saged 19; In March 1920 she had an
attack of encephalitis lethargica characterised by headache,
insomnia, diplopia, muscular twitchings and lethargy.
Paralysis agitans followed in a month or so. In June 1922
she had her first fit and since then has had several major
attacks and frequeﬁi?gges. In these attacks she becomes cya-

nosed and the mouth is drawn over to the right; they are

followed by severe headaches.

Case 19. Male, aged 11. During the summer of 1920, when
the patient was aged 9, he was taken ill with a typical attack
of encephalitis lethargica characterised by marked drowsiness
and diplopia. A Parkinsonian syndrome gradually developed,
and in addition he commenced to have slight fits in which his
eyes rolled up and he seemed to lose himself. He was under ob-
servation for six months during the summer of 1922. Many petit
mal attacks occcurred each day. They have occurred whilst he was
walking; his head would suddenly fall forward and frequently he

would collapse on the ground.There was no evidence of respiratozy
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disturbance. Iuminal and Bromide seemed to have very little

effect during these attacks.

Case 45. Male, aged 31. This patient was quite well
until June 1917. At that time he was in the Navy; he was
proceeding home on 1eéve and while in the train he felt dazed
and went to sleep, he had not been taking alcohol. On reach-
ing home he had general pains; fever, and became very sgleepye.
Onvthe following morning on getting out of bed he became dizzy
and fell unconscious. PFor the next week he slept practically
all the time but could be roused in order to eat. Twitching
movements on the left side of his face were noticed by his wife
and doctor. He did not have any dieturbance of vision, but
after three weeks or so on attempting to read he noticéd all
the letters ran together. For the next three months hé seemed
to lose interest in everything and felt heavy and stuporous.

Iﬁ September 1917 he had a second fit followed by a third in
January 1918, and at intervals since then, he has had similar
éttacks characterised by headache, a sinking feeling in the
stomach and loss of consciousness; sometimes they occur
during sleep. He has never been incontinent.

He was under observation for six weeks but during that
'time he had no attack. He complained, however, of feeling

irritable and had frequent headaches. Physical examination was

negative.
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T reard from the patiemt agaim im Jamwary 1922. ¥Fe had
heen working, bt ke stzied he had seversd Fits amé& following
these he was subject 1o lapses of memory in whieh Me di¢ znd
said things of whick afterwards Ze Maé me recolleetionm. In
June 1922 he was srrested for blackmail.

This case is of imterest, firstly because the iilmess he
had in 1917, which I considered te ve one of encephalitis
lethargica occurred nearly & year befeore the first case re-
rorted in England, although cases were reported as early as
this in some parts of Europe; and secondly, because of the

petit mal attacks followed by automatism, which in his case

seemed tc have an unfortunate termination.

e
,’5
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DISTURBANCES OF _SLEEP.

These are commonly met with in conjunction with other
sequels, but may be the only remaining relic of the disease.
Insomnia is the symptom most frequently met with and occurs in
a large proportion'd persons who have recovered from the}acute
attack. Its duratian varies from a few months to a year or
more. In children in whom particularly it may occur as the only
sequel it is often associated with marked restlessness which
comes on as the child is going to bed. Such a child may not
sleep till the early hours of the morning. In paralysis
agitans in which it occurs in about half the cases it is
asscciated with drowsiness during the day so that the sleep
rhythm is inverted. This inversion of the sleep rhythm is a
very characteristic sequel. Pierre Marie and Mademoiselle

G. Levy (24) give a lucid description of the post encephalitic

‘childe.

Vers la tombde de la nuit, le plus souvent vers 5 heures,
parfois 7. 8 heures, l'enfant, qui frequemment semblé toutb
a fait normal et gentil au cours de la journée, commence é
g'agiter. Certains se mettent 4 parler sans arr€t, @ courir,
% s'emparer de tous les objets qui les environment pour 1les

détruire. Frequemment reparaissent alors les mouvenents
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choréique, des secourses myocloniques, des crises de contract-
ure des masseters avec grincements des dents, quli n'existaient
pas pendant la journée. L'enfant fait des grimaces, se
mouche, souffle éperdument, se met les doigts dans le nez, se
gratte, se frappe lui m@me.

Certains commencent & dire des mots orduriers, renflent,
crachent ou presentent des crises de T bruyante.....
Si 1'enfant est couché il tourne et retourne ses oreillers,
tire ses draps, les déchire, gse met debout sur son 1it et
suate & pieds points, se déshabillé, se recouche, 1ive les
pieds en 1l'air, se dans tous les sens, clague des maing...
l'enfant ne dort que quelques heures dans la matinée car la
crise cesse vers 6 hewres du matin. L'aprés midi, 1l'enfant

joue et semble normal.

W. M. Happ and V. R. Mason (8) described similar altera-
tions in behaviour in children at night-time following

Encephalitis Lethargica,
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DISTURBANCES OF RESPTRATION.

These are relatively common in the acute stages, es-
pecially in the form of tachypnea. Among the later manifes-
tations, in this series the following in a few cases were noted.
(1) Shallow breathing and occasional periods of apnema succeeded
by a long drawn loud sigh. This was especially observed in
those cases showing.Parkinsonian syndromes. (2) attacks of
tachypnwa with occasional grunting were present in two children
in this series. Loud noisy breathing, apart from sleep, occurred
in one child at night. Pierre Marie and Mademoiselle G.Levy({24)
in discussing the respiratory sequels of eneephalitis lethargica
clagsify them into three groups (1) true respiratory distur-
bances showing alteration in rhythm, i.e. polypnma, bradypnma
and apnwa, they may be paroxysmal or permanent, but the parox-
ysmal form occurs especially towards evening and may last half
an hour or a whole night. The respiratory rate may rise to 48
rer minute, and it may be accompanied by a feeling of suffocatim
and tightnessvin the chest. In the permanent form the rate is
usually between 20 and 300 respirations per minute, and the rate
cannot be voluntarily slowed for more than a few seconds.

(2) Spasmodic phenomena include sudden respiratory jerks without
expectoration,resembling a dry cough. Such attacks may be

paroxysmal, or may be constant. "(3) Respiratory attacks. The
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patient may complain of "a stuffed up nose", tight throat, or
a sense of suffocation. The attack may consist of a blowing
through the mouth or nose, or of a sniffing, sometimes asso-
clated with spitting. Occasionally the child remains motionless
with closed eyes and blows through the mouth or nose without
ceasing, this 1s followed by apnea and the child may fall to
the ground.

Physical examination of the nasal passages is negative.

These cases may be associated with the well known changes
in moral character, or with inversion of sleep rhythm.
Parker (25) records a series of eight cases, seven being in
children,‘and one in a young adult in whom certain character-
istic respiratory disturbances were present for some months,
after an acute illness which was characteristic of encephalitis.
In five of the cases the disturbances in respiration consisted
in the assumption of the erect position with noisy breathing,
holding of the breath with bodily contortions, and releasing
the breath in the position best suited for complete respiration.
Cyanosis with partial loss of consciousness occurred and some=-
times these patients fell. The semblance to attacks of petit
mal was very close: as in the cases of Pierre Marie and Mdlle

Levy, the respiratory distrubance was most marked at
night. None of the cases in this series have-shOWn such marked

respiratory disorder. Babinski and Charpentier (26) also
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describe a similar condition. Happ and Mason (8) who studied
the condition as occurring in children, in 1920, found dimin-
igred alkalinity of the blood in these cases, but the adminis-
tration of alkalies by the mouth produced no beneficial effect
on the condition, and they concluded that the condition was
cerebral in origin. It seems clear that we are here dealing
with a phenomenon which is strikingly similar in its main
effects, and that only a disturbance of the central respiratory

control would explain such changes satisfactbrily.
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ADIPOSITY.

Such cases are rare following Encephalitis Lethargica.

The following is the only example in this series:=

Casge 53. Female, aged 28, came under observation in
1920 during an attack of the myoclonic form of encephalitis
lethargica. This case was reported in full in the Lancet.(17)
She made a good recovery and was able to resume work within
six months' time. She continued to feel fairly well, except
for oeeasional swelling of her ankles. During 1921 she noticed
that she was becoming stouter and that the swelling of the
ankles occurred more frequently, otherwise she had no constitu-
tional éymptoms. She was again examined in February 1923; it
was then noticed that she had become much stouter; the in-
crease of subcutaneous fat was general. There was slight cedema
of the ankles. Examination of the cardiovascular and renal
systems waa negative; There was no glycosuria, no polyuria;
menstruation was regular. Pupils were equal and reacted well;
there was no restriction of the visual fields, the fundi were
normal. She stated that her usual weight before her illness
was 11 stone. Her weight was now found to be 13 st. 10 lbs.

Other similar cases have been reported(27, 28, 29.)
In the report recently issued by the Ministry of Health? mention
is made of only 2 cases of obesity out of a total of 271 in

whom the sequelz were noted.
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PART II.

PARATLYSIS AGITANS.

Symptomatology of the Acute &ttack.

It is important to consider shortly the various symptom
complexes that may be presented during an initial attack of
éncephalitis lethargica. The protean character of the dig=-
ease is now well known, and possibly there is a tendency at
present to under-estimate the frequency of theme diseases be-
tween the years 1918 and the present time.

Paralysis Agitans is met with comparatively frequently at
the present time in persons much younger than the previously
recognised age for the commencement of the disease. They give
a history, often indefinite, of an illness gsometime previously,
gso that we must enquire fully in such caées_into the details of
the preceding illness. Other conditions now well recognised
as sequels of the disease are occasionally met with, in which
no diagnosis of'encephalitis was made, and in some cases it
is difficult to obtain the history of an acute illness, al-
though nn further enquiry the patient often says that he was
unwell for a week or so, and may give aQﬁistory of some of the
symptoms menfioned below. |

Such ambulatory cases of encephalitis lethargica may be:

followed by the severest of sequelwe. In this series of cases
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the higstory of a typical attack of encephalitis lethargica
was met with in less than 50 per cent of the cases. In the
remainder, headache, giddiness, lassitude, restlessnees, in=-
somnia, delirium, loss of accommodation, and less commonly
diplopia were among the commonest symptoms remembered by the
patient, "Jumps" in the legs or arms were present in a few
cases; pains, general or localised at the back of the neck, or
one or other shoulder were present in about 20 per cent of the
cases at the onset. The illness was referred to in several
cases as a "nervous breakdown". The following may be taken as

examples of mild attacks followed by parélysis agitans:- -

Case 7. TFemale, agéd.36, was well until April 1918 when
she began to suffer from headache, insomnia and pains in the
left shoulder. She felt tired, there was no disturbance of
vision; the symptoms persisted for about two weeks. Shaking
of the left arm was first noticed in the following August, and
patient noticed that she did not swing this arm when walking.
Within a few months the stiffness became more generalised.

When seen in January 1922 she presented the picture of a well

marked paralysis agitans.

Case 20. Male, aged 41. In March 1920 he was more or
less suddenly taken with severe headache, nervousness and
restlessness. He was unable to sleep. There was no disturbance

of vision. He remained at work for a few days with considerable
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difficulty, but finally was compelled to take to his bed.
Recovery was somewhat slow, and he did not resume work for
three months. About December 1920 he noticed stiffness, slight
shaking and a weakness in his legs.

He was first seen in September 1921 with well developed

Parkinsonian syndrome.

Case 23, Female, aged 61. In July 1920 patient was more
or less suddénly affected by giddiness, headache and a
trembling sensation, which lasted for about one week. She had
no disturbance of vision. Within the next month weakness and
stiffness in all her limbs appeared and at the same time she
noticed increased salivation. She was seen in July 1921,

when the signs‘of an early paralysis agitans were evident,

Case 21. meale, aged 47. She was well until March
1222 when she was seized with a severe pain in the back of the
neck and top‘of the head. There was marked lassitude and
restlessness, she could not sleep, and had to rise at night
and pace the floor. She felt depressed. There was no dis-
turbance of vision. Two ﬁeeks later on she noticed an increase
of saliva, and shaking and weakness in all the limbs. A
generalised paralysis agitans was present, when she was first

seen in June 1922.
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Cage 3. Female, aged 25. Was taken ill on the 14th
April 1918, TFor the previous week she had been very constipated
which was very unusual. Her head felt heavy, face became
flushed, she felt dazed and restless and could not sleep. Her
right big toe kept twitching at intervals and a few days
later weakness of the right leg developed, but this only
lasted two or three weeks. On the 26th April she had severe
pain in the back of the neck which lasted ten weeks. She had
no disturbance of vision. She quickly improved and by the
end of May she felt quite well. In July 1918 weakness of the
right arm developed and she noticed that she did not swing the
arm while walking, and the condition has gradually progressed.
In October 1922 she presented a typical picture of unilateral

Paralysis Agitans.

Other cases may be cited, but the above should suffice
to illustrate the possible mildness of an attack of Enceph-
alitis Lethargica, and that paralysis agitﬁns may follow such
an attack even at a long interval. (See Case 28).

Sicard (30) in discussing "Les formes frustes" points out
how difficult it may be to make a diagnosis of Encephalitis
Lethargica at the time. He mentions among the symptoms of a
mild attack (i) slight pain in the head, (ii) diplopia for
some hours, (1ii) slight evening temperature and gastro=

intestinal upset, (iv) pain in the arm or violent pain in the
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face., Some months following these apparently trivial symptoms

a Parkinsonian syndrome may appear.

Interval between Acute Attack and the Onset of Symptoms.

In thirty out of a total of thirty=-cight cases of
Paralysis Agitans in this eeries, i.e. over 80 per cent.,
symptoms gradually supervened within six months of the acute
attack. In eight cases, however, the patients seemed to
have recovered almost completely, or completely, and all of them
were able to resume their work. The first symptoms of paralysis
agitans began some considerable time after the original attack,
e.g. 7, 9, 9, 9, 10, 18; 18 monthér:%n one instance, 3 years
and 9 months afterwards. These last 4 cases may be cited as

examples:=-

Case 8., Female, age 27. This patient was first seen in
July 1921 complaining of general symptoms of nervousness. She
gstated these dated from a "nervous breakdown" in August 1920.
On going carefully into details of this illness it was found
that it had commenced with giddiness and headache followed by
insomnia and delirium,'diplopia end weakness of the left
side of the face developed. She had also noticed sudden jerks.
in her legs which caused them to shoot out at times. She

remained in bed one month, after which she went to the seaside
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for a change. The weakness of her face partially disappeared.
She was very much troubled with drowsiness during the day and
sleeplessness at night.

On examination in July 1921, the pupils were found to be
equal and reacted normally to light and accommodation. There
was slight nystagmus on looking to the left; +the ocular move-
mentswere full. There was slight Ieft facial paresis of the
supranuclear type. There was no increase in tone in the arms
end the power in the limbs was good. No tremor or ataxia were
noted. Reflexes were brigk and equal, and plantar responses
flexor in type. A diagnosis of neurosis and facial paresis,
the sequel of encephalitis lethargica was made. She attended
until September 1921, when she said she felt quite well and
regumed her work as a packer of machinery. About February
1922 she noticed that her work tired her more easily than
formerly and that she was beginning to lose interest in things
in general. She became subject to fits of depression. About
May 1922 she began to feel sleepy during the day and would
fall asleep during her work; about the same time she noticed
an increased amount of saliva in her mouth. On the 1lst Beptember
1922 she noticed that the left side of her face had become
weakery and also that when reading letters tended to run into
one another. She was seen again on the 7th December 1%22 when

she presented the picture of an early but definite paralysis

agitanse.
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Case 27. DTFemale, aged 16. Was first seen in November
1922 with the complaint of shaking in the right arm and the
right leg with some weakness of these limbs. She stated that
she was quite well until March 1920 when she had an illness
characterised by sore throat, headache, vomiting, pains and
at times "sudden jumps" in the right leg. She was unable to
sleep and for some nights was delirious. She had no distur-
bance of vision. At the end of a fortnight she was able to
get up and gradually improved, but felt nervous and had
édifficulty in sleeping. These symptoms gradually passed off
-and she felt Quite well. About August 1921 she ﬂoticed an
increased flow of saliva in her mouth and about the same time
a tremor appeared in the right foot which later spread to the
right leg and right arm. For the past year she had had diffi-
culﬁy in performing the fine movements with the right hand, as
'in piano-p}aying. These statements were fully borne out by
her mother. About February 1222 a change in her character

became apparent. This has been previously descrited.

Case 3. 1lale, aet 21. Qame under observation in
November 1922 with definite unilateral Paralysis Agitans.

History. Patient states that on Xmas Day 1920 he feltja
sharp pain at times in both eyes; he went out for a long walk
énd returned for dinner at mid-day, but had no appetite. In

the evening the pain in the eyes had become worse and he felt
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out of sorts. He slept till 11 a.m. the next morning. On
attempting to read the paper or in locking at near objects he
noticed that the words were blurred; this symptom lasted one
- month. During this time he felt listless and tired and would
drop off to sleep at any time during the day but as soon as he
went to bed he became wide mwake and could not sleep. During
the next few months he gradually improved and was able to return
to work in Sept. 1921 as & labourer. In Dec. 1921 owing to
slackness in trade he was discharged. In Feb. 1922 he felt
in perfect health and often walked ten miles. He Joined the
Army on lst. Feb. 1922, and passed a medical examination without
any difficulty except that his eyessight was somewhat below
normal standard. On Feb. 5th while scrubbing barrack room
utensils in cold water his left hand became chilled and stiff.
Later the hand was swollen from knuckles to the wrist. No
pain. One week later he was vaccinated in left arm. A few
days later he experienced a sharp pain in region of right
shoulder blade, and he felt sleepy and tired. The following
day he saw double and had some difficulty %n starting micturi-
tion which troubled him for 6 months éfterwards. Chilblaeins
broke out dn fingers of left hand (he had never had chilblains
previously). Left arm as well as hand felt stiff. He returned
to duty beginning of March, but he felt lifeless and trembled

easily. He was discharged in April 1922 as being 'unlikely
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to become an efficient soldier'. His cdndition was oObviously
considered to ve hysterical. Since then he has been nervous
and apprehensivé and becomes exhausted after moderate exertion.
For past %monthé condition has become worse.

In this case there is an interval of over a year between
subsidence of initial illness and the initial symptoms of the
sequel. The sudden appearance of a relapse following vac-

cination is of interest.

Case 28, TFemale, aet 44. Came under observation in
Dec. 1922 with an early but definite Paralysis Agitans; more
marked on left side with bilaterally fixed pupils. On
enquiry into previous illnesses she said she had been well
within last few years except 'influenza! in Nov. 1918, To-
wards beginning of that month she began to suffer from headache
and £elt 'out of sorts'. These symptoms persisted for 2 weeks
and then she was seized with severe pains around lower chest.
She went to bed and during the next fortnight slept a great deal
both during the day and night;,; she had no double vision, but
after being one week in bed, she noticed when she looked at
near objects as in reading, that they became blurred and tended
'to run together'; the left side of her face also became
paralysed. At end of 4 weeks she was able to be up and soon

resumed her work; the weakness left side of her face and trouble



Fig. 9.

Casa 28. aet 44, Acu*e attack November 1918.
Complete recovery. Relapse August 1922, followed
by early signs of Paralysis Agitans. Pupils
myotic with extremely sluggish reaction to
1light and accommodation. Note the posture

of the arm.
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with her eye gradually disappeared. On enquiring from the doc-
tor who attended her during the illness, he states Dec. 1922,
that she had a temperature varying between 99 and 100°

for a few days, and he noticed a weakness of the left side of
her face. Patient further states she remained perfectly well
and continued her work as a saleswoman until August 1922, when
she began to feel listless and became easily tired. She be-
gan to sleep badly. She continued at her work for some weeks.
At beginning of October 1922 she noticed difficulty in reading
and that the letters hbecame blurred, as had happened previously
in November 1918. She consulted an oculist. In the middle of
November 1922 she was troubled with palpitation for a few days,
and alsd felt as if her 'stomach was turning over'; this
occcurred apart from excitement or emotion. During the day she

felt sleepy but had some difficulty in sleeping at night.

Remarks.

The history of an attack of encephalitis between Nov. 1918
is quite clear. The patient seemed to make a perfect recovery.
However, 3 yeafs end 9 months afterwards there was a relapse

with gradual appearance of Paralysis Agitans (See Fig. 9.).
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The Mode of Onset.

In those cases in which paralysis agitans develops during
the acute attack, or closely follows it, it is often difficult
to obtain a clear account of the inifial symptoms of these
sequelss. The patients on recovery from the immediate effects
of the acute illness complain of weakness and trembling in -
their limbs. Increased salivation is an almost constant early
sign. Stress is laid upon this by Mdme. G. Levy (34). In
thcse cases, however, in which an interval elapses before the
onset of the Parkinsonian condition, it is easier to obtain
from the patients a description of the first symptom. 1In
addition to sialorrhma a sense of exhaustion and a feeling of
weakness in the legs, is cften complained of. Then the patient
notices a trembling of one or more of the limbs, especially in
voluntary movement. More rarely the typical tremor of paralysis
agitans appears as the earliest sign. A slowness of movement
and a stiffness in the limbs often noticed for the first time
while the patient is engaged in washing, brushi?g the hair, or
dressing, are soon apparent.. Inability to concentrate, ner=
vousness, general lack of interest, and sometimes irritability
or drowsiness may be remarked on by the patient or his friends.

These are the chief initial symptoms.
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GENERAL DESCRIPTION.

The mode of onset is fairly constant, excessive sali-
vation is frequently the first symptom. The patient is then
aware of a general weakness in the limbs often associated with
a coarse tremor on voluntary movement. His friends may notice
some loss of facial wexpression, later a slowness and difficulty
in moving the arms becomes apparent and the speech hecomes
Blow and monotonous. Sleeplessness, signs of exhaustion and
irritability may be complained of. The appearance of such a
patient is striking and is recognisable even at a distance,

The facial expression is vacant, the mouth is usually opeﬁ, a
slow expansive smile spreads over his face at frequent intervalg
the head is frequently bent forward, as is the trunk. The arms
are flexed at the elbows and the fingers and thumbs extended at
the terminal joints. He walks on his toes, with short, shuffling
steps and the pace of his walk usually tends to progressively
increase so that he may break into a run. When standing there
is a tendency to retropulsion. The voice is somewhat feeble and
monotonous. ~_C)nexamining the eyes, convergence is usually
limited and there may be pupillary changes. Weakness of one
half of the face is frequently apparent and all voluntary move-
ments of the face are slowly and feebly performed. The limbs

are felt to be rigid and the movements are seen to be slow and

at times tremulous.
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Posture. This is remarkably constant in its distribution,
and gives the patient such a striking appearance in a typical
case. The head is somewhat thrust forward with varying degrees
of flexion of the head nearly to the chest. In a small per-
centage of cases the position of the head is one of retroflexion
and similar to that affected by a person with a carbuncle on
the back of his neck. In two cases in this series the head was
flexed almost at right angles with the trunk. In 6ne of
the cases (No. 6) in addition the head was constantly rotated
so that the chin was turned to the left and the occiput ap-
proached the right shoulder. In Case 19, with an effort the
patient could hold his head up but only for a moment or eo,
it then resumed its former position. The posture of the arms
is usually cqnstant and is as follows:- |

(1) Abduction and internal rotation at the shoulder,

"(2) Flexion of the elbow usually to a right angle,

-{2? Vg{fgﬁgiggtggsfgg ggrgﬁgu;rist, flexion of the meta-
carpal phalangeal joints and extension, or very
glight extension at the remaining phalangeal joints
with adduction of the fingers.

(5) Extension of the thumb with apposition, so that the

tip of the thumb rests against the terminal

phalangeal joint of the index fingers
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This posture of the hand occurs at a comparatively early
stage of the disease. The loss of the usual flexion of the
fingers at all joints, greatest in the little and ring fingers,
which occurs in the normal hand at rest is a diagnostic sign of
great importance. In unilateral cases the difference in posture
of the two upper limbs is vefy striking.

The trunk is usually flexed so that the whole body is
bent forward, but in early cases this is absent. In the
recumbent position, the posture of the legs varies somewhat.

In a well-marked case the legs lie in bed extended at the knees
and the feet point downwards more than normally, owing often

tc definite contracture in the tendo Achillis. In a few cases
there was definite pes cavus. In walking the patient tends to
walk on his toes with shbrt steps; 1in some cases the heels do
not touch the ground (See Fig. 14), | In early cases by a volun-
tary effort the patient may be able to walk upright for a time,
but when tired the head tends to become flexed to the shoulders.
As the condition progresses no correction of this posture

by the patient is possible,
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CRANIAL NERVE AFFECTIONS,

Nystagmoid mo vements were present in a large proportion
of the cases on extreme lateral fixation of the eyes. A true
nys tagmus occurred in only four cases. Ptosis was uncommon and
was only present in one case . There was one example of paresis
of the right cervical sympathetic (Case 58). The eyes wWere
often staring in appearance; 1in a few cases there was slight
but definite exophthalmos. Twitching of the orbicularis oculi
was marked in several cases and appeared both spontaneously and
on a voluntary movement of closure of the eyes. The ocular
movements are carried out as & rule slowly and in a jerky fashiop
In a well marked case there is usually loss of association between
the movements of the eyes and the head; also on lcoking upwardsp
there is no corresponding wrinkling of the frontales. Three
cases of paresis of external ocular muscles were met with, the
affected muscle being the internal rectus.

The pupils show in the majority of cases definite disturb-
ances in their reactions to light and accommodation. There was
loss of accommodation with preservation of the light reflex in
six cases, or 17 percent., of the total number. Thirteen cases,
or 33 per cent. of the total number showed impairment or 1leoss
of the reaction to light as well as to accommodation. One
case showed a normal reaction to accommodation but a diminished re-

-sponse to light. This was the only case observed that showed
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a condition resembling Argyll Robertson's pupil. Myosis oc~
curred in more than 50 per cent. of the cases and occasionally
was found without any alteration in the reaction of the pupil
to light and accommodation. The resemblance of these pupil~-
lary changes to those seen in the luetic type has already been
discussed. Tack of convergence in varying degrees occurred in
ﬁearly 90 per cent. of the cases of Paralysis Agitans and must
be regarded as typical of this condition,

The smile in Paralysis Agitans is characteristic, being
easily évoked, developing slowly,and with corresponding slow re-
laxation. In gsevere case it is accompanied by a noisy braying
inspiration which is very characteristic of the post-encephalitic
form of Paralysis Agitans. The speech in slight cases may be nearly
normal, but there is usually a lack of inflection in the speech.
In a marked case the voice is feeble and the speech monotonous.
In a very advanced case it may be impossible to understand what
the patient says.

No involvement of the lower cranial nerves was observed in

any of the cases of Paralysis Agitans.

Tone.

Disturbance of muscular tone forms the basis‘of this con-
dition. In a typical case the exaltation of tone is general,
it affects in varying degrees the whole voluntary muscular
system, but is often more marked in the limbs on one side. The

most characteristic feature of this hypertonus is its equal
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distrﬁbution to agonists and antagonists. If the arm be passive=-
1y flexed and extended at the elbow, the resistance is nearly

equal in the two cases; this at once distinguishes the
hypertonus from that existing in a hemiplegic limb in which,
although the extensors as well as the flexors show increased
tone this considerably predominates in the flexors. In the arm
the greatest rigidity is usually at the wrist, at Jeast in early
cages. In the leg its distripution affects proximal and distal
portions of the 1imb about equally. If a 1imb be passively
flexed it will beinnticed that the hypertonic extensors relax
in a series of jerks producing the so-called cogwheel phenomenon,
which is a constant feature of this disease. This is observuble
during passive movements of any part of the body. There is a
marked tendency in most cases to catatonia or maintenance of
" posture, If in a case. in which the rigidity is marked the
patient's arm be lifted up it will remain in this position often
for a minute or so, and then gradually it will fall in a series
of jerks. The musculature of the head and neck is the earliest
to be affected. The tone in the néck is mainly distributed to
the extensors and flexors of the head. The lateral rotators and
flexors are Vvery 1ittle affected in a case of moderate severity.
Movements to command are more easily performed than voluntary

movements.

When pyramidal signs are present in addition to the para-
distribution

_1ysis agitans, there will be no appreciable alteration in the'A

of tone in the 1limbs if the rigidity due to the Paralysis Agitans



87

is marked. In earlier cases of Paralysis Agitans, accompanied

by hemiplegic signs, tone is predominant in the flexors of

the elbow and extensors of the knmee.
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VOLUNTARY MOVEMENTS.

Ths most striking feature of the voluntary movements in
Paralysis Agituns is that the movement is carried out slowly,
stiffly, and apparently with great effort. There is a latent
period which may last for ten to twenty seconds, often before
the first movement of the limb takes place, - These pauses may
occur in the middle of an act, as for instance, in washing the
face the patients sometimes declare that their hands bhecone
"stuck". One patient used té take on an averagevtwenty minutes
to Wash his face. Tn the severe cases where the rigidity is
very pronounced, simple acts, i.e., feeding, dressing, or even
turning in bed, are impossible. M1lle, Gabrielle Levy (34) has
designated tnis type "La forme Cachectisante", Wasting is cer-
tainly prominent in many of these cases.

Despite the rigidity and alowness of movement in many
cases, certain things can he carried out apparently quickly,
i.e, female patients who have mérked difficulty in washing or
brushing the hair may be able to xnit with comparative ease.
Running is usually accomplished better than walking. The tongue
is pfotruded with difficulty and usually it is not projected
beyond the line of the teeth. It is flabby and often indented
at the edges. The movements of the jaw are feeble and slow, so
that mastication may be a matter of considerable difficulty in

advanced cases. Muscular power is usually well retained in the
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1imbs despite the rigidity, even in advanced cases. Muscular
fatigue, however, is usually a prominent feature and the patient
complain of inability to walk far or use their arms for long in
any manual labour.

The difference between the static and dynamic muscular
power has been pointed out by gseveral observers. In cases
where dorsiflexion of the feet is moderately weak, if the
patient be asked to keep his feet in a dorsiflexed: position
and to resist passive movements of plantar flexion, it will be
found that a surprisingly large amount of force will be
necessary to overcome the patients efforts. In a normai
person static force ié:élways greater than the dynamic, but the
difference becomes more markéd in the Paralysis Agitans. Fine
movements with the fingers are often impossible.

A study of the handwriting shows some interesting features.
In the most advanced cases writing is practically impossible
owing to the rigiditye. In the less affected patients the rate
of writing is often extremely slow and the patient will take
five minutes or longer to write three or four lines of a letter.
There are usually frequent halts during which the hand becomes
fixed and the patient is uééble to move the pen; these some=
iimes 1ast for half a minute or more and are most. usually
observed when the patient has to write a word of more than sixX
or seven letters. The most characteristic feature, however,

of the handwriting 1is micrographia; the jndividual letters are
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smaller than thase>of the person's normal handwriting. In a
number of cases the initial words do not show this micrographis
but after the fourth or fifth word the letters tend to become
smaller and smaller. In one case the reverse was noted{ i.e.
the letters tended to become larger. The individual letters
in addition to being smaller are often misshapen and irregular
in their coantour owing to a fine tremor. Treatment with
Hyoscin hydrobromide produced usually definite changes in the
handwriting, £he letters became larger and the writing more

was
regular, and the speed of writing/increased; one patient who

had not been able to write a lett;r for three years after three
injections of hyoscine was able to do so with comparative ease.
In a few cases, especially those in whom the rigidity was |
marked, hyoscine treatment sroduced & coarse rapid tremor which
rendered the writiﬁéﬁggaky than before, although the rate

was increased. Fraﬁent (31) and others have observed similar

changes in the handwriting.
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Case 9. aet 31. Acute attack ¥ebruary

1918, Paralysis Agitans 3=4 months
later. Divergent sirabismus right

eyve. Pupils myetic; extremely sluggish
reaction to both light and accormodéa=
tion. This case is of interest because
of the minimal amount of hypertonus in
the limbs as compared with the typical
posture, etc.



91

10SS OF ASSOCIATED MOVEMENTS.

This is an early and very characteristic sign of Paralysis
Agitans. In walking this loss is typically seen in the failure
of one or both arms to swing with each step. In rising from a
sitting posture, especially from a low chair, the patient does
80 en masse, as it were, and does not put his hands on his knees
or on the edge of the chair, as does the normal person, The
1oss of associated movements between the he ad and eyes, and
petween the eyes eand-the frontalis on looking upwards has already
been mentioned. Souques (32) has déscribed two other signs
illustrating the loss of associated movement: (i) "Le Procédé
du moulinet." The patientbis asked to execute rapid moverients
of circumduction with one arm, the other arm does not show the
oscillations accompanying those movementa which occur normally;
(ii) With the patient seated in'a chair with his back against
the back of the chair, his knees being flexed and the feet on
the ground, attempts are made to upset the chalr and the
patient. In the Parkinsonian syndrome the legs do not extend at
all or to a very glight degree, contrary to what occurs to a
normal person in these parts. In a unilateral case the movenent
of extension at the knee is less than at the sound side.

What relation h=as this loss of associated novement to
rigidity? That they may occur independently of each other is
gshown by the loss 0f asgociated movements in early cases, in

which no increment of tone can be detected by ordinary passiwve



Fig. 11. Case 15, aged 17. Acute attack December
1919, Paralysis Agitans, followed
in 1=2 months. The 8light retro-
flexion of the head and typical
posture of the hands are well seen;
the latter were the seat of a
‘tremor of the classical type. The
hypertonus was minimal.
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movementa, or where any increase of tone that may be present
is inflnlteslmal. |

Two cases Nos. 9 and 27 in this series come under this
category, and in both there was l1oss of associated movement.
(See Figa. 10 & 11).Souques (32) reports a case of unilateral
Paralysis Agitans following Encephalitis in a woman of 40 in
whomn tremor of the classical type wase present in the right amm.
There was complete absence of rigidity or paresis in that
1imb. In walking the right arm remained quite motionless while
the left arm swung normally. In Unilateral cases the loss of

associated movemeﬁt, as for.instance, the sWing of the amm in
walking is present only in the affected side. The am on the
unaffected side swings normally;. as the case progresses the

arm on the previously unaffected side may now cease to swing,

yet examination of this 1limb may fail to detect any increase

in tone.,



REFLEXES.

The deep reflexes are generally more active than normal,
and in unilateral cases are more active on the affected side.

It was found that if a series of reflexes be evoked in a
limb, best seen in the case of the knee-jerk; - in the majority
of cases the range of movement in the 1imb .varied considerably
with each tap. Moreover, & brisk reaction was usually followed
by several very feeble contractions, and occasionally by none at

all. If a sufficient interval was allowed to elapse between
each stimulus, then the responses Were approximately equal.
Foix and Thévenard (35) attribute this phenomenon to temporary
inexcitability. They db not give a reason for this inexcitabil~
ity, but it is reasonable to suppose that repeated fatigue might
be the cause of it. There is, however, no evidence of such a
fatigue occurring in the muscles of Paialysis Agitans on elect-

rical stimulations. It seems more likely that thié phenomenon
is dependent on the increased tone in the hamstring muscles,

or slowness of relaxation of the‘quadriceps.
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TREMOR.

Tremor was present in some form in over 90 per cent of the
cases of Paralysis Agitens. In five casees, or 13 per cent of
the total number the tfemof could be described as ﬁhat typical

of the idiopathic type of Paralysis Agitens; in three of these

cagses it affected both ams; in one case the tongue in add-
itioﬁ to the arms; in one case the lower jaw and arms, and in
another case it was unilateral, affecting the arm and foot. The
tremor is ofvconeiderable range which, however, varies in |
- different circunstances. It is increased by emotion and may be
absent for some hours. 1t is decreased on voluntary movement.
The tremor may be simple OT compound, In the simple form thefe

is alternating contraction of two opposing gets of muscles pro=
ducing & rhythmical tremor. In the other cases, and these are
the more usual, the whole of a limb is involved in the tremoTr

and the contractions of the various muscle. groups produce vVary-

ing displacement of the distal portion of the limb. The average

rate of this tremoT wag 8six per second, the alowest being four

e .
and the most rapid eight peT gecond. No piw=-rolling movement

sguch as is found in the idiopathic form was observed. In the

second group which was more commonly met with the tremor was

rapid and coarse and aggravaxed by voluntary movement eand

emotion. In gone cases the tremor was present at rest and al-
s it arises spontaneously in one oOr

most constant. In otheT case
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more limbs without apparent cause, more frequently emotion or a
voluntary movement on the part of the patient determines its
onset., As a general rule it may be said that the more marked
the rigidity the less often is the tremor found. This was well
brought out after the administration of hyoscine in several
cases in which the hypertonus was marked and in which there was
alnost a complete absence of tremor. After hyoscine medication
the rigidity became less pronounced, but the previously existing
minimal tremor became more marked.

Tremor of the idiopaﬁhic Paralysis Agitans type may occur
under two totally opposite set of conditions, (1) where there
is no ap?reciable inerease in tone in the 1limb which is the seat
of txemor, and, (2) where the tone is markedly increased. The

following two cases illustrate this point:-

Case 15. Male aged 17. Was well until an attack of
Encephalitis Tethargica in December 1919 which was characterised
by pains in the neck, headache, diplopia and marked drowsiness.
The Parkinsonian condition gradually developed within the next
few months. He came under observation in September 1922 with a
typicel condition of Paralysis Agitans. There was a well-marked
tremor of the tongue and lower elbow and both arms of the
idiopathic type, the rate being from 6 to 7 per gecond.  The
movement of the tongue consisted in an alternate protrusion and
withdrawal, it ceased when he talked., The tremor in the amms

was more marked on the left side, it was not constant, its
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amplitude was inereased by emotion or voluntary effort, espec-
ially against resistance which involved other parts of the body.
The tremor was lessened, however, by voluntary movement of the '
1imb iteelf. On passively moving the arms, especially if the
patient was asked to relax, no appreciable increase in tone in
any of the muscle groups could be detected, although a slight

general hypertonus developed when the patient's attention

was withdrawn., (See Fig. 11).

Case 13, Male aged 41. Had an attack of Encephalitis
Lethargica in Msy 1921 (pelad )e He came under observation in
geptember 1922 with a marked degree of Paralysis Agitans. The
general hypertonus was fery pronounced. The patient had diffi-
culty in turning in bed and was unable to feed or clothe himself.
In the arms the tone was mark;dly increased in all the muscula-
ture but predominated in the adductors, shoulder flexors and the

elbow flexors of the wrist and the long extensors of the
fingers. The hands adopted a typical Paralysis Agitans posture.
Occasioﬁally a very slow (4 per second) rhythmical tremor aprear=
ed in one or both arms affecting chiefly the hand and fingers,
due to alternating contraction and relaxation of the flexors and
extensors_of the fingers, and to a less extent of the wrist. The

tremor occurred when the limb was at rest and no tremor of any

kind was observed on voluntary.movement.

Remarks.

1t seems certain, therefore, that we are dealing with two
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entirely different types of tremor. (1) the idiopathic .
Paralysis Agitans type which is not influenced to any degree by
the :condition of muscle tone, though occurring perhaps more
frequently when the hypertonus is not marked; (2) The more
common rapid coarse tremor which is aggravated or initiated by
a voluntary movement and seems to vary directly with the amount
of hypertonus. The presence of the first type is sometimes

taken as a distinguishing point between the idiopathic and the
post-encephalitic types of Paralysis Agitens and to a certain

extent that is true, although as shown above, there are

exceptions.




PYRAMIDAL  INVOLVEMENT,.

There was evidence of pyramidal involvement in twelve out
of the thirty-eight cases of Paralysis Agitans (34 per cent);
and of these, ¢ight were examples of Unilateral Paralysis Agitans,

The evidence of a pyramidal affection was based on the
ocecurrence of a fabial paresis of the supranuclear type, accom-
panied by the exaggération of reflexes on that side, with an
extensor response OTr a definite difference between the plantar
responses on the two sides. The abdominal reflex was found to

be unreliable as a guide owing to the general hypertonicity of
the abdominal musculature. A double extensor plantar response
was present in four cases.

In Oase 6 who died of melanotic aarcomatosis the plantar
responses were flexor until within two months of death, they
then became extensor and remained s0. (see Fig. 12)

Cases 14 and 29 were under observation for three months in
hospital and in each case the plantar responses were indefinite-

ly faexor on admission and remained so until two to three weeks
in the former, and one week in the latter, before discharge,
when a definite extansor Tresponse was obtained and persisted.
The condition in both these cases was progressive.
In four Cases there was a definite unilateral extensor
B

response. The condition of the plantar responses frequently

varied, a definite extensor response may be present for a few



days and then be succeeded by an indeterminate one for the same

period,

In seven cases there was a definite unilateral right laower

facial paresis without any other evidence of pyramidal tract

involvement.
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CONDITION OF THE SKIN AND THE VASO-MOTOR SYSTEM.

The most constant alteration in the condition of the gkin

is seen in the faceVWhere a greasy appearance in very commonly
met with. This fact has becn noted by many observers. It is
not necaséarily associated with any other manifestationAof vaso=
motor disturbance. The explanation of this seborrhoeic condi-
tion probably lies in the facial immobility but some other
factor is probably at work, as it does not occur so frequently
in the idiopathic form of Paralysis Agitans. As a rule these
patients object to cold weather as it seems to increase rigidity
and discomfort., Often a sense of exaggerated heat, flushing, or
of coid is complained of at times, especially when the trembling
ig worse. Usually there is no accompanying hypefhidrosis, al-
though this may occur locallye. Souques (32) mentions the
occurrence of codema in one or both inferior extremities without
obvious disturbance of vessels, heart or kidney. I have ob-
served edema in one case (No, 9) which was confined to the left
lowerT lim'b and for which no explanation could be found. The

feet and hands are frequently cold and blue, and in unilateral

cases these differences in the 1imbs on the two sides is veIry

noticeable.

gialorrhmea is an early and constant sign in these cases,
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Pgychical Changes.,

Pgychical changes varying in degree are a constant feature
of the post encephalitic type of Paralysis"Agitans. In a few
cases there was no impairment of the intellectual faculties, and
the association of ideas were normal, but in the majority of
cases there was evidence of slowness of cerebration. A lack of
control of the emotions was frequently met with, well seen in
the too easily provoked smile, These patients cry remarkably
little, although fitslof depression are common, A more constant
condition is one of euphoria - they seem happy and contented out
of all proportion to their physical condition, Some of ﬁheae
patients showed considerable interest in their own symptoms, and
when in Hospital they proved a great nuisance to the Nursiné
and Medical Staff by repeated requests and questions. They are
frequently very interfering and loquacious and ready’to argue.

In a few cases there was evidence of'mental defect associated
with childishness. General nervousness and a dislike of being
Aalone was present in about half the cases. Insomnia may be

troublesome, The two following cases showed.a definite

psychosis.

Case 24, Male, aged 18, had an attack of Encephalitis

Lethargica in September 1920, characterised by headache, diplopia

and marked lethargy. Paralysis Agitans developed gradually

within the next few months, and when he came under observation

in June 1921, he was unable to clothe or feed himself, Towards
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the end of 1921 he developed hallucinations of hearing; he said
he heard voices telling him he could not sleep, or eat, and that
he was going to die that night. These hallucinations became almost
constant, and were most distressing to the patient. He had
marked fits of depression, during which he cried; at other
times he would smile at trivialities. During the day he slept
well, but at night became extremely restless, He showed a
moderate degree of mental hebetude, and was inclined to be irri-
table. A marked feature was his enormous appetite; he said he
was always hungry. On one occasion he ate eleven pieces of
bread for tea, and on znother occasion he was seen to lick the
other patients' spoons., One day I went into his room and found
him commencing to eat an old tin of jelly which had a thick
coat of mildew on the top, and which he had obtained from some
other patient's locker. He often tried to steal the other %
patients! food. Sometimes he would refuse all food because the
voices told him he could not swallow. After having been in
Hospital for several months, he was discharged in May 1922,

and died in an Infirmary in June 1922. No autopsy was obtained.

Case 57, Female, aged 63. Was quite well until August
1922, when one day she had a severe headache, accompanied by
giddiness, She was delirious for two or three days. Later she ?
ntoiced, on reading, that the letters ran together. Her |
daughter stated that from that time onwards she noticed & failure f

in the patient's méntal faculties. she would sit all day doing

!
(}
{
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nothing, and seemed to ﬁave lost interest in everything. She
-was suspicious - it was 2lso noticed that she trembled consider=
ably at times, and thather legs seemed weak.

Examination in February, 1923, showed é small, frail woman,
with a well develored Parkinsonian syndrome. Hergmentality was
much below the normalj attention, perception and cognition
poor. She talked in a disjointed fashion, and it was impossi-
ble to understand her meaning. She suffered from hallucinations;
~ she said she had seen people walking on the roof znd looking at
her. When she became depressed she said she felt that everyoné
was ageinst her and watching her. She also suffered from de-
‘lusions, After a few nights in Hospital, she told the Sister ’
that sk®had had a baby, and wanted to know why it was being kept
from her., On Visiting Day she kissed the grandfather of one of
" the patients, mﬁch to his discomfort. »

The pupils were small, equal, end reacted promptly to
light. Accommodation was practically absent in both eyes, her
convergénce was limited, otherwise the ocular movements were
fulle. The limbs, neck and facial muscles were.markedly
hyperfonic, end the cog-wheel phenomenon was'present; there was

no evidence of ﬁyramidal involvement. On walking the posture

was one of general flexion,.
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, a ,
The following ia{case of Paralysis Agitans associated

with Acromegaly and Melanotic Sarcomatosis.

Case 6. Male, eged 28, First came under observation in
Mey, 1922. (See Fig. 12)

He stated he was well until Easter of 1920, when he was
suddenly taken 11l with headache &snd paralysis of the right side
of his face. He was delirious and only semi-conscious for one
week, He had no disturbance of vision., At the end of one
month he felt quite well., In July, 1920, however, he found he
became easily fatigued, s=nd wanted to sleep during the day; he
also had slight tremor affecting all his body, especially on
exertion, He went on a trip to America in November 1920, and
remained there until Jenuary 1921. On his return, the drowsi-
ness became more marked, and he ndticed a slowness of movement
in his legs and arms, and a little later that he did not swing
his arms whilst walking. About this time he noticed, after
reading a short time, that the letters tended to run togethér.

His condition gradually progressed. In September 1921 his
mother noticed that in addition to the lack of facial expression
his nose had become broader, his face longer, and his lower Jaw
more prominent. The opinion of a Consultant was sought, and she
was told that there was no disease in the nose. During this
month, i.e. Septemb