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TETHARGIC ENCEPHALITIS.A STUDY OF ELEVEN CASES WITH SIX
AUTOPSLES.

Introduction. In the Lancet for April 20th 1:18 there appeared
two short papers one by Ha.rris1 of London entitled "Acute
Infective Ophthalmoplegia or Botulism" and the other by

H8112 of Sheffield entitled "Note on an Epidemic of Toxic
Ophthalmop legia associated with Acute‘Asthenia and other
Nervous Manifestations”. Both these papers described small
epidemic ‘s of an obscure cerebral condition characterised
chiefly by ocular paralysis and more or less mwarked drowsiness,
accompanied as a rule by pyrexia and astnenia. Within the
next few weeks it became evident that the same obscure disease
had appeared in various bowns throughout the country.and in all,
several hundreds of cases were reported from one source or
another during the next siz months. 4 suall number of

cases occurred in Glasgow at that time,scme of wnich were

S in the Lancet while others were described

published by Picken
by Fiﬁdlay4 in the Glasgow Medical Journal. Harris's
original suggestion that tne disease was Botulism, a Toxic
condiftion due to the action of the Bacillus Botulinus was
apparently based on the fact that most of his patienks had
partaken of sausage or some other form of tinned food shortly
before turning ill. The only other evidence ne produced
was the discovery in the urine and stools of one of his
patients of anorganism morphologically resembling the Bacillus
Botulinus. It soon became evident, however, that the new
disease was not Botulism and it was suggested by Grookshank5
that it was in all probability a rare form of Heine-ledin
Disease the best kmnown form of which is Acute Poliomyelitis.
Meanwhile it had been discovered that the new disease

had appeared in Prance about the same time as in kngland

where it had been described first by Netter6 who was convinced



that it was not a form of Acute Poliomyelitis but a separate
disease to which ne applied the name L'kncephalite Létnargique
Epidémique a name under waich Lconomo7 had described the

same disease in Vienna durin~ the winter 1916-1917. It
appeared, theny that the disease was much more widespread

than was at first apparent, and since that time it has appeared
in various parts of tne world, notably in America, where
various small outbresaks have been described by various writers.
In this country, too, the disease has remained alive in sporadic
form,the epidemic of 1918 falling offin the summer, but
attaining proportions again in the early montns of 1919 and
again in 1920, although in neither of these years reacning

the prevalence thnat i1t had in lvlio. in rrance too there

has been a renewed prevalence of tne disease at the end of

1919 and the beginning of 1920 not on.y in Paris but in some

of the other large towns notably Lille. Cases, too, have

been reported recently from Foumania and from Egypt. The
disease has not been described in Australia but it is interesting
to note that a somewhat similar disease,characterised more by
convulsive seizures tnan by lethargy,attained epidemic
proportions in that continent in 1917 and again in 1¢18,
attacking principally children but also acults and having

an extremely high mortality rate. Tne pathological lesions
found were similar in type to tnose found in encephalitis but
their distribution was different the cord being very widely
involved in the Australian epidemic while in lethargic
encepnalitis it is hardly involved at all.

Following on the discovery that the "new disease", as it
was popularly termed, had appeared in other countries besides
Britain, came the information that it had appreared at other
times too, in the past, so that its claim tobe new could not
be substantiated. Crooks‘nank8 Was able to‘show that it had
appeared in uifferent countries in Europe over and over agsain
dur;ng the past 450 years, very often as a new and mysterious

disease described under many different names some of waich
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strangely enough, suggested as 1ts cause food poisoning, for
example, Lriebelikran:neit (or ergot disease) and Raphanié

(or radish seed poisoning) while in 1820 it was attiributed

to sausage poisoning just as it was in 1918, In Italy

the disease was known in the sixteenth century as Mal lazucco
and in the last decade of the nineteenth century it was rife

in Northern Italy and Hungary as Lona. In England a convulsive
form of encephalitis was described by Willis in the seventeenth
century as "a fever chiefly infestuous to the brain and nervous
stock" while a few years later in 1679 a lethargic type was
described by Sydenham as a "comatose fever". Netterg guotes
Albrecht of Hildesheim as describing tane disease in 1695 with
its chief symptoms of lethargy, fever, and ocular palsies.

In 1712 it appeared in epidemic form at Tubingen and was described
by Kammermeister under the name of Schlafkrankheit or sleeping
sickness -~ the newspaper name for it to-day,

The cases which form... the subject of tinis Thesis occurred,
ten of them in Glasgow and one in a neighbouring town,between
April 1919 and January 1920, and were under umy care in Ruchill
Fever Hospital. The first three cases were admitted in April,
Hay and August respectively, while the remaining eight were
admitted between October 23rd and January 2nd,a period of just
over ten weeks. The first taree were obviously sporadic cases;
the remaining eight might be regarded as possibly a small
epidemic outbrealr although they were very widely scattered
over the city and it was impossible to establish any definite
connection between different cases.

Case 1. N. W. an’ unmarried woman of 32 years, wanile not
robust, was in fairly good health until 1l.4.1¢ when snhe was
seized with a vefy severe headache. Thne headache persisted
and on the following day was accompanied by sickness and
vomiting wuoich occurred from time to time during the following
eight days. On 20.4.19 she lost power in all her limbs.,and
became drowsy and stupid. The drowsiness persisted passing

at times into semi-consciousness from which patient could be



roused with a little difficulty untii she was admitted to
Hospital on 25.4.1¢ with the diagnosis of Cerebro-Spinal
Fever.

On admission she was semi-conscious and very cyanosed.
Temperature was ¢8.29F, pule 88, and respirations 28. When
seen about an hour later her colour was much better and she
was conscicus and able t0 answer guestions. Her mental
condition seemed rather dull and her answers came Very
slowly and not too intelligently. The voice was husky and
articulation difficult, speech apparently requiring very
greét muscular effort. There was also considerable difficulty
in swallowing so that saliva tended to collect in the throat
and dribble fr;m the mouth. There was no ophthalmoplegia
and no facial palsy nor any palsy of any of the vther cranial
Nerves, There was paresis of all four limbs amounting to
practically complete flaccid paralysis of both legs while the
arms could be moved very slightly. There was no impairment
of sensation 10 be determined anywhere. Superficial and deep
reflexes could be elicited but were not active. Plantar reflexes
were flexor in ftype. There was no retraction of the head
and no stiffness of the cervical muscles.

Cardio-Vascular system --- The heart's sounds were pure
and of good quality. The pulse was of high tension and
the arteries sclerosed.

No pulmonary lesion could be detected. The urine was
free from albumen and sugar. The Wasserﬁan Reaction was
‘negative. The tongue was coated and the bowels constipated.
Control of the bladder was retained.

Lumbar Puncture yielded a clear fluid under sligntly
increased pressure. The fiuid did not form a fibrin-webd
on standing and the cell comtent'w;s only slightly increased.
Thevcentrifuged sediment was negavive bacteriologically to
microscopical and Cultural examination.

Patient was inclined to be noisy and delirious at nights



when she complained much of headaches while during the day

she was quiet and drowsy. Her condition remained unchanged
for two days after sdmission T. varying between 980F. and
98.8°. On the evening of the third day, however, the
Temperaturé rose suddenly to 104°F. breathing became difficult
and the colour very cyanosed and death took place a few hours
later, the Temperature just before death being 104.8°F.

Post-mortem examination was done 1Z hours later. On
opening the skull the Dura appeared congested. There was
some congestion also of the pia-aracnnoid and the surface
of the brain was wet and soft. On section the whole brain
substance showed some congestion but tais was most marked
in the medulla and pons where minute haemorrhages were visible.
There was no sign of meningitis. Tne rignt side of the
heart was distended with blood and venous engorgewent of the
abdominal and tnoracic organs was found.

Microscopical emamination of the pons and medulla showed
very definite lesiogs. Many of the small vessels were seen
to be surrounded with deeply staining collars of siall round
cells. These were mostly small lympnocytes but a few plasma
cells were present too. The collars véried greatly in
thickness, some consisting of several layers while in other
cases only a single layer might be seen. There was in
addition to this perivascular infiltration, a diffuse infiltration
of the substance of the pons ana medulla,the cells mostly
concerned being small lymphocytes, although plasma cells were
present also and proXiferated neﬁroglial cells. Considerable
congestion of the vessels was seen and one fairly large
haemorrhage in the medulla, red cells being diffused over a
considerable area round tne ruptured vessel. Changes were
seen in some 0f the nerve cells .onsisting of disappearance
of the Bissl granules with a tendency towards excentricity
of the nucleus. Small round cells were seen in a few cases
lying close to ganglion cells but no actual neuronophagia was

seen, Large vacuolated spaces were seen in the medulla the
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significance of which was not determined. It is possible
that they may be the result of acute localised oedema such

as has been described by Blanton10 in acute poliomyelitis.

Case 2. J. M. male, aged 25 years,complained of severe
headache on 9.5.19 which was sligntly better next morning
but in the evening he felt sick and vomited. The sickness
continued till the following night when he became deliriocus
and noisy. ﬂe remained more or less in tnis condition for
the next two days and was sent to nospital on 13.5.1l9 as a
cagse of Cerebro-Spinal lHever.

- Temperature on admission was 98.60F.,pulse 72 and
respirations 24. Patient was gquite conscious and complained
of severe frontal headacne. de complained also of douhle
vision but no obvious ocular palsy could be determined. The
pupils were equal ana reacted normally. No facial paralysis
was present nor was there any other cranial nerve palsy.
There was no paralysis of the limbs. Reflexes were active
and normal. There was &a slight degree of retraction of the
héad and some stiffness of the cervical muscles. A very
indefinite Xernig's sign was obtained.

Cardio-vascuiar system --- the heart appeared healthy,
the sounds were pure and of good guality. The pulse was
strong and regular, the blood pressure was distinctly raised.
Lungs --- nothing of note. Digestive system --- tongue was
coated but moist: the bowels were constipated.

The urine contained no albumen or sugar.

Lumbax puncfure done on admission showed the cerebro-spinal
fluid to be under greatly increased pressure and to contain
a considerable amount of blood. Microscopical examination
of the centrifuged sediment showed abundant red blood cells

but very few white cells. Cultures were negative. The Wassermann



Reaction was negative both in the blood and in the cerebro-
spinal fluid.

A few hours after zdmission the Temperature rose suddenly
to 105.4OF. and patient became gquite unconscious in wihich
condition he remained several hours, passing his urine
involuntarily. Early next morning he had a severe epileptiform
seizure involving all the limbs and accompanied by great
cyanosis and stertorous breathing. Bleeding to the amount
of ten ounzes was done ant seemed O give immediate relief
after which patient became guite quiet. In the moiming
he was conscious again and able to answer questions and it was
noticed that a fairly well marked facial paralysis was present
on the right side but no limb paralysis. The cerebro-spinal
fluid was again found to‘be ceeply bloodstained and under &
considerable pressure.

During the next fortnight there was little change in
patient's condition, periods of semi-conscidusness lasting
for several hours alternating with periods of consciousness
during whicih he was able to speak and take his food. Speech
was slow and slurred an& very monotonous. he diplopia still
persisted but without any obvious ocular paralysis. The facial
, raralysis became no more marked not did any other cranial
nerve become involved. ihe optic’discs showed slight &ngorgement
but tinis passed off. The mental condition was guite abnormal
so that although patient was able to speak and answer gquestions
intelligently he did not seem to recognise his friends at all
and his memory was very bad. He had no further convulsive
seizures. Lumbar puncture done as late as 12 days after
“admission still gave a deeply bloodstained fluid under a

considerable pressure. The temperature remained elevated



for five days after admission at about the level of 1000F.
and then fell to normel remaining normal during the remainder
‘5f the illness. During patient's toird week in hospital he
became much brighter mentally and the periods of semi-conscious-
ness gradually ceased altogether being succeeded by a tendency
towards restlessness and slight delirium at nights. The
facial paresis was still present at this time as was also
the diplopia. The improvement begun then was continuous, and
patient was dismissed from hospital two montihs after admission.
At that time he was gquite fit physically, the diplopis nad gone
but slight facial paresis was still present on the right side.
His mental condition was, however, by no meéns normal. ﬁis
memory seemed to be extremely bad so that ne would forget
events almost immeaiately after they had happened. He nad
lost all confidence in himself too, so that he was afraid tdgo
out alone. When seen again three montihs later, there was very
little change in his condition but he was about to start work
again as a storeman in a warehouse. He was able toc continue
at work for over four months in spite'of the fact that his
memory was very bad and his mental condition not quite normal.
After that time he developed cardiac symptoms and went to the
country for a change. While there he became acutely ill and
was removed to Glasgow Royal Infirmary on 17.3.20 where he died
next morning of Ulcerative Endocarditis. Unfortunately no
history of his encephalitis seems t0 have been given to the
Physician under whose care he was,so that,although a post-mortem
examination was made.,no detailed examination of the brain was
carried out and so a valuable opportunity of investigating

the repair processes in encephalitis missed.

Case 3. C. B. female, aged 20 years,a cleriess was said

to have fallen and hurt the front of her head on July lst, 1919.



She did not make any great complaint about this and seemed

to be quite well until August.lst winen she complained of
feeling tired and done oub. She was able to continue at
.work; however, for 12 days although she complained frequently
of slight headache and a feeling of sleepiness. On August
13th she fell asleep on the car going to work and nad to

be roused by thae conductor. Two days later she nad diplopia
and some unsteadiness in her gait. She was taken to see an
eye surgeon who said she w@s suffering from letnargic
encephalitis. During the following week éhe became gradually
more lethargic and on August 24rd sae haa great difficulty in
swallowing and her speech was thick and slurred. She was now
very drowsy all the time but could be roused to answer gquestions.
Lumbar puncture was done that day and yielded a clear fluid
which was saic 1o show nothing abnormal. She was admitted to
hospital on August 25th.

On sdmission temperature was 98.6°F. pulse 88, and
respirations 20. Patient was a well ncurished, healthy
looking girl, and lay most of the time in the dorsal decubitus
in‘a‘helpless semi-conscious condition. At times, however,
she became very restless and attempted to get out of bed.

The eyes were almost closed and the face absolutely devoid

of expression. She could be roused to answer questions put
To her which she did intelligently, but speech was very slow
and deliberate, with considerable slurring and a definite

nasal tone. She complained of frontal headache but not of
any other pain. Double facisl palsy was present,more complete
on the left side than on the right. Practically com:lete
double ptosis was present too, and when the eyelids were raised
there was a right external strabismus. The pupils were
slightly dilated and responded sluggishly to light. The optic
discs sppeared normal., There was very great difficulty in
swallowing, fluids being returned by the nose or retained in

the back of the throat. Examination of tihe limbs showed some
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loss of power in tne left arm but none in any of the other
limbs. The nuscles of the legs were slightly rigid. No
hyperaesthesia or anaesthesia could be determined. Abdominal
refiexes were active, knee-jerks were exaggerated on both

sides and guite definite patellar and ankle-clonus could be
elicited. Plantar reflexes were extensor in type. Biadder and
bowel control were unimpaired. The bowels were very constipated.
The urine was free from albumen and sugar. The cardiac action
was very weak and the zulse of poor guality so that patient was
put on to strycﬁine hypodermically immediately on admission.

During théfdays following admission ‘1ittle change took
place in patient's condition except that the difficulty in
swallowing gradually passed off and the quality of the pulse
improved considerably. After this, however, tane lethargy
becaﬁe gradually less marizced and tne wental condition much
clearer although it was by no meuns normal yet. At the same
time the facial paralysis and the ptosis began to pass off, but
the strabismus was still present although not constantly and
the weakness of the left arm persisted. Pive wee«s after
admission patient was very much better. The various palsies
had by this time passed off completely including the paresis of
the arm. During ner convalescence she had very definite
cerebellar symptoms. When sitting up in bed she nad tne greates
difficulty for some time in maintaining her balance and very
great difficulty in trying to feed herself. On getting up, too
sne had well marked staxie which was not affected by closure of
the eyes and was accompanied by increased superficial and deep
reflexes and extensor plantar reflexes. The mental condition
was still unsatisfactory, patient being almost as emotional and
wilful as a child and very difficult to manage.
Little further improvement took place in the mental

condition which was still distinctly abnormal when patient was

dismissed from hospital fourteen weeks after admission.
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¥nee-jerks were still very active and pateller and ankle-
clonus could be elicited wnhnile plantar reflexes were still
extensor. Tne pnysical condition was quite satisfactory.
Enquiry four months later showed tnat patient's general
condition remained very satisfactory but that no improvement

in her mental condition had taken place.

Case 4. 7o M. male,aged 22 years,was in good health
until October loth 1919 when ne complained of headacne.
He went to a picture nouse that evening but complained of
seeing everything very dimly and nad to be led home feeling
very weak and‘unsteady. Wext day he nad a very severe
headache and remained in bed. On the following day when
he got up he felt very weail ana looked ill‘so that he was
sent ﬁaek to hed. On October 20tn he had severe headache,
slight retraction of the nead and some tremor of tne left
arm, Next day tne tremor was present in both arms,the
headache and retraction were more marked,and he was inclined
to be drowsy. Oh October 22nd his eyes were closed and nse
was very drowsy,but could be roused to answer questions, and
the tremorvhad gone. On the following day the drowsiness
was so marked that it was with great difficulty ne could be
roused at all. He was removed to hospital that day.

On admission temperéture was IOB,EOF. pulse 128 and
respirations 28. Patient who was a well-nourished,well-
developed man was gquite unconscious and could not be roused
at all . There was no definite retraction of tne head but
some stiffness of the posterior cervical muscles. Tne face
was mask-like and expressiondess and both eyes almost completely
closed, The conjunctivae were congested and discharging
sligntly. The pupils were unequally dilated and responded
very sluggishly to light. The optic discs appeased normal ,

On account of the deeply comatose condition it was impossible
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to determine whéther any cranial nerve palsies were present,
Superficial and deep réflexes were very feebly present. No
1limb palsy could be determined. | |

No cardiac or pulmonary lesion could be detected. The
pulse was rapid but of good gquality. Tne tongue was tnickly
coated and dry. The bowels were very constipated. Urine
was passed involuntarily. |

Lumbar puncture yielded a clear fluid under greatly
increased pressure woaich contained a greatly increased number
of cells, the majority of which were polymorphonuclears.
organisms Were found on microscopical examination and cultures
-made Were negative, |

Patient did not regain consciousness but became more and
more deeply comatose until tae second mourning after admission
when he died on tne 1ith day of illness.

Post-mortem EBxamination. The brain membranes were much
congested and the sinuses full of Dblood. The brain substance
itself was very oedematous and the convolutions snowea
donsiderable flattening. On section great congestion was
seen,affecting bofh the wnlite and the grey matter but especislly
the grey. The congestion was well marked in the large basal
nuclei and in the pons and medulla but no haemorrhages could
be seen. |

On microscopical exaﬁination very marked congestion of
the whole brain tissue was seen. This was Well seen in the
cerebrun affecting both white and grey matter; a sligiht
suggestion of perivascular infiltration was seen in the case
of some of the small vessels passing into the cortex from thne
Pia-arachnoid. Beyond this there was no sign of round cell
infiltration of the cerebrum. In the cerebellum similar
capillary congestion was well marked in some parts but in others

the ves:els seemed quite normal and there was neither perivascula r
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nor interstitial infiltration seen. The cells of Purkinje
however, showed complete absence of Nissl granules,a finely
granulaf protoplasm,an indefinite badly-staining nucleus,
and a well-stained nucleolus.

In the large basal nuclel congestion was & very marked
feature, but no naemorrhages were seen. Interstitial round
cell infiltration was well marked but there was very little
evidence of perivascular infiltration. In many of the ganglion
cells,the Nissl granules seemed 1to have disappeared and the
nucleus taken up an excentric position,and in some instances
round cells were seen in close apposition to ganglion cells
although no neuronophagia wa: observed. The majority of
nerve cells however, snowed well marie: Nissl granules and
aprpeared to be guite healthy.

In the pons, medulla and upper part of the cord, the
changes seen consisted of well marked capillary congestion,
well marked interstitial infiltration,slight but definite
perivascular infiltration of the small venules, and slight
chromatolytic change in some of the ganglion cells. Very
slight meningitis was seen.

The marked feature of tne whole brain tissue in this
case was tne intense capillary congestion afﬁecting practically
every part of it, not accompanied at all by haemorrnage and

only slightly by perivascular and interstitial infiltration.

Case,b. A. D. male, aged 36 years compiained of pain in
his eyes on October 22nd 1919 and of severe headache and
shivering. He went to bed on tne following day byt the headache
rersisted and was accompanied by great restlessness and slight
delirium. The restlessness alternated with periods of drowsiness

and continued until October 26th when he-became wildly delirious

13.



shovting loudly and getting out of bed. In the evening he
became very gquiet and fell into a stuporose condition in
whicna he remained until admitted to nuspital on the following
day.
On admission temperature was ¢8°F. pulse 112, and respirations

32 . Patient who was a strong, well nourished man, lay
" helplessly in the dorsal decubitus with eyes closed and face
guite expressionless. ie seemed 0 be guite unconscious
but when spoken to persistently he could be roused to answer
questions put to aim. Speecn was slow and monotonous. Double
ptosis was present but no souint. Wnen the lids were raised
the pupils were seen to be dilated but responded sluggishly
to light. Double facial paléy was present apparently complete
on the right side but not quite complete on the left. No
other cranial nerve palsy could be determined. There was no
head retraction and no stiffness of the pqsterior cervical
muscles. ¥ernig's sign was not present. Superficial reflexes
were present bul not active. Urine was passed involuntarily.‘
The bowels we.e constipated. The mouth’was dry and dirty and
the tongue coated. "he heart and lungs appeared nhealthy,;
the pulse though rapid was of good quality.

| Lumbar pruncture gave a cerebro—spinalbfluid under greatly
increased pressure but guite clear and showing an excess of
lympnocytes. No organisms were seen on microscopical
exanination and cultures were negative.

No improvement took place in patient's condition. The

stupor increased grodually and death took place on ﬁhe
following day, the 7+th day of illness. suring the 24 hours

‘he was in nospital the temperature did not rise above S9OF.

Post-mortem examination was done 24 hours after death.
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The dura mater was adherent to the calvarium and the cerebral
sinuses were full of blood. There was well marked congestion
of all the brain membranes and engorgement of the surface
vessels of the brain. No meningitis was seen. On section
wide spread congestion of the brain substance was found and

in the large basal nuclei minute haemorrhages could be seen
with the aid of a hand lens. On microscopical examinatién
the following findings were made. There was intense
congestion of both cerebral hemispheres involving both

grey and white matter but especially the former. Even fthe
minutest capillaries were seen to be packed with red cells

and in a number of cases rupture of the capillary wall must
have taken place for red cells were seen lying free in the
tissues. The most careful search failed to detect anything
more than the very faintest sign of perivascular infiltration
only a few venules showing a few round cells lying in their
adventitia. There was no interstitial infiltration and no
change in the pyramidal cells of the cortex. The pia-arachnoid
vessels were congested but no meningitis was seen.

The cerebellum showed some congestion but no haemorrhage
and no perivascular or interstitial infiltration. The vessels
in the pla-arachnoid were congested but there was no meningitis.
The cells of Purkinje showed the same cﬁ%ges as in the previous
case.

The lesions in the large basal nuclei were very definite.
These consisted of intense congestion of the vessels with well
narked perivascular and interstitial infiltration and abundant
minute haemorrhages. The perivascular infiltration varied
much in degree,some venules having a collar of cells many
layers deep while others showed only a single layer. Tne cells
forming the collars seemed to be mostly lymphocytes but plasma
cells were seen also. The nhaemorrhages varied in size
according to the size of the ruptured vessel and very often the
ruptured vessel with its collar of lymphocytes could be see@in

tne centre of the haemorrhage. l:any of tne ganglion cells showed
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absence:of Nissl granules and excentricity of the nucleus.
In some cases one or more round cells could be seen in close
aPPOSition to a chromatolysed ganglion cell anda in the Optic
Thalamus distinct 1f slight evidences of neuronophagia were
seen.

The pons,medulla,and upper part of tone cord showed very
mariked congestion but no perivascular or interstitial
infiltration and no naemorrhages. Some of the ganglion

cells snowed loss of Nissl granules but most msppeared healthy.

Case 6. He Lo male, aged z4 years. ‘
About 15th October 1¢19, patient complained of weskness
and slight pains in his legs. He was able to continue at
work, however, until O.tober 26tn when he had a severe headache
anc a feeling of siciness and éhivering. The headache and
sick feeling persisted for several days and patient began
¥0 be restless and slightly delirious. On October 40th he
was very drowsy and lay with his eyes cldsed most of tie time.
The drowsiness increased gradually until nis admission to
hospital on November 4tih when he was in a condition of deep
stupor.
On admission temperature was 59,4OF. pulse 88, and

respirations 28, Patient lay helplessly on his back with
tne eyes clcsed and .the face mask-like and devoid of expression.
The colour was rather cyanosed and the sxin damp with
rerspiration. e appeared to be guite unconscious but could
be roused with difficulty %o respond to simple questions.
He was apparently unable to open nis eyes but when the lids
were raised the pupils were seen to be widely dilated and
responded very sluggisnly to lignt. The conjunctivae were
congested and discnarging slightly. 'nere was no strabismus.

The face was devoid of expression but it was impossible to
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say whether double facial palsy was present or not, nor could
any other cranial nerve palsy be determined. There was no
retraction of tne head and no Xernig's sign. Superficial
and deep reflexes were present but not active.

The mouth was dry and dirty and, the tongué coated and
dry. ‘he bowels were constipated. The bladder was very
much distended and nad to be emptied by catheter. '"he urine
contained a small amount of albumen but no blocod or sugar.

Heart and Lungs showed nothing abnormal. The pulse was
of rather poor guality and the colour poor.

Cerebro-Spinal fluid was under increased pressure but
was quite clear. Phe cell content showea an excess of small
lymphocytes. No organisms were seen on microscopical
examination and cultures were negative.

A few hburs after admission patient was sick and vomited
a quantity of altered bhlood. The stupor became gradually
deeper and he died 12 hours after admission,on the 10th day

of illness.

Post-morten examination was performed witnin 24 hours
aftei death. The brain membranes were sligntly congested
and on section the brain itself showed some congestion.

The general condition of the abdominal organs was one of acute
congestion. The spleen was considerably enlarged but gquite
firm. The stomach contained several ounzes of altered blood
apparently the result of oozing from the mucous lining which
was acutely congested altnough no actual haemorrhagic points
could be seen. Petechial haemorrhages were found in the
heart wall.

The microscopical lésions in the brain were well marked.
The cerebral cortex and the cerebellum showed no changes
except that in the latter the cells of Purkinje nad the same

appearance as seen in the two previous cases. In the large
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basal nuclei well maried interstitial iﬁfiltration was seen
and parenchymatous changes were also observed,many of the
ganglion cells staining badly and showing absence of Nissl
granules,winile others appeared to be quite nealthy. o
perivascular infiltration was seen and no haemorrhages.

The pons and medulla snowed no congestion and no
haemorrnage but very well marked perivascular and interstitial
infiltration. The connection between tine perivascular
infiltration anc the small round cell elements in the
interstitial infiltration was well seen in sections of the
medulla. The preponderance of tne proliferating neuroglial
cells in the interstitial infiltration was Very well marked
in this case. Corresponaing changes to thosge seen in the
large basal‘nuclei were seen in many of the nerve cells but
it was very noticeable that many nerve cells were apparently
guite healthy although lying in the midst of fairly dense
interstitial infiltration. o neuronophagia was seen

Sections of tne kidney, spleen, and liver showed intense

congestion, especlally marked in the idney.

Oase 7. M. S. feﬁale, aged 34 years.

| Patient was in good health until October 26tn, 1919 when
she had a slight gastric attack lasting for about three days.
On October 30th she had severe occipital headache and next
morning when she got up she felt very weak and giddy so that she
had to go back to bed. On the following day she felt worse
and was very sleegy. The drowsiness became more marked and
on November 3rd she was removed to a Nursing Home. At that
time she had retention of urine and loss of feeling in the
left hand and arm. The temperature was 99.6°F. but it rose
the same evening to 101.40F. There was little chénge in her
condition during the next two days and she was removed to

hospital on November 5th,
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Temperature;: on admission was 100°F.,pulse 92 and
respirations 24. Paiient was a rather poorly nourished
woman and lay guietly in bed in a semi-conscious condition
from which she could be roused without any difficulty to
answer guestions,falling back however into the semi-conscious
condition immediately she ceased to be spoken to. Speech
wés slurred and slow and slightly nasal in tone. The face
was devoid of expression and definite facial palsy was present
on the left side. There was double ptosis,marked on the left
side but slight on the right. The pupils were sligntly
dilated but responded to light and in accommodation. Patient
complained of diplopia and there was paresis of the left
external rectus muscle witn convergent strabismus. The
strabismus ﬁas not constant but only appeared when the eyes
had been kept open for a minute or two. At times a coarse
nystagmus was seen affecting especia%ly the left eye. The

optic discs were normal. There was slight difficulty in
swallowing and a tendency to regurgitatibn of fluids by the
nose., Beyond this no otner cranial nerves seemed to be affected.
There was no definite paralysis of any of the limbs but the
hand grip on tne left side was not so strong as on the right.
Patient complained too, of a tingling sensation in the left
hand and arm but beyond tihis no anaesthesia or hyperaesthesia
could be determined. Abdominal reflexes were present and
active. The knee-jerk waé active on the right side ovut only
faintly present on the left. Plantar reflex was active and
flexor on the right side but absent on the left. The bladder
wa:z much distended and nad to be emptied by catheter. The
urine contained neither albumennor sugar. The bowels were
very constipated. Heart and lungs showed notning abnormsl.
Cerebro-spinal fluid was unde; increased pressure but perfectly
clear. A slight lymphocytosis was present but no organisus

could be seen microscopically and cultures were negative.



A blood examination done some days after admission gave
a white cell count of 8200. A differential count gave the
following figures -- Polymorphonuclea®s 68%, Large
Mononuclears 8%, Small Lymphocytes 24%.

The Wassermann Reaction was negative.

Patient ran & mildly febrile temperature for a fortnight
after admission,the temperature swinging between normal and
100.4°F, after which it remained normsl or subnormal. During
that time she remained in & lethargic condition which was
never so deep as to cause any difficulty in rousing her to
speak or eat. Lethargy during the day tended to alternate
with delirium at night which at times was rather noisy. No
increase in the seve.ity of the paralysis took place but a
gradual lessening so tnat at the end of three weeks the
palatal and pharyngeal paralysis hau gone completely and the
strabismus was no longer seen although patient still complained
of diplopia. Bystagmus too, was not seen after the second
week. Slight ptosis was still present and slight left facial
raresis. The weakness in the left arm was still present,
although not so markedly as on admission,and the tingling
sehsation still persisted. The lethargy passed off completely
during the third week and the mental condition became guite
bright.

In svite of the fairly rapid clearing up of the various
palsies c.nvalescence was very slow,due to the general muscular
weakness which was a marked feature of this case,and patient
was not discharged from nospital till 3 months after admission.
By that time recovery seemed to be complete except for
occasional diplopia coming on when the eyés became tired with
reading,slight numbness in the little and ring fingers of the
left hand,and very slight facial paresis with some lack of

facial expression. Superficial and deep reflexes were active
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and normal and the mental condition seemed perfectly good.

Case 8. ¥. E. female, aged 21 years.

Patient was a strong, nealthy-looking girl and had a
good health history except for epileptiform seizures,from
which she was said to have suffered during the year previous
to the onset of ner illness. Sne had never been nown to
injure herself in any way during one of these seizures.

she complained of headache on December 1lst 1919 and was
in bed for several days. On lecember 6th sne had a very
severe headache and felt very sick. Wext day she was very
drowsy and on the following day the drowsiness was so great
that she lay all day as if asleep and could hardly be roused
to take food. Any atteumpts she did make to take food were
not very successful as she was apparently unable to swallow.
She was admitted to hospital on Deceuber Y$th.

On admission temperature was 100°F., pulse 124, and
respirations 28. . Patient was in a © . condition of deep
stupor from which it was impossible to rouse ner. She lay
helplessly on her back with both eyes closed and the face
-quite expressionless. Jimen the lids were raised the pupils
were found to be dilated and they responded very slightly and
sluggishly to light. She was unable to swallow and so was
fed by a nasal tube. Prom her stuporose condition it was
impossible to determine whicn, 1% any, of the cranial nerves
were affected. Abdominal reflexes were present. ¥nee-jerks
were present but not active. Plantar reflexes were flexor
in type. There was no retraction of the head and no post-
cervical stiffness. Yernig's sign was negative. Well marked
flexibilitas cerea was present in the arms and to a less extent
in the legs.

The mouth was dry and dirty, the tongue coated and dry.

Bowels were constipated. The urine was passed involuntarily.
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dHeart and lungs showed notining abnormal. The pulse was rapid
but of fairly good quality.
| Cerebro-Spinal fluid was under increased pressure but
quite clear. The cell content was much increased, &0 cells
being present per cu. mm. practically all small lymphocytes.
The prétein content was also increased. No organisms were
found on microscopical examination and cultures were negative.

Blood examination showed a Leucocytosis of 14,600 and
a differential count gave tie figures -- Polymorphonuclears
664, Large liononuclears 6% anc Small Lymphocytes 28%.

The Wassermann reaction was negative.

Patient became gradually more stuporose after admission
sinking into a deep coma from which it was impossible to
rouse her. ‘On the evening after admission temperature was
104,2°F. and the pulse 136. Next day temperature was 105.4°
and in the eveniﬁg 105.8°. Respilration became very much
embarrassed and patient died on the following morning on the

7th day of illness.

Post-mortem examination was done 12 hours after death.
The dura mater and pia-arachnoid were very much congested and
the cerebral sinuses were full of dark blood. On section the
brain seemed slightly congested but no haemorrhages or other
lesions could be detected with the naked eye.

On microscopical examinaticn tne only lesions found in
the cerebral cortex wére fairly definite interstigisl
infiltration and slight but distinct perivascular infiltration.

No changes were seen in tne nerve cells. Tne pia-arachnoid

vessels were congested but no:meningitis was preseﬁt.

, In the cefebellum the only changes seenkwere congesticn
of the meningeal vessels»and caromatolysis of tne cells of
Purkinje.

Tne large basal nuclei showed no lesions at all.
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The pons showed very marked interstitial and quite
distinct perivascular infiltration. The vessels were not
congested and no naemorrhages were seen. Perivascular
infiltration was best seen in the case of the vessels in the
floor of the Fourth Ventricle. The changes in the ganglion
cells were very marked. The cells had lost all sign of
Nissl granules and appeared very washed out, the protoplasm
staining quite uniformly except for the nucleus.

The medulla and upper part of the cord showea well marked
interstitial round cell infiltration but only slight
perivascular infiltration. The changes in the nerve cells
in: the medulla were the same &s those seen in the pons.

The most noticeable feature in the histological appearance
of this brain was undoubtedly tane interstitial round cell
infiltration whicin was preseﬁt all over except in the cerebellum
and in the basal nuclei and was not accompanied by a
correspondingly well marked degree of perivascular infiltration
or by any marked congestion of the vessels. Nor was it
possible to sinow any definite relation of the infiltrating
round cells to the wvascular system. The other marked feature
was the appearance of tne nerve cells wiich seemed to have

suffered acute toxic change.

Case ¢ D. M. lale, aged 56 years.
Patient was in good healtn until December 9th, 1919, when

he complained of slight headache and of feeling tired and
unfit for his work. e felt sleepy during the -day but was
restless and unable to sleep at night. Next day he went
to see his doctor who told him that his temperature was sligntly
elevated and sent him home to bed where he remained for the
next ten days. During that time the temperature was
slightly febrile,ranging as a rule between $9° and 100°F. but

on one occasion reaching 101.6°. He was very drowsy for the
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most part, but at times was very restless wanting to get out
of bed, and go to worke. The pupils were.,as & rule,contracted
and the response to light was very slight. At times he
appeared to have some paresis of the rignt external rectus
but this was not constant. There was ho facial palsy and

no gign of involvment of any of the otner cranial nerves
beyond slight difficulty in swallowing. Superficial reflexes
were active and normal. nee-jerks were elicited with
difficulty owing to slight muscular rigidity of the legs.

The drowsiness beoéﬁe gradually more pronounced until ne

was admitted to hospital on December 20th.

On admission temperature was 100.2°F. pulse 132 and
respirations 26. Patient lay in bed on his back in a
semi-conscious condition from which ne could be easily
roused to answer gquestions. The answers were perf-ectly
rational but were slow in coming and speech was deliberate
end slurred. At times however, he spoke very quickly and
in & rambling incoherent fasion, The facies was mask-like
and quite devoid of expression, but there was at the same
time no definite facial palsy. There was double ptosis
“but not complete and patient could open his eyes partially
with an effort. The pupils were slightly dilated but
were égual and responded feebly tTo lignt} Patient complained
of diplopia but the movements of the eyes were good and no
actual paralysis could be determined. The optic discs showed
slight congestion of the vessels. There was no evidence
of involvment of any of the other cranial nerves except some
difficulty in swallowing and some difficulty in putting out
the tongue. There was no paralysis of any of the limbs.
There was no head retraction or stiffness of the cervical
muscles and XKernig's sign was not present. Superficial and
deep reflexes were present but not active. There was

considerable rigidity of the muscles of the legs and to a less
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degree of the arms. Plexibilitas cerea was well marked
"in the arms. Retention of urine was present so that the
catheter wasg used constantly. The urine was free from
albumen and blood. The neart and lungs appeared healtiay.
The pulse was rapid but of good quality. The tongue was
coated and dry and the mouth dirty with mucus tending to
collect in tne throat. The bowels were constipated.

The cerebro-gspinal fluid was wunder greatly increased
pressure but was guite clear. The cell content was
increased to 50 cells per cu. mm., mostly small lympnocytes
and the protein content was also increased.

Examination of the blood showed a Leucocytosis of

32,000. The Polymorphonuclears were 86%, the Large
Mononuclears 6%, and Small Lymphocytes 8%.

The Wassermann‘Reaction was negative.

Patient made no progress after admission. Tne lethargy’
gradually increased but in spite of it he was at times
inclined to be very restless and constantly trying to get out
of bed. No increase in the cranial palsies took place but
regspiration became gradually more difficult.  On December 23rd
he had an intraspinal injection of 20 c¢.c¢. of convalescent
serum taken from Case 7, but with no apparent benefit and death
took place from fespiratory failure on the following day, the
17th day of illness.  During patient's stay in hospital the
temperature was for the most part over 100°F. and at times as
high as 102.6°. On the day before deatn it fell to 99° and
did not thereafter rise higher than 99.6°. The pulse was
rapid all the time, about 130, and respirations rose from

26 on admission to 50 just before death.
Post-mortem examination was done 36 hours after death.

The brain membranes were very congested and at the base of the

brain the pia-arachnoid seemed to be ratner opague. The brain
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gsubstance was firm and on section there¢ was seen marked
congestion of the wnole brain. o haemorrnages could be
seen with the naked eye but the small vessels in the brain
stem seemed to be dilated and full of blood.

On microscopical exzmination the cerebral cortex showed
no change beyond some congestion of the vessels.,

The cerebellum showed no changes except’in the cells of
Purkinje which were the same as in tine other cases although
not guite so pale and colourless,and the nucleus not quite
80 indefinite.

In the basal nuclei a considerable degree of congestion
was seen and some interstitial infiltration but no
haemorrhages and no perivascular infiltration. The ganglion
cells stained poorly.

In the pons well marked perivascular infiltratioq was
present,seen best just under the floor of the Fourth Ventricle,
on either side of the median raphé and in the neighbourhood
,0f tne Aqueduct of Sylvius. There was also well marked
interstitial infiltration. fany éf the ganglion cells showed
evidence of caromatolysis and excentric nuclei but others
showed healthy Nissl granules and & normal nucleus. No
evidences of neuronophagia were seen.

In the medulla and upper pért of the cord there was
slight perivascular and interstitial infiltrstion and changes
in some of tne nerve cells, just as in the pous. Most of the

nerve cells, however, appeared to be healthy.

Case 10. R. H. male, aged 25 years.

Patient was in good health until December 2nd, 1919, when
he felt out of sorts and complained of cold -and shivering.
About a week lafer his eyes became inflamed and after being
treated by nis own doctor for a few days he was sent to the
Ophthalmic Institute for treatment. The inf1§&ation subsided

but on December 19th, he had a right sided facial palsy and was



unable to close the rignt eye completely. Next day nhis head
began to chake and on the following dmy he was sligatly
delirious. On December 22nd the eyes began to twitch and on
that day and the following one he nad several noisy delirious
attacks during which he nad to be restrained in bed. ‘He was
admitted to hospital cn December 24rd.

Temperature on admission was ¢8.40%., pulsé was 130, and
respirations J0. ratient was cuite conscious and was able
to talk intelligently. Speech was very monotonous and slow
and slurred. He complained of diplopia but there was no
obvious sguint. A very coarse lateral nystagmus was present
from time to time. There was a slight degree of pitosis on
both sides. The pupils were unequal, tihe left more dilated than
the right, but they reacted guite well to light and to s less
extent in accommodation. Optic discs were healthy. @acial
paresis was present on the rignt side but not very markedly. From
time to time there was a very coarse tremor of the posterior cervical
muscles causing a violent antero-posterior shaking of the nead wihich
could, however, be controlled voluntarily by patient. There was
also a coarse tremcr of botn nands, but especially of the right.
Abdominal reflexes were active, knee-jerks exaggerated, and plantar
reflexes flexor, £light ankle-clonus could be elicited on the
right side. No anaesthesia or hyperaesthesia could be determined
and there was no bladder disturbance. The bowels.were constipated,
the tongue coated, and the mouth dry and dirty. The heart
and lungs appeared to be healthy; the pulse was very rapid, about
136 per minute, and the arterial tension nigh. The urine was
free from albumen, blood and sugar.

Thé cerebfo-spinal fluid was under greatly increased pressure
but quite clear. The cell content was raised. 60 cells being

Present per cu.mm. practically all small lymphocytes.
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The protein content was also increased. No organisms
were seen on microscopical examination, and cultures were
negative.

The blood showed a Leucocytosis of 14,400, and a
differential white count gave the figures)Polymorphonuclears
3%, Large'Mononuclears 7%, and Small Lymphocytes 20%.

The Wassermann Reaction was negative.

For three weeks after admission the condition became
gradually worse. The tremor of the head and arms became
much more marked and in the arms it took on very definitely
the chargcter of an intention tremor. The nystagmus, too,
was very troublesome. The right facial palsy became more
severe, and a less marke£f§;cial palsy developed too.

Ptosis became more marked and great inequality in the pupils
was counstant, the rignt being very widely dilated and not
responding to light at all. Pharyngeal pa;alysis developed
too, so that patient had great difficulty in swallowing.
Superficial and deep reflexes became more active and ankle-
clonus could be elicited easily on both sides. A tendency
towards lethargy was first noted five days after admission
and increased slowly until patient became gquite stuporose

but even then he could be roused to answer guestions although
sSpeech was slow and slurred. Incontinence of urine developed
five days after admission and persisted for about ten days.

On the sixth day after admission patieht was putb onko
5 grains of urotropine, 4 hourly, and two days 1ater‘he’had
bprofuse haematuria, the urine containing abundant small
blood clots. The urotropine was at once stopped, but the
haematuria did not clear up for several days sfterwards.

On 30th December, eight days after admission, patient
was given 15 c;c. of convalescent serum from Case 7

intrathecally, but with no apparent benefit, the lethargy
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being, if anything, more marked on tne following day. The
dose was repeated on January lst but still without any
apparent benefit and no further serum was given.

During these three weeks, while patient was becoming
gradually worse, the temperature was mildly febrile, swinging
between $9.6° and 970F. for the first ten days, and aftérwards
remaining almost stationary at 990. The pulse during the
same period ranged between 84 and 126 but was mostly about
100 .

After %his patient began to improve slowly, the lethargy
becoming gradually less marked, while the cranial palsies
began to pass off, and control of the bladder was regained.
-The face, however, retained its mask-like appearance, the
tremor was only slightly diminished and reflexes remained
very active for several weexs.

On Pebruary l4ath, two months after the actual onset
of illness, the lethargy had completely gone, and patient
appeared gulte bright. Speech, however, was still monotonous
and slow.  The facial @alsy had passea off completely altnough
tne face still lacked expression. The ptosis had gone, but
nystagmus was still present although not constantly. The
intention tremor was still very marked in the hands, and tiae
mental condition was not gquite normal.

Patient was seen again on March 13th, by which time
all signs of cranial nerve palsies had disappeared completely
along with the tremor in the hands. The mental condition,
however, had become very muci worse so that patient was at
fimes wildly demented and had to be restrained forcibly in

bed. The physical condition was gquite safisfactory.

Case 11. J. H. male, aged 46 years.
Patient complained of a "cold" on December 12th, 1919,
but»this passed off after a few days and he was apparently

quite well until December 27th, when he had & headache and



some abdominal pain. Spasmodic twitching of the muscles

of the anterior wall of the abdomen on the left side commenced
the same day and continued until admission to nospital.

The bowels were constipated and no movement took place after
December 29th. Patient was slighntly fevered at this time

and unable to sleep. He had a slight neadache and a dry,
-dirty tongue, and was sent to hospital on January 2nd as

a case of Enteric TFever.

Temperature on admission was 101.60 pulse 104, and
respirations 82. Patient was a very stout, well nourished
man. The abdomen was much distended and the liver and
splenic dulness obliterated. There was no localised pain
or tenderness and no localised rigidity of the muscles.
Satisfactory examination of the abdomen, however, was made
impossible by a spasmodic contraction of the anterior
abdominal muscles on the left side which occurred every few
seconds and was said by the patient to have been present
for 7 days previous to admission. The spasms were S0
severe and apparently so painful as to make patient "catech
his breath" and occurring, as they usually did, every 20 or
50 seconds, they caused him constant trouble and prevented
him from getting any proper rest. The mouth was dirty and
the tongue dry and coated. The bawels were apparently very
constipated. There was no sign of & Y"rose-spot" eruption.
The mental condition was very ihteresting. Patient appeared
to be in a condition of low ﬁuttering delirium closely
-resembling the typhoid state,but he had not the appearance
of being mnearly so ill as nis typhoid condition would
warrant. The pulse rate was not nigher than 104 and the
temperature was about 1010. He rambled incoherently and
made restless movements, but immediately he was spoken to ne
could pull nimself together mentally, and answer gquestions

quite intelligently and it was this which firstﬁsuggested



the diagnosis of lethargic encephalitis. A blood culture
was negative and a Widal Reaction a few days later, gave a
doubtful result. A second cne was negative.

Heart -- cardiac. sounds were rather soft, the pulse was
of poor quality. Lungs -- a few bronchitic rales coulc be
heard throughout both lungs. The urine was free from
albumen and sugar.

For some days after admission no change tool place in tne
general concition. Patient complained once of seein~ tnings
double, but no ocular palsy coula be made out. The face was
slightly expressionless but there was no facial or otaer
cranial nerve palsy. Reflexes were present and active and
no anaesthesia or hyperaesthesia could be determined.

Lumbar puncfure wags done four days after admission and
yielded a perfectly clear fluid under greotly increased
pressure. The cell content was very much increaged, 230 cells
per cu.mm, being present, practically all small lymphocytes.
The protein content was slightly increased. Cultures were
negative and no organisms coulc be seen in the centrifuged
deposit. Blood examinaticn snowed & Leucocytosis of 12,800.
A differential count gave the figures, Polymorphonuclears 64%,
Large lononclears 8%, Small Lymphocytes 28%.

The Wassermann Reaction was negative.

After About a week in hospital the spasmodic contraction of the
abdominal muscles became gradually less marked and in ten days
it disappeared altogether. About tne same time patient
developed a left facial palsy, the only cranial palsy which
appeared. His mental condition was still the same as on
admission and the restlessness of the day tended to develop
into noisy delirium at night,so tﬁat it became necessary to
administer a nightly wypnotic of 10 minims of Battley's

Solution. This had a very sootining effect and ebabled patient

to ~et much needed rest. ‘he constant incoherent muttering



became graddalkly. ; less and after about a month in hospital
the mental condition was almost normal again.

A fortnight later the mental condition seemed still
slightly abnormal but there Was absolute freedom from
restlessness and insomnia . The only palsy present was the
left facial waichh was still guite evident. The temperature
was not yet completely setiled tending to reach 99°F. in the
evenings and ‘respirations were still between 40 and 40.

Patient was dismissed frxom nospital on March 20th by
wnich time tihe facial palsy aad gone completely and patient
was quite well except for very slight mental facileness.

The diagnosis of lethargic encephalitis was made in this
case first on the mental condition, which while not absolutely
typical.r of the disease, yet strongly suggested it. It was
confirmed by the characters of the cerebro—spinai fluid and

by the appearance of facial palsy.
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A CLINIUDAL ACCOUNT OF THE DISEASE.

From the clinical point of view three types have Dbeen
11 (1)

distinguished by kKacnalty with general disturbance

of the functions of thecentral nervous system,lbut without
localisation; (2) with various‘localisationé, and (3) mild

or abortive. Tne third type 1s very rare and not re pfesented
in my series of cases. As for types (1) and (2) it is
impossible to allocate my cases definitely in these two
classes, because in all of tnem the general disturbance of the
gentral nervous system was present along witn localising
symptoms. Tnese latter were prezent in varying degree in

the different cases, but in none were tney absent completely,
and the same is the case with the symptoms of the general
disturbance of the central nervous system, so that I am

unable to classify my cases more definitely than to say that
in some the general symptoms predominatea over the more
localisec, while in others tae oppbsite was the case. To

me even the division of symptoms into local anad general seems
rather unsatisfactory, as in all probability such general
symptoms as lethargy and delirium are the results of definite
localisation of the inflammatory process in certain areas of the
brain. As regards the severity of the disease 1t was guite
obvious in iy cases that where sucn symptoms as letnargy

and asthenia predorinated over tihne more definitely localised
symptoms, the outlook was very much more serious than when
these.. conditions were reversede

Incubation Period. No information could be gainec from my

cases as 1o the length of the incubation period, as theie
was no evidence of one case being infected from another.

A number of cases have been publishea by different writers
where zore than one case occurred in tne same house, and in
these cases the incubation peeiod has varied from a few days
to over a fortnight. In & uisesse like tnis, nowever, wihere

it is impossiblie to say absolutely in such cases thnat one case
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has Dbeen infected from another, and not both from a conmon
source it is impossiblie to fix absolutely the lengtn of the
incubation period.

Prodromal Period. In 7 of my cases it was possible to find

fairly distinct evidence of a prodromal period, varying in
length from 4 to 15 days, characterised usually by such
general symptoms as headache, whivering, tiredness, sleepiness,
sickness and vomiting, general malaise, and conjunctivitis.
This last symptom was found in ouly one case, but gastric symptoms,
80 common in tne prodromal period of Acute Poliomyelitis, were
a prominent feature of tﬁo cases. In 4 cases tne onset
appeared to have been guite sudden without any prodromal
period. It is possible however, that there may have been
prodromal symptoms so slignt as not to attract attention.
Onset. After the prodroma 1 period the declared Symptoms
seem to have manifested themselves in most cases very markedly.
A Very‘common feature was severe neadache, which was noted

7 'times. Drowsiness was noted 3 times, vertigo & times,
diplopia twice, facial palsy; delirium and loss of power in
the limbs once each, as initial symptoms. Others were
shivering, vomiting, tremor and muscular twitchings. The
headache was often severe and persisted for several days, but
as a rule it passed off within a few days, as did aiso such
symptoms as vomiting and shivering, and in most cases the |
cardinal symptoms of the disease, as described by some of the
original writers on thne subject, became very aefinite. These
were lethargy, astheénia, pyrexia, and cranial nerve palsies.
Lethargz. This was tne most prominent 8ymptom in my cases
taken as & whole. It was present in one form or another in
all my 11 ceses and a very marked feature of nihe of them. It
usually'appeared early in the disease sometimes as one of the

initial symptoms, and was manifested at first as an irresistibdle

desire for sleep. One patient fell asleep in tae car



when going to business. The drowsiness gradually deepened

as the disease progressed,into a letnargic state, in waich the
patient seemed to take no interest 1n anis surroundings at all.
But even wnen, to all appearances, he was sound asleep, he
could usually be roused without any difficulty to answer
Questions, and to take his food, and it was remarkable how
guickly a patient could grasp what was said to him, so:as to
answer gquite intelligently, even thougn the answer might be
long in coming, and sporzen slowly. Hrom tnis it seemed to
me that in a number of cases at least, tne lethargy was not
nearly so deep as one would take 1t to be from the unconscious
appearance of the patient, and that muscular asthemia accounted
to a certain extent for the relaxed helpless appearance. Tne
fact that comsiderable mental acuity, even in apparent deep
lethargy, might be present along witn incontinence or retention
of urine, does not seem t0 me to hegative this 1dea, as I have
observed that a lethargic patient could sometimes be induced
to use the slipper when it was gi#en to him, even wnen he

was reported to be constantly incontinent. Later on in the
disease, as the lethargy deepened into stupor, and then igto
coma, it became impossible to rouse patiients at all, and then
the asthenia element was of no account. In fatal cases, as

a rule, the lethargy developed before deatn, into absolute
coma s¢ that no response could be got from the patient for many
hours or even a few days before death. It has been remaried
by Bassoe12 that sometimes there 1s not nearly so much real
sleep, as is indicated by the sleepy expression of the patient,
and that some patients actuslly sqffer from insomnia. This
was certainly the case with oge of my patients in whose case

a tendency towards lethargy was accompanied by a low muttering
delirium which tended to beceme noisy at nights. He was

rut on to small doscs of opium With very gaiisfactory results.



Delirium. may be present along with the lethargy, especially
early in the disease. It is usually nocturnal,alternating
with stupor during the day. This was so in weveral of my
cases. It may be very mild or at times very noisy. Sometimes
it is accompanied by muscular tremor and according to Hall

and Sainton13 may suggest Delirium YWremens.

Asthenia. Luscular Asthenia was present very definitely in

8 of my cases, and in 5 of these it was a very marked feature.
It was very largely responsible for tine characteristic:
helpless attitude of the patient and nis very expressionless
facies. T"he palient usually lay on his back in a relaxed
helpless-luoking condition, apparently unable to make any
voluntary movement, and with a mask-like face devoid of
expression, suggesting as has been observed by Hall and others
myasthenia gravis or paralysis agitans. That the helplessness
was due to asthenia and nobto actual paralysis might be shown
by inducing the patient to move nis limbs, and that tine mask-like
face was not always due to facial paralysis, although it very
often was, might be shown similarly by getting the patient to
show his teetn or try to whistle. The muscular immobility

was particularly marked in tnree cases wihere the condition of
flexibilitas cerea was present too, affecting tne arms
especially, which if placed passively in any posture would
remain unmoved for several minutes at a time. ‘'he three cases
in which this was seen were very severe, two ending fatally

and the third only recovering after a véry‘tedious illness.

MuscW@Wlar Rigidity, was seen in 5 of my'cases,usaally late in

the disease, but was not a prominent feature of any case.

Changes in Speech were noted in practically every case. Speech

was slow and slurred, very monotonous and in several cases
slightly nasal. This monotonous speecn usually persisted well
into the convalescent stage. In two cases speech was at times

rapid and incoherent, but still very monotonous. In one case
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patient appeared to nave greas difficulty in speaxing at all,
phonation requiring very considerable muscular effort.
Tremor was noted as very prominent in two cases, in one
affecting both arms and in tne other hoth arms and tine head.
In the latter case the tremor was very definitely of tae
intention variety, and was present for about 7 weeks.

Muscular Twitching was seen in two cases, in one affecting

tane facial muscles and in the other tne abdominal muscles

on the left side. In the latter case tae twitching passed

off in about a fortnight, wanile in the former it persisted for
many weeks.

Nystagmus was a marked feature of two cases. In both it was
of the lateral variety, and the movements were very coarse.
Reflexes. Superficial and deep reflexes as a rule were
present and normelly active. In three cases t.ey were noted

as present but not active. In three cases tney were very
aétive and the knee—jerks exaggerated. In one case double
ankle~clonus was elicited and in another both ankle and patellar
clonus.- In one case Babinski's Sign was positive. In another
the plantar reflex was normal on one side and absent on the
other. Retention of uvrine was present in three cases and
incontinence in 5 cases.

Cranigl Nerve Palsies. These form one of the cardinal symptoms

of the disease and were present in one form or another in all

my cases. In two cases where the patient was so deeply ¢omatose
on admission that it was impossible to determine which cranial
nerves were affected, the cranial nerve palsies were respresented
in the one case by a aistory bf early diplopia and in the other
by a nistory of early ptosis. In two other cases where the
lethargy was very deep on admission it was very difficult

to determine whether the double pitosis which was present was due
to paralysis or to asthenia.

While in theory the cranial nerve lesion in encephalitis



may be supta-nuclear, nuclear or infra-nuclear, the nuclear
variety is by far tne commonest of the three and was the one
presenf in all my cases. This is wnat one might expect from
the distributipn of the lesions usually found post-mortem.
The paralyses may be early or late in tneir appearance but
are usually gradual. il their onset and in their disappearance.
They may be single or multiple, unilateral or bilateral. Yinere
they are bilateral it is seldom that the lesion is symmetrical
or that the paralyses appear at tne same time. As a rule,
facial palsy is well marked on one side hefore 1t appears on
the other and 1t may begin to clear up on one side gometime
before any change is noticed on tne otaer.

'"he nerves most.commonly effected in my cases were the
ord and the 7th. In addition to these,affections of the 6th
9th, 10th and 12tn nerves were noted but no lesions pointing
definitely to any of the other cranial nerves were observed.

Ophthalmoplegia. This was one of the cardinal symptoms of

the disease ags first described and was the commonest symptom
0of cranial nerve palsy seen in my series. It was noted in
all in 8 cases. In 2 more cases the comatose condition of

the patient during the time he was under obser&ation was so
deep that it was impossible to determine whether any ocular
palsy was present or not, so that in only one case in eleven
could it be definitely said that no symptoms of ocular palsy
were present. In tne 8 cases of ophthalmoplegia the symptoms
varied widely. In three diplopia was the only symptom noted,
no strabismus being seen at all. In three cases there was
well marked strabismus, the muscles affected being the internal
rectus in one case and the external rectus in tne other two.
Affection of the intrinsic muscles of tne eye was more commonly
seen, being present in all of the 8 cases at one time or another
in varying degree, represented by widély dilsted pupils eitaer
guite immobile or only sluggishly responsive to light and

nardly at all in accommodation. Ptosis was present in 5 cases
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in every case bilateral, but varying greatly in degree. It
was usually an early symptom and tended to pasg off quickly.
In the two cases in winich the bth nerve was affected ptosis

was present too,

Facial Palsy. This was definitely present in 6 cases in

three of which it was bilateral and in taree only present
on one side. While 1n most cases 1t was an early symptom
in some it was rather late in appearing and in one case did
not appear until the 5th week of illness.. ihere it was
bilateral it was always unequal in degree on the two sides
and appeared on one side usually some days before the otner.
In some cases it cleared up fairly quickly but in others it
persisted for many weeks and even months.

Affection of the Yth Herve. Difficulty in swallowing was

noted in 6 cases. As a rule it was a very transient symptom
never lasting for more tnan a few days.

Affection of the 10th Nerve. In several cases the speech was

sligntly nasal and in one case there was a very definite
palatal paralysis on one side. In one there was considerable
difficulty in phonation.

Affection of thne 12th Ferve. Tnis vas seen Ln one case where

the patient was unable to protrude his tongue at all. Tne
lesion was apparently bilateral.

Limb Paralyses. In & cases paralysis affecting the

limbs was noted. In one all four limbs were affected, loss

of power being practically complete in tne legs but not guite
comple%e in the arms. The muscles were gquite flaccid and
superficial and deep reflexes were feebly active. In 2 cases
there was weakness of one arm not amounting to actual paralysis.
In one case the loss of power was accompanied by a tingling |
sensation in the same arm. The two cases with the weainess in
the arms became perfectly well after some weeks, tae case wita
all four limbs affected, died.

Ataxia was present as an early symptom in two cases, wanile

O
e
.



in a2 third 1t appeared after the acute manifestations had
passed off and convalescence begun. In this case it was
very persistent lasting for several weeks and appeared to be

defihitely cerebellar in type.

Meningeal Symptoms. These were not very well marked

in spite of the increased pressure found in the cerebro-spinsl
fluid and the practically constant ilymphocytosis. Vomiting
was noted in 7 cuases but only in two cases was there definite
reiraction of the head with stiffness of the posterior cervical
muscles a2t the time of admission to nhospital. In a few of tne
other cazses there seemed to0 have been somé head retraction early
in the illness but no sign of this was present when they came
under observation.'

Mental Condition. kiental symptoms may be present during

the acute stuge of the illness but are usually most marked
during convalescence and may persist for months afterwards.

In my cases they were represented by loss of memory, slight
silliness, lacii of confidence in oneself and a tendency to
talk nonsence. In one case during the convaf%cent period
ratient became wildly demented and had to be forcibly restrained.
One patient became very unreliable so that her friends complained
of her wilfulness and propensity to lying after her dismissal -
from hospital. Previous to ner illness sne was said to have
always been quite docile and perfectly trutaful.

Pyrexia. A febrile temperature was one of the three
cardinal symptoms of this disease as described first by Netter
and it was presemt at one time or another in all my cases,

In one case which was admitted to hospit al only in the taied
week of the disease the temperature was already normal on
admission and remained :ormal afterwards but it was quite clear
from the histdry +that the early stage of the disease nau been
accompanied by fever. In the other c.uses tne severity of tne

febrile reaction varied very widely. = Three cases were admitted



moribund,dying within 48 hours, one on the 7th and the other
two on the 10th day of illness. In one the temperature on
admission was 980F. rising to 99° the same evening but fell
before death next wmorning, to 97.2°. In another the femperature
on admission was'99.4o and death occurred a few hours later.
In the third tne febrile reaction was well marked, temperature
on acmission being 100.2° and rising to 102.2° before deatn
which took place 36 hours 1atér. Case 8 was admitted comatose
on the 4th day éf illness with a temperature of 100°. During
the next three days as the coma increased the temperature rose
gradually, registering 105i80 just before deatih on the 7th

day of illness. Case.l was a mildly febrile case, tne
temperature never rising above 100° until the night before
death when it rose suddenly to 1040 and when death took place
next morning the temperature was 104.80. As opposed to this
gradual or sudden rise of temperature to very nigh registers
before death,we may instance case ¢ where the temperature was
febrile from the commencement of illness,running between $8.6°
and 1000 before patient was admitted to hospital and rising
after admission to 102.6° on the ldta day of illness to fall
gradually again to 9¢.4° Jugt vefore deatih on the 17th day.

Of the four remaining cases, @Bases 7 and Y ran mildly febrile
temperatures for about four weeks with a daily range between
98° ana 100.4°, after waich they fell to normal and remained
normal thereafter. In Case 2 tﬂé temperdture on the Htn day
was 103.4° and it remained elevated above 100° till the 10th
day when it fell to normal and reméined at that level during
the remainder of a very tedious illness characterised by deep
lethargy proloﬁged over several weeks., Case 11 ran a febrile
temperature for three weeks before admission which suggested
the diagnosis of Interic Féver with wihich ne was sent to
hospital and for tne next three weeks it ranged between

normal and 100° after which it began to fall very gradually

80 that even at tne end of six weeks in nospital the temperature
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still tended to reacn ¢9° in the evenings. I nave since seen
anotner case with the same type of temperature cnart where the
gradual lysis by woich the temperature fell from 100° to normal
extended over a period of almest three weeks, It is evident
that the eBevation of tempepature: is a fairly constant symptom
of lethargic encephalitis but there is appafently no fixed
type of temperature chart. Cases described as afebrile are
most likely those in wnich the patient nas come under detailed
observation late in the discase when the pyrexia has subsided.
In none of my cases was itnere any recrudescence of fever after
the temperzture had originally fallen to normel.

Pulse. In all my cases the pulse rabe was raised. In
about nalf the cases it was only moderately raised,to about
90 per minute.‘ Two of these cases died, the pulse rate in one
rising to 128 before death while in the otner it remained at
88. In the other half of the cases the pulse rate was wegl
dver 100,in the majcrity from 120 to 140 according to the
temperature during tne pyrexial stage. In two cases the
tension was noted as very aigzn. In most of the other cases
the pulse was rather soiﬁ and the force of the b eats diminisned.

Respirations were in all cases increased in freguency even

when‘there was no pyrexia. In one case which was afebrile on
admission the respiration rate was 22; in all the other cases

it was above 24 during the active stage of tne illness, ,and when
there was marked pyrexia the raie was sometimes as nigh as 44

or 50 without any definite pulmonary complications to account

for it. In one case the rate was above 30 for 6 weeks on end
without any physical signs in the chest to account for this rate.
In no case was Cheyne—Stokes breathing observed,even as a t%@inal
~feature of the disease.

Gastro Intestinal System. The tongue was usually dry

and thickly coated and thne mouth very dirty. In some cases

there was considerable difficulty in swallowing and mucus

42



tended to collect in the throat. In one case there was
excessive salivation so that saliva dribbled form the mouth.

In every case constipation was a very marked and it was often
rather difficult to overcome. vVomiting, eﬁcept in the
prodromal periéd was hardly seen at all. In one case, however
there was vomiting of blood and post-mortem tne stomach was
found to contain a considerable gquantity of altered blood, the
result of oozing from a very congested gastric mucous membrane.

Urine. The urine in several cases contained a small
gquantity of albumen. In one case tnere was profuse haematuria
for a few days which might possibly have been due to the fact
that patieut had been taking urotropine for two days previously.
Profuse haematuria nowever, has been described in %wo cases
by Combemale and Duhotlét %@re no drugs at all were being
employed so that in my case it is possible that the vleeding
may have been quite independent of the urotropine.

Eruptions. In one case facial herpes was noted and in
another 1arge 5ullae appeared on the buttocks in the second
weez of illness. ‘A third case had a fairly severe crop of
boils during her illness. Beyond these no eruptions of any
kind were seen. french writers (Chauffard and Bernard%5 Sainton
and others) are very insistent on the liability to bed-sores
in this disease but I saw no sign of these in my cases.
Eruptions have been noted as occutring in the disease by several
writers notably Macnalty and Buzzard and Greenfieldl6 the last

named writer describing both Morbilliform and scarlatiniform

rashes in well marked cases.

~

Duration of Illness. In fatal cases deatn usually takes

Place within the first three weeks of illness. In my cases
it occurred twice on the 7th day of illness, twice on the 10th,

once on the 17th, and once on the 19th day. Macnalty records
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one case in a cnild of 1 year and 9 months where deatn occurred
on th e second day and another where death took place on tne
third day. Death may take place, however, after many we;kd
illness. McCaw, Perdraw asnd Stebbingl’ had a deata on tae
42nd day,_Buzzardl8 on e on tne 4d4rd day, and Macnalty records
a death on the 49th day of illness.

In non.~ fatal cases duration of illness is egually varied.
Mild "abortive" cases have been described in wnich recovery
was complete within two or three weeks. In the great majority
of cases however, recovery 1s very gradual and tedious, partly
on account of the grcat muscular weskness, wanicn so often results
and partly because the various cranial nerve palsies occasicnally
tend to persist for a very long time. In a&dition to this
mental changes are often well marked for many wonths after the
stupor has passed off completely. In 4 of nmy'"recovered" cases
mental symptoms are still present at the time of writing (one of
these cases has since died) and in the 5th some sensory aisturbance

19 reported sluggish pupils

is still present. Kinnier Wilson
and occasional diplopia in one of his cases three montns after
the onset of illness, Netter reported defect of accommodaiion
Persisting equally long and Findlay reported a case in w.icn
facial palsy, ptosis and sguint persisted 5 months after the
onset of illness. |
In.95 non-fatal cases collected by Macnalty,recovery took

place by the end of one month, in 23 cases, by the end of two

months in 22 cases, by the end of three moﬁths in 10 cases,

while in the remaining 38 cases the duraticn of illness was

protracted beyond the space of three montns.
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EPIDEMIOLOGY.

Infectious Nature of the Disease. On its first appearance

in 1918 very fev cases of lethargic encepnalitis were reported
where more than. one case occurred in the same household, and

no evidence was fortacoming as to any connection bétweén
different cases occurring in the outbreak, It was recognised
to be an infectious disease because of its comparatively
wide-spread occurrence and because of its close resemblance

in many ways to acute poliomyelitis a: proved infectious disease.
In the outbreaks since then however, both in this country and

in France multiple cases occurring in the same household nave
been more common, reports of suchn cases having been made by
Netterzo and Macnaltyzl. In one outbreak reported by the latter,
12 caseswith 5 deaths occurred in a Home for Girls witn only

21 inmates. Since 1918, too, tne disease nas been successfully -
conveyed to monkeys and rabbits, reproducing lesions simidar

to those found in man. At least two apparently distinct

organisms nave been described as the causal factor, one by

23 although

Wiesner?2 in 1917, and the other by Loewe and Strauss
it is possible that these may be vifferent forms of tne same
organism. Further proof however, is reguired hefore elther
can be accepted as the real cause. The demonstration of the
virus of the disease in the nasopharynx of casesof lethargic
encepnalitis as alsc in the nasopharynx of animals successfully
inoculated intra-cranially with brain-emuision from a fatal
case by Loewe, Hirshfeld and Strausszé may be taken as direct
Proof of the infectious nature of the disease and also as
sSuggesting the most likely route of infection. | It would seem
to prove that in this disease, just as in acute poliomyelitis
and cerebro-spinal fever;the source of infection lies in the
nasopharynx of the infectious person,and infection takes place
by the inhalation by the healthy subject of droplets of mucus
containing the virus,coughed or sneezed out by tne infectious

person. 1t suggests, too, that infection may take place
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either directly from a person suffering frow the disease or
apparently recovered from it, but still harbouring the virus

in his throat, ot tnat it may be conveyed by a third party in
the shape of a "carrier®. Pne fact that multiple cases nave
been so comparatively uncommon would seem to0 indicate tnat the
infectivity of the disease iu sligat. This may be due to the
possible presence of neubtralizing substances in the nasopharynx
of the ordinary healthy subject which destroy the virus, similar
to the substances found in the case of acute poliomyelitis by
Amoss and Taylor25. Tne occurrence of sporavic ceses of the
disease,on thnis theory would be é@lained,jﬁst as 1t nas been
demonstrated in the case of cerebro-spinal fever,as due eitner
to an individuwal harbouring the virus in ais taroat for some
time with impunity anc tnen becoming susceptible tanrougn sowe
breazdown in his naiural resistance,or to a non-iumune person
becoming infected with a strain of the organism which has attained
the degree of pathogenic action aescribed as specific. So too,
Just as in the past, sporadic casesof acute poliomyelitis and of
cerebro-spinal fever nave occurred constantly between epidemics
0f these diseases.,we are justified in expecting that the sporadic
cases of lethargic encepnalitis occurring at present may be tne
forerunners of epidemics of this disease in the future.

In my small series of cases careful enguiry was wmade to try
to discover any possible connection between any of tne cases, but
only in one instance did even tne slightest sign of possibility
of connection present itself. Gase 2, after discharge from
hospital and about ten weeks spent at home, obtained employment
in a 1arge store. About 2 month alterwards Gase 8 turned ill.
She had a sister with whom she slept, employed as a clerk in
this store and coming in contact daily with Case 2. The
connection appears very méagre and it is at least very douuvtiul
whether the one case had anytaing to do with the other.

On’ the theory that in lethargic encephalitis there migat be
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cases of the disease occurring in such a mild form &s not to

be recognised and yet caspable of helping in the spread of the
disesse, just like some of the so~called abortive cases of

acute poliomyelitis, careful inquiry was made in connection with
my cases as to the occurrence of mild febrile attacks with nervous
symptoms among the friends of the patients, but in no case with
any real Ssuccess. The medical attendant of one case said he
had attended a mild case of meningitis on the same stsir-hesad

as Base 6, about 10 days before Case 6 turned ill, but the
meningitis passed off quickly and the pstient became quite well
very soon. It is possible that this may have been a mild

or abortive case but the evidence is so slight as to be of no
value.

Age Incidence. To judge from my small series of cases

‘lethargic encephalitis is a disease of adult 1ife, the ages in my
eleven cases varying from Z0 to 56 years. 8ix were from 20 to
50, three from 30 to 40, one between 40 and 50 and one between
50 and 60. While the disease has been reported in a child of
a few days and in another of 1 year and 9 months the majority
of cases recorded have been in sdults. Of 54 cases recorded
by Netter 77% were over 15 years of age. Of 1K6 cases
studied by Jemes'' 59.6¢ were under, and 60.4% over 20 years.
0f 127 cases, however, reported by Crookshank26 44,87 were under
10 years and 55.8% over 10 years. 0f 242 cases occurring in
England in the first quarter of 1919 50% were under and 50% over
20 yesrs.

Sex. 4 of my cases were females and 7 males. This agrees
roughly with the proportion in most series. Thus in Jsmes's
126 cases 68 were males, and 58 females, while in Crookshank's
127 cases, 77 were males, and 50 females. In the latest series
published, however, of 242 csses, the proportions are reversed,
116 cases being males, and 126 females. THe usual proportion
of male to feuule in epidemics of acute poliomyelitis is roughly

3 to 2,
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“eagonal Incidence. All my 11 cases occurred between April

191¢ and Januwary 1920. fhe first three occurred in April,

T

liay and August respectively, wiile the remaining 8 occurred

in a period of zbout 10 weeiks between Qctober Z23rd 1¢1l9, and
January 2nd 1920. Tais is in keeping with the usual seasonal
incidence of the disease, the greatest prevalence in all tne
outbreaks described so far being in tne winter or spring months.
In the 1918 outhreak in this country, the largest number of cases
occurred in March, April and lay the epidemic reaching its
highest point in A wvil. The same was tne case with the 1918
outbreak in IFrance, while in 1917 the outbreak in Vienna was
rather earlier. In 1919 thne wmajority of cases in this country
occurred in tane firs. guarter of the year, tae epidemic curve
reacning it s summit in tane first week of February. In the
first quarter of the year 242 cases were reported, in the second
quarter @9 cases, and in the third guarter ¢4 cases (Howell)=7.
This winter the disease seems to be prevalent again in

Prance, a number of cases having been reported in Paris, Lille
and other towns during ftine months of December and January. It
would seem then, that thg diSease is more prevalent in the
colder months 6f the year than in the summer as opposed to

acute poliomyelitis wnicn is usually most prevalent in tae
Sumner montns.

Local Distribution. In its l1ocal aistrib.tion = - lethargic

encennalitis seems 1o be a disesse of the town rather than tne
country. of 285 cases reported in kngland in the first few
montihs of 1919~Reece21 reports that 250 occurred in urban
districts and 33 in rural, tne proportion of urban cases to
rupal being,in terms of population S.4 to 4.9.

Mortality. The death rate in lethargic encephalitis
has varied considerably in different series of cases. In my
11 cases, 6 died, a mortality of 54.54%. Econow:o nad the same

number of deatins in nis 11 cases, Netter had 7 deaths in 15,
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a mortality of 46.6%. Crookshank recorded 26 deatas in 127
cases, a wortality of 20.4%. Kinnier Wilson had two deatas

in 13, a mortallty of 156.%%, while Ha11%® had 16 cases without
a death. Of 242 cases reported in England in the first guarter
of 1¢1¢y, 112 died, a mortality of 46.2%, but the nighest
mortality recorded in this country was at Stoke-on-Trent in

1618 when 5 cases died cut of 8, = mortality of 62.5%., 1In

the American records we find the same differences in the death
rates. Tucker28 had 8 deaths in 12, Bassoe 4 in 11, Wegefortn
and Ayerdg 5 in ¢, Pothierzo 1 in 8, and Wood551 0 in 7.

The type in wnhica the mortality is nignest seems 0 be tnat
in wnich the general symptoms predominate over tine localising
symptoms, i.e. in winich localised palsies if present at all
are insignificant compured witn the predominating lethargy.

Tnis at least was the case in my series with the exception of
Case 1, and it agrees with the record of lacnalty's cases.

In 168 cases collected by nim, 47 deatins occurred. 10 of tnese
occurred among 2¢ cases without localising signs wnile 27 occurred
amohg 199 cases witn localising signs. Many of these,9f course
had well marked lethargy and astnenia in addition to localised
Palsies but the palsies were tite predominating feature in tne
clinical picture. In fatal cases the worst sign seems to be

a gradual deepening of the letnargy into stupor and tnen into
coma from which the patient cannot be roused. Tnis occurred

in 5 of my ¢ fatal cases. In the oth death toor place from
respiratory paralysis at a time when the lethargic condition

had never been very severe. Respiratory paralysis is the
comuonest cause of death recorded by all writers on the subject
but cases have been described in which a eath was due to
respiratory complications such as acute bronchitis and bronchial

Pneumonia.



CLINICAL PATHULOGY.

Blood Picture. Clinical examination of tihne blood was done

in 5 cases and in all of tnem a leucocytosis was found ranging
between 8,200 and 42,000 per cu,mm. the lower number being

found in Case 7 which recovered, and the bloaa count being

done 1até in the course of the illness. In the other cases

the blood count was done comparatively early,usually within

10 days of the onset of illness,and in none was the white count
less than 12,000. ‘'ne highest count was 32,000 and this was obtainec
in Case ¢ on the day before deatir took place. Differential white
counts showed the Polymorpnonuclears to vary from 64% to 86% »

the Large kononuclears from 6% to 8%, and the small Lymphocytes
from 8% to 28%. Ekarly in the disease tne small lymphocyte

count seemed to be low, while Llater, it tended to rise, although
in one case wnich ended tatally on tne 7tn day, the small
lymphocytes nunhered 28% on the day of death.

Tnese results differ from those recorded in this country
in 1918. In 10 cases Vaidyazg found the blood counts practically
normal, 18 counts giving an average of 7,600 white cells per cu.mm.
The average percentage of polymorphonuclears he found to be
66, while in a few counts it was decidedly increased. Yinnier
Wilson described a case with a leucocytosis of 33,600. In the
American outbreaixs most observers have found a leucocytosis.
Bassoe describes a case with a leucocytosis of 12,200. Tucker
found an almost constant leucocytosis of from 8,000 to 14,000.
Wegeforth and Ayer give counts of from 6,000 to 16,000, Barker
Cross and Irwin®d of from 6,200 to 22,850, and Neal®% records
& case with a leucocytosis of 26,500,

Vaidya thought that tne low white count which he described
was of value in differentiating the disease from acute
Poliomyelitis where the more or 1éss constant leucocytosis
of from 15,000 to 25,000 obtains, but it now appears that

80 far as tihe blood picture is concerned the difference between
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the two conditions is not sufficiently great to attach any

diagnostic importance to. It is interesting to note that
in acute poliomyelitis the blood picture at first described
showed a leucontnia and it was only later that the correct
description of a leucocytosis was given.

Characters of the Cerebro-Spinal Fluid. In all my cases

without exception the cerebro-spinal fluid escaped under pressure
when lumbar puncture was done. In some the pressure was only
slightly increased, but in the majority the fluid was under
greatly increased pressure such as one expects to find in acute
meningeal conditions. =~ In every case the fluid was clear exéept
in one, where on each occasion that lumbar puncture was done the
fludd contained a considerable guantity of blood. It was obvious
that this blood was not due t¢ vuncture of a vessel in inserting
the needle, an accident that happens at times in doing lumbar
puncture, but was the result of bleeding somewhere in the brain
or spinal cord. This patient had a severe epileptiform seizure
a few hours after admission,and was more or less stuporose for
several weeks,so that it is llikely that frequent haemorrhages'
of varying degree occurred somewhere in the brain substance
where the blood obtained access to the cerebro-spinal fluid.
Similar caseshave been described by Buzzard and Boxq5 the patient
in Buzzard's case haviﬁg an attaigk of vomiting with some aphasia
and hemianopia before blood was found in the cerebro-spinal
fluid, while iﬁ Box's descriptidn.vomiting, twitchings and
epileptiform convulsions preceded the appearance of blood in the
fluid. These cases may be confused with cerebral haemorrhage
of the ordinary type, but aiffer from it mostly in the age
incidence and in the absence of signs of cardio-vascular
degeneration or chronic renal disease.

In a1l cases the cerebro-spinal fluid was centrifuged and
fhe sediment examined. In one case the amount of blood present
prevented any estimate of the white cell content being made.

In all the other cases tne cell content was found to be increased
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to a varying degree the prevailing cell in practically all cases
being the small lymphocyte which was often %@ost the only cell
‘seen,a few large endothelial cells being sometimes present too.
In one case, although lympnocytes were present, tne majority
of the cells found were polymorphonuclears. In this case the
observation was made on the 8th day of illness.and death took
place on thé 10th day,the predominating lesions found post-mortem
being acute congestion of the whole brain substance, well marked
interstitial infiltration and slight basal meningitis. Zinnier
Wilson recorés a similar case with a marked leucocytosis of the
cerebro-spinal fluid in which 95% of the cells seen were
polymorphonuclears.

In four cases the cells in the fluid were counted, the results
being, Case 8, 50 per cu.mm., Case &, 50 per cu.um., Case 10,
60 per cu.mm. and Case 11 230 per cu.mm. Tne number of &ases
is two small and the observations too few to draw any conclusions
from,put if the cells had been countéd in the rest of the cases
the numbers found (to judge by the centrifuged sediment) would
haVe been in at least 6 of the 7 cases much increased above the
bfew cells found per cu.ms. in normal spinal fluid. The actual
numbers found threw no:ligut on the severity of the condition.
Taus cases € and Y witn 50 cells each died, while cases 10 and
11 with 60 and 230 cells respectively, recovered. PThe last
count of 230 is interesting as snowing tnat a very high cell
count is not necessarily a very bad prognostic sign, this case
being on the whole the mildest‘of the series. In acute
poliomyelitis on the other hand, Draper56 maintains that a high
ce;l count early in the disease i.e. within 36 hours, of the
onset of meningeal symptoms, is of serious prognostic import,
while after that it is wonly of diagnostic value. As all of my
cases were 11l for several days at least before admission to
hospital, the cell counts weee done comparatively late in the
disease so that tne results mizht be expected to have little

Prognostic wvalue. It is interesting tu note that in most
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of the early descriptions of the disease in 1916 the changes

in the cell content were said to be very slight. In Netter's
cases the lymphocytes were from 1 to 7 per cu.mm. Macnalty
found a lymphocytosis in 12 cases out of 49. Vaidya found

2 slight excegs of lymphocytes in a few of nis cases but never
more than 20 cells per cu.mm. Box*® found an excess of lymphocytes
in 6 cases out of 14, while Crookshank found an excess in 25 cases
and a marked excess in 6 cases oubt of 43. In more recent
American descriptions a lymphocytosis has been found in most
cases, Although Bassoe in 11 cases found a cell content usually
below 10 and never above‘26 per cu.mm., Pothier in 6 cases found
tne cells to0 vary from 20 to 85 and Wegeforth and Ayer in 9

cases recorded cell counts of from 5 to 150 per cu.mm.  Barker,
Cross and Irwin in & recent article, recorded cell counts of

from 2 to ¢7 per cu.mm. and in some recently published Nrench
éases Achard®’? describes a marked lympnocytosis in two cases with
cell counts of 80 and 100 respectively. Thus the marked difference
which was stated to exist between the cerbro-spinal fluid of tais
disease and that of acute poliomyelitis nas very largely disappeared
with an increased number of observations, althougn in uo case

has the cell count been recorded as approacning at all to the very
high figures obtained in severe cases of acute poliomyelitis.

It may be noted that tnere is one .type of poliomyelitis in waich
braper always found a surprisiné?low cell count,usually below

100 per cu,mm. This type of patient was usually drowsy or even
comatose, and as a rule snoﬁadj/transient facial paralysis. The
differences in tne cell counts found by different observers may

be due partly to the varying severity of tne disease and partly

to thé fact the the counts may have been done at different stages
in the illness the count tending to be high early in the diseacse
and sin: gradually to normal. It should be noted nowever, that
my highest cell count was obtained in the tnird weex of illness.

Chemically tae only chnange found (n the cerebro-spinal fluid



was & slight increase in the protein content which was noted in
most of the cages. Thig is in agreement with most other
ohservations recorded. In every case the fluid was able to
reduce Fehling's Solution although very slowly.

Bacteriological examination both by culture and by
microscope was in every case negative. In 7 casesof tne 1l the
Wassermann Reaction was done with the cerebro-spinal fluid and
in every case it was negative.

Tne condition of the cerebro-spinal fluid in lethargic
encepnalitis may be suwamed up as follows. Tne fluid as a rule
is perfectly ciear and under increased pressure: it contains
an excess of lymphocytes, the cell count varying from a few cells
per cu.mm. Lo several hundreds. The protein content is slightly
increased but the sugar content uﬁchanged. Tne fluid is sterile
to ordinary cuiture methods. Exceptiohally it contains a varying

amownt of blood.




PATHOLOGY .

From the account given of tne individual post-mortem
examination of the 6 fatal cases;it will be seen thnat walle all
6 cases were more or legs alike,individual differences existed
bvetween thnmm all. In every case there was congestion of the
brain membranes, the pia-aracinnoid usually appearing pinker than
is normal. Some congestion, too, was present in pracitically
every case throughout the brain substance and in two cases it
was certainly the outstanding feature. In one case guite
marked oedema of the brain tissue was noted, in a&ll the otaers
the consistence of the braln seemed normal. In one case minute
haemorrhages.could be seen in the large basal neuclei witin the
naked eye aided by a hand lens. In other‘cases wihat appeared
to the naked eye to be haemorrhages turned out to be dilated
vessels full of blood.

While in most cases changes of one kinu or another could
be found on microschpical examination,in practically every part
of the brain.,in every case certain regions were ésPecially involved
in the inflammatory condition, the chiéf seat of the mischief being
the large basal nuclei and the brain stem . In Oase 1 the only
portions of the braiﬁpxamined microscopically were the pons and
medulla both of wnicﬂ showed marked changes. In only one of the
other 5 cases did tne basal nuciei show no change. In 4 they
showed very marked lesions, while in all 6 cases definite
lesions were found in the pons'and medulla. Changes corresponding
to those found in the medulla were seen in some cases in the
cervical region of tﬁe cord but not very markedly. Congestion
of the meningeal vessels was seen in several cases but only in
one case was actual meningitis noted and then it was very sligat.
The cerebral cortex was examined in o cases and in 4 showed
some change. In two cases tnere was very uarked congestion of
the cerebrum,both white and grey matter,while in the other two

cases the congestion was not so marked. In two cases slight
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perivascular infiltration was seen in the cerebral cortex and
in one of these slignt interstitial infiltraticn was noted too.
Tne cerebellum was examined in 5 cases. In one it whowed
intense and in another marked congestion. The other abnormality
noted was seen in all 5 caseé and affected the cells of Purkinje.
These were destitute of Nissl granules,but finely granular in
appearance showing a pale indefinite nucleus witn a well-stained
nucleolus. These appear to me to be the changes noted by
Marinescoll in this diseage, called py nim "lesions primitives”
and explained as an expression of cellular exnaustion.
| The most important lesions appeared to me 1o be perivascular
‘and interstitial infiltration. Both of these were found in
every case although in very varying degree and in one case or
ariother in every part of the brain as well as in tnhe upper partd
of the cord. v The perivascular infiltration was found usually
in the mesgencephalon, pons and medulla,and as a rule was best
seen under the floor of the fourth ventricle in tae neighbournood
of the various cranial nerve nuclei. While usually bilateral
in distribution it was not necessarily symmetrical. It was very
‘well marked in one case in tne large basal nuclei. The interstitial
infiltration very often accompanied the perivascular infiltration
and could usually be fairly definitely connected witn the vascular
system. In some cases however, it was well marked waere the
perivascular collars were hardly to be seen at all and at times
it was difficult to connect it definitely witn the blood supply.
The cells involved in the perivascular infil@ration were almost
altogether mononuclear, mostly swmall lymphocytes altnough some
Plasma cells were also seen and some larger monohuclear granular
cells too. Polynuclears as a rule were seldom seen. In the
interstitial infiltration tiie small round cellS,tihe same as tnose
seen in the perivascular infiltration,played a prominent part
but proXiferating neuroglial cells played & part too, and in many

cases these latter were in tne majority. The vessels involved



in the perivascular infiltration were mostly the small venules
although arterioles were occas. ionally seen too, witin small
white cells closely surrounding tnem.

Vascular congestion was a marked feature in two cases, in
one of which it was almost the only change seen,perivascular and
interstitial infiltration being almost altogether absent.and
dhromatolytic changes in tine nerve cells very slight. In the
other tile congestion was very intense but was accompanied by
well marked cell caanges, perivascular and interstitial infiltration,
and abundant minute haemorrhages.

Haemorrhages were seen in two cases. In one there was one
fairly large haemorrhage in the medglla,red'cel;s infiltrating
8 comparatively large area of tissue. In the other very
abundant mincte haemorrhages were present in the basal nuclei.
These varied in size apparently, according to the size of the
ruptured vessel. In many places tane ruptured vessel with its
white-cell collar could be seen lying in the centre of the
haemorrinage but in others no break in continuity of the vessel
wall could be seen. In no case was there evidence of a large
confluent haemorrhage such as has been described by Zinnier Wilson
in oné of nis cases.

Nerve cell changes were noticeable in most of tne cases
but did not occupy a prominent place in the nistological picture.
In many cases the ganglion cells appeared perfectly nealthy,even
when sﬁrrounded by fairly dense interstitial infiltration,or close
to vessels with well marked whnite-cell sheaths. In other cases,
however chromatolytic change was seen,with disappearance of the
Nissl granulesand a tendency towards an excentric position of the
nucleus. In some cases the protoplasm seemed to be disintegrating.
Round cells and large glial cells were seen lying close to many
of these ganglion cells and in one section through the optic
thalamus actual though slight neuronophagia was observed. In no

case at all were the changes in tne nerve cells found at all
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corresponding in severity to the intensity of tane inflammatory
condition of the surrounding tissues.

Iﬁ several cases anotner lesion was found. Tails was
proliferation of tne columnar epitnelial cells lining tihe central
canal of the spinal cord so that tne canal appeared.quite full
of proliferated cells ana vne continuity of tne epitaelial wall
haa gone, the canal being represented by a mass of apparently
actively prolife:atiﬂg cells which were iniviltrating widely into
the tissues around, Pnis was seen in geveral cases but in one
case the central canal wasg quite normel in appearance. In anotaner
the canal was quite patent but tie lining epitaelium was
apparently proliferating actively, the proliferaiga cells spreadaing
into the tissues around. Wnat tne gsignificance of tanese
appearances is, is difficult to say, there being no very obvious
reasonr why there snould be any irritation in the central cénal
in a disease in which Une meningeal reaction is so comparatively
slight. It is of interest to note that -ocne (accorwing to
Romer?® and Wickmangsj has suggested that in acute poliomyelitis
the central canal serves as a cnanunel for the virus of that

disease but tais view has received very little support.

FPATHOGLINLEIS A study of the patnological lesions found in

the disease snows a very close siwilarity to those founa in acute
poliomyelitis and suggests tnat tne patnogenesis of tne two
diseases_is gimilar. Ynis 1s furtner suggestew by tihne demonstration
by Loewe, Hirshfeld anc Strauss of the virus of tne disease in tne
nasopharynx Qf human cases and also of animals inoculated intra-
cranially with virus from a human case. If tnis is so, the

virus makes its way by way of the lymphatics from the nasopnarynx

to the base of the brain and spreads in the brain substénce along

the perivascular lympn-spaces,giving rise to tne jerivascular
exudates. Why the disease should localise itself in the brain

and not in the cord as does poliomyelitis no one nas yet expleained.
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It nas been said by some observers (Greenfield and Buzzard) that
Lethargic encephalitis is a haematogenous infection while
poliomyelitis is lymphogenous. Tnis view is based apparently
on the fact that in the former disease the brunt of the attack
in the brain is borne by the blood vessels,which are often very
much congested,and haemorrhages are frequently found.,while in
the latter the chief lesion is destruction of the nerve wells,
Purther evidence in favour of the general character of the
infection and the possibility of its spread by the blood stream
may be deduced from the acute congestion found in the abdominal
and tnoracic organs in two of my fatal cases, from the occurrence
0of haematemesis in one of these and from the occurrence of
haematuria in two french cases reported. Recently a case died
in Huchill Hospital in wnich evidence of acute congestion was
found post-mortem,in tne abdominal and tnoracic organs,with
petechial haemorrhages into the wall of the intestine and of the
heart and under the visceral pleura of both lungs. Wilson%0
too, has stated tnat the filter-passing organism which he describes
as the cause of lethargic encepnalitis, is present in the blood
during the febrile stage of the disease but this nas not so far,
been confirmed.

Against this view we note that the lesions found in the two
diseases are essentially the same and differ only in degree so
that it is unlikely that their modes of transmission in the
tissues should be different. One would also expect if lethargic
encephalitis were a blood borne infection to find thne inflammatory
changes most marked round the capillaries of the brain tissue
but this is not so, the vesseis chiefly affected being tne small
velns just as it is in poliomyelitis. The damage to the blood
vessels resulting in rupture and haemorrhage in that disease is
said py Draper to be due, not to any action of the virus in tihe
blood but to the pressure of the surrouncing cellular infiltration

and the same explanstion would seem to nold good in encephnalitis



tne abundant minute haemorrhages seen in one of my cases being
easily traced in most cases to venules involved in perivascular

infiltration.

ETIOLOGY

In all my cases careful microscopical examination of the
cerebro-spinal fluid and ,in the fatal cases, of the brain tissues
was made with a view to determining the presence of pathogenic
organisms. Cultures, too, were made in practically all cases
from the cerebro-spinal fluid and in fatal cases from the brain -
tigsues,. The results however, both of the microscopical and
the cultural examination were uniformly negative.

The memns at wy disposal did not al%w me to do any inoculation
expermments with & view to elucidating the etiology of tne disease.
A great deal of work however, has been cone by otaer :observers
in this line and the results obtained are of great interest
and value. Wiesner in 1917 sucqessfully inoculated a mongey
with virus from a fatal case of lethargic encepnalitis and
recovered from the wentral nervous tissues of the monkey a
diplo~coccus for which ne claimed cpecific properties,on the
ground that wnen injected into monkeys it produced a haemorrhagic
encephalitis. McIntoshll in tnis country in 1¢18 inoculated
mnonxeys withh material from fatael cases butbt without result and
concluded from this that the virus was not the same as that of
acute poliomyelitis with wnich he had obf%ained successful results
before, woriing under exactly the same conditions. In November
191$ however, he was successful in conveying the disease to a
monkey by intra-cerebral inoculation of materisl from a fatal
Case producing lesions similar to those found in human cases.

In 1918 lMarinesco found a diplo-coccus in sections of the brain
stem examined microscopically but was unable to obtain cultures.
In 191¢ Bradford, Basaford and Wilson conveyed the disease

successfully to monkeys and were able to recover from the blood,

Spinal fluid,and brain tissues boih of auman cases and c¢f infected
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monkeys a small filter-passing organism woich could be cultured
" anaerobically by the Noguchi metnod. This huwever has not
been confirmed. llore recently in America,Loewe, Hirshfeld and
Strauss have been able to produce the disease in monkeys by
intra-cerebral injection not only of an emulsion of brain tissue
from fatal cases dut also of a filtrate of the nasopharyngeal
mucous washings of a fatal case. Two of these same workers
have Dbeen &ble to grow an orgznism from a filtrate of nasopnaryn-
geal washings and from an emulsion of brain tissue from fatal
human cases by tine Noguchi metnod. Tuig organism in its
morphology, cultural and staining properties,appears to tnem to
resemble closely the globold bodies described by Plexner and
Woguchi as tre causal orzanism of acute poliomyelitis. In tais
connection ii is of intevest Tthat tne diplo-coccus described in
the Vienna cases of lethargic encephalitis by Wiésner has been
gaid by Crookshauk%} with exactly what authority he does not siate,
to be identical with the pleomorpnic coccus described in acute
poliomyelitis by Rosenow and wWineeler%Z for whicha they claim
etiologic properties in tnat disease, and which is also said by
these and several other observers 1o be the aerobically grown
form of Plexner and Noguchi's anaerobic globoid bodies.

So far none of tne discoveries of cmusal organismsin
encephalitis have been confirmed by other workers so that it is
impossible to decide whether the actual organism responsible for
the disease has been discovered or not.

Predisposing (auses. I was much struck by the fact that

practically all my patients were strong, healthy persons with

a good health record , tne only exception being Case 1, wno gave
a history of chronic gastric disturbance lasting over several
years although she nad been comparatively well for some montns

- previous to the cnset 6f encepnalitis. Among the others tae
reasons assigned for the disease were various. One gave a

history of a fall on the nead a month before sne turned ill.
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Another was out of work for £ montias before turning ill and nad
becomelmuch depressed by nis repeated fzilures to find employment.
A third had been very much upset by the death of his wife some
montiths bhefore,followed by great business worries. Three were
demoé@ised soldiers and one a demobilised sailor and althougn

they seemed guite fit physically their friends were unanimous

in every case in ascribing the illness to the nervous strain of
the war. One patiént nac been subject to epileptic fits for
about a year previous To aner illness. In three cases no
predisposing circumstances at all coulu be elicited. In no

case at all was there a history of influenzsa.

LTelationship of Letnargic Encephalitis to Influenza.

Attention nas been drawn by various writers 1o the close
conﬁéction that nas been noticed to exist between the incidence
in time of letanargic encephalitis and influenza. Thus 1t was
just before the onset of tne 191§ summer epidemic of influenzsa
that letnargic encephalitis was Tirst observed in tais country
and the majority of cases reported in tnat year occurred in Llarcn,
April and May woile the sumwer epidemic of influenza reacned its
height at the beginning of July. In 1919 lethargic encephalitis
was most prevelent in the first taree montas of tue year reaching
its maximum number of cases in tone first weeir of Pebruary about
a fortnignt before the spring epidemic of influenza reacned 1its
neignht. Furtiner, influenza was present in Vienna in 1917 wien
Economo described the outbreax of encepnalitis tnere and in Paris
in 1¢186 wnen Netter drew attention to encepnalitis there. In tae
Present year Achard nas drawn attention to tae recrudescence of
encephalitis and influenza at the same time'in Paris. That the
connection between the two diseases is gometaing more than the
mere fact that they both tend to be uore prevalent in the cold
than in the warm montas is aeld by many writers,notably Hamer*®

A . . . . 4 . .
and Crookshank in this country, Cnartler4 in ¥France and Jelliffe

&l
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in America. Crcokshank has been able to show taat letnargic
encepnalitis is no new disease but one walca nas appeared over
and over arain in tne different countries of Europe during the
past 450 years and taat practically every appearance recorded
hag coincided with a prevalence of influenza in the same place.
Prom this he deduces that epidemic encephalitis may "represent
an intensive specialised reactiovn that has pernaps tae same
epidemiological relation to pandemic influenza, as nave tae
prevalences anc epidemics of septic pneumonia and of gast:a-
intestinal disturbance described before and after tnat affection.”
Hamer has pointed out that examination of ‘the recorded outbrea.s
of influenza in talis country shows tnat when the epidemic aas
prevaeiled in spring and summer,cases of nervous type uave
prredominated. wnile Cnartier questioned in December 1%¢18 whether
ietﬂargic encevnalitis is really "an auvtonomous affectioﬁ and
not merely a symptomatic variety of a general infection like
influenza." It is well itmown that lethargy may occur in
patients suffering from influenza but wnether this is actually
encennalitis is guite another question. In a recent paper
howevér Crofton46v aug described the successful treatment by
means of bacillus influenzae vaccine of geveral cases presenting
symptoms suggestive of letnargic encephalifis.

I have beeri unable to trace any connection between my cases
and influehza. Influenza was epidemic in Glasgow in February
and March 1919 but died off then and has not appeared in epddemic
form since. My first case occurred in April 1919. In no
Single case of my 11 had the patient suffered recently from
igfluenza although all of them must have been in contact with
it-during one or other of the three epidemics of 1¢18-1%1¢.

Among American writers tanere is a difference of opinion as to the
Connection of the disease with influenza. Bassoe was unable

to find a history of preceding influenza in any of anis 11 cases
Woods found such a nistory in three cases in 7, Barker, Cross aund

Irwin in 5 cases in 8, Neal in 25 cases in 38 and Tucker in all of
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nis 1. cases. Bassoe suzgesgted, nowever tn at encesnalitis

may be due to a virus walcn in order to become active must

nave been in contact at one ﬁime or another witn that of influenza.
One likely form of connection between the two diseases may be

tnat the person who nas nad influenza recently or who nas bheen
exposed to it without naving had a clininal attack of the disease
ig likely to lmve had his natukal resistance to such a disease

as lethargic encepnalitis lowered.

RELATIONSHIP COF LETHARGIC ENCITHALITIS TO ACUTE POLIOMYELITIS.

In diécu;sing tne relationsaip between these two diseases
‘it is necessary to refer briefly to the "mysterious disease" waich
occurred in epidemic form in different parts of Australia in 1417
and 1¢$18 and whicn anas been described by different writers under
different names sucn as "Acute Encepnalitis of Unknown Origin’
(Mathewson and Latﬁan%v) "a @linically Aberéant #orm of Acute
Poliomyelitis")(Breinl®Y) and "Acute Encephalo-myelitis"
(Cleland and Uampbell49) . The disease was most prevalent in
‘children,umcre than 504 cf all cases occurring in caildren under
10 and had a very high mortality rate, anything from 60% to 80:.
It was cnaracterised by its sudden onset,aiter an incubation
period of 5 to 12 days with vomiting, fever, neadache and
convulsions asta rule, followé&éd by letnargy and confusion passing
into varying degreesof unconsciousness. Cranial nerve palsies
were hardly seen at all and limb palsies were very uwilcommnon.
Death toolk place usually in fatal cases in from 4 to 6 days but
might occur earlier. In recovery cases the acute symptoms passed
off in 10 or 12 days and convalscence was rapid altnough mental
Symptoms persisted in many cases. The lesions found were of thne
Same nature as those seen in acute poliomyelitis,congestion and
haemcrraage, perivascular and interstitial infiltraticn, and
varying degrees of destruction of nerve cells. Their daistribution

was througinout bota brain and cord,all parts of the brain being
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affected, buv escecially the cerebral cortex,tne basal nuclei,
the dentate nucleus of the cerebellum,and tae dorsal region

of the pons and medulla. In practically all of tneir 16.
post-mortems,Cleland and Campbell found tne changes in the brain
to be dominant, greater and never 1ess tonan tnose found in ti:e
spinal cord, a finding quite in agreement with the clinical
manifestations of tne disease. Otner writers, nowever found

the lesions fairly egually distributed between brain and cord.
Inoculation of various animals incléding monkeys with a brain
emulsion from fatal cases reproduced the diséase witn similar
lesions to those found in tne numan case and a similar distribution.
It was hoted tnat the epidemics did not synchronise with, and
could not be comnected witn any epidemic of acute poliomyelitis
or cerebro-spinal fever or influenza. No organism was described
as the etiological factor in the disease.

It is obvious that the description of this disease does
not conform to thnat of any recorded cutbreak of acute policmyelitis
and it is also obvious that it is not a descripstion of lethargic
encephalitis as that disease has occurred in Furope and America.

It seems to occupy a position between these two diseases.

A comparison of the patnological lesions found in lethargic
encephalitis witn those found in acute polionyelitis shows tnat
they are essentially the same and differ only in degree, certain
elements in the histological picture being much more marked
in the one disease than in the other. Perivascular infiltration
is a mucn more prominent feature in lethargic encephalitis than
in acute poliomyelitis but the reverse is tne case with interstitial
infiltfation which is usually very dense in the latter disease.
Nerve cell changes too, are much better marked in acute poliomyelitis
than in encepnalitis, constituting verhaps, the most important
feature of tne former disease walle in the latter they are a very
secondary feature, the absolute deéstruction of the nerve cell

by neuronophagia in poliomyelitis being represented in encepnalitis



by comparatively slignt chromatolysis of tne cell and occasional
glight sugrestion of neuronophagia. Karked differences however
aresseen between the two ciseases in the distribution of the
lesions. In acute poliomyelitis the inflammatory process is
most marked in the cord and affecticn of the brain in most cases
is slight, while in lethargic encephalitis the brain gtem is tae
part chiefly affected, any changes found in tne cord neing of
little account. Wnile affection of the brain in most cases of
acute poliomyelitis is unimportant iﬁ comparison witn the
affection of the cord,lesions nave been fcund by Wickman in tie
medulla in every fatal case of poliomyelitis examined in wnich
death was not due to an intercurrent malady. ''nese lesions
resemble those found in the cord but are said by both Widkman
and Draper to differ in degree. "Phe lesions tend to be
disseminated and no preponderating localisation in the motor
areag, such as is seen in the spinal cord, occurs:. The vessels
most infiltrated are tnose present immediately beneath the fourth
ventricle and the focal interstitial lesions tend to be smaller
than those in the cord. In general the alterations of the
ganglion cells are slignt and are mainly chromatolytic. ihere
interstitial changes are absent the ganglion cells always appear
normal. Usually the more evident tne infiltration.tne more do
the ganglion cells suifer but 1t is remarkable now exceptionally
well preserved the ganglion cells may be in the midst of a densely
infiltrated zone!l Thig description.taken almost verbatim from
Wickman,of the lesions found in the medulla in acute poliomyelitis
could be taien as an almost exact description of the changees IZound
in the medulla in many of my cases of lethargic encephalitis.‘
It is possible then, that the differences in degree of the lesions
in acute poliomyelitis and lethargic encepnalitis are in part at
least due to tneir diftferences in anatomical distribution.

In practically all the large epidemics of acute poliomyelitis

unicn nave been recorded and in many of the small ones a number
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of cases have occurred in waich the symptoms differed from those
of toe ordinary spinal type of tae disease and could be referred
to affection of some part of tne brain, mostly the medulla and
pons. Tnis bulbar or pontine type of poliomyelitis is usually
characterised by various cranial nerve palsies, the nerves mestly
affected being the facial,the abducens, the motoroculi and the
hypoglossal, aithough otners may be affected. too (Wickman).
Sometimes a varying degree of stupor may be present but these
cases seem to ciffer from the ordinary case of lethargic encephalitis,
rapid recovery beinz the rule (Draper). It should be remembered
however, tnat many cases of letnargic encephalitis are very mild
and récover fairly quickly.

If 1ittle evidence is to be found in the pathological
lesions ¢f the irndiwiduality of the two diseases still less is
to be got from the clinical pathologye... In botn there is a well
merked leucocytosis to be Ffound,as a rule,and in both there is,
as a rule,a well marked lymphoeytosis'in the cerebro-spinal fluid.
It 1s true that the spinal fluid cell counts recorded in lethargic
encephalitis are far from reaciing the high numbers found in
acute poliomyelitis but it must be remembered that tne high figures
in the latter disease are found in 1its early stages and so far
no epidemic of~the former disease aas attained such proportions
as would insure caczes being recognised early encugh for
correspondingly early counts to be made. It nas been noted ty
Draper that low cell counts are obtained in the group of cases
of poliomyelitis which show cranial nerve palsies with accompanying
stupor.

The differences between the two conditions are more.marked
wnen we come to stuéy the mortality, age incidence, seasonal
incidence, and symptomatology of both.

Mortality. Comparison of the mortality rate of the two
conditions is difficult because it has varied so much in both.

In lethargic encephalitis it has been as nigh as 62.5% in one

Small series of cases wnile in anotner larger series no deaths
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fdok pléce~at'all.‘j In 126 cases investigated by James in 1918
the mortality rate was 20%, wriile in 242 cases reported by Reece
in 191¢ it was 46.2%. In acute poliomyelitis the mortaltiy
has varied widely in dififerent epidemics and according as cases
without paraljsis are included or not. In German epidcemics

it nas varied according to nfmer between 10% and 22% when only
cases with paralysis were considered. In Sweden , Wickman found
it to vary between 107 and 42% on tne same basis while in New York
in 1916 when many'abortive" cases were included the wmortality
rate was as hign as 27%. It is of interest tnat tne mortality
rate in adults is much higher than in canildren. Wickmmn found
the mortality rate in children under 11 years to be 11.9% while
in patients between 12 and 32 it was 27.6%. On the whole the
death rate in lethargic encepnslitis appears to he higher than in
acute poliomyelitis,. It must be remembered however that
lethargic éncephalitis is still not a very widely-known condition,
so0 that it is probable that many wild cases are not recpgnised and
conseéuently the recorded death rate may be really mucih anigher
than the actual death rate. |

Age Incidence. Acute poliomyelitis 1s essentially a diseace

of childhood zlthougn adults may be attacked too. In the
esse-Nassau epidemic of 1909 v6% of all persons attacked were
wder 10 years of age, $0% under 5 years and.more than 75;. mnder

é years (Romer). In 5496 American cases reported by Draper 96.4%
were under 10 years. 0f 287 cases of lethargic éncephalitis
reported by Crookshank in 1918 44.8% were under 10 years and cf

54 cases reported by Netter only 29%  'were under 15 gears. Of 2«2
cases reported by keece in 1919 50% were under 20 years. The
difference in age incidence between the two conditions seeus

quite definite.

Seagonal Incidence. Acute poliomyelitis is said to be a

disease of the warm weather,wost of tihe large epidemics naving

occurred in summer their greatest prevalence being reacned in July
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or Auvgust. In lethargic encephalitis all the outbrea.s so far
reprted nave begun earlier in the year during the winter or spring.
Tne epidemic of 1918 occurred caiefly in Marcn, April and Iiay the
maximum prevalence being reached in. April. The same was tne case
in France, wnile in Vienna in 1¢17 the outbreak was even earvlier.
In 1919, too, the greztest prevalence of the disease in tngland

was in the first guarter of tne year. It must be remewbered
nowever, thatl epidemics of acute poliomyelitis have occurrec dukring
the winter montns in sweden (Wickman) and America (Drager) while

in Romer'S Hesgse-assau outbreak the mpaximum grevalence was in
October. Two great stress. then spould not be laid on differences
of seasonal incidence.

Symptomatology. "he differences in sympiomatology between the

two conditions are largely the result of tine difference in localisation
of the inflammaﬁory process. Thus cerebral symptoms are marked

in lethargic encephalitis and slight or absent in acute poliomyelitis.

Cranial nerve palsiues are & marked feature of tne former disease

and so is stupor or some form of lethargy, wnile limb palsies

are rare. On the other hand limb palsies are tne prominent

feature of acute poliomyelitis, cranial nerve palsies and stupor

or lethargy being seldom met with. Differences however, in tae

onset of the palsies are mariked. Pne flaccid paralysis of acute

poliomyelitis usually appeanséuddenly and is at its maximum on its
first appearance. Tne crénial palsies of lethargic ence,nalitis

are gradual in thelr onset,and are progressive after tney nave

appeared. The palsies in encephalitis are very often bilaieral

the cne side being affected after tne other, while in poliomyelitis

bilateral lesions are infrequent and it is rare for one palsy 1o
fodlow another. In poliomyelitis residuvual paralysses are of

frequent occurrence, wnile in encephalitis tne vast majority of
paralyses tend to clear up witain a few montis. The onset of

acute poliomyelitis is usually abrupt,often with convulsions.after

& short prodromal period of a few days. in lethargic encephalitis




toe onset is usually gradual after a prodromal period which may
be as long as three weeks,and convulsions are exceptional. The
clinical pictures of tne two uiseases are fairly aistinct but méy
not be so0 well marked When the %¥8B¥e rare cerebral cases of
poliomyelitis are met With.

Inoculation hxperiments. ionkeys inoculated intra-cranially

with virus from acute poliomyelitis usually develop poliomyelitis.
konkeys inoculated intra-cranially witn virus from lethargic
encepnalitis develop encephalitis. This seems strong evidence
that the diseases are distinect but encepnalitis does som&times
follow the intra-cranial inoculation of poliomyelitis virus into
monkeys, and Romer in unis book shows pnotograpins of good examples
of facial,oculomotor.,and hypoglossal palsies in such cases. Tnese
cases are the exception nowever, ratner tnan the rule and not nearly
s0 common ag they shouvla be,1f encephalitis were merely a variety
of poliomyelitis.

Further evidence against the identity of the two conditions
is found by many writers in the fact that no connection nas been
found between cacges of acute poliomyelitis and lethargic encephalitis
occurring in tne same locality, and that with the appearance of the
latter disease‘during tne past two years, there has been no
corresponding increase of the fdrmer,sucn as one migant expect if
the two were the same disease. It must be remembered,however,
that in very few instances has any connection been demonstrated
even between individual cases of lethargic encepnalitis,énd also
that if the prevailing type of poliomyelitis during the past two
yeais nas been the encephalitic there is no necessity thaat the
~Spinal cases shoula be increased in number too.

Lastly it seems to be remarkable that wnile Loewe and Strauss
have discovered in lethargic encepnalitis an organism for wnich
they claim etiologic properties and waicn resemblesin its morpnology,
culture,and growth,the oloboid bodies described by Flexner and
Nognchi in acute poliomyelitis, another worker, Wiesner, has claimed

etiologic properties tor a coccus described by nim waicn is said
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to be the same as the pleomorg hic coccus for waicn Hosenow and
Wheeler claim etiologic propert;es in acute poliomyelitis.

A perusal of the literature of letnargic encepnalitis shows
- that the majority of writers who have considered the relationsnip
between this disease and acute poliomyelitis nave been in favour
of regarding it as an autoﬁomous infection,quite distinct from
poliomyelitis. In my opinion, however, tihne evidence against this
view is almost as strong as that for 1it, and it seems to me tnat
the guestion is yet far fme having been decided, no absolute
proof being yet fortncoming on one side or tie other. i1 we are
to decide that the two conﬁitions are distinct diseases,because
of the different distribution of tne patnological lesions, the
differences in symptomatology resulting largely from these
distributions, the different age incidences und mortality rates,
wnat are we to say about the Australian outbresi? There tne
lesions were divided fairly equally between brain and cord, tihe
symptoms were mostly those of brain affection, the age incidence
was that of ac.te poliomyelitis, and the mortality rate much nigher
even than that of 1etnargic encepnalitis. Iis this an autonomous
infection, too, or are all taree varieties of the same Heine-jedin
disease? Our present knowledge does not seem to me to be full
enouzh to answer this cuestion accurately. Further experimental
work is regquired and especially immunologicai experiments. If
it could pe demonstrated tnal immune serum from acute poliomyelitis
protected against experimental inoculation with the virus of
lethargic encepnaligis and immune serum from letaargic encepnalitis
against inoculation with poliomyelitis virus,fairly aefinite proof
would bé nad of the identity of the two conaitions, while failure
to protect would be evidence against tneir identity. 1t nas been
suggested by liacnalty and others that the relationsnip between the
two conditions may éorrespond to tnat between enteric and paratypnoid
fever the viruses being quite distinct but closely related to one
arother.,

If the two concitions are distinct diseases we must conclude
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that the standard descriptions of acute poliomyelitis have been
rather loose and have included certain encephalitic cases winich

were really cases of letnargic encerhalitis. If they are the

saeme disesnse.we have witnessed during the past three years a
remarkable change in the biological properties of a disease, but
this change is no greater then tnat winich nas during the past 30
years transformed the comparatively uncommon sporadic infsntile
paralysis into the wide-spread epidemic acute poliomyelitis.

Change in tne biological uroperties of a disease 1is by no means
uncommon and changes have occurred even in lethargic encephalitis
during the twc years 1t nas been known in tnis country and in France,
particularly in its infectivity, multiple cases occurring in the
same household much more commonly to-day than two years ago.

What Sydenham5o wrote almost 250 years ago, seems to be true still
to-day. "Nothing in my opinion, strikes the mind that contemplates
the whole and open domain of medicine, with greater wonder, than

the well-known varied and inconsistent character of those diseases
which we call epidemic. It is not so much that they reflect and
depend upon different conditions of climate in one and the same year,
as that they represent different and dissimilar constitutions of

different and dissimilar years."

Smoie G L
R P

72



DIAGNCEIS.

In some cases the clinical picture may be s0 clear and the
symptoms of the disease so well maried tﬁat diagnosis of lethargic
encephalitis may present no difficulty even to one who nas not
previously seen the uisease. In tne majority of cases however,
‘the clinical picture is not clear nor are the symptoms as definite
as tney might be and diagnosis may be a matter of considerable
difficulty, so that tne patient may have to be .ept uhder obserfation
for several days before a definite diagnosis can be arrived at.

Tne difficulty devends largely on tone time of the illness at which
the patient is séen.‘

In the prodromal period a catarrnal condition like
conjunctivitis might suggest tae possibility of the disease to"

‘one on the lookout for it during an epidemic . Other suggestive
symptoms would be headache, shivering, general malaise, gastrie
disturbance and drowsiness, but all these symptoms might occur
in several other'mildly febrile conditions. |

| In the acute illness diagnosis is easier. Heédacne , Dbyrexia
drowsiness, or stupor from waicn patient can be roused, dilirium,
asthenia, an expressionless face, speecin caanges, éonstipation, aré
all fairly tgpical of the disease. Where localising symptoms
are present, diplopia, ptosis, ccular muscle palsies, facial palsy,
dysphagia, are all strongly suggestive of letaargic ence.halitis.
When the palsies are bilateral, ingravescent in onset and transient
. in appeafance the suggestion 1s strengtuaened. The finding of
a definite leucocytosis in the blood and a 1ympnocytosis in a clear
~cerebro-spinal fluid escaping under pressure, wbuld help to confirm
the diagnosis as would also a negative Wasserman?ﬁeaction in the
spinal fluid.

When the patient comés under observation 1ater in the disease
in.a condition of deep coma, in which it may be impoussible to |
determine the presence of cranial palsies, dependence may have to

d .
-b€ Place/ on the history of the illness, tne results of lumbar
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puncture and the absence of such signs or symptoms as choked
disc, albuminuria or glycosuria which might throw light on the
comatose condition.

Differential Diagnosis. The differential diagnosis between

lethargic encephalitis and acute poliomyelitis has been considered
already in discussing the relationship of these two conditions.
The following are some of the commoner diseases with which
lethargic enceuvhalitis may be confused, with brief notes on the
points of difference.

Tuberculous beningitis. There may be a tubercular history
or diathesis. Tubercles nay be seen in the choroid. Convulsions
are coumon., The cerebro-spinal fluid is clear and usually under
pressure but forms a web on standing in which tubercle bhacilli -
may be found.

Cerebro-spinal Fever. llarked meningeal symptoms are
usually present. The meningococcus can usually be found in the
cerevro-gpinal fluid.

Septic Lieningitis. ‘here is often a history of old
middle-ear disease or of injury to the head, ot there¢ may be
a septic condition elsewhere. ~ Tne causal organism is usually
easily demonstrated in the cerebro-spinal fluid.

Cerebral Syphilis. nere is usually a nistory of syphilis.
Optic neuritis may be present. ine cerebro-spinel fluid shows
& well marked lymphocytesis and the Wassermann Reaction in the
fluid is positive. response to anti-sypailitic treatment is
definite. It is possible of course, for lethargic encepnalitis °
To occur in a person with a positive Wassermann Reaction in the
Spinal fluid, and a case in wnich this occurred was reported by
Lortat-Jacob and iallez®L.

Cerebral Haemorrhage. This may be confused with the
épileptiform onset type of encepnalitis, but a history of
Sgphilis or of chronmic renal disease would nelp to clear up the

diagnosis.
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verebral Twnour. here is usually a anistory of persistent
headesche with vomiting and convulsive seizure:s. Chokxed disc
is a common sy:ptom.

Cerebral ‘hrombosis. Convulsions are not uncommon and
paralysis ic gradual in its onset. There is usually a history
of vascular degeneration or of syphilis or an inflammatory lesion
may be present elsewherec. |

Uraemisa. fonere is a nistory of renal disease. Oedema
may bhe present and albumen anc tube-casts found in tihe urine.

Diabetic Coma. Yhnere is a nistory of diabetes mellitvus
and sugaf may be found in tne urine.

Enteric Fever. Tne spleen is usually enlarged and rose-
spots may be found. Harly in the disease the bacillus typhosus
may be recovered from tne biood, and later, ne Widal ﬁeactioﬁ
is positive.

Diphtheritic Paralysis. There is usuzlly a nistory of
recent diphtheria and the diphtheria bacillus may be still present
in the taroat. Craniasl nerve palsies in diphtheria are not at all
lizely to be accompanied by lethargy.

Botulism, The chief symptoms of this disease are said to
be dila.ed pupils, dryness of the mouth and throat, with burning
thirst and obstinate constipation. Stupor, so common in
letaargic encepasalitis, is not cne of then. “here are usually
multiple cases in the same nhousenocla, who have been exposed to
a common soﬁrce of food poisoning.

Hysteria. There is usually a nistory of previous attacks.
The onset is sudden, and tne objective symptoms well marked.
Epileptiform seizures are freguent. Recovery is usually abrupt.
Many cases of encephalitis present functional symptoms.

Myasthenia Gravis and Paralysis Agitans may both be
Suggested by the expressionless facies in lethargic encephalitis
but these are both chroumic conditions and tne nistory of the

illness would be sufficient to dismiss them.
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Lastly, lethargic conditions may occur in influenza, which
it may be very difficult o differentiate from &ethargie
encephalitis. Uranial nerve involvements are not so common
in influenza as in encephalitis and the lethargic state is noﬁ'
likely to be of such long duration. It must be remembered,
however,tthat the view nas been upheld by some observers toat
lethargic encephalitis and influenza are etiologically closely’"

connected.

PROGNOSIS.

With a hortality rate which is exceptionally very low, bub
as a rule anything from 15% to 50%, the’prognOSis cannot be said
to be good. A; regards survival, the majority of cases have a
favourable issue although in my small series 6 out of 11 ended
fatally. 7o judge from my cases,as from mbst other cases
published, a bad prognostic sign is the predomiﬁaﬂ&en of the
general lethargic condition over localised palsies. Uases'in
which localised palsies are well marked as a rule do well, wnile
those in which lethargy is the predominant symptom,as & ?ule,
end fatally. Gradual deepening of thelletnargy into stupor
and then coma, is a very bad sign.

’ As to absolute recovery in non-fatal cases the prognosis
is much more difficult. very few cases seeﬁ to return to
their normal condition within, atleast, a few months. In none
of my 5 regavered cases can recovery be salid to be complete at
the time of writing. In one case dismissed from nospital 8
months ago, the mental condition ﬁas not yet normal when he died
of ulcerative endocarditis a few weeks ago. In another aismissed
foﬁr months ago the mental condition is still so unsatisfactory
that patient can nardly be\allowed out by nerself. The third
case is quite normal mentally, but nas still some sensory
disturbance in one.hand; five months after the onset of illness.

The 4th case, four months after the onset of illness, suffers from
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violent attac.is or dementia, during which ne has to be forcibly
restrained, wnile between the attacks ne is gquite silly. The
5th recovery is still said to talk nonsense at times,tnree and
s half montns after tne onset of iliness. In all these cases
the cranial palsies have cleared up completely, as a rule witnin.
about three months of the onset of illness. Zinnier Wilson ,
Netter, Findlay, Jelliffe, and others have noted tihe persistence
of cranial palsy and mental caanges for many months after apparent
recovery, otherwise. Tne mental changes may be merely glignt
silliness, memory defects, or anxiety siates and, according to
Jelliffe, may be mistaken for hysteria, wnile taey are really
the direct results of focalised lesions in the first and second
frontal iobes. |
The amount of evidence at present available is quite
insufficient to allow of the formation of an opinion of any

value as to ultimate absolute recovery.
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TREATVENT.

In the management of these cases, symptomatic treatment
was tne line édopted. This was directed in the first place
towards the hygiene of the mouth and throat wnich tended to
become very dry and clogged with mucus, and towards the relief
of constipationvwhich is usuwally a troublesome feature of the
disease. Attention must also be paid to tihe bladder, retention:
of urine being a fairly common symptom, and tending if neglected,
to gb on to overflow incontinence. In addition, particular
attention must be paid to the skin, eszpecially in long-standing
cases, bed-sores, to judge from the drencin literature on the
subject, being a common and distressing occurrence in tihe disease.
Personally, I nave not seen tnis complication.

In spite of the prevailing 1ethargy, sleeplessness may
sometimes be a feat.re of this aisease and sedative treatment
may be required. 'nis was s0 in one of my cases where the
ratient was véry restless all day in a state of low muttering
delirium, which tended to become noisy at night, and no real
sléep was obtained until ne was put on to 10 minims of Battley's
Solution nightly. Tnis gave nim several nours of quiet, refreshing
sleep with very beheficial result. 3

" Urotropine has been recommended in tnis disease as in. other

affections of the central nervous system on account of its supposed
disinfectant action in the cerebro-spinal fluid. I used it in
one case,where 5 grains were given every four hours for two days
at the end of which time patient had a severe haematuria, which
persisted for several days altnough the urotropine was stopped
immediately. I was of the opinion that the haematuris was a
direct result of the administration of urotropine, but I have
since found two cases recorded by Combemale and Duhot in which
very severe naematuria bccu:red in lethargic encephalitis wnere
no urotropine or any other drug was being administered, so that

i1t is possible that the haematuris in this case may have had
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nothing to do witn the urotropine. In @snother of my cases
althougn no haemsturia was found during life very intense
congestion ¢f the kidneys was found post-mortem.

Serum Preaiment. In two cases serum from a convalescent

patient was made use of in treatment. The serwn in each case
Was taizen from Case 7 at a time wnen all the symptoms of'the’
disease nad passed off except occasional diplopia and some
sensory disturbance in the fingers of on e nand. Tne cases
treated were numbers ¢ and 10. In Case ¢ the serum was given
intra-thecally in cne dose of 20cc. on the loth day of illness,
when stupor was very marked so tnat it was with very great
difficulty that patient could be roused at all to answer
questions, and respiration was very laboured and signing. The
gserum apparently nad no effect wnatever, as evidenced by any |
improvemént in the general condition, of any alteration in
temperature or pulse and patient hecane more stuporosewstill
till death took place on the following day.

In Case 10 lbcc. of serum were injected intra-thecally
on the 16th day of illness. Patient was thén very drowsy with
unequal pupils and a coarse feemor of the arm. o effect waé
noticed dn the pulse or tewmperature and next day the drowsinesé
seemed to be worse tnah before. Tne dose was repeated on the
following day but with no beneficial resultso far as could be
seen, the drowsiness continuing to increase steadily durins the
next 10 days. Wo further administration of serum was made but
ultimately this ;atient recovered, althoush his illness was véfj:'
protracted. L have since thougnt.,that since in this disease;'
as in acute poliomyelitis, invasion of the central nervous system
may be only a part of a more or less generalised systemic infection
in which the virus seems 1t0 reach the nervous systém, by way
of the lymph channels,in close connection with the blood stream,
and the disease process is situated chiefly within the brain

tissue, intravenous administration of serum would have given
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better results, especially if combined witn the remcval of
20 4o 30 cc. of spinal fluid by lumbar puncture, so as to

promote 1ymph‘drainage towards the spinal canal and so facilitate

the arrival of immune serum at the diséase processes within
the brain and cord tissue. In acute poliomyelitis certainly,
the most recent evidence is in favour of intravenous as against
intrathecal administration of iumune serum, extraordinary good
results having followed +tiis metnod of treatment in wosenow's92
hands.

In the literature of letnargic encevhalitis I nave only
been able to find one case in which convalescent serum was
employed. Wegeforth and Ayer gave 50 cc. of convalescent serum
intravenously in combination with 350 cc. of normal saline
solution to one of taeir cases, giving an intratiiecal injection
of 30 cc. of serum at the same time. A marked febrile reaction
resulted but no improvement. Two days later tne intravenous
injection was repeated but with no beneficial result, deatn
taiing place on the following day.

The success of the serum treatment of acute poliouyelitis
has been found to depend on the serum being administered early
in the disease and it is probable that the same is the case with
lethargic encephalitis. Unfortunately I have had no opportunity
of treating a case early in the disease with convalescent serum,
but the treatment seems certainly much more hopeful than any other.
In selecting a donor of oonvaf%cent serum care should be taken
to see that the Wassermann eaction is negative and the strittest
aseptic precautions should be observed in withdrawing the blood
and separating tihe serum.

Prophylaxis. If it be the case as seems most likely, in

view of tihe multiple cases wnich have been recorded as occurring
in the same housenold, that lethargic encephalitis is spread by
human contacvt, isolation of the patient should be the first

step in prof€poylaxis. Local prophylactic measures to be adopted
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in treating contacts, convalscerts and possible carriers saould
be directed towards attacking tae virus at its most 11 kely
point of éntry into the gystem, the nasopharynx. Doucaing

or spraying with mild antiseptic lotions mignt be advised, but
as it has been demonstrated by Amoss and Taylor that in acute
poliomyelitis the nasopharyngeal secretion contains neutralising
bodies to the virus of that disease, the same may be the case
with lethargic encephalitis, in which case, at least strong
antigseptics should be avoided, as more likely to 4o harm than

good, and only tne mildest lotions employed.
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‘1.
2

5.
6

7e

8.

10.

Description of Phctographs.

Venule in medulla showing well marked perivascula:r infiltration.

Vessel showing zupture of wall and effusion of blood into
surrounding tissue. kixed with blood cells are infiltrating
white cells. These are mostly small lymphocytes but many
large mononuclear cells are also seen.

Perivascular infiltration under a high magnification. The
majority of the cells seen are small lymphocytes but larger
granular cells are also seen. One large cell in the centre
of the field shows two nuclei.

Venule in the pons, cut obliquely showing perivascular
infiltration.

Healthy nerve cells showing Nissl granules.

Healthy nerve cells close to infiltrated vessel.

Nérve cells showing distinct chromatolytic change. The upper
nerve cell in the left half of tne field shows commencing
neuronophagia.

Dense interstitial round cell infiltration. The nerve cells
seen are faintly stained and have lost their Nissl granules.
Small haeﬁorrhage in the lenticular nucleus.

Capillary congestion in the cerebellum.

Slight perivascular and interstitial infiltration in the pons.
Section through the lower part of the medulla showing tﬁe |
central canal. The epithelial cells lining the canal are:

proliferating and the proliferated cells infiltrating the

surrounding tissue.
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