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ACUTE LEPTOMENINGITIS IN CHILDhEN;

its PROGNOSIS and SEQUELAE,

In selecting this subject for a Thesis, I was

influenced by the fact that, although much work hasg

been done recently on the Diagnosgis and Treatment of
the various forms of Leptomeningitis, considerably
less attention has been paid to the after effects

thereof; for this disease, if not immediately fatal,

| exhibits a marked tendency to leave a residue of ill

effects in the form of various deformitiss, which may |

or may not be ultimately recovered from,
Complications during the acute stage of the ill-

ness only, i.e. Paralysis or spasm of muscles,

Metastatic abscessges, Hpistaxis, Irido-cyclitis, ete.

are not dealt with, but only those which remain after

' convalescence from the original Meningeal Inflammation

Naturally, such investigation must be to a large
extent clinical, in that very few of the cases

followed up and examined at intervals are available

| Post Mortem, in order to trace the seat and nature of

| the lesion causing the Sequela. On the other hand,

examinations on fatal cases frequently shew lesions
which might quite well be regponsible for any given

Sequela, and together shewing the latter to be




| dependant, roughly, on three facts:-

(1) ©Fibrous thickening and consequent secar
contraction of a previously acutely inflamed
Membrane, 2lso, probably invariably, involving
the subjacent brain tissue itself. |

(2) Compression of brain tissue by an acquired
Internal Hydrocephalus.

(3) That all cranial nerves and vessels are
gsurrounded by lymph channels directly con-
tinuous with the Subarachnoid space, thus
facilitating the spread of any infective pro-

cess from this area along thenm.

I may mention here that I have been unable t9o
find definite records of any sequsla brought on
experimentally in animals, the subject being either
killed outright by the intra-spinal injection of
organisms, or clse being complstely unaffected.
Courtellement mentions a case of a dog which develspe%
an acute, rapidly fatal, ascending paralysis four I
months after injection of this sort with Meningococciﬂ
althoush it shewed no sign of Meningitis at time of |
inoculzation.

Most of statistics and cases noted were obtainedi
from the Casebooks of the Royal Hogpital for Sick
Children, Edinburgh, for about the last 10 years.

The parents of 42 children discharged either

"Cured" or "Relieved" were written to. Of these 29

answered, and 25 children were brought up for




examination, either once or repeatedly. In addition,
particulars were obtained of the progress of 4 others,|
and also 12 cases which cawme up for treatment or
advice during my terw of House Physician are dealt '
with, including all those of Meningism described.
Cases removed to the City Fever Hospital were !
followed up in the Casehbooksg there, |
I went over the records in the Royal Deaf and
Dumb Institution, and also in Donaldson's Hospital for

Deaf and Dumb, BEdinburgh, and saw all the cases at

I

|

present under tuition in both these Schools. |
It will be seen that all the cases of the ‘

Tuberculous, , Pneumoceccal, and Septic varietieg were

| fatal: all the cases described as suffering from |

Sequelae were discharged after Cerebrospinal Meningitig

of Meningococcic origin, either Epidemic or Sporadic,

and I shall give a brief resumé of the points on waich
the presumption is based that these are only slightly
modified forms of the same disease, |
Naturally in the earlier cases, before the :
present refinements of diagnosis arose, there may have
existed a certain doubt as to the true nature of the
case. I went over, and carefully annotated, the notes
of each, and excluded all those in wWhich there was not
gsufficient evidence, either Clinical or Bacteriological

to bear out the Diagnosis.



The following Classification of Acute Leptomenin- |

gitis was followed, (Osler) veing roughly cast into

three groups:-

Tuberculous , ,

Fever.

2.Pneumococecic
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organisms.
a,)Sporadic Diplococcus
bjEpidemic Intracellularis

Meninges in-

5 ,
volved alonu,n Pneumococcus of |
or in a general Prankel .
Pneumococcic
Infection.

B.Tuberculosis.

a)Secondary %o
Pneumpnia, en-
docarditis,ete.
b )Secondary to
Disease or in-
jury of Cranium
or its Fossae.

EPneumocoecua
a)Following
local disecase of
cranium,or a
local infection
b)Terminal in- E
fection in va-
rious chronic
maladies. k

Various forms of |

Staph¥lococei and
Streptococei.

In Typhoid Fever

Influenza ,Diph-
theria,Gonorr- (Qausative
hoea,Anthrax, (Bacteria.
Actinonycousis }

and other acute i
Digcsases. E

For certain purposes, the following is also useiul.

(1) Forms where bacteria found in Cerebro-gpinal Fluid)

(2) Forms where Cerebro-spinal Fluid sterile,

i
(

b

b

a; Serous

a; Serous.

Purulent.

Purulent (Widal)



| been described here, for purpoges of reference.

The conditions of Serous lMeningitis and Meningism
have been deseribed, and their Prognosis gone into.

I also append a Scheme of the Sequelae tnat have |

(1) Secondary Hydrocephells

(2) liotor Derangements.

a) Paralyges (Local | desoreadySpastic
(a) Paraly (Local or Widespr dd&Flaccid
(b) Persistent Convulsions.

(e) Ankylosed joints. |
(&) Sensory Derangements.

b) Shooting pains in Limbs.

{ai Headache.
¢) Ataxia.

(4) Mental Derangements.

(a) Backwardness in Welking or Speaking,
Pergistent Nocturnal Enuresis.

Eb Mentally Defective.

c) Idiocy.

(8) Sudden Death.

Special Seénses. '

(6) Affections of Eye.

a) Squint. .
b) Corneal Opacities from Keratitis.

¢) Dimness of Sight )With no discover-

or able change in eye

d) Complete amaurosisj'tself.

e) Permanent Blindness(Following Throm-
bosis of Retinal
veins, or Metastaj
tic Iridocyclitisi

f) Secondary QOptic Atrophy. |
g) Homonymous Hemianopsia.

(7) Affections of Hearing.

a) Complete Bilateral Deafness, with |
b) Staggering gait. ‘



(8) Deaf Mutism,

(9) Loss of Taste.

HISTORICAL.

e

Although Epidemic Cerebrospinal Meningitis was

first described as a separate disease in 1805, it was

' not till about 1837 that Lespés reported some

recoveries after an epidemic who "were deprived of
the use of one or other sense." Shortly after this,
the frequency of Post-meningitic Deafness was again
prointed out, and Hilton was the first to draw

attention to the obstructive nature of Acqguired

| Hydrocephalus in 1868. |

Since then, cases of Post-meningitiec sequelae
have been published at intervals, mostly on the
Continent.

In 1894 Dupre first described the condition of
Meningism, and this, together with the rapidly growing
knowledge of Hysteria, and other nervous diseases, |
cast doubts on the possible curability of lMeningitis
proper. As Dupré said:-

"It was very difficult to honestly say that true
"Meningitis was curable at all;” he could only barely

admit the possibility of a chronic Meningitis, and

8till less an acute Ventricular Meningitis, resulting



i

in & chronic Hydrocrphalus., In later years, however,
mainly owing to the researches of Quincke,
Weichselbaum, Still and others, the various forms of
Acute Leptomeningitis have been more accuratsly
differentiated. Cures of true meningitis, with or
without sequelae, are now certain - in Suppurative
cases very seldom, in Tuberculous alwmost as rarely, |
but with modern serun therapy the Prognosis as regardé
the Meningococcic forms is very encouraging, both as

regards the frequency and completeness of the cure.

Causation of Sequelae,

Exactly why certain recoveries snould be marred

by some lasting deformity cannot be explained satis-
factorily, as the nmost severe cases, even 1f prolonged
may be completely cured. On the other hand, very |
slight attacke mey leave permanent after-effectis, d.g%
Hydrocephalus or Deafness in young children. Moreovef,
it will be seen that the majority of my cases followed
severe attacks, and were noted as exceptionally severe
in the only two cases of Spastic Diplegia found.
These latter cases also illustrate the fact that the
sequelae may first appear either at the very onset of
the acute illness, or some considerable time after,
Guring conwvalescence.

Relapses are said to favour the onset of sequela;,

but I have not veen able to bear this out. None of |

the cases shewed any special tendency thus, and in ‘



meny the seqguele first was noticed in the early days
of the illness.

Courtellemont mentions the fact that Abortive
forms of Meningitis are often followed by a Flaccid
Paralysis. In these cases, however, the diagnosis
from Poliomyelitis Anterior Acuta can only with dif-
ficulty be made, and the constituticnal symptoms at
the onset 0f the latter disease are notably slight.

Hilde¢sheim urges necessity of ascribing all the

after-effects to Acquired Hydrocephalus, either

apparert or concesled - the latter if cranial ossifi-—I
cation is complete, and only asserting itself by the |
commencement ¢f symptoms due to cranial compression, i
This view is strengthened by the growing conviction ‘
that many cases of "Congenital" Hydrocephalus are i
really due to & Basal lieniningitis either in utero, or
very early in life and probably specific in origin, |

but is negatived by the pathcelogical findings in meny

cases.

I have been unsble to trace any symptom, train of

symptoms, or defect in previous health which might !
|
render the patient more susceptible to the onset of

sequelae, and can only state that the recovery is less

likely to be complete:-
(1) In very young children, Hydrocephalus being

principal danger. !

(2) In very sevemrm initial attacks, Deafness

being the commonest and most hopeless relic.
(3) In cases where the acute symptoms are very

prolonged.



It is remarkable how great the tendency is for
sequelae, apart from the two just mentioned, to clear
up completely in time; this alsc is against the

Hydrocephalus origin of all.

Pathological Findings.

These will be describted later under separate

headings.

Anatomical and Physiological Points.

e e —

The subarachnoid space of the brain and spinal

cord with its various "wells" or "ecisterns", has no

anatomical connection with the Sub-dural space, and

containg in its meshes most of the cerchro-gspinal

Fluid, normally only about 2 ounces in all., Its only |

communication with the Ventricular System of the brain

is through 3 orifices, z2ll at outlet of 4th Ventricle:-

The Foramen of Majendie.
gThe 2 Lateral Foramina of Luschka. |
It sends distinct prolongations round the cranial
nerves, notably the Optic and Auditory pairs, and of |
course extendsbetween the layers of the Velum Inter-
positum.
Key and Retzius injected coloured fluids into

the subarachnoid space of the Spinal Cord, and noted |

its spread into the Perilymphatic space of the Internal
|
BEar, intoe the Agueductus Cochleae which communicates

with it through the Scala Tympani of the Cochlea, alsT



| —

into the Perineural sheaths of the 7th and &8th nerves‘
in the Internal Auditory Meatus as far as the Lamina

|
Cribrosa. The fluid could never be traced into the ‘

Middle Far, the Endolymphatic space, or the Agueductus

- Vestibuli except in infants, where the non-clusure of

the Petro-sguamosal Suture in the roof of the middle
ear allowed direct communication between this :cavity
and the general Subarachnoid space.

In addition, these authors, with Jochmann more

recently, were able to trace this injection right

forward over the base of the brain, and if the presare
was maintained, shewed that it "filtered" througn the |
Pacchionian Bedies into the Superior Longitudinal
Sinus, thus reaching the blood stream direct.

The lymphatics of the Central Nervous System are |
peculiar in that they commence as ramifications round

each nerve cell,—the Pericellular Sacs of Bevan Lewisjy

and finally ending in the Subarachnoid space, have _
their only communication with the general venous and |
lymphatic systems through the Pacchionian bodies.
The lymphatics of the peripheral nerves are in the
form of tubular spaces between the lamellae of the
perineural sheaths, these channels opening into either
the Subdural or Subarachnoid spaces, Continuations Of

this nature also surround the arteries down to their

minutest ramifications.

10,
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The Cerebro-Spinal Fluid., - |

=i ——

This is now practically accepted as being a
secretion of the Choroid Plexuses by a process
analogous to the selective action of the kidney, on
the following grounds:-

(1) These structures, present in each ventricle
consist of a mass of vessels carrying arterial

blood only separated from the ventricular cavity

<5

by a layer of highly differentiated cubical
epithelial cells. Their bloodsupply is abun-
l dant, by the anterior and posterior choroidal
arteries; the corresponding veins, - those of
Galsn, - are narrow, tortuous, and withdrawn
deeply between the layers of the velum inter-

positum.

Barlow and Lees quote a case of non-progressive
| Hydrocephalus in an infant, where P,l. & cystic de-
generation of these plexuses in the lateral ventricles
wag found,

(2) The normal fluid differs from a lymphatic

transudate (Halliburton) in that it is clear
and limpid, is non-coagulable because it con-
tains no albumin or fibrin ferment, but only a ‘
trace of proteid mostly in the form of globuling
and albumoses, and contains a special Fehling-
reducing body belonging to the Pyrocatechin !
group. Moreover, if the normal balance is

disturbed experimentally, as by continuous




| ness to the Medical Staff of the Royal Hospital for

withdrawal of the fluid by Lumbar Puncture, it
gradually becomes very closely to resemble in
every way an ordinary transudation from the
blood.

Leonard Hill demonstrated that the pressure of
the Cerebro-spinal fluid must corregpond to that in
cergbral veins, and that this balance is mechanically
maimt ained. Any slight increase in tension in the

former is relieved by its removal through the

Pacchionan bodies into blood stream and thus out of
cranium with a sort of safety valve action. Naturally
the intra-cranial arterial tension must always be |
greater than the venous, otherwise the cerebral cir-

culation would cease.

Before going on to consider the wvarious fotms-of
Leptomeningitis, I lmnve to express my great indebtedn
Sick Children, Edinburgh, for allowing me to use
their cases, and specially to Dr John Thomson, whose
Houge Physician I then was.

Dr Claude Ker kindly permitted me to examine the
records of cases admitted to the City Fever Hospital,
and my thanks are also due to the Medical Officers of
the wvarious Deaf & Dumb Institutions in Edinburgh for |
their permisgion to visit the patients and 100k up

Registers of cases under their care,

1024



13.

o the differential

L
L

in

I do not intend to go

fluid in each, this being withdrawn by lumbar puncturﬁ

diagnosis between the varicus forms of Acute Lepto-
meningitis, but merely eppend a Table shewing the
digstinctive characteristics of the Cerebro-spinal

and examined at cnce.
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14.

| Tubercg;ous Meningitis.

The cases numbered 304.

Of these 247 died in Hospital, and 57 were sent
home In Statu Quo, none of whom presented any reason-
able chance of recovery. !

The total deaths from this cause in 1907 as de- ‘
. tailed in Registrar-General's Return, (England & waleq
alone) were 5885, or 1.122% of the deaths from all |

causes, Of these:-

113 (1-9%) were between Q - 3 months.
337 (5+9%2) ® " e B N
1956 (33<2%) " 6 - 24 M
1481 (25-2%) " 2 - 5 years.
984 (16°7%4) " 5~ 10 M
411 (6+6%Z) " ¥ 10 - 15
~ only 584 (9-9%) v " 15 - 45 ® |

thus shewing the prevalence of the disease in young
children, but the comparative immunity of babies
under six months.

The disease is, as shown, almost universally i
fatal. Barlow says:-

"In rare cases of old standing Tuberculosis,
"there may be found Post-lMortem a circumscribed area
"on convexity of brain presenting fibrous circatricial
"material associated with some small caseous deposit
"and scanty granulations indicative of long-healed
"Iubercular changes. These are most often found in

"adults, andso in localised forms of Tuberculous '




"leningitis there may be a slight chance of recovery,
"out if generalised, none whatever," |

Thiemich says:-

"Prognosis is almest always hopeless; none of re- |
"vorted cures have been kept Under observation for
"vears, and in many of them the diagnosis was not
| "rendered complete by finding bacilli in the cerebro- |
 "spinal fluid.®

Martin, however, has recently cocllectad all
cages reported as cured in the literature, carefully |
excluding all those where the diagnosis was not posi-
tive absolutely, the standard required being the dis-

covery of Bacillus Tuberculosis in the cerebro-spinal

fluid by microscope, culture, or experimental inocula
tion.

He found 7 cases of certain remisgsions, all in
| children, and ultimately fatal after an interval of

from 4 months to 2% years, - one after 5% years.

He also describes 20 cases of "certain® complete
recovery, 8 being noted as under the age of 12 years.
Of them all, however, only 3 were watched over a period
of a year, and the shortest time was 3 weeks, 80
naturally the difficulty is to say for certain whether|
|

tne condition was not merely that of remission of the
disease for a time.

In one case, however, & boy died of Phthisis aet.
17. He had had undoubted Tuberculous meningitis at

9 years, and at the Post-Mortem 8 years later the site



of the 0ld Meningitis was found, the membranes over
each fissure of Sylvius specially being thickened and
glued together. There were no recent tubercles what-

ever on the brain.

Of effective Treatment, little is to be said; in
[none of those reported cured, was Tuberculin used,nor
did any special line of treatment preponderate.

In 1905 Drs. Duret and Alexandri gave it as their
‘opinion, after extensive trials in France from 1890-19
that Surgical interference was of no value in genera-
lised cases, and was now given up. In circumscribed

cases, the possibilities were better, but diagnosis

usually impossible, therefore but few cases had been
attempted. _

| gtiles in 1908 reported 2 certain cases greatly
 improved by drainage of the subarachnold and subdural
!spacas, in one the symptoms reappearing if the wound

was closed. Otherwise the attempts to use operative

treatment seem to have been very few in this country.

Seroug Meningitis and lMeningism.

- s

These conditions are similar, the essential dif-

ference being one of degree, both pathologically and
as regards clinical severity. That is to say,
Meningism, as described by pupré, is a train of
meningeal symptoms with no pathological findings here
but slight hyperaemia, whereas in SJerous Meningitis

the cerebro-spinal fluid is in addition increased in

00

15



amount and altered in character. Clinically therefore,
the latter condition fills in the gap between tuber-

culous memingitis - essentially a serous inflammation
|

at first - on the one hand, and memingism on the

other, the prognosis improving vastly with each step.

Also meningism, if not checked, will tend to assumethe:

gerous form,
It is necessary to recall the (Classification:-
(1) Acute Leptomeningitis with organisms in
Cersbro-Spinal Fluid.

8 ) Serous.
b) Purulent.

(2) Cerebrospinal fluid sterile.

(a) serous (albumen may bedightly +
with little fibrinous
clot and few lymphocytss)

(b) Purulent (Widal) |

(1) is not dealt with here, as the serous form
is only an early form of the purulent unless it is

at once fatal,due to a fulminant infection probably

depending on an individual idiosyncrasy.

(2) a. and including Meningism.

Causation.
Never primery, but always secondary to some in- |

fection elsewhere. The actual causative factors are:-

1. The Toxins of any organism capable of produc-

inflammatory changes, specially:-

Pneumococcus. _ |

B. Typhosus, Paratyphesus, OT Coli, from _
Gastro-intestinal derangement. Ofler onlﬂ
saw 5 cases of the serous form in 1500 of |
Typhoid, although slight Meningitic symp—l
toms very common &t outset.

L8



B. Pfeiffer (influenza)

B. Tuberculogis thought by some to be very
important. Armand Delille injected ex-
tracts of toxins obteained from this organism
into subarachnoid space of brain, and ob-
tained pathclogically an acute inflammation

E of Pia mater, with great proliferation of
Polymorph and Lyumphocyte cells.

2. Reflex, as from Teething in infants. Here

process does not usually extend beyond meningism

and is easily relieved.

3. TFrom Middle ear disease. This wmay be very
difficult to distinguish clinically from acute |
primary meningitic inflammation, even although
the latter is quite unaffected. Nevertheless,
an acute speroug meningitis often co-exists
without any actual continuity of infection.

4, Vasgomotor changes, &s in Quinchés ivdeopaﬂﬁd

internal Hydrocephalus (see later)

PROGNOSIS.

Being a secondary disease, very hopeful if the .
initial lesion can be cured without delay. Meningisn
usually passes off scon, and with no difficulty, eg. &
brisk purge to a teething baby.

The serous form is also usually very amenable, and
it is essential to begin treatment early, - Lumbar '
Puncture, depletive measures as leeches over lastold
processes, end purgation -, together with immediate
treatment of the causative lesion. If delayed, the
excess of cerebrospinal fluid mpay get beyond the

balancing power of the cerebral circulation, or the

18,



inflammation may cause adhesions about base of brain, |
' in either case leading to Secondary Hydrocephalus.
Most caseg, however, are completely recovered

from; Riebold reporting 5 perfect cures, where the \

' meningeal symptoms were marked, and the cerebro-spinal

fluid under considerable pregsure, though sterile, All

my cases will &alsc be geen t0 have ended satisfactorily,

7
[

‘ slicht cases not being detailed. |
The behaviour of the Phosphates in the urine is |

' said to be a diagnogtic point.

‘ True meningitis, normal proportion maintained,

earthy 1/3 |

| alkaline 2/3
Meningism, either equal, or :

(as in Hysteria) proportions inverted.

19,



ILLUSTRATIVE CASES.
CASE I.

WODDERBAION & CF GATE STHEET, Wi, Fain Chn

Nothing in Family History or Previous Health,
always "smert" healthy child.

Three weeks ago became tired, dull, and drowsy,
with occasicnal interludes of normal brightness.
Vomited at first, continued headache, neck held stiff,

and has gone completely off fcet.

E 250
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For lest week has had twitchings, specially of |
face, and arms shewed coarse jerky voliticnal tremor,
and has at intervals had slight convergent squint.
Very constipated and unconsciocus for last few days.

On admission was in dazed condition, very irrit-
able if touched, and typical cerebral facies present.I

Pulse 136, irregular and radial felt contracted.

Leucocytes 18000.

Pupils reacted sluggishbly; fundi normal.

All tendon jerks ++, no Babingki or rigidity
present.

Lumbar Puncture. 14 cc. clear fluid rempoved

under considerable pressure; albumen digtinctly +,
fine fibrin clot formed, with few lymphocytes, but no
tubercle bacilli could be isclated.

Heart, lungs, whole gagtro-intestinal tract,
urine and ears healthy as far as could be made out.

After 10 days began to improve, L.P. having been

done twice, and 30 cc. more fluid, as before, removed.

Fortnight later was discharged perfectly well,
except that was not walking, end that arms still
shewed volitional jerkings to less degree.

Two months later was just beginning to walk,

with very unsteady ataxic gait, but unsteadiness of

upper extremities had quite passed off, and altogether

child was very fit.

21.



' but later progress of case pointed to a simple serous

 form, although no primary lesion could be discovered.

Tuberculous Meningitis was diagnosed at first,

Encephalitis was rendered unlikely by the slow onset.‘

CASE II. With Influenza.
MW. aet. 8 years.
Nothing in Previous Health or Family History,

except recent epidemic of influenza.

Ten days ago suddenly began with severe frontal

headache, vomiting of cerebral type, very dull, con-

stipated, and irregularly fevered.

On admission, very drowsy, but irritable if
touched. Marked cerebral facies, with general
rigidity.

Pulse 120, irregular. Temperature 102.5° to

| 104°, Resp. 28. W.B.C. 16000.

Lumbar Puncture. Clear fluid under pressure;

few lymphocytes.
Abdomen, Lungs, ears, etc. appeared healthy.
After 1 week temperature fell by crisis, pulse

slowed to 65, and child had a speedy convalescence.

22.



CASE III. With Pneumonie..
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Admitted complaining of pains in head and

abdomen, drowsginess, cough and fever.

Been dull and irritable for week or so, when
suddenly 5 days ago became flushed, fevered, perspired

| freely, very drowsy, and generally rigid.

On admission was pale, with cerebral facies,
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drowsy, but extremely irritable if touched, and
Stocker's sign pronounced. Cry loud and sharp, no
cough.

Pulse was irregular. Leucocytosis 24000
(Polymorph).

Reacted slightly to Von Perquet (human).

Knee jerks +; distinct tl8che ceretrale.

Lungs, heart, abdomen, ears, etc. no abnormality
found on repeated examination.

Urine shewed medium diminution ef chlorides.

On 14th day of illness distinct physical signs
of Right lower lobe Pneumonis developed, and from this

date uninterrupted convalescence began.

I 2lsc had a case of a child aet.3, who exhibited
all the symptoms and signs of a mild attack ¢f cere-
trogpinal meningitis, except that by lumbar puncture
the fluid was clear; no increase ¢f pressure, but
slight excess of lymphocytes present.

After fortnight's illness, began to recover and

wag discharged well with dlagnosls of Berous Meningitis
In some weeks, however, symptoms cameé on again as

ore and child died after illriess of two nvnths.

(&3
i
L)

P,M, typical findinge of chronic cerebro-spinal

ngities with Diplococcus of Weichgelbsum Wwes found,

and organism isclated.



SEROUS MENINGITIS OF QUINCKE.

S —

(acute idiopathic internal Hydrocephalus.)

This disease is not common, and is probably an
ependymitis of Vemtricles of brain, caused either

(1) by a process analogous tc angioneurotic
oedema, (Quincke)

(2) by an exacerbaticn from some cause,—probably
toxic or psychical of a pre-existing serous
meningitis, of type described elsewhere.

If acute, it is very apt to be confounded clini-
cally with suppurative meningitis, while if more
chronic with illdefined cerebral tumours; but the
cerebrospinal fluid, although under increased tension,
‘does not differ materially from the normal in either

cage.

Quincke reported several certain cures, and stated

that long remissions of symptoms were frequently seen.
The only case seen wWhich might be of this nature

ig as followsa:-

CASE IV

¥.C. aet 67/12 years.

25.



Very marked tuvbercle on mother's side, but

always strong healthy child. When 6 years old suddenly

began to complain of sevem frontal headaches, with
vomiting. Three months later noticed walking becoming
bad, andgﬁadually'became paralysed, and suddenly be-
came blird, with slight internal strabismus of left
eye. Intelligence remained good.

When aduitted, had well marked spastic paraplegia,f
with slight weaknegs of upper extremities and lumbar
centres; double optic neuritis geing on to Atrophy;
|slight lateral mystagmus with weakness of muscles,
cerebrospinal fluid normel in every way, but under
increased pressure;

Pulse 65°75, very irregular.

She gradually became much duller mentally, and
was discharged in this condition after 2 months.

Unfortunately, she could not be found again laterﬂ
80 no further history is available. |

The diagnosis at first was Tuberculous Cerebellar
Tumour. Owing te the mode of onset, the gradual

development of symptoms all well attributable to

increasing pressure, together with the increased ten-
sion of the cerebrospinal fluid, it was later thought

to be possibly a case of the nature under discussion.

26,



ASEPTIC PURULENT LEPTOMENINGITIS. |

i Widal has recently described cases of this con-

dition., The clinical courge ig either slow and latent,
but more often begins with acute and typical Meningeal
symptoms. It seems to ovccur occasionally as & compli-
cation secondary to many acute disorders, - gastro-

iintestinal, pulmonary, etc. - as well as under unknown

circumstances.

The cerebrospinal fluid although thick and
purulent by lumbar puncture, is absoclutely sterile, .
;Widal guotes as a useful corroborative feature the
 fact that the polymorph. cells present show & perfectly
distinet, unfragmental appearance of the nucleus and

cell protoplasm generally, in contrast tc the disin-

itegra.ted and indistinct forms sceen in ordinery sup-

purative meningitis.

PROGNOSIS.

Is excellent, most cases recovering completely.

!MENINGOCQCCAL CEREBRO- SPINAL MENINGITIS.,

| ———

Up til1l recently under thig head were included |

2 disesses.

(1) Epidemie. (due t¢ Diplococcus intracellularis

meningides of Weichselbaum,discovered in 1887)

(2) Post-basic Meningitis uf infants. (first

describted by Gee & Barlow in 1878, and shewn

_7.



'basic" disease, and conversely severe sporadic cases,

by Still in 1898 to be due tc a diplococcus,
very closely resembling that of Weichselbaum)
During the last few years, however, these have
come to be looked upon merely as the
Epidemic})forms of the
§Sporadic |
same disease, the organism of Weichselbaum, being the ‘
causative agent in each, slightly modified in the
latter conditicn in infents, and the sporadic usually ‘
being the milder form.
Koplik, ir one outbreak of 30 cases during the
great New York Bpidemic of 1904-5, noted 6 cases in
infants below R years, which precisely - both clini-

cally and bacteriologically - corresponded to the "Post

in infants or not, may shew the severer symptoms, and
alsc the bactericlogical findings, of the Epidemic |
form, One thing is certain, and that is the special
susceptibility to the sporadic form of infants below
2 years, for which reasons will be given shortly.

The main clinical differences, and their gradual

assumption of the epidemic type as age advances, wer2 |
well shewn by Langmead, who had collected 10 cases of

typical "Post-basic" in children over 3% years.

28.



Rash. Temp. Optiec Amaurocsis.
Neuritis i
Post-basic"| Very rare. Usually A At_least
in infants. slight or | (Barlow |331/3% |
ne rise. & Lees)
. Higher and
| irregular
if fatal.
"Post-basgic" 2 in 10 8 in 10 5 in 10 L in 10
in older had irregulady
‘child:en, Herpes. internit-
over 3% tent.
| years.
Bpidemic 6 in 30 No fixed about Very
form. Purpuric | type, 15% rarely. |
! 5 in 30 usually
had high,some-
Herpes. times in-
termittent
|

The cultural differences are very slight;Still's

organism usually

Grows more rapidly and strongly on agar,

Grows well on broth,

| Has nuch greater vitality,

than that of Weichselbaum.

These digtinctions, however, are being gradually

29

minimised by careful study, notably by Netter. He has |
grown those of each form in an identical menner, and |
' kept that of Weichselbaum actively growing for 4 years,
Their Agglutination and Opsonin Reactions differ,

i.s. the serum from epidemic cases, though agglutinat-

ing the organiasms for, epidemic cases in other parts

0f the country, will not do to those from Sporadic

cases. [



Ker sums up by saying "The diffsrences are go
' slight that they represent a modification of charac-
teristics rather than a distinction in kind." '
A possible cause for thege modifications is as ‘
follows:-
Fowler, with Stuart Macdonald, pointed %o the
likelihood of the organisms in the Epidemic form ‘
| reaching the central nervous system tarcugh the
gastro-intestinal tract, and not through the cribri-
| form plate of ethmoid, baeing their statement on the
' following facts:-
(1) The frequércy with which diplococci are
igsolated from the nasopharynx, voth in actual |
cases and in "Carriers".

(2) The pathological findings point to lesions

! of cord being older than those of brain.
(3) The very early and constant abolition of

the abdominal reflex.

These, together with the following:- |

(4) The eustachian tubes in infants are shorter,
wider, and less straicght than in elder patients

(5) The remains of the Petrosquamosal suture
mey remain unossified for the first 2 years of
life, thersby allowing direct communication
betwsen the middle ear and Meninges,

indicate the possibility that, in infants, the infec-

tion is through the migddle ear direct to middle fossa

30. |




of base of skull, whereas the organisms in older
patients become modified to a slight degree during
their passage through the gastro-intestinal tract and |
vhence to Spinal canal either by lymphatic or blood

stream.

SPORKDIC CEREBROSPINAL MENINGITIS.

Of this class, the cases between 1900-1909
numbered 81, mostly infants.

Of these:- . : |

(a) 9 were discharged apparently cured (11-2%)

(v) 27 were discharged with some Pathological
condition still present. (33+5%)

(c) 45 Died in Hospital.

of (a) 8 were seen again later:-

Cage.

1 was perfeetly well after 4 years. 15

|
1 " " " " 2 " 3 |
2 were " 9 " 1 year 5 & 7
1 was " " " 10 months 3
1 " " " " 3 (1] 11
1 " " n " 2 " g
1 n " " " 6 week s 10

Of these, however, Cases 5, 6, 15 were over age
| 0f 3 years.
Of (b) 15 were seen again later:-

10 had Hydrocephalus, apparently progressive,
except in El Died suddenly 3 years later) Cases

5 & " of Diphtheria 2 years 18 & 1%
later.

2 became Deaf-mutes 21 & 26

2 Mentally Deficient 27 & 28

1 Spastic Diplegia 30




|
Of (c¢) Asmany Post-Mortem reports &s possible wers !
congulted, the most marked feature found veing the i
'almost universal occurence of Hydrocephalus with
lblwcking of the Cerebrospinal foramina below 4th |
| Ventricle by basal adhesions. (Lees and Barlow
found this distinctly present to greater or lesser
extent in 38 out of 50 fatal cases.)

In addition to above, 6 cases came up to Out-

patients for treatment of Sequelae, viz:-

Case.
| 1 Spastic Diplegia &1
' 1 Mental Deficiency 29
1 Severe Headaches (died suddenly) 18
2 Deaf-mutism 20 & 26
1 Persistent Ataxia 34

' Synopsis of Cases. : ‘
Some Pathological condition

Age Cure present on Discharge. Deathi
|
Below 1 year 3 18 36 |
Between 1-2 2 Hydrocephalus '
years 3 5 (1 Deaf -mute 5
1 Secondary Amentia
(1 Sudden death
Older than 3 4 (1 Deaf-~-mute =
2 years. 2 Spastic Diplegia
- 1 Persistent Ataxia

This shews special preponderance (71.@§) of cases

in infants below 1 year, with by far the highest

percentage of deaths, and also discharged incapacitated
|
|
|
|

In this latter class we have (2 Deaf-mutes
2 Mentally defective

1 Sudden death after
apparent recovery.



the rest under this age being sent out either with
progressive Hydrocephalus and emaciation, or else
moribund.

Thus only 5.3% had any chance of complete
recovery.

It is also seen how the prognosis improves in
every way the older the child at the onset, especially

if the difficulty of diagnosing a primary encephalitis

before the use of Lumbar puncture be considered, as
Cage 30 in particular might well have been due to this

disease alone.

Pathologz.

This will be gone into under separate headings.
Some authors, notably Hildesheim, ascribe all sequelae
to an apparent or concealed hydrocephalus. The latter
says - "The most frequent and fatal complication is
"Hydrocephalus. In nearly eéery case which withstands
"the first onslaught of the disease, even in children

"apparently recovered, this is shewn by an increased

"growth of the head or, if this be completely ossified,
"by convulsions, insanity, paralysis, incontinence, or
"low moral tone."

This secms an exaggerated view, in that 4 of my

cases were scen 1l-4 years after the initial meningitis,

and none of them shewed any sign of this complication,

and neither did the 4 children scen after lesser

periods. In addition, one of them died from acute

33.



nephritis a year latsr, but no hydrocephalus, etc. was
fOU.Yld P ol o
Cohn also describes a severe case, completely .

cured, dying scme time afterwards of another disease,

no pathological findings whatever being found P.M. inl
the brain or its membranes.

Moreover, as an acute inflammation of meninges
can hardly be imagined to exiat without coexisting
involvement of subjacent brain tissue, this latter i
condition, if marked, would naturally in process of
healing bring about sclerotic changes, and therefore
contraction of tissue, as well as adhesions between
membranes.

One wmust remember, however, the possibility of

a latent hydrocephalus, as in Case 18, where severe

headache and sudden death followed after a period of

3 years of perfect health.

Prognosis and Treatment.

Until Lumbar Puncture was advocated in 1893, the |

methods of treatment were vague and unsatisfactory;
hot baths, counterirritation to head, and drugs such
a8 mercury having little or no effect on progress of |
disease. ‘
From this time, however, a more rational line :
of treatment has come to be adopted, the first advance

being the systematic withdrawal of the pathological ‘

34.



cerebrospinal fluid, at first only with symptoms of
increased intra-cranial pressure, and then as a
routine in every case.

Koplik reportsd 21 cases treated thus bhetween
1899-1903, mortality being 387 all over, only 13% in
cases above 2 years, while all 6 cases under 1 year
died.

The next step was the use of various anti-

meningo@ecal sera, such as Ruppell, Kollé and

Wasserman, at first subcutaneously, and latterly
directly into the spinal canal. Various isolated
cases ware réported, but Koplik again shewed 13 cases
tresated thus between 1903-5, ages being between 3
months and 11 years.

8 recovered completely, 2 were improving rapidly,

2 died, and 1 was discharged "improved."

In 1907 Flexner introduced his ssrum (see under |
Epidemic) and although the agglutination and opsonin
reactions are not quite gimilar in the Epidemic and
sporadic organisms, this antiserum is of great use in
both forms. The chief points are early and free
injection after withdrawal of an equal bulk of the

infective cerebrospinal fluid, with frequent

repetition if the symptoms do not abate.
Dunn's mortality is charted below; average was

about 20 cases per year for the last 10 years. The

35,
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| death-rate will be noted as dropping to 19%, after

running from 58-80% in non-serum treated cases.
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Koplik treated 13 cases with Flexner's serum, all

sporadic, and 2 were very severe.

Age Cases Cure Death
Below 1 year 3 1 aet. 10 months. Had 2
chronic Hydrocephalus.
Between 1-2 3 3 0
| Between 2-11 o 9 0 |

'. l

Again the mortality will be noted as very great

below 1 year of age, but several cases of cure in
| infants have been reported, e.g.
Rosewarme of a baby aet. 5 months with typical

attack clinically and bacteriologically.

recovered perfectly. No sign of Hydrocephalus etec.

|
40 cc. Flexner injected in 3 doses, and child

2 months later.



3'?.

Only 1 of the present cases was treated with
Flexner, and that after hydrocephalus had shewn itself|
and with no benefit. Intra-ventricular injection of
serum has been tried unsuccessfully in this type of
case.

1l was cured after treatment with Ruppell's serum

(case 5)

CASES

of apparent Cure

oy

CASE V
M.X. aet. 4= (see Fowler, Journal of Neurology
& Psychistry. January 1909).

Typical case of severe sporadic form, cliniecally

and bacteriologicall% treated with Ruppell's serum
intraspinally.

Seen 9 months after discharge.

Is perfectly healthy child, very excitable and |
frequent night terrors. Very bright. Head well ‘

formed, circumference 20" (average 20" - 20%"). |

CASE VI
J.K. aet. 3.4.
Moderately severe attack, with complete blindness

and bacteriologically verified. Became very



 emaciated, but after 3 weeks chronic illness began to

| improve, and discharged month later well, walking and
‘seeing perfectly, and putting on flesh. The actual
|

date of return of sight was not noted.

Seen 2 years latsr.

Been very well. Went to school aet. 5, and is
not backward in any way. Sees well, and fundi are
normal. Head well formed, circumference 201"

(average 20" - 20%").

CASE VII

M. 2et.-4.

Illness commenced suddenly with convulsions,
' some fever and sudden screaming fits. Head retraction
gradvally tecame very marked, with tense fontanelle.

g ss8.fluid removed by Lumbar Puncture.

After 3 weeks symptoms began to pass off, and

after one remissicn for few days, was discharged well.
Died 1 year later of acute nephritis, having

suffered no ill effect from the meningitis.

CASE VIIIX i

J.B. aet. 1.3.

I11l for 3 weeks, vomiting, drowsiness, loss of
weight, frequent screaming fits, twitching of face
muscles, and champing of jaws. Fevered irregul&riy,

neck stiff, and at times firmly retracted, and some




[ Seen 10 months later.

| gradually cleared up, including the optic neuritis.

| general rigidity. Completely blind, no sign of

hydroceghalus, but cerebrospinal fluid under medium
tension. Gradually symptoms passed off, and was
digcharged after 1 month hearing and seeing well, and |

no 8ign of hydrocephalus.

Doing very well, putting on weight, no abnormal-

ity present.

CASE IX

T.G. aet. 5.

Sudden onset, vomiting, head retracticn, drowsy
with screaming turns, limbs stiff and flexed.
Fontanelle bulging and child quite blind.

Gradvally symptoms passed off completely, snd
was discharged after 2 months very well, gaining

weight and certainly seeing.

CASE X

R.I. get. 1.9.

Sudden onset, vomiting, constipation, drowsy but
with screaming turns and irritability if touched.
Head retracticn developed, with rigidity of legs, and
Kneejerks +. Pupils reacted sluggishly; distinct |
double optic neuritis. Had 1 fit, twitching over left

gide followed by limpness, and unaffected by Lumbar

puncture at the time. Lost much weight, but symptoms




Left hospital 6 weeks later, very well, and no

3ign whatever of hydrocephalus.

CASE XI

C.D. aet. °5.

Sudden onset during convalescence from cold;
vomiting, little fever, drowsy, but very irritable
if touched. MNarked head retraction with opicthotonos,
bulging fontanelle, and internal strabismus of left
eye. Cerebrospinal fluid turbid, great increase in

Polymorphc . |

After 5 weeks began to improve, symptoms all
passed off, and after 2 short remissions was discharg«

well.

| Seen 2 months later.

Very well, no sign of hydrocephalus or other

change .

CASE XII

J.8. get. 3.3.

Sudden onget with vomiting, drowsiness, but |
great irritability, irregular fever. Head retraction
develored, squint, diplopla at times, with marked
Photophobia, and after 3 weeks was very emaclated, |
with general rigidity, and unconsciousness. After |
7 weeks illness symptoms began to pass off, and :

finally left hospital very well.



Seen 4 years later.

Been very well, bright, and not backward in any

way. Went to school &t 5, and now,aet. 7.10 is head ‘

| of "infants' class" (average for lst. Standard 7-8). |

No sign of hydrocephalus, and sees, hears, runs,l

| etc. Well, end is a strong healthy boy.

41.
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|' EPIDENIC 'CmEﬁROSPIIJAL MENINGITIS.

The mbr‘tality in this disease has always been
high, and also sequelae have been associated with it
since 1837, when deafﬁess of this causation was first
described. The incidence 1s charted below, with

death rates, in New York City since 1866.

|
|
1
i

I

42.



The death rate in Edinburgh epidemic of 1907 was

78% over 112 bacteriologically proved cases:

60% of all thesccases were under 10 years of age,

and the mortality below 1 year was 91.3%

That in the great New York Epidemic of 1904 - §

|
was 73.5%, and only 84% of recoveries were completely

cured (Billings).

Over various German, French, Portuguese and
Nigerian epidemics, and those in Glasgow and Belfast,
the case mortality varied between 58 - BQZ.

Koplik's experience was that 100% of children
below 1 year died. He based this statement on 23
cases, 18 dying and 5 discharged with progressive
Hydrocephalus and emaciaticn.

Holt never saw one under 1 year old recover,

and he lost 83 in one epidemic,

During the 1907 epidemic, 61 cases were admitted
| to the Children's Hospital, but if not immediately
fatal, were sent on to the City Fewver Hospital for

treatment there ——

43.



| Synopsis of Cases.

Age Cases Cured Died

e I

Under 1 year| 22 | O 22|

Between 1-2

years 9 1 (complete & permanant I
| after 2 years) 8

Between 2-12| 30 15.0f these 9 were seen 17

vears from 1-2% years afterwards.

6 were absclutely healthy
and 3 were deaf;~2 of which
were alse mute, and the
other having an ankylosed
anklejoint.

In addition, 3 more were seen for treatment of

| the sequelae later:-
Case
1 Deafnute 23
1 Persistent Convulsions 33
1 Paraplegia (passing off) 32

| The treatment, as in Sporadic, was vague and

" unsatisfactory until the introduction of lumbar
‘puncture, end later the use of varicus anti-
| meningococeic sera by Kollé, Wasserman, Ruppell,
|Merck, gnd others, with varylng success until it was }
'eumloyed by intra-spinal injecticn, the subcutaneous

| method having been given up. ‘
| More recently Flexner, at the Rockefeller
EInstitu.t.e, end Dopter at the Pasteur Institute,have !
broduced Antisera apparently of much greater utility

lin this conditicn than any of their predecessors.
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The former, first used in 1907, is obtained by
utilising the horse as provider of serum, the process
of immunisation being long and difficult, vaccines
being first injected, snd then live cultures with |

injection of an autolysate prepared from the

diplococcus alternating with it. Injections are made |

thus about once a week.

| The serum has a distinect bactericidal action,

and must therefore of course also have an anti-
endotoxic power; hence the necessity of injection
direetly into the seat of disease.

| The main points in its application are:-

(1) Early and sufficient doses (circa 30 cc)
repeated at intervals of about 24 hours till
the symptoms yield. ‘

(2) Withdrawal of atout as much of the infective |
cerebrospinal fluid by the lumbar puneture

‘ through which the serum is injected later.

(3) Similar treatment of relapses.

‘ The Resvlts may be summarised as follows: -

|
injecticn. :

‘ (1) Fall in Temperature, vsually following first
(2) Great improvement in general condition, and
rapid smelioration of symptoms, rigidity being
last to diseppear.
(3) Cuts disease short, within 11 days on an

average, instead of some weeks.




(4) Cerebrospinal fluid very soon lecses turbidity;

mostly intracellular, and of slight vitality.
Exudate rapidly clears up.

(5) Relapses are few, and yield easily.

(6) Recovery is complete.

' Actual Case Mortality.

| )
| In the early days of servm treatment, this was

‘hrought down to 35.45%. To shew how prognosis has
Iimproved more lately, I append Flexner's figures for
' all cases, 523 in number, treated with his serum up
to January lst. 1909 (Holt).

He issues serum free of all charge, only
stipuvlating that a complete report of each case

treated should be returned.

organisms are much diminished in number, become

i Age Cases Recovered| Died Mortality |
0- 2 years 59 34 25 42.4% |
2-5 " 88 63 25 28.4%
5-10 " 104 88 16 15.4%

10-15 " 70 54 16 22.9%

Total
0-15 years 321 239 | 82 25.2%

15 and over | 202 129 | 73 36.1%

All Ages 523 368 155 30.8%




| correspondingly been better.

47.

Of cases under 1 year, 25 were treated; 13 (52%)
recovered completely, 6 of these being injected during|
firgt week of illness, and only 1 injected so soon
died. Of the fatal casegs, 4 shewed signs of Hydro-
cephalus before treatment began.

This, of course, includes all the earliest cases,
and more recently, since the serum hag been more

easily available, and better understood, results have

Netter results are shown below, and the contrast
between serum and nonserum treated cases is marked.

In addition, his last cases, 50 in number and

all treated with Flexner, show & case-mortality of

only 18%, or 8-89% if cases moribund when first seen,
or dying frum intercurrent disease are excluded. 1/3

of these cases were under 2 years of age, and mortality

|
was 15.4% : I
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' moribund when first'seeﬁ, and those dying from inter-

Dopter also renorts 196 cases treated during
1909 W1th hls OWn Serum (nature not accurately known) |

Mo:tailty was only 15. &m, or only 10- &% if casges
current disease are excluded.

COMPLETENESS OF BECOVEBY

Non-gerum treated cases,

Many recoveries were marred by some lasting

sequela, the frequency being given as

16% by Billings, in New York Hpidemics.
23*5% by Netter in Paris. |

The large number of deaf-mutes in Germany, |

| Austria and surrounding parts where spotted Fever is

s0 prevalent bear this out, also the fact that the

Glasgow authorities found it necessary to s8tart a new

| Deaf and Dumb School because the number of these

children increased so0 markedly after the great Epi-
demic in 1906-7 in that town.

In Bart's Hospital Reportis 1876, deafness is said

| to “usually follow",

Cohn at Posen collected 27 cases wnich recovered
during their Epidemnic of 1905-6-7; mostly treated with‘
vacecines, and the case-mortality was 61%. He divides

thege 27 into & clasgses>™
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Mild. lioderate. Very severe.

8 Cases,all |15 Cases. 14 Cases.

children, | & complained of ' & were absolutely
and all com | weakness of limbs. |Deaf, and in 2 of
pletely re- | 3 complained of these there was a
covered,now | Impaired Memorxy. co-existing Facial
being nomwl 2 Diminished Intel- lParalysis. 1l of
children. ligence, Several them died a year

had Headache on | later of piphtheria,

exertion,stooping, ‘but no pathological
etc., but in sever- | findings (Naked Eye)

al paralysks com- | The 4th case (a
pletely disappeared child)recovered com-
in time. pletely.

1 adult shewed
Hydeocephalus some |
months later, and '

' 1 child shewed Pro- ‘
gressive Hydroce-
lphalus & Idiocy. '
|
[

From this he adduces that the milder the attack

I . p o : q

the better the prognosis, and also that the recupera-

| tive power is greater in children. Against this is
the fact that in children only the mild cases survived

the initial attack unharmed, with very few exceptions.

Serun- treated Cages.
There is no doubt that the risk of segquelae is

' remarkzbly lessened, the more so as the urgent neces- ‘_

sity of early treatment is recognised, eg. Robb

treated 90 cases, with a recovery rate of 71%. Of

these, 4 were deaf, but & of them had shown it before

any injection was given. The other shewed signs of

Mental Impairment later.

Netter has reduced the figure from 2357 to 2.857

Vaillard renarks on "The rapid clearing up of the |



disease, leaving no sequelae after it."
Holt, commenting on Flexner's last report, said

"Sequelae are very infrequent, probably due to shorten:

"ing of disease. When they have occurred, it has been
"in casges treated late, and often before serum was

"injected at all. In almost all other cases not

"fatal, recovery has been complete."
In Flexner's series of 307 Recoveries, there

were 19 Cases of Sequelae:-

except one also blind, and was in this|
condition before being
treated first on 22nd day.

12 %all under age of 12}Deaf; one of these (aet.ll)

2 (aet.12 and 17) Sudden Death on 35th and
130th day respeciively from

concealed Hydrocephalus.

1 (aet.9 years) Blind of 1 eye from Irido-
cyclitis,
(aet.9 years) Severe Kyphosis.
(aet.25 years) Mental Impairment.

1

1

1 (aet.24 years) Severe Headaches.
1

(aet.18 years) Protracted Arthritis and
Choroidites.

|
|
Netters series of 48 cases shewed only 2 with i
|
Sequelae. |

1 (aet.8 years) Deaf.

Paralysis of Lower Extremi- |
ties, with Neuritis; gradu- |
ally improving. |

1 ( ditte, )

Thus we have 355 cases in all, and only in 5-4%

wag there any sequela.

In only 3 of the cases was the time of onset of

T T
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sequela noted, - very difficult in children - and here
| deafness shewed itself first before the 3rd day. Many
of the cases were not injected till late in disease,
and 5 of them were noted as "Exceptionally Severe."

It must be reﬂémberad, ag before, that these
include the first cases treated, before the necessity

| : 3 . Y C
'of early injection was sc emphasized.

I shall now proceed to deal with the different
Sequelae separately and in more detail, also giving
illustrative cases of each. TPFirst I have placed a
résumé ¢f the Pathological conditions usually found
Postmortem, drawn from the works of various authors,
notably Councilman, Mallory and Wright, who had a

large number of cases in New York.

It will be geen that all the cases described |

followed Meningococeal Meningitis, either epidemic or |

sporadic, therefore it isg the pathology of thig form

gspecially which is gone into.

PATHOLOGY,

|

The process is one of inflammation of the Pia

izter with a seropurulent, fibrinopurulent, or

purulent exudate most marked over base, and with

‘gradually increasing ¢2 dema and thickening of the

|
|memhranes.




This process also invades

(1) Tissue of brain or spinal cord.

(2) Substance of cranial or spinal nerves,
microscopically shewing the usual infiltration with
cells and organisms, most marked immediately below
meninges and round the dilated blood vessels.

here ares often extensive areas of actual
softening with heemorrhapges and the neuroglia shews
acute proliferative change, very marked round
ventricles. The surfaces of the latter are usually
soft and mushy, with varying amount of purulsnt fluid
which in more chronic cases, usually with adhesions
about bage of brain and great dilatation of
ventricles, may be quite clear. The evolution of
the latter conditicn was well described by Von
Ziemssen,

The 2-6-7-8- Cranial Werves are most affected,
and the inflammation can definitely be traced outwanis
from the brain along their sheaths. In acute cases
the 7th and 8th nerves may be imbedded in a mass of
pus, the 8th being most disintegrated; its sheath
being often softened and broken down, and the nerve
fibres themselves infiltrated, the internal ear being
filled with pus.

In chronic cases the exudate is gradually

converted into dense cicatricial tissue, causing

(6]



further adhesions, and with final shrinking and
drawing together of the parts. It may be, however,
practically completely absorbed in time, so that no

gign of inflammation is lz=ft.

In gporadic casesp Lhe processges are usually less |

acuts, and in infants better limited to the
subarachnoid space about base of brain. Many of the
immediate gymptoms - head retraction, amaurosis,
vomiting and screamning fits - may be attributed to
irritation of nerve tissue in this neighbourhood
(Ferrier).

The accepted view now is that many cases of
"congenital" hydrocephalus are really due to
meningitis in very early life - either intra oxr
extra-uterine., This is borne out by the fact that
meny casgses of secondary hydrocephalus follow a very
mild, but recognised, attack of true meningitis in

later life.

ACQU{3ED HYDROCEPHALUS.

prm—

The frequent presence of this condition is
undoubted.

Of the 27 cases of sporadic cercbrospinal
meningitis sent out I.S.Q., 22 showed it to a

greater or less extent, and in many of these it was




rapidly progressive to a fatsal termination.

Leeg and Barlow, in 50 Post-mortems, shewed a
great dilatation of the Ventricles of Brain in 29
cases, and in only &€ was the accumulation noted as
slight or barely recognisable.

Although I did not see a case of it noted as
occurring after the Epidemic form, cases have
frequently been reported in the literature, notably
by Joslin, Knox and Sladen, Cohn, Koplik, and others;
in some the pisence of this complication was not
suspected till the condition was seen after death,
so indefinite was any symptomatology which might have
been pregent previous to this.

In 35 cases of Hydrocephalus, admitted or seen
for this condition, the primary condition was noted
as follows:~

"Congenital® 19

Secondary to C.S. Meningitis 7

Birth Injuries 3
With Congenital Syphilis 3
With Cerebral Tumour 2

=

Misplacement of Cerebellum

VARIETIES
(1) Apparent.
(2) Concealed.

Occurring where cranial ossification is complete
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May assert itself during acute illness, during con-
valescence, only after some mounths, or may cause
sudden death, following apparent good health.
Classical symptoms are:- Paroxyswms of severe head-
ache with vomiting, irregular fever, pain in back of
neck and extremities, various paralyses, convulsions

and coma.

CAUSATION.

3 Theories are given.

(1) Obstruction.

Here there is some 1lmpediment to the free
outflow of cerebrospinal fluid frowm ventricles,
usually by obliteration of foramina at outlet
of 4th Ventricle. The normal nature of the
cerebrospinal fluid in many cases (Lees &

Barlow) bear this hypothesis out. Possidbly

there may also bhe obstruction to veins of
Galen from syread of inflammation to velum |
interpositum, and hence interference with
venous, and therefore cerebrospinal fluid,
return. It is unlikely, however, that this
last is of much importance, as these veins -
return flow from Choroid Plexuses - are Very
small compared to their arteries, and are
deeply withdrawn from the ventricles. It has

been shown that the Pacchionian bodies are the
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true passage-way for the cerebrospinal fluid

into the blood~strean.

(2) Inflammatory.

In most Postmortems, the ependyma of vent-
ricles and epithelium covering choroid plexuses
are seen to be thickened and granular, indica-
tive of inflammation. This, of course, means
increased secretion of fluid, and this cause

is borne out by the altered nature of the

fluld-increased albumen etc - even in simple

serous meningitis, where the teusion, as

estimated on lumbar puncture is also increased.

(3) Paretic Dilatation of Arteries to Choroid

Plexuses.

These plexuses of the Lateral Ventricles
have & douhle arterial supply viz:!:- anterior
from Internal Carotid, and posterior from
Basilar artery. If from inflammation about
these trunks, a paretic dilatation of vessels
was cauvsed, naturally an increased secretion
of cerebrospinal fluid would take place. This
view was advanced to meet the fact that in
Tuberculousg Meningitis, where the inflammatory
changes are marked in the anterior fossa of
skull, hydrocephelus of scme degree is a con-
stant feature. It is unnecessary, as in this
form of meningitis there is a very constant

corresponding inflammation in the ventricles
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themselves, as Cause (2) holds.
Probably the Inflammatory and Obstructive causes

| go together in most cases, viz:-

' First we have the acute Hydrocephalus at very
‘oneet of the meningitis, and if the excess of fluid
‘ thug secreted is got rid of at once by either natural

or artificial means (1umbar puncture), no harm may

' result. This happy termination will be seen to depend

on absence of early basal adhesions, ocbliterating

foramina from ventricular chain, although doubtless

thig may occur at very beginmming of the acute illness.
Secondly, if the inflammation passes off with no

obstruetion so far, there is the later possibility of

obliteration of these foramina by cicatrication and

contraction of the affected parts, and consequently

| damming back of the cerebrospinal fluid.

We do not know what excess of fluid can be

removed by natural meang, if no obstruction is present
| Once the distension of ventricles has attained a cer-
tain magnitude, there is additional blocking caused
‘by squeezing of brain tissue, and consequently of the
thin-walled veins and lymphatics, between the growing
accumulation and the unylelding cranium. As there
(must be & disparity between the arterial (in choroid
plexusBes) and venous (therefore cerebrosginal fluid)
bPressures in order to maintain the cerebral circula-

tion at &ll, the secretion of cerebrospinal fluid will
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continue, with corresponding exaggeration of the |
hydrocephalus.

It is doubtful if any retrogressive change is
possible if obstruction is present. Some cases ‘
(16 - 17 - 18) shewed apparent quiescence for 2 - 5
yvears, but 2 of them died very suddenly, and the other
| died of diptheria;-no Postmortem obtained.
| The presumption is that in the chronic cases - |

in well=nourished and intelligent individuals with

hydrocephalic heads_- the brain has accommedated
itself to the new conditions perfectly, and that no
obstructicn to the normal cerebral circulaticn is
present. Ruffer notes the case of a very brilliant
medical man aet. 33 with an enormous hydrocephalic
head!

Lees & Barlow describe a case of apparently
quiescent post-meningitic hydrocephalus dying months
later of an intercurrent malady, and here a cystic
and degenerated condition of the choroid plexuses
was found.

The special tendency to the develcrment ¢f hydro-
cephalus seen in the sporadic form in infants may bve
explained as follews:-

(1) The great chronicity of the disease - not at
once fatal owing to its comparative mildness -
together with the concentration of the disease

about the base, and the special vulnerability
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of the tissues.
(2) The more sbundant secretion of cerebrospinal‘
fluid to supply the repidly developing nerve ‘

tissue, together with the fact that the

|
Pacchicnian bodies are less developed early !

in life, would tend to the easier derangement

of the normal cerebral circulation.

EFFECTS OF HYDROCEPHALUS.

After complete ossification of skull, this com-

plication may assert itself weeks or menths aflter
apparent cure ¢f the meningitis with symptoms pre-
viously noted, and will cause death after a more or
legs chronic illness.

Sudden death may follow after a similar perioed
of absolute health, and no lesion being found P.M.
except the ventricular accumulation (Case 18): the
cause of death being either due to cutting off of
blood supply to, or to direct pressure on, the vital
centres in medulla. In the case mentioned death was
preceded by severe headache for some weeks, and in
any case of this nature the possibility of an exacer-
bation of the previous ventiricular inflammation must
be considered (see Serous Neningitis)

Before the cranial sutures are ossified, the



inersasing tansion can cause expansion of the vault,
and therefore symptoms ars usually less acute.

That all sequelas are due primarily to an
acquired hydrocephalus is negatived by the following: -
(1) The pathological findings in fatal cases.
(2) The great tendency for sequelae to pass off,

thus indicating a paralysis of function rather

than a destruction of tissue, Deafness being

the notable exception, but it appears very :
early in the meningitis, and here (1) is very |
definite.

Temporary amaurosis in infants, and not in
adults surely depends on the more delicate andf
less fully developed visual centres in the

former?.

Moreover, amongst others, 2 of the cases of

mental deficiency (27-28) had definite blind-
ness during the acute illness, but later saw |
perfectly, with no fundal change, and now, aftsy
nearly 10 years exhibit no sign of hydrocephals

whatever.

(3) Special sense affections are not common in
chronic hydrocephalus.
(4) Yone of cases of sequelae here deseribed

exhibit any of the signs of increased intra-

cranial pressure - convulsions, generalised

paralyses, etc - together with the usual mental
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TREATMENT .

condition of hydrocephalus.

Case 18 sheawed P.M. a very marked hydro-
cephalus, the sac exercising considerable
pressure on optic chiasma and tracts, and this |
child had never had any visual trouble what- '

EVEr.

Operative neansg - the only rational form - have
so far been very discouraging once the hydrocephalus
is definitely established.

The importance of early, and, if necessary,

repeated withdrawal of the excess of fluid by lumbar

punctire in the acute meningitis has been emphasised.
|
Later on, if the wventricular system is cut off

|
from the spinal canal by adhesions, no benefit could
result from this;, moreover no success has attended

ventricular puncture direct. Little or no benefit

has been demonstrated by ligation of the carotid

arteries. .
In 1898 Watson Cheyne and Sutherland, bearing in:
mind the principles of the cerebral circulation as
laid down by Hill, first proposed drainage of the
lateral ventrieles directly into the subdural space.

They shewed one case with merked improvement; after

6 months there was diminution in size of head, and

no untoward symptoms whatever, and it is interesting
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to note that each latzral ventricle had to be oper&mdl

upon separately, owing-to blocking of foramen of Monros

Since then, several cases have been reported.
Ballance had a cure by this means after hydrocephalus
had been present for 6 years. The child, although
deaf-mute, was very intelligent, and learning to spsak
rapidly.

Taylor notes 6 cases, 3 dying, and 3 shewing
marked improvement.

The possible success of operation seems to
degend on: -~

(1) Early operation, as anything interfering with
the development of a child's brain during the
first 3 years of life is very serious, the
normal development within this time being
enormous, including the medullation of pyra-
midal tracts, etc. |

(2) Must ensure slow, steady, and permanent

drainage.

(3) Minimum of brain manipulation.

ILLUSTRATIVE CASES. (Selected)

CASE XIII. Rapidly Progressive.

Boy aet. 7.

At '5 had moderately severe attack of sporadic




form, and week or two after onset was noticed to be
blind.

Head now distinetly hydrocephalic, circ. 134"
(average 16") and very emaciated.

Died 5 months after onset, head gradually

inereasing in size, and he remained blind.

CASE XIV. More slowly progressive.

Boy aet. "5 with mild attack of sporadic form.
After 2 weeks noticed to
be blind, no other ocular
symptoms or signs. L.P.
shewed clear fluid under
tension, albumen +, and
few lymphocytes.
Discharged after "3 with
progressive hydrocephalus
and quite blind.

Seen .2 later.

Sees. Head heavy and falls back, mrked hydro-
cephalus, all sutures gaping, circ. 183" (average
17 - 18").

Seen '3 later.

Still progressive. Circ. 19" and child is now

very emaclated. Sees, and pupils react sluggishly.
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CASE jcnl‘A Slowly Progressive.
Boy aet. 9.
At 3 had some fits, head retraction, and scream-
ing turns. Very irritable if touched, and gradually
| became emaciated; symptoms slowly passed off, but
head bezgan to increase in size.
Now he shows distinct hydrocephalus; circum-
ference of head 18" (average 17")

' Seen 7 later.

Head increased 13" in circumference, sutures

closed, but fontanelle wide open and tense. Sees and |

hears well, is just beginning to walk, and seems good }

| tempered, intelligent haby

' CASE XV. Progressive; apparently gradual

3locking of foramina at base of brain.

Girl ast. 9.

2 months ago had mild attack of sporadic form;
symptoms slowly passed off, but great emaciation;
noticed head was growing larger, and now exhibits
marked hydrocephalus; head circumference 187/8“
(average 17"). Soon after onset was noticed to be
blind, and from beginning has been very restless, with
frequent screaming turns, and cerviecal rigidity.

Eyes exhibit slight lateral oscillatory move-
ments at times; pupils inactive; eye-grounds normal.

Lumbar puncture - 20 cc. under great tention

‘removed. Albumen slightly +, no cells or organisus.
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| After 10 days.

Head messures 3" less, and probebly could see.

After 10 days. |

Head increasing in size again gradvally; Lumbar
puncture been done several times, but no tension of |
fluid, and no relief of cerebral tension.

Discharged after 2 months, slowly progressive. ‘

=

Segen after 3 months. ‘

Head increased lé/S" Certainly sees, but does
not recognise mother; 1lies constantly in relaxed,
apathetiec condition.

Pupils moderately dilated and resct sluggishly.

Fundi normnal.

CASE XVI. Sudden Death, after apparent quiescence.

Girl aet. ‘4.
Attack of medium severity and gradually recovered.
"3 after onset noticed head growing larger, and that
she had been blind since soon after onset. At this |

time head circumference was 175" (average 16%4") and

all sutures widely open. Quite blind; pupils dilated
and inactive. '
3 months later began to see, and a month later

left hospital seeing well, and discs normal. She had

' lost tension of fontanelle, and was putting on weight

rapidly.

After 2% years.

Just died very suddenly; no cause known. Had
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grown well, with no further increase in size of head,

and was happy and intelligent, with good sight.

CASE XVII. Death from intercurrent dissase.
Apparent quiescence.

Girl aet. 2.9.

At 1.8 had moderately severe attack of sgoradic
form. After 2.3 weekz, symptoms gradvally passed off,
bhut head noticed to be growing too large. This has |

ceneral weakness.

©

slowly increased, with great

Intelligence not altered, spoke as much as before

| illness, walked with assistance, and held head up welll.

Now head circumference 20%" (average 19" ). She
is rather drowsy, and speech is becoming more uncertﬂq
Gait steadﬁ, and lumbar puncture shewed no excess of
fluid.

After 2 years.

Death reported from diphtheria.

Had heen very well since discharge, head not
increased in size, and fontanelle soon closed com-
Pletely.

Was not backward at all for age (5).

CASE XVIII. Sudden death, after gquiescence.

Boy aet. 5.3.
Complaint. Severe frontal headache, with vomiting
Duration. 2 weeks.

Had severe attack, of sporadic form, at 1.6, but
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|
left hospital after 8 months completely recovered.

Began to speak at 1.8, and no sign of disease What- ‘

ever till 2 weeks ago. |

Then headachs began, no cause, persistent, \

| evidently severer paroxysms, and relieved by pressure.

| aches .

 POSTMORTEM EXAWMINATION.

Also vomiting of cerebral type, not ssvere, as child |
was never confined to bed. Has lost weight rapidly.

On admission.

Very drowsy and apathetic, intelligent if roused,|
and headache still present with slight cervical
rigidity. No sign of hydrocephalus, and sight,
hearing, gait, muscularity and sensation unimpaired.
Pupils dilated, react well. Ophthalmoscopically;
slight éongestion of veins.

Continuved to lose weight, temperature persist-
ently sub-normal (97.6° to 98.2°) and pulse 102,
regular, tensgion avsrage.

Headaches completely relieved with antipyrin,
mental condition distinectly brighter, but child died

suddenly and unexpectedly 3 weeks after onset of head-

Well developed child.

Brain (see stereoscopic photograghs).
Marked general flattening of conveolutions; no |

recent acute inflammation.
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On removwi ng the brain, the infundidbulum, which
projected as a thin bladder or cyst-like structure,
burst, and about 10 ozs. of clear cerebrospinal fluid
escaped from the ventricles.

There was distinet old fibrous thickening,
especially over the under aspect of the Pons and
neighbouring parts of brain, evidently the result of
an old basal meningitis.

The cersbellum near the medulla was adherent to
the latter, and formed a cone-like projection passing
down into the foramen magnum.

The membranes were thickened over the various
cisterns, and there was matting of the roots of the
cranial nerves.

The distension of the 3rd. Ventricle and infundi-
bulum had caused considerable pressure upon the optie
chiasma, and to a less extent laterally on the tracts.

Other Organs.

Only some congestion, specially of lungs.

Summary .

Chronic Hydrocephalus secondary to basal
meningitis.

OVER.
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LOSS < V’s’"_”

This ranges from Temporary Amasurcsis, seen in
infants, tc¢ Permanent Blindness from Secondary Optic
Atrophy, usually geen in older patients.

The cause has been described earlier es being in

| most cases actual involvement of the nerve-paths by

organigmal c¢r toxic action, and not having acquired
hydroccephalus as the initial complication, presumably
because the optic nerve trunks are stout, and can
easily accommodate themselves to the conditions of
ineressed intra cranial tension (vide Case 18)
Boerhaave described the case of & French beggar,
who had for some reason been trephined, and used to
golicit alms in the bit of his own skull! On pressing
over the exposed dura mater, he used to put himself
into a deep sleep, "with all symptoms of apoplexy",

this being preceded bty & phase of specks before eyes,

and then complete blindness. On relaxing the pressure

the symptoms passed off in reveise order. This train
of symptoms, however, is only characteristic of an

acute cerebral anaemia.

Temporary Amaurcsis.

This form, described &s a form of blindness
where the patient can see nothing, nor can the Boctor,
ig frequently seen in infants;~the figure already

civen being 337 of all cases. It is not described as

(i B0




- may be no other sequel whatever, nor does the blind-

| plind during the acute illness. Of these:-

a2 symptom in older people, and is not usuaslly seen in
& chronic hydrocephalic case,

The light reflex is sluggish, and the,pupils
dilated as & rule, the presence of the former shewing
the integrity of Meynert's fibres, which pass from
the optic nerve to the third nerve through the
supericr quadrigeminal body. The eye-grounds are
quite normal (optic neuritis being exceedingly rare)
and there is noé prhotophobis.

The symptom usually comes on very early and may

pass off in any time up to 7 months (Case 27), there

ness tend tu recur,
Of the & cases cured, 3 were undoubtedly blind
during the acute illness (Cases 6, 8, 9)

Of 10 discharged with Hydrocephalus, 5 were

2 continued blind till death;in few months.

3 regained sight after varying pericds, although
hydrocephalus increased. One of them died
suddenly 24 years later after apparent
quiegeence end had no relapse as regards vision
in this time (Case 186)

0f the other cases, there were blind during the |

acture illness:-
2 Mental Deficiency (Cases 27, 28)

1 of Persistent ataxis (Case 34)




None of the cases of Deafness were noted as ever

| blind, and Flexner's returns only shew 1 case with
|

these symptome in conjunction, here very marked

‘hydrocephalus being also present.
|

‘Seat and Nature of Lesion.

Four possibilities.
(1) Actuel inflammation and destructive changes
in paths concerned.

that the blindness comes on suddenly and

entirely in a comparatively short time,

is any pathological lesion found.
(2) Thrombotic obstructicn of vessels.

Unlikely for same reasons.

(3) Acquired hydrocephalus and compression
thereby.

This is negatived by the transient na-
ture of the blindness, by the fact that
definite cases of hydrocephalus are not
usually asgsociated with it, that in
several of my cases the blindness dis-

appeared although the hydrocephalus in-

creased progressively, and that loss of

vigion need not be associated with any

This is rendered unlikely by the facts

completely with no photophobie, disappears)

and that neither clinically nor Postmortem|
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(4) 41

other symptom of cerebral compression.

aralysis of the Visual Centres by a

toxaemia, the amaurosis being analogous to

that

geen in uraemic and other toxic conditions

(where the origin of the poisoning material is

less definite) and being clinically similar to
that functional amaurosis sometimes seesn after

gevers coavulsive attacks which apparently is

due

centres.

to temporary exhaustion of these visual

This is probably the true cause, and is
strengthened by the nature 0f the onset,
by the lack of pathological findings, and
by the fact that homonymous hemianopsia
hag been described as occasionally pre-
ceding the complete blindness., Its pre-
valence in infants is due to the compara-
tively slow development of this specialf
sense after birth, hence greater delicacy
and less stability of the nerve cells
regponsible for it. Its temporary nature
brings it into line with the other
seqguelae - paralyses etc. - in which the
great tendency is to pass off completely

in time.
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Pemanent Blindnesgs.

This is due to Optic Atrophy secondary to
Neuritis, or perhaps occasionally to thrombosigs of
the retinal artery.

It is not comnmon, considering the frequency with

which optic neuritis occurs in Epidemic Meningitis

(about 15% of all cases), and may be uni-or bilateral.

Snellep, analysing the causation of 333 cases in
a gchool for the blind, found 10-%% were due to optic
atrophy following meningitis;(z of these cases, how-
ever, might possibly have been of cerebral tumouf}

/

Ag an example of unilateral blindness, I mention
the following case:-

Boy aet.16, Had epidemic meningitis when two
years 0ld, but recovered, with no known sequelae.

Short time age he thought sight was not wvery
good, and on examination was found t¢ have complecte
blindness with well marked optic atrophy of one eye,
the other being perfectly normal.

From the completeness of the vision of the other
eye, the lesion must have been in front of the optic

chiasma, and this lesion was probably initial optic

neuritis resulting in destruction of the nerve fibres

either at once or by contraction of the purulent
exudate later. In the other eye the neuritis, as g0

often happens, had cleared up completely,if it had

ever been present.
The other affections of sight mentioned are




common sequel tc¢ severe cerebrospinal lMeningitis. It

| next most common with 29-3%.

purely tae result of infiltration of the eye itself
with infective matter, spreading right forward along
the optic nerve.

DEAFNESS

This is universally recognised as being the most

may occur with other lasting complications, but is in
a vast majority of cases found by itself, - being
double, absolute, and permanent without exception as
far as is known definitely.

Frequency. Love states that 1/5 to 1/6 of all
cases of acquired deafness, as obtained from many
Europeans and Americaen statistics, are secondary to
Meningitis.

From Census taken in U.S.A., in 1889 over 9209
cases of acquired deafness (so defined from Congenital)

51-1% were due to this cause, scarlet fever being the

Moos of Heidelberg in 1881 reported 64 convales—!
cents from Epidemic Meningitis. Of these:-
38 were Deaf-mute.
20 Absolutely deaf. ‘
5 "Dull of hearing"

1 Heard well,

In addition, 32 of them had a staggering gait.
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Larszynsky reported 50 cures. 107 Deaf. |
With serum treatment, this sequela, as alreédy

| shown, has markedly become more rare, eg.

| -~ .
Robb shewed 58 recoveries, 7+4% Deaf (no serum)

and simultaneously treated

Flexner over 307 do. 5.9% Deaf, but many
with his serum. of these not injected
£i11 very late in
disease, after deafness
\ has asserted itself,

‘ 22 recoveries, 4°5% Deaf (serum)
|

Causation. |
Von Ziemssen suggested the cause to be simulta- |

neous middle-ear infection: in view of the fact that

the deafriess is bilateral and complete, with no sign
of disease otoscopically, this view is now discredited.
The following possibilifies remain:-
(1) A destruction of &th Nerves by inflammation
or its after effects.

(2) Infection of Internal Bar itself, and des-

truction of its functioning parts.

(3) Compression by hydrocephalus. |
This does not account for the implicea-
tion of the auditory nerves alone, with .
no other symptom of increased intracranial
tensicon.,

(4) Thrombosis of Nutrient vessels to 8th Nerves.

Moos surgested this view, based on the

facts that the 7th and 8th nerves, though |




running together, have a separate blood

supply, and that the 8th Nerve is so much
oftener involved of the two.

(5) Involvement of Bulbar origin of 8th Nerves.

From the nearness of the B8th Nerve itrunks to the
seat of most intense inflammation - the hage, to-
gether with the pathological conditions of these nervse
usually found P.M., from the fact that the auditory
nerves break up into the finest of filaments before
they reach the internal ear, and that the internal ear

is an extremely delicate mechanism which would be

irretrievably destroyed by any “inflammatory change

affecting its structural parts, the true causes are
?

in all probability (1) and (2), either together, ex- |

plaining the early and permanent deafness, or else ]
(1) alone, with post-inflammatory contraction of
cicatricial tissue gradually obliterating the nerve
fibres theuselves (vide Cases 23, 25, 26) thus causing
deafness of later and more gradual onset.

The comparative escape of the 7th Nerves depends
on:-

(1) The stoutness of this nerve is preserved

throughout.
(2) It does not end in a highly specialised sense

organ which cannot be repaired when once

damaged, and so the nerve inflammetion, as in

other nerves (6th for example) can pass off
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leaving no permenent harm done.

Ciinicel Peatures.

Veltolinis disease was formerly thought %0 be &
primary inflammation of labyrinth, but is now
accepted as being a slight ettack of basal inflamme-
tion spreading along auditory nerves to internal ear.i
The characteristic symptoms are:- |

(1) A short feverish attack, perhaps with

(2) Severe cerebral symptoms, followed by

(3) Deafness, deaf-mutism end staggering gait.

Post-meningitic deafness is very constantly
asgociated with vertigo and disturbance of equilibrium
(vide Case 22) accounted for by simultenecus involve-
ment of the semicircular canals,~tinnitus not being

compleined of as a rule; they are always worast in the

mornings on getting up. |

Horsley pointed out that these sympltoms might be |

to-

dau

o

fibres.
Certain lesions of Medulla and cerebellum. ‘

" of area of orientation (Pos-
terior 2/3 of Temporal Lobes)

%Nﬂw growths in 8th nerve, involving cochlear

(

These lesiong, however, are deepseated and not
due to a meningitis, and therefore may be disregarded|
here, ‘

Prognosis.

The deafness is, &s far as authentically known, ‘

incurable. '
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DEAFNMUTISM.

ety

Frequency. In going through the records in the
Edinburgh Deaf and Dumb Institution, difficulties

arose in arriving at accurate statistics because of

the indefinite nature of the higtories.
Of 317 cages admitied betweecn 1870-1909 of chil-
dren between 6-16 years, 5.3% were ascribed to:-
Meningitis
Inflammation of Brain

(Water on Brain.

and of these, 5 dated from the 1907 Epidemic.

To Donaldsons Hospital (Deaf & Dumb side), 1488
cases have been admitted since 1854; in 360 the con-
diticn was szid to be acquired, ard, of these, 18%
were ascribed to " lMeningitis", 4 dating from the
1907 Epidemic.

Naturally many of the latter cases have not yet
come under treatment at all, but it is significent

that the Glasgow authorities deem a new school neces-

gsary in order to educate the children deafmute after

the 1906-7.epidemic in that towm.

Roth noted in 1874 that &all the children in &
Deaf and Dumb Institution in Upper
Franconia, 42 in all, dated from this
disease.

Moog found 38 deafmutes in 64 convalescents from

Epidemic Meningitis.
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Courtellemont states that half cases of acquired

Deafmutism are post-meningitic.

Caugation,

Becondary to the absolute deafness, in children
who have not as yet learnt to speak. TElder children,
(as Cese 19) although deaf, do not become mute, and |

no search for & Central lesion is necessary.

. Prognosis.

Seems to derend on 4 factors:i-
(1) Age of patient.
(2) Degree of deafness (nearly always absolute)
(3) state of intelligence.
(4) Treatment followed.

I saw 7 of these post-meningitie cases in the
Bdinburgh Deaf & Dumb Institutions, and tock notes of
10 more; none of them shewed any sign or symptom of
Hydrocephalus, Mental Peficiency, Blindness, or cther

pathological change.

The headmaster assured me that in his experience :

|
the post-meningitic cases are particularly bright and

' intelligent, being easily and satisfactorily taught,

and capable of leading useful lives.

The great point is to commence tuition before the
deaf child has forgotten all the words, if any, that
it ever knew, and from which its education may be builg

up. Late cases, however, are not hopeless, vizi-



(2) Had merningitis at *6; no tuition till 11
years old, when absolutely deaf mute. He was
discharged after 4 years speaking and lip- .
reading well, although of course in the ex-
pressicnless manner characteristic of these
patients.

(vb) Meningitis at & years; since been sbsolutely
deaf-mute. Admitted aet.7 years, and after
5 years in school, was discharged lipreading
and speaking very well, being highly intelli-
gent,

(c) Meningitis at 6 weeks; since been absolutely
deaf mute, very dull, and "peculiar" in mind.
Admitted aet. 12 years, and after & years
tuition intelligence was vastly improved and

was discharged lip-reading and speaking well.

The various methods of teaching deaf-mutes are

| not considered here.

. ILLUSTRATIVE CASES. (Selected)

ey

CASE XIX. Deafness, also ankylosed joint.

Boy aet.7+6.

Severe epidemic attack with Leptothrix found in
cerebrospinal fluid., Treated with Flexner, and slowly%
recovered, having had pain and swelling in Right
ankle joint earlier, leaving it stiff. Absolute

deafness noticed as unconscious state passed off.




Seen 1% years later.

Well end thriving in every way. Right ankle
joint firmly ankylosed, and he is quite deaf.
Speaking as well as he ever did, will read

aloud, etc. Very intelligent, no headache or sign

of hydrocephalus.

DEAFMUTISM.

GASE XX .
Boy aet. 3-+6.

Moderately severe, but prolonged attack of

sporadic form, vaguely ill for 2 months, but gradually
recovered and was noticed to be deaf.

Seen 1 year later.

Although speaking well before illness, has
gradually beconme mute. Now deaf-mutism is absolute,
although he is bright and intelligent, and will run

mesgsages, cete.

In other ways is perfectly normal child.

CASE XXI. Coming on after hydrocephalus.

Boy aet., 8,

Severe attack of sporadic form, develQping dis-
tinct hydrocephalus, with gaping of sutures., Symptoms
gradually disappeared, and was discharged well, though

quite deaf.

Seen 4 years later.

Thriving well. Cranium ossified, and no sign of
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| hydrocephalus. Can only utter a few inarticulate

| noises.

| Seen 2 years later. .

| get about, noticed he staggered and fell a great deal;

Strong, healthy, and very intelligent. No s8ign

of hydrocephalus, but is absolutely deafrute.

CASE XXII. With marked staggering gait.
Boy aet. 2.8.
Severe epidemic attack, treated with Flexner,

deafness noticed as he was recovering. When began to

he often held head as if pained, but was discharged
speaking well.

Seen 6 months later.

Quite deaf; no sign of hydrocephalus. Gradually|
forgetting his words; gait is steadieX, though often
falls, specially to left:

Seen 4 months later.

Absclutely deafmute, but sharp and intelligent;
growing well, very cleanly in habits. Much steadier |

on his feet, but usually worst in mornings. |

CASE XXIII. Late onset of deafness.

Boy aet. 3.

Very severe epidemic attack; ill for 4 months,

then gradually recovered completely.

Soon after went home noticed he was not hearing
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well, and about 6 menths from onset was absolutely
deaf. Gait never seemed impaired, no muscular weak-
ness.

Seen 2 years later.

Has graduvally lcst speech, and is now absolutelyl

deafmute. Bright and clever, no sign of hydrocephalus

staggering gait, or other abnormality.

CASE XXIV. Probable graduzl onset.
Girl set. R.7.
Severe epidemic attack; graduvally recovered,

and deafness first noticed during convalescence,

|
onset probably being gradual. No abnormality of gaiti

or other symptom. Speech as good as before illness.

Seen 2 years later.

Well developed and nourished; no sign of hydro-
cephalus. Absolutely deaf, and has gradually forgottn
all words except a few simple ones. Very intelligent |

and active.

CASE XXV. Deafness came on late; deafmute
educated.

Boy aet. 3.10.

Very severe attack of sporadic form, with optic
neuritis. |

Discharged after 5 weeks apparently cured; seeing

well and talking as before illness, putting on weight

fast. No sign of hydrocephalus or deafness noted.




Seen 1 year later.

Been guite deaf since "soon" after discharge,
and is now gradually losing speech. Very sharp,
intelligent, and cleanly in habits.

| Seen 8 years later.

Been in Deaf & Dumb Institution for 2 years.
Absolutely deafrnute, and seemed very dull, on
admission. Now lip-reads, and is learning to spesk
well. General intelligence improving greatly, and
headmaster is sure he ig not mentally deficient in

any way .

CASE XXVI. Deafness came on late. Delayed
walking.
i Boy aet. 1 year.

Severe attack of gporadic form; gradually

| recovered, but did not walk for 6 - 7 months, although

doing so quite well bhefore illness.

About 2% months after onset, and being well in

‘every way, noticed he was getting deaf, and in week or|

two was completely so. Has never spoken at all, bu

always bright and intelligent.

Seen 1y years later.

‘ ~ Absolutely deafmute; very intelligent, will

indicate, or lead people to, what he wants.

No sign of hydrocerhalus; sees, walks, and feeds

|
himself well, but uncleanly in his habits.
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MENTAL DEFICIENCY.

I have not included here those casgses of mental

change associated with progregsive hydrocephalus, nor

those where neglected deafmutism is the primary cause,-

| and where appropriate teaching has such excelient re-

sults.
The clearness of the mind is often a striking
feature of an attack of cerebrospinal meningitis,

therefore il is not surprising that mental defect isan

uncommon seguel to it in older patients, this danger |

naturally being greatsr the younger the child.

Neitner Bevan Lewis nor Tredgold mention
meningitis specially as a cause of amentia, but Loof;@
statistics shewed that in 3+7% of all idiots the con-
dition was due Lo cerebrogpinal meningitis.

I have notes of only & cases, of varying
geverity. In 2, ihe children had temporary amaurosis
during the acute attack, and one of them had occasiorml

fits for 4 years afterwards, which then completely

. : e |
ceagsed. All three were late in walking, speaking, etq.
but no special sign of cortical irritation was exhi-
pited during the acute meningitis execept in the one

with severe and persistent convulsions.

The presence of other sequelae does not neces-
sarily imply y degree of mental enfeeblement; the 2
cases of severs spastic diplegia (30-31) although

bvackward tarcugh lack of edueation, were guite
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intelligent, with excellent memory.
The Varieties are merely those of degree:-
(1) Delayed Development, i.e. slow in speaking,
(or'Backwardness') walking, etc. or Per-
sigstent enuregis.

(2) Distinct liental Defect, perhaps very slight|

( often with sluggishness,

( bad memory, and fits of |

( uncontrollable temper, |

( up 1o

: | |

( (3) Complete Idiocy. ‘
CAUSATION,

The delayed mental development is only what is
seen affer many acute illnesses of childhood, and
the patient is merely backward, slowly assuming the
mentality corresponding to his age, after which no
difference is noticeable. The condition is exactly
similar toc that caused by abnormally slow developaent

of the nerve cells, as of any otaer part.

Charles West's dictum "that a mentally deficient |
|
child would be abnormal for any age, wnereas a back- |

ward child is merely abnormal for its own age', states
the distinction well.

The cause here is probably & degree of paralysis
of the nerve cells due to the toxins set free, and
which is but slowly recovered from.

As regards the definite grades of aental defect, |-
up to complete idiocy, there must be some degeneration
of nerve tissue, - probably from the antecedent ,

meningo-encephalitis with adhesions, etc. in process |




¢f healing causing cicatrisation and consequent con-
traction of the parts. The ssat is likely to be the

_frontal lobes.

PROGNOSIS AND TREATMENT,

The milder forms of mental defect can usually
be very much bettered by special and persevering
tuition., Here the Elementary Bducation Act of 1899
has done good work in instituting special classes,
under the 8School Beard, for these children. In the
mildest forms, this may make.all the difference as

regards & useful life, while in the more marked forms

| may render taings better boeth for the child and his

For the unimprovable cases, there is noitaing

| to Le dune except an Asylum or special guardianship.

Girl aet. 9.

Severs attack of gporadic furm, wnd completely
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bvlind when discharged 10 wceeks later.

Seen again aet. 10 years.

Was quite plind for 7 montas afuver discharge,
since then sight been perfact.

Had few fits up o O years old; none since. |

Speaking 1-8. Walking &+*; both as well as any
other child. ;
Went to school at 6 years, and has not aissed a i
day since, and is now in Secund Standard, (about
average).

iemory is very bad; absent-minded and thoughtless
very stubborn, with fite of tewper; 'takes up'! with

children much younger than herself, and will not make

hergelf useful about the houses, ‘
Freguent ngeturnal enurcsis.
Physical éexamination revealed nv abnormality,

sight being excellent and fundi nozmal.

Seen 4 months later.
Much as before. Very dull and slow of compre-

hengion, with frequent nocturnal enurcsis. ‘

CASE XXVIIIL. |

Girl aet.-7T. ‘

Sporadic avuvack of medium severity; 4dite blind
i

for many weeks after discharge though otherwise cured,

since then sight been perfect.
Walking o+9

Speaking 4 years.




No idea of Cleanliness till aet. 6.

Seen again aet, 8.8,

Very babyish in coanduct and speech; wont play
with other children, but is very easily pleased.

Always restlsss, will feed herself dirtily, dbut
will noi dress herself at all,

Big and strong for age. No evidence of hydro-

| cephalus, but has slight divergent squint. No paraly-

sis or rigidity whatever. -

| CASE XXIX.

Boy aet. 11,
Severc attack of sporadic form.

Seen 2 years later.

Has never 'come on'., Hears all right, but often
pays no attention and was brought to hospital because
his brocher, 1o months younger, was leaving him far
behind in general mental development.

Is well developed and nourished, so sign of
hydrocephalus and has not the physiognomy of anmental
defect.

Circumference of head 19%".

Speaks only word or two.

Sees and hears well,

Gait is slow and deliberate like that of a
younger child; no idea of cleanliness; feeds himself

very dirtily; sucks forefinger.
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| Seen 9 months later.

o increase in size of head.

Improving in every way; holds head firmer and
straighier,and more agile on feet, though often falling
Asking for tanings more, and will name what he sees.

Memory very bad - will forget mother after day
or two's absence,

Still dirty in habits, but will hold water

longer now.
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PARALYTIC SEQUELAE.

These may be either:- !
(1) Temporary,

(2) Permanent,

and either localised, viz: of an ocular muscle, or
extensive, as a diplegia,

Moreover, the paralysis may be of either the |
Upper of Lower liotor Neuron type, the former being
the more common,

The various and indefinite paralyses seen with

hydrocephalus are not considsered.

Causation.

Various conditivns due either to spasm or .
|

paralysis of muscles are common during acute meningiﬁé.

In many cages these disappear as convalescence |
sets in, but in others the paralyses either remain
for &,considerable time, (Case XXXII) or are permanent.
In addition, paralytic sympltoms may not assert them-
selves for some time after apparent complete recovery
(Case XXXI).

In one case (XXXIII) although the paralysis had
to a large extent disappeared, the child still has

pergistent convulsions, after 3 years.

Two conditions are apt to be confused with the
original meningeal inflammation, causing mistaken

diagnosis:-
(1) Acute Polioencephalitis,

(2) Poliomyelitis Anterior Acuta.

Q3.
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As regards (1), the onset of the disease in
children is very similiar to acute meningitis, and
the diagnosis in many cases can only be cleared up by
lumbar punciure. The paralysis is usually absolute
from the beginning, and most offen is & hemiplegia, al-
though para- and diplegias arc also scen. Head re-
traction is not present as a rule., It must be
remembered, however, that there must bhe a certain
amount of underlying brain inflaamation even in cases
of leptomeningitis.

As regards (2), it is now certain that epidemics

of this disease do occur. (Treves; Rémer). The
latter author was unable to find any organisms in the
cercbrospinal fluid or tissues, but produced a like
disease in animals by inoculation of the infective
nerve aubstance into their spinal canal. He therefors
concludes that the active organism cannot be 8Stained

by the ordinary means, and compares it to the virus

of rabies.

Courtellmont, on the other hand, described 16
cases of Flaccid Paralysis, ocecurring in children and |
in every way résembling poliomyelitis anterior acuta.

The diagnosis of epidemic meningitis was based OT
the nature of tae ceéerebrospinal fluid, with meningo- |
cocci in every case, and 5@% of these cases were saidi

to be "abortive", the others"rdinarily severe".

The onset of the paralysis was early, sudden,
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|
and not accompanied by pain, except at the very onset,

| and the constitutional disturbance was, in half the
cases, very slight. |
Its extent was variable, - like poliomyelitis
anterior, - and the course was similar to this disease
in that it tended to clear up somewhat, restricting
| itself to one or more groups of muscles permanently.
We must therefore conclude that paralyses of
the lower neuron type may oceur in meningitis, due !
gither to & special susceptipility of certain motor
cells of the anterior horn, thrombosis ¢f their blood
supply, or to a neuritis of the Spinal nerves impli-
| cated. The latter brings the condition on to & par
with the implication of cranial nerves, but differs in
that it is never completely recovered from, as are the
cranial palsies (notably 6th and 7th), and probably
due only to transient conditions, as oedema.
Hobhouse sugegested that the special tendency
to paraplegia was dueto gravitation of the infectvive
material to the lower part of the spinal canal.
| Against this is the fact that there is no authentic
record of any lower motor neuron type being coupletely
recovered froum, and unfortunately the charactersof the
temporary peralyses (Cases XXXII - XXXIII) are not

very definite.

SPASTIC PARALYSES.

The evanagscent forms can best be accounted for by




a2 poisoning of the upper motor neuron and suspension
of function, either from & Toxaemia, or pressure from
the inflamed covering membrane, with its accompanying
oedema., The permanent furms by definite structural |
changes.

Regarding the latter,the process is:-

(1) Primary actual destruction of nerve cells
by the acute inflammation, or

(2) Postinflammatory contraction with
cicatricial changes either of pia mater,or of
brain tissue.itself.

I have & cases:-

|

CASE (IX. ‘
|

Diplegia first anoticed as primary acute symptomsi

| passed off, and gradually becoming more marked.

|
CASE XXXI. j

Had %-4 months of perfect health after the acute

meningitis, and then spastic diplegia slowly developed.

CASE XXXIT,

|
|
|
Paraplegia, passing off after 1 year, !

Seat of Lesion.

Is probably cortical. Borne out by the ;
similarity of these cases to Infantile Cerebral
Paralyses due to traems, haemorrhage, etc. and by the
fact that spastic hemiplegia is a recognised sequel to
acute Meningitis (Courtellmont). Case XXXIII shows

disappearance of paralysis, but persistence of
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convulsgions, with definite"signal symptomu".

lisndoul describes a case of typical cortical
facial paralysis, postmeningitic, and without any
hemiplegia or involvement of 6th nerve.

The motor tracts might be involved in their
superficial course through the crura or pons, here
being surrounded by the subarachnoid "cisterns", or

by compression in their course through the cord.

The internal capsule has been suggestied as
the site, on the analogy that tuberculous meningitis
is sometimes ushered in with hemiplegia due to
spread of inflammation outwards from the lateral

ventricle.

CASE XXX. Diplegia immediate sequel.

Girl aet. 3-4.

At 3 years had very severe attack of sporadic
form, with numerocus fits, and generalised twitchings;
the latter still present, although acute sympioms
gradually passed off. She now presents typical
picture of a spestic diplegia with muarked contractures
weak jerky movements, frequent involuntary twitchings
of face and limbs, and nystagmus of irregular type
being present.

Hearing and sight good, memory unimpaired.

Six momths later.

Much as before; can speak better on wakening in

morning, but muscles seem slowly to "stiffen up'.

97.



ifind quite clear; memory good.

Four years later.

Very little improvement; cannot sit by herself.
iApt to spasmodically draw up arms end legs, retract
head or give gtrange inarticulate cries if excited.

Can glowly and inco-ordinatedly perform voluntary
moveunents, throwing part into regquired position. Soft
palate is drooped and inactive, but speaking beitter, i
with large choice of words.

One year later.

Mueh as before. HBasily made to laugh or cry;
but, although little facile, is learning siaple les-
gons. |

No headache or fits, and eye-grounds are normal.

|
(Four months later.

' Can now pull herself up, and sit a little. Left
|

hand is most used, but movements as before, fingers

closing spasmodically on anything grasped; when excited

limbs and face are gpasmodically jerked about.

Memory quite clear, even for events of sone

CASE X¥XI. Diplegia delayed 3-4




Girl aet. 3+3.

Severe atiack of sporadic form, with marked
convulsions, and unconscious for & weeks.

Pronounced aliost hopeless (Dr John Thomson), but
gradually recoverzsd and eventually could run about
quite well and strong as far as known; intelligent,

nv fits and speaking, seeing and hearing well.

Absolutely all right for 3-4 monthg, and then it |

was noticed that legs were becoming weak and
"knockknee", and gradually present condition developed

A

Seen 4 years later.

Shewsg typical and wellmnarked spastic paralysis
of both lower limbs, left arm, and right to less

degree, and is accompanied by generalised athetoid-

like movements.
Walks a very little, with characteristic gait.
Intelligence and memory seem excellant, but she
is & little facile. Hearing and gight good, eye-
grounds normal, and speech, though babyish and low-
pitched, is not definitely altered. Tongue unaffected

3 months later.

No change, but sometimes complaing of pain about
lower dorsal region; nothing found.

Said to be quick at picking up information and 1ig
earning to read and write a little, the grasp of

right hand being very fair,

No convulsions or headache,
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| CASE XXXII. Temporary varaplegia.

Girl aet., 8.6.
Very severe attack of epidemic form, in hospitval

four months and slowly recovered.

When convalegecent noviced she could not stand or

use her legs, merely collapsing.

She could not sit up for long, and Right lower
extremity was completély paralysed. Left almost so,
and they always felt cold.

Very intelligent hearing and seeing well,

~

Seen 6 months after onset.

Right lower extremity wasted and complestely
paralysed.

No spasticity.
Left " v No evident wasting, but

movements very weak, and
cannot bear weight of body,

although complete range is

pogsgible.

Looks vlue, with patches of
congestion. .

Both shew ———— Nc sensory disturbance.
Patellar, achilles, and
adducter jerks markedly +;

Deouble Babinski and ankle
clonus.

She has incontinence of urine and faneces, now
graduvally improving; no weakness of upper limbs Or
trunk muscles, all reflexes being sluggisi.

Seen 2 yearg later.

Continued as above for about 1 year, then began

to move legs little more and 2 years from onset could
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walk gquite well, though apt to fall if hurcried, and
lately this has passed off. No rectal or bladder
symptoms.

Went to school 8 months ago and is rapidly making
fup ground lost. Memory excellent and no sign of
abnormality whatever, though unduly easily tired.

-

Seen 5 months later.

Healthy child; now in 3rd Standard (average for

age 4th), no muscular weaknesg and can hop equally

well on either leg.
|

| Hobhouse's case was vary similar to last.

Lower tendon jerks slightly +; no clonus or

Babinsgki.
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PERSISTENT CONVULSIONS.

In Case XXV, convulgions continued for 4 years

after recovery otherwise, but a slight degree of

mental deficiency remained although the fits entirely
ceasged.

In Case XXXIII, the child had at first paralysis

of right arm, and frequent fits, and now, after 3 yearp

the paralysis has almost dissappeared, although the

fits have continued. Here the left side of body is

never affected while in the fit, the movements bheing
unilateral entirely, beginning in the arm.

Triboulet described one case he attended for |
acute cerebrospinal meningitis, who develoged typical|
epileptic fits some years later. He has seen =
occasional similar cases before. |

I could find no . othexr record of epilepsy ascribegd

10 meningitis.

| ILLUSTRATIVE CASE. No.XXXIII.

Boy aet. 6.

Severa attack of epidemic form, fits being marked
feature and beginning in first day or two.

As convalegcence set in, noticed he could not
walk, that higright arm was quite paralysed, and that
he had incontinence of urine and feeces. He was
having fits daily, and was dull and stupid.

Was discharged in this condition, 5 months after

onset.
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After 3 months could walk all right, no trouble
with urine or faeces, could use Right arm a lititle,
but still having fits daily. The twitching began 1o
Right arm, and frequently rendered him unconscious.

After about 1 year, fits began to diminish in
frequency and intensity, no weakness of legs, and
Right arm became gslowly stronger, vut with occasional
twitchings independent of the convulsions.

General physical and menial condition improved
very much, ‘

Seen 3 years after onget,

Fits, though suvmetiimes severe, only occur once
in 2-3 weeks, and he retains consciousnaess.

He knows when fit is coming on, - will run in
off street, Gurgling in throat, then right arm,
eye and side of face begin to twitch, and finally
the leg, and movements becoming more violzant.

Left side never affected; does not pass urine
or bite tongue, but is very dull and sleepy afterwards

Has never been te schooly, and is backward for age
Memory uncertain, but answers guestions very intelli-
gently.

Hears, secs, speaks, and runs about perfectly,
inco-ordination nowhere impaired, and can gtand well
on tiptoes, muscularity all over beinggood and egual.

Knee jefka slightly +, as are all tendon jerks,
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no ankle-clonus or Babinski.

Upper extremities, R. 25
Dynamonmet er L. 50

No oculer symptoms; eye-grounds normal.

Been 3 months later.

Condition unchanged, but power of Right hand
slowly improving.

Seen 4 months later,

Fits been more frequent; mother ascribes it to
cold weather, snd says they are always worst under thess
circumstences.

Seems as bright mentally.




PERSISTENT ATAXIA.

One case ig described.

As regards the seat of lesion, some authors |
suggest that tabes dorsalis might at times be due to
spinal meningitie, causing sclerosis of the posterior |
columnsg. The assumption is baged on the following:-

(1) Frequent &bolition of knee—jerks during

acute meningitis.
(2) Puring after-progress - i.e. period of
sequelae, often getli-
Diminution in knee-jerks.
N % pupil reactions.
Lymphocytosis of cercbrospinal fluid.

The semicircular canals could hardly be involved
apart from the cochles as well, Millar has recently
descrived cases of "acute Tremor" in children, ths
legicn probably being in the cerebello-rubro-spinal
tracts; to these, however, this case hardly corres-
ponds.

A cerebellar encephalitis is possible, but it
will be interesting to note how much this case im-
proves, as at firgt, for 4 months, the child was unabl?

to walk at all. At present, however, there is no

indication of muscular weakness.

CASE XXXIV.

Boy aet.b.

‘Healthy till 7 months ago, when took severe
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attack of sporadic form. Unconscious for week, in-
ternal strabismus end lost sight and speech completely|

for & month. Unable to walk at all for 4 months,

gince then gradually improving.

Is well developed and nourished, muscularity
equal and good; no sign of hydrocephalus.

Intelligence, memory, attention, all excellent.

Gait is ataxic, with reeling element; has coarse
tremor of outgtretched hands and arms with inco-
crdination of voluntary movements.

Rhombergism well marked, tending to fall back.

Knee-jerks + +.

Other reflexes unchanged.

Nosensory distrubance, hears well, no vertigo.

Speech high-pitched, and distinctly staccato.

Sight geod; well marked double internal strabis-
'mus; no nystagmus or other ocular symptoms; pupils

|

react well to light and accommodation.

Marked mitral stencsis present.







I shall now deal briefly with the commoner
varieties of Suppurative Leptomeningitis - where
organisms are found in cerebrospinal fluid. The

forms with sterile cerebrospinal fluid have been

| already described (page 16).

PNEUMOCOCCAL .

This may be brought z2bout in two ways: -

(1) A blood spread, e.g. from a Pneumonisa.

(2) A spread from local infection, e.g. from
the middle ear, or external trauma. In this
sub-diﬁision, of course, other organisms -
staph?lccocci, ete - may be present instead,

and thé}efore 21l will be considered together.

(1) BLOOD SPREAD.

This form is almost always fatal. I founﬁ
records of 19 cases in all, with nc recovery. Auche
in 1904 reported what seems to be ihe only authentic
cure.

Boy aet. 5, with lobar pneumonia at left base.
This rapidly cleared up, but characteristic symptoms
of an acute meningeal affection asserted themselves,
and the cerebrospinal fluid was turbid, under pressursg
and contained typical pneumococcli in numbers.

After 5 weeks illness, with rereated lumbar

puncture, the child began to recover, and eventually
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was completely cured.

The following are notes of a characteristic
g

fatal case:~-

CASE XXXV.

: [
Name Raellosd. Favued A X P .. Disease
Tire_ A [ E i E T E M E [MIE [M E[MIE (M & [ E M E T E e

i priad
i 1

oy of Dissacal b5,
Futse
&

i
|
i . i !
Hyap  TQus 1o | 7e = = A i
arpee |- Pl 2% ____"_ g B =)
i S S

Lty I T

Bey met. "10. i

Elele =]

Presented typical signs and symptoms of broncho- |
pneumonia. Fontanelle not tense, nor was abdomen |
retracted.

After 5 days illness, general rigidity was first
noticed, with head-retracticn and rolling movements

of eyes. DNo squint or fits, but fontanelle became

very tense.
Next day rigidity intense, eyes fixed and starirg|
upwards, and little irregular twitching of face and
limbs.
Pupils gradually dilated (no optic neuritis),
Cheym Stokes breathing set in, and died 2 days after

first meningeal symptoums.




P.M. ‘
Diffuse purulent pneumococcal Leptoumeningitis of
vertex and base of brain, besides consolidation of

lung present. !

(2) SPREAD FROM TOCAL INFECTION.

I collected notes of 12 cases with this condition
present - all fatal. The causative organisms are |
mest commonly Pneumococci, Staphylo, or Streptococci,
and the Meningitis, though at first localised, tends
to spread rapidly. '

The initial lesion may be due to trauma, or

digease elsewhere, but in a vagt majority of cases 1is

chronic middle ear disease = possibly acute otitis

media in babies before closure of the petrosquamosal

suture.

It may be cauged by direct crganismal spread, or

through the medium of & septic thrombosis, and the

prognosis has hitherto been practically as hopeless |
as in (1).

More recently, however, several cases of cure
have been reported after early and through cperation,
notably by McEwan.h and Barker in this country. i

The first essential is to verify the diagnosis by
lumbar puncture, ,and if positive, to at once clear out
the initial focus of infection by operative means.

Gauthier advises the following procedure in
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(A) If mild case, repeated luwbar puncture, with

addition.

injection of some fluid, as collargel, to
combat the infective fluid. |

Crowe first pointed out, and proved experi- i
mentally to be useful in this connection, that
Urotropin given by the mouth is excreted in
guantity by the cerebrospinal fluid. i

(B) In more severe cases, to at once open the

menibranes of brain and drain the subarachnoid
space.

Attempts have been made to wash out the

entire tract by means of 2 openings - 1 cranial,

1 spinal - but hitherto with no success.

The use of antlisera and vaccineg does not yvet
seem to have had a falr trial, but no case should be
despaired of until operative means have been tried,

as indicated.




WITH TYPHOID FEVER.

Although meningism is common at onset of this ‘
disease, ftrue purulent leptomeningitis with isolation
of B. Typhosus is rare.

Osler in 1,500 cases of typhoid fever, had only
1l case, and 5 of the serous form.

Of 2,000 Munich cases, only 11 shewed meningitis,
but proporticns cf purulent and serous are not noted
(0sler). |

In babies dying of gastro-enteritis with meningeal
symptoms, occasicnally the paratyphoid baeillus can be

isolated from the purulent cerebrospinal fluid.

In both, the disease seems tc have been univers-

ally fatal.

WITH INFLUENZA.

Purulent Leptomeningitis with Pfeiffer's bacillus
|

as the causative organism i3 not a common complication

Slavik described the first avthentic case in 1899,

of a fatal case in a child ast. 9 months. Since then,
|

cases have been reported at intervals.

Cohoe recently collected 26 certain cases from
the literature; these were confined entirely to
children, and 5&% under age of 1 year.

; 7 - -
The mortality was 85%k; 3 recovered, but one was

left with a complete and permanent hemiplegia.

1lil.




WITH CONGENITAT, SYPHILIS.

This disease is described as occasionally
causing hydrocephalus, and presumably may do so in
two ways:-

(a) By a basal meningitis, obliterating cerebro-
gpinal foramina.

() Ry a chronie inflsmmatory process of
ependyma, and of epithelium covering choroid

plexuses.

Fournier collected 170 cases of hydrocephalus of
this origine.

With antispecific treatment, 6 were apparently
cured, and 5 slightly improved, the remainder (93.6%)
dying.

Gee and Barlow, when first describing post-basic
meningitis in 1878 noted 2 cases, aet. 3°and °8 res-
pectively, who had both had typical congenital
syphilis, but without haviang ever had any meningeal
symptoms.

They died of marasmus, and P.M. old patchy

meningitis was found.
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