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INFANTILE HEMIPLEGTIA

with

ILLUSTRATIVE _ CASES.

DEFINITION. An acute cerebral affection of childhood,

resulting in incomplete paralysis of one side of the body.
This 1s intended to exclude (1) paralysis of chronic onset,
such as 1s due to cerebral tumour, (2) infantlile spinal

paralysis, (3) spastic diplegia (Little's disease).

INTRODUCTION. This interesting though not uncommon affection

was first brought to my notice some years ago while actjnk
as clinical clerk at Gartlech Asylum. I had at that time
the good fortune tc be present at the autopsy on a case at
which an example of the condltlcen qf porencephaly was
discovered. I was greatly Ilmpressed by the appearance

of this brain, and on meeting & case in general practice
with similar clinical features, I was led teo invesilgate
the subject. After geing in to the literature, I was

particulearly



2 ' Introduction contd.

particularly struck by the pauclity of the observatlons made
in the country. In thls, as 1n many oither pelnts in connec-
tion wiih pediatrics, the Americans seem to be ahead of us.
It 1s difflicult to believe that this 31s due to the greater
rarity of the disease on thils side, and I would suggest that
1f 1t were more wldely known as a distlinct affectlon, much
might be done towards a solution of the mystery that over-
shadows 1ts etlclogy and patholcgy.

The history of the study of this affectlion dates from
the beginning of last century. .Reil (1812), Caranveilh (1827)
and Billard (1821), were among the first to observe altera-
tions 1n the Infant brain, and Breschet (1831), Lallemand
(1834), Rokitansky (1885) and Cruvellhier (1849) have
referred to lesses of cerebral substance in children, but
£111 the time of Litile (1863) and Turner (1856) , the
cénnection of these with paralyéis was noi recognised.
Heschl in 1859 ihtroduced the term "perencephaly" to express
'a localised absence of cerebral mattor, and Cotard (1868) and
Kundrat (Die Porencephalle 1I882) have described the condition

more fully. Strﬁmpell's famous lecture 1n 1884 has formed

a
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a basis for much subsequent contention. In later years,
Gowers in this country, and Osler, Sachs and Peterson in the
United States have taken up the subject very fully, and
their coniributions must always remain of conslderable value.

As regards the frequency of the dlsease, 1% may be
confidently stated that though 1t 1s not by any means 2
common affection, many cases of 1t pass unrecognlsed,
especially cutside of hespltal practice. It 1s toe much
the cuétom to class all the paralysks of children under

the name of Mnfantile paralysis,”

and 10 presume that this
in all cases 1s due to a spinal leslon. The reeegnitlon
of the possibility of a cerebral paralysis would lead to the
differentiation of this from the spinal cases, and a more

accurate collection of data. This 1s forclibly substantlated

5
by the statistics of Petersen » who states that In his

hospltal practice the cerebral infantille paralyseés stand

10 the spinal in the relation of 1 to 2. Granting that

cerebral cases are more likely to be sent to hespltal, the

proporticn 3s st1ll remarkable. In a few years Peterson

collected
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collected 451 cerebral cases, 332 of which were hemipleglc.
Sachs2 had previcusly published 225 cerebral cases, of which
156 weré one sided paralysls, and Osl.er1 has an analysis

of 120 cases cof Infantlle hemlplegla. Gowers4 also quoies
from a considerable experlence. Those numbers, representing
as they do merely the after effectis of a previeous acute
affection, are net qulte comparable wlth the frequency bf
other dlseases, but they at least shoew that it 1s not
uncormon for a motor cerebral leslen to occur in chlldren.
The following cases, ccllected in a comparatively short
period, are falr examples ¢f hemiplegla déting from Infancy.
The first case I have given in full detall, as 1t shows

all the typical features. In the others all the unimpertant -
negative polnts are omltted, and the facts stated as briefly

as pessible.

Case I,



CABE T. Thomas K., age 21%”years, Pollok Stireet.

Reported 26th May, 1903.
History obrtalned from mother. When four months old the
chlld had convulsions which lasted for a week. These are
deseribed as twitchings, beginning in the mouth and extend-
ing t¢ the arm and leg, and confined entirely to tﬁe right
-slde, During this week he was unconsclous most of the
time, but 1t 1s not known whether he was feverisgh,. He
regained his usual health, and a few weeks afterwards 1t
was noticed that the right arm hung lcosely at the slide.
In a short time 1% began to be gulte stiff and the hand
was firmly clenched. At thils +time alse, 1t was thought
that he did not déisplay as much intelligence as he ought to,
for his age. When eight or ten months old, the twltichings
started agaln,and were repeated at intervals till six months
ago ,when he suddenly became generally convulsed; +thils
lasted 4wo or three hours, during which he got "wlack in
the face, and worked all over'. He was under medical

treatment
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tréatment for this, and has not had any fits since.

In February, he was admjtted te¢ the Children's Hosplial,

where an coperatlon was performed. Since hls discharge

he has been falling in health, and "spasms" of the body and

1limbs have been noticed. The mother says that he displays

no intelligence whatever, except when feod 1s offered to him.
He was born at full time, there was no trouble durlng

pregnancy, and the labour was remarkably short and easy

for a first confinement. He was healthy in every way till

the age of four months, and the mether can think of no

cause whatever for the dlsease. A secoend child has been

bern since,which 1s healthy in every respect.

Present Condition. The child 1s of good slze, but his

muscles are rather flabby. His abdomen 1s distended and
his face pale and spotty. The appearance shows great

mental deficlency. He sits in his nurse's arms, sucking
his left thumb, which 1s eczematous from the effects, and
frequently emitting a sound more resembling the rcar of a

willd
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wlld animal than a human being. Hls eyes, head,and left
arm and leg are continually in motion, and the movementis
of the right arm and leg - when these eccur - have somewhat
of a rhythmlc character (moblle spasm). It 1s 1mpossible
to fix his attentlon, or get him to grasp anything. The
face shows a slight flattening on the right side, there
belng an obvious dreep at the corner of the meouth. The
tongue 1s occasicnally pretruded te the right side. The
pupils are equal and react normally %tc light. There 1s
ne squint or nystagmus. The right arm 1s held extended
and rigld by the side, the wrist beilng flexed and the

hand clasped en the thumb. There 1s no apparent atrephy
of the arm compared wilth the left slde. The legs when at
rest show neo difference, but 1t may be observed that the
right 1s hardly ever moved, while the other 1s thrown
about freely. The knee Jerk and plantar reflex are more
easily obtalned on the right side, but there i1s no rigidity

of the leg. The heart sounds are normal and there 1s no

evidence
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evidence of intrathoracic dlsease. Ophthalmoscoplic
examination reveals a slight palleor of the disc on the right
side.

On enquiry at the Children's Hospltal, Mr Parry tells
me'that at the operation he ralsed a horse-shoe flap, and
exposed the left moter reggon. This was found te¢ be
oécupied by.a cyst,which was lIncised. On further examina-
tion a large defect in the brain was discovered, which Mr
Parry considers to be a porencephallc condition. The
wound was stltched and healed without any trouble.

Remarks. This 1s a very typical case,and thére can be
ne question about the dlagnosls. There 1s ne circumstance
which would lead one to think the condltion originated .

before the fourth month,

CASE II.



CASE II. =  James B. Age 10 years.

Reported in Children's Hospltal 12th Sept., 1903,
Histery from mother. There was no trouble during pregnancy
cr at birth. Chlld was perfectly healthy up till five
years of age, when he had general convulslons. Immedlately
afterwerds 1+ was observed that he could not use his right
hand. This soon became drawn up, and he walked strangely.
Convulsicns were repeated fregquentily. He had pneumonla
and pleurisy last year, and was apparently woerse after 1t.
On enquiry, mether says that he sometimes was sick and

complained of headache.

Pregsent Condition. Right hemiplegla. No facial paralysis,
but want of expression on right side. Tongue tends to be
pretruded to the left. Hand and arm held flexed across
chest. Slight rigidity about the elbow, but most marked

in flexors of hand, which is clasped over the thumb. Siight
power of flexdon, but power of extenslon of hand and wrist

is gone. There is no permanent contracture in the arm,

Chiorel form
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Choreiform movements of right hand and arm, especlally
when boy 1s exclted. Talipes equinus of right foot,
which can be overcome with contlnucus pressure, but ne
further than a8 right angle. Knee Jerks both exaggerated,
but response 1s quicker on right side. S1ight ankle
clonus on the left side. Superficial reflexes all
exaggerated on the right side, and Babinski's sign 1s
present. The fund] oculi are normal except for a slight
paleness of the right optlc disc. The boy 1s of falr
average Ilntellect.

Measurements. Right. Left.

Head (measured from glabella

te occlput) 10 g 10 1nches.
Humerus 9 91 "
Ulna 7 7% "
3 7 ’ L
Girth of Forearm 6-8—
Leg 24 243 "
- Girth of Calf 9¢ 10

Remarks.
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Remarks. In this case there was a question of

cerebral tumour, but the symptoms of headache and sickness
were absent during his residences In hospital, and there
Y/as no marked alteration In the optic discs. The other

points are much In favour of an acute hemiplegia.

CASE IITI. Ann H. 17 years. Gartloch Asylum.
Reported 3rd June, 1903.

HI story from Mother. There
was no trouble during pregnancy
or at birth. Child was quite
healthy and normal till three
years of age, when, while
playing one day, she suddenly
became generally convulsed,
with twitching all over right
side and unconsciousness,

Pit
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M+t lasted 16 hours. Gradually recovered Iin elght weeks

and paralysls was noticed then. She also was bljnd‘in the
right eye (? hemianopsia) and her speech was thick.and
difficult. Sight was recovered in twelve months. Aftér
this her intellect was very poor,and she would sit constantly
at the fire, her left hand working Iin strange contertions. 
At elght years of age she began to have eplleptic fits

and she has had them frequently since. She 1s an |
311legitimate child,born, before her mother's second marriage,
¢f an unknown father. There 1s no histéry of syphilis on
the mother's side.

Present Condition. Mentally she 1s an Imbecile, and talks

childishly. There 1s ne facial paralysis. Right arm is
held flexed over chest with thumb turned in. Marked riglidity
in all the joints of this limb and permanent coniracture of
biceps. Right leg also riglid and extreme talipes equinus
which‘cannot be overcome. | Knee Jerk markedly increased on
right side theugh bqth are exagserated.  Ankle clonus on'
left side. Net much atrophy of muscles on right side.}

Right



13 Cages contd.

Right hand and foot colder and cyanosed, Internal organs

normal. No inveliuntary movements present.

Measurementis.
5
Head ~§'1nch less on left side.
Ulna + " right side.
Leg 3 " " "

Remarks. The history was easlly obtained €rom the
mother, who was very definlte about the onset and other

detalls.
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CASE IV. William C. 30 vyears. Gartloch Asylum.
Reported loth June, 1903,
History from mother. There
was no trouble during
pregnancy or at birth.
Healthy till five months
old when he had severe
bronchitis. About third
or fourth day of this, con-
vulsions started - twitching
all over right side, with
unconsciousness. Lasted
for four days with intervals,
and for weeks after,he was
comatose, occasionally brightening up. Paralysis noticed
at this period. Occasional general fits, becoming much
worse at five years of age. Always dull in Intellect.
P resent Condition. Slight droop on right side of mouth
which disappears on smiling. Hand usually kept over chest,

but
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but he can perform all movemenis, though very feeble. Very
little resistance of extension, but slight permanent contract-
ure of biceps. Hand 18 small and the skin thin and trans-
parent. No rigldlty about the leg. Extreme talipes equlno-
varus. Knee Jerk easlly obtalned on beth sides, but markedly
exaggerated on right. Ne ankle clonus. Mentally he 1s

very weak-minded. He 1s eplleptic, but only ene fit has

been observed in the Asylum and thls was general. Yo cherelc

movements have ever been seen.

Measurements. Right. Left.
Head i2 31134 1inches.
Ulna 93 i0 .
Humerus 123 13% "
"Glrth of Forearm 7% 8 "
Tibia 13 143 "

Remarks. The chief polnts about thls case are the absence
of any spastic condition of the muscles, and the extreme

difference In the leagth of the limbs. Epilepsy, which

seems 10 have been severe when he was younger, has dlsappeared

almost entlrely.

CASE V.
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CASE V, Martha M. 16 years. Gartloch Asyluia.
Reported 8th September, 1903.

History from Eldest Sister (30)
Prolonged labour with forceps.
No Illness during Infancy,
and no convulsions ever
observed. A few weeks
after birth left hand
observed to be weak and
stiff, and some time after
that, the leg condition was
also observed. Pits
started at seven years of

age and were always general. Attended school and intellect

was always good till lately when she became rather stupid

and bad-tempered. Pits are more frequent now and she has

at times four or five in the day.

PyesQHt,gondition Anaemic, but well nourished girl. No

facial paralysis. Left hand and arm kept rigid]y flexed

over
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over chest and there 1s some reslstance to movement.

There 1s voluntary power of movement of all the Joints
though this 1s very much dlminished comparatlvely, and
especlally so at the wrlst. Slighi rlgidity 1u the leg.
The foot 1s in a condition of tallipes equlinus, but can bhe
forcibly flexed to a slight degree. Hand and foot coldef
and blue. No involuntary movements. Knee Jerk markedly
exaggerated on left side, but ne ankle cloiwus, Her
intellect 1s somewhat dull, but she speaks sensibly.

Measurements.

Head fully 4% Inch greater on left.f

Ulna 1 inch less ' " "
Girth of Forearm ) " " ) J
~ Tibla 1 " v n )
Girth of Calf 1 " “. " "

Remarks. There may be some dublety about the slster's

story, but the probabllity is that thls case 13 a congenltal
or birth case. It 1s worthy of remark that this 1s a

left-sided hemiplegla.

CASE VI.
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CASE VI. Robert T. (53 years). Gartloch Asylum.
Reported June, 1903.

Mother dead. Father

cannot be found.

History from Journal.

Soon after birth he had

convulsions lasting a

week. No fits since.

Paralysis noticed at the

age of one year.

Present Condition. Slight

facial paralysis more

noticeable when face is

at rest. Right hand
held voluntarily over chest, but no rigidity about the arm.
He has very little power in the hand which has a "griffin"
deformity, being flexed and adducted at the wrist, hyper-
extended at the metacarpo-phalangeal joint and flexed at the
fingers. There is no rigidity in the leg, but an extreme

talipes
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tallpes equinus exists and there 1s ne mevement at the
ankle. The right knee Jerk 1s exaggerated. There are n¢
chereic movements, but the right hand attempis 4o imitate
the movements of the left.  Mentally he 1s a high grade
Imbecile and vefy docile.

Measurementis.

Head + Inch less on left side.
Arm bones equal.

T{bia 1% inch less " "
€lrth of Calf & Inches " " "

Remarks. Thils case probably dates from the first year eof
12fe. Epllepsy 1s absent and the mental defect 1s not very

extreme.

CASE VII.
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CASE VIT. Graham S. 28 years Gartloch Asylum.
Reported June, 1903.

No relatives known, and
history cannot be obtained,
except that he has been
Imbecile and paralysed
since infancy.
Present Condition. Am
is held in typical
position, but there is
only a slight paresis
and no rigidity. Facial
paralysis 1is more marked
in this than the other

cases. There is a talipes equinus partly spastic in

character. The right knee jerk is markedly exaggerated.

His movements are erratic, but not choreiform. Mentally

he is quite idiotic and resistive to examination. He

cannot speak and hardly understands anything that is said

to him. He is not epileptic.

Measurements.
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Measurements.
| Head 4 inch less on left side.
Girth of Forearm § " " pight "
Leg ‘ % L] » " "

girth of Calf 2 inches " " "

CASE VIITI. Harry D. 13 years. Middlesbrough.
Reported Feb. 1903 and later.

History from Mother. Durling pregnancy mether had a fall

dowvnstalrs, but went on teo full term. Child was born feect
first, but the labeur was easy. The hands wereAstiff for
some dafé afier. When five or slx weeks old he suffgred
from bronchitis and this continued 4111 he was five months
¢ld, when convulsions of the right side started, and he was
unconsclous for some hours. Convulslons repeated when one
year old, but nene since, Paralysis of right side noticed
Immediately after first attack. Recovered power in arm,

but
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but has always been left-handed even in writing. Late In
walking (over 3 years) and talking (between 4 and 5).

Present Condition. Hemdparesis of right side. Slight

faclal asymmetry in certaj?'positions. Mo riglidity In arm
and all movements perfect.though weaker comparatively.
Slight rigidity In knee, and talipes equines which can be
overcome to a right angle. Knee Jerk slightly increased
on right side. No ankle clonus. Babinskl's sign is
present. Vo involuntary movements. Mentally he i1s quite

normal and can read and write well.

Measurementis.

Head 4 Inch less on left side.

Ulna 1 " " righy "

Girth of arm % " T "

Tibia 5 " " " "

Girth of thigh 2 I " "
Remarks. The fact of the hand belng least Invelved 1s

noet typical of a cerebral affectieon, but the history and
symptoms conform te the usual characters.

CASE IX.
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CASE IX. Minnle M. (34 years) Middlesbrough.
Reported 3lst August, 1903.

Histery from Father. Healthy when born. About one or

two months o0ld, general cenvulsicns started, with unconscious-~
ness, fever and vomiting. Repeated at intervals 1111 twelve
months old. On attempilng te walk at two years old, right

leg was dragged behind. Yo weakness or stiffress of hand

or arm notlced. Walked with crutch 4111 lately. Until
flve years age had no sensatlien I1n right leg. Always
Intelllgent.

Present Condliion. Ne facldal paresis. Right hané and
arm slightly weaker and thinner. Right leg much wasted -
talipes equino-varus, quite flaccid except for permanent
contracture of calf muscles. Ne veluntary mevement except
extension of toes. Rimkt Knee jerk completely absent on

right side and diminished on left. Leg cold and blue.

Measurements. Right. Left.
Head Equal.
Ulna 91 92 inches.

Girth
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Right. Left.

Glrth of Forearm 7% 73 inches.
Tibia 13 i5 "
Girth of Calf 73 10 "

Remarks. This 1s an undoubted anterlor pollomyelitls and
I have 1Included 1%t to show the resemblances and also the
differences between 31t and the cerebral casef}///%he next
two cases are reported for the sake of the pathological

lesliens present.

CASE X. William E. 35 years. Gartloch Asylum.

Dled October 1899.
History. Little 1s known except that he was imbecile
and eplleptic from infancy. He used to say that his sister
had let him fall when a baby, and that was the caﬁse of the
paralysis.

Clinical Features. As I remember him he had hemiplegia of

right side wiih contractures. He had occasional flts and

was Imbeclle. He dled of double pneumonla,
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At the post-mortem, there was found a cyst 1an the left sids
of the braln, the outer wall of which was formed of thickened
membranes. On opealag this, clear fIuild escaped, and a
cavity was found extending Inwards aﬁd communlcating with

the lateral ventricle about 1ts anterlor end. Ependyma

was continuous wlth caviiy. The extent of the deflclency
way be seea from the phetograph. The third €roatal,
Broca's, and lower parts of ascending parfetal and frontal
convalutlioans ars absent and atrophy extends over filrst
temporal and third parictal and’the Relandic gyrl. Island
60f Rell 1s not te be seen and cawdate nucleus 1s absent
though lenticular nucleus was found on cuttlng ssctlons.

The ;trOphled convolutions aée hard and rough on the surface ,
and depressed below the level of the olhers. Atrophy nay
be traced through the left crus and pyrami(d to the lateral
tracts of the cord. The cerebellum Is equal on both sldes.
Remarks. The convolutions of the anterlor margin have a
radlate arrangement which, according te Kundrat, is a sign

cf? foetal origin. It 1s unfertunatzs that the history and

clinical
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clinical features are deflclent, but the asseclatlon of the

leslon with infantile hemiplegia is undoubted.

1

CASE XI. ) Agnes Paterson. (b2 years) Gartloch.
Died April, 1900.

Clinlcal Summary. T did not see this case duriné life.

She had been insane Por 26 years. There was deficient
development of beth hands, but especlally the left. - The

left leg was also defectlve, but less so than the arm,

S

The brain shows an atrophy in both motor areas, hut more

marked 1n the right. The affected gyri are shrunken and
hard, and depressed beneath the surface. These were the
only regions affected.

Remarks.
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Remarks. This 1s net a true Infantile hemlplegia, but
1% shows the localized atrophy and sclerosis which is a

comon leslion In that affection.

I shall now pass to the general consideration of
the disease.
ETIOLOGY .
(1) Age. It 1s extremely probable that a good many cases
of hemlplegla are congenltal in origin, though 1t i1s
difflicult to say exactly how many. It is sald that
paralysls In an Infant may exist without being no%iced by
the mether t111 14 1s at least a year old, but T am ¥nclined
te doubt thils. I have found methers very observant of
physiéal defects in thelyr chilldren. It 1s alse stated
that paralysls from an Intra uterine cause may not develop
1111 the child 1s some meonths old,and this peint will be
discussed later. Oéler says that only filve out of hisg
120 cases were truly congenital, while Sachs and Peterson,

from
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from 140 cases considered 49 congenital. Prom my own

cases I can draw nc coanclusion, except that 13'Cases Vv, VIIT
and X the questlon of intrauterine erlgin has te be considered;
After birth the ffequeﬁcy 1s greatest 1n the flrst year

and diminishes up te the sixth yeaf after which 1t 1s
comparatively rare t11l mature age. Thus, Osler glves 45

in the first, 22 in the second, and 28 between the third

and tenth years. Gowers says three-fifths of the cases

begin In the first three years, and Sachs finds two-thilrds

in the same period. Of my seven cases with authentlc
records, four begam 1in the first year, one at three years

and one at filve years.

Immediate Causes must be indefinite,as there is a certain
amount of fallacy 1n attributing any causative actionm to the
common affectlons of childhood. There are, however, a |
Areat many precedent conditlons which are sald to be
possible primary elements. Accldent or fright to the
mother during pregnancy, Osler has found in twe cases, and

difficult
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difficult or instrumental labour in nine. Two of
my cases would come under thls categery. ™ Injury tec

’ the Infant he has elicited In three cases. Pulmonary
and Infectious diseases are accountable for 16 cases,
and infantile convulsions for five; Sachs glves
pneumonla in six, trauma in six, infectious diseases in
25, and convulsions in 20.'_ Endeocarditis 1s sald to be
very rare and syphilis 3s quite negligible. Primary
disease I have found in only two cases, and th!s was
bronchitis.> According to Gowers,in the malority:of cases
the attack 1s not distinctly secondary, and I think we may

take 1t that, as a rule, 1t 1s not a sequel to any speclal

affection.

SYMPTOMS .
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SYMPTOMS, If there is much variation in the facts bearing
on the etiology of the disease, there is still a great

similarity in the symptoms of the onset, and although not

absolutely pathognombnic of this affection these certainly
point in most cases to an acute cerebral lesion. The
child may be 1lying in its mother's arms, or playing about

in perfect health, when it is suddenly seized with con-

.

vulsions and becomes unconscious. The convulsions are in
most instances clonic, and one sided, involving face arm

and leg, though some have been reported in which the con-

vulsions were general and of the ordinary type of infantile

eclampsia. The unconsciousness may vary from a deep coma

lasting for hours, to a slight hebétude, There is often
some fever and vomiting lasting for a day or two, but owing
to imperfect histories,writers are naturally not in agree-

ment as to the frequency of these symptoms, Thus Osler

lays no stressvon the temperature, while Sachs and Peterson

say that a slight fever is the rule. Whether these

symptoms
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symptoms are the evidence of a general toxaemia or the

result of the cerebral disturbance is a point to be considexn
ed afterwards, The coma and convulsions may continue with
lucid intervals for a variable peried, usually some days,
The date at which the paralysis is observed depends on the

intelligence of the mother, and on the age of the child, h

most cases it is noticed soon after consciousness has returns-
ed; but in very young bables some weeks may elapse before it
is disoovered. There are many exceptions to this form of
onset. In a few there is no definite onset, the paralysis
being observed soén after birth, - as in Case V.- or it may
be the first iﬁdication of anything wrong with a previously
healthy childe Taking the cases as a whole,it 1s exception
al for death to occur during the acute period, The convul-
slons cease, consciousness returns, and the child 1is left
with a one sided paralysis. The chroni® stage which then
sets 1n,due to degenerative changes in the nervous system,
is best described by taking the symptoms sepérately.

Paralysis.




33
Symptoms contd.

Paralysig. The degree of paralysis varies very much, It

18 difficult to get data of recent cases, but I think the
rule is for the face, arm, leg to be affected at the beginn-
ing. In a few cases perhaps, the face may escape, but
when it is involved it 1s always on the same side ag the
other parts, . Broadbent's law seems to apply to infantile

as well as to adult hemiplegia viz.., that those movements

which are performed in association with the other sids, are
least affected and socnest restored. That 18 to say, the
hand and arm suffer most, the leg next and the face least
of all. .In all cases there seems to be no further
adwancement of the palsy. Ag in the adult form,recovery
takes place to a certain degree, In some the hemiplegia
passes off altogether, and Gowers is of opinion, that in

these cases the lesion is not in the motor tract, but in

some other region of the cerebramé’ the paralysis being the
L
result of the general disturbance at the onsetjthis seems

extremely probable, The return of a certain amount nf

power to the affected limbs, is most 1likely due to the

proverty
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property that one hemisphere has of taking up the function
of the other. It has been proved by Muratoff, that
excision of one motor cortex results in some secondary
degeneration in the tracts in the same side of the cord.
Proof of this is found in some of my cases which have
exaggerated reflexes on the unaffected side, In & chilq,
before specialisation of movement has been learned, this
nen-decussating tract may be more highly developed, and to
some extent compensate for the loss of the other,

In the majority of cases, however, there is a certain
residue of paralysis and it is from these cages that most of
the statistlcs have been gathered, This hemiparesis results

in a characteristic attitude and gait, The useless arm ,

- kept flexed across the chest, and the deformed foot dragged

behind or scraping the ground when walking, mark the case

at once as an old hemiplegia. As regards the side which

is‘affected, observers are agreed that the right and left
are nearly equal in frequency. Thus , d

SaChs.o'--«n...o-oooo.--.R.H. 81 L.H. 75
O].er.o.oo.--...---...---R.H. 68 L.H‘ 52
r 1'\

1
Diller.{i--o.o..--....---.R.H. 8 L.H. 3

The
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The proportion in my cases is R.H., 8 and L.H. 1, but in the

face of the fuller statistics, no conclusion may be drawn

from this,.

Atrophy of the Limbs, I can find no published statistics

of this but it seems to be generally recognised, Taylor?
calls special attention to it, I have found 1t very
marked in all cases, and I should consider it an important
feature in distinguishing a case beginning in early 1ife.
The difference in size is most marked in those dating from
the first year.s It is, nf course, not a true atrophy, but
a defeétive development of the liﬁbs firom disuse;and 1s eas=
ily distinguishéd from the rapid wasting in acute anterior
poliomyelitis, The bones are shorter and thimner, and the
muscles are likewise diminished in bulk, although when a
spastic condition prevails, they may be well developed or
even hypertrophied (as in Case IIT), The hénd suffers

most of all, It is smaller and the bones project beneath

the thin clear skin,

Agymmetr®y
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Asymmetry of the Skull. has been found by Peterson and Fisher®

in the majority of cases, My measurements show this to be
remarkably distinect, In every instance the circumference on
the side opposite t;ﬁ%aralysis was less than the other by
betwecﬁ'% and g-inch.. It will vary according to the extent
of the cerebral lesion and the age at'cnset.

Contractures and Deformities. I have mentioned previously the

characteristic attitude of the paralvsed hand and arm. The

upper arm is kept close t0 the sldey the elbow flexed, the fore
arm crossing the front of the chest and the hand pronated and
clasped on the thumb, In one of my cases, and in a case
reported by Shirres,there was a "main en griffe" due to a great-
er involvemenf of certain sets of muscles, This condition,
however, is not altogether due to involuntary contracturs or
spastic ragidity of the muscles, In some cases the patient
can extend all the joints freely. In others there 1s a cert-

ain amount of voluntary movement, but when one attempts to aid

this by external force, there is some resistance. With steady

[
pressure this can be overcome till a point is reached when move-

ment is completely arrested. This marks the permanent shorten-

-ment
ing of the muscle. The rigidity which is felt on passive move- .

!
is L
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is due, of course, to loss of function in the pyramnidal
tracts of the cord. The motor cells of the anterior
cornua, being free from the controlling influence of
the higher centres emit an excess of tonic energy to the
muscles, an“enérgy which 1s probably derived from the
sensory tracts and completes a reflex arc. Tais
spastic condition 1s by no means pathognomonic of
infantlle hemiplegia, although it has received the

name of spastlc paralysis in contradistinoction to

ﬁhe flacold condition in anterior poliomyslitis,
Contractures owing io paresis, are usually sald to

be due to the greater strength of the flexor; over

the extensors, It is difficult to disprove this,

but I think that a more probable explanation is, that
the attitude is at first one of convenience, to keep
the useless hand out of the way. The flexors in

thls position have a mechanical advantage over the
extensars,‘and with the increased tonicity, the

flexion is maintained involuntarily., In time also, there

will "
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will be an actual shortening of the muscles resulting in a

permanent conﬁracture.

In the lower 1imb the constant deformity ip‘talipes
equinus, and in some cases a ‘certain amount of varus 1is
added, This again, I maintain, 1s not due primarily to
spaim of the calf muscles. To begin with, in a healthy
infant the natural position of the feet at rest is one of
equino-varus, When one leg is paralysed this position
is maintained, and in this gravity will play an important
part, lLater, when rigidity sets in, it bec~mes impossible
to flex the ankle fully, and in many cases theré is no
movement whatever, When the child begins to walk, the
extension becomgs‘even more extreme to compensate for the
shortening of the leg. In some of the severe cases I have

noted, the metatarsus is in a vertical line with the tibia,

adding as much length to the leg as possible, Contractufes}

of the knee and hip Joints are not at all common.

The following table of contractures of the joints in

hemiplegia

g
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hemiplegia is given by Sachs,
Flexion o0f ElboWeeieeoeeeoaenoeso29
. " Carpus and Fingers....ZS
u " KNee..ieriieercnscnacesed
Extension of Knee...eeeeeeeeoesa..1

Talipas Equino Vamﬂo..o.o..'.. 00017

H " Valguse..ooenne....3

" Equinut..‘.l'.'..o..ho.'.g

Post-Hemiplegig Movements; Certain involuntary movements

of the affected limbs are often observed,and they are almost

characteristic of this affection, The most comﬁon are of

three classes.

(1) Athetosis, This is defined as a regular rhythmic

movement of the hands and fingers.

(2) Chorea 1s distinguished from the former by being

more Jerky and irregular,

(3) Tremor - of the character of paralysis agitans,

Osler has observed athetosis in 6 cases, chorea in .24,

and

o e s SYmpPerfs , contd

|
1
|
i
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and tremor in one. Griffitbals has described two cases
of unilateral tremor in children, one of which was post-

hemiplegic, and Dillertd notes 3 cases of athetosis, I

have observed choreiform m-vements in two cases (Cases I and
ITI) and there is a story of contortions of the hand in anoth

er (Case III)., Sachs mentions ataxia and ass¢ciated move-

ments (1;9. ihe paretic hand imitating the voluntary move-

menfs of the other) but I have rot seen this with any

" distinctivensss except in one case (Case VI):

Reflexes.  The superficial and deep reflexes on the

affected side are usually 1ncreased,and this is esnecially

the case with the knee~jerk, Ankle clonus is usually out
of the question owing to the contracturo,}and the triceps

and wrist reflexes are likewise not to be obtained;

Babinski's sign I haee obzerved in two cases.I have already

mentioned that itg the reflexes on the sound side are
increased in some instances, This point I have not seen

mentioned
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‘mentlonsd in the books.

Electrical Reactionsay I have not been in a position to

examine but they are said to be normal in all cases.

Sensation is also usually perfedt.

Coldness and Lividity of the affected limbs I have noted in

four cases and it is mentioned by Osler and others, It

1s said te be a vasomotor disturbance,but as it is not

transitory, it is difficult to see how this can be. In

all the cases fhere was a spastic condition in the muscles,

and 1t might be that these by pressure on the deep vessels,

caused a stagnation in the superficial veins, It is
difficult to explain otherwise.

Aphasia has been seen in 17 cases by Sachs and 13 cases by

Oalor. An interesting point is that it may occur independ- -
ently of the side affected, This shows that in children

the speeth! centre has not become localised to one side of

the brain,as 1t i1s found later, Aphasia 1s a temporary

affection and will only be observed in those children who

have already lesarned to speak. I have not seem 1t in any

of
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of my cases but there is a story of difficulty of speech in

Case III,

The forégoing symptoms are the result of 8 localised
lesion in the motor ré@ion of a cerebral hemisvhere, and its
secondary effects on the motor tracts, but ﬁnfOrtunately
the leslon seems ft® gradually to affect the whole hemisphere
with disastrous results for in a majority of casez the
patients become the victims of epilepsy and mental
degeneration,

Epilepsy. Although this 1s not the true primary epllepsy,
the convulsions arg in all resvects identicales .As a rule
they are general, In a few exceptional cases however, they
may begin on the affected side, or there may be an aura
referred to that side, The attacks may start soon after

the hemiplegia, or it may be years after, and when the patidﬁ-
gets to adult age they may cease altogether. They vary ‘
much in frequency and severity. In some of my cases there
we re only one Qr two general convulsions altogether, while

in others they were as frequent as 14 in a day sometimes,

Siw
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Six of the nine cases here recorded suffered from these gseiz-

ures. Sachs gives the proportion as 50% of hemiplegic

children and Osler and Gowers state that it is very common,

- Mental Defects argifairly common sequela of infantile hemi-
pleglia, and there 1s certain to be a large number of cases
under institution treatment, In one asylum alone I was able
to get five cases resident at the same time. A large number
“of course,will be kept at home, In only one instance (Case
VIII) did I find a patient with a falr intelligence, and

Sabhs says that 13% of all cases suffer from intellectual

deficienCykthough the proportion is doubtless much larger.

The degree of weakness will vary very mich, The patient may

be rather dull or stupid(?s in Cases IT and YL especilally when
he has been having fits, or he may be childish and simple

minded, and unable to fight life's battle for himself (Case WI)
Many however, are still lower in the scale and lack the power
to converse or understand or even the capability of being

eduoatedko attend to their natural wants, They never

1
1

regaln their intellectual faculties, and spend their useless

charitably
lives as a burden tn society, and objects of pity to the morgﬂi

minded,
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The presumption ﬁhat these symptoms are broduced by a
cerebralllesion, is fully verified by post mortem results,
but as to the character of this lesion there is 1ittle
evidence and necessarily some diversity of opinion, The
reason for this is not hard to seek, Only in a small ninority
of cases do the patiehﬁs die during or shortly after the
acute attack and when they do so , the hemiplegla has not
shown itself, As it is not a chronic advancing condition, all

that remains in after life 1s merely the deformity caused

by the destruction of the cerebral tissue, Out of 90

autopsies Osler could only find 16 of recent origin and

Sachs reports 36 recent cerebral lesions, Admitting a low
mortality in the early period, it cannot be assumed - ag
many observers do assume - that the lesions found in the
fatal cases are'typical of the disease, Indeed, one might
g0 8o far as to say that there may be other lesions less
fatal, producing the same symptoms, and the same permanent
effect on the brain.

The
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The majority of recent lesions have been found to be
vascular, and includs haemérrhage, thrombosis and embolism,
Haemorrhage is the most commnn.‘ Osler quotes 9 cases, and
Sachs has fou;d 25; All these however,are open to some
criticism, Osler's caseé, for example, are all, except onse,
taken from literature., Three are congenital and atsributed
to injury to the mother during ﬁregnancy, the children
being probably still-born, One is due to an aneurygma
bursting into the longitudinal flssure (hls own case), four
have no detalls as regards siltuation etc, and one was a
child of six months 1n which the blood was pqured into the
lateral ventricles, With the exception of the last:case
and the congenital ones, the patients were all over six
years, Clearly these cannot be called typical casés.

Sachs in his boqk on Nervous Diseases of Children
discusses the three forms of cerebral paralysis together,
and 1t is not easy from his statistics to discriminate any
one form from another, If we admit that spastic dipiegia
of infants 18 as a rule the result of meningeal haemorrhage

8t birth - and this has been well proved by Sarah M'Nutt

and others,- it 1s necessary to discard some from the number

that .
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that Sachs submits, In his article on Cerebral Haemorrhage,

he gives 83 cases as due to the following causes t—

Convulsions 20
Pneumonia 6.
Trauma 6

Infectious diseases etc 25

Unascertained 26

These however, are not post mortem results,and there 1s no
note as to the ages of the patients or the clinical features,

Gowers gives the following table showing the 1iability to

haemorrhage at different ages -

1-10 yrs| 11-20 yrs |21-30 |31-40| 41 and over

pexr 1000 1.8 ) 6 12 19

This obviously does not correspond with the frequency of

‘hemiplegia.

The fact of haemorrhage being a cause of infantile

hemiplegia
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hemiplegia cannot be gainsaid,though it cannot be proved that

it 18 a constant lesion.

As regards the situation of the haemorrhage, Sachs
makes 3t pretty clear that it is 4n most cases on the
surface of the brain, and from a branch of the middle
cerebral artery, In some cases it is not wvery cértain that
1t is not the middle meningeal artery, as some authors use
the term"meningeal”and others Eortica%;l In traumatic cases,
the mlddle meningeal would be most liabls to Injury., The
blood collects in the Sylviam fissure, and presses on the
brain substance, It extends in a layer along the pla-
arachnold, and in later stages a eyst may be found containing
& grumous fluld and lined by a false membrane., Cases are
reported also of clots or blood cysts in the basal ganglia,
internal capsule and bous, but these are 1solated cases and
brobably rare,

Embolism has been found in some caées. Osler quotes 6,five
of which occurred in patients suffering from endocarditis
and all these were above s8ix years. Sachs in one instance 3

gives
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glves three cases (1 yr’2% and 6 yrs respectively) in
which an embolns- was found in Sylvian artery and in the

2 15
other seven cases are mentioned, Abercrombie describes a

case with embolism and cortical softening in a child of
threes years, These cases cannot be questioned,except that

as some of them are a complication of endocarditils they

approach more to the adult type.

Thrombosls. As Gowers points out, it is often impossible
to tell at an autopsy whether an arterial obstruction 1s

primarlily embolic or thrombotic. Osler quotes one case of

thrombosis and Sachs five, Gowers glves a detailed description

of a case of thrombosis in a wein leading into the

longitudinal sinus, and argues that this may be oommoner
than is suspected, as there l1s a tendency for the thrombus
to slip into the sinus,

Anmongst other recént post mortems, I have been able
to find two which differ from the foregoing., The first .
is one of Batten's 14 in which a boy of nine died in three
days #£rom the om.set of hemiplegla, The paralysis was the

first
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first symptomsand he gradually became comatose, At ths

éutopsy the left motor cortex was found to be softened,and

microseopically there were found thrombosis of the smaller
arteries with perivascular exudations, No leslon of the

larger vessels was found, The second is mentioned in

Holt's book® and 1s that of an infant who died of pneumonia
some days after developing hemiplegla with convulsions,

No gross cerebral lesion was found at the autops%;///mhe
abnormal appearances found in after 1ife indicate a
jocalised absence of cerebral substance, and are described
as (1) atrophy, (2) porencephaly.

Atrophy. By fhié is meant a diminution in size of certain of
the cerebral conwolutions. It may affect a reglon of the
hemisphere or & single convolution, or it may be distributed
irregularly over the surface, The affected gyri are narrower
and shallower,being depressed below the lével of the others,
and the membranes covering them are often thickened and
adherent, The cérebral tiséue is8 hard to the touch, and

on making sections for microscopic examination, it is found
that the grey matter is thinner than normal and that there

is
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is an excessive development of neuroglia, The layer of

pyramidal cells is the structure that suffers most. It

may be entlirely absent or represented only by a few

atrophied cells, There is & corresponding decrease in

the fibres in the whiteimatter. Osler describes ahayer of
ijnute cysts sometlmes seen at the junction of white and
gray mattér, and‘states that haemgtoidin has been found in
their walls,

The comwolutions of the motor region are most

frequently affected,but atrophy is also seen in the

,\ . partetal and occiplital lobes, I distinctly remember a
' " ecase in which the convolutions at thé base of the ocecipital
K lobe were much shrivelled,and the white matter was SO much

atrophied that the posterior horn of the lateral ventricle

came almest to the surface..

Case XI shows atrophy of the Rolandic¢ convolutions on

both sides with a corresponding lack of development Iin

vthé 1imbs, Osler has collected 50 cases of cerebral atrophy

and Sachs has seen 40,

Porencephaly
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Porencephaly: This name was first introduced by Heschl in

1859 to express a loss of cerebral substance, or literally
s hole in the brain, It is not a rare condition by any
means. Osler has collected 24 cases, 6 of which are
congenital and 11 hav e a history of beginning in early
1ife with symptoms of hemiplegla, Audrey collected 100
ceses from literature and added 3 of his own, Of these
90 had full anatomical details, He found 1t bilateral’
in 32, left sided in 38 and right sided in 20, He
attributes 1t to various causes usually acting during
foetal life, I have been able to collect from recent
literature, f cases described in deiall, The cdlinical

history however,in nearly all of them 1s defective., I have

put the main points in tabularform:-
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Taking all the cases in review, it is seen that there

is no uniformity in the area of surface involved. The centre
of the defect however, 1s always about the situation of

the operculum,and the cavity may extend forwards, backwards,

upwards or inwards in various degrees, In the fresh brain

it is filled with a clear fluld and strands of tissue some-
times cross the gap. The membrane covering 1t 1s occasionally
thickened and distended to appear like a cyst, It seems
pretty obvious that the hole 1s formed in the following
manner., . Certain of the o;ntolutions and a corresponding
amount of yhite matter have been undeveloped destroyed or
atrophlied and their disappearance has opened up the fissure
of Sylvius, The arachnoid space has then distended in
cystic fashion to fill up the cavity, If the leslon has
.affected the Island of Reil and the basal ganglia the
lateral ventricle has protruded itself in to the cavity
which then Becomes lined by ependyma, the atrophied Island
of Reil belng represented in the outer wall, Many of the
surrounding convolutions are small and shrunken and in some

there is a striking radiate arrangement of the unatrophied

gyri
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gyri round the opening., Thils was noted by Kundrat and he

considered i1t characteristic of the congenital cases, The
explanation seems t0 be that the cerebrum falls in on the
space and the well formed gyril become folded on themselves
in an unduleting outline, This I should think would take
place after,almost as easily as before development of the
infant brain, I do not think there is anything about a
porencephalic brain that will distinguish it as being of
congenital origin,

The affected hemlsphere 1s always much smaller than
the other, and there 1s probably a slight amount of
general sclerogis present, The different regions of the
brain communicate so freely that there must be some
secondary degeneration among all}the tracts, Atrophy of
the motor tracts has been traced in most of the cases, through
the pows and pyramid to the lateral tracts of the cord on
the opposite side, Thé basal ganglia are usually atrophied.
In some cases the candate and lenticular nuclei are nearly
if ﬁot entirely absent?r

$fCase X)
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(ExszcX) The optic thalarus suffers to a less extent. An

interesting point is thét in some cases the cerebellum is
atrophied on the opposite s8ide, while in others 1t is normal,
but I can offer no explanation of this wariation,

As regards the age at which porencephaly is found, I
can find no cases reported younger than Case I - in’which it
was discovered at operation, - with the exceptlon of a
double porencephaly of the frontal regions in a case of
Schultzes: described by Sachs, It was sald to be congenital
and the child lived for five months.

~Osler is of the oplnion that porencephaly is to be
consldered as an extreme degree of the condition described
under Atrophy, and that is probably due to a simllar primary
lesion, ‘As a frequent occurrence in infantile hemiplegia
it 18 undoubted although it cannot be diagnosed before}
death. Sachs,indeed,says that it is impossible to tell
before the autopsy-ﬁhaprtho,eaﬁdition of the brain is,as

regards the extent of the lesion,

PATHOLOGY
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The chlef interest in the consid;raﬁio; df £his.
'affec£10n=cen;res round its éathology; Opportunities of
exaﬁining.the‘primary condition are rafe,but there 18 no
lack of theﬁries to account, fof it, and this hasAled fo?
much.controversy. |

The first question to be considered is‘whetﬁer it 48
a distinét disease, always due to the same cause and having
the same pathology in all cases, After oonsider;tion of
Vall-the evidence we must unhesitatingly answer in the
negative, It varles in 1ts etiology, its elinical featufea
and 1ts anatomy, and we must expect it to vary in its
pathology. As in the adult form of hemiplegia there are
diffefent_lesions, so there must be in the infantile, We
can oniy say that ihere is a destructive process in the
motor region of the cerebrum, and we cannot say that this
in all cases 18 ldentical, In certalm rare cases, the
paﬁhological factor is easlly recognised to be the same
as in the adult typeé,as for example, embolism in

endocarditis, but for what I might call the typlcal case,

with
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with an acute onset 1n early infancy, ending in recovery
and passing on to epilepsy and 1ldioey,there 1s yet no
adequate explanation,

The etiology does not help us much, An important
point 1s that 1t 1s almost limlted to the first.three
years of 1life, indeed ?éhould be Inclined to neglect those
cases over six years, as theye are rare and approachime
to the adult type. We must expect therefore, some cause
that 1s predisposed to by the ages of the patients,
The normal infant brain, although in gross structure it 1s
practically the same as the adult,ls undergoing development
of the minuter elements, The motor region is complete
about a month before birth,. but, according to Cunningham,
for Bome time afterwards there 1s a specialization of
function godng on,which leads to changes in the region of
the operculun, Naturally there will be a rapid reproduction
of new cells and the wvascular supply will be abundant, and
it may be the small vessels will not be in a fully deweloped
state, Young children, also, are speclally llabls to

injury, and to general diseaseg, to which hemiplegia is

said



58 Bhthology contd,

sald to be a sequel, I have already pointed out that this 1is
apt to be fallacious,as children are so often ailing that
the question of "post"™ and "propter" is not easy to decide,

The symptoms limit us to an acute and not very
mortal lesion iIn one cerebral hemisphere, and exclude
chronic inflammations aﬁd new growths,

Lastiy, the morbid anatomy, leaving out of account
the comparatlvely rare fatal cases, simply points to a
destructlon of cerebral tissue,

I shall now pass 10 a consideration of the warious
theories which are held regarding the pathology,while
admitting_that‘their authors do not seek to explain it by

one origin alone, For brevity I shall entitle them

(1) Congenital Theory,
(2) Vascular Theory,

(3) Inflapmatory Theory.

Congenital
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Congenital Theory While in many cases the one slded
paralysis 1s noticed from birth or shortly after,and is
justly attributed to an intra uterine cause or to the
accldents of labour, it is sald that many more originate
before birth and are elther not observed by the mother or

dé not have a definite onset till the child 1s some months
old., In explanation of the latter statement it is saild

that the Fibres in the corona radista are not medullated
at birth and have no conducting power, The cortex has
fherefore no work to do,and it‘is only when 1t 1s called
dpon to start, that 1ts deficiencles are evidenced. This
may be true, but one 1s lnclined to ask why ssome cases are
noticed at birth, and especially those cases of diplegla

from a menihgeal haemdrrhage;where the cortex 1s undoubtedly
affected, It 1s difficult to see how a chﬁld could be
perfectly normal in every respect with a large porencephalie |
defact in its bralns—Granting that there are many cbngenital
cases,some of those will have to be consldered under the
other headings as due to an acute process occurring
during foetal 1ife or at birth, The others are sald to be

the
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the result of a lack of development in the cersbral tissue,

an "agenesis corticalis" as it is termed, Defect in
development 1s usually attributed to non-closure of two

sldes of the embryo, or adhesion of the ammion (Coats),
Porencephaly however, 1s not a mesial defect like
encephalocele, nor coild i1t be explained by the influence

of the amnion unless the external structures were involwed

as well, and there is usually‘no indication of this, The
arrangement of the. gonvolutions in the rest of the hemiaphere
does not support the theory of an agenesis. One would

expect to find a simple undeveloped form in the surrounding

gyri, but instead. they are so far developed as to be

folded up, or they are small and hard and show evidence of a
true atrophy. There is, therefore very little in favour of

a lack of development,

Vascﬁlar



61

Pathology contd,

Yascular Theory The proposition that hemiplegia may be

due primarily to a lesion in the blood vessels of the brain
has very many points in itsvfavour. It brings Infantile
hemlplegia into line with the better known adult variety
which in.most cases 18 wvascular, and seceks to explain éway
differences in character by difference in age, The first
glance at a porencephalic brain makes one think at onece of
a molar mecrosis the result of rupture or obstruction of

a blood wvessel, and, having regard to the situation of the
lesion, of the middle cerebral artery in particular. We
must however, consider the possibilities in detail,
Haemorrhage 1s supported by the etiology,which gives
traumatism,at birth or in infancy, as a factor, and would
make hemiplegia a complicatlion of convulsions and whooping-
cough, which are sald to raise the blood pressurs in the
eranlum, The suddenbnset,with some symptoms of pressure

on the braln agrees with this theory, and morbid anatomy
gives us more cases of haemorrhage than of any other recent
lesion, Even with external Injury or an incresase of

internal
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internal pressure, a cerebral artery will not rupture unless
there 1s some predisposing cause such as weakness of the
wall. This weakness Sachs has found as miliary aneurysm

in some cases, and gquotes Recklinghausen and others as

having discovered a fatty degeneration in the arteries of

young children. Oslser reports a case of cerebral aneurysm

in a chlld of six months, This evidence is as yet very

limited but it must be taken in absence of better., In any
case the rule 1s for the middle cerebral artery or one of
its maln branches to rupture, and not as in adults the
smaller capsular branches, The amount of blood lost would
necessarily Se large, and 1£ is difftew1®¥ in such a case

to see how.a child could live, It would certainly be fatal
in an adult, If the patient does not die, there are
symptoms of cortical irritation lasting sometimes for days,
and occésionally accompanied by slight fever and del;rium,
Whiéh is ?ot the usual course of a:gerebral haemorrhage in

an adult, Another objectionta: this theory is that in a

porencephalic



63 Pathology contd,

porencephalic cyst there is no dlscolouration of the wall

and crystals of haematoidin have not been found, This

would be a cruéial point in favour of haemorrhage, I have

also heard 1t sald by a Glasgow surgeon that he has
trephined the skull in two cases of children thought to be
suffering from recent cerebral haemorrhage, and no trace
of blood was found,

Haemorrhage from a veéin or sinus, the more probable
sequel of traumatism,would most certainly spread itself
over one hemisphere or even over both, and remains of it

would be seen in the thilckened membranes in after life,

Embolism Sudden arterial obstruction would account for
most of the symptoms,and in a few cases an embolus has bsen

found post mortem, The conical form which is the usual
appearance of é porencephaly, resembles I1n many respects an
infarction of other organs such as the lung or kidney, but

of course this appearance 18 really due to the absence of
the converging motor tracts, The area involved however,
corresponds in a general way to the distribution of the
middle cerebral artery wiz, the 2nd and 3rd frontal,

ascehding
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ascending pariefal and frontal, and the three parietal and

temporal convolutions and élso the corpus strigtunm, The
fact of this being the region affected,and the slightly
greater preponderance of involvement of the left side over
the right, coincldes with the pathology of cerebral
embolism in the adult, Fagge reports an adult case of
Charcot's in which the Sylvian artery was plugged in its
main trunk and cerebral softening resulted,

On examining cases carefully however, it is seen that
the region involved does not'exactly correspond with the

distribution of the artery, There 1s either too much or

too little affected, TIn Case X the obstruction would

require to have been in the main aftery before its capsular
branches were given off, as the corpus striatum is involved,
But the 2nd frontal, the parietal and temporal, and much of
the Rolandic convolutions, still remain, This of course,
might be explalned by an anastomosis with the other arteries
in the pila, which might vary in different cases,

The greatest difficulty in accepting embollism as

a cause, 1s to find the source of the embolus, This is

usually
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usually easy in adults, where heart disease: 1s almost,
1hVariab1y pfesent. In infants, however, endocarditis

is rare and most hemiplegios give no evidence of i1t, A case
of porencephaly reported by Barratt,lo was attributed to
embolism In the first year, because the patlent ( a man of
30) had dn old valvular lesion. ihe Sylvian artery however,
was found patént and perfect, so we must hesitate to

accep£ his theory, In another cang%Hirres,lz the source

of the embolus was sald to be placental thrombosis, occurring
ata threatened abortion, The fact of hemiplegié being
sometimes secondary to bronchitils and pneumonia, makes it
prdbable that thrombosis of the pulmonary veins is a source,
and the changeé which the circulatory system undergoes in
sarly life miyké¢ also account for thrombosis and embolism

| but there is nb proof'of this whatever, and it is unwise to
speculate too much on that point, In the rare instances

in which embollism does occur, the clot, being apparently

too large for the lenticulo-striate branch, remains in the

main trunk of the artery., The sudden damming of the blood

stream
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stream would certainly cause a severe cerebral disturbance,
but with the help of the collateral circulation it 3Is quite

possible that the attack might not be fatal,
Thrombosis in a cerebral artery must be a rare

condition in the absence of a predisposing cause such as

disease of the'arterial coats, and 1t 1s probable that in
the reported cases there was originally an embolus,
‘Coagulation in a vein is not so unlikely. As an ante
mortem occurrence in the longitudinal sinus of marasmic
infants, it 1s quite well recognised, The case which
Gowers reports of thrombosis in a surface iein causing
atrophy of a convolution, might explain a large number of
those cases of localized atrophy., In Case X1 for example,
there may hawe been a double thrombosis in the velns from
the Rolandic fissure; 'Gowe?E theory however,has not been

generally accepted,

nfl ato eor
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Inflammatory Theory, In 1884 Strumpell first promulgated

his theory that there was an inflammation of the cerebral
grey matter similar to that which is seen in the anterior
cornua of the spinal cord, and this he called poliomncephal-
itis,in contrast to poliomyelitis, Apparently he had
little foundation for his theory beyond the homolegycof the
tﬁo structures, but the view was accepted by many in
opposition to Kundrat's vascular theory mf¥ of hemiplegia,

In support of Strumpell's idea, Mobiuszpublished the cases
of two children of the same femily who were stricken with
pyrexia, and somnoclence, One of them developed cerebral
paralysis, and the other spinal, Of late years the theory
has been vigorously attacked by many authorities, Sachs is
especlally strong in his opposition, saying that there is
absolutely no anatomical pfoof, and that the facts are
opposed to it, He admits, however, that thers may be a

few cases, and in another work describes an encephalitis of

the nuclei of the cranisal nerves, In his article on

Cerebral Palsies, Grayzmakes the statement that Strumpell’s
was the "most flippant suggestion ever made in medicine",

Yet
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Yet he remarks (without any reference. to his authority)
that the vascular theory has been disproved, and that
porencephaly is due to a "peculiar cellular degeneration,
independent of the vessels"!

The objections of recent authors to poliencephali-
.tis are briefly these (1) that post mortem evidence is
against it (2) that it ought to be more fatal () that
poliomyelitis is not secondary, One might take the first
two points together, and say that if it were mofe fatal
there would be more post mortem evidence, But why should
it be mbre fatal? In the cord the process is limited to
isolated sections, and usually to the anterior cornua of
these sectlons, and if it is thus limited in the brain,
there is no reason why it should cause death, any more than,
or even so much as a vascular lesion, Tﬁgfgggection is only
half true, Infantile paralysis often actompanies cother
affections, and, according to Gowerg,hemiplegia is not
distinctly a secondary disease, |

Let us congider briefly the poinﬁs in acute

anterior poliomyelitis, It is a digsease of early childhood.

It
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It starts suddenly, often with slight general disturbance;‘
and occasionally with convulsions (see Case 1X), It is
never fatal, but when from any cause the child dies, changes
are seen in the grey matiler of the anterior portion of the
cord, These changes are minuts:haemorrhages and thrombosis
with perivaséular exudations, leading secondarily to

death of some of the ganglionie cells and increase of the
interstitial tissue. The cornu is supplied by the anterior
median artery, so that the changes are probably primary in
the small terminal branches of that artery, and limited by
its distribution, There is good ground Tor saying that

the process is micrﬁbic or at least toxic in origin, but

it is still held that it may be a vaso motor phenomenon,

The conditions in cerebfal paralysis are markedly
similar, It begins in foetal life or infancy at a time
.when, as I have pointed out, rapid o%anges are progressing
in the region of the operculum,and both cells and vessels

are in a state of imperfect development. The onset is

marked by constitutional disturbance which cannot altogether

be
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be accounted for by the local lesion, The acute period

lasts a variable but usually short time, and there is no

progression in the resulting paralysis, In anatomy also
there is some analogy.. The cortical arteries are end-
arteries like those of the cord, and the cellular elements
are similar both in function and structure, I have
pointed out that in localised cerebral atrophy, the
pyramidal cells are much destroyed, and minute haemorrhagic

Cysts have been found, This has a striking resemblance

to cornual atrophy, It might be objected that there is a
much greater loss of substaznce in the brain - as in
borencephaly, This loss, however, is white matter chiefly,—
degenerated motor fibrés,— which in the other Case pass
~almost immediately into the ﬁerves, 80 that there is little
loss of bulk to the cord.iﬁself. Further, Gowers describes
and pictures actual cysts in the cord in poliomys:itis,
Finally, there is post mortem evidence in favour
of this view, In a recent number of the Lancet, Batten,
without any reference to the controversy, or even to
Strumpeli's theory, describes cases of"polioencephalitis”of

different
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different regions, Among them is the case mentionad

above (see p 48 ) which at the autopsy showed a lesion
in a2ll respects resembling that of acute anterior
poliomyeiitis, The cage mentioned by Holt, might have
shown simiiar changes, had the motor region been examined
microscopically.

As I have said before, the exaci pathology of
poliomyelitis is still uncertain, and tuat of
policencephaiitis will be much more so, The fact of
its 1hnitation is against its being a bacterial
inflammation, and it may happen that it will De found
to be a purely vascular phenomenon, withh this difference,
that the changes occur in the terminal cortical arteries
and not in the large vessels, The experiments of
Prevogt and Cotard have shown that ligature of a

cerebral artery does not produce serious disturbance in

the
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the nutrition, whereas injection of a fine powder plugs
the arterioles, and these having no anastomoses, softening
and necrosis of the grey matter is produced. If it

were found to be due to organisms, the lesion might be

the resuli of microbic emboli, which might be specific, or,
in themselves non-pathogenia, On the other hand, the
changes might 5e caused by a selective poison circulating

Timary
in the blood in the course of one of the so called diseases,

though in such a case one would expect it to have a longer
aﬁd progressive course, These points have to be cousidered
in the paﬁhology §f acute poliomyelitis, into which I do

not intend to enter further, I have pointed out the

marked reseﬁblance and the probable identity in the

pathology of the cerebral and spinal paralysis, and now

leave the solution of the problem till further investiga-
tions into the character of the more common spinal variety
have been made,

Conclusions
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Conclusions as Regards Pathology. In the foregoing, I

have attempted to show cause for the following beliefs:
(1) That a simple idiopathic lack of developmasnt as a
cause of porencephaly cannot be @ccepted.
(2) That haemorrhage from the large cerebral vessels is
present in most of the fatal cases, but the conditions are
against its being the most frequent lesion.
(3) That embolism is possible,only when there is a source
for the embolus, and that is only in a very few cases,
(4) That thrombosis of an artery or vein is very unlikely,
and the cases reported are not sufficient evidence.

. M mest cases
(6) That the lesion will be folind,to be in the small

and '

cortical arteries,,that its pathology is analogous to that

of acute anterior poliomyelitts.

DIAGNOSIS
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DIAGNOSIS. During the period of omiset the diagnosis

must present serious difficulties. Occurring sometimes

in the course of an acute disease, pyogemic meningitis will
be at once suspected, and it will only be with the recovery
of the patient that ihe real affection is recognised,

Indeed, éne might say that those cases of reported recovery
from meningitis might be explained by a pathology similar

to this, Tubercular meningitis might be eliminated by the
absence of a prodromal period, and the sudden onset, but, of
course,these are not always characteristic, After

recovery of the patient from the acute attéck, the diagnosis
should always be easy. The first point ié £o distinguish it
from anterior poliomyelitis. The extent of the paresis,-
affecting the whole of om@ side, - the exaggerated reflexes,

the absence of the reaction of degeneration, and the rigidity

of the muscles should make this clear,

" Later on,I should also include facial asymmetry and
diminished size of the opposite side of tﬁe cranium as
points in favour of a cerebral affection. When epilepsy

and
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and mental defects set in, there is usually no doubt left,
The only other difficulty would be to exclude hemiflegia

due to chroni¢ lesions, such as tumour, In this the
£istory of the onset and partial fecovery, the absence of
Jacksonian epilepsy and of symptoms of intra oranial
pressure, such as headache, vomiting, and optiec atrophy,
would be crucial points,

The diagnosis of the cause of the hemiplegia
caunot be d;finite. Occurring in ile course of .
endocarditis it'will be attributed to embolism, and after
a‘protractgd'labour or injury, it may -be put down to

meningikal haemorrhage. When the ch¥1ld dies, the probabili-

ty will be more considerable,

PROGNOSIS.
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fROGNCSIS.‘ It is;usualiy said that the prognosis as
regérds 1life is'gb;d, and'that récovery is the‘rule, but
as we do*no£ knowih;w many oésés'dig before the‘diagnosis
is made, this statement mist be taken With csution, Tt
is obvious that maﬁy childrean who die from "meningitis" or
"convuléions" may have had a localised lesion in the

. cortex as a primary cause. However, it is certain that
the majority do r;cover, and once the acute period ié
over, there is little anxieﬁy about the child's life,

The paralysis also will pass away to some extent, but

the patient will always be under the cloud of prospective

secondary degenerations in the way of epilepsy and idiocy.

TREATMENT,
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TREATMENT, As in the case c¢f most nervous diseases, medical
treatment is purely expectant, During the acute period, a
little might be done by the applieation of iced cloths to
the head, and the administrafion of chloral and bromide,on
the presumption that the brain is congested and irritable,
and there is a possibility of haemorrhage, When the child
recovers, the restoration of the muscular power should be
assisted by massage wad electrical itreatment, If there is
a tendency to epilepsy, this should be combated with the
usual treatment, in the hope that no further general effects
will result, The patient should be educated with care,
every consideration being pald to the weak mental condition,
Surgery does not hold out much hope of good reéults
at present, 1In the acute stage it is perhaps advisable
that the skull should be trephined, and the motor region
examined for blood clot, but as I have’said, this was done
in at least three cases, and no clot was found., In the
later stages, nothing radical can be attempted, If the
surgeon couid transplant cerebral tissue, and form a new
motbr cortex, one would expect some good result, but until
that can be done, there is little tovbe gained by operation,
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