PROCRESSIVE LEnTicuis DECENERATION:

A FAMILIAL  NERVOUS DISEASE

ASSOCIATEL WITH

C\RRHOSIS ©F THE  LIVER __

'l’%e['h:.r wr'.Hl an
EXPERIMENTAL RESEARCH

ANATOMY AND PHYSIOLOGY
of the
LENTICULAR  NUCLEUS
b
;|

S.A. KINNIER WILSON s

MA'97: B.sc’03: MB-Ch-B 02 _

& q '.‘!23;2,’ / 11

LARY
T :-,-'Bﬂ%“‘



PREFACH, "

THIS: Thesis for the degree of M.D. of the'Unineraity of
Bdinburgh consists of two parts.

The first pert conteins & full and deteilsd sccount of
what is precticelly & new nervous diseese, %o which, for
reasons which wiil hereinefter become evident, I propose to
give the neme of PROCGRRESSIVE LENTICULAR DECENERATION, Tahis
disesse is femiliel, in the Bense that it mey atteck more
then one member of & family, buit it is not bhereditery: it
may algo cccur sporsdicslly. It alweys occurs in young peo-
ple, eitber in en scute or a chronic form. As far as my pre-
sen%‘knowledge goes it is invariebly progressive end fatsl,
its duration ranging from six monibs or & year to as long as
fivebor six years, or possibly longer. The clinicsl symp-
toms form a complex which, once {he pbhysicien is femilisr
with it, can be readily recognised, and which is of the
greatest interest end importence, constituvting es it does
what I consider o be 2 practiecslly pure corpus stristum

syndrome. In & word, we heve biletersl tremor of both upper

and lower exiremities zné sometimes zlso of the besd sné trunk,

2 %remor which is rhythmical ususlly, but occssionslly ir-
reguler, and which increases with volitional movement: we
find pronounced spasticity of the limbs and of the face,
the latter being usuvelly set in a spestic smile--as my il-~
lustretions will show--2znd in the later stages contracture
develops: there is gresat dyspbhegis end dysartbrie, the lat-
ter eventually degenerating into the most complete enertbris:
there is sgpesmodic laughing (rire spesmodicue) end emotion=-
alism. As & result of the extreordinary degree of stiffness
of the musculeture there is considerable disturbence of
eguilibrium, We find, however, little or no true peresis or
paralysis, inasmuch es most, if no% s8ll, ordinsry movements
can be executed, though it mey be slowly esnd feebly. In

some csses certein mentel symwptoms, of a trensitory neature,

.



manifest themselves, and their significence will be duly
discussed, In spite cf the greet degree of motor weekness
gné helplesspness, the sbdominel reflexes ere conserved &and

a double flexcr respconse is obbteined, In other words, we
bave in this sffection, where it occurs in e pure and uncom-
plicated form, en EXTRA-PYRAMIDAL MOTOR DISEASE, the im-
portence of whimb is eppsrent not only because of its rar-
ity, but 8lso by reazson of the light it sheds on such dis-
eases (1o specify only one) as paralysis sgitens.:

The patbology of the disease is ag striking es the clin-
ical syndrome.: The lesion, es & glence at the photogrephs
will show, is & bilaterel symmetricsl softening in the len-
ticuler nucleus, involving more perticulesrly the putamen:
the globus psllidus is imblicsied %o @ less extent. In ad-
dition the externszl cepsule is commonly included in the
erea of disesse, whereas %tbhe csudate puclevs is scarcely
touched, @nd--mest important of all--in a2 pure case the in=-
ternal czpsvle is gbsolutely intect. The optic thalemus es-
cepes. If we examine lthe disessed erees minvtely we shell
find thet & chenge commences apparently round the terminsl
lenticulo-striete vessels, es a result of which the lentic-
uler nucleus beging to-sﬁrink end etropby: its cells dis-
eppeer snd its fibres are repleced by gliel tissue, the lem-
inee medulleres end internunciasl fibres gradusally becoming
less and less recognisable: in edvenced cases the nuclevs
breeks down entirely, end @ cavity formetior is the result,
There is no sign whetever of sypbilitic disezse of the ves-
sels, 211 of which ere psastent; in fsct, gross vesculer dis-
eese is copspicuous by its ebsence. We are not dealing with
enything like %tbrombosis in the distribvution of & perticuler
blood vessel: on the contrary, the extrabrdinery selectvive
action of the morbid egent will be readily esppreciated
when we remember thet the lenticular nuclevs is supplied
from more then one source. Yet here we have one collection
of grey metter singled out, and others left intesct. Com-
pered with this biletersl symmetricel DREGENERATION OF THE
LENTICULAR NUCLEUS the other chenges found in the central
nervous system ere slight ané reletively unimportent: %they

will, bhowever, be duly recorded in their place.:



What must be considersd, bhowever, the most curious end
the most remarksble festure of this familial disease is the
constent presence of a profound degree of cirrbosis of the
liver,. This HBEPATIC CIRERHOSIS does noil reveal itself by any
gywpioms during life, but it is always found post-mortem.:
It is mixed in type, being both multilobulasr and monolobul-
ar.  As far as it is ever possible to exclude anything,
gyphilis 2nd alcobol ss morbific agents can be entirsly ex-
cluded. This sassocistion, in young people, of cirrhosis of
the liver with bilasterszsl symmesirical softening of the lent-
iculer nucleus constitutes.the diseese from the petbologi-
cal stendpoint: eclinicslily the symptoms zre exclusively
nervous. Other orgsens (tbhyroid &ec,) show changes of second-

ary imporbance, whichb will be describsed.subsecuently.:

Progressive lenticular degeneration, as I propose %o
mall it, is to a2ll intents . end purposes 2 disesse unknown
to the profession., As far 25 I can discover from erheustive
examination of the litsrature thet may bear on tThe subject,
there has bsen no recorded case since 1820, i e for no less
then twenty one yezrs, with the very doubtful exception of
one raporta2d by Anton of Halls, under bths title of “Dsment-
ia chorszo=-asthenica, with Juvsnile nodular civrhosis of ths
liver”, some thras years ago.’ This is really 2 case of con=
Senital syphilis, ian all provability. The Hotal aumber of

cases of this disease tha®t have been published amounts Lo
onty six,  Of these: -

2 (brother and sister) were reported by Sir Willian
Gowers ia 1828 under the nzas of “TPetanvnid chorea,
zssociabed with cirrhosis of the liver?,.:
reporised Dy Dr Orasrod ia- 1890,

3 € two brothers sad a sister) wresorited by Professor
Homen  of Helsingfors in- 1890,

Dr Ormerod called his 2aper “Case of cirrhosis of the
liver in a boy, with obscure 2ad fatal ansrvous sympibons”?,:
Homen described the condibion as “A pscuiiar diseasa ovcurr-
ing in thr2s aembzrs of a family in the form of a prosress-
ive dementia, orobably lues hnsreditaria btarda”.  All bhess
six cases were fatal.  In Gowers’ cases ao lesioun of the cen=

tral nsevous sysiten was found.  In Ormerod’s there was syn-



mebrical bilaberal softening ian the pubtamen.  In Homsn's the

sams area was affscted ia 2ll thre2, bogstnsr with sundry
otnee changes to b rafeersd Lo labter,  All six had marksd
cirrvhosis of fHhe liver.:

Since 1890 thsre has besen ao furbhse ligat fthrown on ths
myssery of the dissase, nor has there bha2en aay adesqualts
pathological invastigabion, so that the subjset has rsmaia=-
od & tsrra iacogaiba.-

In this Thesis: T shall dsscribe three cases of ths afi-
fechtion which I have psrsonally obssrvazd and diagnosed, and
in sach of which T have mads a post-morten sxamiaadtion.:

The first case (8,T.) came under wy obssevation in 1203,
and died on- July 23, 1908. At the aatopsy I found what T
had diagnosed dariag life--2s far as T am aware, the first
time the digsase has ever been diagnosed daring the lifebime
of the patisat--viz. bilaberal dagensrabtion of bths leaticu-
lar aucleus, coupled with cirrhosis of the livar,:’

The second case (D.?.) came under my obssrvation in 1908
and died on March 3, 1907.  In her cass c¢irrhosis of tne liv-
cer and a slighter dssree: of lenticular chaags were discov-:
sred,”

The third case (E.P.) 2 brother of the above, came ander
my obgsrvabion inv 1807,  As he went o live in Switzerland T
paid a visit to ahim 4in Soriag 1210, and mades an 2xXnausiive
examination, On Septzuber 20, 19210 he disd, nzar Lausaans,
and ‘I wanb oub agaia Lo pa2rform ths autovsy. ' I brougat all
th2 maberial nome, and in' hig case -algo T found bilateral
lenwicular ‘degenerabion, coupled with -hepatic civrposis.:

In addition” to- these Lhres porsonal cases, I' have obbain-
2d th2 record of two othsr cases of the disease, oanz of
which occurr=sd in the family dssceribed by Sir William Gowers,
but which has not hitherito besn published, as the notes wsre
los® y=ars ago, By a piece of good foriune I discoverzd toe
motnsr of the family, an old lady of asarly seveanty, 2nd
from her I obtain=ed the details of this azw case.  Ths ovher
is one raferred bo by Ornerod in his paper of 1820: the
nohes of the case, nov hisherito published, are greserved ia
the National Hosvital, Qu=zn Sguare, London::

Thus I am in a position to add fives cases 0 thoss al-

ready reporited, and by 2 celinical and sathological iavesi-



igation which has exbtendad over four years 1. hope o hays
bzen able to add matesrially t0 our kaowledde of a little
kaown subject. I have made a complets pathological sxamin-
ation of ay mabterial ia a way thal has nob oreviously bsen
atbempted, since modsra msthods of researcn nave besen at my
disposal, and I have corrslated the cliaical and the pathol-
osical fzatures of the dissase in an eatirely aew manusr.:
Thus I have been' abls materially to slacidates a rars disesase
which from its remarksble asture opsns up a whole field of

sethology in which very lithle work bhas as ysbt besa dons,-

Realiaing how many oroblems of aanabomical and physiolog-
2l intersst ars suggested by 2 dissase bhat selscis tha cor-
ous striatum and leavss the pyramidal btracis unnffeched,
s2ighbssa monbhs ago T coumenced aa exo2rimenital iavestidab-
ion iato the anatomy and paysiology of that strucbture, under
the asgis of Sir Vdietor Horsley, in ais labovaﬁory'ah Unié’
versiby Collegs, London,  Thg szcond part of this Thesis,
therefora, contaias ths rscovd of a long ssries of zxperi-
mzuts on menkeys and cabs, which is not yet guites couwpletsd.-
Using %he iastrumgnd of Clarks and Horsley w2 have mads
elechrolybic lesionsg i the pubanea and globus pallidas, and
the whole of the mabtsrial nas be=en worksd uvp by myself,  The
resulys obtained up to” date are fully describzd in the se-

f Loz

cond pars.' It will bz ssen that thsy throw &SR 1isht on
the pathological physioslogy of some of thz symotoms of

PROGRESSIVE LENTICULAR DRGENERATION e

The accouwpanying Indsx will 2xplain the plan of ths
Thesis, and bthe ordsr ia which the material is bandled. Ths
following rscapitadabion, howsver, will ssrve for a “bird’s
eye view” of the Ffiz2ld.' An historical iantrodaction: givas aa
accountd, in cheounslogical  ovdarv, of the six oreviously re-
cordad cases, and this is followszd by a cliniecal and path=
olodical dascripdsion of my own' cases. #ith thess as a basis,
ne procsed 0 3 compra2hsasivs study of the disease and of
its problems.  Resulis and conclusions are summarised,  Ths
vexed question of the functions of the basal ganglia is ful-

ly- discussed,  and th2 new light bhrown on it by my cases is



indicated,  Analogies with othnsr nsrvous diseases ars drawn,:
Axoerimzsnbal svidencs frowm personal observaitions is describsd
in' full. A concise and completz skeitch of the disease is
suppliad.  In: an' appandix prsviously racordad cases ars given

in datail, PFinal conuvlasions are stabted.’

I wish hers to s2xprass oy grateful thaonks to Sir William
Gowsrs, Sir David Ferrier, and Dr Ovesrod, for oermission
o atilise thneir anites on tha casss I have observed, which
were as one time or andbher andsr LHtheir cape: Lo De W.H.B,
Syoddart of Bethlem Royal Hosvital for similar peraission,
as also %o Dr G.¥W.Smith of Virgiania Water Sanatorianm, T owe
a very grsat deal of nelp in the experimenital work %0 tas
kindaness of Sir Victor .Hovrsley, who has performzd my oparas-

ions for me, and has assisted me in many ways.-

The wkole of thre pesthologicel irvestigetione heve Lbeen
nade bty nyself. The cutting of the treain of case T in
seriasl section, ite prepardﬁbn, stdéﬁng, end nountirg
tave teen done ty myself., All the photogrepby, cliricsl,

and patbologicsl, is my own work.
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CHARPTHR I,

HISTORICAL,

THE first two recorded cases of the disesase which forus
the subject of this Thesis we owe to the clinical acumen of
Sir William Gowers, who In the year 1888 published in his
well known Manual the following paragraph, under the title
“Tetanoid Chorea” (vol BI, page 858): -

“A case was rsecently under my care that presented
symptoms intermediate between those of chorea and tet-
any. The disease was fatal, and no lesion was found
after death. The patient was a boy aged ten. A broth-
er @#as said to have died frouw some affection similar
to that from which this child was suffering. Therse

was a history of three other relations haviang suffer-

®d from maladies resenbling chorea. In this patient
the disease commenced . graliually seven months before
death, The symptoms consisted of tonie¢ spasm, which
was continuous, and varied by paroxyswal attacks of
similar but more intense spasu. The face was involv-
ed on both sides, so as to cause a constant peculiar
smile, The tongue was pressed back against the pal-
ate in such a manner as to impsdeff swallowing and
prevent speech, The arms wsere extended, prouatedt
and rotated inwards, so as to bring the back of the
forearms oubtwards, while the fingers were geaerally
slightly flexed at all joints, but at times were
extended and slowly mdved in the irregular way char-
acteristic of athetosis, The legds were extended at
all the Jjoints, the feet being over extended in tal-
ipes equino-varus, &nd the toes waere flexed, At
times the spasm a2t the hip kecame flexor, so that
the extended legs were raised off the basd. The mus-
cles of thse trunk aere also involved in the spasm.
At first the left side was ths more severely affect-

ed, but afterwards the spasm became equal on the



two sides, The electric irritability of the mus-
cles w#as normal, and there was no mechanical excit-
ability of the nerves. There was considerable pyr-
exia during the more severe stage of the disesse.
The boy steadily enaciated, and died from exhaust-
ion. The whole central nervous system appeared
normal to the naked eye, and no distinct morbid
appearances could be discovered on microscopical
examination. T have not been able to find a des-
cription of any similar case.”

This bare outline of an historic case, égrthe earliest
recorded instance of a new disease must always btiﬁ?a alto-
 8ether too meagre: the fact that the boy was found to have
cirrhosis of the liver is not even mentioned, a2s its signif-
icance was not at that time appreciated. The originel notes,
however, preserved in the National Hospital, Queen Sguare,
London, are remarkable for their fullness and accuracy of
description, and in particular for the wealth of illustratb-
jon incorporated sith them. Copies of the drawmings and old

and partly faded silver prints with ehiech the notes are en-

riched will be found below,
Not long after, the sister of case I, 8 girl of 15,

came under the observatioan of Sir William Gowers, suffering

from ideantical aymptoms, which ran an "identical course, and

terminated fatally in a fes months, Realising the great in-

terest of the condition, Sir William Gowers republished the
cases in theﬁReviaa of Neurology and Psychiatrkfisﬂe, in
fuller detail, under the heading, “Tetanoid chorea and its
essociation with cirrchosis of the liver”, In the opening
paragraph of this commanication the following passage occurs:
“These cases were under Observation many years
ago, and their record has been waiting for other
facts that might s2lucidate their mystery, but
waiting in vain. They are now presented in the
hope they may direct further atteation to these
strange foras of disease”.
From the original notes of these two cases I have made
the following precis, in which the cardinal features of the
condition as observed by Sir William Gowers are succinctly

describsd from the clinical and pathological standpoints.



CASE I.

Sydney M., aged 10 years, w#as admitted to the Nationa;

Hospital, Queen Sguare, London, on October 5th, 1886, under
the care of Dr Gowers.

The patient was the eighth of 14 children, and had had no
illnesses except typhoid fever, at the age of three. An
uncle on the father’s side was said to have been affected
in the same way as the patient, and to have recovered after
an illness of 12 months., The eldest bkrother had died at the
age of 15 of some form of paralysis. (This is the case
whose notes have been lost, but whose history I have obtain-
ed from the mother of the family, still living at the age
of 89, It will be found below among the new cases. There is
no doubt it belongs to the series. S.A.K.W,)

The symptoms began gradually, without exciting cause,

three months befors the patient was admitted to the hospital,

with clumsiness and awkwardness of the hands: about the

same time involuntary movements of tne arms and legs com-

msnced. On admission constant slowly changing moveuments in

the limbs attracted attention, as well as a generalised
spasticity. A contraction of the zygowatics caused a contin=-
uous smile, now gredter on one side, now on the other. The
mouth was usually held spasmodically . open, and ths tongue
(generally back in the mouth: ocecasionally it was slowly pro-
truded. When told to shut his mouth the patient used to push
the lower jaw up with his hand, then the spasm of the muscles
would seem to.give way and he would close his mouth easily,
‘but it returned to the .widely open position in a minate or
80. A great degree of dysphagia was preseant, and also of
dysarthria: his speech was usually almost unintelligible,
but occasionally he could utter words or sentences more dis-
tinctly, especially ir the morning. As he lay in bed he of-
ten made a low whining souad. '

The muscles of the neck, trunk, and limbs were all in-
volved, in varying degree, in the generalisad tonic spasm:
sometimes involuntary movements not anlike athetosis occur-
rsd in the fingers, at other times the arwms and hands wers

definitely tremulous, The extremities were in a state of



contracture, the fingers flexed, the forearams pronated,
while the feet were extended and inverted, and the toes
flexed: in spite of the great degree of spasticity occasion-
ally it relexed sufficiently to allow the contractures to

be overcome. Voluntary movement was interfered with by the
spasm to & less extent than might be anticipated: the pat-
jent could take hold of any object aith little difficulty.
He was able to walk, although the heels were usually off the
ground, but sometimes they came down and he walked natueally.
There #8s no sphincter imgairment. The knee Jjerks w#ere pre-
sent: ankle clonus was not obtained, The plantar reflex was
“gslight”. (This was long before ths days of insight into the
significance of the plantar reflex). The cremasteric reflex
was active: the abdominal was not elicited. Sensation was
everywhere normal, The optic discs were normal: the mind was
clear: the patient could srite down what he was unable to
articulate, and evideantly understood everything that was

said to bhim,

During the first few days after admission soume improvenmht‘
dccurred, but thersafter the patient became steadily worse.
His tempersaturs rose, and continued highly irreéﬁigf;3he
became drowsy, and began to pass his urine and atoolé into
the bed. The dyserthria and dysphagia increased: the spasm-~
odic contractions of the musculature intensified: the extrsm-
ities became more definitely contractured. Emaciation set
in rather rapidly, he gradually sank into a mors.and more
helpless state, all the symptoms aggravated, and after 11
weeks from the date of his admission and 8 months fromw the
commencement of the symptoms he died. .

A post-mortem exesmination was made: naked eye investigat-
ion of the brain, cord, and meubranes revealed nothing ab-
normel, The liver was noted to be firm, hard, and lobular,
and was evidently cirrhosed. Portions of the cortex, cord,
peripheral nerves and muscles, examined microscopically,

did not show any departure from the normal,

‘A glance at the accompanying photographs, which have
been reproduced from the original silver prints, kindly

loaned me by Dr T,%ilson of the General Hospital, Birming-



ham, who was Resident Medical Officer to the National Hos-
pital at the time, will serve admirably to take the place of
fuller description, It must be remembered they were taken
before the days of instantaneous photography, hence the tre-
mulous moveaments of the arms are well shown: indeed, for my
purpose, this is almost to be preferred, as it accentuates

a contrust betwsen the spastic tonic smile and wide opened
mouth and the tremors of the upper limbs, The ceontractures
of the hands and feet are well seen. The progressive emac-
iation can be readily appreciated. The drawings are copied
from the original sketches in the nottes, depicting the con-
dition of the distal portions of the limbs.[]meta! ~-H%

No one who compares these photographs of twenty five
years ago with the series illustrating my own cases can feil
to be struck by the almost startling resemblance between
them. The same spastic smile, open mouth, tremors, contract-
ures, emotionalism, are portrayed by the unerring camera
in such a fashion as to render coument needless.

In the light of subsequent knowledge the points to em-
phasise in Sydney ¥.’s case are the followiag: -

A boy of ten suffers frow an acute and fatal illness of

six months’ duration, whose features suggest strongly it

is of & toxic or toxi-infective nature. The only certain
pathological condition found post-mortem is cirehosis of
the liver. Nevertheless the clinical syaptoms are exclus-
ively .nervous, are from the outset severe and progressive.

They consist of dysarthria and dysphagia, emotionalisa,

generalised spasticity of the musculature of face, trunk,

and extremities, tremulous and sometimes irregular invol-
antary wovements of the limbs, without any true paralysis,
as most ordinary movementsmiiikfe performed-srthough this
accentuates the 1nvoluntary--contractures that can at
first be overcome, but gradually establish themselves,
oermanently, and emaciation. Sensibility is intact, and
there is no indication of interference with the pyramidal

system,
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CASE II.

Oharlotte M., aged 15, the sister of Sydney 4., was
admitted to the National Hospital on August 29th, 1888,
under the care of Dr Gowers,

She had always been a healthy girl, Menstraation bagan
about & year before, and was quite regular for seven months,
then ceased abruptly,.

For the last nine months sha had been getting listless
and lethargic, and disineclined to do anything, Her speech
was noticed to become thick and indistinct, end occasionally
saliys escaped from her mouth. On admission she was seen to
be 2 heavy looking girl, with mouth generally o2pen and lower
lip henging down, and she was easily excited to laughter,
Her tongue was found to be tremulous. She prasented no other
siga, and no evidence of orgenic diseass of the central ner-
vous system, Accordingly she was discharged after six weeks,
tut & month 2r two later involuntary wovements of the limbs
commenced, and progressed steadily, so that she was "always
on the work”, She used to ke able to write well, but her
caligraphy rapidly deterinsrated, s2 as to become almost il-
legible., She was readmitted to the hospital on Jenuary 2nd,
1889, On examination the striking featurs was the more or
less constant rhythmical tremor of arms and legs. As she lay
in bed there was constant regular movewment of the feet, with
alternating flexor and extensor movements at the hips and
knees, Similar rhythmical movements, consisting of alternat-
ing fontractions of flexors and extensors, occurred in the
arms. They could occasinnally be stopped for & few seconds
by voluntarey effort. The lower extremities were rigid and
contractured, and passive movements caused some pain.

The illness ran a ste%%?“dquhill eourse, The patient
became emaciated and feverear!the trewders persisted, the rig-
idity increased, No sign af organic nervous disease was
present, in the ordinary sense, except that the knee jerks
could not be elicited, prasumably because of the rigidity.
Death took place on January SOﬂh.

On pathological examinationno definite morbid appear-
ance sas found in the brain or cord, but the liver showed

an advanced degree of cirrbosis, strands of connective tis-

sue enclosing nodules of varyiig size.
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Both from the clinical and the pathological aspect the
resemblances between this case and the previous one are of
the closest. In spite of the grave end progressive nature
of the nervous syamptoms no obvious lesion was found in the
brain or cord to accoynt for them, whereas an entirely lat-
ent and unsuspected hepatic cirrhdsis was discovered, It is
e curioms fsature of the disease that in all the recorded
instances, as well es in my own series, the cirrhosis has
not revealed itself by any of the usual signs. Of this se-
cond case it may be remarked that the involuntary wovewents

were less irregular, more definitely rhythmical and tremul-

oug, then in the first case. We shall see later that on this

point the resemblance to the new instances of the disesase
reported in this Thesis for the first time, is perfect.

Although Sir William Gowers has describ=d these cases as

“tetanoid chorea”, the involuntary movementis Asre never real-

ly choreiform, while the epithet tetanoid is intended to

specify & clinical appearance solely, aund not a pathological

raelationship.
CASE III,

The thiri esse was recorded by Dr Oraerod in the St.
3lartholomewx’s Hospital Reports for 1880, The clinical notes
of the case sers made without any‘knowledge of thgha cases
at the National Hospital: the resemblances, therefore, are
all the more striking. I cannot do better than guote the
rasumé of his case given by Ormerod in the opening para-
graphs of his paper.

“A boy, mged ten, previously heslthy, is asdmittsd with
the following history. He has been getting ill grad-
nally for three or four aonths. The symptoms alleged
are, in order of their development, weakness off right
hand and arm, with cramped position of the fingers,
soon followed by difficultg of speech. “Drawing” of
the face, then an unnatural gait. Speech gets worse:
he seews “silly”: has some difficulty in swallowing.
Gait gets much worse. Lastly, some affection of left
arm ard band,

The existence of these symptome is verified after

admission--a clumsiness of the right hand, w#ith flex-

©Q



ion of the thumb into the palm, and a tenden:y to
rigidity at the kness, #ith uncertain, stiff gait, is
noted. The only marked symptom, however, i8 inabil-
ity to speak, He is nat aphonic: he understands all
that is said to him, but says nothing, except on some
rare occasions, when he speaks quite intelligibly,

He has difficulty in protruding his tongue,

In about three weeks paroxysams of pain, with con-
tractions, begin in the left hand: he takes to sy -
shrieking, In ten days more he bscomes very noisy,
and apparently idiotic, The facial spasm bemomes more
marked., Nevertheless his symptoms are so vague, and
epparently so much under his own control, that it
seeas probable that there is no organic lesion to
account for them.

This view, however, is negatived by the advent
of more serious events, For six or seven weeks fricm the
time of admiéssion he becomes feverish: pulse very
frequent: profuse sweatings, The legs become peraan-
ently drawn up, the right hand becomes weak, and like
the left.

His mental condition apgpears to get worse, and
he lies howling all the day long. Finally, an acute
bedsore and signs of cystitis appear. In spite of a
certain temporary reumission, his condition gets
wor3e, and the poor child dies, wmiserably emaciated,
‘and his limbs distorted by contracturs. Death takes
place about fowr months from the time of his admiss-
ion, and some seven or-eight months frow the com-
mencement 2f his symptoms.

Post-mortem certain slight changes are found in
the nervous system, but he has well-marked atrophic

cirrhasis of the livsr”.

These changes in the nervous system, though designated
“gs1ight” by the author, are of the greatest significance.
They consisted in a bilateral and in every way symmetrical
area of softening occupying the putamen or OJuter gsection of
the lenticular nucleus, extending for about an inch in an

entero-posterior direction, and involving chiefly the ex-
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ternal part of the putsmen. The tract of disease on the
right side was smaller in extent than that on the left. The
accompanying figure is a reproduction of the drawing given
in Ormerod’s paper, and shows the appearances on frontal
sectioan at tha level of the optic commissure. Miceroscopic-
ally the affected arecas were fouud to consist of closely
packed lymphoid cells, in which a few vessels ran, and are
supposed by the author to have been inflammatory. The spinal
cord was perfectly normal, In the liver the characteristic
appearances of cirrhosis were present, although the cells of
the lobules wers less degenerete than might have been ex-
pected, while amid the connective tissue growth bileducts

Were very numerous, and very proninent objects.

No one whd peruses this brief sketch of these three cases
now more then twenty years old, cean fail to appreciate their
astonishing similarity. Indeed, they form a special group by
themselves, for the cases published by Homen, as well as

aed
those of my own series, are more chronic, more slowly pro-
~

Eressive; less dramatic, if the expression be allowed, yet
none the less fatal, and more or less identical in their
‘pathology with that ane of Ormerond’s that we have Just
describzsd. These first three cases occurred in youang people,
beginning in an insidiocus way without apparent cause, and
were characterised by dyserthria, dysphagia, spasticity of
the musculature, involuntary spasmodic movements,(aomehimea
slow and tonie, oftener clonic and treuuloueJ contractures,
and ematiation: the patients were obviously seriously ill,
with bigh irregular fever, great helplessness and weakness,
yet both Ormerod and Gowers were struck by the fact of the
.occasional variability of the symptoms, and point out how
readily and reasonably they might have been regarded, at
least to begin with, as “functional”, i e hysterical. There
was a curious disproportion between the clinical appear-
ances and actual signs, that is to.say objective signs, of
organic nervous disease, I may reamark in this connection
that two of my own cases were at one time thought to ke
hysterical, and treated accordingly. It is, I believe,
simply because we have been sn ignorant of the synptomatol-
ogy of extra-pyramidal motor affections thadnistakea of this

)



sort have occurred, No one doubts today that paralysis
agitans is an organic disease of the nervous system, yet it
is not 89 long ago that its accepted place in the textbooks
#as with neurasathenia and hysteria.

Before passing on to the next group, viz, those describad
by Homen, w#e may note that Ormerod specificaelly draws attent-
ion to the following three points: -

1, The presence o2f a cirrhotic.liver in so young a sub-

Jject:

2, The absence during life of all ordinary symptoms of
cirrhosis of the liver:

8. The presence of severs and fatal nervous symptoms in &
case where the nervous lesions found post-mortem were
comparatively insignificant,

We shall be better able to discuss these problems when we
have become ascquainted with the results of mwy own patholog-
ical investigations, &as I believe they will materially aid
us in this respect. Nor need we be eumbaerrassed at the ap-
perent absence of any definite positive findings ian Gowers'’
cases, for in the first place the acute nature of the malady
may not have allowed time for the development of changes
that could be recognised, ang in the second place histology
hags made considesrable sirides since the eighties of last

centary.
CASES 1V, V, and VI,

Under the somewhat cumbarsome title of “Rine aigentham—
liche bei drei Geschwistern auftrestende typische Krankheit
unter der Form einer progressiven Dementia, in Verbinldung
mit ausgedehaten Gefassveranderungen (wohl Lues hereditaria
tarda)”, Professor Homen of Helsingfors published in the

“Neurologischea Santralblatb?for 1889, the same year as Dr
Ormerad’s paper, appeared, and again more fully in the

!!Archiv far Psychiatrie“for 1892, an account of an apparently
unigue and unknown disease, which for various reasons but in
spite of the lack of positive evidence he concludea might be
a menifestation of delayed hereditery syphilis, a disease in
which a sister and two brothers wees out of a family of

eleven, were affected, which ran a steadily progressive



course and in each instance ended fatally. Its duration in
these cases was 33, 8, sn#? years respectively., The clinical
picture presented by the disease, and the pathological
changes found post-mortem, were not only identical in ell
three, but on all essential points offer the closest sna-
logies to the description already furnished of the English
group,

The following resumé of the cases, ;;;:;_from Homen’s
second paper (Archiv fur Psychiatrie Bd XXIV Hft I, 1892),
includes the main features of this remarkable familial af-
fection,

CASE IV (Homen'’s no. II).

Alfred K. was born in December 1B28 and enjoyed per-
fedt health up to the age of twenty. Without any apparent
reason he then bsgan to suffer from a general listlessness,
and loss of appetite, and at the same time he seemed to
become slow in his mental processes, and, generally speaking,
more “simple”., After about six mouths his gait was noticed to
be getting stiff and uncertain:his articulation tecame indis-
tinct, and tremor appeared in the arms and hands and became
more and more pronounced, The stiffness, dysérthria, and
tremor advanced to such a degrse that the patient was reduced
to a state of helplessness.

On admission to hospital the chief symptoms and signs
mere as follows: -

The youth had a raether childish and stupid expression,
the facial muscles being fixed and stiff: bhe seemed to under-
stand evergthing that was said to him, but he scarcely sever
spoke, and then always slowly: there was slight difficulty
in moving the tongue. As he lay in bked the head was seen
to have a slight wmore or less constant to and fro movemaat:
the mouth was almost always open, the lower jaw tramulous:
both arms and hands were contractured, the former being
somewhat flexed at the elbows and the fingers flexed proxim-
ally but extended distally: they were very atiff and pessive
movemenis were with difficualty impressed on them, The right
hand was less affected than the left. A slow slight treswmor
of the hands from the wrists, in a radio-ulnar direction,
Aas constantly obserwable: sometimes it was rotatory:a

rhythmical tremor of alternationg flexion and extension was



oftennoticeable at the elbow. The lower extremities were also
somewhat contractucred, and when the patient was put on his
feet he required stroang support, and even then the rigidity
made progression almost impossible. Tremor of the legs was
very freguently noticed, especially when any voluntary move-
ment was exectted, chiefly consisting of alternating flexion
and extension at knee and ankle. Voluntary effort always ag-
gravated the tremor of the arms, There was some wasting of the
muscles: sensibility waes intact.

The conditisn became steadily worse. Occasionally the pat-
ient spoke a few wordd distinctly, but he gradually becane
more and more inarticulate, as a rule simply giving vent to

unintelligitle sounds. The contrmactureslincreased: the tre-

mors became generalised, and were sowetimes observed in
“attacks” which lasted for five or ten minutes and involved

the whole musculature. Saliva escaped from the opened wmouth.

Attacks of clonic and tonic spasm spreading over the limbs
of & minate’s daration, occurred during the last few weeks
of life. Emaciation set in, bed sores appeared: sphincter
control was forgotten, the patient passing everything be-
neath him, Difficulty in eating and swallowing increased:
the temperature rose slightly, and on the 12th of September
1890 he died, having scarcely reached the age of 24,

At the autopsy the grey watter of the frontal convolut-
ions was thought to be slightly atrophic or thinned, but
the brain wsas of good size, weight, and shape: on horizontal
section the middle 3eérﬁén of each lenticular nucleus was
found to be softened and discoloured over an area of about
one centimetre in length end breadth. Slight sclerotic
patches were discovered in the aorta and some of its main
branches. The liver showed an advanced degree of cirrhosis,

Of the microscopical examination the following points will
suffice for oue present purpose. There was possibly some
slight diminutisn in the amyelinated fdbres of the cortek in
the frontal regions, While the pia mater was somewnhat thick-
ened, there was no small cell jnfiltration, or only siight
and scattered: the blood vessels in the grey and white mat-

ter of the cerebrum were in many places irrvregularly thick-

ened and hyaline or sclerotic in appearance: fine granules



staining black with osmic acid were often noted in the ves-
ssl walls, The thickening seemed to be due to the presence
of fine granular masses of this description. While occasion-
ally small round ceéls were found in the neighbourhoeod of
vessels they were fea in number by comparison with the ap-
pearances in & brain of a general paralytic, used as & con-
tral. The arteries of the middle cerebral distribution--lent-
iculo-strete, %c--wsre examined specially, and showed the
same hyaline or sclerotic slterations: there were small col-
lections of granular material, sometimes homogeneous-looking,
sometimes with nuclei, which lay round the elastic lamina,
and occasionally bulged into the lumen of the vessel.

The spinal cord was normal,

The only remark that need be passed at this stage, in refer-
ence to the microscopical findings, is that the vascular al-
terations cannot be said to resemble in any way en endarter-
itis obliterans: i1 fact Homen never uses the word in his

description, and never refers to actual changes in the intime.

CASE V., (Homen's no, III).

filhelm K. was born on August 8th 1870. He grew up a
plump and healthy boy till the age of twelve: then, in the
autumn of-;aae he bsgan to gomplain of a general feeling of
tiredness, .and his memory and mental powers seemed to deter-
iorate. His gait, the the same tims, became somewhat uncer-
tain, end about a year later his srticulation becawe defect-
ive. His arms became stiff to move, so that he had difficulty
in weking use of them, and simultansously trsmors developsad
in them, while the loser extramities begen to became spastic
or rigid, Very gradueally contractures sppeared, more espec-
ially at the knee and hip., After three or four years of this,
the patient was so helpless as to be bedridden: he scarcely
ever spoke, and then only #sith difficulty and great indis-
tinctness: his mouth was usually open and saliva drooled
trow 1%,

On Decembzsr 11th, 1888, he came under the observatioson of
Homen, It was noted that his speech #&s reduced to the enun-

ciation of an occasional inarticulats and anintelligible



sound, yet he sometimes managed to express some words with
comparative clearness, especially if he was excited or dis-
turbed. He lay in bed with his limbs contractured and drawn
up, and yet by an effort of the will they could te very
considerably extended, though not completely. Tremor was
perticularly well marked in the hands and arms, less obvious
in the head and lower extremities. He passed his urine and
st00ls into the bed. Emaciation was poonounced. The pupils
reacted to light: cutaneous reflexes were present, but the
tendon reflexes could not be tested because of the contract-
Bres. Some small bedsores appearad. The patient gradually
sank and died on October 17 th, 1882, aged 19 years.

At the autopsy a horizontal section through the hemi-
Spheres showed that the optic thalamus, caudate nucleus, and
internal capsule were perfectly normal, whereas symmetbtrically
placed in each lenticular nucleus was an arsa of softening
and degeneration that had resulted in a cavity formation,
This cavity was about 3 centimetres long and sprzad down-
wards and backwards to the lower extremity of the nucleus.
The t#ssues round ‘it were thickened., Rather more than one
half of the nucleus, in breadth, was involved in the lesion,
No other pathological .change was visible to the naked eye.

A few small sclerontic patches were found in the aorta, more
particularly in its sbdominal portion. The liver was in a
condition of advanced cirrhosis,

Microscopically, the blood vessels of the brein ware in
some places irregularly thickened by the presence of granular
or homogenous masses. betw2en the meuwbrana fenestrata and
the intima: this granullar ehange was apparsantly of a fatty
nature in some instances, in other places it seemed to be
more definitely cellular. Other blénd vessels seemed to be
widsned. .Small round cell vascular infiltration wmas pract-
ically absent.

Round the diseased area in each lenticular nucleus the
neurdsglia was thickened, and cellulep: but no micrnscopical
alteratisns were discoverable in the other basal ganglia or

in the internal capsule, The spiral cord was normal.



CASE VI (Homen'’s no. I).

Anna ¥K,, the eldest member of the K, family, was born on
July 26th, 1862, She was a perfectly noemal and healthy
child and girl, who never suffered from any special illness,
and who had menstrusted regularly at a norwmal age.

Towards the end of the year 1882, when she was 20 years
old, identical symptoms to those from which her brothers hed
suffered appeared in her case, viz. headache, tiredness, 1loss
of appetite, weakness, and impairment of memory. A few months
later her walking tecame defective, and her catamenia cessed.
Then generalised stiffness and spasticity of the trunk and
limb musculature set in, and her speech became less distinct,
Very gradually the arus and legs contractured, the elbows,
hips and knees besing the joints chiefly affected, and tremor
developed in the arms and hands. As a result she became so
helpless that she had to teke to her bed, Dysphagia was a
marked feature of the case. Her mouth wes usually open, end
saliva escaped from it.

On August 29th 1888 she came into hospitel. She lay in
bed helpless and apathetic, with & silly expression on her
face: indifferent to her surroundings, she passed everything
underneath her: she could not speak, as a rule giving vent to
a few inarticulate noises from time to time, yet occesionally
'she appearsd to wake ué and ' then could articulate one or two
words, though with difficulty. She died frow inflammation of
the lungs on October 12th 1888, at the age of 28,

On post-mortem examination the wmiddle parts of both lent-
jcular nuclei were found to bs spongy end softened in con-
sistence, and to be of a speckled patchy greyish yellow
eppearance. The liver was profcundly cirrhosed.

Microscapically the central portion of the lenticular nuc-
leus, on each side, over an area of about one tb two centi-
retres long and one centimetre broad, was discovered 1o ba
in a state of coumencing disintegration, with disappearance
of nerve fibres and cells, and slight swmall cell infiltrat-
jon., A few small circumscribed endarteritic changes were

noted in the sylvian vessels,
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The accowpanying rhotographs are reproduced from Homen

paper: fig.l% rzpresents his second cese, tsken about 1R

w

months before bhis death: fig. /4 is his third case, taken
abosut four months before the fetal termination., The latter
conveys an excellent idea of the condition of the patient:
the fixed smiling expression, open mouth, emaciation, and

contrectures of arms, hands, feet and legs aes well shown.

Such, then, are the three cases observed and descrited by
Homen, which form & clinicsl picture of so definite a type that
it is difficult to imapgine how any one familiar with the
author’s publication could fail to diagnose the condition
if occasion arose. We cen only conclude theat either the paper
has been lost sight of, or that the affection is characterised
by extreme rarity, for as far as I know no other instance of

the disease has been recorded sincejduring the last twenty
years., (I shall refer at the end of this chapter to Anton’s
cese, published in 1908, While it presents definite analogies
to the disease under discussion, I aw not convinced that its
inclusinn in the series is Jjustifiable). The resemblance of
Howmen'’s group to the other three is very close. If we except
the duration, and the fever, there is little else in ahich
the two sets of cases differ. We have the same insidious on-
set, without apparzant cause, in young people who have always
enjoyed good health, the same steady progression, without
any remissions, of symptoms mental and nervous, until the
patient is bedridden and helpless, thes same dysarthria, inesiunt:
voluntary movements, rigidity and contractures, the sams
emaciation and fatsl issue. If we go into & little more de-
teil, we find that Homen is struck by the odd way in which
the patient is able to articulate at one time better than
another, as alsd> by the fact that in spite of contractures
there was often a still fairly wide range of voluntary move-
ment, if an effort is made; from the negative standpoint,
there are no ocular symptoms, the pupils reacting to light,
there is no objective sensory disturbance, no particalsr
altsration in the reflexes, beyond the difficulty in elicit-
ing the knee jerks owing to the musculsr condition, no im-
pairment of “le langage intérieur”. On very insufficient

grounds, as I believe, Homen came to the conclusion that



. o T(% .
‘ 7c.

/ Fye ﬁhlfft{ £lc. }

i P.lj!

I .<f

r f““
f

o oC;irr?qu-
(Z‘,Gbcutp‘h—"dM

Jhws o

Oneliin

( _::s



he was dealing with one of the manifestations of syphilis
hereditaria tarda; he could obtz2in no parental history of
syphilis, nor did any of his cases present syphilitic stig-
mata. From the pathological point of view, moreover, his
descriptions do not suggest syphilitic endarteritis, Unfort-
unately there is not & single illustration of any of his
preparations, so that we must judge to the best of our abil-
ity from the evidence furnished. This evidence we shall exam-
ine fully in a subseguent chaptsr.

Towards the end of his article Homen declares that the
clingécal phenomena find & complete explanation in the results
of the post-mortem investigation, but when we proceed t2
scrutinise his correlatinon of the t#o we note it is open to
8 great deal of criticism., The tremors and spasticity or
rigidity he attributes to cortical irritation, as also the
contractures, though probably in the later stages of the
disease the nutritional element entered into ti=me thédbaus-
ation: the difficulty in speaking, and in swallowing, the
open mouth and sislorrhoea, are all dependent mcre on the
general intellectual detesrioration than on any local factor,
and similarly with the incontinence of urine and faeces.

It is evident that he assigns much more significance to
the slight diminution in the myelineted fibres of the front-
al region, the sliZht changes in the cells of the cortek,
the scattered and irregular alterations in the ceretral
blood vessels, than to eny other pathological defect. In
spite of the fact that every one of his cases was found to have
bilateral lenticular softening he does not even refer to it
specifically, much less attribute any of the clinical pheno-
mena %o its presence! There is no hint of any possible import-
ance to be attached to it, not a word on the association of
dysarthria and involuntary movements with disease of the
besal ganglie, no distinction drewn between pyremidael and
extra-pyramidal motor disturbance. After #orking at the sub-
ject for more than four years I may te allowed to say how
fully I appreciate the splendéd contribution of Homen, but
the more I study it the more convinced I am that he entirely
feiled to grasp the essential snd fundamental fsatures of
this remarkable disease in the light of cerebral function

and physiology. Twenty years , of course, have wétnessed

”~



great advances in our knowledge of the centrel nervous sy-
stem, and we today have entered into this inheritance. Hemen
does not seem to have realised the fact that his cases were
all bedridden and almost immobile for months before they
died: we read nothing of possible terwinal infections, nor
of the grossly defective nutrition, influencing the pathol-
Dgical element in the dissase. The remarkably interesting
assd2ciation of cirrhosis af the liver with dsgz2naralbion
of the lenticuler ruvcleus and not of other nuclei is not
so much es mentionec,

We need not delesy, hrowever, over defecls wrich seem very
okvious et ihis disteance cof tirne: we owe Fonmen & debt of
gratitude for bis mysterly descriptions, but enough hss teen
s&id to show that es far as the interpretetior. of the phern-
omena . is cencerned his insight is not suffiéient, and this

chapter of tbe disess=e, therefore, nmust Lke rewritten.

I heve referred nmore then once to an article bty Professcr
Anton which appesred in thexﬂgnchener vecizinischew wochen-
schrifﬁvfor 1908, under the title “Demerntis choreo-zssthenics
it juveniler knotiger Eyperplssie der Leber”. In this com-
municatior Anton describes the case of 8 young girl of 14,
whose development wee very beckwerd, &s she corresponded in
size to & child of 8, and whd had slways been wesk end easily
tireda, In her esrly yesrs &t school sbe bhad been noted for
waking faces, insttention, unssprnerly tebevicur especially
at wmesals, Her geit greduelly btecasme stunbling, ber control
over her limts ineffective: she let ibings fall ouvt of her
hends, end her hendwriting deterioreted, When she ceme under
obtservstior it wee remarked that she stutterea: involuntasry
choreiforn movements occurred, interfering with volurntery
scts: her gait wes astsxic. The reflexes were increassed, Her
mentsl conditior varied very much: she seemed fscile end
simple, tut tired readily &nd Lecesne uncommunicetiive. Grad-
velly bter physicel conditior weskenfjed: glycosuriy was jre-
sert. Her speech tecene dyserthric, she kept ber mouth open,
end often hed sttescks of dmpulsive lsvghter: her limbs some#i
times trembled, but smorphous snd incoordinste wovemernts
mere more freguent. Mentally she degenersted profoundly,

tecoming definitely demernted. Towards the erd convODlsive et~
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tecks occurred, with conjugate devieticon of the eyes to the
right. She died fronm sywptoms of heart feilure,

At the sutopsy the first left frontel convolution, and
pert of the second, were softened, extending from elmost the
frontel pcle to a point sltoul 2 certimetres in front of ihe
precenlrel convolution. The pons wes etroprhied. Tre right
suprren&sl wes strophbic in its lower third. Trhe genflitelie
were infentile. The liver wes tyrically cirrbosea, in nodules
verying greatly in dimersions, &nd hypertrophied. On nicro-
scopical exeninetion there was marked thickening of cerebral
Elood vessels, especielly in the frontel regions, but slso
in the ceretellum, The softening in the left frontel lote
was a gumms., The puteamen on both sides wes softened, end the
extepmzl cesrsule pertiddly. The esntero-mesiel part of tre
optic thslanvs wes poor in both fibres end cells. Small cell

infiltratior was ncted more particulerly in the cerekellun.

This cese is interesting fron seversl points of view,
end it presents certain snsalogies to the cases slresdy nmenl-
ipned, which need not agein te specifievu. Pethologicselly,
towever, there seened to be no doubt of the syphbilitlic pat-
ure of the csse: it must, tbherefore, te classified s con-
genitai cerebrel syphilis. The frenk infertilisn, tbhe glyco-
suria, the complete dementia, find no counterpasrt ir eny of
the other cases, or in ay own, Tt is of vslue, bowever, for
this resson, thst pari both of the clinicel &nd of the patb-
clogicsl features is in heruwony with the findings ir tlte

other cases, especislly Fomen’s, to wbich indeed Anton refers.

Such, then, in brief, are &ll the recoreded cases of the
disesse which 1 propose to cell “Frogressive lenticulsr de-
generation”. They constitute & liitle known cheapler in ner-
vous pathology, but from their very iccenpleteness are sug-
gestive. The protlems which they presert it will te the pur-

pose of this Tresis to attempt to elucidste.
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CHAPTER 1IT.

CLINICAL CASE S,

In this chapter the clinical histories of three personally
Observed cases are given in detail, Mheir pathology will be
fully described in the next chapter.

The first case that came under my notice (S.T., case I),
#as in the National Hospital, Gueen Square, London, under
the care of Bir David Ferrier, in 1205, At that time I was
not awere of the cases which have teen sketched in the pre-
vious chapter, but I was guite conscious st—tFe—tims that
i1 8.T.’s case #e were dealing with & strange nervous dis-
ease which did not corresgond £o any type with which I weas
femilisr., Sir David Ferrier remarked st the time, moreover,
that while it btore certain resemblences both to dissexineted
sclerosis and to peralysis agitans, it was guite distinct
from either. A yecar later my second case (L.P,, casehI)
came into Hosgital under the care of Dr ORmerod, and whensver
I saw her I recognised that her condition wes exsctly and
entirely identical with thet of case I, end said so to my
colleagues in the residency. It wmaes this cese thst gave the
clue to the mystery, for, &s the reader will learn for him-
self, she aied not long afterwards, &and at the post-mortenm,
made by Dr Stodart of Eethlem Hospitsl and myself, we dis-
covered an unsuspected cirrhosis of the liver. Sir Williswm
Gowers, mesasnwhile, had republished bis two ceses in the
Reviewn of Neurology, and T felt thet they threws the illumio-
ating ray, for which I had been waiting, over the darkness
that enshrouded the others. I followed up case T without
delay, and in her case, a year later, made an autopsy and
discovered what I fully expected to find, viz. cirrbosis of
the liver and lenticular degeneration. Case TII wes the
brother of case 1I, and from teginning to end he was ander
my observation: in hig case also similar pathological find-
ings were obtained at the autopsy.

I ar in & position, therefoee, to report the full clin-
icel snd pathological results of three personal csses of

progressive lenticular degeneration, in twoO of which I wade

the diagnosis during life, and conducted all my research

by



in the light of knowledge gained Ly a study of the cases of
twenty years ago.

Two other cases, IV and V, will be found in this cheapter,
Case IV is that of & patient referred to bty Sir Willisaw
Gowers as the eldest brother of his own two patients: “he
wag in the National Hospital six or seven yesrs before, and
died from some form of parslysis at the ege of 15", By
dint of searching and following up clues I managed to come
across the mother of the M.family, &sn old but very vivscious
lady of seventy, and frow her lips Obteined this history,
which therefore makes the story of the M. family complete.

Case V is referred to in Dr Ormerod’s peper as fallows: -

“ & boy sged 12 was under the care of Dr Gee (at St. Far-
tholomew’s Hospitel) with ascites, enassarca, enlargewent of
the spleen, and purpuric spots on the legs. ...It wes not-

iced bafore he left that he walked very beadly. Subsequently
he wes admitted to Queen Sguare Hospital, under Dr Euzzzed,
for nervous symptoms, mainly consisting of contractiaons of the
livbs. Be died, &and the only definite lesion found post-
mortem was cirrhosis of the liver.” This case has never been
published in extenso, so that T zm able to utilise it to
render the record as complete as possille.

Case V presents certain festures sbich distingoisb it
from the others, and in fact I am not sure, as in Anton’s
case, that we are dealing with identically the seme diseasase,
tut the resembtlances are sufficiently close to warraot its
insemkion. In any casse, 1 belisve it sheds light on the
etin}ngy of the condition by analogy, if not directly, end for

thet reason I consider it valuable.



CASRE I.

Gertrude Sylwia T. was born on Cectober 19 th 1878, BShe

nes the youngest but one of the following fawily o[ nine; -

1, Dorothy, born 1R59: living and well:

Z. Louis, bora 1821: do.

3. Arthur, born 1822: died in infancy.

4., FPrancis, born 1828: died of diphtheris 1883,

5. Fanny, btorn 18A89: died ian infanecy.

€. Max, born 1R875: 1living and well,

7. Walter, born 1R76: do.

8., Gertrade Sylvie, born 1878: died 1908,

9. Ursula, born 1R881: died in iifancy.

FAMILY HISTORY.
Father died sged 28 of appendicitis., He had always been
a healthy man, and is said to have been “highly strung”,
and of a somewhat neurntic tempsrament, Mother died, aged FH,
of cancer., There #was ndo history whatever of any form of ven-
erz2al infection in the family: es far as it is ever possitle
to exclude anything, syphilis could te definitely excluded.
PREVIOUS HISTORY.
The patient was alweys & perfectly healthy girl, the
only recorded illness being diphtheria at the age of 5. Her
catamenia commenced when she was 14, snd ¢ontinued regularly
for a year or twa: thereafter she sauaffered from a certain
amount of dysmendrrhoea for some ysars, btut after the age of
20 the periods became more regular sgain. She wes always a
well develop=d active girl, end used to bs sn excellent swim-
mer, Her mental development was rather sbove the average: she
was fond of litsrszture and at schéol was considered to be
very original-winded,
PRESENT ILLNESS,

In 1899, when the patient was 21 years old, and during
a sojoueea on the Continent, she bhed an attack of jaundice,
of atout five weeks’ duration, but further details as to
this illness are not foarthcoming. For some years thersafter
she suffered at intervals from slight swelling of the legs,
which used to be puffy round the esnkles, and she “used to

make dints in them with her fingers”, There wers nd> other

“



Symptoms, and she sss never laid up or incapascitated in
any way by it.

In May 1904, when she was 25 years old, she went to live in
Schwalbach, and while there it was noticed for the first
time that ber right hand shook a little as she was writing,
and that her articulation was not as clear as it hed always
been. She bagan to slur bher consonants and the ends of her
words. She seemsd quite well in her géneral hsgalth, and her
friends were at a loss to account for the symptoms,

By Septembsr of the same year her condition had changed
definitely for the worse., Thers was & change in her disgoas-
ition: she became restless, and appeared “unable to settle
to enything”, and it wmas remarked how very easily she was
provoked to laughter, the most trifling incidents csusing
har to smile spasmodically. The trewmdr became much more pro-
nounced: it wes noticed on both sides, and in the arms as
well as the hands and fingers. Her speech became more slur-
ring, edd a csrtain slight daifficulty in swalloxing developsd.

At the end of ths yesr she #as seen in consultation by
Dr., now Sir David, Ferrier, who was at ouce struck by the
curious sppearance of the patient, her almost silly swile,
bher more or less constant tremor, and a certein fixity of
expression ahich led him to wsonder ahether bhe wight not Ue
dealing with a case of incipient paralysis agitans, Rxsm-
ination convinced him that there were no signs whatever of
organic disease of the central nervous system, in the ordin-
ary senss: there was no nystagmus: the reflexes were normsl:
a double flexor response was present, Recognising that he
was not dealing with any well known nervous conditinsn, he
sent the patient iﬂbo the National Hospital, Queen Sguare,
London, where she was admitts1 under his care, for further
examinatiosn and observation, on February 24th, 1205, teing
then 2€ years old,

She remained in the Hospital for elmost two months, end
during this time was repsatedly exsminel. At no tize during
her stay were any of the accepted signs of organic nervous
dissase present, so that more than once the suspicion that
her condition was hysterical crassed the minds of those of
as that examined her, Yet it was early borne in on myself

thet the progressive nature of the case excluded hysteria,



and as dissemwminated sclerosis, another possible dbagnosis,
was not at all probable, the question of the exact nature of
disease was left an open question,
The clinical picture which the patisnt presented was a
very striking one. With a perpstual smile on heér face, her
mouth open, her limbs shaking, she moved slowly atout the
ward, often making very personal and apposite rewarks akout
her fellow patients; at other times she kept her bed, unatls
or refusing to speak when urgsd to do so. Her mental econdition
Aas curious: she showed an abnormal cheerfulness incompatible
with the serious nature of some of the other symptoms: some-
times the expression on her face was fatbtuous or silly, at
other times considersable gnterest in things that would apgpeal
only to an educated mwind, She told me, for instance, that
she had been lesrning Norwegian, and &haﬁ'whsn opportunity
arose she intenaed to pursue her studies in that language.
Ag for the dyssrtbria, so marked a feature of her case,
there was no word wahich she could not pronounce more or less
distinctly on different occasions, yet shes was frequently
unable to peonounce test sords, and often her speech after a
minute or two simply became mnintelligible. There was some-
times distinct difficulty in swallosing, but this symptom also
was characterised by variatbtility. Her handwriting was unread- th_;_uﬁ
sble, owing to the cornstant tremor of her extremities, a
guick, fine, rvhythrical tremor whbich at some times seemed 1O
vary with the attentiosn paid it, btut at other times was un-
mistakeably »f organic type, increasing with wmuscular effort.
It nas always aell seen in the finger-nose test. The legds were
affected with & similae tremor, also more noticeable during
muscular sffort, Her gait was usually slow and uncertain:
her muscles were weak in proportiosn to their develogment,
but there wes no voluntary wovement which the patienl was
onable to perfsrm, The musculature, on the other hand, show-
ed 8 slight degree of stiffness, especially in ths fingers,
which were coanstantly extended distally and flexed proximally.
In spite of treatment the patient lost weight while in
and left on the 19th of Aprpil, cractically in the

shen shs entered it: if enything, @ little

Hospitsl,
same condition as

Aorse.



In the suuwmer of the same year, 1905, her increasing weak-
ness and the possibility of her requiring nursing care for a
lengthy period csused ber friends to procure her admission
as a voluntary boarddr to the Holloway Sanatorium, Virginia
Weter. Here she remsined for ebout 2% years.

During that time the progress of the disease was slowly
but steadily downwards: yet for a long time her general nut-
ritiosn was satisfactorily maintained, and she passea a sunny
existence, to ell ovtward appsarance, always smiling and
cheerful, and interested in her visitors end in everything
goinf 2n round her. From the careful notes of De# Sheila FKoss,
under whose mdre immediate cere the gpstient was during her
stag in the Sanatorium, one or tw2 excerpts will be sufficient
to indicate the steps by which the illness progressed.

“pugust 17, 1905, The hands sre becomirg deéfinitely con=-
tractured, The fingers of the right hand ars flexed at the
metacarpgo-phalangeal joints while the phalangeal Jjoints
are extended: the terminsl phalanx is hyperextended
especially in the third finger, The tongue is protruded
with sowse difficulty, but is not tremulons, Patient
walks unsteadily, and turas with some difficulty: there
iz well merked tremor in the legs, more particulearly
when she is fetigued, It is not easy to understand pat-
ient’s conversation., Her wanner is childish, but this is
accentuated by her habit 5f using as few words as poss-
ible in conversation, owing to her difficulty of erticul-
etisn,

August 21, The trewmors are moOre marked in the right lianks
than in the left, Sowmetimes they sre severs,

October 25, The patient now spends almost- the whole day
on a couch, as her gait is very uncertain. Swallowing be-
copes more difficult, and she is occasionally dirty,
especially in the morning: for the first ha%-hour after
waking she seems stupid, incapable of emptying her bowel
or ber tladder, and as a2 result is sowmetimess wet ana
dirty, All the deep reflexes sare normel: there is a double
flexor response. The pupils react well to light.

January 3, 190f, Patient’s gait is feeble and stiff: her

limbs are contractursd and rigid., Speech is very defect-



ive: she usuelly spells out words on a card instead of speak-
ing: but occasionally, if suddenly asked & guestion, she
responds in a few words readily. Saliva dribbles constantly
from her wouth, and swallowing is very difficult. The coarse
tramor of the right hand has increased, sand on the left side
tremor and contractures of the fingers are moee noticeable,
Patient menstruated last month.
April 21, Mentally she is very self-sbsorbsd, constantly
calling the nurses to hsr, and annoyed unless their
ahole attention is given to her. She can walk & little,
on ner toes chiefly, if supported by two nurses. In
spite of the severe dysarthria she occasionally brings
out a few words fairly smartly. Hé:r ghysical condition
is good.
October 27. fhen making any muscular effort saliva
dribbles from her mcuth and she appeasrs to be unable to

N »
swallows it, Has menstruatsed again,

In view of the conclusisn I had by this time come to, thst
the case was one to2 be reledated to the category of Sir
Widliam Gowers’ so called “tetanoid chorsa”: in other w#ords,
that it wes a case where cirrhosis of the liver would be
foand post-mortem, I took an early opportunity of going down
to Wirginia Water to examine the patient, atom I haa not
seen for sowething liks two years, for myself.

I sew her on March 14th, 1907, when she sas about 283

years old, and mede the following notes at the time.

Cerebral and general,

The petieat looks remerkably plump and well: she is ex-
ceedingly sunburnt, and gives an impression of gonod health.
She is able to get up daily, and walk a little, only a few
paces, but she can néither dress nor feed herself. She takes
an intellisgent interest ian what is goinff on: recognises her
friends and visitors, her nurses, the doctors, and often en-
deavours to speak, but never with any persistence. She knows
guite well mhen she is physically comfortable or the reverse,
Her dispositinsan is more than ever facile, docile, almost
childish: she never cries, but on the other hand laughs on
the slightest provocation, in fact without any provocation,

Her featurses are usually fixed in a fatuous smile, showing



most of her teeth, Her mouth is always open, her lipgs re-
tracted, her Jass apart. Saliva escapes from her mouth. She
looks, &t a first glance, and until one tegins to examine
her carefully, & happy, indifferent, fatuous imbecile, lost
to the world and living in a restricted microcosmos of her
own. It is guite clear, however, that the impression first
conveyed is erroneous.fﬁﬁﬁ”~

She recognised me at once, although #we had not met for

two years, and proceeded to spsll out my name on her elpha-
bet, which she did quite corrvectly, her fingers and forearm
in a violent tremor the while., Her attention and wemory were
remarkably good: she proceeded to remind me of incidents that
bed happened during her stay in the National Hospital, and
even of one or two of her former fellow patients. It is true
that her means of conveying bo me what was in her mind were
not particularly effectiwe, but the defect was solely one of
exscution. During the whole of my examination she never fail-
ed to appreciate shabt I requested her to do, and obsyed to the
best of her ability. She did not complain of anything: she

had no headache or giddinsss.

Sgaech.

There is, to all intents and purposes, a condition of
spsechlessness in her case, entirely on account-of the dys-
arthria, T should think. She never speaks at.all under ordin-
ary circumstances, preferring to use her alphabet, .at.which
she is guite an adept. When she spoke on my reguest, what
she said was unintelligible. I could not catch a single wosd.
As hsr mouth was fixedly o2pen, her lips &nd tongue stiff
and almost immobile, the sounds seemed to come directly frow
he:r throat: it was curious to hear her “speaking” when her
face remained completely motionless. I was told, bowever,
that sometimes when the patient seemxs guite at her ease, and
not consciously making an effort, the articulation improves
s little, and some words can be distinguished.

There is neithsr word blindness nor word deafness: there is
no paraphasis, The aphasia is really an aphemia, but the de-

fect is entirely on the executive side. Writing is impossible.
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Cranial Nerves.

2. Vision is good. There is no restriction of the visual
fields. The optic discs are normal.

2.4,7, The pupils are regular and egual,of medium size, and
reasct wedl to light and on accommodationn,

All ocular moveuwents are g£20d in range and free in all dir-
ections., Convergence is guits good. The petient, howsaver, is
anwilling or unable to sustain any of the movements for longer
than a fes seconds., It is notewoarthy, too, that whan left to
herself her eyes “dance™ slightly ere her gaze comes t0 rest
on a given object. On testing her, however, there is no nystag-
mus whatever, in any direction.

5. The corneal r=flex is preseat on both sides. There is
no impairment of sensation over the face. The muscles suapplied
by the motor fifth contract well: she can close her Jjaws,
end tite, voluntarily, but the movements are certainly slow,
and she appears incampeble of sustaining the effort, for her
jaws open again es soon as thsy are closed, Ehe cannolt move
her inferior maxilla well from side to siide.

7. The ordinary exprzssion of the paetient’s face is wel{
seen in the accompanying photograph., There is & spastic
emils which is rarely relaxed, asnd is often aggravated into.a
spasmddic laugh., The upper part of the face moves well on
volition: the orbicular muscles of the eye contract: patient
can wrinkle her forehead, frowsn, 4&c, satisfactorily: the
lower part of the face, however, is stiff and almost immobile:
she cannot whistle, cannot purse her lips up, cannot blow
out her cheeks, She can bring her lips together slowly, Etut
the movement is not sustained.

9,10, There is considerable difficulty in swallowing, the
food escaping from the corners of the mouth, or remaining on
the tongue. Sometimes choking resdlts. The palate moves well
and symmetrically on phonation., It also mdves when the feuces
are tickled,.

11, The muscles supplied by the eleventh nerve are very
bypertonic, but patient is able to turn her head to the
right or the left, slowly.

12, The tongue is thia and looks atrophie: it is narrower
in its widdle part, relatively, than at the anterior pert:

it is slowly protruded with consideratle treswmor, btut there is



no btrewulousness or fibrillation of the surface, nor is it
puckered or fissured.

Motor system.

General muscular nutrition is fsir., There is sowe gener-
al wasting of the muscles: the small muscles of the hands
are thin, more particularly perhaps o1 the left side. The
arms as a shole are thin.

Tone. The examiner is at once struck with the generalised
spasticity of the muscles of the neck, trunk, end limbs, As
& result of this, passive movements are accomplished with
some difficulty. It is more pronounced in the upper than in
the lower extremities. Thus if the arm be taken and gassively
flexed at the elboa the tone of the tricegs is such as to
give ths otserver a sense of considsrable resistance, zand
& similar phenomenon occurs when the arm is passively extend-
e¢d. The same thing may be observed practically at any joint.
The neck muscles are very rigid: even when the patient lies
down the sternomastoids ars not relaxed. When one of the legs
is taken and passively shaken, the observer’s hands grasping
it proximally, the whole limb feels stiff and moves en bloc.
Direct muscular excitability is increased.

Power. Voluntary movements are greatly hindered by the
spasticity. Yet the petient can bty a voluntary effort flex
and extend at all Jjoints, cen abduct and adduct at hip and
shoulder, can rise to a sitting position with difficulty,
can move fingers and toes. The movements which are least
gocd asre those at Jjoints where contrecture is most marked,
viz, at elbows and fingers more perticularly. The leg move-
ments are relatively better than the arms, The actual gower
2f thes voluntary movements is certainly below the normal.
They c¢an bas easily rssistsd by the examiner,

Contractures, There is definite contracture of both

biceps: the long flexors in both forsarms, specislly the
riht, are contractured: the left hand bas sdopted ths 'ﬁ;h,
intero sseal position of paralysis agitans: on the rignt, '
the forefiné%r ;g?;ibended and the thamb opposed to ﬁﬁmjthe
other fingers ;re flexed into the psalm. The terwinal phalang-
es ef the left fingers are hypesrextended. In the legs there

is gome contracture at hips and knees, end the feet ircline

to the position of eguino-varus., By careful passive movement,



however, it is possibls to svercome wuch, though not all,

of the contrescture., The seguments of the limbs where it seems
most established ars the distal. Tt is a carious fact that
though the patient sits in a cheir with the general attitude
of a double hemiplsgia with contractures there is still con-
siderable voluntary command over the moscles, end by an effort
the limbs can all be straightened to a certain extent,

Tremor. Undoubtedly the most interesting feature of the
case friam the motor standpoint is the never ceasing trewor.
The patieat sits in the sun or lies in bsd with & perpetual
swile, and with tremors of the whole body that seen eaually
interminable., Even though she appsars to be in a state of
rest, i e , well supported at all joints, the tremor never
disappears. It is at once aggravated by sany volitional =ffort,
however slizht, and it is made almwost violent in such tests
as the finger-nose test. Tt is particularly well seen when the
patient eadesvours to pick out letters on her alphabet.

In type it is usually guick and rether coarse, i e through
& range of not less than an inchg Often the excursion in-
creases considerably. It consists of a trus alternating
regularly rhythmical contraction of any given muscalar groug
and its antagonists, In the arms the Zreatest movement is
from the elbows: the fingers and wrists are very stiff, and
move with the tremor from ths upper arm. There is also,
however, some interoegseal tremor and slight tremor of the
forefinger and thumb approaching to a rotatory type. The
head moves with a slight to and fro tremor, and sO does the
trunk. In the legs the tremor is very well seen indeed:

even when they are at rest in bed it never ceases, aund is at

once aggravated by the slightest voluntery effort. The chief

movement is one of flexion add extension at the hip, kneeg,

and ankle, through a fine range,
ankle than for the hip. There do not appear to te separate

whieh is greater for the

movements of the toes., I could not casuse the tremor to cease

entirely by supporting the whole of the limb, buti andouttedly

it could thes be diminished in degree.
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Coordination, There is no resl incoordination to be made
out, as the patient is able to direct her limbs in any given
direction that is practical, in view of the spesticity. When
put on her feet she tended to fall in eny direction, not
from ataxia, but friam the stiffness of her wusculasture inter-
fering with her ability to keep ber btelance. When pat in an
upright position on the @dge of ber bsd she fell backwards
in a lump, the attitude of ber limbs not altering in the
slightest.

Sensazisystem.

No subjective or objective change to be noted. The patient
does not complain of psain or parsesthesiae, and on objective
examination with the usual methods{touch, pein, tewperature,
deep sensilbility) no definite alteration can be estatlished,

All the deep reflexes are difficult to obtain, no doubt
bscause of the rigidity. They are present, bowever, though
not btrisk, and apparently egual on the two sides.

The abdominal reflexes are diminished on btoth sides, left
more than right. An extensor respcnse is obtained on the
left side, and a flexor resgonse on the rightt There is no
ankle clonus. If the foot be pressed up on either side, the

rhythmical alternating trewmor of flexion and extension does
not alter appreciably.
There is usually some incontinence: it is not constant.

Gait.

-

The patient requires very strong support, a1td can then
walk a few paces, on her toes &t first, more or less, but
she gradually gets her heels down. The movements are stifg

tremuloug}and ancertain to =& degree.

During the rest of the year her condition deteriorated
step by step. Yet there was still an element of wariability
in the symptoms, often noted in regard to sphincter control,
The dysarthria degenerated into anarthria, the contrsctures

increased, and the patient began to lose weight. The tremor

persisted without any change.



Puring the patient’'s stay at Virginia Water she was on
several occasions espesciall}y examined from the paint of
view of the functions of the liver. Notwithstending that
the conviction was borne in on me that the case was one of
what I call progressive lenticular degenerastion, and that
a cirehotic liver would be fownd post-mortem, there were no
symptoms whatever of the ordinary kind associated with
Hepatic EEEEF cirrbosis. In particular, there was néither
ascites, nor oedema, nor distended veins, nor was there ever
any icterus even of slight degree. The liver was not palpable
below the costal margin: its dulness in the nipple line on
the right side appeered ifi anything to be sowmewhat diminished.
There were no symptoms refsrable to the stomach: no indigest-
ion or sickness.

On January 28th 1908 the petient left the Holloway Sana-
torium to go and be with her sister near Oxford. She w~as ex-
amined before leaving, but no signs of physical dissase,
apart from the nervous system symptoms, could ke déscovered.

During the Spring of that year her nutrition besgan to
fail considerably, and she became much thinner: with this
increasing emaciation the contrasctures seemed to become
worse, eand all the symptoms were eggravated., She was utterly
helpless, dependent 2n others for everything, anarthric and
dysphagic, but et the same time she remained quite clear
rentally, suffered from no delusions, was able to understand
all that was said to bher and to expgress ber wents in a way
that could bes understo>d by those around her,

In July 1908, she was moved to be by the sea at Hunstanton.
On Saturday July 25th she was suddenly seized aith an acute
attack of heematemésis, vomiting 4-5 pints of blooud., On
Monday July 27 th she brought up & furtber 2 gquarts of
blood, and, sinking grsdually, died on Tuesday evening,
July 28th 1908, aged 29 years, and after an illness of

rather more than 4 years’' duration.



RESUME OF THR CLINICAL HISTORY OF CASR T.

A young woman of 21, whose femily bistory is entirely neg-
etive, and w#ho has nevep suffered from any particular illness,
who has always been intelligent and physically active, has
an attack of jaundice of about five weeks’ duration, the
exact details of which are not forthcoming, and at intervals
thereafter, for about two or three years, bas occasional
swelling of the ankles, without being in eny way incapacitated
thereby, Four years later, at the age of 25, she notices that
her right hand shakes a little as she is writing, and her
articulation bescomes a little slurring. In the course of a
few months her friends notice a considerable alteration in
her genersl condition: she is restless, unable to settle to
anything, eassily provoked to laughter, constantly smiling
andg® unnaturally cheerful., At the same time the tremor spreads
to both arms and kands, her caligrephy deteriorates grestly,
her articulation is definitely impsired, and she has some
trouble in swallowing.

At the sge of 2f she is examined bty 2 neurolngist, who

cean find no signs of organic dissase of the nervous systenm,
and notes that there is no nystagmus and obtains & double
flexor response. Nevertheless the coudition is steadily gro-
gressive; Lhe tremors are &ccentuated, the dysarthria and
dysphagia increase, & generalised stiffness of the muscul-
ature reveals itself, and the fingers begian to assume cer-
tain attitudes of contrecture. Her wental condition is one of
facility, docility, almost childishness: she is easily
amused, and constantly laughing: her mouth is open and ssliva
occasionally escagss involuntarily. In spite of the almost
silly expression om her face her memory and perception ars
guite good: she has neither delusions nor hallucinations,
she is very observant and often makes appdosite remarks about
those with whom she is associated. The symptoms are char-
scterised by a curious varisbility:ber articulation end
swallowing seem sometimes to improve, and there is no true
paralysis, in the sense that all voluntary movements can be
carried out, though sloaly. Yet she is undoubtedly more help-
less than at first, and this shows no sign of improvement.

During the next t#o years the disease slowly progresses.



Ahile for a long time bodily nutrition is well maintainsad
the other synptoms incrsase in severity. Her fezaturses are
fized ia a perpetual swils, her mouth is wide opea and the
sialorrhoea is more marked than ever, she is snarthric and
dysphagic: yet aith voluntary eftort the mouth can bte slowly
closed, the tongue slowly protruded, the paslate rises on the
ettempt to articulate; the pupils react briskly to light,
the ocular movewents are free and the optic discs are normal,
The muscles btecome more and more rigid, the arms and to a
less extent the legs fixed in attitudes of contrecture, which
can be to some extent, but not entirely, overcome by passive
mwovement: as & result the patient is extraordinarily helpless,
one might alwost say “muscle boand”, but again volitional
effort will show that 2 considerable range of movement is
still possible. The treuor is absolutely constant, often
wide in rasnge esnd severe in degree: it affects all muscular
groups in the limbs, especially the extremities, btut includeés
the lower Jjaw, head, neck and trunk. No sensory change can be
detected: the deep reflexes are present, without keing exagg-
erated, there is no ankle clonus: the abdominal reflexes are
diminished, end the flexor response on the left side has
changed to extensor, the other remaining as before. Defect af
control asver the sphincters, probatly of central origin, ap-
pears.,

Eventually emaciation sets in: the patient is reduced to
a profound degree of helplessness, 1is contractured, sgeechless,
incontinent: nevertheless her meatal condition remains clear,
she understands everything and endeavours to express her
wents. An scute attack of haematemesis ushers in the end,
and she dies at the age of 29, after an illness of rathber
more than 4 ysars., With the exception of the initial symptoms
9 years previously, thers beve been neither symptoms nor signs

referable to disease of the liver, in spite of the fact that

this is suspected during life and confirmed at the eutopsy.



CARE IT.

CAIBY P, wes born on March €th, 1887, Bhe was the elaest
of a femily of six, whose ages and order are ss follows,
(8t Christmss 1910)%-

. Laisy: died in 1920%, (my csse ITI).
Rdger: died September 1910, (my case ITI).

W P -

. Alice, sged 21: gquite well,.

. Dorothy, aged 18: guite well,

Mmoo

. Artbur, sged 17: guite well.

™

. Godfrey, efed 1%: quite well.
FAMILY HISTCRY.

The sole fesctors of any rossitie sigpificerce sre that
the maternsl grendfetbter beceme elcobolic in cld age, and
that & maternezl uncle epnd sunt died of phthisis, the forner
et f5, and the lstter at 28, There wes no history of any
nervous disesse in the fawily: no history of syprbilie on the
rert of eitiber parent: nor gonorrhoee. The mother hed no nis-
CBrrisges. At Xmss 1910 both perents ere alive end hezlthy.
PREVICUS HISTCRY.

The pstient wss a heslthy, nwedl nouristed child, so
much so that she wes called “Dumpy” ty her perents. She was
even tempered end docile. and there were no mentsl peculisr-
ities to lezd to & suspicion thet she wes in any wey difler-
ent from other childrer. Ehe never suffered from sny serious
illepess st sny timwe. She ment to school, after private tuitl-
ion, at the sge of 14, gnd gave exceptionel promise of doing
well. while she wes & well set vp girl, with & fine hesd of
dark hseir, she never hed nenstirusted,

PRESENT HISTCRY.

Atout the summer of 1904, wben she wes et school snd

aged 17, it wes noticed thet she Lecsme ratber untidy in
Fer dress, where formerly she hed bteen scrupulously pest. AL
the sezne time she begen to lose flesh, rather repidly, &and
she looked nore delicete thern had ever teen @k noticed tea
fore. At the sswe Lime ber celigrsphy, which had slweys leen
£ood, deterioreted, and hecene “spidery”. This wee tecsuse of
instility 1o contirol tbe fine movenments of her hends, end

Leceuse of & guick tremulous moverert of ibe fingers. EShe

ey
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£ook to writirg in pencil instesd of ink, and fsiled to
obtain the ssme number of merks &t school ss formerly. This
conditionr was s&scribed to overwork end the schooimisiress
&éllowed Lher to do as she liked. The condition wes progress-
ive, bhowever, end in June 1905 she waes removed fronm the
school &nd bher parents took her to live with them in Ttely.

It was then noticed thst the articuletion tegen to feil:
there wes & tendency for the lower Jjaw to drop, so muchk so
thet ber parents would constanilly say, “shut ycur mouth,
Deisy”, which commsnd she woula instantly oktey, but in &
short tire the nouth wes open sgesin. There wes & degree of
generasl rusculer weekness olservaltle, rore particulsrly cn
the right side. It appesred to ke “heavy”, neveriheless she
could welk as much ss four miles withoutl feelirg tirec at
the end of it. Yet there wes an element of aswkwardness in

her geit wkich bed nol been previously present. At the sane
time ter hends becsne amore tremvlous then ever, especially
if she felt that she wes Leing wetched. Her conversstior Le-
ceme gimpler, less intellectual, pore childish: “her young-
er sister had to te & mothber to ber”. In Octoler 190F she
developed sonme delusions. She chenced to pick & grepe in one
of the Italier vineysrde &and thought tbat she wes therefore
wanted bty the policé. Ske slso thought ttet her father wes

a8 prisoner of the Pope. This delusionel state, which was
sccenpenied bty some motor excitemeni, lssted for @ few days.

All the symptoms, the tremnor, wegkness, dysesrthrie, slowly
incressed in intensity. At the keginning of 120€ she occes-
ionslly svffered from spasmodic tursts of tesrs. Cnce when
asked to meske & choice from some srticles for & present, she
could only swile in & spasmodic silly wrenner,

The psatient not improving, she wes krought to Englenc in
the beginring of May 1920f, &and seen by Dr W.H,E.Stodadert,
of Bethlem Eoyasl Hospitsl, who after casreful exsminsztion
coneidered the case 8 nerwous gnd noi & mentel one, and
sent her to thke National Eospitel. When Dr Stoddart sew her
be noted the following poinis: -

$re nes & tell well-built girl of derk complexion, with
& profusion of dark hegir resching to ber weist. There mes

sore pigmentstion or discoloursation in verious parts of the



body, especielly round the enkles. She was not snsenic,
but she bed obkviouely iost much flesk. The tongue wes dry
end costed with ® brown fur, esnd the tresib sonewhet offen-
sive, tet the teeth were normsal,.

Her genreral &speét wee striking. Her mouth wes almocst con-
stently wide open, and her fsce wore & perpetusl snile. The
hands &nd arnms were affected with & trenor thet veried greet-
ly in irtensity from time to time, sometimes coarse, sore-
times fine &and scercely noticesble. Owing to weszkness s&nd

stiffress of ber muscles, she ternded to fall to the right
when stsnding or welking, or ever when etienpting to it up-
right in & chair. She wes childish in her behsviour: isvghea
meny times during the course of exsminstion and did not ap-
pear to realise the gravity of ber cordition. Her memory wes
unimpeired, end perfeptior wes perfectly good.

On Masy 11th, 190%f, the patient wes sdmitted to the Netion-

al Hospitsl, Queen Sguere London, under the care of Dr QOrmer-

cd, where she remained for almost & wmontb.

She wes cerefully exemined on various occesions. She pre-
sented a striking clinicsl picture, sonme ides of which Ley
te obteined from tre accompenying photogrepbh. With nouth i?!u
open, &nd & perpetusl swile, she welked stout tte ward, '
noving slowly end tending to fall to one or other side, vs-
velly tbe righi: she wsde chilaish remasrks etout trifling
things in lenguage slmost vpintelligible beceause of dGysar-
thris, slurring her consopants &nd curteiling her lest syll-
ektles, yet it was odd bow this speech defect could te over-
come Ly en effort of the will., Her generasl sppesrence sug-
gested & mentsl defect which wes not nearly so pronounced
8s & superficisl glance mifEhbt couvey., As T set on her Led-
side one day, I said Jjokingly, “why, you’re Jjust s little
€irl”, to which she .replied cguickly end with little or no
articuletory defect, “I’m not & little girl”, as though to
impress ne with the fezct thet her looks belied ber. Her
sttentior wes poor: ophthelnoscopic exsrinstion wes diffi-
cult becasuse of bher nowillirgness or inegkility to keep ber
eyes still, Her speswodic levghter was remsrkebleg oo the
slightest provocstion the smile on her face would trosden

visibly end & curious laugh, with no “tone” in it, would

escepe in kursts.

~
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The expressior on her fsce wes often rather sturid, eapnd
this wes especislly the case if the otherwise fixed smile
relaxed. There were no defects in the domein of the crmnisl
nerves. The purils rescted briskly to light. fThe optic discs
were nornal, &epd there wes no defect of oculsr povemert, in
particular no nystegmus., Facial movements could be cerriec
out volurnterily, but somewhat stiffly: she was unable to
whistle, end when left to berself kept her mouth constiently
Opep. The palete moved normelly, end there wes little actuel
gifficvlty in swellowing. The tongue moverents were not well
exectted: it wes protruded slowly, but canme out straight.

All voluntery movements were well rerformed in strength
end renge. There wee &n incressed degree of tonicity in the

muscles, kut no contrectures st this stege. When the upper
extremities were &t rest little or no tremor wes noticestle,
kvt when the petieni rsde sny voluntary wmoverent it becane
very marked--g coerse tremor of bhends end fingers, sabout
four or six to the second, through & renge of one or two
inches, It wes well seen in the finger-nose test. Exactly
the seme scrt of tremor wes present ir the legs. Very ccces-
ionslly, sas patient sst vp in ted, @ similar tremor, but
finer in rsnge, wes observed to sffect the trunk. There wes
no muscular wasting.

In spite of the patientl’s volitionel cocnirol over her nus-
culatsre, there appesred to be & rether aisproportionete
rotor helplessness. Wkhen left to berself she wmould fsll or
roll etout: owinrg to & generelised stiffress she could not
or would not use ber muscles to help berself, or keep ber-
eelf from felling, (This is seen in the photogrepk, if the '
verticul lines of tbe curteain &l the Leck ere compared witbjﬁﬂf
the obligue position of the long sxis of the psatient’s tody. )
Her gait wes slow, uncertein, stiff: her feet were kept
epart, yet she hed difficulty in nsinteining eguilibriun,

Sensetiorn, sukjective erd objective, was perfectly normel.
All the reflexes, cutsneous &pd deep, were normal. A doukble
flexor response wes constently obtairned.

As the petient’s condition did not smeliorate, snd be-
ceuse of difficulty in getting ber to tske her food, she
wes trensferred to Eetblem Fospitsl, under the csre of Dr
Stoddert, on June € th of ihe same yesr, 1208, teing then

19 years old. From that dete, until bher desthb the followming



Mareh, T hed mepy opportunities of observing the pro-
g¢ress of the diseese, of which the following notes will con-
vey sone idesa,

Forr some tire she had to be tute-fed, being apparently
under the impression {tbat ber food wes peisoned, but this
pessed off end she did her best to take food voluntarily.
Ske had, however, the greatest difficulty in swellowing it,
and & few deys tefore bher deeth the dyspbhegie wes so con-
plete thet tubefeeaing hed egdein tec Le resorted to. It is
worth remsrking trhet even when the dyspbeagie wes greatest
some efforts et swellowing were executed more essily then
others, &nd thet the reflex wes present thkroughout.

Up to the end of 190f the spessmwodic. smile wee feirly well
merked, but during tbe last two months of life it gradusally
dirinished, &and the fascies becsme cherescterisec by & com-
plete etsence of expression. The lower Jjsw dropped still
more: even during sleep the mouth wae wide open.

The tremor of ihe extremities became increasingly severe:
its excursior was sometimes &s much as three inches, Toweaerds
tbhe end the trenor of individuvel fingers wes more prominent
than ever: it wes usuelly entero-posterior, but sonetimes
latterel, the rapicdity teing akout six to eight a second.
The tremar of the legs end trunk persistea. Weakness of the
limbs ibcressed eslmost deily: as late &s the beginning of
Jenuegry 1907 the patient wes still able to stancd, though
cnly with sssistesnce, tut thereafter her helplesspess beceme
s0 pronounced thet she wes kept in ked. After this, contrect-
ures of {he limks set in witk compsrative rapidity: at the

eltows, bips srd knees the limbs were drawn up. The spine
tecene very rigid, For some monihs Lefore ber desth she

mes unsklie to protrude her tongue. The weakness end tremor
were throughoset more marked on the right side. In spite of
every effort to mesintein ber general putriticn the peatiert
graduslly tecsme emscisted, but there wes no locsel mupculer
strophy, nor wes there more genersl westing of the musculsat-
ure than could st first te eccounted for by the elmost
continuel rest in bed, but towerds the end the emaciestion

Lecame extreme. Sensation remsined rnormal throughout.



The knee Jjerks were moderately exeggersasted throughout.
There wes nc ankle clonus st sny time. The sbdorinsl reflex-
es were never gtolished: they were okteired on Fetruary
27th, four days before the patient’s death. The plentsr re-
flexes remained of the flexor type on koth sides, although
during the last three days of life sone varislkility wes noted.
Curing the early wmopths of the yesr some weskness of the
anel end vesicul sphincters set in, not, however, of local
significence, in 81l probebility: the patiert usvslly indic-
eted when sbe experienced & csll to stool, snd was there-
fore generslly kept clean: but if, at tbhe moment, tlere
harpened to te no nurse in the rcom, the dejects were pess-
ed into the bed.

From the time when the patiernt went down 1o Eethler Hospit-
el droolirng of the salive was & procminent syoptom. At first
bendkerchiefs were used ss bkibs, but eventuslly it tecsne
necessery to employ & lesrge towel, so profuse wes the sislo-
rrhoea., Tt wes & remarkesble fect that during the last wekk of
the patient’s illress this flowm of szlive entirely cessed,

On the evening of Februery 24th the tenperature rose to
101.2, ana sibilsent rales could be hesrd in verious perts
of the chbest. Two deys leter trere wes a petchb of dulness
at the spex of the lower lote of the rigrt lung. The temper-
slure veried from 101 to 108, During the lest two days the
respiretions became somewbat hurried, &nd were sccompsnied
by diletstiors of the alse nesi., The patient greduelly senk
enddieéd on the eveping of March 2rd, 1907, being then 20

' years old, all but three days.
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RESUME OF THR CLINICAL HISTORY OF CASE 11,

A girl of 17, in whose family history no factor of
any pathogenic significsnce can be discovered, end with s
clegn bLill of previous healtbh--the sclitery feature to Le
recordea being thet she bas never menstrusted--is noticed to
develor & fire tremulous movement of the fingers, so that
her hendwriting deteriorstes, to lose flesh, end to feil
ratber ir her school work, so that she does not obtsir the
same merks ss formerly,

Some six or nine months lster, her age being 1&, it is
seen that her erticuletion is Ltecomirg defective, and that
she tends to keep her mouth open. A genersl musculsr weskness
appeers, and the tremor of the hands incresses. Her convers-
etion becomes simpler and rather chiloish, and she suffers
from one or two deluvsions, which do not, however, persist.

Rather more than & yegr from the onset of the disesse,
the trenmor, weskness, snd dyserthris bave becowe more pro-
nounced. She res occesional Bttecks of spesmodic weeping,
tut far more constertiy her face wear#a stiff, spastiec snile,
her mouth is eslweys open, her:limbts show & more or less
constsnt rhythmicael trewmor, whichb incresses with musculer
.effort, and she bas grest aifficulty in meirtainirg ber egui-
libriun, owing to & generelised weakness end s?iffness of
the mwusculeture. She laughs st the most trifling incidents,
and of ten, indeed, without sapperert csuse, ‘but on cereful
exemination and observetion it is found that she is not in
reslity suffering frcm that degree of rental impeirment

which her eppesrance suggests. She presents no sign akat-

ever of orgenic disesse of the centrel nervous systen, the

pupillsry, cutsneous, deep, end orgspnic reflexes are ell
noruel,

In sbout two yeears, or less, from ihe beginning of the
disesse, dyspbegie Lecomes evident: she seems to be very
helpless, falling ebout, uvnsble to meintsain her balance,
ber muscles are toth week and byrertonic, but there is no
true parelysis, as all voluntary movements can te rerformed,

though slowly. The trenmors =znd dysarthris become extrene.

Ir spite of her perpetuel smile end silly eppearence, her



rerception is good and ber wemory unimpaired.

Durirg the next few months, and in the letter part of
her twentieth yeer, the disease rurs e downhill course.
Selive escapes from ber opern mouth. Her musculature in-
creeses in spasticity: her face is fixed snd expression-
less: her weskness and helplessness sre profound. Contrect-
ures sppeer &t elbow, knee, end bip: the tremor of firgers,
arms, trunk, end legs becomes cosrser in tyre, snd is often
violent: the dyspbegie end dysarthris sre such that the
meintensnce of her nutrition is & serious probler, while
her speech is unintelligitle, end in fact she scarcely ut-
ters & sirgle word, Exeminstion shows that there is no in-
volvement of the pyremidel system, for the stdominel re-
flexes ere slways obteinable, and 8 double flexcr response
is constently noted. Sensestion is intsct: the oenlsar wove-
ments are free, theve keing no nvestagmus.

At length, miserably swaciatsd, contractured, and helpless,
she dies from broncho-pneumonia, aged 20 years all but threes
days, and threse years from the commencement of the illness,
Notwithstanding the fect that she has Leen exhaustivasly ax-
amined by various members of the medical profession, there
are never any sympbtoms refsrable to the liver, nor has she
cresented any signs of an objective charascber that aight bs

associated with disease of that organ,



CASE I11.

EDGAR P., the eldest trother of the patient Daisy P,,
whose cese is no., Il in ny series, and the second menmler of the
family in order of tirtb, wes born on May 14th, 1888,

PREVICUS HISTCRY,

With the exceptior of whooping cough et the ege of
nine the petiert hed & perfectly normal childhood end boy-
bocod. He was sctive and intelligent, and never had snything
the metter with bim. He went to school in Taunton at the age
of 122 years, and bsd en ekcellent scholsstic record. Here
bhe remained, doing exceedingly well, till Rester 19078, when
certein symptoms unexpectedly eppesred, to the grest sur-
prise and distress of his relatives.

PRESENT HISTORY.

During the spring months of the yesr 190f, when the
petient was slmost 18 years old, he hed been working very
herd fcor sr exeminetion, &nd broke down under the strein.

HBe found he could not concentrete his e&ttentior .on his
work. He wes & keen sportswmsn, &nd hed keen playing footkell
2ll winter, btut gemes hsd to be giver ur. An atteck of ex-
citement, sccompsnied bty hesllucinetiors of besring suddenly
ensued, and he becsne unmanesgealble. On two nmedicel certif-
icetes he wes gdmitted to Eethlen Hospitel, London, on April
11th, 190e,

These certificatles conteined the following stetements: -

“The patient is very excited end embtiornel: . ssys he is

teing influenced, willed, or bypnotisea to do certeir

things: is quite sure thet God is working e mirscle on
bis tehelf. Seys he hses .besrd God end the devil telking
to kim simultaneously, and does not know which voice to
obey. Is frightened teceause slthough he hes Leen Lap-

.tised he is npct now certsin whether thet hes secured

bis sslvetion”, %c.

On examinstion at the bospitel he wes seen to be & tsll
well ceveloped young fellow withk & dsrk complexion. He pre-
gented no symptons whatever of orgenic diseese of tbe cen-

tral nervous system., His speech was normsal: there wee neither

rigidity nor tremor: the pupils rescted briskly: all cutan-

eous end deep reflexes were nornal. The urine conteined no



abnornmsl constituents. Or the dey efter sdmissicn hem &l-
ready erpeared to be more retionel, snd his temperanent wes
noted &s teing bright end cheerfule Be sdmitted that stout
ten day previdusly he had heard the voice of God spesking
to bim, tut now thought it might heve beern & dresg. Voices
in his esrs which he beard ther he said might poseibly Lkave
beer those of other people iu the building.

During the summer kis condition gredvally irproved. At
intervsels be wes bhallucinated, and st these times be becane
excitable &nd restless, lsughing end cryimg alternstely,
end suffering much from insomnia, By the end of July 190€f,
with the exception of these sttecks which lested about s
week, he was more himself again, and from thet time he im-
crroved stesdily. He weas so well thet on February 5th, 1907,
he wes sent to the Eethlem convelescent home &t Witley, not
having shown &ny symptoms for months previously, He wes dis-
cherged recovered on April frd, 1207, and went out to Italy
to bhis psesrents.

Although sukmitted to severel csreful reurological exem-
inetions by Dr Stoddesrt, he never sbowed the slightest sigp
of orgenic disease of the nervous systen: and the diagnosis
of exheustior or toxic .psychosis seemed entirely justified.
A good prognosis was givern.

Curing the svomer of 1907 ke wes very well. Ee took long
welks end climbs, being swey for twelve boure et & time, and
never geve csuse for sny anxiety on the pert of his perents.
He wes guiet  end reserved, it is true, tut he alweys bhed teen
of 8 rather retiring disposition.

Towards the letter pert of the yeer, when he wes 19,
however, other synptoms made their spresrence anGé progressed
with rather alarmirg rapidity. He beger to bhave difficvlty in
spesking end swellowing, epd bis mother noticed bhow con-
startly 2 thin stresm of sslive used to escepe from the cor-
per of bis mouth. Forther, his bands becsme tremvlous, &nd
his bsndwriting became very bed. He never complained of sny-
thing, no peins, hesdeche, or giddiness, yet in three montihs
time his whole sppesrence hasd sltered for the worse.

During 1908 the disesse advenced stesdily. The tremnor
becene generslised, the dyssrthbria wore pronounced, so thet
ke rarely spoke et sll, the difficuvlty in swellowing did not

diminish, end be hed e constent tencency to let bis woulb



open, sometimes widely, without serperently teing sware of
the fect. His limbs, more perticularly thbe legs, Ltecsme stiff
end weak, tut there wes nc parseslysis et s&ll, in the ordinsry
sense of the word, &s he could rove them well enough, end
could wselk stout without sny essistence. He was sent to te
under the cere of Dr Reymond st Chexbres, near Leusanne, and
in & letter fror bis fatber, deted, November 12th, 1908,
from whick the following pessages ere culled, I received
somre informstion es to ithe petient’s condition,
“,..His main difficuvlty now is thet be swellows bedly
and thet bis srticuletion is very imperfect indeed.
He is still troubled with &n abnocrmal flow of selive.
Still, cowpsred with his previcus condition, T think
there is improvement in esch of these directiors.
When I saw him I certainly understood him btetter than
some months previously, but srticulstior is most de-
fective still., ....As to bis gbkility or ipnebility
to welk, and stiffness of legs, of whicl you s&sk, T
think there is sone inmprovenment. During the two deys
thet I wes with bhim we welked snd even climbed 8 good
desl, and it was I, not Lte, who slweys tired firet,
Dr Reywond thinks thet there is notbing wrong whet-
ever withk the boy’s nentel condition, Certainly inp
long &nd sesrching conversstion, end in bis verious
letters home we never see the slightest sign et sll
of mentsl troutle, I do not tkink that I cen say thsat
the mind is equeal to vigorous work. Fe reuds & greset
desl, but does not ask for deep tooks. His nemory
seens exceptionslly strong., He writes very bedly, and,
if possikle, gets scweone to write for bim. But he
sent ue last week en eifght page dicteted letter, sen-
sible, bright, &nd full of interest, exsctly repro-
ducing bis thought &s be geve it. This mey have Leen
dicteted 2% more then one sitting, but it certainly
resans thet the toy is guite eble to express himself
upon 2ll .ordinery lines, &and, further, that he mareaged,
nhether with or without difficulty, to ﬁake his sren-
vensis clearly understsnd, at his dictestion, eight
reges of metter. Of his own hendwriting I send you s

LW e

speciver herewith, (See fig. = ). ... He looks

to we & little stouter.....”



Luring 1909 the iilness progressed siowiy Lkut stesuily
in 8 downwserd direction, and at the beginning of 1910 it
Lecene clesr thet there cculd be only cne end to it, and
thet perhaps not very far off, I cennot do better then guote
some sentences from & letter frow the pstient’s fethber,
dated May 27th, 191C,

“sve0s I am sorry not to bLe skle to give you & good
report of Edgar’s progress, As far s I ar eble to
Judge the mind is perfectly clesr, end T thirk on
the whole the lsd is hsppy. Fut there is & very
distinct snd msrked feilure in physicel strength.
++¢.The symptors sre very greatly sggravated since
T lest wrote you. He seems to bave lost elmost en-
tirely control of bhis motor nerves. The effect of
this is that he cennot grasp, thet he swallows with
80 great difficulty that it is & serious metter to
get bim fed, and bhis power of erticuvlstion is so
very slight that one cen bardly understend a single
word he utters. Dr Eeymond has given bim & kinu of
tablet witlh the alpbhebet in letters esch akomt
1% in. square, et which he tries to point, to spell
what bhe wenis to say, but in eny attenmpt to indic-
ate 8 letter withk bhis finger, the trembling, T
could almost sey the vitration, of bis bhsnd is so
violent thet it Lkes to ke held snd stesdied Lefore
it cen reach 8 desired letter. Fe hes lost control
in some messure of the pbysicel functions of the
body in e wey which makes the care of bim difficult
for others. He is wonderfully petient snd of s
bappy disposition, though one cen see thet he suf-
fere very much, nsturelly, st rot being eble to
express himself.....This fact of itself, you will
note, proves & considerable messure of telence of
mwind., .....REdger csnnot nom get bis rend enything
like stesdy enough to wnrite & stroke, the poor
fingers, when be tries to bold pen or pencil, shaking,
or rether swinging, witk 8 swirg of two or three
inches, or even more. His limbe ere somewheat emac-
iated. Be is not now strong enough to welk mapy

»
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As the petient hed not been seen by any neurologist
since the onset of the symptons of progressive lenticuler
degeneration in the Autumn of 1907, it sppesred to me VeEry
desireslle to investigete bis condition for myself, According-
ly an esrly opportunity wes teken of peyigg e visit to the
sanstorium where re wes living, and the greater part of Sst-
urday June 4th, 1910, was spent in exemining him. The fol-
lowing description is beéed on the notes which I made st the
time.

Cerebrel end general,

As T walked round the cerner of the tui)lding end cene
upon the patient sitting in & lounge chair in the sun, the
impression I received wae opne not essily to be forgottien,

He wes leeaping beck with a fatuous smile on bis face, hbis
mouth wide ofen end the selive dribtbling from it onto his
cbest, bhis erms end bends contrectured end drewn ug, ana
moving to &nd fro cesselessly with & gqguiék rhytbmnicel trenor,
his toes tapping thke ground with & sikiler rhbythn, his

whole sttitude one of complacent imbecility. If, however,
tbis firet impression wes one of the utter hopelessness &nd
helplessness of the pastient, it wes not long ere one per-
ceived thet it wes to & certsin extent erroneoms. It is

true he hLsd spperentily no idea who T wes, although we had
met severel times previously, and he did not show sny signs
of interest or recognition when I spoke to bim of bis nother.
Cn the other hend, he evideptly kpew femilierly the various

. inmetes and mewbers of tre stsff of the place, and he cer-
tainly could pick out with eccurecy the various pbotographs
of freéends scattered sbout his tedroom.

Fis mentsl stste wes one of extrenme fecility: he wes &s
docile as & child, He did whatever he wee told to do with
a brief involuntary explosive laugh. Awere of his mentel
conditior some of bis fellow petients would sey, “open your
mouth, Mr. P.,” and this he would &t once do, to the sccon-
reniment of bursts of lsughter. He leughed constantly while
he wes teing exemined, yet when be noticed that one of  the
legs of my cemera wes unsteady he at once :put out his left
hend to bold it, though the movement wes slow.

He resd the Englisbk Jjournals every dey, and used bis

alpbebet guite intelligently. He knew where everytbing wes



in bis bedroom, or round skout him, that was reguired for
bis vse, although his gestures to indicste whst he wented
seemed to me to be poor. Others, bowever, more familier with
him, could understand perfectly. He wes bugely pleessed with
eny little attention peid bhim: if his moutb were wired be
passed st once from bhis smile to his lsugh, When his re-
flexes were being tested he burst into & loud rire spasmod-
iqueﬁ end I got & most distinct impression thet be remenm-
ered that sort of thing heving been done before. He wes per-
fectly scqueainted with the use of 8ll sorts of srticles with
which I tried bim: he wes, however, unable to do snything
for himself, his movements being so very slow &nd lsbtouvred,

It wes very cdifficult to be sure whether he was correctly

oriented in time snd spece: he appesred to ke well enough
awere of what wes going on in his own little world., It was
curious how quickly be noticed tbhings: when I helped to dress
him efter exemination he cprrected me severel times in my
menner of doing it. He seemed entirely content end perfectly
happy: there did not pppear to be the least insight into
his conditior on the pesrt of the patjent., Nor could I inter-
pret any of his sctions or gestures es indicsting that he
suffered mentel pein at being unable to express himself.
Ee appesred to heve little ipnitistive or spontesneity, &al-
though, I suspect, tbis wmay have been partly due to his own
consciousness of bhis helpless condition.

As for his genersl physicel condition, he wes tremendously
usunturnt, ktut very thin. There nagwgﬁ ounce of fst on bis
tody. The outlines of the nuscles snd tendons were.everywhere
cleen cut., The vertetrel spines were very prominent. The face
was cowmperetively well nourished. The genitslie were well
develofed, end there wes a gcod desl of pubkic heir., The feet
were somewhat oedemstouvs, &nd the snkles & little puffy,
but this oedems could not be dimplec withk bhe firnger. There
wes no abnormality, howewer, of heart or circulstion.

Perhaps the most striking festure of bis cese wes his
conplete belplessness, end the indifference btred of & know-
| ledge of this., Be sat in the sun in the chair, rolling over
to one. or other side if be lost his tslance, the extreordinary
spesticity of his musculsture makéng the effort to recover

himgelf slmost vseless. I found him thus, on one occesiorn,
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lesning rigbt over the arm of his cheair, the fixed snile on
his face, apparently content to bang thus until be wes found
and put back in position. His indifference wes sometines re-
merkeble. On seversl occesions he kept bis mouth wide open
long after I hed finished sesking him to do it: he similerly
kept bhis tongue protruded for several minutes. Occasionslly
the smile relaxed and the vacent expressior becanme less ob-
vious, but he never seewmed to express eny other emotion,
mgde no visible faciel response when I gave him messsges fron

bis perents, or when I finelly said goodliye.

Speech.

Curing the whole time we spent together be ssid only

three or four words, 2f which twd were, “I will”, These words
seened to come from Fis throst, after the fashion of a vent-
riloquist, fohr there wes not the sligbtest spprecisble move-
ment of lips or tongue. His enartbria was complete. S0 too,
precticslly spesking, wes his speechlesspess: he made no
effort whatever in response to my urging him st lesst to at-
tempt it, Nor did he sppear distressed st this,

Cr the other bend] he used his selpbebet witb perfect cor-
eectness, spelling out such words as “decior” without eny
difficulty. He sppesred to ke eble to resd guite well, and
to understend wkat be resd. He never cnce fgiled in the whole
of the exsminetion to perforn correctlyg whet he wes esked to
do--with the exception of the aphemias--gltkrough.: of course

the movements were exceptionelly slow. There wes no apresxia
to bte detected, and no s&gnosisa. It siruck me as being afforaing
a2 remerksbie contrast, this apparent idiocy end fatuousness
compered witk his guickness in apprecisting everytbing the
did or ssid or ssked. When I proposed going inside he &t
once tried to get on to bis feet: when I esked for e towel
he indiceted where to find one: wnhen I asked biw to do this
or thet for the purposes.of photogrepby be cooperated with
the grestest intelligence. Thus to spply the term dementie
to cheracterise bhis mentel conditior would be ineccurate.
Celigraphy wes impossible. Various drawings of fsmilisr ok-

. jects, however, he recognised eassily.






Craniel nerves,
2. Vision wes good., Visuel fielcs were g3o0d., The optic

discs were emmetropic &nd presented no visible ebnornality,.

2.4,8. All oculer movemerts were good in ell girections:
there wes not tbe slightest trece of nystsgmus. Sometimes
the oculer movements seened better susteined than &t other
times, but this wes solely & question of esttention. When the
petient moved bis eyes sbkout of his own sccord, &nd not to
commend, it wes noted thet there was occesiocrally sowme un-
stesdiness in fixing an object: this, however, was only mon-
entary.

The pupile were reguler, eocusl,snd of medium sizey Lbey
reactec briskly to light, and contracted well on accommod-
etion.

5. Cornesl reflex wes bkrisk on both sides. There wes no
sensory irpeirmeni over the face. The motor fiftib nmuscles
contrected well., The masseters ccpirsescted so tbst the patient
could close bis mouth, but the movement wes slow and not
well sustwsined, 8s the pestienl wes so constently in the
hatit of keeping hie moulb wicdely open. Opening of the mouthb
sgainst resistence wes unexpectedly powerful. The whkole of
this musculesture wes hypertonic, &nd the petient hed diffi-
culty in moving bis Jjesw from side to side.

7. Except when the patient’s face wes contrecied inlo &
Lroed smile/ ke hed an utterly stolid, mask like fecies,
all the fsciegl lines round his moutb teing oklitersted, and
the latter simply sn spetture in the mesk: the lips them-
selves, however, do pot heng much. Frequently he wrinkleao
bis forehesd and mede atber movementis cf the upper face,
but his mouth pnever moved in the sligrtest except when re
went off into the smile or laugh, which, it is true, oceurred
almost every. minute. On attenpting to whistle only 8 feetle
contrection of the orbiculsr muscles wes detectec, and bhe
wes guite unable to meke &ny sucking moverents., When urged
to show his teeth, i e to retrect the corners sf his mouth,
bhe indulged invariabtly in @ spresmodic lsugh, so thet it was
difficult to gauge the amount of voluntsry movement., He
could wrinkle tbe forehesd, frowp, close eyes tightly,

It mey be seid tbal there wes comg lete

guite w1ll to order.

parelysis of expression, and pronounced tiletersl feebtlerness

of the lower face. When the muscles contrected intc & srile



it was alweys @ stiff, tonic contrectior, which never re-
lexed guickly, and often remained fixed, &s it were, one
might elmost say pinned, on the patient’s face. The fuct
that the lips did not heng down showed the tonicity of the
musculature,

8. Hesring wes normal on both sides.

2. The pelete moved gquite well, snd symnetrically, in the
effort to phonate. The pstient usvelly succeeded in seying
“ah” very feirly. The palatal reflex wes preseet on btoth
sides. Swellowing mes very tad indeed. He could not meke the
movement of swellowing, on request. Water he swellowed in
gulps, poisily, &end 8 grest deal of it weas swimming sktout in
hkis mouth and running out st the corners. He mas unsble to
epproximate his lips suffigiently to grasp the edge of the
vessel,

11. No parelysis of the muscles supplied by this Berve wes
noted.

12, The tongue wes thin, end pnerrower frowm side to side ip
its middle section then nesrer the tip. When he protruded it
to. commend, .there wes merked to and fro trenmor &s bhe moved it
slowly forwerd, but he meneged to get it right out, and once
it wes well out the tremor cessed. Lateral movements were
also performmd, tbough very slowly. There wes no fibrillery

tremor whetsoever, nor wes il cracked or fissureu.

Motor Systen.

Development. The generesl pmuscular development wes very
fair, tut at the ssme time the musculsture hed obviously keen
gshrinking, end wes in & stste of poor nutrition. There wes npo
locsl musculer strophy to bte observed enywhere, snd po fibril-
lation.

Tone. All the skeletal muscles, practicelly without ex-
ception, felt very firs to the touch, epd tris spesticity or
bypertonicity wes probebtly opne of the ressons for the slow-
ness of tbe patient’s voluntery movements., There wes glways
8 certsin difficulty in iwpressing &ny passive movement On @&
limb, but it could be owercome. It the arm wes taken sarnd
rassively extended snd flexed guickly et the elbow, insuff-
jcient relsxstior impeded the movewment: if it wes done more

slowly, there was no défficulty at all. ¥When sny limb wmes



pleced in such & position as to relsx the muscles &s com-
rletely &s possible, it wes still found thet they felt firm,
though. not to the seme extent, on pelpstion. When the pat-
iert wes volunterily contrscting seay the left .biceps, in the
effort to flex &t the elbow sgainet resistence, the left
tricers never relexed entirely, though it bLecsne for the
moment less tonic,

The abdominel end the leg muscles were eimilerly rigid:
pelpstion of thbe sbdominal viscera wes for this reeson not
e&asy.

The results of this generalised rigidity were retrer
curious: the petient seemed to be enclosed , es it were, in
& solid musculsr covering. Hence he fell abtout en bloe: his
back mwoved en bloc: sitting on the edge of his bed he would
slowly lose his balence, &pd fall over in & solid mass on
to bis side, often to his buge deligrt, at leesst in the
presence of & visitor. The neck muscles were slgays in &
markealy tonic stets: evern when be lay with his hesd tack on
the pbllow the sternomsstoids did not relsx. It wes quite
clesr thet the condition of the musculsture bed s grest cesl
to do withb the difficulty experierced by the patient in
meginteining Lis equilikriuvm,

Spesking generelly, the rigidity weas more merked in. thke
trunk end proximel sections of the lirks, wherees the tremor
wes most noticeeble in the distel portions of tre limls,
and sffected the proximel joints end the trunk to & much
“less extent.

It cannot bte sseid thet there wes eny myotonias, in the
strict .sense of the word. For altbhougbh relexstion wmes slow,
it wes no slower thsen voluntery contrsction: they were salike
in this respect: nor mes there sny distinction between
flexor snd extensor groups, Or between any muscular group
end its antagopists, in the netter.

Contractures. The hends &nd srns were, wnen left Do them-
sez:;;; held inverisbtly in the position ti: te descrited. On
the right side the forefinger wes flexed at the metrcerpo-
thelangesl Jjoint, tut extended distslly, and sisilerly with
the thumb. These two fingers were in spposition, wheress
the other three fingers mere flexed st 8ll the joints. The

wrist wes flexed to e right anile, the foresrn Bsemi-pron-
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ated and flexed on the uvpper erm, which wes sdducied at

the shoulder. The whole position of the serm wes suggestive
| of the ettitude sdopted bty & contrsctured bemiplegic limb,

while there wes & distinct resemblaznce to the attitude of

peralysis sgituns in the band.

The left hand wes curled up, with the thunt held inside 7 90

the flexed first end second fingers: the wrist wes not so Q?ﬁh& “{J
much flexed ee on the right side: the arm was flexed &t the

elbow and adducted st the sboulder.

The lower extremities mere flexed st the knees, not to s
great extent: the feel were somewbat inverted and the heels;
|drawn & :little vp. The toes were slighbtly flexed. !

The asttitude of the extremities is well seen in the sccom-
fpanying phatographs.]?&{Fwyii‘zﬁrtﬂjgj

.As has been seid, .if the pstient wes left to bimself, such
|were the sppsrent contractures of the limbs, and they rever
|varied., But the remarkebly interesting thirg wes thet these
lcontrectures, typical though they were, coulac both actively_

[end pessively be overcome. Passively.there was litile re- |
sistence, so thet the degree of true permanent contrscture
tcould be estimeated. It wes found tbet the right arm could |
not be completely extended at the elbow, nor 2ould the legs|
be streightened et the knees. Apert from this, the limbs
[could ke passively moved in any wey. Moreover, if_ the petient
were giwen time, he could overcome these attitudes of con- ‘E?whw¢qH%?Liigﬂ
tratture himself. Be could.open and close bis right hLangd,
flex and extend the fingers, abduct and sdduct the szme, &C;
lin fact be could meke sny movewent st any joint, but slowly,
inot strongly, end slweys to bhe accaompepniment of trewmor. Hei

icould overcome the babituel position of the lower extremit-

iies_in a8 similsr wey. In spite of the extreordinzrily spas-
tie eppesrsnce:of the face there wes no true contracture of

eany of the fecial ‘mwscles, or muscles of the throset znd nec?.
|

 Power. All voluntsry movements executed by the patient

were certsinly wesk, There wes no doubt of this. All could be
easily resisted by the examiner: the strongest relative move-
ment seenmed to be depression of the lower jaw. |
In the arms the renge of voluntary movement was very gooé,
and, considering the contrectured appesresnce of the limbs, ;




at first somewhet unexpected. The grasp was tetter on the
left side then on the right: the left bLiceps wes stronger
then the right, wherees the right triceps wes s little strong-
er tken the left. )

All volertery movements of the legs were relatively tetter,
but not of normsl strengtk. On the whole the flexor Eroups
were wesker than the extensor groups. Adduction at the bip
wes much stronger then sbduction.

In eny voluntary movenent there was 8 Jjerky ection usuelly
to be observed: ahen the patient voluntarily sdducted bis
legs it wes bty & series of Jjerks, apert from the gross sction
tremor wkich wmes constently preseni. He seemea to bte unable
to sustsein sny nmovement for longer then a second.cr two,
although encoursgea or urged 10 do s9: relaxstion kegsan and
once the voluntary effort weskened the involved muscles
passed into the ordinery unceesing tremor,

A1l the musculsr groups of the btooy were tested &s far es
could be aone, sna, speaking gener&lly, it mey te seia thet
the left side wes wesker than the right, end ot so tremulous

as the right.

Tremor. Undoubtecly tbhe most strikipng motor phenowenon
in the case wes the bigrly typicel rhytbmicsl tremor of the
arms and legs. As the pestient saet in the sun a cesseless
oscillatory t2 snd fro, up s&snd down, movement of bis extrerm-
ities at once caught end riveted the sttention., This.trecor
was e perfect exsmple of & true trewor, i e of & rhytbmicel
elternegtion in contrection of e giver nusculer group end ite
entugonists., Ite rete veried from 4 to £ & second: it rarely
quickened, perhsps to £ s second.. Its range or:excursion
wes also veristle: as & rule this aic not exceed an inch
in the case of the fingers,  but with apny muscular effort
e g in picking out the:letters on his elpbetet the range
was ss moceh as three inches. On exertion the tremor becsne
wide end quick: left to itself it wes slower end-finer.:

In the erms the chief tremors were: alternsting flexion:
and extension st the elkow, flexion end extension et the
wrist, witb tbe freguent eddition of e gslight alternetirg
pronstion and supination, causing & soft of rotstory tremor:
the finger tremor wes chiefly flexion and extension, some-



times withk the &ddition of an opposition and gdduction ele-
ment in the case of the thumb. In the legs there wes elter-
neting flexion and extension &t the knees, though this wss

of very short range: there wes more obvious flexion and ex-
tension at the snkles, &nd most noticesble of 2ll was the
tremor of the toes. The lower jew was also, unless the

mouth were st its waximur of opening, rhytbmicelly moving ug
ena down through a fine range. When the petient sat up on the
edg¢e of bis bed there was a distinct to end fro movement of
the bedy in en antero-posterior direction.

Speasking generally, the tremor wes much more noticestle
distelly then prokimslly, being in this respect the coutrary
of the the rigidity, &s hes elready been remsrkefl. When any
nusculsr effort was mede, the tremor in the corresponding
groups incressed in degree &nd repidity, end often spreed:
thus by meking the petient squeeze my fingers in his bhends
I could cause the tremor of the lower extremities to augment.
Miith the finger rnose test the tremor wzs easily aggrevetled,
tut there wes this differerce in the two sides: on the left
side the patient put the forefinger to the nose in the usual
wey, to the sccompaniment of & tremor increesing in renge,
and in daoing this, of course, the contrecture sttitude of the
hend wes relsxed, btut cn the right the hand in its contrect-
ured sttitude wes elways put en bloc to the nose.

When it is said that the tremor incressed with voluntery
action it must be reizemberec that the patient wes incapsble
of susteining eny voluntary effort for more than a few se-
conds, bhence the increese in the rate and excursion of the
treror wes slwsys treansient, and of brief durstion. When the
the finger or the bend reasched the nose the tremor et once
teceme less merkecd, sltbough the limb was teing hela in the
desired position,

A number of experiments were made to see if Ly svpporting
end relsxing all the joints of e lirb the tremor wounld dis-
appesr. It wses possible in this wey, and by guietly encour-
aging the patient to divert his attentior from whet was teing
done, to cause the tremor to cesse, in toto, for & fewn se-
conds. Thif wes effected in the right erm, for instence.

When it was left to itself, extended end still, witrout any
interference on the petient’s side the limb elmosi inmediete-

ly began to sheke sgsain, at firet quietly, btut witb ever in-



Creesing force, end st the same tine it tegen to corntrsct
agein 8t the joints, with the result that €re n&ny seconds
hed elsrsed it was bsck once more in the accustomed position,
and sheking as before. The tremor whicl wes the most aiff-
izult to ceuse to dissppesr wes & fine interossesl trenor,

coupled with the somewhat rolling tremor of the forefinger
and thumb,

‘Coordinstion., No resl incoordinstion wes to be observed,

Evern mhen the tremor wes severe the patient could direct
his forefinger tc his nose correctly enough, The occasionsl
irregulerity of movement of the eyes could not te caslled
stexie, There wes no static atexie, either, in the strict
sense. When he stood upright, closure of the eyes mede no

difference to his egqguilibriuvum.

Sensory systew.

The peatient did not complein of eny zbnormel subtjective
sensations, snd objectively no elterstion in any form of

cutaneous or deep sensikility could be detecteaq.

Reflexes.

A slight jaw Jjerk wes present. The tendon reflexes of the
upper extremities were not easy to eliciti, becsuse of the
tonic condition of the nmuscles. They were¢ obtewinea, bowever,
and were egual on the two sides. The abdowingl reflexes
were present, equae sctive, and resdily obteireble from all
four guadresnts. The knee Jjerks and echillis Jjerks were
brisk, snd eguel: there mes no enkle or other clonus. The
plentar response wes an unmistskezble doukle flexor type.

In regerd to the orgenic reflexes, the patient was reaching
the indifferent stesge. The petient’s attendant rut the kot~
tle to him at reguler intervels: if this was not done he

pessed urine “involuntarily”. There wes Do doubt, bowever,

that be could pess urine neturslly: probstly bhis helrless-

nes waes sufficient to eccount for the methods adoptea. There
was no incontimence of fseces.
Geit.
This waes & very interesting end instructive performance.

As the patient wes belped to his feet he lent herd on the

supporting &arm, moving stiffly &nd clursily, ena reedy to



fall in any direction, as the meintensnce of bslence was
somewhst Lazardous: at the sswe time there was & perfect
riot of tremor. At first he wes certeinly ratber on his toes,
tut in a short time the heels came down, &nd with shuffling
sters, not unlike a“dgmarche\b retits pasi,he proceeded,
tending usuvelly to fall forward. Nevertheless he improved
with the effort, and wes akle to £0 up and down two stegps,
and welk zlomgh a corridor, slowly, levghing end sbeking
the whole of the time. He wes totslly unstle to walk un-

eided,

Such, then, waes the condition of the pstient when T
visited bim in June 1910.

During the summer he remeined much the seme, but to-
werds the sutumn, without obvious resson, be kegen to fuil
rapidly., He becesme definitely worse stout the bteginning of
Septembter., Up to that time he had bees getting up daily, sand
sitting &s usuval ir the sun the greeter part of the day. He
developed an irreguler tempersture which ren up to nesrly
104°F, suggesting possikly some sort of septic ebsorpticn.
The difficulty of feedirg the petient Lecame gcute. Slighbt
sores sppesred over tre beels, trochsniers, gna secrum. These
were, however, more superficisl sbressions then resal teasores.
The tremors of tbe limrts, especislly of the srmes, became more
violent than ever, and the. contiractures much more markea.
Generel emacietion rapidly set in.

Yet the patiept meintaired complete consciousness to with-
in & couple of tours of kis desth. He recognised 8ll those
around bim: &nd knew quite well where he wes. He wes eble s
usuel to express bis wants by bis slpbstet. When askea if he
wished snythirg to drink, be was &kble, though ir _extremis,
to indicste his desires rationslly. Durirg these weeks be
wes incontiinent of urine ena feeces.

He died on the sfternoon of Septenter 20th, 1910, being

then 22 yesrs of agde.



RESUME OF THE CLINICAL HISTORY O CASH III.

A youth of 17, the brother of the pestient whose cass is
no. II, of entirely normal mental and physical development,
abtive and athletic, breaks dowp through overwork for an ex-
aminatiosn, suffers from auditory hallucinationg, tscouss ex-
cited and unmanageaktle, and is renovsd to Bethlse Hospital,
where a diagnosis of toxic Fsychosis is made, This illnsss
is of comperatively brief durstion, and the patient makss s
complete recovery tharefrom, never showing any analogous
symptoms at any subseguent period. No signs of organic dis-
ease of the central nervous system are noted, In less than
& year he is discharged recovered, and app2ars in good gen-
eral health,

About four or five months later, the patient being 19 yescs
0ld, other syamptoms of & totally different nature make their
appsarance, and progress rather rapidly., He begins to have
difficulty in spzaking and swallowing, end it is noticed that
a littlzs saliva escacves from the corners 2f his mouth. At
the same time his bhands become tremalous and his handariting
deteriorstes. In the course of three months his whole appear-
ance hass altersd for ths worse. The tremor is generalised:
his dysarthria is such that he rarely speaks at sll, and w~hat
hs says i¢ scarcely intelligible, and he hes a constant ten-
dency to keep his mouth w~ide apen. The dysphegia alsn in-
creases.

In the next yesr the disease runs a slos downward course,
The patient’s musculatauce becdmes very stiff, s> that nis
helplessness is considsrable: bhis face wears a constant fixed
smile: he is very cheerful, and often breaks into spasmddic
laughter: the tremdr of the limbs is severe and constant,

and increases on exertion: the defect in articulation amountbs

prasctically to anacthcia. Yet there is no obvious mental im-
pairment bayond 2 certain childishness which shoas itseslf in
the readiness with shich he is smused. He is able to read,

understands everything that 1is said to nhim, indicates his

wants, and evidently hes & degres of intelligence of anbich

a glance at his physical agppearance gives little hint,



From this point the progression 2f the disease is even
mohe noticeably in a downward direction, When he is Just
turned 22 years, about 2% yesars from the onset of the ill-
ness, and ? months before the end, an examinationg shoss
the following as the most ndtesorthy pointsé&s

He has a fixed smile on his face, and bursts frequently -
into involuntary laughter: his mouth is wide open and the fﬁﬁ“
saliva droals frowm it: he cannot swallow, yet his palate T
moves ~vell and he can protrude his tongue slowly but com-
pletely: he cannot articulate at all, though be cen phonate
“ah” fairly well: he can perform upper facial movements well,
lower facial movements very badly: he has no nystagmus, ana
his Pupils react briskly t» light., He is very thin: bhis
muscles are all hypertonic and he has an attitude of contract-
ure, chiefly flexor, in the arms and legs: yet this contract-
ure can be overcome passivsly, and also actively, although
voluntary movemenls are very slow: there is no true psralysis,
yet the patient is extraordinarily helpless, felling and
rolling sbout a2ff his chsir, 2%wing to the musculsr stiffnsss
and weakness combined: his hands and arms, fset and legs,
and to & less extent his trank, show a cesseless rcrhythmicsl
tremor, which increases with exertion. The wuscular rigidity
is more marksd proximally, the tremor distally. There is no
disterbance of sensation. The abdominal reflexes are brisk and
a double flexor response is dbtained, accspted proofs of the
integrity >f the pyrsmidal tracts. With the help of an alpha-
tet he iz able to express bis wants: be evidently apprecistes
all that is goinf on round bim: bis observation is guick,
and he understanis everything that is ssid to him,

Three wonths later, he becomes wmore acutely ill, bhis tewp-
erature rises, he becdomes much seaksr, zsmaciation rapidly
progresses, bedsores aad more permanent contractares develogp,
and he dies, conscious bvOo within an hour or two of the end,
at the age of 22, after aa illness of three years’ duration.

At n> time during his illness, or before, hes he shown

any of the ordinary sympioms or signs of cirrhasis of the

liver,
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CASE IV,

Samuel M., the eldest member of the M. family, was born in
1884, and was guite well as a child. He developed in a nor-
mel manner, physicslly and wentally, ana enjeyed good health
till the age of nine. At this age he got an accidentsal wet-
ting in the FRegent’s canal, and soon after developed typhoid
fever., Tt was & severe attack, lasting, with relapses, over
thr better part of six months.

Rather less then a year later, when he was ten years old,
it wes noticed that his fingers and hands were beginning to
shake when he used them ir any muscular effort, and that he
could not welk prcperly. His gait began to be somewhat shaky,
The condition gredually got worse. Atout a year or so from
the commencement of the illness, he began to suffer from ean
articulatory defect, and swallowing became difficult., In
thes courge of another gear the extremities beceme contractured,
end he had to be fed and nursed by others owing to his help-
lessness, He used to keep his mouth open, &nd to “make &
groaning noise”, He was &sdmitted to the Netional Hospitel
some time in the year 1878, but the notes cannot ke found.
He wes discharged unimproved, eand was teken bome, where his
condition steedily deteriorated. He was “reduced to skin and
btone”, and so helpgless that “he could not move hand or foot?.

Anartbric, dysphagic, emsciated and contrectured, he lay
in bed with s8ll his limbs “constently on the work”., He died
in 1879, aged 15 yesrs &ll tut e few days, efter an illness

of abtout 4% years’ duration.
There wes no post-mortem exsmination,



Christopher J., aged 12, was edmitted to the National
Hospital, Queen Square, London, under the care of Dr Thomas
Buzzard, on January 18th 1888, with the following history.

Two years tefore , for no obvious reason, the boy begsn to
have difficulty in walking: he draggded his feet along the
groand instead of lifting them properly, and his feet toes
turned in slightly., About the same time he had to leave the

choir in which he sang owing to “loss of voice”. It was not
that his voice broke, but he could not rhonate properly,

A few months after the commencement of the illness some
discolouratiosn of the lower extremitiss was noticead. Bright
purpuric spots appearsd on the skin and feded gradually. At
intervals ever since, crops of these spots have eppeared.
There was no fever, but the joints were sometimes slightly
swollen, Since then, the patient hes greduelly become wesker
on his legs,

About 18 weeks before bhis admission he hed oedema of the
legs, and scrotuwm, and some ascites. These symptoms improved.
Atout a month ago he hed some difficulty in controlling the
action of his sphinckers. Formerly he was a bright and intell-
iZent boy, in the sixth stendard, but since the illness com-
menced he has leen duller and wore stupéd, noticeably so
during the last month,

The patient was an only child: the perents were perfectly
healthy: the mother had had no miscarrikages.

On admissinn he was seen to be pale and rather delicate-
looking. His mental condition was striking: be was very emot-
ional, at one time lsughing, at another] crying: He was
slow in answering questions, and the ssliva often driktbled
from his open mouth. He was slow in understanding ahat a&s
said to him, but did everything correctly that he was asked

to> do. There was some general nasting of the musculatare,

most evident below the knees, &nd there #as some contracture

st the ankle, as the patieantlt was unaktle to move that Jjoint

or only t> & very little extent. The toes were in a state of

more or less constant rhythmicel trewmor. Passive movements

at the ankleysare not e&sy of execution, &nd causetthe petient
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pain, though not of any severity. He could move the legs
well, but less wsell distally than proximally. The deep re-
flexes in the legs were increased, and there was a tendency
t2 enkle clonus on b>th sides. The plantars were “Lrisk”.

In the arms all movements could be carried out, but were
undoubtedly weaker than normal., The arm reflexes were sctive
and equal. The abdominal and epigastric reflexes also ware
brisk, and equal on the two sides. The pupils, optic disecs,
and ocular movements, were all normal.

The illness progressed rapidly: the boy's emotional stsate
became more asggravated: he leughed or cried on the sf€&dghlst
provocation, His legs tecame more contrectured, &and were
consteantly drawo up st the knees and bips. Constant sudden
involuntary movements of the lower extremities occurred:
they were ebruptly drawn up and rsther more slowly relaxed.
The arms in their turn beceme rigid: the left erm began to
contract up, and there were sudden involuntsry elternating
movements of pronation &nd supination to te observed. The
same thimg was noticed in the right arm, to & less extent.

Oedema and ascites set in and on February 14th the child
died.

If we summarise this cese briefly, its salisnt features
are as follows: - :

A little boy of 13, who has alweys been heslthy, and intell-
igent, begins to heve difficulty in walking, and his voice
alters: he beeomes gradually more ewotionel, laughing or cry-
ing at bhe merest trifle: his mouth is open and salive drib-

bles away: bis muscles waste and become rigid, and then the
extremities contract, the legs first, and later the sarws:
there is rhythmical tremor of the feet and toes, and attacks
of involuntary spssmodic movements in the upper extremities,
usually of an alternating tppe (pronstion and sugination,
flexion and extsnsion): he loses control cver his sphincters.
The abdorinal reflexes remain brisk, however, & significent
fect., Rmeciation sets in, and he dies after an illness of
about two years’ duration,

Ee hes shosn very definite signs at intervals of defect of

liver functiosn, but there are no evidences whatever of con-

genital syphilis.



CHAPTRER TITI,

PATHOLOGTICAL PINDINGS IN T HE
PERSONA AL C ASES.

In this chapter I give the complete pathological investig~
ation of three personal cases of Frogressive lenticular de-
generation wmhose clinical history has been recorded in the
previous chapter. In addition, thers is a ktrief account of
the pathoiogical findings in case V, that is to say the case
referred to by Crmerod in his paper, the details of which,
have not hitherto been pubtlished. In Case IV thers was no
pethological examination.

The harmony in the pathologicsal findings of the personally
observed cases is no less convincing than the similarity iﬁ
their clinical features. It is true that I am not able to
give as complete a pathological investigation of case II1 as
I should have liked, but there is ample evidence that its
place with the others is beyond all cavil, Cases I and III
are identical, pathologically, except that the latter is
not so advanced as the former. The specificity of the lesion
is strikingly manifest. It is, in fact, a fortunate circum-
stance that the degrse of pethological change is not so
great irLcase III, for clinically the patient was Jjust as
profoundly affected as the patient whose case is no. TI. By
this means we are able to learn better what pathological
chenge to associate with the clinical symptoms, and due re-
ference will be made to this important point in =2 subsequent
chaoter,

There are certain features of the pathology of the three
personal cases which I may very briefly emphasise by way of
introduction., In the first place, there is no pathologicsal
evidence whatsocever that the cases are syphilitic: ir fact,
syphilis may bte egcluded pathologically as I telieve it can
end must be clinically. Secondly, there is no pathological
avidence that the disease is congenital: there are no snom-
alies of development of s&ny kind, Thirdly, the vrathology
furnishes oroof that a selective morbid agent of & quite

peculiae and aspuarently unigue sort must have been at work.



CASR I,

The autogsy was performed at 9 p. w, on ths evening of
fednesday, July 29th 1908, 25 hours after the desth of the
patient,

The body was greatlyg emeciated, and rigidity was marked,
but there were no bedsorss or absasions. Fostmorteaw lividity
was pronounced,

On opening the calvarium the durs was noted to te neither
‘adherent nor diséoloured: its veins and sinuses were en-
gorged, but otherwise normel., The subarachnoid spaces and
cisterns were greatly distended with cerebrospinal fluid,

The arachnoid was okserved to bs somewhat “milky"™ at ths
base of the brain, in perticular across the interpedungular
space. The arteries at the bsasse presented no visible abnor-
meality. The pons, cerebellum, medulla and cord seemed normal
on & rapid inspection. The membranes of the cord were not
thickened, As th2s craniel nerves were cut throuBh they ap-
peared to be quite normal,

The brain and cord were immersed in 10% formalin. They

#ere weighed the next day, w#ith the following result:

brain conmplete: 1350 grammes,
cerebsllum, medulla, and pons, togeth=sr: 142 grammes,
cerebrum: 1204 greummes.

The hsart and lungs were normal, except that the latter were
somewhat congested. There were 0ld pleural adhesions, few in
number, on the left side posteriorly.

The liver, when remdoved from the abdomen, presented a very
striking appearance, seen in figares 2% 33 . It wmas
intensely cirrhosed: thes whole of its surface was covered
with irregular rounded nodules »f liver tissue, about tne
size of hazel nuts, surrounded by bands of connective tissae,
of varying width. Some nodules were consideratly smaller.

The capsule of the liver sas not obviously thickeaned, ekcept
in one or two places. There were no adhesions to the neigh-

bouring visceea, The organ was not bilestained, anfl was per-
haps crather lighter in colour than sssw&kx usual, On meaking

a transverse incision through it, it ~#as seen to be cirrhosed

from one side to the other: it was divided up into nodules









varying in size from a shilling to a threepenny piece, or
less, between which was a great deal of connective tissue
overgrowth, sometimes of considersblie width, especially #n
the deeper parts of the viscus, There was much thickening
along the portal tracts. The cirrhosis was characteristically
multilobular,

The weight of the liver and gall bladder was 1380 grammeaf
It wes firm and presecrved its shape. The gall tladder dia not
show any abnormality. |

The spleen was not obviously enlarged: it was firm, and
rather congested: its cut surface On section seemed normal,

The kidneys #ere normel. The suprarenal on the left side,
|pieces of the following muscles:-right thenar eminence, left
'biceps. left flexor sublimis digitorum, left extensor commuéis,

together with a piece of the left. lobe of.the.tbyroid,.werei
|taken for subsequent examination,

| The pancreas and the intestines wesre unaltered. The stomac¢h
was three parts full of dark liguid blood: its mucosa _was
éreatly congested, but no ulceration was discovered, and a
'rapid search for a ruptured vessel. or vessels was unsuccessful,

There was no ascites.,
_MACROSCOPICAL RXAMINATION OF THE BRAIN AND CORD.

After hardening in formalin the brain was strippesd of its
membranes. These were not adherent anywhere., Pieces of ths
|middle cerebral artery and its branches were taken .for micro-

iscopical investigation.

|
!
iand did not show any atrophy or undue spscing betwsen the |

6 =
|convolutions., The pattera of the latter #as normal. In part4kk€f 3(;j3gj

licular, the frontal lobes wers not the seat of any.obvious

The cerebrzl hsmispheres were, perfectly well developed,

| i
!pathological change. The corpus callosum #as divided in the

|
fmesial plane, when ths mesial aspect of the hemispheres was

‘examined, and found to be quite normal,
: Bach hemisphesre was then cut across by Professor Marie’s |
i of ; : s

lcoupe d’election, a section which passes under, and just

r——
‘touches, the extremities, anterior . and posterior, of the

corpusg callosum as it appears oo the mesial aspsct, and is







carried horizontally outwards to the lateral aspect of the
hegisphere, When this was done, the remarkable picture that

f

is reproduced in figures. ©"Y  was revealed,

The eye is at once caught by an extraordinary bilateral
and symmetrical cavitation of the lenticular nucleus: it
rivets the attention by its degree of severity when the
rest of the cut surface of the hemisphere is practically
normal, The cortex and the white matter of the hemispheres
do not present any atnormality, the thalami are of perfectly
g£ood size and shape, the internal capsules stand out clearly
(#ith an exe@ption, to be noted immediately) while the put-
amen and g£lobus pallidus have almost entirely disappsarsd,
and ia their place is a crumbléng cavity,.

Right side.

The wbole of the right putamen, with the exception of its
anterior fifth, and the globus.pallidas, with the exceptian
of its extrewe inner part, have vanished, and the small
sections that do remain are .obviously soft and disintegrated,
Their plece is taken by a cavity lined with irregular dirty
brown tissue debris, which subseqguent examinations showg
to extend practically frowm the upper to the lower limit of
the lenticular nucleus. Its greatest dimensions are 25 cent-
imetres long by 14 -1% centimetres wide. It does not contain
eny fluid., The outer margin of the cavity is formed by a
'steep wall which corrassponds strictly to the outer aspesct of
' the nucleus, and it is sharply differentiated from the
claustrum and island of Reil convolutions, wahich, although
microscopical examination may show thsy are sflightly degen-
erated, certainly do not present any sign of loss of substance.
Posteriorly the cavity comes to an end at a point correspond-
ing to the posterior end of the nucleus, and its inner wall
is formed by the internal capsule, except at the anterior
part, where a little globus psallidus rewmains,

The external capsule in its middle third is thinned and
has undergone loss of fibres. The caudate nucleus is a little
sbrunken, &nd not so “full” as in a ndormal brain, but com-
pered with the destruction of the lenticular nucleus it is

well preserved, and its fine fiktres can be easily distin-
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guishsad,

The internal capsule is untouchel: its anterior and post-
erior limbs look perfectly normal, A few fine internuncial
fikres from the extreme anterior part of the putamen, run-
ning mesialwards, can still be‘ seen, The optic thalamus is
to all sppearance perfectly normal. It is not atrophic or
shrunken in any way. The rest of the section presents no
visible morbid appearance,

Left side,

The cavity formation on the left side is almost identical
with that on the right., It is, however, even more ssvere.

It occupies the whole of the lenticular nucleus area, with
the exeeption of a small portion of the globus pallidus ant-
eriorly and to the inner side. It extends right back to thse
point at which the nucleus comes to an end., On tne outer sidse
the cavity has destroyed part of the external capsule, at

the Jjunction of its widdle =and posterior thirds, and has ex-
tended into the claustrum very slightly. Anteriorly, on this
outer side, the crumbléang debris of ths nucleus huas fallen
away from the “bed” in whiech ths nucleus lies, leaving a
clean cut edge to the cavity which is w~nell brought out in the
photograph. On the inner side the cavkty has undermined the
internal capsule at its genu, and a small extension from the
main part has made its way across the capsule, separating

but not destroying the fibres, at least not in any degree, as
we shall learn later.

The cavity walls are highly irregular, dark brown in ecol-
our, in some lights shiny: the debris that is left is soft
and granular, Subsequent investigstion shows that on this side
also the cavity occupies almost the whole extent of the lent-
icular nucleus in a vertical direction. In one or two gplaces
thin str=nds of shreddy material still bridde it scross,
morgparticalarly towards its anterior end. Its dimensions are
2% centimetres long by 1% centimetres broad, The diameter of
the little prolongation of the main cavity across the internal
capsule is 7 millimetres. There is no brownish slough in
this little subsidiary cavity, and no sign whateger of soft-

ening round it.
The internal capsule, anterior limb, is normal, At the



genu we meet the cavity prolongation already described. The
posteriore limb of the internal capsule looks guite normal,
though it appsars somewhat undermined by the cavity: the
retrolenticular segment is normal,

As on the right side, the caudate nucleus sesums rather
small, and less rounded than usual, but it is not softened:
in fact it asappears well preserved, and its internuncial fibres
stand out prominently. The latter have all disappeared from
what is left of the globus pallidus on this side.

The optic thalamus contains, towards its posterior and
inner side, & small shallos almost circular depression, like
a little punched out honle, which is sharply defined, bhas no\
sof tening round i%, and is not connected with the main cavity
at all., Tts diameter is B3 millimetres, Otherwise this ganglion
is normal t2 all appearance: it is not atrophbic or shrunken
in the lsast.

The counvolutions of the is&and of keil do not show any
obvious loss of substance.

The rest of the sectinn presents no visible morbid sppesr-
ance,

There is no internal bydhocephalus, and no ependymitis,
The whole of the visible cortex on thase sections appears of
good depth.

The spinsal cord secuwed on naked eye investigation to te
of normal appearance. Its ftransverse sections, at various
levels, were of good size, and did not show any trace of
degeneration, The membranes were not obviously thickened,
unless it wers that the pia-arachnoid was a little “milky?

chiefly along the posterior aspect of the cord.

MICROSCOPICAL RXAMINATION OF THE CENTRAL NRERVOUS SYSTHEM.

1. MUSCLRES.

Sections were stained by the following methods: haewato-
Xxylin-eosine, haematoxylin-vah Gieson, and VWeigert-Pal for
intramuscular nerves, counterstained with eosine.

Speaking generslly, the muscle fibres were all of good
size, end all atout the same size. Thsre was no dispz2rity in
this respect. There wers no hyaline changes: no splitting of

ficres: no loss of longitudinal or cross striation. What was
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chisfly remarked wes a frequent change in the contour of the
fibres, whereby they tecame much more rounded, and less
polygonal or polyangular than usual. In addition to this
change, the muscle fibtres were often less closely packed
together, and a degree of commencing interstitial cheange was
frequently dbserved, One of tbe sections in which this was
most marked (r»ght thenar em1nenme} is shown in figure f
In some places the sheath nuclei were much increased in
numbers (figure g ). The muscle spindles were normel,

and no change was discovered in the intramuscular nerves.

2. PRERIPHERAL NRERVES,
These were not separately examined.
3 SPINAL CORD.

The histological methods utilised wers VWeigert, Weigert-

Pal, Nissl, haematoxylin-eosine, haematoxylin-van Giesan.
a, Fibres, '

A glance at the seriés of photoghephs from sections _
stained by Weigert’s original method will show that there is
no systematised degeneration in the cord. The pyramidal tracts
are normal throughout, and stain deeply and egqually. Thsesre is
no shrinkage of the white columns, and although there is a
trace of marginal loss of fibres it is scarcely to be classed
as pathological, it is so slight. The fibres of the grey mat-
ter alsn stain well, and are not rsduced in number. The com-
plete integrity of the pyramidal paths in the cord is a re-
markable fact when we remember the utter motor helplessness
of the patient, the contractures, tremors, and spasticity,.

b. Cells.

These @#ere carefully examined at various levels., In .

the first place, as can be seen from the figures, they are 'Stﬁ.
present in good numbsrs; they preserve their normal grouping, '
moreover. The majority of them, in both cervical and lumbaer
enlargements, are of good shape and staining reaction. A num-
ber, however, are rather drawn out, and stain more deeply

than usual, spperently owing to sowe shrinkage of the achrom-

atic part of the cytoplasm, whereby the tigroid elements are

brought more closely together, thus expleining the darker

hue of the cell. Such cells retain their nucleunsg
¥







and thers is no reason to suppose that they have lost their
function completely. They are often met w#ith in chronic dis-
eases of the nervous system, in wahich the patient has not
the full functional use of his linbs, Othar cells, much fewer
in number, show commeacing pigmentary degeneration., Others
still show ths changes that are associated with a more acute
degenerative process, viz. pulverisation of the chromatin
todies round thes nucleus, eccentricity of the latter, and
disappearance of its membrene. Such cells usually appear
somewhat swollen, In this case their presence mey be indicst-
ive of a terminal infection.

On the whole, the actusal numbers of the anterior horn cells
are slightly reduced compared with a healthy, i e normal,
cord.

c. Meningss.

There is slight pial thickening round the cord, more es-
pecially in the cervical region, It is important to note]l
however, that small cell infiltration is conspicuous by its
ebsence. Neither in the meninges, nor round the spinal vessels
is there the faintest trece of this inflammatory reaction.
the spinel vessels themselves are entirely normal: they are
not thickened in any of their coats, nor can anything ap-
proaching endarteritis be discovered. The intramedullary

vessels are similarly healthy.
4 MEDULLA ORLONGATA .AND PONS.

The same methd2ds were utilised for these as for the exam-

imation of the cord.
With Weigert-Pal’s stain for medullated fibres no change

J/

could bz detected. The pyramids stainzd normally, and wers (.

‘not atrophic: they did not appear to have undergone any loss
of fibres at all., In the position of the descending mesen-
cephalo-spinal tracts no defect could be found,. Monakow's
bundle, on either side, seemed ndormal. The olives, resti-
farm bodies, fillet, %c, were to all sppearance normsal,

The cells of the motor cranial nuclei wers investigated
by Nissl’s method., Figure /<" shows the appearance of the
cells of the right hypoglossal nuclens. It will be seen at
snce that there is no obvious loss of cells, distinjuaishing

the condition at once from an ordinary baulbar palsy. Many

.
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reveal that alteration which we have alresdy noted in some
of the cells of the anterior horns, viz., “intensification?”.
They are drawn out, stain more deeply, are less easy to
differentiate structurally, but retain their nucleus. The
processes of the cells are elongated and often rather more
wavy than usual,

The examination of the nucleus shows thaet the “useless-
ness” of the tongue during life was not due to any atrophie
paralysis, or to gross defect of pyreamidal mechanism,

The cells of the other motor cranial nerve noeclei exam-

ined were found to be similar to those Jjust described,
5. CEREBELLUM,

From the structural point of view, as regards both
cells and fibres, this organ w#as normal, § '
2, CRUS.

Weigert and Weigert-Pal sections of the crus cerebri
(figured in ) were in every way mormal. The pyramidal
tract looked perfectly normal, and thecgzgigggiﬁof the crus
on either side of it were similarly unaffected. The teg-
mentum wzs unimpaired., The fibres 2f the red nucleus wsere
normal: they stained deegply, and the nucleus did not in any
obvious way--in size, shape, or intensity--differ from the
rad nucleus in & norwal brain, used as a control,

The cells of the red nucleus were examined with Nissl’s
.metho>d, 8s well as with heematoxylin-van Giesoan. Tkey did
seem t2 be abnormal in any way. A number of them were im-

mediatsely surrnunded by parasite glial cells, Lbut not to a

grzat extent.

7. EASAL GANGLIA, INTERNAL CAPSULRE, %C, SUBTHALAMIC
REGION.

The two hemispheres were subjected to an exhaustive ex-
amination and investigation by the methol of serial sections,
The right hemisphere, with the exceptinon of the frontal and
occipital poles, was cut up into slabs, one centimetre thick.
These wsre cut exactly &t right angles to the coupe d’election,

and 8 such slabs were Mullerised, embedded and cut in cell-



o0idin, in complete series from before Lackwards. Every
foarth section was taken and stained either Ly Weigert’'s
original stsin, or by Pal’s modification of it. The accom-

panying photograph gives an idea of the tlocks of tissue in

.

{4

relation to the mesial aspect of the hemisgherejr%6&m=iq

L

On the left side the hemisphere, with the exception of
the frontal and occipital g3es poles, was divided by a
numbgr of incisions exactly parellel to the coupe d’election
into a series of slabs one centimetre thick. Of these, two
were above the plane of the coupe, and tw> bzlow. The photo-
graph shoss their position in relation to the mesial aspect
of the hsmisphere. They were Mallerised, embedded in cell-
0idin, as in the case of the othser hewisphers, and cut in
complete serial section from beslow upwardst Each fourth
section was teken, and stained as above, | >4

Tggurss 6—“ 50 were photographed when ths right hemi-
sphere was cut into divisions. The first of these represents
the naked eye appearance of the anterior aspect of the hemi-
sphere at the line 4---4, &and the seco2nd at the line E---5.
They portray, in a truly striking manner, the sgecificity
of the lesion in progressive lenticular degenerstion. They
demonstrate the integrity of the caudate nucleus and ths
optic thelamus, ana the utter cavitation and destruction of
the lenticular nucleus. Ths posterior end of the cavity,
looked at from ths froat, as seen in figure-sz) s impresses
itself vividly on the eye: the unigueness of the lesioan

could not be brought out more clearly or convincingly.

For purposes 9f description I cannot do better than ask
the reader to followa the photographs of various sections,
taken in orfler, on the right side from in front backwards,
and on the left side from below upwards.[&fy&w S *Wéi]_“x

a. Description of the appearances of the lesions on serial)

section, &

Right side. The lesion kegins, on vertical transverse
secti::T;;gii.ﬁaaards the anterior extremity of the putamen,
on a plane which passes through the figs of the temporal
lobes, eand at a level ahere the lenticular nucleus is con-
tinuous a#ith the caudate round the anterior fibres of the

interanal capsule., Here a small hole makes its appesnence al-
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most exactly in the middle of the putamen, and extends by &
narrow process into the internal csapsule, the fibres of ahich
it separates, but does not appesr to destroy, It looks as
though the morbid process had extended along one of the
“bridges” of grey matter that unite the putamen and the ceaud-
ate across the capsule.

A fes sections further backjthe lesion is about the size of
& split pea, and has a very definitely thickenedﬁining or
wall to it, apparently of some duration,

At the level of the anterior tip of the globus pellidus
(middle lenticular zone) the lesion is still confined to the
putamen, It is rather larger, but remarkeably circular. Tt
can be seen that the external capsule stains ratber faintly
towards its lower part, &snd is evidently thinned. The external
medullary lamina has disappeared. The pencils of fibres passing
inwards from the putamen ares absent.

Further back, the lesion has spread into the middle zone and
aestroyed it completely, and has now its greatest iiameter in

a vertical direction. The internal medullary lamina can te
seen, but it does not stain well., The .internal capsule is
intact, bowever. The external capsule is somewhat attsnuatei,
and the fibres of the upper convolutions of the island of

Eeil als? seewm rather poor. The strio-thalamic fibres which
cross the capsule, under & higher magnification, are found

to be degenerated in many cases, to be of irregular thickness
and staining power: many are moniliform., On the other haad
some of the bundles of fibres crossing the capsule are normal:
probably some at least of these are coming in & reverse dair-
ection, from the thalamus. If the globus pallidus--z211 that
remains of it--is examined its fibres are seen to be in a
state of degeneration: they are twisted, distorted, wavy,
irregular in thickness: some show a myelin sheath ending in

a knob. Many stain badly., They are no longer arranged in
close set syametrical bundles intersecting each other. The
anss leunticularis is found to consist partly of healthy fibtres
and partly of obviously degenerated fibres. All that is left

of the putamen propecr is a fibreless ring of degenerated tis-

sus rdund the cavity.
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A few sections further back we reach the area of maximum
disintegration, The putsmen and the wmiddle lenticular zone are
non-existeat, and their place is taken by an irregular cav-
ity w#bich extends close up the internal capsule o5n the inner
side, and to the claustrum on the outer. The internal lamins
of the nucleus can be traced, but it is obviously degenerated:
the fibres of the internal zone are greatly interfered with,
and many of them are in & conditinn of decuay, The capsule
has a few degenerated fibres in it, wostly towards that part
of it which is going to form the genu. In the ansa lenticularis
are & great number of defsctive fibres, along with some that
seewm structurally to b2 normel. It can be trsced, staining
imperfectly round the inner end of the capsule, towards the
posterior and inferior part of the thalamus, The strin-thalamic
fibres present the same fesatures as have already bsen noted.
The fibres under the cortex of the upper convolutions of the
island of Reil stain feebly. The externel medullary lawina of
the optic thalamus is weskened,

The lesion comes to an end by gredusally narrowing to a
paint, Jjust short of the posterior inferior extremity of the
putamen,

A scrutiny of these serial vertico-iransverse sections
shoas that there ars certain secondary degenerations which
requirs to be studied.

The ansa lenticularis is partly degenerated, but can te
followed into the subthsaslamic region, Here it becomes diffi-
cult to trace: apparently some of its fibres Jjoined others
coming wore directly across the capsule to the uppsr side
of the corpus Luysii, but its prolongation towards the red
naclsus could not be made out, presumably because of degenerstb-
ion.

The corpus Luysii is undoubtedly smaller than normel, and
under & high power the fine myelinated fibres contained in it
are found to be somewhat reduced in number. Some are moniliform.

The lenticular bundle of Forel (faisceau H), in ths regio
sutthalamica, is also degenerated, but not so much as the
ansa, for a numbter of the fibres passing directly acrdss. the
capsuléfr:m ths inner zone of the globus pallidus and going

to form'part of Forel’s bundle seem guite normal,



33;‘60

( @ valicl fory ' )
ST - )



As regards the optic thalamus, it has been alresady re-
marked that the external medullary lsmina is thinned, and
poorer in fibres than in the normal brain. The ganglion as
a8 whole is not atrophic at all, and the fibres that skirt
its nuclei sare& are easily traesceatle. The thalamic bundle
of Forel is imperfectly staiaed.

The caudate nucleus contains throughout bundles of fine
fibres passing down and across the capsule, &nd the majority
of these appear guite normal. They appear, however, to be
sonewhat reduced in numberg|lt is difficult to ascertain if
any degenerated fibres paess to it from the putamen.

The internal capsule stains with normal intensity all
through the series of sections, except that it contains & few
degenerated fibres in the immediate region of the genu.

Turck’s bundle is normal.

Ketrograde degeneration, or any diffuse degeneration, is
so difficult to follow in sections stained by the Weigerti-Pal
method thet nothing can be said of any possitle alteration

in the corona radiata or in cortical fitres.

Left side, The condition of aff.airs on the left side /fﬂ?“

s0 c¢losely resembles that on the right that & briefer de-
scription will suffics.

The lesion extends to the extreme lower and posterior
portion of the putamen, behind the anterior commissure, and
behind the spot at which the lenticulo-striate vessels enter
the hemisphere to run vertically upwards, At a slightly
higher level & cavity asppears also in the anterior portion of
the same outer zone of the lenticulmr nucleus, and &s we pess
up we find that these two cavities unite to cause a complete
destruction of the putamen and of the outer pert of the glo-
bus pallidus, leaving e fragment of the inner part at its
anterior end., Where the lesion is at its maximum, about
the middle of the putamen considered vertically, we find the
extension through the fibres of the internal capsule, &t its
genu, to which allusion has salresedy been made. The little
gubsidiary cavity thus formed is lined b cepsular fibres
which stain deeply, but there is no doubt that a numbesr of
them in this section of the capsule are degenerate, for the
degeneration can be traced, It is not, however, as pronounced

as wight be expected from the naked eye eppesrance. The
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are also two very small holes in the outer part of the
Optic thalamus, close up to the capsule, as well as the other
small punched out depressioa which is seen in figure ¢ .
The lesion extends almost to the upper limit of the putamen,
coming gredually to an end., A minute prolongation into the
capsule, or rather, through it, can bs seen at the ugper
terminetion of the lesion,

It is ncteworthy that it is only towards the site of the
maximam area of disease that the external capsule is degenerated,
for above, it is quite normal, although the putamen is still
completely softened. The convolutions of the island of FReil
are more involved, i e their fibres with Weigert-Pal stain
less well, towards the lower part of the island. The claust-
rum is invaded apparently only in one place, and the actual
convolutions just referred to certainly do not appear to be
softened or to have lost any substance.

The internal capsule stains with normal intensity through-
out, except that as the fibres converge to form the crus,
in the subthalamic region, it can be seen that the genu sect-
ion i3 partly degenerated. Thig degeneration, however, is not
at all extensive. The caudate nucleus and optic thalamus ars
in much the same condition as on the opposite side. They are
practically untouckdd: it is noteworthy that neither subjective
nor objective thalamic symptoms were present during life.

In the horizontal sections it is clear that the corpus Luysii
is shrunken, and smaller than normal: the ansa lenticularis
is degenerated: the bundle H of Forel, and the strio-luysian
fibres which cross the pyremidal tract more or less at right
angles, are partly degenerated: smongst the latter there ars
a numbar of normal fibres: ths red nucleus does not appear

to be either smaller or f£ewgr to contain fewer fibres than

iﬁ the normal brain., It is difficult to say whether the locus
niger shows any pethological change: apparently not. As on
the right side, the strio-thelamic fibres are much degener-
ated, and the external medullary lamina of the phalamus is
less marked than it should be. The zone grillagee of Dejerine

is not easily distinguishable.
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b. Minute snatomy of the degenerate areca.

Under a los power the walls of the cavity are seen to
be composed of a thick interlacing network of neuroglia
fibres, with neuroglis cells, degenerated myelinated fxbres,
diseased and fragmedted blood vessels and capillaries, all
mixed up inextricably. Along the margins of the cavity it is
common to come upon such blood vessels as are represented
in figures 7/ Y1, It is noteworthy that while they sre reduced
to mere debris none of them is thrombosed or occluded. I did
not find a single vessel in this condition in more than a
score of sections. In some places the cavity wall is very
clean cut, firm, and evidently of old formation: in other
places it appears t> be crumbling asway. In the fragment of
the globus pallidus that rewains a few nerve cells can still
be found, staining rather deeply. Here the confusion of

degenerated medullated nerve fibres is at its maximum: see

A -
P, N
/ 3

figures Y, 10 . ¥
In the small areas of putamen and globus pallidus that —

have not entirely succumbed the condition of the blood vessels jﬁ?) 13—

was carefully investigated. Some seem to have undergone a
sort of hysline change, their coats staining in a homogeneous
way, and being rather difficult to differentiste. In others
the muscular and adventitial coats seem thickened in proportion
to the intima, which in no instance shows any sign of end-
arteritis. Not the least indication of small cell infiltration
is to be foudd anywhere, uneither round the vessels, in the
lymphatic sheaths, nor where the nucleus is degenerated.

Under & higher magnification KSrnchenzellen can be seen
in the part of the globus k pallidus that is left, but they

are not present in numbers.
8,CORTREX CERREBRI,

The cortex cerebri was investigated by Nissl’s method,
as well as with haematoxylin-van Gieson. Pieces were taken
from the motor area on both sides, as well as from frontal,
occipital, and temporal lobes,

In the motor area, certain changes were found, more ob=-
vious in some places than in others. Figurse §O . repre-

sents a strip from the precentral gyrus correspounding to the

-
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left arm area. While some of the Betz cells are normal,
others show pigwentary degeneration, with Eranulation of the
tigroid substance, presumably & change of g fairly ik ehroh-
ic regressive type. Their nuwmbers ére not diminished to any
noteworthy extent. In a section taken rather higher up, to-
wards the should §rea. the Betz cells are practically all
normal (fisare Mf? YT, eebbichs from the leg centres the
8ppearances are more or less normal. Thus in figure /'
(right leg centre) it can be seen that the Betz cells are of
normal size, shape, and staiding properties. Similarly with
the left leg centre (figure (8 ). mhe large photograph re-
presents a strip from the right leg centre, and in it the
deEfferent layers of the cortex can be readily distinguishbed,
There is no poverty of pyramidal cells, and the Betz cells
are well preserved{?%f*747

#hen we remember the complete powerlessness of the pat-
ient, the spasticity, trewmors, and contresctures, the pract-
ically normal condition of the cyto-architectonic structure
of the motor area, so cslled, and of the pyramidesl tracts,
|is a fact of the grestest importance and sigpnificance,

The cortex of other parts of the brain showed changes so
minimal that it is difficult to know what importance to st-
tach to them. Undoubtedly occsasional pigumentary degeneratio?
of pyramidal cells was seen, but thesre was nothing even ap—l
proaching a wholessle diseppearance of cells, or confasion
of cell layers. Nor was the cortex obviously thinned anywhe%a.

In no one of many scores of sections exswined was there
iany trace of small cell infiltration of cortical vessels.
Nothing more different from the pathological picture of
dementia paralytica cen be imagined. '

. In sections of the motor cortex stained by Pal’s methoﬁ
' for myelinated fibres it was seen that the tangential layeﬁ
iof fine fibres was considerably reduced, but the supraradiﬂry
' anad intraradiary netwdrks were not altered to any extent.

MICROSCOP ICAL REXAMINATION OF OTHER ORGANS, ,
|

1, LIVER. The histological methods utilised were haewalo- |
xylin-eosine, hagmatoxylin-ven Gieson, Weigert’s stain foﬁ

i elastic tissue, Sudan III for fat. |
| |
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Under & low magnification tha appearance represented in
fidure was met with. Numerous islets of liver tissue,
not a few of which did not ccntain more than one or two
liver units, while othsrs were much larger, were separated
from each other by wide strands of cirrhotic tissue, which
in some places was mainly fibrous, in others very cellular.
Occasionally & few isolated liver cells, as was determined
by the method of seriel sections, were found, surrounded by
cirrhotic strends. There was little indicstion of any intra-
lokular spread of connective tissue, and there was no sign
of the monocellular type. In the more cellular areas of cirr-
hosis abandent bileducts rawified in all directions. [ Jif52

The condition of the liver cells was highly irragularf

Many lobtules looked to be normal, the columns of cells Leing
symmetrically rediéate, staining well and of good size. Tn
other noduleé scarcely a single normal cell was found: many
#ere in a necrotbtic state, shrunken and staining very homo-
geneously a brighter tint with eosine than normal cells.
Everywahera there were evidences of fatty degeneration, On
the other hand, more particularly towards the peripheey of
some of the nodules, regeneration of liver tissue was act-
ively proceeding, Thus it was common to find the nuclei of
the cells enlarged: some were dumbbell shaped end evidently
ebott to divide by an amitotic .process. Other cells were
doubly nucleated. In the regenerating areas metachromatic
staining of the nuclei was common, I did not find sny definite

mitotic figures: apparently this forw of multiplication is

s r
Ot s

less freguent than the other. _
The portal tracts and vesseis of the organ did not show

any particular alteration. A very fes plugs of inspissated

vtile were found. There was no sign whatever of any obliteration

of bileducts,

S, The SUPRARRNAL did not present any oovious morbid change.
The THYROID showed certain regressive changes in the

shage of interstitial overgrowth and diminution of colloid,

There remains to be describzd only one other pathologicel
condition, but this is & wnidespread one. In every organ

examined, perticularly in the liver and in the central ner-
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vous system, bacterial invasion was acute, Clumps of short
bacilli, structurally rather like the btacillus coli, were
segn everywhere in sections of the liver, and were found
plugging the vessels of the degdenersated lenticular area,
in the cortex ceeebri and cerebelli, in the spinsal cord.
The appearances presented are reproduced in the accompanying
photograohs, The widespread nature of the condition suggests
a terminal infection, which we know can take place with
extraordinary rapidity. It is probable that the infection
was from the alimentary canal, as the peatient hed neither
bedsores nor cystitis. _:%%umaf;' - _

That the infection is of any spegcidl pathogenic signif -

icance it is fifficult to believe.
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RESUME OF THE PATHOLOGICAL FINDINGS IN CASE TI.

The brein is of good size, shape, and weight. The cerebral
gyri are not strophic, are of normal convolutional pattern,
and preseat no obvious morbid appesrance. The membranes are
to a2ll intents and purposes normal, The cerebral blood vessels
are not thickened or occhluded, and shos no patches of dis-
ease in their walls.

The corpus callosum is divided by & mesial incision and the
hemispheres cut through by Marie’s couge d’élection. At once
the eye is ceught by & complete bilateral and symmetrical
cavitation of the lenticular nucleus, which is simply non-
existent, In the place of the latter, on either side, and
more especially in the place of its outer and middle zones,
is an elongated cavily, measuring 2% centimetres long by 1%
centimetres wide, with deark coloured crumbling walls, extend-
ing fromw the anterior tc the posterior limit of the putamen, and
from its extreme lower extremity almost to its upper limit.
Only a small piece of the inner zone of the globus palliaqus
remains, Compared with this utter degeneration of the lent-
icular nucleus the optic thelamus and the ceudate nucleus are
perfectly well preserved, except thet the former hes on the
left side & small punched out hole towards its posterior in-
ternal section, and the latter is on btoth sides & little
shrunken, and les full and rounded than in a normal brain.

The degeneratsd ares extends close up to the internal cagp-
sule on both sides: on the right this seems guite intact
throughout, although it turns out to ke a little undermined:
oo the left there is & small prolongation of the cavity across
the genu of the capsule, the fibres of which are separated
rather than destroyed. Microscopically, bowever, thers is

some descending degeneration in the genu fibres.

The externel capsule is thinned on both sides, and degenersted
in its middle third: the clsustrum is slightly invaded on

the left side: the cortex of the igsland of Reil is well
although microscopically there is

presecved on bdth sides,

some degeneration of the subcortical fiktres ofits convol-

utions, towards its posterior part,
The white matter of the cerebral hemispheres is noruwal.

The cortex is prsctically normal: in particular the origin



of the pyramidzl tracts in the Betz cells of the motor area
is carefully examined, and the great ma jority of the latter
are found to present no morbid appeerance, elthough some
show slight changes,

With the exception of the slight descending degeneration
in sowme cspsular genu fibres on the left side, the pyramidal
tracts stain normally throughout, and, followed from the
motor cortex through the capsule, crus, pons, medulla, and
cord, are perfectly normal,

On the other hand, the extra-pyramidal system from the
lenticular sgskem nucleus via the esnsa lenticularis, to the
red nucleus, is degenerated on both sides: the lenticular
bundle of Forel Ffaiscea%ﬁ% is partly degenersted, as are the
strio-luysian fibres on both sides: the corpus luysii is
swallsr than normal, The strio-thalsmic fitres are degenerated.
The cells of the red nuclsus do not apgear changed, nor does
the nucleus seem altersd in its fibre-content.

The nuclei of the cranizl nerves are unchanged, exeept
for slight slterztions of secondsry significance.

The spinal cord, cells and fibres, is normal, except for
slight alterations, also of secondary significance.

The same is true of the muscles,

The liver is in &n adveaenced state of cirrhosis: the tyrpe
is wultilobulse, but some monolobular cirrhosis is found.

In the cirrhotic tissue abundant bileducts ramify. The liver
cells are in many instsnces normsl, others are necrosed:
meny show fatty infiltration and degeneration, others are
,actively regeneratbting.

The spleen is not enlarged. The thyroid shows interstitial
changes.

There are evidences in all the organs examined, and pert-
jcularly in the liver and nerwous system, of a terminal bac-

illary infection.



CABE II.

The sutopsy wes performed by Dr W.H.E.Stoddart on March
4th, 1907, 13 hours after the death of the petient.

The tody wes greetly emeciated, but there were no troises
or bedsgres. The skullcep and the durs nater with its veins
and sinuses presénted no ebnormality., The cerebral srteries
at the bese of the brain were normal, sall patent, end showed
no visible thickening or patchy degeneration. There wss ex-
cess of cerebrospingl fluid on opening the menbrenes, espec-
ially in the subarschnoid spsces. The brain looked oedemst-
cus, and the convolvtions somewhst separsted from each other.
It weighed 1275 grammes. The pis-srachnoid sppesred slightly
thickened in one or two aress.

The tronchiasl vsssels were congested, snd there were sev-
erel retches of pneumoric consolidstion scattered throughout
both lungs, the largest patch being st the apex of the lowest
lobe of the rigbt lung. The heart was normel, The spleen
wes enlarged, snd weighed 812 grammes, but it showed no ob-
vious morbkid sppeesrence on section. The kidreys were normal.

The liver presented a remerkable appearence, It wes inp
an acdvenced stete of multilobtular cirrhosis, being subdividead
up into sphericel portions of liver substsnee about the size
of smell bazel nuts, held together by btends of cirrhotic
tissue. It wes firm end tended to preserve its shepe Its
weight was 1392 grammes. )
The photogrephs show the nsked eye appearances of that organ.[§1§0:§g'(y57

~t

One of them (figure‘?(} ) wes tesken after the liver head
teen in formselin for stout twelve months, and it shows the
appesrence on transverse section. One is st once struck by
the irregulsr size of tbe nodules, and the difference in
their colour: some Bre much darker than others: mxany look
somewhat mottled. The stresnds of cirrhotic tissve are notsbly
slender in compsrison to the dimensions of the nodules which
they enclose. There is some thickening elong the portal
trects. The capsule of the orgen is possibly slightly thick-
ened.

When it wes removed from the body it wae not noted to ke

bilesteined: the gellbladder wes in a normel condition.
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MACHOSCOPICAL EXAMINATION OF THE CRENTRAL NRRVOUS SYSTEM.

Owing to an unfortunate sccident the nervous organs were
rendered almost useless for certsin methcds of investigetion,
s0 that to that extent it must te considered incowplete.
fihat T am able to describe, bowever, will ke sufficient to

class the case in toto withbh no. I and no. II11,

The brein, when stripred of its membrenes, wes found to
bte of perfectly good size, shepe, snd convolutionsl pattern.
On a transverse horizontsl section through the right hemi-
sphere, thbe putsren was found to be darker in colour than
.usvel, to be somewhat shrunken, and to.te soft to the touch,
There wes not, however, any gross loss of subkstence . Thke
globus pallidus sppeered normel, 8s wes the optic thalsmus,
the csudete nuclevs, end the internsl capsule. I em unatle
to sey whet the condition on the left side of the breir weas,
and whetber there wes sny similer degenerstion of the outer
zone of the lenticular nucleus. On the right side the inter-
nunciegl fibres from the outer to the middle zone of the nuc-
leus were eslmost entirely sbsent, snd the outer lsminas was
not resdily distinguishable. The fine fibres of the csudate,
however, could bte seen eesily. The external capsule and the
white snd grey matter of the convolutions of the islend of
Feil presented no. obvious morkid appesrance.

No other chenge was demonstrsble on this section by
Merie’s coupe d’élection. The cerebrel cortex appesred to be
of good depth everywhere, with the possible exception of the
firset sné second frontsl convolutions, where it mney have Leen
a little thirnned. The white subtstsnce of the hemispbere
presented no abpnormelity. There wes no bydrocepbslus, end
no ependymitis.

The pons, medulls, snd cord, and the ceretellun, Ilooked
quite normel.

MICROSCOPICAL EXAMINATICN OF THE NREEVOUS SYSTEM,

1. The NUSCLRS &nd the PRRIPHERAL NRRVES were not examined.
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2. SPINAL CORD.

The methods of stsining employed were fleigert-Pel,
Nissl, and baemstoxylin-ven Gieson.
The meninges were everywbere normal, There was no trace
of pachy- or lepto-meningitis: in particulsr, there was no
smell round cell infiltretion of any sort. The spinel vessels,
both intrs- end extra-medullery, were normal, snd showed no
sign of enderteritis.
The spirel cord, from the point of view of its myelin-
ated fibres, was normal, In perticuler, there was no trace of
eny degeneration in the pyremidel tracts, as will te seen by @ . 5=
glence &t the photograpbs. The integrity of the pyremidel ('f'?‘ﬂcw_f q‘)’-"
-systen is of greet importance ir view of the nature of the
disease. The medulleted fibres of the grey metter of the cord
were likewise normel, if perhesps a little sparser,.
Examined by Nissl’s method the tells of the snterior
horns were found to be present in good numbers, to stsin well,
and to preserve a normal size and shape in the greet mejority
of themn. Some were slightly “sclerosed”, i e , shrunken and
elongated, steinly unusvally deeply, but remeiving nucleated.
Others were in a state of commencing pignentary degenerstion,
but there were not eny, ss fsr as was noted, thst showed an
acute form of degeneration associsted with eccentricity of
the nucleus snd pulverisestion of the tigroid substence round
it.
2. MEDULLA, PONS, AND CERRERELLUM,
The seme methods were employed for the exsmination of
these structures as for the cord.
With the Weigdert-Pel stsin no defect was to be seen in
the pyramidal trects esnywhere. They steined deeply, &nd were
rot strophbic in epy way. The trensverse sections of the
medulle and ponse that were exemined seemed normel in all
respects, Similerly with the cerebelluvm, its nuclei gnd ped-
uncles did not show any devietion from the rnormal. ,q] L4
The nuclei of the cranial nerves, especielly the facisal
and the hypoglosse}, showed pno pathdlogical chenge Ly Nissl's
method. The cells were present in good punkers, wiib normel
stesining reactions.
4, CRUS CERREBRI.
The pyramical patb ir the crus was perfectly normel. The



red nucleus was not altered in its fibre content, or in its

celles, ss seen when stsined with haemetoxylir-van Gieson,
5. EASAL GANGLTA AND INTEENAL CAPSUDR-

The appended description applies to the right side only,
end is of necessity somewhat incomplete.

The bistological methods utilised were the same as for the
cord,

In the degenersted right putamen we find considerstle over-
growth of neuroglisl tissue, but it does not form & thick
feltwork: itlis in some pleces sperse and evidently breaking
down. There sre grest numbers of glisl nuclei to be seen,
which mep give the impression of small round cell infiltrat-
ion, but must ke cerefully distinguished from this. In the
degenersted esres there sre no signs of inflzmmetory resction.
The importent festure of sections through the lenticulser
nucleus is the dearth of nerve cells, botbh ip tbe putsmen and
the glotus pellidus, but particulsrly in the former, which
is slmost cell-less, Kgrnchenzellen, so-celled, ere seen

in abundance. The condition of the blood-vessels is import-

ant. They 2re neither thickened nor obliterated, but stand ;ﬁ,fg'

out prominently, usuelly with & wide spsce round them, and
are cften apparently somewbhat dileted, possilbly even a little
thinned.. There is no trece of endarfifteritis: the intime is
unaltered, Nor is there sny thickening of eny of the other
,coats: snd there is po indicstiopn of anything spproechbing
smell cell icfilfjtration. Figure QM? regresents a trans-
verse section of one of the lenticulo-striate srteries, re-
moved from the degenersted ares and cut seperately. It is
conspicuous by the sbsence of eny enderteritis

The casudeste nucleus shows slight chenges not unlike what
ie found in the putsmen: there seems to be en incresse of
gliel nuclei, 8nd fewer nerve cells then in the normal nuc-
leus. But the cranges sre still slight. The optic thalewus
ig from the point of view of cells &nd fitres preacticelly
normel.

The internsl cepsule throughout stsined in perfectly nor-
mel fashion, end was neitber satrophbied nor hypertrophied.

Both its snterior end its posterior limhbs were irtact, TLe
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fikres that cross the internal capsu]é, runnicg tetween the
£lobue pellidus end the optic thalanus, were in every res-
rect normel. They stsined wedl, and were not Giminished in
numters. The inner lewine, between the middle end irner
zones of the lenticuler nudleus, was well developed, but the
fibres thet pass mesislly from the putanen were diminished
in number, except at its anterior end posterior extremities.
The externsl capsule did not seen to be involved ir the sest
of the disesse, and the fibkres of the white metter under the
convolutions of the islend of Reil was normel, except in
one plsce, opposite the centre of the putsmen, where they
did not steir well with Weigert-Fal,.

In this case, vunfortunately, it was impossible to exenirne
furtber the lower portions of the degenereted sres, so that

the condition of the ensa lenticuleris is not known, nor

of the structures in the subthslsmwic region.
a8, COBTE%CEREERI.

Pieces were teken from both sides of the ktrair, including
in perticuler the motor sres, with totb the precentral and the
rostcentral convolutions. The-sesti-ons—exewrived-sre—ineaieated
sn..the-acconpsnying di-agren.

It may te said at once that from the cyto-zsrchitectonic
point of view no defirite chenges could ke made out., The
Eetz cells of the mwotor sres were eesily recognisable, present
in quantity, end not altered in stsining resctions or in
morphtological charscters, except that a few showed comnmencing
pigmentary degeneration, end ir a few otbers the tigroid
substance round the nucleus was becoming gresnuler. The cells
of the pyremidel lesyers did not appesr to te eltered, though
round meny of them parssite neurogliel cells ‘were to ke seen.
The deptb of the motor ccrtex wae not apprecialbly different
from the normal brain.

The cortex in the other szrees exgmined did not show any
pathological chenge that need te specified.

from the myelo-architectonic point of view only the fibre
content of the motor eree wes investigeted, and it groved to
be normel, witbh the exception of consideretle dimirution inp

the tengentisl leyer, and %o & less extent of tbe supraracisry



network,
Nowhere in the cortex were the vessels surrounded Ly
swell cell infiltration, nor was there any sign of increesed

neuroglisl growth,
MICROSCORTCAL WXAMINATION OQF OTHRhh CHGANG,

The only other organ subjected to examination was the
liver, which was stained with haematoxylin-eosine, hsemato-
xylin-ven Gieson, Weigert’s elastic tissue stain, and
Sudan III,

Under a low power, 2ne was struck by the varied appesrance
which the liver nodules presented. Some contained only one
or two lobules, the mejority contsined ass many as eight or
twelve: some were evidently in full functioning power, as
the columns of liver cells sere normsl, others were totally
degenerated and changed into a mass of fat granules. In
many vlaces in the cirrho2tic tissue immense nuchers of small
eonnective tissus c¢cells, and great numbers of so called new
bileducts, were to be seen., The cirrhdtic tissue wsas slender
and noahere looked very fibrous, In some vlaces thsre were
delicate strands of connective tissue passing betweea groups
of liver cells. The cells themselves, under a bighsr mag-
nification, in most lobules stained normally, but in areas
where active regeneration #ss taking place--z2nd of this thsrs
wasla abundant svidence--metachromatic staining was noticed,
Fegeneration was showa by the presence of enlargzi or doubled
nuclei: sometimes amitotic division was seen, but I could
not find any mitotic figures.

There ~as n2 special feature to be noted in the sections
stained by Weigert’s elastic tissue stain, The picture given
with the Sudan ITIlsections was very striking, and explains
beautifully the irvsgalar coloaration showed in ths anaked

eye photograpgh repr2daced as figare Qd‘ A ZFﬁﬁya@_-. 7
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RESUME CF THE PATHOLOGICAL FINDINGS IN CASE II.

The brain is of good size and shape, and its convolutional
pattern is normal. There is no indication df atrorhy of the
gyri, except that possibly the cortex of the frontal con-
volutions is s 1little thinned. This, however, is so slight as
to be negligible. The white metter of the hemisoherzss shoas
no atnorwality., The membranes are normal, except thet in one
or two places the pie-arachnoid is a little thickened. The
ceretral bklood vessels present nd deviatioan whatever from
2 normal state. The pons, medulla, =2nd cord look normal,

On section the right lenticular nucleus is seen to be in
a definite state of decgeneratinn: it is atrophic in its outer
zore Or putawmen, shrunken, discoloared, lonks frialle and

feels soft. There is not, however, any cavitation. The globus

i

pallidus does not sppear to bs impeired: the external capsule i
normwal. The degeneratinn in the putamen occupies its ahole
breadth, but leaves a swall poartion amteriorly and posteriorcly
which seems intect, Microscopically we find definite neuro-
glial changes, overgroath of glial nuclei and fitrss, very
definite dissppsarance 2f nerve .cells from the putamen, anad
interfzcence #ith the internuncial fibres from the suter to
the inner zones of the lenticular nucleus,

The arteriss of the affected area d0 not show any change,
except that they are, if anything, ailated and thinned, in
some instances at least. There is no endarteritis of any
vessel, and no small cell infiltrstion,

The internal capsuls, the optic thalamus and caudate nucleus
are normal throughout, except for very slight commencing
changes in the last o2f these.

The motor cbrtex is normal, and the pyramidal tracts, esx-
amined exbaustively from the Betz cells of the cortex to the
anterior horn cells of the spinal cord, are likewise normel,
There is no degensratioan in the cord, ty any method.

The liver is profoundly cirrhotic, though the bands of
circhosis are relatively slender: wmany nodules are reduced
to masses of fat, but othsrs ars actively regenerating. Num-
ernus bileducts course in the cirrhotic tissue,



The sutopsy was performed st 7. &0 F.m., on the evening of
Septemter 21st, 1910, 27 hoursff after death. As the body
had bteen kert in the open sair, the Sanatoriuswm being et =
considerable &ltitude and the nights verg cold, it was in
an excellent stste of vreservation.

Post-mortew lividity wes marked. The limbs showed a severe

degree of post-mdrten rigidity. There were fairly large super-
ficial abresions over the heels, trdchanters, and sacrun,
The body was profoundly emadiated, being reduced slmost to
skin and bone. On the other hand, while the muscles were
sbrunken to some extent, no local atrophy was noticed: their
outlines were unusually distinct beneath the skin.

The calvariuw was opened, and the durae was found to te
not asdherent, The lastter was not obviously thickened or ais-
coloured. On its bsﬁg cut open 8 consideratle quantity of
cerebro-spinal fluid escaped, btut it was seen at o2nce that
all the sutsrschnoid spaces and cisterns were greatly dis-
tended with fluid, As 2 result the btrein looked nedematous
and the osutlines of the convolutions sesmed indistinct thraggh i

I
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the distended membranes. Over one minute spot at the upper )
—1 'ar

end of the left Folemdic area the dura wes adberent to the -/
tissues underneath, Thq ceretral veins were greatly disten-
ded everywbere., Cver the ltese of the btrein the ereachnoid sp-
geered sowewhat thickeped, &nd & litilé opeqgue, especielly
ecross the pons and the intebpredunculer sgace., Elsewbere
that nemtrsne seened normsl, with the possilble exception cof
its oortion thsat covered tbe enterior perts of the temporal
lotes, which slso sppesred rether opsqgue. As the trein wes
teing tskern oul, one got ihe inmpressior that the pons wes
retter snell ir proportion, end thet the crenisl nervee were
rsther slender.

The trein end cord were st orce ivmersed in e 10% solution
of formeliin.,

fhe pituilery glend, tbymus, lefl lobte of thyroid, left
supresrensl tody end kidgey, were renovesd for subsegquent exen-=
ination. The thyroid sppesred to be of pornsl size, snu the

sther orgens mentioned stove gresented no obviove elterstion



to the resked eye. The splsen wes slightly enlargea, feit
firev, end on section stowed no devisticn from tre rnornal,
except thet it wes congested,

The hesrt end lunge were normnsl, except thel the letter
#as somewhsi congested. There wee & few ounces of clesr
flujad in esch pleural csvity, tut no edhesions,

The liver presented & strikirg sppesrence, which is seep——
i

in the accompanying photogrephs. It wee of mediun eize, | Tz 100 10

of good shape, &nd weighed 1450 grams, It was firm end pfte
served its shere well when removed from tke body. When
exarinec it wss st once seen to Le in & stete of profound
cirrhosis: the donme-like upper surfasce end the urder svr-
fece were not smpoth, but subdiviced vp into innunerslble
small resised ncdules, in Letween which were nsrrowmn lines
where the surfece wes depressed, corresponding to btends of
cirrtotic tissue. The averege size of the nodules wes perbags
that of & threepenny piece, but they veried consideretly.

In =sone pleces they were nore eviderl and more closely set
tken in others. There were no signs of hepstitis: the cop-
sule wes not tbhickepea spoywvhere, snd there were no sdlesions
to the surrounding viscera, The orgen wes il enything retlher
lighter in colovur than ususl, but it was nol bilesteined,
nor wes the colovration pastcby or irreguler, Its agppeserance
on trensverse secction was ecually striking. Fron one side

to tbe other it wss subkdivided into more or less circulsr or
oval nodules, or islets, mesi of which were slouvl the same
size, 8nd were sepesrated from esch otber bty cirrhotic strende
that were quite nerrow. In one or two pléeces the cirrhosis
approximeted to the monolotulsr type, btut it wes fer nore
cterecteristicelly pultilotvlser.

Ffhere wes no escites.

' ing , b=
Pdlrtichgtaf Tthe followlng muscles were teken for su

seoguent microscopicsl eserinstion: muscles of the left
thernar eminerce: left flexor sublimis digitorum, right

flexor csrpi vlnesris, right biceps, right supindtor longus.









MACKROSCOPICAL RXAMINATION OF THE ERAIN ANL COKD,

After herdening in formelin the treipn wes strippec of its
menbrenes. The middle cerebrel ertery &nd its tranchkes, as
fer &s precticsbtle, were removed for ricroscopicel examingt-
ion, from the left side. The weight of the btresin thus stripred
wnes 124% grams: {he ceretrum elone weighed 1080 ¢rems, the
cerekellum, pons end medulls together 1fF grams.
The cerebrel henispheres were well develored and of goou /s f
convolutionsl petterrn, as cen be seen fron the rhotogrephs., U«ﬁ
There m&s no obtvious strophy of sny of ihe gyri: there wes
no undve srecing btetween then, The corpus cellosun wes divided
ty en incision in tihe nmesiel plsasne, &nd then esch of the
hemispheres wes cut by Pieree Marie’s coupe d’électian.
This is a section which passses bty the under surfece of esch
extremity, enterior erd posterior, of ihe corpus csllosun as

it srprears or 1lbhe nesiel espect, and is carried torizortelly

ouvtwerdas 1o tre ovtee surface. The apresrence of the sectionsg,

s they sppeered tc the nesked eye, is giver in {lte photo-
graphs. Cne 1s struck &t once ty thke shrinkege of the lent-
iculer rucleus, right snd left, and tv the rer&rhet;ersym-
metricsl softening in eech putamen. / kmeJ (tO o /]

Eight side.

The posteeior two thirds of the putswen in its comrclete
transverse extenlt, &nd to & less degree the corresponding
part of the niddle zone of the lenticuler nucleus are the
seet of sn obviouvs softening., The substsnce of the nuclevs
arpeers & little discolowred, end it is frdbeble, pittea, es
it were wormesten. There sre & nunber of fine rFoles evident-
ly releted to Llood vessels: many &re clesn cut, &and enply,
end round these, i e ir ibe sreg where these ere, the uegen-
eration of the nuclevs seems et its maximunm. The mirute ves-
sels mbich remain stsndé out frow the surfsce of the section,
are paténi, tesr veey eesily, end when extreclted lesve &
srell btut gsping hole tebinc. The whoie substence of the
nuclevus in the effected eres is shrunken, slighily hollowed
out, &snd cleerly in en eerly stege of definite cavitetion,

The diemeter of the minute purnched out boles evereges 1 1o

L

-~

1% millimetres: the length of the ares is 23 cm., and its

~

}.,/;'. .
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Ereatest tresdth £ cum.

The degenerated sectior elso includes the middle tbhird of
the externel ceprsule, so that its white¢ fibres no longer
stand out clesrly tetween the clsustrun end the outer zone
of the lenticuler nucleus., The clevstrom itself sppears nor-
rsl. The inner zone of the lenticular nucleus (globus pslil-
1dus) seems not to Le involved at sll, while the internsl
capsule is intsct throughout its whole extent. The cortex
of the island of Feil looks normel.

It is interesting to note thsti even with the naked eye it
is essy to note thet the fine interrurcisl fitres, so con-
spicuous 8 festure of the zones of the lerticuler nucleus,
heve to ¢ lerge extent diseappesred, especislly where the
area of degenerstion is. The outer lawine, wmsde up of fine
fibres btetween the outer &nd the middle zone, has gone, end
the inner lemina, between the niddle and the internsl ZODES,
is lese olvious then in the nornmel trsin.

There is no other visitle ebtnormality on the trepsverse
sectior of this hemisphere. The csudete nucleus is possitly
in e slightly etropbic stete, but there is reslly nothing
definite to be wmade out macroscopicelly. The optic thelsnus
appeers perfectly normal,

Left side.

The condition on the left side. is extraordinsrily like
whet otteins on the right. The situvetiorn, shaspe, and sppesarance
of the effected srea, the slight cesvitetion, the punchbed out
little boles, are idernticel, The affected ares hes the ssne
slight discolourstion, feels soft, fristle, and is clesrly
in & commencing stete of disinlegretion. The glotus psllidus,
in its mesial zone, seems normal, &nd feels firm tc the touch,
s it dces on the right. We obtserve the sanme disegppesrance
of internuncisl fiktres &nd leswingl fibres on the left side,
as well es & slight involvenent of ihe middle pert of the
external cspsule. Ctherwise, there is no chenge to te roticed.
The csudste nuclevs end optic thelemus sppesr perfectly nor-
mal: the internsl cepsule is entirely unaffected.

The affected ares on this side hes the following dimersions:

1 4
2} to 2% cm. long, by 1 to 14 cm. brosd.

There is no hydrocephbslus, eand nec ependymitis., Possilbly

the mhite nstter cof the occipitel lotes is & litile narrow-
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er than it ought to be. The cortex of the frontsl convol-
utions on Loth sides, the white netter of tbe frontel ddtes,
and trielly the whole of the visitle cortéx, arpesrs of
good depth everywhere.

It is importent to compere the neked EYE BLLe&rances on
this section of the henispheres of cese III with the ap-
kearance in e normal trein, and also in the treain of s csse
of cirrhosis of the liver in which there were no nervous
systen symptows whetever. Ey this meaps I hesve olteined s
aouble control, which serves to enphbéesise the uniogue fest-
ures of the brein with progressive lenticuler degenereticr,
I have put these photogrephbs together for the sske of con-
pariscn.

On the left, in figure [/, we have e photogreph of the
coupe d’election in a normal brein, and it will serve to
remind the eye of the full, rounded asppesrsnce of the outer
border of the putemen, and to give en excellert idea of the
emple proportions of the corpus stristum in a normal indiv-
idual. The lsminase &nd irternuncisl fibres cen be distin-
guisted rescéily.

Figure ﬂfS » in the centre, is the left henmispbere of
case IITI, cut in exactly the same wey. While the optic thel-
amue is seen to Le as well cdeveloped es in the normel krein,
end the ceudate nucleus too, the lenticuler nucleus is
grossly shrunken snd etrophic, especislly tbe putasmen: its
outer contour is no longer rounded end full, but is streight-
er, in fact slmost slightly concave et ope point: it is
darker in colour than in tke norunel stete, is perforated
witk boles, has lost its laminsel &néd internuncisel stristion
to & great extent: the extepgel capsule is thinned, &nd the
white metter of the convolutions of the islend of FEeil looks
@8 little less distinct then it should, although it does not
afpesr to be wasted., The internel cepsule, anterior end
posterior limbs, &re perfeclly good.

Figure f/4~* on the right, is the coupe d’electior of the
train in tke csse of & btoy who die¢ frowm cirrhosis of tre
iiver, without sny nervous symptoms at e£l1]l, It shows & persd
fectly norgpal corpus stristuvm, end the contrast between it

eand the previous figure ie most instructive.
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A photogreph teknn witih & high;r magnification shows thet
the csudate nuclevs has reteined its fibre stristion in s
normal wey, whereas the stristior of the lerticuler nuclevs
is most defective, It also shows that the glotus pallidus is
muchk lese disintegreted then the putsmen, snd thst the inter-
nel cepsule snd optic thalemus on esch side ere entirely un-
effected., The specificity of ng Lileterel lesion is dewon-

s
| Wik

streted in & convincing wey,

On macroscopicsl exeminstion the cord Gid not present any
roteworthy festure. It was of good size on trensverse section
et various levels, end presented no sign of degenersastior.

The mentrsnes were not tbickened, except thet ilbe pia-erech-

noid looked Just & little “milky” in dne or two places.
MICROSCOFICAL EXAMINATICN CF THE CENTRAL NERVOUS SYSTENM.

1, MUSCLES.

Sections were embedded end cut in celloidin, &nd stained
bty heemetcxylin-sosine, ven Gieson, Fel’s method for intrs-
rusculer nerves, counterstsined with cochineal,

The chief chenge wes that the puscle fitres were in nany
rlaces rounded, insteac of being polygonal, end wmere ratler
seprasroated from esch other instesd of being closely pecked.
There wes & commenéing kut still slight inlerstitial change
in many of the sectiors exsmined: the nuscle fitres were
surrounded bty nsrrow strends of fitrous tissue with multiply-
ing nuclei of connective tissue corpuscles: see figure ffs‘.
In some places tbere was increesse of nvclei in the shesath
of the fibres, but, spesking gererelly, these bhanges were
nowhere esdvanced. Many parts of the puscles were indistin-
guisbable from the normal, There were ro hypertropbied filbres,
and none msrkedly strophied. They were &ll ebout the seme
size. The fitres ell stasined well: no alteretion in serco-
rlesm or myoplesn wes discovereble from this point of view,

The muscle spindles seemed nornsl, The intremusculer nerves

147
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wmere rnot obviovsly chenged.
2. PRRIPHEKAL NEEVES.
These were not sepesretely exesmined,
2. SPINAL COKD.
For the cord the methods utilised were Weigert, Weigert-

Pal, Nissl, hsemstokylin-ver Cieson, hreematoxylin-eosine.



To teke the methods for the myelineted fibres first:
the sections steined by Marchi’s nethod, from six different
levels of the cord, were negetive. There no wes indicstion
of degeneration, teyond the presence of a few discrete gran-
ules, in eany of the columns: in perticvlsr, the pyremidel
trects, crossed end direct, end the descending anteroc-laterel
tracts from the train-stem, showed no cbenge. Of course the
illpess hed been of some yesrs’ duration, kut or the other
hend it wes essentielly progressive, so thst the negetive
resvlt with Marchi is of sigrnificarce,

The seclicre stuined by Weigert’s originel method, of
which & series is giver in figures |!° | L& s, WEere
egually.negative, There is no trece whstever of sny degenecrat-
ion in the pyrewmidel trects, frowm the upper to the lower ex-
tremity of the cord. Exsctly the s&me result was cbteined by
Pal’s metbod, The colunns ere &1l of good size, &nd stsain
deeply. There is in some .places sn iodication of & slight
periphersal loss of fibres, round the nargin of the cord, tut
this is so sparse &s to be negligibkle. The myelineted fibres
of the grey matter of the cord stsin normally.

In view of the almost corplete btelpleseness &and powerless-
less of the petient, owing to motor defects, the integrity
of the pyremidel system in the cord is of the utmost sig-
nificence.

Mith Nissl's methbod (thionin tlue) the anterior bhorn motor
cells were cerefully exemined st verious levels, The first
point to notice is thet there wes precticelly no loss of
cells, In &ll the sections they were present in good nunbters,
rreserving their ordinsry grouping; in the majority of csases
they were of good size esnd shepe, endstesined well. On the
other hend, it wes clesr thet neny hed undergone & chenge ri 
which is well portrayed in the sccompenying figures. Thislgﬁ
change ie one which 1 have freguently met with irn eny disegse
of & chronic end progressive nsture which is sssocisted witl
helplessness &nd with musculer weskness, for instance, s&p
advsncing cese of tsbes, It consists in a slight shrinksge
of the echromstic part of the cell yrotoplssm, so the tlre
Nissl grenules sre closely pecked together, end the cell
therefore steins dsrkly. It is often elongsted, end its pro-

cesses nmey Lbe less straight then they vususlly sere. EBut it
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does rot lose its nuclevs: the latter remsins nrucleolated, !
and iyjtoq)often tekes on the stein nore deeply. Such cells
were often met with in the Nissl sections of the cord. Others
showed some pigmentery degenersticn: otbers egein showed
commencing degeneretive changes of & less chronic type, in
which the tigroid substence beconmes more finely granuadsted,
spreciselly round the nucleus, stesins less well, while the
nucleer mentrene dissppesrs.

Such ss they were, the chenges mey te ssid to indicate
the results of lorg copntinved irmperfect vse of the musculeture,
without their signifying any definite lccel strophie chenge.
Perhaps some of the more scutely sltering cells were essoc-
iated with the effects of & termingl infection.

With ordinaryy tissve stains it wes seen thet some pia- : —
erschnitis, or lertomeningitis, wes present, tut this wes U{Mvu ol.
nowhere at 211 severe. It wes irregulerly disirituvted over
the cord, but the nost significent fwuct in regard tc it wee
the entire stsence of epything like smell cell infiltretion
of the meninges. This wes especiully lookea for, end its con-
ctlete ebsence is very importent, &s we shell see when we
discuss the nsture of the disease, The Llood vessels of the
cord, the anterior spinasl srtery esnd the intremecdullery
erterioles, were rormsl. There wee not the lezst indicetior

of enytbhing resembling en enderteritis.

MEDULLA OELCNGATA AND PONS.
The same methods were utilised for these &s for the cord.

With Pal’s stein for medulleted fibres no obvious change
couvld be discovered. The pyremids steined deeply, and were
not stropbic in eny wey: the olives, restiform kodies, fillet,
%c, 8ll eppeared normal., In the pons there wes no change
that could be described as pethological,

The sections stained by Merchi’s method were not sc suc-
cessful: prolonged immersion of the tissves iu formelin nil-

itetes sgeinst good reszlts. Neo characteristic degenerations,
‘however, were found,
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In view of the Fatiert’s conditiorn during life the ruclei
of the lower creniel Nerves were specielly exewined, by
Nissl’s method., & description of the cells of the bypoglossal
nuclevs will suffice. If the rescder will look st figure ! f
he will see thet there is no loss of cells, in the first
Flace: in other words, the conditior is utterly different
from &n ordinery tulber peralysis. The celds stain well end
deeply, and the majority ere of good shtepe: others show
the seme ¢longeted and “intensified” appesrence thet hass been
alresdy noted in the spinel cord. They sre ruclested, &nd
there is pno resson to suppose thset they heve been functior-
less:When we remenmber thet the tongue wes to &1l intents snd
purposes “out of action” during life, but ornly slightly
atrophic, we can readily sppreciste the fect thet its “pars-
lysis” weas not aue to eny defect in the pyrenidsl nechenisn,
but to other csuses, and the pasthologicel picture beers wit-
ress to the truth of this interpretetion.

The cells of the fecisl end other notor nuclei are simil-
erly rumerous, not atrophic, end meny shom the chenges that
bave Jjust been described. Round & few of the nucleer cells

BEgrskke pesresite gliel cells sre found.

CEREEELLUM,

The cells end fitres of this organ seemed quite normel
with the ssme steins &s for the cord. The Purkinje cells,
granuler lsyer, dentate &nd otber nuvclei, presented no de-
rarture from similer sections of & normeal case, used &8 &

control,
CRUS,

Weigert-Fal sections of the crus cerebri (figure }?ﬁj )
were in every respect normal. The pyremidel fibres were &g~
rerently intasct, steined well, and were in no respect dimin-
ished in gquentity, compared with similer sections from &

normal trein, The fibres of the nucleve ruber were normal.

With Nissl'’s methoé the nucleus ruter wee carefully ex-

amined. Its cells were not dGiminisbed in punber: they steired

well, end were of normel sbape. A great pumber of then showed

ni i ; + (Y,
round them the presence of paressite peurogliel cells in cop Jop s

[ i i 33 : where,
siderable numbers. FKelerence will be mede to this else |
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7. BASAL GANGLIA, INTEERNAL CAPSULE, SUBTHALAMIC KEREGIOM,

On the right side, the centrsl rart of the hemisylere wes
cut into slsts by & series of incisions exactly rersellel to
the couge d’élection. Sore of these were tesken for Nissl
and ordinary tissue steing, others were MUllerisec for Pal
énd fHeigert. Or the left side, similar slabs were cut: some
were utilised for Merchi, othbers for s Weigert-Fal series of
the sutthelamic region.

8. Minute enetomy of the lenticulsr degenerstion.

The eccompenying series of dGramings rerresent the appearsence
of the upper esspect of the cut sleks of the right hernisghere,
from ebove downwerds, snd serve to givé &s it were & recon-
gstruction of the lenticular degenerstion. 3 ’! - f‘ﬁj

In no. 1 we bave the putenen elkove the level of eny visitle
degeneratior, with & normel internel and externsl cspsule,
clavetrum, %c. In 2, the sreez of disesse has made its ap-
reerence, &nd is seen to occupy & sonewhat crescentic-shaped
strip of the putemen, towsrds its outer side, while the bLeg-
inning of the middle zope (globus pallidus) just sppeers to
its inper side. The external cspsule s&ppears intact. In 23
the affecied srea is brosder, occuries posteriorly slmost
the whole bresdth of the putenen, touches the external cep-
sule slightly, and conteins in its centre the minuvte Lbut
gaping holes round the lenticudo-striete vessels thet Leve
slresdy teer mentiored. No. 4 shows us the sppeerence st
the coupe d’election, ai1d correspends to the photogreph re-
produced egs figure /), Ne. B, & little lower, still shows
clesrly how the degenerstion ig relsted to the lerticulo-
strate vessels: it is confined st this level to the putanen,

but is slresdy becoming less marked. The glokus pasllides ep-
rears unaffected, at leest directly. Ae we go down 10O the
snd-9, we finu tbet there is po

bese, through nos. 7;+ 8,

degererstion to te noted, and thet where the lenticulo-striste

vessels enter the trein they sppesr to Le normal, nor 1§

there eny disessed sres round them.
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If now we look &t the cmicroscopicsl prepsretions of the
disessed nucleus, stained with heematoxylin and eosine, we
note the following points. With & low power there is a wide

strip, occupying almost the whole of the putemen, which |
stende out prominently snd unristekeetly. Here there is s /
pronounced degree of sclerotic chenge: a greet overgrowth of
neuroglie has teken place, which in a nunber of places is
commencing to ktresk down, The internuncisl fitres fror the
putsmen have dissppesred: the cells of the nucleus sre few
end fer between, In end round this ares the tlood vessels
are somewhsat dileted end heve wide spsces around then, oc-
casioned probetly by retrection of the tissues under the
action of sclerosis. Tt is towerds the periptery of the deg-
enerated eree thet the sclerosis is densest: flowerds its
centre it is thinner, and the tissuves &re necrosing: no
doubt definite cevitstion would bave ensued hed the pestient
lived longer. Figure Lﬁf gives en ides of this low power
eppeareance,

With & bigher magnificetionr there is seen to ke a confused
mass of neuroglisl overgrowth and tortuous smasll vessels,
forming an asmorphous network in whichk the true nerve elenentis

97 gives an ex-

of the nucleus hesve been strengled. Figure
cellent impression of the density of 1his chesnge in the put-
sren, end illustretes well the amorphous charsascter of the
degenerstion.

Under & still bigher megnificetion we can study the slter-
etions more minutely. The nerve cells of the putemen beve |
almcst entirely dissppeared: only s few cen te Giscovered. L/
Neurogliel nuclei and cells end fibres form the chief feat-
ure in the picture. In some pleces they sre esctively growing:
in others thbey ere sparse, the tissve is bresaking down, Every-
where rumbers of the so-called Kornchenzellen cen be seen.
Where the #ells of the putsesmen can be found, they s&re usuelly
shrunken end stain very deeply. The bundles of internurncial
fibres lesving the putsmen to enter the glotus prellidus s&re
very difficult to trece. The first lenine medulleris, between

the outer end middle zones, is similerly attenusted.
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The condition of the tlood vessels deserves speciel st-
tention. As has alresdy been remerked, under s low power, so
far from teing thickened or obliterated, they sre if snything
thinned end ailsted. The wide spesces surrounding them sre
not fillecd with tissue debris, but sre mostly empty, and the
edges of the speces esre formed of & feltwork of neuroglia,
Towerds the centre ofi tre diseesed sres, however, we do not
find the seme specing, and there is e considerslle degree
of disintegretion round the vessels, Under a higher power
there is no treace wheatever of sny swmsll cell infiltretion
thet would suggest an inflsmrstory resction, The lywmypratic
sheaths of the vessels are somewbst dilsted, but they dgo not
contain smell round cells. The costs of the lenticulo-striste
arteries cen be seen to be of normel proporticns: in no
single vessel is thkere any endarteritis: the elsstic larmins
is mostly intect, the musculer lgyer is & léttile thirned or
stretched, the edventitis is im some instsnces perhaps &
little thickened. The artericles send cespilleries, elso, ere
free from asny sign of endsrteritis. Ip scores of sections I
feiled to discover & single oblitersted vessel.

All these points sre well brought out in the photographs.
(figures (3 (3§ |G Yoo

Compared witﬁ the putemen, the cells of the glotus pall-
idus were nmuch less interfered with: this section of the
nucleus lentiformis showed little chenge Leyond & certsin
incresse in neuroglial nuclei and a general incresse in its
the density of its tissues. Similerly the cells of the
clasustrun revesled littlé if any pethological chenge, apd its
neurpglisl groundmork was precticelly pormel. (figure /77 ).

Sections from the degenerated portion of the lenticuler
nucleus, stsined with oswmic scid, showed the presence of
great nuwmbers of phagocytic cells crammed full with minute
fat grenules, but only where the tissues were ectuelly
disintegrating. Round the edges, wRhere the peuroglisl over-
growth was densest, these fot cells were not found. Safg
fidure

b. Optic thelsnmus spd caudstle nucleus.

No changes in ihese genglie, enslogous to whet obtsined

in the putenen, could be found. The cells of the different
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nuclei of the tbelemus were for &ll prasctical purposes nor-
mel, and similerly with the cells of the csudete. There
were no neurogliel chenges that could te distinguisred with
certainty.

¢. Internal capsule end fibres of the corpus striatun.

Ey the wmethods of Weigert end of Weigert -Pal the fitre
content of the besel genglie was irvestigeted,

In a series of sections cut consecutively from skove down-
wards it wes seen thet the meximug of defect wes ir the mid-
dle third of the putsmen, regarded verticelly,.and to?jess
extert in the uvpper third: in the lower third there was very
much less change. In & section at the level of tbhe upper
part of the corpus stristum the internal capsule wes perfectly
normel, end the penciles of fine fobres pessing from the
putsnen mesially were eglso normel, A littlie lower , at the
level of the uvpper mergin of the glotus pallidus, these fine
fipres were still visitle, tut eppeered diminished ip num-
bter, At the level of the middle of the globus pellidus, re-
gaerded verticslly, there was an obvious defect of fine inter-
runcial fibres pesssing from the puvtemen to the middle. zone,
end the outer lemine wes very inconplete., The inner lening
wes more neerly normsl, and the fibres from the widdle to the
inner zone were elso nearly normal, The fine fibres coming
from the ceudsate ecross the internal cspsule, enterior link,
to the lenticuler nucleus, stained guite well, and ddd not
appeer obviously diministed im numker. At the enterior and
prosterior ends of the putsmen & nunber of fine pencils of
fibres, pessing mesially, were still to bte seen. The internsl
capsule stsined in & perfectly pormel feshion throughout.

The external ceapsule wes deficient ipn its middle third, but

the fibres cf the white metter of the islend of Keil convol-

utiors were unimpsired. At & lower level, the chief defect

wes still in the internunciel fikres from the putenmen inwerds,

otherwise the nucleus had & practicelly normal espect. At

the level of the upper part of the crus, where the red nucleus
first appesrs on horizontsl section, little chenge coulo bLe
detected. The anse lenticulsaris, where it sweers round the
crus, sppeared to be somewhet thinned and did not stein so0
deeply es some of the neigkbouring structures, but oo the

other hend it could not bte sseid to vte grossly stropbic.



It wes difficult to say whether there wes &ny abtnormelity
in Forel’s lenticulsr bundle, or in the zona incertas. The
corpus Luysii did not present eny defirnite change: it wee s
little smaller then the similer body in the control sections
from & normal trein: however, its steining reactions were
unaltered. I cut in serisl section the mhole of the suk-
thelermic region on the left side by Merchi’s method, but
did not obtain seny positive finding except that the anse
lenticuleris was certainly degenersted. The staining, how-
eéver, owing no doubt to the tissues bevirng been in formelin
so long, was not perfect. The fikres of the snse could not
be treced es far ss the capsule of the red nucleus: they
pessed in thet direction, however.
Under & higher power the filbres in the putsmen were exem-
ined, &srd msny found to te irregulsrly moniliform, twistea and
turned, and altogether their symmetricel srresngenment was
mearkedly interfered with.
The fine fikres of the optic thelsmus, and the fibres paess-
ing across in bundles from the globtus pellidus to the ouvter

levels of the tbeleswus, were not okviouely imperfect.
CORTRX CEREERI.

The left motor ares was investigeted bty & series of
pieces teken from it, to include Lkoth the precentrel end the
postcentrel convolutions, In efldition, the cortex of the
island of Feil, &s well &s of the posterior end of the thkird
left frontsl convolution, was tsken. Speeisl sttention was
given to thet part of the motor areé, at the lower end of
the precentrel gyrvs, from whicl origineste the fibres that
innervete the muscles of articulastion, vie the bulbsr nuclei.

An exbhsustive exasminestion wes msde of these sections of
the motor cortex. . In the accompanying photogrephs are strips
of the cortex of the leg snd of the arm sres. It will ke f
seen thet thereis, in tbe first place, no defect in pnumker, oOr
in shape end stsining properties, of the Eetz cells., In view
of our knowledge of the origin of the pyrasmidesl tracte, this
fect is of great significence, when compared with the utter

feebleness and helplessness of the pstient, Further, it is

oy
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seen that when compered with sectiors from s normal btrein
there is little depsrture from the normsl, The zonal leyer,
outer granuler leyer, pyremidsl layer, Betz cell layer, end
fusiform layer, can be reedily distinguished. The stellste
or inner granuler layer is never merked in the precentral
convolution cortex, though it can sometimes Le treced feintly.
‘ I em @neatle to setisfy myself that there is eny serious de-
fect of the pyremidesl cell layer, though possikly its cells
ére slightly diminisbed in nusnber. A number of the pyremidel
cells show smell collections of glie cells round then.

In the other portiors of the cortex exemined, there wss
little or no departure from the normsl, In perticular, the
motor centre for erticuletion shows no obvious loss of cells,
elthough bere the pyremidel cells seem in sone irstences to
bte unduly elongsted snd to stesir too deeply.

In no one of meany scores of section was there eny trace
of swall cell infiltration of cortical vessels.

The fine myelineted fibres of the motor cortex were ex-
erined by the methoo of Pel. There wes sore déminution in
tbhe fibres of the tengentisl layer, or zonsel lasyer. It wsas
not sc dense &nd well defined s in the pormel train. COn the
other basnd, the supeerediary and inieearadiesry networks were

apperently unsltered., ffigure ' - ).

MICFOSCOPICAL EXAMINATION OF OTHRER CORGANS,
i1, LIVER.

_.The bistological methods employed were haemetoxylin-ecsineg,
hasematoxylin-van Gieson, Weigert’s stain for elestic tissue,
Sudan IITI for fat.

The liver presented a very interesting esrpeersnce under e
low magnificestion. Its substence wes divided into numerous
ialets,Uhighly irregular size, most of then including perhaps
six or eight lobules, or liver units. Others were soO smell
as to include only one lobtule--of these only & few were seen--
end in other instepces less then one lotule, in fact only &
few liver cells, were emclosed in cirrhotic tiseue . This
fact wes determined by the use of serisl sections. Spesking
generelly, the cirrhosis wes of mixed, but meinly wuitilotbuler,
type. FRound the islets wes cirrhotic tissue in abundences,

of verying tresdth, wmuch more cellvlsr thban fikrous, on the
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whole, and containing numerous young connective tissue cor-
puscles. A very prominent feature of the cirrbotic strands

wes the presence of so called bypertrorhying bile ducts.

In some places these were almost the only structure that [ Np /¢
could beg seen in the fielu. There wes very little sign of .
intruloktvler cirrhosis: in & few places strends of connective
tissue eppesred to bte dividing up the columns of liver cells,

tut there wes so little of this chenge ss to be negligibie.  Ji, /4
The curious feeture of the cirrhosis wes its pronocunced '
irregulerity ae far es its efifects on the liver cells wes
concerned. While meny lobules were normsl, others in their
neightourhood were not mevely irregulsrly degenerating, btut
were sometimes in a stste of what sppeered to be escute nec-
rosis. The whbdle of the centre of the loktule would te seen
to be losing its cellulsr structure, snd to be stsidng hom=
cgengously, indicetive of some ascute chemical change. The
liver cells were in meny .places norwsal in every way: olhers
in the seme lobtule wmight be in a stste of sdvenced fatty deg-
eneration, Stained with Sudsn III the pictere obttsined wes
striking. Some nodules of cirrhotic tissve contained only
fat cells, so to spesk, others contained no fat st ell.
Atundent evidence wes obtsined, vnder s high power, of act-
ive regeneration of liver cells. Irn the regdenersting ares
I ofter noticed that the nuclei stained irregulsrly with
polychrome blue, some being pinkish, otbers ktluish: some-
times the pucleus was klve with & bright red nucleolpus.
Here were to be found cells undergoing emitotic division, in
most insturnces, although a rare nmitotic figure wes here snd
there seen, Many cells bad double nuclei, others byperiropby-
ing nuclei. These varying eppeersnces sre shown in the sccon-
panying figures. (figures (L& & — ¥
One of these is instructive (figure //'/ ) as it shows
direct contipuity of the bypertrophying tileducts with codl-
umns of liver cells. The portal trects, eand vessels, of the
liver, did not present sny marked stnormality.
Another festure seen in the liver sectiors will ke noted

subsequently.
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2. The other orgens examined microscopicelly must be trief-
ly dismissed.

The THYRCID showed chenges that sre indiceated in figures

. The colloid vesicles were in many places reduced
in size &pd number, end contsined less colloid then in the
normal glepd, The epitbtelium lining the vesicles was often
noted to te in a stete of proliferation. A certsin amount
of interstitisl change wmes preffsent,

The SUPRAKENAL glend did not present eny unusuval festure.

The THYMUR was of course small, but much of its tissuve
was persistent: it appesred to bte norual,

The SPLERN, on microscopicel exeminetion, showed little
change: whal change there was indiceted interstitisl alter-
ation.

Tke KIDCNRY did pnot present sany vnusual festure.

Ao Athusly s offontf el -

The sole remsining point in the pethology of this cese of
progressive lenticuler degeperstion is tbhe question of @
terninesl infection. Scattered through the suprarenel gland,
to a very much less extent in the liver, btut &also in the
train, cord, snd kidney, clumps of bscilli were bere &nd
there to be fomnd, Figure /| represents one of these clumps
in & mipnute posterior vessel in the cord: figure P is
partiovlarly interesting, for it represents & trensverse
section of 2 minute vessel from the degenersted aree in the
lenticular nucleus. Entangled in the fibrin clot will te
seen & mass of bacilli, stasined intensely blue-black. In
view of the scattered nature of the process it is, I think,
probatle thet its sole significence is that of a terminel
infection, possibly from the sliventery cenel. The becilli
resenbled the bacillus coli structurslly, but their stasin-
ing resctions seewed in emé& one or two weys to Le rathber

different.
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RESUME CF TEE PATHOLOGICAL FINCINGS IN CASE III.

The train is of good size and share, snd its convolutionsl
pettern is normsl. There is no obvious atrophy of gyri, end
no definite disesse of the wemkbrenes, beyond slight irreguler
“milkiness” of the srachnoid in the interpeduncular spece
end on the posterior aspect of the cord. The pens looks per-
heps 8 little swmall in proportion.

The cerebrsl btlood vessels ere not thickened and show no
patches of disesse in their walls. They sre s1] patent.

The brain is cut open by Marie’'s coure d’élection and st
once a bilateral and strikingly symmetricel degenerstion of
the lenticuler nucleus, in perticulwr bhe putemen, meets the
€ye. This structure is seen to be grossly skrunker, so theat
its outer mergin is almost concave, instead of being rounded
and convex: it is darker in colour then normel, looks fristle
and feels soft, is so disintegreted that & csvity formetion
has tegun, &end is perforsted by minute but gaping holes in
some of which the lenticulo-striste vessels, separsted fronw
the surrounding tissue eare seen, The dimensions of the degen-
ereted srea everage 2 by 1 centimetres. Conmpered with & nor-
mel Etrein the lenticuler nucleus is in this case considerstbly

shorter and narrower, indiceting the extent of its strophy.
The globus pallidus is much less sffected: the larinee and
internuncéal fibres btetween the zones of the nucleus have
disesppeesred to a grest extent in the outer section: opn the
inner side they sre much better preserved. The cesudate nucleus
is perbaps & little shrunken, but the optic thelswus is nor-
mel, snd the internsel cepsule is entirely untouched.

The softened portion of the lenticulsr nucleus occupies
;ppruximately the middle third of the putanen, verticslly
considered: below, it is sppsrentlypormsl. Microscopicelly
ne find the putemen extensively sclerosed by neuroglisl over
growthb, whbhichk is bresking down in the centre: the nornel
cells of the nucleus have to a grest extent disepresred,
and numerous Hérnchenzel]an are present: but there is no small

cell infiltretion whatever, to indicate sn inflammstory re-

action, end not the slightest sign of endarteritis in the

vessels of the affected ares.



Although the cortex and subjescent structures of the is-

land of Feil have the seme vasculsr supply,

they are not in-

volved st ell, with the exception of the middle third of the

externsl cepsule, which is thinned.

The cortex in the motor &ares is exesmined from the cyto-

and myelo-earchitectonic points

be normel, The pyramidel systen,

internal cepsule, crus, pons,

cells, to the muscles,

redulla,

of view, but it is found to

from the Eetz cells, through

cord, snterior born

is exhsustively exemined, but no el-

terations of eny significence sre found st ell, except such

as csn easily be accountedé #for

condition of the patéent.

by the helpless and emsciated

There is degeneration in the extre-pyraridsl system from

the lenticuler pucleus via the
the red nucleus, but the cells
eprerently normal.

The liver is found to be in
typically multilobuler, but to
apperent incresse of bileducts

varistions in the condition of

ensa lenticulseris towardds

of the latter structure are

an advanced steste of cirrbosis,
sone extent mixed; there is
irn the cirrhotic tissue, £rest

the liver cells, many being

ir & condition of fatty degernerstion, others normal, and

others still actively regenersting,

amitotic end less fre-

quently mitotic division being seen in tbe last.

The spleen is slightly enlarged,

The thyroid shows interstitisl chsnges chiefly,

kut otbherwise normal,
but there

is elso proliferation of epitheliun,

The pituitsry, thymus,

speeial ebnormelity.

snd suprerenals do not present any

There sre indicetions of a terminel infectioon in the pre-

sence of clumps of bacilli

in some of tke internsl orgens,

es well &g in the btrein and cord.



CASE IV,

In cese IV there wes no pathologicsl exeminetion.

«
=
m
]

Vo

The suvtopsy wes made on Februsry 15, 1888,

“The brain tissue wes soft: 7 ocedemstous.
The membtranes were healthy. Oc naked eye exenination no

obvious wmorbid eppesrance could be made out.
The spinel cord wes firm: the membrenes not adherent.

The liver wes swall, contrected. Smsell rodules, verying in
size, many abtout the size of & small merble, =211 over sur-

face. Sectior corresponds., (Extreme cirrbhosis of liver).
Spleen lerge, feirly firm, much congested,”

Trhere is no record of any furtber exeminetion, or of ant
)

microscopicel investigetion.

The appeerance of the liver is reproduced below from the original

negative;,kindly loened me by Dr Jemes Taylor, (;y#yd% ISK /5%}}




CHAPTRR IV,

m

YNTHRETIC STUDY cF T HE DI 8RR AS R,

FOR the purposes of a synthetic study of progressive
lenticular degeneration we have now at our disposal 10 cases,
with theé inclusion of 2 less certain ceses, 12 in gll, Of
these two Anton’s is certainly wore doubtful than the other
(my own case V), so thet we shall base this study on 11 re-
corded cases, in no less than 10 of which an satopsy was
held. Clinically ana pathologically, therefore, we have a-
bundent material for a systematised description of the dis-
ease. COf these 11 cases, # date back more than 20 years,

the other 5 are reported in this Thesis for the first time.
1. DEPINITION AND TRRMINOLOGY.

“Progressive lenticular degeneration” is the nosological
term #ith which I propose to characterise the disease. Of
the other terms which have been proposed that devised ty
Gowers is the only one which has any claim to recognition,
The disadvantages of “tetanoid chorese” outwsigh its eavant-
ages, It was coined at a time when the pathology of the dis-
esase wes utterly obtscure, btutl pethology, where possitle,
in preference to clinical medicine, should be called on to
supply the name for a disease: further, tetansid chorea,
even considered clinically, is misleading. The condition is
not snalogous to chores &t all, and “tetanoid” is not suf-
ficiently distinctive., Anton proposed tne term “dementisa
choreo-asthenica”, which no doubt characterised his case
accarataly enough, btut, from the point of view of the cer-
tain cases, to include “dexentis” in the titke gdves that
symptom undue prominence, even admitting that dementis is
the correct term to employ. Objection, Foo, may be tacen
to the use o>f the epithet “asthenica”. The ssthenia of pro-
g¢ressive lenticular degeneration is very aifferent frow that
of nearasthenis or of Addison’s Jdisesase.

It seems to> me that in progressive lenticulsr degeneration
we have a déscriptive term which is brief, distinctive,
tased on pathological data, &nd et the same tice non-commit-

tal, inaswuch as il says nothing as to the gectual nature of



the di
disease. What T heve done 1s to select what is by far

e 11 o oo ok e o e
lenclature, end when we rewmem-
ber that twenty years ago Ormerod and Homen noted exactly
the same condition I thirk we shall agree that the terwm is
amply justified. In any case, it may remain till subseguent
investigation find a better.

Progressive lenticulsar degeneration may be defined as =
disease which occurs in young people, is often familisl but
is neither congenitsl nor hereditary: it is essentisally and
chiefly a disease of the motor system, and is charscterised
by tremor, dysarthri=z, spasticity and contracturss: with
these may be associated certain symptoms of & psychical
nature, It is progressive ana sfter a longer or shorter per-
iod fatal. Pathologicelly it is characterised peedominantly
by bilateral degeneration of the leaticular anucleus, and
in addition cirrhosis of the liver is constantly found, the
lattesr morbid condition rarely if ever giving rise to symp-

toms during the life of the pstient.
2. ETICLOGY.

a.Age.,

T

Of those wmhose cases have been recorded ss instsances
of progressive lenticulsr degeneration, the age of the young-
sst, at the cnsst 2f the disease, was 10 years: of the olidest

2f, The average age, calculated frow the series of 11 cases,

is 15, In the more scute cases the disease made its appeer-
ance at a relatively carlier agse than in the more chronic
cases, but that it is essentielly a disease of adolescence

may be definitely concluded from the msterial Lefore us.

b. Sex.

e a——

Of the 11 cases, 7 were males and 4 females. In no
one of the 7 male ceses was there any sign of physical in-

fantilism, as far as one can gather from the published re-

cords end from observation in my own cases. Of the 4 female

cases, one of the patients, in whom the illness tegan at
2 the

had never menstruatsd: in the other =
the onset of the illness:

the age of 17,
catamenia wers established tefore

thersafter in each case menstruatinonbecame irregular or

ceased,



2. Heredity,

In no one of the sesries is there any definite history
of family nervous disease such es can te conceded to hLes of
any significance. Such details ss a nearotic temperament in
a parent, or consanguinity of parents, or weakmindedness in
an uncle, or azleoholism in & grendparent’s old age, are
etiologically negligible. They are not sufficiently precise
to be of value. Nor is there a history of eny specisl dias-
thesis in the families concerned. Both sinilar end dissimilar
heredity msy be excluoded in the case of pregressive lentic-
ular degensration.

Tt is & curious fect, however, that of the 11 csses
of the disease ahich we are using for statistical purgposes,
no fewer than 8 are familial cases, and it is also & curious
fact that the families concerned are large ones,

In femily K. (Homen) there wers 11 children, and one mis-
carriage: the first, third, and fourth were afifected =znd
gdex died of the diseass.

In family ¥. (Gowners, completed bty Wilson) there were 14
dzhildven, and severel miscarrisges: ths first, fifth, sand
eighth were affected.

In fawily P. (Wilson) there were £ children, and no mis-
carriages: the first end second were affected:

Passing next to the femilies in which only one memter was
affeclea:

In family T. (Wilson) there were g children, &nd nc mis-
carriages: the eighth child was the patient.

Ir femily S. (Ormercd) there were 4 chbildren, .kut it is
pot ststed in akich order tkey csme: one child wes affectec:
there were one or twd wmiscerrisges.

In femily d. (Crmerod, Euzzsid, Wilson) the patient wes
the only child, end there were no miscarrieges.

It is possibly of some importence thet 1o ell the fan-
iliel ceses the eldest menbters wmere sffected, and ithet, ob
the whole, the elaoer membters suffered mhkile the younger
escaped.
The exect significerce of the familiel elenment, however,

js detatestle end gifficult. In fanriiies N. and T, there are

rembers living and beslthy todsy who ere older theo their



trotbers snd sisters wko suffered fronm the Gisesse. A1l
thet we may conclude from the fect thet the familiel element
does enter lergely into the disesse is thksil there nust Le
some speeisl predispositiim which cennot s&s yet te expressed

in nore definite terms.

4, Distribution.

It is prewsture, of course, tc gereralise where threre
are ss yetl so few recorded instesnces of the sifection. kor
gocumentery purposes, howmever, we nay nole trhst the K. fan-
ily telonged to Finlenc, snd lived in the country: the V.
fawily bhave slweys lived in ihe esst end of London: most of
the P, family were btorn in Ttely, of EpngZlish parenis: the

T. fswily is Erglish, and from the country.

B, Predisposing cesuses,

The generalities to which the observer in sesrch of
predisposing fegetors is too ofter driver, in ignorence cor
despersastion, or btoth, resd not delsy vs., It mey once sno for
all be steted thet in ny owp series of cases there is neither
& sukjective record nor otjective evidence of syphilis ss an
etiological fector. nor is there ir any of trke other report-
ed cesses, Fomen made & nost exhsustive exswinastion of the
menbters of bis K. femily but was urnelle to ottsin eny definite
or unecouivocsel data in fsvour of the sypbilitite hypothesis.
Tt is trvue thet with the Wassermson reesction to aid us
oprortunity should be teken to spply it in any future in-
stences of the diserse: personslly I wes not in & positior
to tske mavzntiege of it in the only cne of my cases which
I ked the chence to examine after the test wes depmonstraoted
to be of velue,

There is ro eviderce thet slcobol msy ke cirnsidered
ss & predisposing czuse. Cne of the M., family suffered fton
typhoid fever 7 years Lefore the onset of the disesse, and
enolber hed epn sttuck of tbe sesue fever stoul & yesr tefore
the appearsnce of lerticular synmrtons. Yet these fects cen-
not be held tc be of any importeance,

Eeference will te mede in eother section toc the inter-
esting circumstence thet cne of ny petients (£.%.) bad an
attack of jsundice sone years Lefore the lenticuler syop tons

were noticed,



E,hxciting csuses,

These ere reely conspicuous by their eltsence. Tt is roted
with &alnost cdowplete uvnanimity thet the dicease came on ep=-
rerently witbout epy exciting ceuse arnd in &n insidious nan=-
rer, Epeculation therefore is otiose.

Cne thiqglis certein, however, in the midei of muchk thet
remaing otscure. In ny own series of cuses the pstients were
of normwmal mentel end physicel development tefore the onset
of the disesse, and the ssne revsrk is nmade ty other olser-
vers, If the diseegse represenis a defenerstive tendency, an
abtiotrophic defect--which T co not think protstle at 6lli--
ther it is curious thet it stould single oul individuels
who seen epndowed with nertasl end physicel gifts that sre
well vy to the sverege, and who ip esrlier yezrs neve with-

cvl exception given pronmise of full cevelopment.
2, SYMPTOMATCLCG

In progrescsive lenticelar degerneration two clinical tygpes
nay Lke distinguisted,, one acute end the other chronic, or
subscute., Symptomstclogicelly there is little ocifference Le-
tween the two: the former is essocisted with sone, it ney Le
consideretle febrile visturtence, and the type of involuntary
movemenis, whbich form & festure of every cese of Lhe disesse,
is not entirely identical with thet of the more chronic cseses.

Of the series of 11 cases there sre 2 which may te placed
in the first cstegory: in these tbe duretion of the illress
wes 4 wonths, € months, &nd 12 months respectively. In alil,
more particularly ir tte first, &8 bhigh irreguvler tenperature
wes present for a more or less lendthy reriod: emacistlion
wmase unusvslly reapid in sll: tLbe symplons generglly spesking
were severe almost from the begirning, and the whole sppecr-
ance of (be patiernt suggested thet he weas scutely ill, as
withk & fever or eny toxi-infective conaition,

In the nore chronic ceses, of wnhich there sre &, the
catient’s nutrition waes ofter well meinteined, sonmetinmes for
yesrs, and he experienced & sense of wellbeing, for s long
time st leest, which wes not Lelied by his looks,

In the mein feetures of the diseese, however, escute sznd
chronic ceses elike presenl s synmptonstologicel sspect wmhich

is vnuwistskeslble.



If we scrutinise the record to discover the esrliest clin-
icel symplom we do not find any sLeﬁcia] cistinctive fest-
ure, for in severzl instlences more thresn one sympton is reoted
s having resultec in sttention teing drewn to the patient.
In severel, notsbly the K, fewily esna the F. fenily, the
earliest syrwptoms were psychicel retber then physicel: in the
remaining 6 they were pbysicsl rether then psychical, Whetever
be the first sympton to meke its eppesrence it is not long
ere the disesse estsblishes itself by 8 series of symptons
which heve developed with sstonisbting similearity in &ll,

Progressive lenticuler degenerstion is 2 motor disesse
per excellepce: its most striking end cherscteristic symptons

are on the motor sice.
a. .Involuntary movements: Trexor.

Involuntery wovements, &nd in perticulear tremore, forn
one of the outetsnding festures of the effectior. Ir all ny
own cages tresor wes one of the esrliest synptous, &s it wes
one of tbe most nearked: in Homen'’s family trewnor wes equelly
fronounced, &s ir at least two of the M., fenrily, i e in F
of the 11 cases, Tn the other ¥ it does not afpesr to have
been guite so prominent, sltbough present.

In the recorded cesee the tremcr hes bLeen & true trenor,

i e it hes consisted of s reguler, rhythnicel, slternsting con-
traction of a given nuscular group and its sntugonists., The
rate is verielble, usuelly witrin the limits of from 4 to R
times s second. It is incressed &s a rule bty excitemert, or
if sttenticr is drswn to it, or by voluptsry effort. Thus it
wes elways btrought out well in the finfer-nose test. At other
times it sppesred to be to & certeir extent under the control
of the wilj, for by the exercise of volitior it can bte scone-
whet dininished, though this is by no mezns & constent phen=
omenon. Thus when one of my pstierts grasped oy band tightly
the tremor with whbich the effort wees at firet sccowmpsnied
became less ss the patient’s gresy incressec in power, but
on the other bsnd ifi such wee the case the tremor wes likeliy
to asppesr ss &n “overflow” in sore other place, e g the leg.

Sometimes when the patient wes left entirely to himself &

perfect riot 2f trenmor could te otserved. Trn most ceses the

tremor is more merked peripherelly then croximelly: i e it



effects the fingers end herds, or the toes chiefly, end it
2lso ususlly affects these segments first. Thus bed caligre-
rhy was fregquently remarked ss one of the early sigrns of 1lre
disesse,

The renge of the tremor is usually fine, at leesst &t the

outsetl: with voliticnszl moyement thre excursiors hecone wider,
and as the disesse progressed the tremor, sccoruing to the
experierce of ell tbe observers, Ltecowes worse in Every wey.
In one of Homen's ceses, however, with incressing contrecture
the tremor rether diminished, but ceme in “attacks” in which
the whole of the btody wse invclved. Ir the laster stages of

the effection it is uszuelly incessent, and involves head sra
trunk ss well es the limbts, Ir one of my own ceses I was etle,
by relaxirg every joint and putting the linmt into & position
of conplete musculsr rest, to make the trenor disegppear, tut
the\\nomert the support wes renoved &nd the ﬁﬁtient hed to in-
nervate his limbt agein the trenor reapresred end incressed
#ith greast respidity up to its meximuw., As far ss one cen gether
it vsuvally or salwesys cissppesrs during sleeg.

In sonre of the cases the trenor hes beern less noticestle
then in othters, and in one or two it is reported to heve af-=
fected the lower extremities more tben the upper. The tongue is
ofter tremulous, but this i% not the tremulous fibrilletion
of such 8 condition ss gfgemErEmi- perelysis: on the contrary,
while the tongue is being protruded there is tremor, tut when
the forwer is fully protruded the latter diszppears.

In one or two of the older ceses what cesught the eye of
the observer was not so much tremor &s whet is described es
“tonic” or “clonic spasmws”. Thus in the cese of S.Y¥. (Gowers)--

one of the scute ceses--bcth srms preserted slowly changing
tonic spesm, greeter in the left. Soretines the moverents
nere quicker, snd they were elweys incresséd by en sttenpt

at volitionsl movement. In the legds there were siniler in-
voluntery spassmodic movements, in the trunk, end indeed in
the muuculature generelly., There were occesionally peroxysnal
expcertations of such spasms, of & few minutes’ curetior.

In the case of Walter S. (Ormerod)--encther of the acute
cases-~the muscles were in @ state of tonic spesm, end Op the
slightest forcible movenment clonic spesme were prodoced. In

the cese of Alfked K. (Homen)--this wes & chronic cese--it is



srecislly noted thst in edditior to the tremors “during

the lest few weeks of life tonic srd cloric cremp sttecks
ceccurred, of sbhort duretior, et the longest 2 minute”.

Cn the ctbher hend, in the case of Charlotte M., the sister
of Sydney M.--glso an ecute cese--the involuntery movenents
WEre pure trenor,

It mey be ssid, then, tbst in the chronic ceses tremor
wee constent}y present, wes proncunced end continuous: in
two of the acute csses “tonic &nd cloric spasns”™ were net
with: in tbe otber acute csse the movenents were those of
tremor,

b. Rigiaity: Spasticity.

Fvery one of tre series of cases hbes teen chearscterisecd
by the presernce of rigidity or spesticity, whick has often
reached &an extrene degree. It has slweys lteen stesdily pro-
gressive, &nd hes resulted in the patienl teing reduced to @
stete of utter belplesesness, unstle to use his bends, unsble
to turn in ted. As & rule £t bas begun in the limks, &nd in
the ceses which I have had opportunities of observing it
bes been nmore pronounced et the larger Jjoinls, possibly be-
cause here the muscles &sre nsturelly stronger end larfer.

The simplest wey to convince oneself of the existepce of this
sresticity is to tske opne of the limts, sey the arm, end to
impress on it pessive movements of slterneting flexion end
extension et the e€lbow. Whether one flexes or extencs one is
alweys conscious of & considersble degree of resisternce in
the opposing muscles, so that guvick to espd fro movenent of
the foresrn is sirmply 8n impossitility. The nuscles alwsys
feel firm on pslpestion, and even when the limk is put into
such & positice &s to relsx any giver nuscle ss far ss poss-
itle it cen slweys be felt to te in & stete of bypertonicity.
Hence ensued &n extreordinsry of immobility in the edvenced
ceses: the fsce was fixed, expressionless or smiling stiffly,
end was consequently noted es being “silly”or “jdiotic?¥,

The hesd snd neck were eqgually fixed: even in the recuntent
position the sterncmsstoids did not relex. The rigidity of
the trunk wes suchk that masintensnce of eguilibrium kecesme &
matter of the lreatest difficulty. Aes one of my pstients

wes sitting on the edge of his bed he slowly fell bteckwerds,



@ helplese mess, with his legs in tbhe air, guite unsble to
relax Fis bypertoric muscles or to uee tbem to recover his
balance.

As & rule the predoninunt byrertoric muscles were the flex-
ors, though to this rule there were certeir exceptiorns,

In wost instences the fingers &nd wrists mere flexed, thbe
elbows flexed, the arms edducted st the shoulders: the toes
were curled under the feet, the feet turned in, the hreels
drawn up, the legs flexed et the knee and bip. In one of
Gowers’ ceses, however, the limbte were extended st tre knees,
and at the eltows, =2nd the arns were rotsted inwerds so thstl
the pelme looked beckand outwerds., It would eppeer thet even in
sleep the rigid condition of the musculsture did not Giseppesr.
It is importent to note, ®s will slresdy hkave esppesred,
that in these csses we &re dealing witk & true bypertoricity
of the muscles, involving koth syrergic end antergic nuscles
simulteneocusly. The rigidity is not due nerely to%hti}ity io
relex an antegonisi, or to rpredominent flexor tonicity. As
fer as cen be seen there is e generalised corndition of irn-
creased tome in all the muscles indiscririnstely, &nd the
mere fect thet this tonicity lezds to the sdoption of =
flexor sttitvae means no more then thet the latter sre the
stronger muscles.

The solitary muscles of the body thet did not sppesr to
be implbecsted in this conditior were the extrinmsic cculear
ruscles, In ay own cases their velitionsl movewments were
guick and free. Gowers, however, noted thet in the cese of
8,M, the movementis of the eyes were normal, but st times the
talls rolled upwards, Ormerod remsrks thet in his patiert
the right eye “worked”, but possibly this neéns thst the
muscles round the right eye were involived in the spesn wmhich
impliceted the right fsce. In the cese of LD.P. there were
involuntery polling movements of the eyes e few asys Letfore
desth. Otherwise, no voluntasry muscle or groug of muscles
seemed to be exempt. In my opinior we must gettritute the
dysarthria gnd dysphegie if not wholly et leesst in ireat pzrt
to this rigidity. It hes its most striking exemplificetion
ir the open mouth of the pstient, Coupare figure / taken

in 1886, with figore 27 , teken in %228 £910; end note the



indifference to the fact es expressed in the petient’s feace.
He seems to be &s unawere of the\&g}ression;éﬂasnodic-or

——— e e \
his inferior msxilla as he is indifferent tc bis tremor or

okbkliviouvs of bis siaslorrhoes.
¢, Contirectures.

It is but & stepr from rigidity to contrascture. Cobntrect-
ures are &s constent & feature of progressive lenticular de-
generationr as the invcluntery movements. It is remsrked of
every pstiert thet his or her limbs were grossly contrectured
towérds tbe end, As & rule the contrectures Legin in the
distel segments of the limks, and in verious figures which
heve beern given in the clinicel section they sare exemplfied.
As the di sesse progresses so do the contractures until they
tecome extrene, It may ke impossible to $s$raighten the limts
out. We must note two stegdes in the process, or rather two
causes for it. The first is the fixetion of & limbt in & pert-
iculsr position from bypertonicitly of the muscles. This first

stage is well illustreated by my cesse III., The patieni looked
as though his limbe were contractured in the attitude of
aouble hhméplegia, or psrslysis sgitans, but by daint of pat-
ient pesssive movement it wes possible to extend them slmost
completely, Figures /) e&nd .5 ought to bte compered in
this copnection. In this first stege we are desling with
eontraclure-ettituvaes fronm bhypertonicity, & purely perwous
rhenomenon, But secondly, es the result of the prolonged
maintensnce of fixed sttitudes, myogenic contracture sets. in,
owing to permanent spproximation of the origin end insertion
of the nuscles. This nsiurelly shows itself most in the
mugcles which sre strongest esnd whichk have cesused the sooption
of & given contrecture-sttituvoe: hence if this te cne of
flexior the flexior contracture is eccentusted, and thbe linb
gets into & aistorted condition from wkich no emount of
ressive wovement cen correct it., Thus we resad thet in one
csse the knees were right up on the petient’s abdomen: in
another the lomer extremities were flexed et &ll Joints:
in 8 third the arms were permsnently contrectiured at the
finger jointis, wrists, end elbows. And so on.

Tt is spperent, of course, that ir the metter of “tounic

end clonic spesme”, tremor, spesticity or rigidity, end con-



trectu i 3 ing wi
res, we are deasling with rethologicel conditions

intimetely sllied to €ach other. We shall discuss their path-
Ocgenesis leter, but st this keint it is ®well to wass then
together, as they mey te present in verying degree in any
given cese, snd it is desirstle we shoula realise thet this
possitble veristility, so far from confusing the diegnosis,

is really to te expected, frow the nsture of the disesse.

d. DYSARTHETIA: Dysphagia,

Dysarthria hess teen present in every one of the series of
11 cases, end in all it has sdvenced until it has resulted in
rore or less complete gnarthria, the petients teing unstble
to articulste intelligitly e single word or syllstle. The
dysartbris is charscterised bty the slurring element, without
the stecceto element, of the speech of dissenminsted sclerosis:
the grestest difficulty is with consonsnts, and there is =&
freqient tendency to abbreviste the ends of words. When st
its worst the petier{ mey be &skle to phonste when srticulastion
is impossible, hence unintelligible sounds mey issue fror
the throst. Eomen, Gowers, and Orwerod bave remesrked on in-
voluntsry noises or sounds or moegns escaping fror the patient.
In my own cases this was not perhaps quite so marked.

The defect is in no wise conpersble ts thet of generel
peralysie, and so far from there keing facisl cverection, &s
in the letter condition, we finc the sounds escsping from a
mesk-1ike, immobile feace and mouth.

Cysphegie is ss constent ss dyssrthris, and in & majority

of the cases bes come on simultsneously with it.
e. Muscular weakness end emsciation.

While progeessive emaciatior bas merked the course cf the
diseese both in the &scute end the chronic ceses there is po

record of local muscular stropby. The wasting hes affected

the musculature generelly, and is essocialed, pertly at

legst, with the contractures, and immobility of ibe limbs. '

Atrophy from disuse is @ nell recognised condition. At the

same time, some of the emacistion mast ke sttrikutea to &

profound disturbance of metstolism, especislly in the scuter

cases, where although the duretior was sborter the degree of



wasting was if anything more profound,

Ir spite of the trewors, rigidity, and contractures, in
the majority of the recorded ceses & degree end somelines
& considerastle degree, of voluntary prower has remsesined.
Severel of the previous writers heve bteen struck by the sp-
parent incongruity betweer the two facts, end the signifi-
cance of the contrest will be discussed in the section on
the pathologicel physiology of progressive lenticuler deg-
enerastion, It is sufficient to note et present thet in the
eerly stages,at lesst, considersble muscular rower ney te
reteined, end voluntsry movenents mey te of normsl renge,
even though the petient gives the esppesrance of helplessness,
In each of my own three cases the pestienis were still stle
to walk st & time when their eppesrance suggested couplete
spestic pesrelysis,

Muscular weakness, bowever, is undoubtedly one of the
symptoms of the diseese. Volitional movements msy be good in
range but they sre usuelly resisted with compsretive eese.
This pusculsr weskness, 8lso noted bty previous observers,
is not tc te confused with clunsiness or awkwardness frorm
byrertonicity or trewor, There is inirinsic nmusculsr ssibenia:
the pstient ie ipcepable of &ny sustasined effort: he cannot
close his eyes tigbhtly for any length of time, cennot keep bis
tongse protruded, cennot meintein bis grasp. It may be ssid,
without risk of being misonderstoca, that volitional inner-
vation is defective while involuntsry inpervetion is exag-
gereted.

Admitting, however, the musculsr weekness, we shoula not
use the term “paralysis” at sll. Paralysis, where notion is
concerned, ought to be confined to diseases of the pyrsasmidel
system. In the cese of progressive lenticuvlear degenerstion
the motor symptoms are foremost, but except where contraci-
ures or rigidity forbid it the patient is sble to move his
limbs, Ee is not, therefore, “parslysed”, We have not got e
medicel term to indicete the specific motor helplessness

resultent on disesse of {Lhe extrepyrenidel wmotor systen.



f. Sensory,

Compered with the notor, the sensory syomptowms are nin-
imal. On the subjective side, Homen olserves that his pat-
ients suffered fron occesionel tains in the tody &nd lirmbs,
mor especislly the legs, and meinly st the beginning of the
diseese. Crumerod stetes thst bis retiert bed st one tine
peroxysns of pein, evidently sssocisted with spasmodic
contrectiors of the wmuscles, skin no doubt to painful creanpe,
The importsnce of these it is difficult to guage: in sany case
tbe sysptom is far from coosmon &nd masy te relegsted to a se-
condary plece. Objectively no chenge in sensibility is dis-
coverable. All of my ceses were csrefully exemined from the

sensory standpoint, with a negstive result.
£. Eeflexes.,

In a pure cease of the disesse, such ss my cese III we
do not find eny definite eglteration in the tendon reflexes:
they are &sctive, but not exsgigerated. It not infrequently
heppens that owing to the contractures they esre with diffi-
culty elicited, There is no ankle or other clonus. From the
point of view of the cutsneous reflexes the only csses which
have been exemined with the belp which knowledge of the sig-
nificeece of the plsnter reflex gives sre my own three. Of
these cese I had an extensor responee on one side, but in
view of the undermiring of the internsl cespsule this is eesily
saccounted for. Nevertheless, it nust te remerked thet there is
no descending degenerstion in the pons, medulla, or cord.

In cesse I, moreover, the asbdominsl reflexes were diminished
on botbh sides. In cases IT and III, whieh, clinicselly, bée it
observed, were just &s severely sffected es cese I, the ab-
dominel reflexes were mormal--in case II they were readily
ottained o few days kefore death--and there wes & doutle
flexor response. At the time when I last exsnined the patient
whose casse is no.IIT his condition wes every whit ss edvenced
gs with case I, yet the cutereous end deep reflexes precluded
the possikility of organic diseese of the pyremidel trects.
Phis fect is of the utmost importence from the stendpoint of

pathologicel physiology.
In every case of the series the orgenic reflexes are



noted as having been impeired towards the end: in fact,
most of the pstierts heve sooner or later become “wet and
dirty”. This is not to ke tsken ss indicaeting locel sphincter
defect such a@s one meets with in disecese of the lower pert
of the cord: on the other hend, T am not sure thet it ought
without furthber considerstion to te stirituted, as some
would have it, to the mental deterioration of the pstient,
end to be interpreted ss & sigr of dementie. It seews to me
that it nsy very well bte due, in part st lesst, to increseing

imperfection of voluntsry control over the nuscles,
b. Mental symptous.

Cf considerable interest are the psychicsl symptons of
‘progressive lenticuler degeneretion, It is & poteworthy fact
thet some forn of mertul change or imgpairnent is specificeliy
referred to in st lesst & of the 11 cases: its importsnce
therefore wust not bte underestimeted. On the other hend this
rentel impsirment is bighly veristle toth in degree snd in
¥ind, a1d therefore cslls for some snelysis.

Of Gowers’ two patients one did not rresent sny definite
mental symptoms: at leest they sre rot referred to as such.
The other is said to have been listless, letheargic, emotional
eand eesily excited to laughter. Ormerod’s patient seemed
“silly™: he teceme noisy &nd sppsrently ifiotic: “his mertel
condition seemed to get worse, end he lay bowling all day
long”. homen’s 2 cases were all cherecterised by what he
cells dementis: the symptons he mentiors mey te thus gener-
alised~ listlessness, slowness of mentel processes, “simple-
rindedness”, failvre of memory end of mentel powers, emot-
ionelism, stupid end idiotic tacisl expression, %c. My own
case I evinced ® chenge in her disposition: she Lecsne rest-
less and uneble to settle to aspything: she wees easily provoked
to leughter, her marners were cbildish, her mental powers
diminishted: tut on the othber hand ber remory rewained good,
at least for & long time efter the disesse wmes estsilisred,
and on the recegtive side little defect was observeble.

In case 11 the esrliest symptoms were thet the patient be-
came rather vntidy in her dress, failed to obtein the sane
number of merks et school ss forserly, leter developed

trensient céelusiors, tecene emotionel, leughing &t nothing,




“ber younger sister hed to Le & nother to ber”, such wes
bher childishness., In cese ITT the first syrptoms were those
of & moderately severe toxic or exhsustior psychosis, con-
sisting in deluvusiors, hellucinstiors of learing, excitenent,
Yc. They pessed off entirely, never torigzi;, tut withkin =
year the characteristic synmptoms of progressive lerticuler
degeneration made their appesrance, and in the csse of this
patient siwmiler mentsl changes subsequently occuredd to those
alresdy described in the case of his sister. Fe wes emotionsl
chilaishk, docile, fscile; “he looked & perfect idiot”: yet
here also, while vnoouktealy there wes impeirmwent of mentel
power, to & considerakle extent, on the efferent side little
defect wes to be seen., Fis menmory snd powers of recognition
were for @ long time upimpeired: his okservstion end perceptior
were sstonishingly guick., In the cese of Christopher J. --
ry case V--insteed of remeimng bright enda intelligent, he
teceame dull end stupid: he wes very emdtioral, at one time
lavghing, at spother crying: he wmee slow in answering questions,
end in understsnding everything thet wss seid to bim, but on
the other bané he éid everytbing correctly thet he was asked
to do.

Irn view of the frequency, then witb whichb psychical symp-
tons ere encountered in the disesse, we nust sdpii they form
en integrel pert ofthe clinicel pictere. When we endeavour

to specify the cerdinel elewent or elements in them, or to
classify them, we experience scme difficulty. If we are to
employ the term “dementia” to cherescterise tbem, we must re-
mewber thet this dementis is limited., T examired each of

my patients from the point of view of egnosis snd eprexis,
but in one of them were thesec syoptoms present. Now it is

in tbe ordinery dementis of senility, of genersl paralysis,
end to a less extent in dementie preecox, that lhese synptoms
ere most common, especially in the firet of these. Disorient-
stion in time &nd spece is snother of the common features of
dementis, btut in more then one of my ceses if present et ell
it wes slight. We ceannot compare the “Gementia” of progressive
lenticulsr degenerastion to the stesdy nental involution of
senile dementis or of dementis paralytice, and it €¢sn be
readily distinguished from dementis praecox.

If an asttenpt may be mede to summarise the mental defect



We may remerk that there is:

1. narrowing of the mental horizon: the patient is unsble

to add to his store of mental irages: his capscity for
reteining impressions is inpsired: tut within his limite bis
povers of recognition and perceptior are £00d. In this resgect
the nentsl condition is not uvunlike what is found ir Hunting-
ton’s chores.

2, Pacility, docility, and childistness: re is easily
rlessed, tickled, emused: he is rreternsturally cheerful, in
view of the seriousness of the disesse, tut this iseﬁécative
of feiling insight: he is unsble to deliterate or pass Jjudg-
ment on what is presented to bhim: “cpen your mouwth, Mr F.”
and he openg it obediently 2nd st once, to the accorpeniment
of rosrs of lsughter from himself end hig fellow-patients.

3. Incresse of emotionslism and of enotioral resction,

On the other hand it hes been my experience in this dis-
ease that the mentsl symptons are not so severe ss the re-
marksbly silly appesrence of the petients night lead one to
suppose, and furtrer, they do not progress pari passu with the
steesdy aownwerd march of the other symptoms, at lesst not

necesserily.
i, Symptoms referseble to other systems,.

The only system to whick reference need te mede . is the
alimentsry. Homen's petientis bsd occesiorel sickness, one of
jt.hen- freguent vomiting. All hed loss of sppetite as one of
the initisl sywptoms. Neither. Gowers’ nor Ormerod’s patients
showed. any gustrodntestinel symptoms, if we except whet seems
t® have amounted to btulimie in the letter case, at One stage
of the illress. No one of my patients presented any symptons
referatle to tbhe slimentary system, except case I sub finem.
Witk the exception of the cese of C.J., no. V in my series,
not & single one of the petients was found during life to
have definite symptoms or sigrs of dicesse of the liver, i e
while lenticuler syonptoms were present. IN cese I of my ser-
jes it ney te remenbered thet sn attsck of jeundice occurred
some years before the onset of the lenticuler disesse, ana
this patient suffered fron severe beemstemesis Jjust btefore

death,
From every point of view the fact that ten cases show



edvanced bepstic cirrhosis on postmorten exeminastion which
heve never presented sywmptoms of it during life, is remerk-
akle.

J+ Negative symptons.

If negative symptons sre ever of eny value certsin of

them may be tebulated here.
In progressive lenticular degenerstion: -

the optic discs sre normel:

the rupillery reections ere normel (in onylone case were
the pupils said to be sluggist to light):

there is bo nystegmes:

the palete moves on phonsation sand reflexly:

there is no fitrillstion or locelised sryotrophy:

there are no cereteller synptoas:

there is po impeirrent of sensibility:

the reflexes sre not those of pyramidal disesse.

There sre certesin generel feastures in the symptomstology of
the diseasse to which sttention must be directed, &s they :
help to &n understsnding of the condition. These sre, kriefly,
the pronounced varisbtility in the syoptoms from time to time,
and thir reserblsnce to what is celleo “functional” disesse,

e shall discuss these points in & subtseguent section.

.4, PATHOLOGY.

In enalysing end synthetisirg the psthology of ten
cases of progressive lenticulsr cdegeneration we ere confrooted
with & difficulty. In 8 ceses the exeminetiorn of the centrel
nervovs system proved negative, viz, S£.M. and C.M. (Gowers)
and C.J. (Ormerod, Buzzsrd, Wilson). In the cese of W.S.
(Ormercd), Homen’s 23 cases, end my 2 cases, symmetricel bilet-
,eral lepticuler degenerstion wes found, 1 e in 7 out of lo
cases, & sufficiertly large proportion to Jusetify one in ex-
pressing the orinion that & minute mieroscopicel exemination
of the corpus striastun in the other 2, the negative, cases,
might have reveeled some psthologdicel changes. In the cese of
S.J. only & macroscopical exeningtion of tre brein wes mede,

eppearently, and it wes negetive. In the ceses of S.M. and

C-M. pieces of the cortex, cord, nerves snd mvscles,



Were exemined microscopicelly with & negative result. Now
in view of the fact thbatl in siniler structures, examined

in e&ch of my 2 personsl csses with nodern Eistological
rethods, no definite changes of any significence could Le
detected, it is little wonder that the exesminetion of 22
yeers ego was negative. The point is thet ir the scute
ceses it is quite possibtle the only lenticulear change may
te a microscopicsl one, if indeed it is to be seen at sll.
We heve the evidence of Crmerod’s cese--en scute one--to
show that pathologicsl chenges in the lenticuvler nucleus '
mep be recognised sfter & few months: on the other band,

in the cese of C,M, the durastion wes 12 months, and & priori
haed eny cobvious lenticuler chsnge bteen Fresent it wes sure
to bave Leen detected. Ve may srgue by enslogy from two of
my series, viz case I and csese TII1, In the forner tre
chenges were much wmore sdvenced then in the lestter, yet
clinicelly no such difference in degree obteined. Fence we
mugt not Jjudge of the severity of the clinicel symptoms Ly
the degree of pathclogicel snd structural chenge fonnd &t
the sutopsy. Accordingly, i the cese of C. M. the function
of the corpus stristun mey have been profcunaiy disturted
without mueh structural chenge teing recognisekle.

In the 7 cases with positive firdirgs in the centrel
nervous system the appesre&acnces esre so similsr that they
afford striking proof of the selective action of some morbid
agent. In all, with the exception of my cese II, where the
exaringtion was incomplete bmt where the sssumption that the
condition wes snslogous to the others is sbundently Jjusti-
fistle, there is kilestersal, symmetricazl, degenerstion of the
ruteren snd of the glotus pallicus to a less extent. Various
degrees of this degenerstion are found, frop discolouretion
end sponggness of the nucleus, through shrinkafe and atropby
to complete disintegretion end excavation of the gerglion.
Neightouring structures ere involved to a much less extent:
the csudate is often rather shrunken, but never disintefrated
ge is the lenticular nucleus: tbe oprtic thalswmus is practicelly
alweys normel, snd in pure csses the internsl cepsule is
intect from ened to end, Sometines the externel cepsule
is somewhet degenereted; the clesvetrunm is usvally normel,

end the convolutions of the islend of Reil normal, though



sometines the latter show diminution of corticel fibres.
Apart from tbe degeneration in the lenticular nucleus the
changes in the brain are insignificent. There is no evidence
of estatlishea meningitis: sometines silght legtomeningeal
thickening is found, petchily distriluted. The ceretral
cortek offers little definite alteretion: Howen found the
frontel cortex rossibly somewhat thinned, witb slight diminut-
ion of pyelinated fitres, but there is no wholessle chromatolyéis
by Nissl’s method in any of the modern cases: on tre contreary,
and mcre rerticulerly in the notor erees of the rrecentral
convolution the cortex is precticelly normel. The Eetz cells
ere well up to normel rumbers, snd stsir well. There is no
sigrn in the modern cases of eny smell cell infiltrstion any-
where: Homen found slight traces of this ir ris ceses, but
Eremarks it is nothing like so pronounced es one meets in
%dementia paralytica: Ormerod found smell cell infiltration
in the lenticular nucleus in bis scute cese.
The microscopic chenges in the lenticuler nucleus in the
- chronic cases are not acconmnpsnied by small cell infiltrstion
at ell, They consist of gliel overgrowthb whkich afterwsrds
disintegretes and bresks down: the fitres &snd cells of the
norm&l nucleus disappear: Kgrnchenzellen are freguently gre-
sent in numnbers. KEwen when the cevity formation is extrene
there &re no signs whatever of obliterative endsrteritis in
tbhe klood vessels, the perforating lenticulo-striate vessels
and their branches: on the contrary they ere if anything
thinned, 8and sre sometinmes bhyeline. COccasionelly their advent-
itias seems thickened: the intime never. Round the vessels
gEgkng gaping spaces make their srpesrsrce, possibly from
" shrinkege of the nervous tissues, hence the nucleus gets &
finely wormesten sppearsarce: thiqis a stage previous to

cavitetion. In Homen'’s cases more definite disesse of the

blood vessels was found then in my ceses: he notes that they
were irregularly sclerotic, i e bed patches of degenerstion

in their wells, witl smell collections of grenuler naterisl
between the costs of the vessels; sometimes they were hyeline:
sometimes the granulsr meterisl ktulged into the luren of the
vessel. Changes of tbis sort he found in &ll his ceses, nor

were they confired to the erteries of the tessl ganglis.

The pons, medulls, apg ——



are unifornly negative from the pethologicel point of view,

eny changes which they wey present teing entirely of second-

ary importence. This is true 8lso of nerves end muscles,

In the modern cases certsin degenerstions consecutive

to tbhe mein lenticulesr wasting csn te traced. These ere, in
advanced csses, degenerstion of the snss lenticulerie, relet-
ive atrophy of the corpus Luysii, partisl degeneration of the
lenticular bundle of Forel (fsiscesu F) and of the strio-
luysien fibres, degenersation of strio-thelspic fitres.
: Two other corgens ere commonly seffected in this diseease,
viz thbe liver &nd the spleen. The liver is slways cirrtosed,
.and T do not suppose we can have & cese of the diseasse in
which the liver is not thus effected: in other words, it is
essentiel, In severel of the ceses the spleen is reported es

having been enlerged, but witbout eny other change.

The cirrhosis of the liver is elwasys sdvenced, and
‘strikingly epparent. The orgern is usually rether smeller thsan
normel, but not constently so. It is firm, herd, tends to
‘preserve ite shespe, end presents the sprearance 9f rounded
nodules of tissue clustered together, of the size of hazel
‘nuts or lerger, seperated bty depressed cirrhotic bends, The
orgsn is never bilestsined: but is often ratber lighter ip
colour then usual. Microscopicelly we find normal arees,
necrosed sareas, fsttily defenersted aress, snd ectively re-

. generating sress, scsttered irregulsrly through the orgsn.
.The typre of cirrhosis is mixed, i e it ie mostly multilotuler,
in some pleces monolobtular, and occesionslly there sre in-
dicetione of inirelobulaer cirrhosis. S0 celled bhypertrophying
bileducts aee often seen ir the new connective tissve for-
mation. Finelly, this cirrhotic new formetion is often very

narrow, eand in some plsces is cellvler, in others more fibrous.

5. -DIAGNCSIS,

To anyove fanilisr with the diseese its symptometology
and cburse must sppesr so characteristic thet he mey well
think it a morbus sui generis. It offers so weny features

thét &re slmost unique that it is difficuvlt to see bow con-
fusion might arise., The ecute cases, for instance, which
run & course of 8 few wonthse, are in my opinion reelly anioue.

They do not offer snalogies #ith eny otber nervous condition



with which I am ascqueinted,

Of the sffections with which rrogressive lenticuler deg-
eneration might conceivetly be confused, we msy first of all
mention dissemineted sclerosis. Yet the resembisance is but
8 superficisl one. In the forwmer we do not fing nystegmus,
optic atrophy, smkiyopis, reresesthesisve, objective changes
in sensibility, abtsent sbdomirel reflexes, extensor responses
and snkle clonus. The dyssrthrie i1 the two affections is not
identicel: the rigidity of dissemineted sclerosis is rarely
if ever so universal or ccmplete s in the other: contrsctures

'do not form so essentisl a festure of the symptoretology.

The course of disserineted sclerosis is much more varisble

and very often longer in durationkt is only in the eerly stages
thet confusion is possible, when there is &8s yet ebsence of
orgenic signs, so called: & patient who suffers from intent-
ion tremor end slight dyserthbrie is certeirly difficult to
plece when other signs fuil,

It is scarcely worthk while wentioning bulber pelsy, or
pseudobulber perslysis: the differertiel diasgnosis should
present rno difficulty. Pseudobulbar peralysis is 8 disesse of
the: pyremidal tracts, of that part of them which comes from
the lower pert of the motor esres via the genv of the internal
cepsule to the pontine end bulker puclei, end if the cese is 8
pure one, the symptoms of dyserthris wbich the patient presents
may resemble those of progressive lenticulsr degenerstion,
anG so mey the dysphsgie, snd ;ossii]y the ewmotionslisep,

pbut there the resemtlence ende. If, however, the patient
wilh pseudo-btulbsr pelsy showald slsc bave rileterel involve-
ment of tbe pyremidsl peths for the limks, thet is to say

if bis cese is one of double hemiplegisa, no doubt he will
present spssticity in eddition, but on the other hernd the

signs of invoivement of the pyremidel path mbich the reflexes

' furnish will revesl the nesture of the conditiom. T do not

see how the disesse which forms the subject of this Thesis

cen possibly te confused with bulber paralysis.

Paralysii sgitsps is & diseese in several ways closely

resembling progressive lenticular Gegenerstiou. The &age of

onget in the former, however, is by itself slmost gsufficient

for differentisl diagnosis. The letter is & disesse of youth.

Paralysis egitans is Very much more chbronic, and speaking



generslly the attitudes of thet disesse sre just as specific,
in their own wey, as those of the other, from which they
differ considerebly.
Juvenile genersl parelysis may te mentioned, only to be
dismissed.

€&, DURATICN AND PROGNOSIS.

The experience of ell who have haed opportuniiies of fol-
lowing the course of the disesse is that it is irveristly
fatsl, We must be sllowed the remesrk, bowever, that in most
cf the ceses the dbagnosis wes not mede till the postmorten
table, and it is conceivetble that cases of the disesse, not
being recognised, may hsve recovered, I do not thiuk this
in the leest degree probeble. The trend of the affection is
elways steadily downwards: remissions ere so insignificant ss
scarcely to be worth tbe neme. Therefore the ovtloock, once
a sure diegnosis is mede, is alweys serious and mey soon become
{grave. The duration of the € acute cases wes 4, B, end 13
:months. The shortest of the more chronic ceses lasted 2%
years: the longest case on record is one cf Homen's, which
. went on for 7 years. The everage of my 2 ceses is °3 years.

The average of & chronic cases is elmost exsctly 4 years.
7.TREATHMENT,

Whet cen be seid of tbe treetment of the diseese? Its|
nature must be elidited before trestment can be lifted froﬁ
the empiricel to the rational level. What bes been done by?
those who have had chsrge of ceses has been essentially :

symptometic end pelliative, 1



CHAPTER V,

N ATURE AN B PATHOGENERTSTIS oF

THE DI SEASE,

filhen we leeve the reelm of facts to fece the problem of the
neture snd pathogenésis. of progressive lenticuler degenerat-
ion our difficulties commence. Cne’s first impression of the
disesse is thet it is so défferent, spperently, from most
femilisr wortid types, &s to constitute & clsss by itself,
and that therefore we bhave nothing with which to compare it.
True it is thet in this disease we have, I believe, the first
definitely esteblished morkid entity whose most striking
charescteristic is a specific association between diseese of
one of the viscera and of & particuler pert of the grey mat-
ier of the centrsl nervougsystem, viz, the lenticvuler nucleus,
Fut we shall find that the mystery is perbaprs not so impene-
. tratle as may appear &t first. There ere certein symptoms of
the diseese which furnish & cluve to its nature, end there
are certein snelogies from other disesses, 8s we shall see,
‘which e8id uvs materielly in the asttempt to explein its patho-
'genesis.
We may begin by quoting the op‘ions of the older writers.
‘m™p the clinical scunen of Gowere, Ormerod, snd Homen we Owe
‘en inficite debt, for each, recognisirg he was dealing with
& disease sui generis, exemined his cases snd puklished the
record with & fulness of detsil &nd richness of illustretion
‘whiéh lesve nothing to be desired. Today we have entered
‘into their labours. I count myself fortunste to te atle to
have sccess to the originel notes of some of these cases,
for & link is thus formed btetween the o0ld and the new which
meterielly enhances the scientific velue of esch.
Gowers, the observer of the first recorded case, writes
as follows: -
“ In the two ceses I have recorded no symptom of
inherited syphilis was present. The proltability of

inherited syphilis &s the csuvuse of the melsdy of the



.Ormerod makes the followirg remsrks, in addition to what '

nervoue systen rests entirely on the signifi-
cance of the bepstic cirrbosis, whether or not
sypbilis is the only ceuse of the juvenile pnon-
alcobolic form. Even the sssunption of this
causation lesves the direct pathology es myst-
erious &se before. It is inconceiveble, in the
first cese, asnd most improbksble in the second,
that sny coerse workid process could have existea
and have escured the cereful exsmiration to

which the nerve-centres were sulbjectea. The facts
seem conpatitle only with & blood state as the
cause of the symptons,

But if & btlood state caused the symptows,
the qguestion arises: Were this snd the cirrhosis
of the liverthe common effects of one cavse, oOr
can the blood stete have been the effect of the
hepstic diseesef Anomelous ss the lest assumption
mey seem, it cannot te hastily disnissed, In
connection with the difference in the c¢harscter
of the symptoms, there is slso the essociation
of the bigher fever ir the second csese with a
greater degree of disease of the liver. Toxic
blood-states may bte complex in ceusation: one
derergement of the chewmicel processes of the
syster nay induce others, the effects of which
co-ofierate with the first.”

.

has bteen elresdy quoted frowm his paper: -

“ The German cseses which we shall guote presently
make it probeble that the softening in the neigh-
bourhood of the lenticular nuclei had some es-~
sential connection with the disease: kut it will
hardly explain the whole course of symptoms,...
Professor Homen sapperently woulc explein the whole
of these morkic¢ sppesrsnces as beirg due to in-
herited sypbilis, though there was no cliricsl
eviderce of this. Upon tke intimate rneture of the
diseese, bowever, sn opirion cen hardly be gbven
till more observstions have bLeen mece.....,.

Whether it is right to put the cirrbhosis of the



liver in as gprominent a plece as I have done
in the headirg of this peper, must be Jjudged
by the coroparison of other similsr cases,
tut I think it cen herdly ke counted as s

coircidence.”,

Homen, irn the course of his remerks on the pethogenesis of
the disease, says thet everythingd&gﬁests the primary lesion
is the vessel degereration, and as there is no sign of sc-
quired syphilis, snd indeed, apperently, no ppssibility of its
baving been scquired, he is driven to the concluvsion that the

~sypbilis, which he postuletes for the vessel degenerstion,

' mas{ ke congenitel or heredilery. Yet he is doubktiul about
ihis own thesis. In cirrhosis of the hereditery sypbilitic
type the pathologicsl picture is differernt from that of bis
cases, and clinically &sscites is precticelly constent, wherees
:it was absent ir &all his csesses. He concludes in the following
!guarﬁed terms: -

“Tf we consider, firally, 211 the pros and cons,
we must conclvde, taking all the circumstsances
into sccount, that even though positive evidence
is awentirg yet in ell probatility we are dealing
an unususlly late wmenifestastion of hereditary

syphilis. This is more than & mere gpredisposition,

and since the probability is that at the time of

the begetting of the children the syprhilis of the
perents ﬁhere is, of course, no evidence that

the parents bad syphiiié] Bad disasppesred, or
almost dissppeered, it follows that its effect

on the offsprirg is delsyed, end not charscterietic;

it arpeers more as a sgeciegl fore of disesse

to which the syphilis besrs ongg{e renote releation,.?
| Apperently Fomen feels that the disesse ought to te considered
| a paresyphilitic condition, &lthough he does not actually use
the expression, for bhe refers toth to tetes and geperal pers-
lysis in this connection, viz. that &f the remote action of
syphilis.
If now we turn to en independent considerstion of the
clinicel facte and pathological deate which & study of all
the cases affords, in perticuler the recent ones, what cen

we learg thereby as to the nature of the diseese?



1. IT SREMS CRRTAIN TEAT THRE CISEASE IS NOT LUR TC & CON-
GENITAL OR ARIOTECPKIC DEFECT.

Homen himself bkas remsrkead on the normel physical growth
and nrentel development of his retients, previous to the onset
of tbe disesse. I have the evidence of the nother of the M,
family thet this is true &lso of the three memters of her
fawily who eventuelly succumked to it. Neither in Ormerod’s
nor in my own cases wes ény stigne of degenerstion discoverstle,
or sny mentsl or rhysicel defect noted as renderirg the
children in any wey different from their fellows. On the con-
trary, they 211 prowised exceedingly well. This point appesrs

S0 well esteskblished that it is superfluous to eslstorste it.

2. THE PRESUNMPTION THRERFOKR IS STRONG TKAT TER DISKASE IS

ACQUIERRD,

Although of course = mejority of the csses sre familiel
we should not overlook the fact thet in the T, family the
sole mewber effected was the eighth cbild, whose case turned
out to be, nevertheless, one of the most tyricsl of 811 (wmy
case I)., This circumstsnce alone pleads if enything irn favour
of the view that the disease, whatever be the predisgositiop,
is scquired. In this connection it wight ke irstructive to
attesct to discover whether in the familial cases the patients
#6> saffsred wers placed in circumstances different from their
‘brothebs or sisters, or were in any way exgoesd to risks which
the others d4id not run. We know ndothing of the resistivs poders
i of the membérs of the fawmilies, ana speculation on such maﬁ—

ters is at present idle,

3. THERE IS EVIDRNCR TO SUGGRST THAT THE DISKASE IS TOXIC IN
ORIGIN, EUT NONRE TO SHOW THAT THISQ TOXIN IS SYPHILITIC.

The arzZuments 2n which this statersnt is based are of
two sorts, those one may advance frowm & sﬁﬁdy 2f the acute
cases, and those which analysis of certain features of my own
cases leads me b2 offse.
a. All the acute casss are ol4d ones, &snd #we wust be content
'4ith a scruting of the old records,
Now in Gowers’ and Ormsrod’s cases, the duration aof

ahich was €, 12, and 4 months respsctively, we have an acute



illness, stsedily and rupidly prosfressive, associated with
high irrzgular fever, and with profsund disturbancss of general
metatolism: the symptons vary from week t#week, yet no def-
inite improvement is sver recdrded: from being plump, bealthy,
intelliZent children the patients are spesdily reduced ment-
ally almost to the leeel of imbscility, and physically to
1“skin and tone”, z&n extregssion which cannot bte said to be
exaggersted, and all within the space of a few months., No mortid
erocess, I submit, can be conceived s»> widespresd in its
sction and so fatal in its incidence, other than a toxie or toxi-
‘infective process,

k. Certain fzcts in my o2wn cgses suggest a toxie origin for
the diszase.

The clinicsal history »f E.¥. (case TII) is particularly
illuminating in this resrect. His illness began rather sudden-
ly and unexpecteldly, with mental syasptoms, viz., motor excite-~
mant, disorisntation, auditory hallucinations, /e, symptoms
which are strongly indicative of a toxic psychosis. In other
words, they are ths synptoms #hich commonly spresr when the cerebrsl
ortex 1is throan oat of gear as the result »f toxic action,
whatever that toxin be, and whatever its origin. From this
typical toxic psychosis the patient mafle a good recovery,

yet within a few months »f his discharge from ths hospital
the physical symotoms of progressive lenticular degeneration
made their appearance., This is surely at least suggestive of
‘the continuance 2f the action of so2me toxin o2n the nervous
system.

Again, the transient mental syrptoms which his sister
showed in the early part of hsr illness--2s distinct from
the general mental dsterioration, such a3 it is, which pr&ch@ig
all patients #ith progressive leanticular dsgenerstion presenb--
.suggest an intoxication of sowe sort. I do no2t think the argu-
ment is invalidated by the objection that in neither case were
ithese symptoms psrsistezat. Zonsidering the variability of ect-
ion of toxins, a1d the fact that another part of the brain than
the cortex is much more profoundly affected, so that other

nervous symptoms are much more in the clinical picture, it is



not remarkable that this should be so.

¢. The variability of many of the syazrtoms from tims to
time suggests a “funciional” or “nutritional” rather than a
structursl change.

Ormerod, Gowers, Homen, and myself have in turn bsen
struck by the extranredinary way in which the patients, seemingly
so inarticulate, have occasionally been able to utter words or
iphrases 4ith comparative ease and distinctaess. Similarly,
'notwithstanding their appzapsnce of helplessness, yet in the
fearly stages of the disessz their voluntary movewents and their
‘muscular contedl and power hsve 2ll varied so from time to time
‘thet the suspicion has crossed ths wind of more than one ob-
'server that the conditini was “functional”., This beiag so2, and
in the absence of so called “organic” signs, it is natural to
suppose that some morbid agent is at wsork groducing varying
functiomal effects so long as structural change is as yet
slight, and eqgually natural to imegine that this agent is
or may be some form of toxin, autogennus or otherwise.

As far as the second part of statement 2 is cooncerned,

the w#hole wseight of the paths>logical evidence in my cases is
against the syphilitic hypothesis, even if we ignore the fact
that clinically there is nc more reasnsan ahy syphilis should be
proposed as a possible explanatinn of the disease thsn, say,
malariza, Further, the psthological evidence of Homen'’s cases
cennot in my opinion be taken to sugpport a syphilitic hypo-
"thegis. The sentences already quoted from Homen show bis
attitude to be one of faute de mieux. Finally, =lthough acute
syphilitic meningitis is a recognised clinical =and pathological
:entiby it ie nosologically irrestionsl to conceive of s3yphilis
‘hereditaria tarda causing &n acute snd rapialy featal illness

after ten years of healthy wental anl physical development.
4, IT IS POSSIELR THIS TOXIN MAY ER RLAEOKAT®ED TN THR LIVER.

Cirrhosis of the liver is an absolutely constent feature
fof the disease, and ths opinion therefore is not anwarrsnted
that it mast bs integrslly mssociated with the pathogenésis
of the conditisn ths mors sn because it is the s2le visceral

always . i
change ahich is sipagsfound post-mdortem, The question is ,



is the ciertosis primary and the lenticalar aegenaration
secondary, or are totn the eftsct of the mctinn of some morbid
agent? Ve bave already §esn reason to believe that the digesase
is of toxic origin: the problen, then, may ke stetzd in another
way. Is & toxin libzrated or elabdi>ratsed in the liver which
has a double action, on the liver itself and on certain ner-
vous tissues? Or is it producsd elseshzre, and has it & simul-
tanedcus iacildence on the liver, producing cirehasis, sad on
thke lenticmlar nucleus, causing the latter tc¢ degenczrate? Or
d2es some mdrkild process act on thes liver wshiech is thus made
t2 croduce a2 p2ison that affects the corpgas striataum? How
idoes ths presumed toxin act, and what is its natare?
It is obvious, of course, that such guestions are more

eeaslly posed than answgred, Ore or twd points, bhowsever, may bt
alluded &0,

#hile all previous writers oo the subject heve remarksad

(4}

on the ebsence of hspatic symptoms during lifz--in this conanect-
.iaﬂ tee loss of appstite and occasional vomiting of Homen's:
'patients are n>t specific-~there are two cases in the series
'in which certain livare sycptows s2re gresent at ore time or
‘and>ther, and it is to thsse that asttentinn must nos be drawa.
At the age of 21 8,T., mg cese I, had an attack of jaundiee
of five weeks'’ duorationn, and for several years thereafter she
showsed at intervals detinite signs of persisting liver disease
in the form mdrs particalarly of oedems of the legs and fect.
Four yesrs after this asattack, and th=srsl2ve at & time when
.the liver disesase could nd>t have bsea long in abeyance, thes
earliest syaptomse of prosressive lenticular degenerstioan made
ﬁheir appearance, in the shape of tilatersl tremor. Such a
sequence 9f svents is gxceedingly suggestive, although I admit,
as far as the series goes, it is unigue. It may ke taken to
show that w#herz liver symptows are present at all they antedate
the lenticaslar syuptoms.

C.d., my csse V, hed unmistakeable liver synptoms duaring
ilife in the forx of sscites and bdedema, and in this resgect
the case is uanique, t290: none of the others has presented the
c¢ombination of liver aad oFf lenticular sywmptome at s2ne and the

same tire. From the clinical record, it #ould sppear that
the t#o ran a course pari passu. Ahat impoctance to attach to

these facts it is difficult to deterwine., Cases bkoth more acute



and more chronic than this one have not shown any liver
symptoms at all, There way have besn some coimplicstisn or
pathological complicatisa which groduced thzm in the case
of Sid.

It #e suappdise the conditing to be of toxic origin, we have
to accouant for tne continued action of ths morbid sgeant, as
it is unlikely that once lenticular degeneration commences it
must proceed inevitably without further ad»n., Now wh2n we re-
membsr that the disease of the liver is a universal featuars,

" that it is always advanced, even in the acute ceses, and

that no other viscus shoas & constaat change, it is natuaral

to suggsst that this dissase has to2 do wita the continuance
of actinn of thne toxin. Furthse, the microscopical evidence
furnished by examination of the livse groves that the chaanges
in it esre elways asctive sond some of them rscent, for necrosis
and regeneratbtion procesed side by side. This wmay, I think, ke
taken to suggest that the wmorbid process is never in abeyance,
ﬁa far as the liver is concerned, .that fresh areas of that
organ are attacked wshile others rscuagsrate, Cn the other

hand, as Homen’s and my o2wn cases coanclusively demonstrate,
the longer the duration of the disease ths greater the disint-
egration of the lenticular nucleus., Hence #e are justified in
advancing the hypothesis that disease 2f the liver is 1in sowe
nay the cause 2f thes lenticular disease. Beyond this speculation
is at present undesirable,

While perhaos it may be a littls difficult to conceive of
prolonged toxic sction such as one or twd> of the cases are
Ipresumed to> show, ne should remember that between the acute and
éthe chronic cages there is no violent distinction, as far as
iduration goes. The exact duration of the series of cases, in
‘order, is as folloas: 4 moanths, # months, 12 mdonths, 2 years,
‘2% years, 2 yessrs (twd), 4 years, 4% years, £ years, 7years.
This fact alone is in accord with the hypothesis here offered.

5, THE TOXIN HAS A SPRECIFIC ACTION ON THE LANTICULAR

NUCLRUS.
When we talk of & toxic conditiosn we invariakly thionk of
8 generalisel condition, but many toxins have a specific

ection, instaances of ahich readily suggest themselves, In

progressive lenticular degenepation



the action of the toxin is both general and local, Among the
effects of the former process arec the disturbances of metabolism,
mors gearticularly in the acute cases, the mental signs of
toxasmia, and so on, The local effects of the toxin are seen
in the degeneration of the lenticular nucleus o2n toth sides.
In tnis respect ay case IIT is gsrticularly instructive, for
the disease has not progresssed too far: we can ssc, as it
were, degenerationan in the making: we can follow ths steps
in its establishment., It is unnecessary to rereat wshat has
‘often alreddy been noted, that the selsctive action of the
‘morbid agent is by far the most striking characteristic of
‘the diseassg--optic thalamus, ianternal cagpsule, aand caudate
:nucleus intact, lenticular nuclens zkbhemafkem shrunken,
atrophic, crumbling, Let it not ke svpposell thst this selectivse
action is merely a question of vascular distribution: a _
glance at the accompanying diagrams will dispel the idea;ifﬂl Sy
According to the latest and most accurate researches the {. r
lenticulae nucleus has twd, if oot three, main sources of
vascular supply, distinct frowm eachk other. ¥Were ne dealing with
disease in & gparticular vascalar distritation the structural
cheanges would be quite different. Look at ths cavitation of
the right lenticular aucleus in figuréignd observe hom well
preserved all the tissues are round i%. Tt is abundently
clear that no vascular suapply will aceount for the steady disinte-
ération of a callsction of grey matter in one place while other
collections of grey metter, 21l round it, are entirely unaf-
fected. Further, there are no changes in ths blond vessels
such as one ugually associates with vescular disease, anda it
is in my opinion guite possible that in the affected areas
the degensration of the vessels--their fragility and thin-
ning--is the result of the degeneration round them. This
would certainly seem to be the case with the wessels rouand
the cavities in case I. Thars is no direct evidence that the
toxin, whetsver it be, scts on the nuclei via ths blood-
strzam, It may be a matter of lymphatic spread.
How, then, are wme t2 explain the facts? Is there a direct
.ehemical or structural affinity between the nerve elements of
the lenticular nucleus and the presamed toxin? We cennot

ganinsay the fact of the restriction of the process to that






nucleus at least to> a far greater extent than in the case
of the other basal ganglia, Can agy ligZht be throma 2n the
subject?

I am abkle to bring forward an analogy of an excesdingly
interesting and instructive kind.
Within the last fea years, four aifferent German aathors,

viz. Beneke, Schmorl, Esch, and Pfannenstiel, have described
cases of a rare varietC} of icterus neonatorum, distinguished

as icterus gravis neonetorum. This form of the disease is

familial, occurs in the earliest days of 1lifs, and is fatal
in a very short time, the infants rarelpg living longer than
a week of two., They arz acutely Jjaundiced: every tissue of the
body woald appsar to9 be bilestained, so acute is the process.
Successive infants in a fawmily may bes azffected. Now the
remarkable thing is, that while the cases 42 not show aay
special nervausszﬁgggzi the distribution of the bilestaining in
the cerebrum and central nervous system generally is extra-
ordinarily selective, Femembering that ths infaats are acutely
and universally jaundiced, we canndt help being astonished at
the fact, as established by all these writsrs, that in the
brain the lenticular nucleus 2n each side,
thes corpus Luysii,
the cornu Ammonis,
thes nucleus dentatas and olives,
the sensory nuclei of the medulla and pons, in particular
the eighth and tenth, and not the motor nuclei,
ere spacially singled out and are stained a bright yellow, in ths
case of the corpus Luysii and the lenticular nucleus an in-
tense yellow, while the cortex cerebri, the caudate and optic
thalamus showsn only the faintest tint, or none at &ll! _
This “Kernicterus” es the CGermans call it, was faand by
Schmorl 2 times in 120 csses of icterus neonatoruwm; it is not,
therefore, so exceedingly rare. Now observe ths selectiveness
of it. The lenticular nucleus and corpus Loysii are specificelly
mentioned by all as beiug deeply stained, while the rest of ths
corgus striatum, end bhe optic theslemus, escape. In other
words, we have a locsalised incidence 2f a poison, or whatever
we like to call it, on particular nerve cell groups, and this

poison clrculating in the system, is esssociated with hepatic



disease. In thesz cases there is no evidence of infection of
any ordinary type: the liver cells are swollen &na some ars necrosed:
syphilis can be excluded. This disease, whatever be its origin,
occurs in families, is fatal during the first few weeks of
life, and is characterised by orofound end generalised icterus:
yet in the brain certain cell groups are singled out, others

are untouched. Microscopically the bile pigment is found in
the nerve cell bodies, znd in thir immediate neighbourhood
masses of pigment may be deposited,

Now in ordinary cases of jaundice in older people, frow
whatever cause arising, and in the Jjaundice 2f congenttal
bileduet obkliteration no such selective staining of grey
matter has ever been found, as far as I heve been able to
discover., We cannot, I hold, resist the conclusion that in
familial icterus grsvis neonstorum, of the Xernicterus type,
we are dealing with a highly specialised disease where &
toxin presumably of hepatic origin exhibits an affinity for
the lenticular nucleus and corpus Loysii, in addition to
other smaller collections of grey matter, while it leaves
the optic thalamaus and caudate nucleus untouched, or practic-
ally so.

The analogy Kernicterus offers to progressive lenticular
degeneration is therefore profoundly suggestive. A whole
field for research seems to be opening ap as wne study these
t¥d disesases more closely, but in pointing out the analogies

betwzen them enough has basen said at orsseat,

€. THRE NATURE OF THE TOXIN IS BBHECULATIVE: IT IS PROEABLY
NOT MICROBIAL.

Thers is no evideneme that progressive lenticular degea-
eration is wmicrobial in origin., Only the modern cases have
beea examined from this point of view. IP two of my cases
there was abundant trasce of infeetion of bacterisl type,
but every reason to suppose, at the same time, thet this in-
fection was terminel, and therefore of no pathogenic sig-
nificance. The third case, although examined Jjust a&s wminutely
for signs of becterial invasion, was negative, Hence we may

dismiss this idea. Possibly the toxin is of the pature of a

lipoid.



CHABTHR VI.

PATHOLODGICA AL PHYSIOLOGY o R

THE MORER I MPORTANT 8 YMPTOMS,

The symptoms which stand out conspicuosusly in the syn-
drome of progressive lenticular degeneration are treswmor,
muscular rigidity and contracture, dysarthria, and emotion-

alism, and these we shall consider briefly, in turn.
1. TREMOR,

In at least B of the series of 11 cases tremor wnas ean
early, e prowinént, and a progressive symptom: in two others
it was not gquite so notsworthy, clonic and tonic spasms btsing
specified as the type of involuntary wovewent present., For
practical purpo2>ses, howevsr, tremor, of & more or less regular
rhythmical sort, is in the very foreground of the clinical
picture. Whence does it arise?

The idea which was forwerly held widely--see, for in-
stance, Sharkey's Goulstonian Lectures for 1888--that tremor
was of cortical origin, and due to “cortical irritation””
whatever that may meaan, must bs given up. Howen'’s rswark
that in his tremdor cases it is to bs regarded as “Ausdruck
einsr Corticalreizung” will not suffice, indeed only leads
to confusion. It appears to bs clear that for tremor we must
have integrity of the cortéco-spinal paths, In favour of this
vien are the facts, which hdold good in my own casses, that
with excitement, or with volitional effort, the tremor usu-
ally increases. It bhas long been racognised, in fact since
the days of Eenedict, that tremor is of fregueant occurrence
in lesions of the basal ganglia and midbrain, and that while

it frequently comes on after an etbtack of hemiplegia--so
called post-hemiplegic hemitremor--the slighter the pars-
lysis the more likely is the tremor to ke conspicuous. A
large numbsr of tremor cases have been collected by Holmes
(Brain, 1904) as a result of the =2nalysis of which it appears
that trewor is more constantly associated wsith lesioans of

the tegmentum than with any other part, whereas athetosis

and posthemiplegic chorsa--so0 called--are associated rather



with lesions of the optic thalamus, A certain number of
cases of true tremor, however, have been noted with lesions
more sarticularly of the lenticular nucleus, There is in-
creasing clinical and expsrimental evidence, which it would
be undesirable to enter iato fully in this place, to show
thet with lesiaqs'of the nucleus ruber and the descending
rubro-spinal tract of Monakow tresmor is prone to maksz its
appearance, It mey, in fact, be taken as established, and
I have personally seen pnumerdus midbrain cases to corrodbor-
ste the contention, that lesions 5f the cerebello-rubro-
Spinal systew are assadciated with tremor. The rukro-spinsl
system is part o2f the extrapyramidal motor system, and the
more intact ths cortico-spinal paths ars, the more likely
is tremor to develop with lesions of the formesr.

e cannot, however, suppo2se thet a positive sywptom, as
tremor is, can arise from & negative lesion, Legenerstion
of Monakow’s bundle cannot cause trsmdor: it may allow it.
The presumption therefore i8 that with impairment of the
raubro-spinal system souwe influence of an inhibitory or
sSteedying nature is rewoved, and trsmor becomes possible.

The next point is, that we cannot imagine the nucleus
ruber to be isolated from abdve., In other words, what are
its central connections? Can we not have impasirment of the
system’s function by lesions central of the nucleus rubter?
mhere is increasing evidence to support this contention, and
I hold that the disease known as progressive lenticular
degeneration is conclusivs prodsf of it, I have shown that
in my cases the ansakenticularis is degenerated, &s wnell as
certain systems conrnected with the corpus Luysii, as a result
of diseass of the globus pellidus, Cejerine has traced degen-
eration descending from the globus paellidus via the ansa to
the capsule of the red nucleuas. In my experiments 1 have
treced descending degeneration from the globus pgallidus to
the red nucleus on the same side. Thus the rubro-sgginal system
is dircectly linked with the lenticular nucleus: in fact the
latter may be said to form its ceatral station. We may ex-
cect, therefore, that lesions of an extrapyramidel system,

from lenticular nucleus véa ansa end nucleas raber tc spinal



cord, will be associated clinically sith tremor, Let it
not be supgosed thst snly in lenticular degeneration of the
type here discussed is trswor found. FKhein of Philadelphia
hes recently published =& beautifufig?'posthemiplegic tremor
from a btilateral lesion of the lenticular nucleus, and thsre
are others on record,

A further point, however, is &as to the produztion of the
tremor. We have seen recason to bslisve that iwmpairmeat of
the steadying action of the lenticdlo-rubro-spinal system
allows tremor to supervene. Does this systeam act upwards, or
dowgpwards? In other words, is it because of defect of action
of the rubro-spinal system on the snterior horns of the cord,
or because of removal of influences passing upwaerds to the
cortel?

The connscticn of the lenticular nucleus with the cortex,
according to my expesrimental evidence, is almost entirely
indirsct, via the optic thalamus. Of the degenerating fibres
from lesions of the nucleus an immense number pass across the
internal capsule to the outer, posterior, and infzrior parts
of the thalamus, The linkage of the thalamus with the cortex
is very intimate, not merely with so caléedsizgggi areas, buat
as Sachs heas shown experimentally, with the motor area. On
the other hand, direct implication of corticael fibres frowm
lesions of the lenticular nucleus is winimal. The nucleus is
practically autégenous. Hence in disease of the lenticular
nucleus, if at all wmidespread, we should expsct considesrible

functional defect via the thalamus on the cortex.

WMhich of the two paths is responsible for the tremor is

difficult to decide. In view of the fact that tremor is

more common in lesions below the nucleus ruber, and irplicat-
ing it, thea in lesions of the lenticulo-rubro-spinal systen
above the red nucleus, I think probably it is the dowaward
connections of the lenticulsar nucleus that should ke associated
eith the tremor, whereas the upward conneciions, as we shall

see immediately, may bte connemted with the rigidity.



2. RIGIDITY AND CONTRACTOURE.

All of the series of 11 cases showed rigidity and con-
tractare in greater or less degree. Rigidity, therefore, may
be taken as a cardinal featurs 92f the disease, We have al-
ready seen that this rigidity, or rather hypertonieéity, is
different from the ordinary spasticity following on lesions
of the cortico-spinal system., In an ordinary cese of spastic
paraplegia it is often found that when the limbs are put into
such & position as to2 relax the mascles the latter are not
realy hypertonic: consequently the stiffness and dragging of
the feet are the result rather of weakness of the flexors,
their antagonists being by conbrast hyperactive, In progress-

ive lenticular degeneration, however, if we take a limcb and
move it passively, we are conscious all the time of an sense
of increased resistance, both in flexors and extensors, and
though we relax the muscles as far as possible they feel

firm and hygertonic on palpation. Eesides, from the pathalog-
ical standp2int, there is absolutely no degeneration in the
cortico-spiaal or pyramidal system: hence the presumption is
strorg that the rigidity is of extrspyramidal origin.

It is true, of course, that the questinn of muscle tone
is far fror teing settled, and much of the evidence 2n the
subject is rather conflicting. In the present series of cases,
howeve, we have no reesan to suppose that the hypertonicity

of the masculaturz is myogenie. The cllinical history espec-
ially of my case III suggsests that ths contracture of the
muscles is entirzly secondary to the rigidity and immobility
of nervous origin. We have sean how contracture-zttitudes
precede tne permanent establishment of contractures. There
is no pathological evidence of such changes in the muscles
as to suggest a primary muscular inflammation or other pro-
cess to produace rigidity. We conclude, therefors, in all
probability, that the rigidity is neither nmyogenic nor
pyramidal,

Now the next point is that this rigidity is closely assoc=-
iated with the tremor, proceeds pari passu, varies from
time to time as does the latbter, comes in “attacks” of slow

spasmodic tightening and relaxing of the muscles sometimes,



epecially in the acute cases, and the trzmor too is osccas-
ionally noted to come id “attacks”, It has bzen suggested

by Dr Hughlings Jackson, in regard to paralysis agitans,
thet tremor is rigidity “spread out thin”, and conversely,
rigidity is trewor “run together”., The idea is illuminating.
It may be that in progressive lenticular degeneration such
an explanation is more than probable. In any caese the assoc-
iation of the two, in varying degree, is s characte:istic
of the disease as of paralysis agitans.

The suggestion whiech I offer, then, may be expressed in the
following way. fisesgse of the corpus striastum, and in part-
icular of the lenticular nucleus, especially if it is tilat-
eral, removes an inhibitory influence, a stesdying influence,
on the innervation of the corticnspinel paths. Prssaumably
this influence is exerted via the thelamus, at least in part:
perhaps also via the rubro-spinal descending system to the
anterior horn of the cord. In the sbsence of this influence,
this “Hemmung?”, the pyramidal systew gets out 2f hand, end
there is increase of tonicity in all tEe skeletal muscles
reached by the system, as well as tremor wshich is aggravated
by voluntary movement, There is ndo true paralysis, for the
system is intact from Betz cells to musecles, tut its function
is weak and gresatly interfered with.

It may be that the afferent impulses to the motor and
sensory cortex from the thaelamus ere altered as a resalt of
the disesase of strio-thalamic paths: in apy cese we must
postulate an indirscit ceusation 0L wie rigialty, for, as
has been said, the lenticular nucleas is practicelly suto-
genous, )

The presence of contractures in extrapyramidael diseass is
of interest and importance, With the exception of psaralysis
agitans tne dissase shich is hesrs describzd is the first,
appareantly, in which contracture has bsen shown to occur
with en intact pyramidal system. The fact brings paralysis
ag itans and progressive leaticalaer degeneration sven closer

together.



8, DYSARTHRIA.

It ssews wost natural to associate the dysarthria which all
the cases have shown, sith the rigidity of the musculaturs.

The late 2rofessor Brissaud was the apostle of the theory
ahich placed subsiaiary centress for articulation and deglut-
ition in the patamen, According to this vies, thek dysarthria
that is so comwon & featurz of pseudopulbar parmlysis is

not due to imgasirzent of the capsule fuanections, i e to in-
volvement of true pyramidal fibres, bat to implicaetion of
these secondary centres in thsz sutamen, or >f the fibres
coming from them., But the rasearches mors sspecially of
Somte (Thdse de Paris, 192)) have dewdsostratsd the eredo-
sousness of this thesory. In pseudobulbar cases the caase of
dysarthria and dysphagia is involvement 2f the fibres from the
lower part of the motor cortex, via ths gsna of the capsuls,
to the nuclei of the pons and medulls, sowmeahere in thszir
coures.

Now in my case I it igs true that the genu fibres are im-
plicated, on one sides, &t least, But it is fortuirate that in
cagse III &n equal dedrze o2f dysarthria and dysphagia is not
essociated with sny pyramidal lesion whbatsosever., fde must
assume, therefore, that these aymptoms have another explanat-
isn than that of pseudobalber palsy. The most naturml =z=xplan-
atinon to give is that ths muscles of the throat, pelate,

and tonguae, mﬁﬁ% just &s involved in the overaction of the
pyramiaal system as any of the other muscles of the body.
Accordingly their volitional control »gi Just as feeble, ana
just as impsrfzet. This view, moreover, brings these symptonms
gnbirely into line with the others, for in the clinical his-
tories it wéll be remembered tnat the dysarbthria andthe
dyschagia wesre botb characterised bty varisbility. Were they
due to structural defescts of their innervating nervous -aths
I 30 not see how this variability could be explained satis-
faetorily, If we think of it, bhowever, as due to variable
disturbance of a controlling, steadging, inhibitory influenee
.exercised bty & large ganglion that is slowly degenesraling,

it #ill T thiank ke agrsed that the suggsstion is ewinently

feasible,



4, EMOTIONALISM,

Wiz cannot delay over a consideration of this symptom, so
prominent & featurse of orogressive lenticular degeneration,
meinly beceuase the associatina 2f rire and glearsr spescod-
igue aith discase of the basal ganglia hes long been recog-
niszd, Thes emxdotinonal rsaction of ell of ths cases I have
personally observed was excessive: in by fer the greater

majority of the reported cases the tendency amas to laugh, end
not to cry. I could not determine that the spesmodic laughing
was associated with any definite affective tone: if enything,
I should say that the patients did not experience the emobion
ahich their mascalatbtare seewmed to express.
The exact nature of the association, however, betaecn
the distarbence of this functisan and the structursal regions
concerned is not elucidated with completeness., Following
Nothnagel it has been commonly tsught that it is in disssese
of the thalamus per excellence that involuntary emotionalisn
sccurs, ana there is much evidence to support this hypothesis.
But how this disease causes, or allowss, the symptom, is
another metter, In my cases the main lesion wes lenticular;
the thalamus was involved, if at all, only secondarily,
and presumably meinly in a functional way. We mag suppose
that the involuntary laughing is on a par witn the other
symptoms shich indicate defect of cortical control, however
arising; it is a positive symptom, requiring for its manifest-
ation an unparalysed pyramidal system, &t least of the lower

mobor neurone,



CHAPTRR VII,

7.

S YNDGERKDOIOIME J: T H E CORPUS STRTIATUO M.

After the full déscussion of the pethologicel physioslogy
of the more imccrtect symptoms of progressive lenticulsr
legeperatioc it is unnecessery t> cover the ground agein from
ancther stendpoint., While it is desireslle to crystallise our
ideas on the symptometology of disesse of the corpus stristun
I cannot do more &t present than give & krief revee ¢’ensemble
of what we have leerned frow & study of the ar;ZZ:IEE_:FI;:#“
forms the sulject of this Thesis,.

I sball not sttewpt to sift the volumknous litersture on
the physiclogy end psthology of the lenticulsr nucleos sand
corpue striatum generslly. Only thbse wmho heve hed osccasion
to wcrk through it, s hes teern my 1ot for the last yeer,
can realise bow &onflicting anéd how scettered the evidence
is. It would take up too much spsce to refer 1o the more
impertsrt pegers cnly: bat in order to defend the sEtenent
tret bithertc our knowledge of thbe furnctiors and pathology
of the corpus stristun hes teen notorisusly indefinite I
shell content myself &t present with one or two guotstions.

In the first place it is well kpown thet emell lesions
of the corpus striatum may bte entirely && lstent, giving
rise to no discoverebls symptons aoring life.

It is slso known that while lesiope of tbe lenticuler
nuocleves are often associsted wilb hemiplegia on the opposite
gide, most of the evidenee goes to suggest theat the pere-
lysis is due to cepsuvler involvenent., In fact the gresat

difficolty in ordinsry cases 2f beewmorrhage, thrombosis, end

so on has aslweys keen thet the internsl capsule is lisble

to be impliceted. In the lest editior of ris “Cehirnpethologie”
Monakow is forced t2 adopt ® nefgative esttitude. “In spite of
the investigdetiors of numerous experiventers, we kroa &s

little of the clinicel effects of lesions of tbe lenticuler

and cseudate nuvclei, or as much, ss Nothresgel did 25 yeersego”.
ihat is wented, then, is & series of cases of uncomplicsastea

lesiore of the nuclei, large eposugh to rroduce effects, tut



not so large ss to invede the capsvle. If the cortico-gpinal
patbs are irvaded, theo the clivicel picture chenges st once,
If Monekowls attitude is negative, oStkers have bteen more

told. #ithin recent yesrs one or two contritutions to the
subject hsve emapnegted from Americen authors. To show, however,
how essentielly speculstive and practicelly useless such
positive stetements have beec, T may ke ellowed 1o cguote one
of them. Lana, Journal of pervous and nentel discese, 1908,
writes as follows: -

“The corpus striatunm bes not eny independent or specific
motor functisn, It probebly hss sonme supplementsry notor
function, especiully in conpnection with articulstiorn.

Tt may havea some control over the bladder(double lesioce).
It seewms to have some control over vesowober and trophbic
conditions of the skirn, It bas no thernic centre. It may
have some supplementsry snd sssoccistive psychice function,
s> thet lesions effect wemory snd ipitistive. In severe
gas poiscrning there is a double softening of the lentic-
oler nuclei, due to thrombosis of “the ertery cf cerebral
thrombosis?”, and there result vesomotor and gengrenous
conditions of the skin, so that these conditions in
connection with & bistory of cowme from g&s coisoning

form & group of symptoms cslled “the syndrome of the

corpus stristum”, ¥

Anytbing more unsatisfactory it would be inmcossibkle to coon-
ceive., #hy come, vaesowolor pelsy end gangrene, the resvlt of
gas gpoisoning, should be dignified with & titde such as
“syndrone of the corpus stristum”, I uvtterly feil to sepprebend.
In these patiects who die of ges poisoning it is true that
soretimes the lerticular nocleuvs is scutely esoflened on
toth sides, but these sre ovct the sort of cese in whicht to
differentiete corpues strietum sywptoms. In scute gaes poiscving
the futility of attempling to localise seems olvious.

I venture to assert confidently thet in the disesse
whick I call progressive lenticular degenerstion we heve &
better opporturity then hes ever offerec itself Lefore, of

differentiating lenticuvlar fror cortico-spinel symploms.



I consider thet in this respect my cese II1 is most valuable.
Fere, with perfect integrity of the cespsule, and pyranidsl
pathe generally, there is satrophy of the lernticuler nucleus
on both sides, &nd there follows s trein of clinicsel symptooe
corroborated by the results of & nunber of other cases =zll
collected here so thet & revue d’ensewmble provides & striking
confirmetion of the genersl stetenent.

The SYNDROMR OF THRE CORPUS BTRIATOM, therefore, whiclk I

put forwerd msy be expressed es follows.

IN PUKE UNCOMPLICATRED BILATERAL LESIONS OF THE LENT-
ICULAR NOCLRUS, AND CORPUS STRIATUM GENRKALLY, PROVIDRD
THEY ARR O8 SUFPICIRNT 3IZF, THE EYMPTOMS ARE EILATRRAL
TREMOR, RIGICTITY, AND REVENTUALLY CCNTRACTURR OF THE
MURCULATURRE CF ALL THR EODY, WITE DYSARTHR1A ANC RMCT-
IONALESM, EBUT WITHCUT ANY ESENSDORY CISTUREANCE, WITHCOUT
ANY TRUR PARALYSIE, AND WITHOUT ANY ALTHEATICN IN THR
CUTANECUS BREFPLEXES,

TP THE AEDOMINAL REFLKXES ARE ABRRENT, Ch THR FLANTAERS
OF EXTENSDR TYFR, THEN THE SYNDROMRE IS ND LONGER FPUKH.

In view of this syrdrome, thus differentisted for the
firet time, we must give uvup the loose wey we hsve adopted of
referring to “orgsernic” end “functioosl” disesse of thte ner-
vous system. FWe talk of a patient “heving no orgenic signs?”.
My ceses of progressive lenticuler degerersation had “no
orgenic sigps”, yet & more seriovs snd grave orgsenic disesse
of the nervouve system it would be imgoseible to imegine.

We most distingoish between pyremidel end extrepyresidel

robor disease hence forwsrd, otherwise we shsll do whaet wes
dgone tc the poor cresture thet forms case IIT in the historicel
survey (Ornercd’s ) and put bhim into & beth ty way of cor-

rection, helf killing bim as & resclt.

It nust strike ell who esre fenilisr with pervous disesse
thet the simplest aey to describe peralysis egitans is
that it is an “extrapyranidel wmotor diseese”. 1 am convicnced

that the key to its mystery is to be found in defect or



impairnent of function of the corpus stristup, In this
connection it is most instructiwe to learn thst in a recent
paper Jelgersme has found bileterel degeneration of strio-
thelanic fibres &and ofkha lenticular bundle of Forel in
bhat disesse., This is khe right treck, &nd ere long we shall
te sble to cry “REurske” to ensther of the connon disesses
nhose incidernce is es freguent &g their explenetion hes teen
elusive,.

The whole study of the syndrome of the corpus striatun
sould reqguire & monogrepb for itself, Eut enough hes been

seid, T hogpe, to indicete the lines for further resesrch.



CHABTRER VIII.

EXPERIMBNTAL RFEES8FRARCH O N T H R
ANATOMY A
L R NTI

N D P HY 3TOJODLDJGY o F T HER
UL AKR NOCLRDU 3.

[®]

With a vies t> elucidating some of the vexed gquestions in
regard %o the corpus striatum end its connections, and in
the hope of learning somsthing definite as t2 its physiology
I commenced a series of experiments under the asgis of Sir
Victbr Horsley, in his laboratory at University Colless,
London, These experiments were begua rather more than 2 year
ago, but owing to the time taken up by hospitsl dutiss they
have progressed less rapidly thao T should have liked, and
they are not yet completed, Nevertneless I have sbtained &
nacbesr of positive results, wabhich will ke duly set fortn in
the saubseguent pages, It will, I bdope, be understood that
I do not attach finality to these results, for in a mattsr
of this kind it is desirsble one should prove all things by
ebundant repetition of experimsnits, Eut ath the same time
in the snimsls we have expesrimented on I heve obtained results
so identical that the conclusions T shall drew arcs Jjustified

amply, and may be taken zgs proven, as far as I have yet gone.

MATERIAL,
For the purposes of this experimental research I have
used cats and monkeys: the latter usually either ths ordinary
rhesus wmonkey, or the bonnet monkey. I shell guote the rssults
'of the coumplete examination of the brsin of 10 monksys, after
experimental lesiomes. The cats I shall not refer t3, as I
have not done so maany >f them, and their corpus striatuaw
differs in sowe ways from that o>f animals higher in the

vertebrate series.

METHOLE,

All the lesions have been mede by means of the Stereotaxic
Instrument of Horsley and Clarke, wshich is fully described
in BRAIN, vol 21, snd therefore need cot be further specified.
Very briefly, this is ano instrument forg directing & needle

in any one of three planes. The average size of rhesus hesds



varying very slightly within certein linmits, & brass cage
is devised inside which the animal’s head is fixed. The
vertico-transverse pleae shich passes through the external
auditory plane on eithsr side, acd known as the intsraural
plans, is taken as the zers plane. On the brein it passes
almost constantly Just behind the upper limit of the fissure
of ERolandoa. A horizoatal plane passing theouagh the inferior
margin of the bony orbits and the suditory wmeabti, known as
the basal plane, is taken &s zero for up and down measure-
menbs,

The needle which is employed consists of a fine double
capillary glass tube, inside which are twso fine platinum
#ires. At the end of the needle they are expised for about
half & millimetre, and when thsy are connected up by tke
wires from the o2ther end, and a constant currzcg allowed to
pass, & beattifully limitsd electrolytic lesion is readily [ 7,
obtained, rpassing in circles from the points of the wirss.
In my espsriments most of the electrolytié lesinns were made
by a8 currsat of 2-5 mwilliamperss ranning for 5-15 minutes.
The damege made by the passing >f the needle through the
cerebrael tissues is astonishin%%slighb

and again,

)as I have seen again
The next point is t> know whers to £>. We have used for

this purpose a series of photographs of ths vertico-traasverss

sections >f a frozen rhesus head, cut twd millimetres thick

and numbered from the interaural plane foraards. A plane about

12 millimetr2s in front of the interaaral plane cuts through

the three segaments of the lenticular nucleus. Accordingly we

move our neeile carrisr 12 millimetres along en antero-posterior

btrass bar, shich brings the paint of the needle opposite this

desired pglane. Then the depth of ths area we wsish to reach

from the surfacse is measured on the photogbaphs, and founa

t> be say 12 millimetrss, fie therefore move the needle in 1f

millimetres feom tne cortex, and know for a certainty, 1if

we ars the corrsct height above the basal plans, that the

goint of the needle is sowmeshesre in the globus pallidaus. The
precision of the iastrument is admirable, and from tne very
first animal experimented on I began to get positive resalts.

In the experiments for which the instrument was usea first,



‘ e,

- 223



Fo

§lot Aol Uatin 1] Aovy, 28AALT
Nl e dta, ~ ur & Cordiz.

N —



by Clarke and Hobsley, the instrument was employed so that
the needle entered by the posterior sspect of the brain,
For my purgoses it became necessary to enter it from the
side, and accordingly a latersl bar sttachment was devised,
which is seen in the accompanyiang photogrephs. The needle
can thus bes entered from the side, end the attachment has
oroved satisfactory in every way. It does not take long before
one learns where the projection of the corpuas striastum on the
lateral aspect of the hemisphere is t> bte found. Spesaking
generally, if the needle be introduced through the ospercutan,
through the extresme lower ead of the third frontal convolution,
through the upper or widdle part of the supsrisr temporal
gyrus, 2ne is certain to strike the lenticular nucleus, at a
depth of 12-12 williwstres. In order, hosever, to makcsu}e,

#e stimulated at intervals ss the needle wss moved inwaras.
KE3ULT2 OF STIMULATION RXPRRIMENTS.

Although the leaticular nucleus in various sections was
stimulated fraquentiy, I never obtained any definite motor
phenomena that could be attribauted to its stimalation. On
geveral occcasions the animal 2peaed its eyes, “woke up”,

as it were, from the anaesthetic, but this cannot be considered
& local phenomenon, Gn'saveral other ocgasions I saa the
eyes Jjerk a little to one or other side, ususlly the opposite
side, and then “fix”, but this t2o cannot be beld as a parse
lenticular stimulation result., Other movements somebimes ob-
tained wsre unmistakeably of cepsular origin.
It may be seaid, then, from numerous experimeats 2n macecus
rhesus, and macacus sinaiticus, that the‘putamen and globus

pallidus asre elsctrically inexcitable.
RESULTS OF RLECTROLYTIZ RXPRERIMINTS.

I. Ehesus 248,
The lesion is a small electrdlytic one in the upper and
enterior portion of the right putamen,
The arsa of the putamen &affected by the lesion is alwnost
gxactly one quarber of its vertical height and o2ne half
of its breadth. The lesion extends frow the anterior

limit of the putasmen becksards to where tne midale zone
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tegins, i e it involves about a quarter o5f the putamen trom
before back, as seen 20 horizontal section. The sitse of the

lesion is seen ion the accompsnying ohotagraph,
o
Fppao _
a. There is very slight descending degeneration from the

Degenerations,

needle track downwards rouad the ceapsuole of the putamen,

E. The slight degeneration of scattered cortical fibres
from the needle track need not be further sbecifieﬂ.

c. From the site of the lesion there is very well marked
end easily followed fine degeneration in numerous
bundles of fibres of the putamen, all, without a single
exception, degenerating downwerds, backsards, and in-
wards, towards the mesial plane, It is strictly confined
to thsses pencils of fibres on the mesial side: i e
there is no degeneration outwards or upwards,

As one goes back thes degdeneratad bandles gradually convercge
as they go downwards, and fresh “pencils” of fine normal
fibres make their asppearsnce to take the place of the
former,

Ey the time the external medullary lamina is reached

the degenerated bundles have convergea towards its

upper and middle thirds, There are practicelly no
degencebbdd fibres to bte seen leaviig the bundles t»>
enter the lamina, By far the greater number of them pass
directly across the lamina, In the middle zone the
degenerated bundles have coanverged still more, and the
degeneration becomes & little diffused. Some of the
fibtres keep closely together, however, and can be traced
as a anarrowing pencil, gradually losiang its degeneration,
scross the middle zone, ecross the internal lamina, to
end by 4diffusing 2ut in the centre of the inner zone of
the globus pallidas. By this time complete new bundles
have taken their place in the putamen and in the middle
ZONE,.

None of the degenerated fibres that reach the inner zone
pass either up or domn in the internal lamina.

Az the degenerated bundles travel down and back they slowly

diminish in gquaatity, garticularly afterr rsaching the
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middle =zone.

There is no evidesnce of sny fibres resching the thalamus.
There is no evidence of any of the degesnerated putamen
fibres entering the internal capsuale.

There is no degeneratiosn in the ansa lenticularis,

f

II. Ehesus 210, j

The lesion is & large one, and as it were double, The

main part of it is indicated ina the drawings. It occcapies
the ahole of the outer portion of the putamen, extends
mesially half say acrass the nucleus, and vertically
destroys at least a third of it, COnly the anterior portion of
the putamen, bbwever, is dirsctly involvsd in the lesion,
In addition, the bubbles of gas have made their way up-
mards end forwards, round the capsule of the patawmen,
separatﬁiug the latter from the white matter adjacent, and
desteoying its outzr margin, The lesion hes completely

cut across a great portion of the fibres entering the

internal capsule on the aoterior side.

[ 4 7 ]
- | —fe, 1 .'r . . -— | '
Degenerations, Juu-uu\;h; (o9

a, Theres is descendiné degeneration, not so much as might be
expectsd considering the degrse of destraction, from the
lesinon 2long the caposule of the putamen. It soon disappears.

b. There is markea degeneration of cortical fibres from
the upper aspect of the lesion, outwards to the cortek
and sls> turning across the corpus callosum,

¢. Thers is abundant degeneration of putamen fibres, in
tundles all passing mesially, and at the same time down
aad back, The amount of degeneration from the lesion
is exactly proportional to the size of the lesion, &s
in Rhesus 248, which shoas that the degeneration originates
in the putamea. The degenerated bandles occupy at least
one third of the verticel height of the putameon.
mhey cesn be traced easfily across tne duter wmedullary
lamina, across the miadé&_zane, scrase the internal
lamina, right into the centre of the inner zone of the
glotus pellidus, As they traverse the nucleuas they convergs,

gradasally diminish in goantity of degenersated fibres,

end in the middle &nd more Pertj
1cularly

3
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the inner =zone, diffuse out.
They give off a very few degenermted fibres to> the outer
lamina--o9nly a8 very small prooortion »f the tﬂgl number of
degenerated fibres--2nd an equelly small smount to the
inner lemina.
They cannot be traced beyond the globus pellidus: they do not
enter the ansa lenticularis.

d.There is very little degesneration from the putamen into
the caudats across the upper third of the iatsrnal capsule:
in kaék fsct this degeneration is gusstionable. EBut numbers
of healtny fibres come in the revsrse directioan,.

e. Theres is some degdeneration ascross the internat cagsule
from the putamen or rather from the upper and anterior
part of the middle zone into the lateral aspect of the optic
thalamus, This degeneration, however, is much tetter seen
in some instances to te described telos.

f. There is marked coarse degesaeration of a large gusntity of
the fibres of the intsrnel capsule. This of course is treceatle
with the greatest ease, &nd &ffordd g strikiong contrast
with the fine degeneration of the putamen fibres. As they ran
side by side downwards and backwards they can reedily be dis-
tinguished,

The dedgensrated capsular fibres do not give off any to

enter either the osuter or the inner laminae. A fews which
pass laterelly from the capsule at these pgoints are found

on serizl sections to be abercant bundles which converge

on the main kody of degeneratzd fibres a little loxner,

There are no dedenerated fibres entering the globus pallidus
from the capsuls,

It is, however, more difficult to say whether e&ny ol the
degenerated putamen fibres which reasch the inner globus
pallidus pass 2a to mingle in the cepsule, As far as 1

can detsrmine, they do not.

III. Rhesus 292,
The lesion is almost identical nith that of Rh, 247,
A5 rer,

Legenerations. ( _
a. The usual gutaién degeneratina is got. The fibres all

pass back and mesislly., There are nd> fitres which degenerate



Sutwards, upwards,or forwards froem the lesion.

The degenerate pencils can be traced to the inner zone of
the globus pallidas. They give off practically no ffbres

to pass up or down in either of the laminae. They thin ofF

comcaratively guiekly in thie case.

There is no trace of degeneration into either the caudats

nucleus or the optic thalamus, There is no degensration

of the anss leanticularis.

b. There is some degensration of fibres round the outer

cagpsule of the gutsmen, from the needle track.

In this connection it is importsnt to note that thers are &
fes fine bundles of degesneratsd delicste fibrss which
aprarsatly enter the gutamen in its ugper a2nd anterior
portion from the outer side. The gresumpgtion is they have
degenerated from the needle tramck, for tney ars beyond

the degenerat=sd putamen srea, These fibres are particularly
interssting, as they ars the only evidence 1 have obtained
2f fibres entering the putamen frow without. They psass
dowwards and mesiaslly, skirting the internal capsule,

and can be traced for a short distsnce only, Az =zlready
rzrarked, there are at the most sbouat three o2r four such
bandles, and they are very small,

The amount of degeneration from the putamen lesion is exactly

grogportional to its size.

IV. Eonnet 218,

The lesion ispsther further beck in the putamen, and
though smaller is of interest because it is just in froant of

and above the middle zone and outer medullary lamina.

Cegenerations.

a. As the lesion is smaller the degeneratsa potamen bundles
of internuncisal fibres cannot be traced so far. On the
other hand, the iamportance of this case lies in the

point that the lesion is close to the outar lamina,

Hence the degeneratesd bundles ars at their maximum when
they cross it, and it can be resdily determeined that

no ficres of these bundles leave the latter to pass uap









or down ian the outsr lamina. All cross it without appareant
diminution in the pnumbter of degdenerated fitres. In fact,
the healthy lsminal fibres can be seen pessing right through

sone of the degenerated pencils.

V. RHRBUS R40,
In this animal the lesioan is too> small to ke of value,
but the sccompanying photsgravh is given to show the very

slight trace of the nesdle track, and its relative insig-
nificance, Aoy, o

VI, Rhesus =44,

The lesion was made well to the mesial side of the
putamen, in order to determine w#hether many or any fitres
passed round the intesrnal cepsule from caudate to denticular
or vice versa, It is in front of the middle zoee of the
latter, As 8 matter of fact thne result is almost entirely
negative, l?{v '

Dedenerations.

There is slidht degeneratina in the internal capsule,
descending. There is &also very slight degeneration of @&
few fine fibres from the caudats throagh ths internsl cap-
sule into the putsamen, but they are so few in number s&s

to2 be imoossible to trace,

VITI. Fhesus 248,
The lesion was mede in the coroana radiata just above
the anterior end of the internal capsule for the express
purpose of determining whether any fibres entered the
gutamen. It can be seen in the photograph to occupy an
area just above the putamen anteriorly, which it is im-
plicating in 63 wnay, while it has caught a gieat number of

capsular fibres from the opercutum &nd lower mobor aad frontal
"I:_.nl ;""'.' .’_ 1
area, J W (T

Degenerations. . |
a. There is gross cepsular degeneration, not o2f couarse
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anything like complste. The degeneratsd fibres are coarss, and
readily followed. Tn this case it is clear thet none of the
dedenersatsd fibres enter either the ucper or the lower
laminae,
None of the degernerated fibres enter eitner the middle or
the inner lenticular zones.
None of the degenerated fibres can be sesn to cross the
capsule of the putamen t> enter it from the oater side.

b. There is marked degeneration of associational cortical

fibres in various directions.

c. There is only a slight descending degeneration in the

external capsule, which cannot be traced far.

d, There is & beaatiful sasnd marked degeneration scross the
corpus callosuam, in regerd to> which the following interesting
point must be mentinned. While most of the degenereted fikres
meke their way to the opposits cortex, & namber 2f them turn
round to enter the opposits internal capsule ( as was
shown long ago by Hamilton). The fitres which thus enter
the opposits internal capsule cea be traced as far &s
its tassal third, on vertics-transverse section, i e to

about the level of the subthalamic regdioa.

An experiment such as this goes far to show theat the putsamen
is practically autogenous, as far as i%s maein bulk of

fibres is concerned.
VITI.Rhesus 4734,

The lesion is well seea in the figure. é% i

It occupies the upper and anterior ;ortiad'of the middle
zone, in its whole transverse extent, as well es the
neighbouring inner pert of the putamen and outer part of
the inner zone, this latter, however, only slightly. Tt
tas completely destroyed the upper balf o8 the outsr lamina,
and impinges on the internal capsule about the junction of
its upper and middle thirds.

"

Cegenerations, T N s

o
N

a. There is very slight but definite degeneration of some

fine straands of fibres from the outer part of the globus
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pallidus, 1 e the middle lenticular zone, scross the inter-

nel capsule, to the caudate. A far grester numper of healthy

fibres are cowing in the converse direction.

b

Thers is degeneration, finely grenulsr, down the crescentic
outer lamina, but it is not mach in guantity, arnd once we

get behind the actual lesion fresh and healthy fibres

at once appearnin the lamina. Tr any case, even at the

maximam of the lesion o2r @ little peosterior, not ell the
laminegl fibres ere degenersted,

A large nosber of fipe fibres, however, wnbich enter the
nucleus Ly the lamineg, sre degenereted: they, towrever, do pot
follow the lening downwerds, btot lesve it slnost st its

upper thira, end pess ipto the putsnen. There ig every

reascn to suppose these ere intercuncisl fitrees fren the csu=-

date.

c. There is very well ocerked degenereation of turdles of

fibres crossing the rmiddle zore radielly, telow snd Lbtehind
the level of the lesiom, and running nesielly irto the
inner zore. As we follow this defeneretion beckweseas we
rnotice thet these degenerated bundles edge towerds the
capsule epd cross it okliguely, but they heve reschec the
level of the inner zore btefore they start to cross,
Trhe fikres cen be followed betweern the tundles of descernding
caepsulear fibres intc the lstersal erc inferior psrt of the
cptic thelanus.
The type of this degeneratior is rether differert from that
of the pure putswsr degeneraltiors: the granclstior is
distinctly coarser.
It is roteworthy, however, that considerirg the extect of the
lesion rone of Llbe effecteu fibtres secenm toc travel ter. They
ere &8ll on the short side: the lzrgest sre these inte the
thalamos.
A namber of the redisl defenerated bundles, those more
townerds the centre, do not appesr to go further then Lhe
inuer zoone: they diffuse out, &8s the putsnmer tondles, &nd
cannot te treced beyond,
d. In eddition to the rediel degenerstior there is well marked

degenerstion of trensverse bundles in the niddle zore, i e
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bundles which are acre or less pesrsllel to the course

of the outer pedullery lenina.

coarser fibres, but the

or diffused. They can be traced

the lower psrt of the niddle

seer 1o enter the enss,

The degeneretion of these

defereration in then is more scetterec

zone,

They consist of somewhst

docwan end teck towerds

bot only & few of thenm

trensverse fibres is just es

marked as the degeverstior of the rediel fikres, buotit

does not extend so far.

There is the slightest

degepneretior of & few fikres in

the incer lamive, frowm abéve dowp, bot the enss lertic-

tleris conteins faer more heslthy

ther dedenerated fibres,

€. It is interesting tc note thet as we get furtber tack

end aowrn sonme of the redisl

fitres abich cross the cep-

sule obtliquely are naking their may into Forel®s field,

epd otbers certsinly end in the corpus Luysii,

f, Tt is difficult to ssy whether

e few of tbese redisl

fiktres ¢o not pess into tbe interri}ﬁuapsule in its

besel third.

VITT. Fhesus 4F0D,

The lesion is well sesen in the photogregh. gcﬁ WIY

Its situstion is elmosl identicel wmith thet ir Ehesus

424, Lut it bhes inveded the internsl cersule wore,

snd also the inner lamine nore,

Cegenerations.

&. The main degeneretiors sre identicsl with those

obteinegd in the precedicg eningl,

There is wmsrked degenerstior

of etrio-thalenic fikres,

easily tracesble scross the cepsule to the latersl

pert of the thelemus. In svbseqguent sectiors they

csn be followed fer irto that ruvclevs, towerds its

regisl zore, as little tupndles

of degenerstec fibres

keeping closely together catil they aiffuse out.

The radisl &and trensverse

Father more degeners
anseg, but the lstler

The degeneretion in

ted fitbres
slructure

the osuler

degenerstiocs ere s@s before.

epreesr to enter the
is etill resrly rormal,

lenirna scon cezses,.

e
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E. As we go down snd beck, the redisl tundles which
have edged ecross the capsvle oblicuely are divisille
into two groups. Sonme enler Forel’s field, paseing nore
neeially, Cthers still run obliguely end enter the cor-
pus Luysii irn pert. Ctbers telorging epparently to this
grovp cs8n be treced nesielly end ioferiorly to the reg

racleve, in its enterior psrt,

IX.Rhesus 488, o P

\/

This experiment, end the followming cne, were mede to
determine whether apy fibres enterea 1ire sotanmer fror tebino
end below. The lesior irn seen in the @hotogr&gbﬁ, which
sre taker from consecolive slalbs 2 willivetres thick,

The needle bes pessed througt the aniddle of the saperior
temporel gyrus, &and the lesion is situeted in the clsvstron
and exterral cepsule st the lower end posterior extrenity

cf thbe putemen, It rowhere sctuelly invades ithe letter.

Csgenerations.

g&. There are no degenereted fibres mbeatever to lLe traced
entering the cutamen frcom its osotler side, A1l the
degenereted fibree skirt the nuclevus withbout entering,

b, There is well merked degeneretior upwards elorg the
externsl cspsuvle, wore then in the other acinals where
the degerereticn trsvellec downwerds,

¢. Various degensrations of cortlicel essocistionegl fibres
need rnot be further specified,

d. The temgoro-portine fibres &nd Turck’s tundle are caugtt
oarly very £lightly, Hefl the lesion bteen € wmilliretres

deeper the degenerstion would hsve teen wore noticestle,

XT, Ehesug EDZ,

4 y
! f "

The lesior is well seen ir the figure. | 7 yfileu

Tt occuries the lower portiors of the pﬁténen and
riddile zone of the lerticular nucleuvus, has not actually
inveded tbe inner segnent, srd is entirely free fron
capsular imclicetior. It has ceuvght the lomer end of

the outer lawineg, and & Freet nunber cf fibres just
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btefore they unite nore defiritely tc form the anss.

As et the mowent of writirg(April 22nd, 19011) I am not

yet guite finished with oy exeninstion of the seriwsl
sections of ihis Rhesus trein, it is preferstle not to
eater on a descripticu of it.

I may sey, however, thet degeneretisc can be treced elong
tbe enss s it skirts the fool of the cepsule, &nd thet
there is defenerstion passivg nesislly ecross the cepsuler
fibres to the immediste neightourhood of the corvus

Luoysii znd beloaw end bteyorda it.

PHYSTICLOSICAL ERESULTE,

A1l the aninmels were allowed to live froom twd to threc

weeks sfter the experimepts, In every cese cninterrupted re-
covery, uncomplicated iny seny wey, wxes wmede. Luring these
reeke they were testec in &ll sorts of weys, sllowed to
cliemb sbout the room used as & wmonkey-kouese, tried with the

use they nede of objects, their reflexes tested, %ec.

I do not think & more negative set of monkeys could rave

teen fourd!

The first ¢cdinot to regember is thet the lesiors heve 8ll

intentionally teen smsll cnes. In the case of such complicated
fitrous sress eBg the globus pellidve it is abtsolutely essertial
to meke smell lesioons to bedin with., No method other thar thet
nbhich I keve had the privilege of vtilising can vossibly be

of service. Ey trecing wminuvte degenerstiore to tegic with we
can unravel the lerge ones wben T coae to neke big lesions,

se T s now doing. Thus while the resesrch bass teen fruitful

snetomicully the lesionrs beve been too emsll, I thivk, for

them to produce eny physiologicel chenges,

In osne or two sninsls grefererce wes shown, in the taking

of nots, %c¢, for the homoleterel linb. Cthers, sgein, were @
little clomsy, Jjust & little ewkwsra, with their vse of the

limb opposite to the side of the lesicr, when they were

climbing aktout the ters of the monkey-house. Yet nothing

sgproaching tc perslysis or psresis wes ever geer, 1 could







not sstisfy myself thet there wes grny elterstior in the tone
of the muscles of tbe limbt cpposite to the lesion., Froam the
coint of view of the tendon reflexes, I could not establish
gny certein eslterstion., Once o2r twice, perhaps, the kree

Jerk eppesred & little nmore active on the contraleterel side,
which may ke teken for whet il is worth. I never ssw sny
tremwor.,

e wmuast not forget, secondly, thet the lesiors were orni-
latersl to begin with, &nd uvuntil bkileteral destructiorn of the
lerticuler rucleus ig esseyed it is premeture to speculate.

Thirdly, it is precsricus toc srgue physiologicelly fron the

corgpus stristun 2f aniwels to that of men, for severel ressons,
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CLINICAL CONCLUESIONS,

PROGRRESIVE LENTICULAR LRECENRERATION is & motor nervous
disease, wbich occurs in young people end very often is

fawilial, It is pot congenitel or hereditery.

It is peogressive end fetsl mithin & varying period: scute
cases oay last only s few morths: chroric cases have

s & mesxirmum lasted 7 yesrs,

It is charscterise¢ by & definite symplow-conplex, wshose
chief festures &re: - generalisec¢ trevor, dyserthris soa
dysphegie, musculsr rigidity snd hypertoricity, contrect-
ures, emdliionglism: sisc certain nmeotsl sywmptons, either
trapsient snd such ee one sees in 8 toxic psychosis,

tut pot severe, or more chronic, copsisting in 8 fenerel
restriciior of the mentel horizor, withoul delusions or
bhallucinatiors, and not recessesrily es progressive es the
gsonatic symptons., "hile tie esoratic symptons zre inveriselle

the mectal symptonse nay be very slight indeed.

In pure cecses the disesse is a rerfecl exanmple of extre-
pyramidel motor diseese, for the reflexes sre normel
from the roint of view of the function of the pyremidel

tracis.

The syopetons constitute & syndrome of the corpus stristun,

which hes not hithertos been thus differentisted.

£,In nany neys the discesse Lesrs & resentlence to peralyeis

agitene, and tbrows light on the crobleg of that sffection,

which has hitherto rcot beer setisfectorily solved.

7. BAlthough cirbhosis of the liver je copstently found in

this disesse, endé is ap essentiel festure of it, there

are no signs of liver disease duoring life.
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PATHOLOGICAL CCNCLUSTONS,

Progressive lenticuler degeneration is due to bilateral
symmelrical degenerstior of the putenen end glotus pell-

idus, in perticuler the forumer,

This degeveretion is the seunel tc the selective operetior
of some vorbid egent o0 the cells eard fibres of the putamen
and lenticuler nucleus gererslly., Other lerge collectioneg of
grey metter in the inmediste neightoerhood of the lerticulsr
nuocleve, and with the sswme tlood supply, &re not sffected

et &ll, in & pure case, &8nd even in the nost sdvanced cases
cen Lte described gs teing intect, for ell precticsl por-

poses.

The morbid egent is probebkly of tbe nasture of & toxin,

A constent ard esssntisl e&nd perhace primery feamture 2f tte
pathology of the disesse is cirrhosis of the liver, not
syphilitic or elcobolic: it is multilotuler or mixed in
tyve, slweys pronounced, bvut presenting & veryicg pathol-

ogical pictuore of degenersticr and regeneration.

It is gprokeble thet the toxin is sssociated with the

bepetic cirrhosis, esnd may ke gepnerasted in connection
therewith, Apn importent snslogy is drawn from the o2ccurrence
of “Kernicteruvs”™ in certein ceses of ferilisl icterus

gravie neonetorum, where in spite of thte universsl tile-
staiing of the tissues of the body certeic collections of
grey mstter in the btreio skos & merked sffirity for the
circuleting coison, while others do not. The parts that

are stsined profourdly ere in particulsr the nucleus
lenticularis end the corpus Luysii (among others), while

the optic thelsmus, for instence, is £ot stsined &t &ll,

The pyramidsl trects sre intsct frow Eetz cells to muscles,

except for certeir secondery chenges of little significeance,

Certein secondsry defeperetions in the subtthbelamic regioc

5f physiological dmportance, follom or the lenticuler diseese.



PHYSIOLCGICAL CONCLUBICNS.

1. The corpus stristunr exercises & stesdyivg effect op the

action of the cortico-spinel systen.

2., Tris ig effected either by the lenticulc-rubro-spinsl
systen, or more indirectly vie the optic thelenmus snd

its corticul connections.

v}

. When this influepnce is impeired, pyramidsl overaction
results, end is seer in hypertoricity or rigidity, as
well es in trewosr on voluntary movement,.

4, There ie not} Fowever, any perelysis in the strict sense.

5. The direct connection of the corpus stristum with the

cortex is winimsl,

£, There ie 0D reason tc postulste srticulatory “centres”

in the putemen or g£lobus psellidus.

7 Dysarthris nagy result without ery pyrenidsl ionvolwenent
of genu fibres, &and with intact craniel ruclei, fron

bypertonicity of thre musculature concerned,

8. MTremor is due more pearticulerly to fegilure of functior

of the lernticulo-rutreo-spirsl systen,

9, Hypertonicity or rigidity of the nmusculature from defect
of corpus stristun “Hexwung® is probably essccisted with
impegirment of impulses fron thet tody vis the optic thalsnue

to the ceretral cortex.



EXPRERIMENTAL CONCLUSTONR,

1. The putswenr is practicelly sutogfenscus es fer ss its
fibres are concerned. ¥rile it receives neny fronm tre
caudate nuwcleus it gets rone, or precticelly none, fron

the cortex.

2., The vast mejority of the potemen fitres srise fron putamen cells
snd psss Jaown, beck end mesielly, in bundles, of short
internuncial fitres, mosti of which cernnot be treaced teyond the

glokus pellidus, inner zone,

o

8. These Go rot form eny irtegrel psri of the lesvivse medulleres.

4. A large proportion of the redisl fikres of the inper sectioss
of tbe lenticulear nucleus edge obliguely zcross the internsl
cepsule., Some go into the leterel snd inferior part of the
optic thelanmus: others end in end round the corpus Luysii:
otbers car be treced intc the anterior pert of the nucleus

ruker on the sene side,.

A nunber of trensverse fibres of the inrer sections, bot
rore gsrticulerly khose >f tbe inner zone, help to form the
ansa lenticulearis., The ansa does not degenerste frow lesions
of the putaner, nor frow lesions of the niddle 2zone, to any
extent.

£, There is little evidecce of capsuler fitres entering tre

lepinse or the globus pellicus,

7., It is not certsin that eny fitres from the glotus pellidus
ringle with those of the cepsule.

R, Degenerstior in Forel's field is essociated with lesiocs
of tte inrer segment of the globus pellidue,

9, Smwell unilsterel lesiorns of the lenticular nucleve 42 not

give rise to esny definite symptoms wnhatever.
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The patient was a boy, ESydrey V., aded 12, who was
adritted to the National Hospital for the Paralysed and
Epileptic on October 5th, 18848, Hie father's brother
iz said %o have suffered frorwr a similar affection at the
ade of 138, and to hbave recovered after an illness lasting
12 months; a sister of his father also had "St Vitua'

Dance™ at the ade of 148, which lasted 3 months; two child-
ren of another eister also apparently suffered from scme
form of chorea and recovered. The patient wae the eidhth
of 18 children, of whom 11 were dead, one from consumption
the others, it was said,from bronchitis;his eldest brother
was in the National Hospital six or seven years hefore,and
died from some form of paralysis at the ade of 15, The
patient had never suffered from rkeumatism. His symotoms
bedan three months before admission, without any exciting
cause, Clumsiness with his knife and fork first attracted
attention, and the awkwardness in movird the hands dradually
increased; spontaneous movement developed and afféoted the
legs as well as the arms,

On admission he was found well nourished, His heart
was normal. Constant, slowly chandind movements in the
liwbs and arms at once attracted attention. A contraction
of the zydomatic rusecles caused a2 continuous smile, now
Sreater on one side, now cn the other. The wouth wae usually
wide open and the tondue retracted, but sometimes, by an
effort, he could slowly protrude it, The open mouth was
due to spasmw in the depressors of the lower jaw, If told
to shut tis routh he pressed the lower Jjaw up with his
hand beneathk the chin, and after a wcoment or two the spasnm
seemed to dive way and he closed the routh easgily, but in
about a minute the spasm came or adain and lowered the jaw,
The strong retraction of the tondue interfered wueh with
swallowing, because the tondue was pressed up adainst the
iard palate; licguids taken into the mouth ran out adain,

unless the jsw were raised vpo; as tke jaw began to descend
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adain, he was abtle to flatten his tondue sufficiently to
allow the liguid to pass into his throat, but the tondue
immediately resured its ridid vosition, This procese had
to be repeated with eaoh moutkful, He seldow tried to
speak, but occasionally wanaded to utter a sentence which
could be understoecd, especially in.the rworning, Tke spasan
was always less after sleep, and wogrse as the day went on,.
He almost constantly made a low whinind sound. I

The moverents of the eyes were normal, but at tires
the balle were rolled upwards, There was wuch spasr in
the neck ruscles, especially at the back, so that the hesad
waa almost constantly bent backwards; thers was alsc
strong spasm in the sterno-mastoids, Occasionally, however,
when he sat up in bed, hims back and neck were arched forwards
so that tis head was betwesr Lis knees,

Fotr arms presented slowly ckanding tonic spasm,
greater in the left, Tre forearns werse usually pronated;
the finders half flexed at all joints, and the thumb also
Plesxed, PFrom time to time the spasm incrsased, and then
the elbeows became strondly exbeﬁded, the armrs adducted at
the shouder. Voluntary wroverent was interfered with by
the spasr to a less extent thkan nidhkt be anticipated; he
could take hrold cf any object with a little difficulty. At
times the spasm chanded sc that the finders were spasmodi-
cally extended; oceasionally they were spread cut and
mcved irredularly in a manner reserbling athetosis, now and
t hen more quieckly, but the ccnetart tenic scaswr prevented
any actual resemblance bto ordinary chorea. It was always
inoreased by ar atterpt at veluntary wevement, even when
this could be effected,

In tte leds there was similar spasm, alsoc a little
grentsr cn the left side, The left foot was in constant
strong sxtersion at the arkle, and inverbted; the spasr could
not be corpletely overccme by passive ferce, It varied
leass than in the arms, but occagicnally passed ¢ff entirely
for a srecrt time, The ridht fcct gpresented very little
epasm, but at times the leg was extended at the hipr and
tnee by svasm whkick care orn dradually and slowly paessed away.
A% the hipe the spasm ceccasionally charded to flexien, and

the leg, still extended, becars flexed cn the trunk at an
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angle of about A0° . The boy was able tc walk; the spasn
in the left foot denerally prevented the left heel fron
rzaching tre drecund, but row and then relaxatiocon ¢f the calf
rugelezg rermitted him to walk naturally, The abdomen was
gdenarally retrected by spasm in the abdorinal ruscles, dig-
tinotly dreater cn the left side,

Wher the body was spasradicallybent forwardes the spine
onreasnted cne lend curve, with a =lidht lateral deviaticn
in conzeoguence of the stronder actien of the ruscles on the
left gide. The kree<=jerk ccuvld be obtained crn each side,
but was £1igtt, arparently frer the interference of the
spasr, There was no foot clonus, Tre plantar reflex was
slight, ttke cremrasteric active; no abdeorinal reflex could
ba elicited. Meehanical irritability <f tke rerves was
repeatedly esearched for in the ligbks, but cculd not be
found. fensaticn was everywhere rornal. Ee corplained
of somwe pain in the dorsur ¢f the left fecct., His optic
discs were ncrral,. Fis nind seered urnaffected, When the
spasm in the tendue preverted hin sgeekind Le wauid writs
down the wcrd re wanted to say, ard evidently urnderstcod
everythird ttat was =aid tc kim, Bis urine was norral,
and so, at first, wes tis tenperature, Wren he was asleep
the =pasn passed away ehtirely, except in the ¢a3l1f nuscles
of the left led; +trke moutk was closed,

During tte first few daye after adrizesicn a distinct
irproverent occurred, but aftar tre first week he became
rapidly wcrse. His terperature rcse to 100° and 101°; +tke
gpaam had tke same character but was Zdreater, and became ag
zsvere or the risdkt eide as on tke left. He ceased tc speak
int=211idibly and becare drowesy, and bedan tc rass his urine
and stools into tke bed.

On Cctober 16th, attacke cf spasrcdic difficulty of
treatlhind care on. Wken lying wederately guiet, witk the
usual sraer cf the arashn* bands, this wculd suddenly
incrsase; tre nmcuthk crened sc widely that the jaw sesred
subluxated, and went back witk a snap wken the routh closed,
Ag the jaw descended the breathinsg becars guichker, and it
was seer that the tcndus seered to be drawn up alrest into
the thrcat, sc as to irrede the breathing, until relisved
by drawirg tke tondue forward and fcreibly closind the jaw.

During tke attack the face was fluslted but not 1livid, Sueh



an attack,lasting half a rinute, would reour every four ar

five rinutes, His terperature rcse te 101.8° and tLis
pulase tc 188, The attacks ceased en trte aprlicatiecn of
a spinal ice bad, Next day he was much guieker, the pulsse

fell, but tke temperature rose tc 102.8°; in the evening
the spasrs becanre very viclent,

For the next fertnight the conditicn ccntinued nearly
ths same., in spite of varied %treatwment. The tewmpsrature
continued between 1C0° and 102°%, and te rapidly lcst flesh.
Severe rarozysmg ceceurred, in which his respiraticnas were
8C to 8C a mirute, The deneral egasm ccntinued the sarne
in denerel character, but tkat in tte krards becawme very
uniform, Bctlh were denerally strendly flexed at the wriat,
the fingers seri-flexed but not ferced into the ralm, the
thumb adducted, the forearnr supinatzd te its full dedree
80 tkhat tte back ¢f the tandi waa dcwnwards. Tke face
precsented little srasw, except dirind the parexysral in-
erease, whkten his features were distcrted, These attacks
4id not seer to involve tke leds, but the extrere extension
of the feet ccntinued, Thke espasn re lecrngder ceased durind
slesp, but ccntirued miek as whken.he was awake; it seered
to cause little esuffering,

A ncrtt after adrissicn, scre irmrrcvement cceourred;
he becane able tc speak a little, Tte terperature was
Zgenerally abcit 2 hundred fedrees, Eraciation centinued;
the nusecles wasted, but rresented reoc cltarde cf electrical
or mecharical excitability. Ir the niddle cf Heverber
there wa2s adain an ircrease ir thke epasr. Tke feet weres
strondly extarded at the anklees and the tces were strandly
flexed, Trhe spasm cf the trurk was etill flexor; tke bcdy
bent forwards, ard tte tridke flexed at the kip, raisind
the legs off the bed, =c that the patiert seered balanced
on tke gluvteal rediaon, Euvt sfter two weeks the spasr adain
lessened, ard svcl flexicn cf tre trvrk tecane rare, btut tre
plantar flexicr cf tte feet ard tces ircreased, so that the
sple becane arched, Tre spasr in the arrwe ccrtirved but the
flexion of the left wrist becare leas than trat of the ridht.
During Neveunber the terperature varied, sczetinres norral for

a day or two, ther rising te 102°, 103° cr 104°, The wasting



steadily irecreased, so that the c¢hild was reduced "alnost
to a sksleton™, although a fair ancunt of nourisbrent was
taken, Curind the first fortridht of Cecerbear the espaasr
was definitely less and the tanwpesraturs was lower, varying
fror a little below tc 2 little above ncrnal; occeepionally
he would talk a little. Cn Lecerber 1%th his cheeks and
supramaxillary redions were fcund to be swcller and
erepitated on pressurs, evidently fror a2ir in the cellular
tissue,. Ttis ocrditicon spread down the left side cf the
neck to tke 1left axilla ard 1sft eide of trte echeset but
rapidly lessened in the rext few days. The everind terpar-
ature was denerally 1CC® or 1C1°, Tte bay becane weaker,
ceased tec swallow, mucus accurulated ir the chest, On
December the 22nd the terperature rose to 104° and re died,
eleven weekhs after zdnissicn, and about six wcnths after

ths comrercerert of the syurtorns, Throudkcut, his heart
prresented no nmurwur and the urine nc alburen, The position
of the leds and armrs prcduced bty the szpasr durirg life

cont inusd after death.

A carefuvl pest-rcrter sxarinaticn was rade, and a
thoroudh raked=sye examination of the bpait. spinal cord,
and revbranes revealed ncttindg abrarnal, Tre heart was
Lkealthy. The cellular tiseve cf tlhe antericr rediastinum
contained air, wkich extended in front of the trachea, and
down to the subpleural tissue of the left lund near its
root, whkerce it had evidently escar=sd, Tre liver was ncted
to be "firw, hard, lobular, lig¢tkt ir cclcir, not dreasy,
and not stainirvd wittk icdine," (It wae evidently cirrbosed,
altbhoudh tre significarnce cf thise was not realised at the
time,) Trere had beer re jaundice.

Portione of tke ccrtex cf the brair, ¢f the epinal cord,
peripheral nrerves ani nuscles, were ltardered and exanired
microcascopically by Cr, %Wilscn, but no deviaticn fror thre

nerral eculd be disccvered.,

CASE 11,
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Twe years later, Avdust £¢tb, 15£%, the becy'z sister,

Charlotte M., aded 15, was adnitted, because for rine ronths



she had beer restless ard lethardic, with sone thicknzgsg af
epeech and tendency for saliva to flow frcor the mouth, At
bte onsst tre catanenia, establicked for eisdhteen nonthe,
iad ceased,. Ere mas a keavy=lcchkind @irl, with ncuth
gensrally open and lcwer 1lir kandind dcewrn, easily excited

to laudhter, Tre tcrdue wf@bf§5§e, and when protruded bhad
a 58light trenuvlcus ncverent, Tkere was ncthind abnorral in
the throet excepnt sores condestian, Ehe was able tc walk
well, the kree-jerhka were norral; there was no fcot clonus,
the optic discs were norral, and no ctler synrtone were
found, At tte end of =ix weelks she was sent to the

Country Eranck, Fit six weeks later, "ctoreie movensentas®

cormenced ir the ridkt led, and extended to tte ctler led

and to betk arwe ir a fertridhkt, Ehe wae readmitted on
January trd, 1E££8, Ttre wcvernerts ircresased dufing tre

month befcecre 2onissicn, and fcr a few daye tre ledes had
been drauwr vr, flexed at tte hip ara “ree, whkile trer arnes
were exterded and raised akbcve rer ltead. Lying thue,
there was ccrnstant reguvlad wevewnert of tte feet, tre teals
restind cr tre bed ard tke tces skarply derresszed and then
raised; at thke krses and hipe there were alec slidit

flexor aro extenscr ncvererts, necvirg tke keels tp and dewn

the bed fcr ar irck or two, Einilar riytinical roverents
oceurrss ir tke arwz at tr=2 elbows, Tre trurk nuveclez and
ttcse of the reck and tead wnere free, ard +'- face was etill.

The tondrte rcw rreserteda rc trewcr cr =gzge, and cculd be
voluntarily rrctruded.

The ncvererte varieso in dedree, and acv 14 re cecasgicra
ally storred fcr a few seccrds by vecluntary effcrt, There

"

was r¢ tergerreee cf tre wieclee cr westird, Fasggive ntve-
ments caveed =cwe pairn, esrecially a2tternrts 1¢ extand the
leds, Tre knse=jerks ccvld nct te cttairea (perhaps fron
the espasr); trere was nc foo% clcrus,

No derarzerent ccile ke fcurd irn arny eranial nerve,
pitrile,, eye ncverertes, cr crtic diesce. Tre teart was
kealthy. Tte vrire ccrtaired %tr albtirer (caste are rct
rentioned)s Tke tenreratuvre was razised, 224 Surind the

first three weeks it freguartly resacked in the evenrning 103°7

or 1C4°%~ Ske eteadily lcst flesh ano becsane thinner and nore
Peeble, Tke noverents cortirved, varyind nichk ir dedree,



Lt times the fcecresrns were breuvgbt in front <f the chest,
and moved ravidly ir flexicrn and extersion.

The enly redicine vwhick hed 8 marked effect cn the
movement wze the hydrcbrorate cf hycscin,but toxic effects
prevented its ccrntinvence. Cr the evening cf Janvery Z3rd
her temperszture was 108,2° ( verified by ceveral thermoreters
reduced tc 1CC° by cclé spengingd. Ther® wes po delirium
or headache, the pulse was 180 and respirasticne €&, although
no morbid sign wae presented by the lungs. The patient
became muchk mere excited,and, zpparently in conzequence cf
this,the novements becare less viclent. The heart sounds
continued ncrmel, buvt brecnchitic rglea appeared, The
albuminuria continued. Twice again the tesmgerature rose
to 106°. Evacvaticns were passed intc the bed. £She oied
on January £0th, the texperature rizing just befere death
to 108.4°.

Fost-nmecrter exarinaticn revealed ne werbid appesrance
in the membrenes c¢f the brein; nc sigp c¢f tubercle mould
be discernedé in trem, The wkite substance of the hemi-
spheres was studdes with rmirute " pite" the size of 2 pin's
head( thre sigrificance of whizk is rrcbably small). No
other morbid state cculd be disccvered in the brain. The
spinal sura meter was, in places, adberent to the bcne, but
was not thickened, and presentea no cther merbid appezrance,
in the lcwer decrszl regicn there wag & small extrsvasation|
outside the dura meter,but there was nc ncrbid esppearance i
on its ipner surface. The gspinal cord and sections of
thie in 211 parte arpeared rerfectly rormal to the neked
eye. The hezrt was healtly. Ne sign of tubercle could
be Pound arywhere,. Irn the lungs there waas very glight
hypostatic congesticn,.

The liver, cf rcrmwal size, rresented the tyrical appear-
ance of cirrhceis. . ttrands cf ccrrective tissue enclaoszed

yellow lcbhbules of variocus 3 izes rigirg above the level cf

the secticn. The %int was fcund tc be dve to fatty and
granular degeneraticon cf the cells. Thz ccnoition of
the liver led tec cereful inauviry ederding alcohol, but it
&as found sbe had rever taken it. There iz no record of

a miscroecopical exarinaticn.



CA4SE I11.

Walter William S., aet. 10. Admitted to Luke Ward,
under care of Dr. Gee, September 20, 1889. Transferred to
Casualty Ward, October 22,1889. Died January 21, 1890.

NOTE ON ADHISSION - Three or four montha ado right arm
and hand noticed to be weax, and finders to be kept in
cramped position, Speech affected soon after arm; could
not pronounce his words intelligibly. Speech got a good
deal worse about a month ago; has since been sczrcely able
to speak at all. Not walked guits naturally for two or
three months, but this has got much worse duriai the last
fortnight, No difference noticed in the two legs, For
about the same time the left arm and hand have "not been
right", No trouble with micturition or defaecation, Some
"drawing of the face has been noticed from the bedinning, but
only occasionally and usually to the L, No squint, Has
seemed silly (laughing unnecessarily, &c.) for a month or
two. Never had fits.

For about z month has had some difficulty in swallow-
ing; food does not come back through nose, but returns
through mouth, Lately saliva has run from mouth, During
three or four montﬁs some bleedind from ears and mouth,
never pus; never headachs or giddiness, No vomiting,

Always fTairly healthy; Zot on fairly at school, thoudh
never very sharp (in Second Standard),

Three other children in family - these died yound; one
with "rheumatism of the heart", two with whooping coudh and
fits,

Mother dead; had one or two miscarriages, No family
history of consumption or insanity, Maternal uncle subject
to fits. A further note, October 31, states: - He comes of
a neurotic stock, His father freguently weeps; his aunt is
gsaid to have had the shakind palsy, and to have recovered
from it after eigdhteen months,

PRESENT CONDITION - Has ratBsr an idiotie look,

EYES - Pupils widely dilated, act well to light and

- B -



accommodation., Movement of eyeballs good in every direction;
no sguint nor nystagmus. Sidht appears good; optic discs
natural,

EARS - Some dried blood in each; no deafnass, perosse-
ous or otherwiase,

FACE - No very manifest paralysis, BEyes can be closed
tightly., On laughind both sides of face move well., Mouth
is kept open; it is sometimes drawn a little to R, sometimes
to L, He can open it widely; the jaw muscles can be felt to
contract well on elosind it,

TONGUE - Furred, protrudes it a little way only beyond
lips; irregular movements as he does so.

No power of speach; can't say "yes"or "no", but makes
the same sound whatever he tries to say.

THROAT natural; normal movement of soft palate,

AR#S -~ No actual paralysis of either arm. R.thumb is
Kept more or less Tlexed into palm; is unable to close fiat
without first drawing out thumb with other hand, Grasp of R,
weaker than L, Slightly rigidity sometimes at wrist and
elbow; no increased reflexes., No manifest wasting anywhere,
but perhaps a little about thenar eminence., All movements
of hands and arms performed fairly, but he can't pick up pin
with R, hand, No anaesthessia,

LEGS - Perhaps some rigidity at knees; knee-jerks marik-
ed, + R; no ankle-clonus,

GAIT rather uncertain and stiff; stands well with feet
todether and syes shut, _

PULSE 80, Socod strendth., Kespiration guiet, Tempera-~
ture normal,

CHEST - Heart and lungs normal. Abdomen normal; skin-
ref lexes marked.

SPINE ~ No tenderness or curvature of spine,

HENTAL CONDITION is perfectly clear; does everything he
is told at once,

September 21 - Urine, alkaline, 1014, no albumen or
sudar,

September 22 - As to swallowing, nothing very remari-
able has been notic=d; he eats and swallows mince without
any difficulty; he moves his lips well, In drinking he has

rather more difficulty, lettind come back from mouth into



cup; chokes a little sometimes, Feeds himself gquite well;
spoon held in R. hand, but very awikwardly.

September 23 - Electrical reactions guite natural,

September 24 - R. tympanic membrane seen; looks nabur-
al.

September 25 - He can writs his name (a specimen
appears in the original notes; nothing can be said about it
except that it is clumsy, the letters of different sizes and
the upstrokes a little shaky); sometimes will mention a
letter pointed out to him, but never pronounces them distinct-
ly; evidently knows the letters well, Sometimes asks for
what hs wants,

September 26 - Spoke distinotly thia morning; referr-
ingd to his medicine, said "That is water;" but when asked
to say anything does not seem able to.

September 29 - Always talixs best first thing in the
morning,

October 3 = Last night L. side of face was much drawn
down, Can protrude tondue better, Cannot use hands at all,
but is willind to try.

October 11 - Is now freguently suffering severe parox-
ysus of pain in the L, hand, The contractions are then
more rigid,

October 15 - Bvery day has attacks of pain in L. hand,
and shrieks; lower part of face (not upper) drawn to L.
Seems more placid when asleep; and can draw down the mouth
at will, L. hand continues flexed and in a condition like
tetany, even when asleep, Can talx plainly sometimes,

October 22 - Very noisy and guite a nuisance (had to
be transferred to Casualty)., Behaves in an idiotie manner,
Is able to relax his facial muscles at will,

October 31 » His condition is investidated and des=-
cribed as follows:- Thin and emaciated., Pupils dilated;
findi natural, Mouth drawn to L; L. side of nose drawn
down, and L, nostril dilated; but these dimstortions seem to
be voluntary, Can protrude tongdue but not at once, and
ereates some trouble over it. Is unable to talx, Does not
seem to be paralysed at all, L. arm is kept contracted at

elbow; straightened when he likes, L. wrist and fingers
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flexed; can also be straightened. R. arm and hand fairly
normal but some approximation of thumb to palm, Prefers
to lie with his thighs and knees flexed and feet en griffe;
But on the application of the needle will put every jJjoint
in its ordinary position, Muscles react well to faradism;
no R.D. Can walx when he chooses., When he falls aBout he
bruises himself, but not seriously.

November 3 - Him temperature, hitherto normal, rises:
vide table.

November 4 - Last nighblhad a hot bath; with a view
of seeind what he really could do, he was allowed to Zo
under the water, He seemed to realise his position, but
made no effort to help himself; swallowed enoudh warm water
to make him sick., Sweated much after the warm bath,
Thirsty and feverish this morning, Pain in belly over
region of liver,

November 5 - Bit his lower 1lip slishtly. Tongue dry
and coated with blood,

November 7 = Dr. Gee can find no signs of local dis=-
ease to explain the fever. Ophthalmiec examination gave no
results, After examination hs lay and yelled lustily. 4.
pem, sweabing profusely. Looks as idiotic as ever,

November 8 - Profuse sweata. Heart beats 226.
Respiration 40, Temperature fluctuates, vide table (rose
to 103,6° to=day). Takes well,

November 3 = Improvement, Anaesthetic given and

splints applied to straighten the legs; respiration became
slower and more regular under the anaesthetic,

November 10 - L, arm much better, uses it volition-
ally; but R, hand appears to be gradually takind on the
same characterigtics as L; the thumb is adducted and the
finders are bedinningd to be flexed. He lixes the splints,
Distinctly said "no" in answer to a guestion from the
house-physician, Has paraldehyde to procure guiet nights.

November 13 - Bedsore appeared on sacrum since
yesterday (the splint has been removed),

November 14 - More feverish adain. Much flexion of R.

little toe. Less flexion of legs. Howls vehemently.
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November 16 = Cries when he wants anythind; but does
not speak., Swallows everything that is given him, but does
not masticate, Is guite anaesthetic over the bedsore,

November 18 - Temperature reached 105° to-day.
Another bedsore, character like the last, Urine very
offensive, alkXaline and phosphatie,

November 21 - Face bluish., Still lies drawn up. Never
asks for anything, ©Still yells.,

Noveumber 22 — Fever abated (vide table); and seems
better, excepting the bedsore, which is worse, Mar ked
spasm of R. facial muscles when he attempts to speak,

November 23 - Less rigidity of arms; leds still con-
tracted; looks more cheerful, The improvements seems to
have been maintained till December 7, when the constant
yelling recommenced., 2Still lies in Fantastic attitude.
Understands, but cannot formulate words,

December 10 - Howls dismally about 16 out of the 24
hours. Takes well; can appreciate when his meal times
come but does not mpeak, Fundus of eyes rather hazy.
Bedsore bebtter, A8 to the contractions, knees flexed;
feet extended., Face now drawn to Ry constant movement of
R. facial muscle,

December 13 - Hard places on lower lip and L. cheek,
appareptly where rubbed by the teseth,

Decembsr 30 = Temperature, which has lately been
nearly normal, begins to mount again in an irregular
fashion (wvide table),

January 1, 1890 - His condition is again described
thus:- He has no appreciation of time or season now; the
only thing he can do, and that not humanly, is to devour
food ravenously when put into his mouth; he does not chew
it, and is therefore fed on slops, His posture is as
follows:= Kneews drawn up one on either side of chin, 8o
that thighs are flexed on abdomen and legs on thighs, Feet
extended and toes flexed., L.arm flexed to a right angle
at elbow, forearm across chest, L., hand flexed at rist,
thumb adducted, and findger adducted and flexed. R. arm

denerally extended by side, forearm pronatsd as far as



possible; thumb adducted, finders adducted and a little
flexed, In this position he lies, usually howling dismally,
8o that a half drain of morphia is given daily. The
perverted action of his muscles is intensified, and on the
slightest forcible action clonic spasms can be produced.

His R. eye works now, and the R. side of his face. His
mouth is not sore, but he has neither the volotion nor the
power to put out his tongue. He passes everything under him,
He sweats profusely, Fundus of eyes natural, Electric
reactions natural,

January 15 - The fever, which had abated somewhat
since the 4th, is again increasing, Breaths very rapidly.
Does nct howl so much, sleep induced by morphia, But is
in a most deplorable condition; passing everybhing under
him, and lying like a lod unless turned over. Bedsare
healed.

January 19 - Much worse; breathes very infregquently,
usualy four times to the minute,

January 21 - Died.

I made the post-moritem the day after his death., The
Following is a record from the P.¥M, book:=-

External appearances - extreme emaciation, Bedsores
on saocrum, trochanter, and R. elbow. Legs tightly flexed
upon his hips and hips on thighs; they could not be
straightened out,

HEAD - Cranial bones very thin., Dura mater and sinuses
normal, Arachnoid and pia mater rather watery looking,
otherwise normal, Arteries normal at the base., Brains:
convolutions perfectly normal in appearance and to touch,
Spinal cord normal to naked eye,

The brain and cord were put in spirits and water till
next daye.

EYE 44D EAR - Nobtexamined,

NECK - Not examined,

CHEST - Lungs dirty and flabby-looking, and smelling
badly, but no definite disease.

HEART - Hormal.

A0RTA AND VESSELS - normal,

ABDOMEN - Peritonsum normal, Stomach normal,



Intestines discoloured, Liver in an extreme state of
cirrhosis; weight 16 oz. In size, uniformaly small,
Surface covered with small rounded elevations., Section
firm, and showin3 bands of conected tissue, enclosind de-
generating lobules, Some few of these lobules were yellow-
ish, and so disintegrated that could be pressed out of the
section, General colour of the organ a sort of pinkish
brown.

It was sent to the Museum as a specimen of typical
hob-nailed liver in a child,

(In order to meet the wishes of the friends, the
examination wagﬁ% certain dedree limited, so that the
nerves of the limbs were not removed, nor the joiats
openad),

Vertical sections were made through the brain next
day, In a section at the level of the optic commissure
(practically equivalent to the frontal section of Pitres),
a 8mall patch of softening was noticed, havind the shape
and position indicated in the diagram, i,e., involving the
outer layer of the left lenticular nucleus. On a section
about 1 1/2 inches further forward (pediculo-frontal) and
on the next section behind (viz, throudh anterior border of
pong=pariefital section,) this softened patch could no long-
er be seen, Dr.Gee examined the sections after they had
been two days in Muller's fluid., He noticed another simi-
lar but smaller streak, symmentrically placed upon the
right side, He pointed out that these alone could not
explain the whole of the symptoms,

The brain, pons, medulla, and cord were hardened in
Muller's fluid, and then further examined. The streak of
disease by the left lenticular mucleus was then found to
extend backwards and forwards for altout an inch, tailing
off, and gradually disappearing within these limits, but
preserving the same position in relation to the adjacent
parts of the brain, Thus it formed a small flat area,
coverind a considerable part of the external aspect of the
mucleus, bebween this and the claustrun, The tract of
disease on the right side was in every way symmetrical

to the left, except that it was smaller in extent,



Microscopically these tracts of disease were found to cone
sist of closely packed lymphoid cells, in which a few
vessels ran, They were, I presume inflammatory.

In the upper part of the pons were some tiny patches,
apparently of softening, placed as follows:-
(1). In a seotion Jjust below the superficial origdin of the
fourth nerve were two narrow patches, one on each side of
the mesial raphe about % inch from it. They were in the
dorgal part of the transverse fibres of the pons, lying
in the direction of these transverse fibres, and measuring
at most 3 inch in length,
(2). In a section about half-way between the superficial
origins of the fourth and fifth nerves were two little
patches corresponding in position to those gust described,
but smaller; and two other points, size of pin-heads, lying
still more dorsally, i.e., in the fillet

Microscopical examination was made of many parts of
the motor area of the cortex cerebri and of the cortex
cerebelli, I could not make out any disease here, The
spinal cord also was perfectly normal; there was no trace
of descending dedeneration to account for the contractures.
In the liver was found what was expected from the naked-eye
appearances, viz,, larde bands of connective tissue occupy-
ing the periphery of the lobules, In the sections I have,
the cells of the lobules are less degenerate than I should
have expected, Moreover, amid the conneciive tissue growth,

bile-ducte are very numerous, and very prominent objectis.
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Alfred K, was born of the 1st, December 1866, and was
the third member of the family. During his boyhood he
had been perfectly healthy, and suffered in any way. At
the ade of 20, he was working as a carpenter, HNot long
thereafter, in the sprindg of 1887, he began to suffer from
headache, and general listlessnese, and about the same time
his mother noticed that he s2szm2d Lo becoms more "simple",
and in & general way "fail" (expression of hie mother).

At the same time his memory became impared, but at this time
no other symptows were present.

After about a year of this or rather less, durind which
time the symptoms were slowly increasing, the patient began
to walk in arn irredular and uncertain fashion, He also
complained of ceccasional pains in his leés,

At the bedinning of 1288, that is to say about a year
after the onset of the illness, he bedan to have difficulty
in articulation, At ths same time or perhaps a little
later, a certain stiffness of the whole body was noticed,
especially in the lower extremities, which bedan to contract
sligdhtly at the knees and hips, £Slight but definite tremor
made its appearance in tha arm and hands, and gradually
increased, All these symptoms gradually became more intense
with the result that the patient became more and more helpe-
less, Occasionally there was vomiting, From December 1888,
the patient was bedridden, and unable to feed himself,

On the Ath.Yay 188¢%¢, he came under the cbservation of
Prof, Homen who made the followind examination:-

The patient is rather small and delicate lookingd, but
his nutrition is édood., The expression of his face is
childish, stupid and half idioctic, and somewhat staring,
Speaking generally he seems to0 take in what gdoes on round
about him, answers simple questions slowly, as if he were
thinking about them, but sometimes he does not respond at
2ll, Speach is slurring and difficult, and restricted to

a few words or to a short sentence; cn the other hand



he does not miss his letters or make mistakes in his words.
Movement of the tondue appears somewhat difficult, but there
is no fabrilation. The pupils ars of wmedium size and re-
act alike although a little slowly, Vision is normel, and
the other ordgans of special sense are also normal,

The customery attitude of the patient is as follows:-

He usually lies on his side with his head drawn a
little back, although the neck muscles are markedly con-
tracted. When he sits up his head usuelly moves to end frc
in a fine trewor, His mouth is cften held opern and there
are occasionally slig¢ht tremcre cf the lower jaw, Both

arm, especially the L. are_ somewhat flexed, and cannot be
straightened beyond an angle of 150°, At the wrist the

left hand can be drawn into a line with the forearm, but
cannot be dorsally flexed; the first and second phalandes
are flexed to a right ang¢le, the third phalanx is in slight
dorsal flexion; the fore finder is not so flexed as the
others, I t is alwocst imrpossible to straidhten the other
fingders, The thumb is contractured, and its movements are
very imperfect, The right hand and its fingers is much
legs contractured and more moveable, Almost always a
slight slow trmmor of the hand is present mostly from side
to side, but occasionally also rotatory., The forearms
when they are held free also show a tremor of alternating
flexion and extension,

The lower extremities are alsc contractured, especially
at the knee and hip., The knee cannct be extended beyond
150°, Both legsshow very definite tremors, especielly
when the patient tries to etraighten them, These consist
of alternatind morements of the knees and toes.

The musculature is slightly atrophice, The cutanecus
reflexes are "weak"; the tendon reflexes cannct be tested
well, because of the contractures, There is ne cbvicus
disturbance of sensebility and the electrical reactions of
the nerves and muscles are normal, The left hand is 8o
tightly closed that it cannot be opened, but the power of
the right drasp is 15 on the dynamometer. During thie test
a wide course tremore bscomes manifest,

During his stay in the hospital the patient's condition



dradually became worse in every respect, His perceptive
powers seemed to become more feeble, and during the last
weeks he never spoke at all, apparently from failure of
perception, than from inability to articulate, since even
tc the end., He could occasionally articulate a few words
correctly, As a rule it was more or less unintelligible
sounds that excaped from him.

The contractures were intisified, but the tremor
became rather less; towards the end it came in attacke,
which spread over the whole body and lasted from five to
ten minutes, Saliva escaped from his constantly open mouth.
During the last few weeks of his 1life, tonic and clonic
attacks of cramp lasting about a minute were sometimes
noticed, During his stay in the hospital he had steadily
immaciated, and a few slig¢ht bedsores made their appesarance;
On the first of September 1880 his temperature bedan to riss,
and his tonsile became inflamed and swolen., He gradually
sank, and on the evening of ESsptember 13th, 1890, he died,

being scarcely 24 years old,

The post-mortem was held the next day, and of the
long description which the author dives, the following are
the essential points:-

The contractures are extreme, It is guits impossible
to straeidhten the arms and legs, The cranium is thickened,
The dura mater is slidhtly thickened also; the pia mater
is somewhat oedematcus, and in one or two places slightly
adherent to the cortex underneath,

The weidht of the brain (including the cerebellum
and the abdulla) is 1080 drams, The convoluticne of the
frontal lobes appears slidhtly atrophic, but both halves
of ths brain are symmetrical, and the concolutional
pattern is normal., On transverse section the Zrey matter
of the cortex, especially the frontal lobes seems a little
thin, Ey & saction acrose the basal dandlia it was seen
that the middle division of the lanticular nucheus on both
sides wae softened and discoloured, over an area about 1
cm. long and broad, The other busal dandlis, and the
internal capsule were perfectly normal.

Thers were slight sclsrotic patches in the aorta,.



The liver weighed 1150 ¢rammes, was of firm consistence,
and had a knotty, granular surface, Its capsule was
slightly thickened in places, On transverse section, it
was seemed to bs typically cirrhosed, withk numerous
nodules of liver tissue, separated by abundant,small, drey-
white btandes of connective tissue formation,

The spleen was of normal consistence and ite capsules

smooth, It was not obviously enlarged,

Miernsccpical eximination,

BRAIN — Nowhere is there any obvious diminution of the
medullated fibres, although in a few places in the frontal
lobes there may be slight diminution, but it is nothing
like so marked as in a case of general paralysis. Where it
was present it concerned chiefly the tandential fibres,
and the supraradiary network. Over the frontal lobes the
pisa mater ie thickened in places and a little infiltrated
with round cells., The neuroglia also appears a little
thickened, especislly in the tangential layer, but in any
case the chandes are not nearly so marked as in a case cf
general pLaralysis,

The blood vesssls are distended with blood, and in
some places appear to be widen=2d. The walls of the vessels
and of the smallest capillaries are here and thers thickened
and have a sclerotic or hyaline appearance, In the walls
of the vessels are small connections of fine fatty
granules, which sometimes bulge into the lumen of the
vessel, Very cccaslonally thzre are found a few round calls
in the advantitial lymph-sheaths, Occasionally also in
the blood veseels or rather in the perivascular spaces are
vellow coloured refractile pidment Zranules, There are
perhaps slight chandes in the larde pyramidal cells of the
cortex; some ¢f them ere nommal,others seem small and
skrunkean or sclercsed with diminution of their processes
and with pigmentary dedeneration,

Ir the vesssals which leave the middle ecerebral artery
to supply ths basil danslia the changes which have bsen

alrsady described- were more marked thar elsewhsre, In one



or two places ther2 wsre very small csllular masses, which
lcoked like thrombi which were commencing to organise,

The pong and the medulla are normal,

SPIFMAL CORD ~ The spinal cord, exawminsd at variocus
levels is psrfectly normael,

NERVES - The nerves show no changes that can be
considered of any sidnificancs,

MUECLES « The muscles appear normal, perhaps hersz and
there a little atrophic, but without further degenerative
changes,

LIVER -~ The nodules ¢f cirrhotic tissue contain as a
rule fror 2 to & lobules, but somstimes more, and occasicn-
ally only one, In th2 strands of cirrhotic tiessue are
numerous hilsducts. Occasionally alsc thergigary fine
strands of connective tissue between the columes of liver
celle and sometimes aleo betwsen individusl cells. In
these lobules thz liver cells ars often quite nornal, but
others show fatty dedeneration, The whole liver picture
bears & marked resemblance to that of "ecirrhosis

hypertrophica adipcsa",
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Wilhelm K, Was born of the 8th,August 1870, Up to the
age of thras hs suffered from slight attacks, ths nature
of which is not very definite; apparently they were like
petit mal, He developed perfectly normally, and up to the
age of twelve was "faut and well". In the Autumn cf 1882
for no apparsnt reazscn he bedan to suffer from slight attacks
of diddiness, At the same time he complained of head-ache,
of pains in his limbs, and of =2 £enerul of tiredness.
About the same time his understanding and his memory sesmed
to f=2il, 4lmost from the outset it was noticed that his dait
was somewhalt uncertain,

After these aymptoms had 2ontinued for about =2 year,

o
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it was noticed that the patient's speach was



defective, and at about the same time hie arms became stiff
80 tkat he could not use them properly, Tremor made its
app2arance in the upper extremitise while the legs also
began to gst stiff, As a reasult the latter scon became
flexed at the knees and hips.

All thess symptoms steadily increased so that after
threse or four years the patient bscame bedridden and had
te bz Fed by others. His speech was limited to a very
dreat extent; it was only rarely that he spoke at all, and
then with great 4ifficulty., Cazliva constantly excaped
frow his half open mouth., Occasicnally he had attacks of
vomiting,

On the 11ith,December 1388, he was taken to the
hoepital 4o bte under the care of Prof.Homen it was then
remarked that his general look and appearance suddested
complete dementia, He did rnot appear to undarstand what
w28 said te him or to pay much attention to what wes doing
on around him, He never spoke at all but occasionally
unintsll¥iffibly sounds escapged from him, and yet if he were
disturbed or aroused hs could articulate a few words well
enough, and even make use of short phrases, of course with
difficulty.

The pupils were of medium size ard reacted alike slowly
to 1light, Contractures were very pronounced, 3:0 mueh 80
that the 4nses wers flzxsd over the z2bdeomen., The arws to
were flexed, It was possible however tc straidhten the
limbs by a passive movement though not to their full extent
As a result of the contractures and of the patient's mental
condition he was reduced to utter helpleesness, Tramor
was almost constantily observable in the hands and arms,
occasionally also in th3 head and in the leds., The
musculature was slightly atrophie, and the patient
generally mpzsh amaciated, The cutanszous raflexes ware
"woak", The tendon reflexes cculd rnot be tested because of
the contractures. The patient's condition steadily

deteriorated and he died on 17th.October 1889, bsind then

19 years old,



The postemortsm examination was held tha next day
The contracturas of the limbs mores especially of the leds
wers extreme, There were bedsores on the trochanters, and
alsewhers,

The crenium was thicken=sd, the dura mater was somwhat
thickensd, The piz mater was oedematous and in one or
two places adhsrent to the under lying ccrtax., The weidht
of the brain was 1150 grammes; this included the cerebellum,
The cerebellum, pons, and medulla weished together 130
drammes, The convolutions of the brain apprzared normal
with the possible exception of very slidht strophy of the
frontal and central gyri. On transverss section ths
cortex was possibly somewhat thin in the frontal and central
rsgions, On horizontal section throudn ths basil dangdlia,
the optic thalamus, internal capsule, and the caudate
nuclsus were perfectly normal. On the othar hand, in the
middle of esach lenticular anucleus, and symmetrical on the
two sides was a cavity which bedan zbout half a cm, froum
the uppsr surfece of the nucleus and was 23 cm, long. More
than half of the lenticular nucleus was completely destroy-

ed in breadth, And ths =avity which was left, contained

m

ore serous fluid, The cavity extended to the posterior
and inferior =2nd of ths nucleus, Round the cavity the
tissues were g6ftansed for an extent of ssveral millimetres,
othserwiss ths brain sesmed perfectly normal,

There weras a few sclerotic patches in the aorta,

Ths spleen was 17cm. long by 11lem, broad, and of firm
consistence,

The liver was 21 1/2 em, lecnd, 12cm, broad, 7 1/2 cm.
hish, Ite surface was markedly 2irrhosed, The capsule
wad in one or two places thickened. On section, ths liver
was ssen to be composed of nodules utbout the size of
lentils or larger, surrounded by strands of connective

tissusa

Yicroscopical examination.
The fine fibres of thes cortex, especially in the
tandential and sugpraradiary lagera ware slidhtly diminished,

and the neuroflia was slightly tnickened, 1In ths blood



vesssls thers were hers and there small localised endarter-
itic changes, consisting of minute Sranular more or less
homogeneous masses, which oft2n bulge into the lumen of the
vessel., These masses lay between the intima and the
fensstrated membrane, and occasionally seem to brake throudh
the latter, The chandes werse most commonly seen in the
perforating arteries coming off the middle cerebral

artary.

The tissue round thaz cavity in the lenticular nucleus
was softened erumbling, and infiltrated with cells, but
under the microscope no furthar changes could be seen in
the basal gdandglia or internal capsule.

The pong, mesdulla and spinal cord were entirely normal,

Sections of ths liver, as in the first case showed
a mixed type of cirrhocsis, which was partly multilobular,
partly interlobular, partly intralobular, Thers was
marked fatty dadeneration of much of the liver tissue; in

the cirrhotic tissue bileducts were abundant,
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Anna X, Th2 eldest member of ths family, was born
on July 5th,1882, Her mental and physical dsvelopement
was perfectly dood. In her 20 year towards the end of
1882, exactly the same symptoms as in the case of her
brothars, made thair appsarance., She complained of
giddinsss, head-ache, dJdeneral tiredness, and loss of
appetite, and at the same time her memory becsme less #ood,
Aftar about six wmonthe or wore it was noticed that her
walkingd 7mas a little irredalar; at the same time she
complained of cceasional pains in her leg¢s,

At the ags of 22 the muscles bedan to det atiff and
rot long aftsr contractures set in at knee®, hips and elbows,
Articulation btecame more and mores difficult, At this time
or a little later tremor appsared, most marked in the arnms

and hands, All these symptoms steadily increased, so that



the patisnt was helpless and bedridden, She had considerable
difficulty in swallowing, and the saliva escaped from her
open mouth.

The patiznt entered the hospital or Ausust 29th, 1888,
She was completely helpless, looked demented, lay
apethetic in bed, did not speak at all, and paid no
attention to what was dgoin3 on around her, occasionally
she davs vent to a2 few inarticulate sounds, and yet some-

times she could articulate a few wordse distinetly though
with difficulty, She died from inflamation of the lundgs
88,

on October 18th, 18¢ at the ajge of 25,

The postewcrtzm sxumination w=g¢ heli ths next day.

The cranium was thickened, as was the dure mater,
The pia mater was £lidbtly adba2rzalt in one or two places
to the cortex undernsath.

‘The frontal convelutions appeared a little shrunken.

Or section, both lenticular nuclei were softened in their
central part, and coloured a patchydrey-yellow. Th2 brain
with the cerebsllum, and medulla w2idghed 1120 grammes.

There were a few sclerctic patches in ths aorta,

The spleen mesasured 12%7 cm, The liver measured 25x14xP
cm, it wsas obviously cirrhosed, and on secticn the nodules
of liver tissue wera2 seen to be about thaz size ¢f hazeol
nuts, thoush thay varisd considerably., They were surroun—

ded by firm gdrey firbous bands.

Vicroscopical examination of the badal gandlia showed
that in the dedencsratsd area of the larticular nuclesos on
gsach side., There wag conmmencing softening, with dagenéra—
tion of nerve cells and fibres,

In the blood vessels thers were a few circumscribed
endarteritic changes, Here and there in the degeneratad

area slight small cell infiltration was noticed,



