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4 Congenital Porencephalus.

English speaking observer.  There are, it is true, important
papers by Wigglesworth, Ross, and others,* who have
brought to light valuable facts, but not one of these
observers has been in the position to work out all the details
of his cases.  Mott's admirable papers upon Cerebral Hemia
trophy " and the Degeneration of the Neurone @ afford
much information, which has been of material aid to me
in the following pages, but porencephalus is merely

treated incidentally.  The same may be said of the article
by James S. Collier and Risien Russeil upon Cerebral
Diplegia. [t is, perhaps, only right that I should here

state that this paper was almost completed and my results
obtained in 1899 before either of the two last papers were
published, and that thus to a very large extent the observa
tions of these observers did not so much direct my work as
afford confirmation of facts already noted by me, and |
may add, announced in a preliminary communication before
the Montreal Medico-Chirurgical Society in December, 1899.

What is true of publication in English is also to a very
large extent true as regards French and German literature
With the exception of the admirable monographs by Andry,
Schattenberg ™ and Otto, the continental literature con-
sists of but partial studies and descriptions, although here
mention should be made of Kundrat's ' valuable collection
and criticism of a large number of cases.

In the following pages I have not so much attempted to
review or base my work upon previous literature, as 1 have
endeavored to describe adequately a thorough study of one
individual case and the results obtained therefrom.  Such a
full study has seemed to me desirable from several considera

tions. Cases of congenital porencephalus in man afford us
the fullest knowledge of the course of various tracts and the
relationships between various centres — afford us in short
information equivalent to that obtained in  the lower
animals only by means of experiments : these considerations
alone render it at least worth while to record here in
detail the results of a prolonged study of a case of

* Wigglesworth— Brain, XX., 1897, p. 200; Clinch— Journal of Mental Science,
XLV.. 1890, p. 240; Norman and Fraser—Journal of Mental Science. XL..,
649; Ross, J.—Brain, \'., 1882.3, p. 343: Warner and Beech Brain, 1., 1880, p. §
Clark —Journal of Mental Science, XXV., 1870, p. 320; Anderson—Trans. Royal
Soc., Edinburgh, 188, I1,, p. 320, e is vet Abercrombie, frequently mentioned

by other English writers, but for whose paper | have been unable to obtain the exact
reference.
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IHistory of Case. 5

congenital porencephaly in which the loss of substance
affected a very large portion of the motor area on the left
side without inducing any well-marked psychic disturbance ;
in which again the cause of the atrophy and loss of nerve
substance is clearly seen to be associated with obliteration of
a certain extent of the middle cerebral artery and its branches,
in which the autopsy was performed within a few hours after
death, so that the brain and cord were obtained in an excel
lent condition of preservation, and in which, lastly, T was
fortunate enough to be able to obtain a singularly full and
interesting history of the case from the relatives,

The case here recorded came under my notice at a post-
mortem examination performed by Dr. Adami upon a woman
ed seventy-six who had died of pneumonia in the Royal
Victoria Hospital, Montreal.  The patient was brought in in
a moribund condition and was dead in twenty-four hours,
Thus no clinical notes could be taken, but from her brother
and sister-in-law, whom | saw later, 1 obtained the following
l\i\llxl'.\

HISTORY OF CASNE,

The parents of Mrs, NX. were both healthy and wealthy,
and the patient was the sixth born in a family of eight.
While the mother was pregnant her health was not in a very
satisfactory condition, but it is not known that her ailments
were other than those common to the pregnant state. It is,
however, remembered in the family that at about the seventh
month  she received a ere shock to her nervous
system from the upsetting of a lamp and that the following
day signs of abortion presented themselves, but with careful
treatment she was able to carry the child to full term.

At birth the child seemed to be in every way normal,
and it was not until a week after it was born that the wet
nurse perceived a stiffness in the right arm and fingers. This
was all that was noticed at the time.  Yet as the child grew
up it was seen that its intellectual capacity was poor ; she did
not walk until she was three years old, and it was a year later
before she was able to talk.  She was not put to school like
her sisters and brothers, but the mother took her education in
hand and with great perseverence taught her to read and
spell and to write with the left hand. Tt was at this period
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that her general backwardness, mentally, was most marked,
but under the guidance of the mother, who was able
to devote much of her time to her, she was able to
rain a fairly cood foundation in elementary education. At
the age of thirteen she was sent to school, but as her parents
found the excitement too much for her she was allowed to
remain at home and finish her education there As she rew
up to womanhood she seemed to be in all respects a woman
with an average amount of mental and physical capabilities
Her friends state that she never suffered from epilepsy or fits
f any kind at any time
I'he right arm and hand were seldom used, and when
SNE Was occupie \i \\iliv !w‘;ﬂ |1w|'|4|\|llt' le en 1:‘\‘1\'tl !]u Tv ft
the right, although powerful, being simply brought into use as
upport ; for instance, when

ishing and cleaning dishes

he would rub and clean with her left hand an ipport the

dish with the elbow and hand of the right side, and tor all

purposes the left hand was as vood as anv normal rioht hand
fact 1Nt A\ s 1) ¢ Lremely LIeLve H"‘H’ wWorme

I'he right foot was inclined to di e alittde, but it did not

eem to | L¢ her progress to any extent, tor ne  was
tfond of walkin ind used to take lon wall wat mnto the
country In stature she was not very upright. but had a
rathe iped attitude, and was inclined to stoop (kvphosis)
I houlder being lower and more forward than the
elt Her 10N was poor 1n the left eyve
She w 1 twice, but had no fam v either
o
\Whe I we of from to 60 her menta
finc ( 1 rapidly By this time I lost
ceme vorry much over her
1 b L Cry ore 101 abstinal | | eccen
( wefere ¢ more or le v hermit's SLenCe
wpart ( ALt t Hered from
! [ d 0 nacininge that her relation l-used
er and desired t lo her bodily harm Ihese spells were
t t 1 n she was feelin etter she would return
to her forn of I

It was in one of these piro vsmal delusionary states that
e Was s 1 with pneumonia \t the time she was liviny
alone in her home, looking after her own houschold affairs

nattended by any one, and existing in a rather miserable




Post-mortem Fxamination

ind dirty state, this not on account of poverty, for she wis
very comfortably settled, but on account ot the above
mentioned habit of mind While thus laid down by sickne
a neighbour happened to call in, and recounizing how seriously
ill she was, called the ambulance and saw that she was
removed to the I\‘n]n:{«i where, as above stated, she died
\\HiH'l :l 1|"H|\

A distinet family history of neurasthenia and of arterio
sclerosis was obtained,  Thus, of the seven other members of
the family, two brothers and one sister died of apoplexy, and

I am indebted for this history had him

the brother to whom
self a stroke of ape v two years ago and is at the present
time suffering from its effects ; he is extremely nervous, sleepy

mnd mentally somewhat enfeebled

I IRTEM ENAMINATION

Mrs., N., wt. 76, admitted under Dr. C. F. Martin

r death, performed by Dr. Adami

autopsy 2 hours aft
I'he body was that of a spare old woman, below normal |

left pupil distinctly smaller than right, the right sho

| wind smaller than the muscles of the right upper extr

s r than those of th ft bones shorter I'he right hand claw
K (1) 1 I, th thum turned nware wp
Xt la il joints of the second t
t of the terminal | 1 rigl
the left, and the muscles of the
Wias no pro nced shortening of thi
Isuren D.ALS 1
Rigl S ¢ 1 s
Lef
Hume Ri )
| I '
Ulnic: R i
| S
( Y of 3 in. below gluteal fold
n
Let
IHHead I'he s | 0 v thin and ¢ it t
ra slightly adherent 'l udinal sin wWis norma I
wis a fair amount of fl beneath the dura and round the brait
ft side appeared shrunken and markedl] ler
Upon removit dura a remarkable and extensive condi
porencephaly was reco on the left side I'he area of loss of
substance was of a sausa i shape, ex tlong the Svivian
fissure from the mid-frontal area backwards well into the temporo
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S Congenital Porence

occipital region and involving evidently the centres of speech, face and
ipper extremity., Here the brain matter was completely wanting and
was replaced by a membrane distended with clear fluid. The destruction

of tissue leadir

to the cavity formation did not seem to be so great
1s it really was until the lobes were separated from each other, then
the considerable loss of substance which had taken place was clearly
ippreciated.

Weight of brain, 930 grm. (as against normal for female, 1

35)

Spinal Cord : The cord was removed down to the end of the dorsal
region and upon section presented, especially in the cervical region,
extensive atrophy of the white matter on the right side.

FiG. 1.

Thorax : The pectorals on the right appeared to be paler and
flabbier than on the left ; the intercostal muscles and ribs were also
smaller on the right side I'he sternal cartilages were somewhat
ossified. There were extensive old thready adhesions all over the right
lung, and a condition of grey hepatisation affecting the whole of the
ipper lobe which on section yielded abundant diplococci ; there was a
condition of splenisation affecting the left lower lobe rather more than
the right lower lobe. The heart was senile with considerable fatty
infiltration ; the aorta showed atheroma with a tendency to ulceration,
more especially in the lower third, As is usual in cases of pneumonia,
there were firm, well-formed blood clots forming casts in the pulmonary
arteries and their branches and in the heart cavities.

The abdominal viscera presented nothing worthy of note; the
internal genitals were senile and the uterus contained two small sub-
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Gross Anatomy of the Brain. 9

mucous polypi, the larger, situated near the fundus, being 2 cm. in
diameter.

Brain : The brain having been carefully removed was given into
my charge for hardening and further study.

GROSS ANATOMY OF THE BRAIN,

The difference in size and development between the two
hemispheres was very marked ; upon looking at the external
surface of the left hemisphere, along the longitudinal fissure,
the mesial border of the frontal, parietal and occipital regions
of the right hemisphere could be seen to a considerable
extent.  The right hemisphere weighed 560 grammes, the
left 302 grammes, but contrariwise the right half of the
cerebellum was markedly smaller than the left.

The Right Hemisphere : The right hemisphere was
found normal and exceptionally rich in convolutions which
were large and well formed and along with the fissures
followed a typical course. For the size and age of the
woman this hemisphere was singularly well developed, and it
was distinctly above the average in weight for a woman of
her stature.

The Left Hemisphere I'he left hemisphere had a
strikingly abnormal aspect ; the convolutions of the mesial
aspect and of the orbital surface appeared to be intact and
well rounded off, but on the whole they were very poorly
developed, though not simplified, their general outlines being
distinctly smaller than the corresponding convolutions of the
richt side.

(a) Fissures : Mesial Aspect: The fissures of the
mesial aspect could be clearly made out and followed a
typical course, with the exception of the parieto-occipital
which was exceptionally deep mesially and extended exter-
nally for more than an inch on the external aspect of the
hemisphere.

External Aspect :  The horizontal, ascending and
posterior branches of the fissure of Sylvius were absent, a
large cavity, the remains of a cyst, occupying this region, the
cavity being formed by the destruction of a considerable
portion of the convolutions of this area. Its walls and floor
were collapsed and puckered, drawing the surrounding
convolutions in towards its centre so as to obscure the
normal arrangement of the parts.  On account of this

Ju
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10 Congenital Porencephalus

puckering the fissure of Rolando was very hard to make out
but by tracing up the calloso-marginal sulcus on the mesial
aspect | found it possible to locate accurately what
remained of the fissure.  This was found to lie further back
posteriorly than normal, and its course was extremely short,
not more than a quarter of the normal length.

The precentral fissure and the inferior part of the inter-
parietal were absent, but in the frontal area, the superior frontal
and the anterior half of the inferior frontal fissures could
casily be made out.  In the temporal region the 2nd tem-
poral fissure and the anterior third of the 1st temporal (or

parallel) fissure could be scen In the occipital region all
the fissures wer present

(b)Y Conzolutions [External  Aspect I'he cerebral
substance of the third frontal convolution was entirely absent
save for a very small part of its anterior and inferior end
which could be made out on the under surface of the anterior

lobe external to the posterior orbital  convolution ['he
posterior third of the middle frontal convolution had com-
pletely disappeared as had also the lower two-thirds of the

precentral and post-central convolutions, the supra-marginal

|)4



Gross Anatomy. 1

ind the angular.  The first temporo-sphenoidal and the
posterior half of the second temporo-sphenoidal were want
ing, but the inferior temporo-sphenoidal and the superior
middle and inferior occipital as again the superior frontal
convolutions were still to be made out.

Under Surface : The  hippocampal convolution  with
its uncus, the lingual and the fusiform were present, but like
the others, were poorly developed, and tilted upwards and
outwards so that the fusiform and the lingual presented to a
slight extent on the external surface of the hemisphere and
gave the impression that three temporo-sphenoidal convolu-
tons were present,

['he superior, and part of the middle frontal, the remains
of the precentral and the post-central, as again the superior
parietal were drawn downwards and inwards round the edge
of the cavity.  On account of this the destruction of cortical
tissue seemed to be much less than was really the case.

Coming now to the under surface of the anterior

»of
the left side, here, taking together the convolutions and the
fissures, the sulcus olfactorius and the triradiatus, the anterior
fissure of Reil, the internal, anterior and posterior orbital
\IIH\‘-]»JUI>II~ wnlit' M AY\I‘II’\ lllIHIt'II‘ as tuIII<] .ll\" 11\"
nterior inferior part of the inferior frontal and that portion of
the Island of Reil which lies anterior to the sulcus centralis
insuli and is called the precentral lobe, its post-central lobe
which normally lies behind, being absent I'he former of
these corresponds to or may be regarded as a part of the
frontal lobe, the latter, to the parietal and temporal lobes

I'he absent post-central lTobule of the Island of Reil normally
[ should add, lies external to the lenticular nucleus I'he
anterior and posterior orbital and the inferior end of the

inferior frontal convolutions were displaced outwards and
appeared to a certam extent on the external surface of the
'll'll'.“~}li\“|’

(¢) The Porencephalic Caiity On dissecting off  the
roof of the cvst which consisted of the arachnoid, it

was found that the tloor and the sides were formed
of a thickened membranous laver of pia mater in which
could be recognized scattered areas or flakes of grey matter.
I'here was no communication between the lateral ventricle
and the cavity of the cyst




12 Congenital Porencephalus

Sagittal Scction of the Brain:  After separating
the two hemispheres and dividing the brain into two
by a sagittal section, the following points could be made
out on subsequent transverse section of the two hemis-
pheres :—The corpus callosum was fairly well developed ;
the lenticular and caudate nuclei of both sides were normal
and about equal in size; the optic thalamus on the left side
was distinctly and uniformly smaller than the one on the
right.  The left inferior quadrigeminal body was also the
smaller ; the left inferior brachium was ]un'n'l) developed.
The corpus geniculatum mediale was absent, as was also the
inner or medial root of the optic tract ; the lateral ventricle
was normal on the right side and on the left anteriorly not
greatly changed, but the posterior horn was very much
dilated and to a less extent also the descending horn, while
further, the left choroid plexus was enlarged and markedly
cystic.  The middle commissure of the third ventricle was
absent, but the velum interpositum, the infundibulum, the
pituitary and the pineal gland were normal.

The left crus was much smaller than the right. The pons
and medulla were asymmetrical, the left again being smaller
than the right, while the left olivary body was much more
prominent ; the right anterior pyramidal tract also was well
formed and rounded, that on the left side being absent.
I'he right and left olfactory nerve and bulb were found
normal ; the left optic nerve was distinctly smaller than the
right.

The Cerebellum : The right cerebellar hemisphere was
considerably atrophied in all dimensions, the left of good form
and size.

Condition of the Blood Vessels:  Immediately after
removal of the brain its vessels were carefully examined and
there was found very little evidence of atheroma. The

internal carotids were normal and of the same size, as were
also the anterior cerebral, the posterior cerebral, and the
posterior communicating. The basilar and vertebral arteries
were normal ; the middle meningeals, as again the venous
sinuses in the dura mater, showed no deformity.

The right middle cerebral was found normal, but on the
left side, shortly after the antero-lateral ganglionic branches
were given off (to enter the anterior perforating space and
supply the greaterpart of the caudate, lenticular and ophthalmic
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The Arvea of Destruction 13

nuclei and internal capsule), the vessel rapidly narrowed and
became completely obstructed, so that it could be traced in its
further distribution as a mere thread.  Its branches, external
and inferior frontal, the ascending frontal, the ascending
parietal and the parieto-sphenoidal, could not be found.

It is obvious from the above description that the area of
absence of cerebral substance corresponds with the area of
the obliterated portion of the left middle cerebral.  The
accompanying diagram, showing as it does the extent of this
distribution and the area of the loss of substance, shows very
clearly this characteristic relationship.

I need not say that it is impossible to determine from
microscopical examination what was the precise cause of the
obliteration, but seeing that the first portion of this artery is
normal and that all the other cerebral arteries are normal in
distribution and in condition, it would appear most probable
that the cause was either an inflammatory stenosis, or
embolism, and the absence of any evidence of intrauterine
inflammation elsewhere is, if anything, in favour of the latter of
these two |\<|~\i||i‘i[il'\.

Now conditions in the offspring due to inflammatory or
obstructive valvular disease are not in the same category with
monstrosities, or even with naevi and birth-marks due to
imperfect development of the vascular walls in one or other
area.  While we are, with reason, more than suspicious of
any attempt to explain the latter by nervous or other maternal
disturbances during intrauterine life, the same should not hold
with regard to the former, It is worthy of note that I only
obtained the history of this case after [ had fully worked out
the histology of the cord and brain, and had given an account of
the case before the Montreal Medico-Chirurgical Society, now
two years ago, and after | had before that society stated that,
from the development of the various tracts, the destruction of
the tissue of the left hemisphere must have occurred during
the last two months of pregnancy.  Given in this history the
* threatened abortion about the seventh month,” it is at least

possible to explain the closure and subsequent atrophy of the
left middle cerebral artery and the production of porencephaly,
15 being brought about by placental haemorrhage, localised
thrombosis of the factal vessels in the placenta, detachment
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16 Congenital Porencephalus
£

of a portion of the thrombus, and embolism of this one
special vessel—the left middle cerebral *

STUDY OF VERTICAL SECTIONS THROUGH THE CEREBRUM,

To describe in detail the naked eve appearances of the
medulla and cord in various sections would seem unnecessary,
since a fuller and more accurate knowledge of the degenera-
tive changes is gained by a study of sections under the micro
scope. It will, however, be well for me to rapidly point out
the main facts shown ]»} |H.l|\illj\ a series of vertical sections
through the cerebrum, and my description can be well followed
by an examination of figures 5, 6, 7, 8 and o.

First transverse vertical section, posterior aspect.

.The corpus callosum, the anterior commissure, caudate and
lenticular nuclei, the external capsule, claustrum and the anterior lobe
of the Island of Reil, are to be seen on both sides ; the /ef7 internal

* When we take into account that the patient herself afforded during her life
singularly little indications of the extreme cerebral change found post mortem, that
death occurred at the age of 76, that the patient's sister and brother neither knew
norwere in a condition to appreciate the pathology of the case, and that this history
was obtained without the employment of leading questions, I cannot but regard the

history given in the first portion of this article as a most interesting example of the
singular capacity shown by certain members of certain families to retain and
treasure up the minute details of the life histories of individual members ot those
tamilies,

Q8




Sections through the Hemispheres
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18 Congenital Porencephalus.

FiG, vu
Thivd section : posterior aspect.

I'he difference in size of the two hemispheres is very noticeable
although the halves of the section are not quite on the same plane
owing to distortion of left side of brain. The difference in the two
thalami is very easily seen, the /Zef7 pulvinar being very poorly devel-
oped, the external and posterior part falling away externally to a sharp

vint.  Note here the dilatation of the /e/7 lateral ventricle, its anterior
d descending horns being markedly distended. The internal capsule

can only be seen on the right side.
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Sections through the Hemu

Fia. vii,
Fourth section : posterior aspect

I'he dilatation of the posterior horn of the /Ze¢/Z lateral ventricle is
more marked than before, the choroid plexus distended and cystic ;
inferior to the ventricle on the right side can be seen the full and well
rounded end of the optic thalamus or pulvinar which cannot be seen on

the e/t side ; when dissected out, the left pulvinar was found to be fully

a third less.  Below the splenium of the corpus callosum are the twe
superior quadrigeminal bodies, the right larger than the /Jef? I'he
centrum ovale is markedly less on the /le/f side.
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20 Congenital Porencephalus.

Hindmost section : antervior aspect

T'his plate shows an enormous dilatation of the posterior horn of

the Zeft lateral ventricle; externally is to be seen the thickened

ventricular ependyma and membranc
his figure is from a photograph of the anterior aspect of the

containing shreds of nervous

tissue.

hindermost section of the brain.  The previous figures have been of the

posterior aspects of the sections

MINUTE ANNTOMY,

['he various parts of the central nervous system were
preserved in formalin, alcohol and Miiller's fluid ; the methods
emploved for staining the scetions were those of Van Gieson
and Pal-Weigert, haematoxvlin and eosin and a modification
of Nissl's method which | have developed for showing the
cellular and connective tissue clements.

In deseribing the results of the examinations and
determining thus the effects of the porencephalus, it has
seemed to me that the clearest understanding of the case will
be gained by beginning from below, from the spinal cord,

and working upwards ; while throughout [ shall as far as
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Minute Anatomy. 21
possible divide my description of the various sections into the
appearances of the white fasciculi, the grey matter and the
cellular elements, respectively.

I. SPINAL CORD,

7. White Fasciculi : In sections stained by Pal-Weige
the difference in size and appearance of the two halves of the
spinal cord is most pronounced, the rg#4¢ side is markedly the
smaller throughout the cord. This is brought about by a
nearly complete absence of the crossed pyramidal tract on
that side ; only a few healthy fibres can be seen in the area
and these possibly are the so-called homolateral fibres, which

Inferwor aspect of section from region of yth cervical.

have their origin from the right motor hemisphere and do not
cross over at the decussation with the rest of the crossing
efferent motor fibres, but continue down the right side of the
cord.

Sherrington,” Muratoff and others have pointed out
this bilateral condition. Those fibres occupying the above
said position are surrounded by sclerosed tissue which is very
abundant and spreads out in a fan-shape, the expanding edge
of the fan being external.  The line of demarcation between
the atrophied crossed pyramidal tract and the direct cerebellar
tract is very sharp and distinct, this last being quite free
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from any excess of connective tissue between its fibres.
The demarcation is well shown in Fig. 10,

Anteriorly the fan-shaped sclerotic area, remains of the
crossed pyramidal tract, runs well forward; particularly is this
the case in the cervical region where it nearly approaches the
antero-lateral tracts of the cord. The appearances here are not
in harmony with those noted by Lowenthal.®  He states that it
is where there has been injury to the cord that the degenerated
pyramidal tract has a fairly sharp lateral boundary, whereas
in injury to the cercbral cortex the edge of the degenerated
pyramidal tract is diffuse towar the cerebellar tract.
Throughout the cord there is no sign of diffuse sclerosis in
the : above indicated ; while further, the extension of the
sclerosis forward anteriorly would seem to indicate that the
pyramidal fibres themselves extend farther forward than is
usually considered to be the case. This anterior extension

appeared to trespass beyond the area which Flechsio gives
as representing the pyramidal tract. | may mention that
Schiefferdecker " has called attention to the fact that sclerosis
frequently extends beyond this area,

Turning now to the pyramidal tract on the /7 side, there
is here a diffuse sclerosis, and by the Pal-Weigert stain a
large number of white pin-points can be made out scattered
among the healthy fibres of the tract, while with Van Gieson's
stain there is seen to be an increased development of the
connective tissue framework of the part. Just as in the de
generated right pyramidal area there is present a certain
number of healthy fibres, so in the relatively unaffected left
pyramidal tract we come across these scattered small areas of
sclerosis.  And as the presence of the healthy fibres in the
former case is best explained by assuming them to be fibres
of the original right pyramidal tract which had not decussated,
so we may assume this scattered sclerosis to indicate areas
corresponding to degenerated non-decussating fibres of the

left pyramidal tract.  There is a fair correspondence between
the amount of sclerosis on the healthy side and the number
of intact fibres on the sclerosed side.  The fibres of this tract

coming from the unaffected right hemisphere are, 1 should
add, well developed.

As to the white fasciculi in the anterior columns between
the ventral fissure and the issuing fibres of the anterior root
bundles, the left is but half the size of the right.  This differ-
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Minute Anatomy : Spinal Cord. 3

ence is to be seen well to the end of the dorsal cord, and is
due to the nearly complete absence of the direct pyramidal
tract (Tiirck’s Column) on the /Z/¢ side. It is to be noted
that along the margins of the ventral fissure on the left side
a few healthy fibres can be seen imbedded in scleroid tissue.

Along the whole length of the spinal cord, down to the
lumbar region, ze., so far down as | possess material, this
condition of asymmetry of the two sides continues, the right
half being greatly larger than the left.

The posterior fasciculi of Goll and Burdach are through-
out normal. At one time | was inclined to think that |
recognised a certain amount of sclerosis in these two columns,
but after having made a large number of sections and stained
them by various methods, | feel assured that this is not the
case,

Of peculiar interest, as indicating the existence of a tract
not often differentiated or apparently noticed, is the fact that
in the region of the fasciculus ventro-lateralis of Gowers, there
is on both sides to be recognised a distinct area of degenera
tion beginning about the level of the 7th cervical segment
and extending upwards until it reaches the medulla. The
tract on the »¢¢/kt can be traced upwards postero-laterally to
the olivary nucleus of the same side. This is called by some
the triangular path of Helweg" or the olivary tract of
Bechterew. The xlt'g('ll('l‘.l[t'<| tract on the /1// is l)().\silll} the
descending spino-thalamic, %

At the 7th cervical region these areas of degeneration
lie on either side as thin bands on the outer surface of the
ventro-lateral tract, and as we trace them upwards on both
sides they assume the shape of a triangle, the apex pointing
backwards ; at the 4th segment the apex on the right side is
in close contact with the anterior edge of the fan-shaped
sclerotic area of the crossed pyramidal tract. 1 shall discuss
these tracts later in connection with degeneration of the fillet.

2. The Grey Matter.

The presence or absence of cell clusters or columns has
much to do with the alterations in shape of the horns of grey
matter, and here, as in the white matter, we have a marked
asymmetry.  The anterior horn on the right side is smaller
than on the left, and the smallness is especially noticeable in
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24 Congenital Porencephalus.

the cervical region, at the sth, 6th and 7th cervical segments,
on account of the absence, or .Llrnph\ of the \(nlmlmril
and poste ro-external groups of cell bodies of the upper
extremity group. If we cut off the ventro-lateral and

Fic. xi1.

Inferior aspect of section through region of the 7th cervical segment.

postero-external groups of cell bodies of the left anterior
horn, which are absent in the right anterior horn, the surface
area of the right anterior horn becomes greater than that
of the left. It may well be that this alteration in shape
of l|1<- right anterior horn is in part at least accounted
for by the absence or destruction of the crossed pyramidal

tract. the consequent sclerosis and shrinkage of that side
being followed by displacement of the grey matter outwards
and '

The anterior and posterior commissures are well deve loped,
being exceedingly rich in commissural nerve fibres, both
me (Inll,m d and non-medullated.

The llﬂhl poste rior horn is short and stout urmpllenl
with its hl]n\\ on the opposite side. On both sides the
gelatinous substance of Rolando at the extremity of the
posterior horns is well developed both as regards shape and

wckwards,

amount.

Cellular Elements.

In the different segments of the spinal cord, the number
of cell bodies and their arrangement vary greatly ; in the grey
matter of the /efZ side, from the first cervical segment down-

wards, the different cell groups and individual cell-bodies are

present and are in their usual ])u\lll()ll
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xamining first the section of the cord just below the
termination of the medulla, where the crossing of the
pyramidal tract is being completed, we notice in both anterior
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o

horns two distinet groups of cell-bodies, internal and external.
Of these the internal, it followed upwards, is seen to become
the nucleus of the twelfth nerve, the external the nucleus of
the eleventh nerve. In the grey matter of the second seg-
ments ventral and dorsal groups of cell-bodies are well
developed on both sides of the cord, and as we proceed down-
wards through the third, fourth and fifth segments we can
clearly demonstrate the different nuclei normally present—the
accessory, the lateral horn cells of Waldeyer, Stilling's
nucleus, the nucleus of the phrenic (well seen in the lower
part of the third cervical and occupying a ventro-medial
position between the cell bodies for the back muscles and the
accessorius group)—all these are equally developed on the
two sides.

In the lower part of the fourth cervical segment, extend
ing through the fifth, sixth, seventh and eighth and beginning
to disappear in the first dorsal region, is a group of cell-bodies
called the upper extremity group. These cells are arranged
in three sets—the anterior, the posterior and the internal
increasing and decreasing as they pass through the different
segments. This group corresponds to the brachial plexus.
The cells of the upper part of this group supply the muscles
of the shoulder and arm, those of the lower part innervate
the muscles of the forearm and hand. The different sets of
cells forming this upper extremity group are all easily demon
strable on the e/t side, but in the »¢%4¢ anterior horn the
middle part of the ventro-lateral group, lying posterior to the
accessorius nucleus, is absent.  The absence is most noticeable
in the sixth, seventh and eighth cervical segments.  And
also a few cells are absent in the dorso-lateral group, especially
in the eighth cervical and first dorsal segments. Other cells
of this group are normal

A group of cells, the mesial anterior, in the anterior horns
which shows a peculiar variation from the normal, is the nucleus
supposed to innervate the back muscles, (Kaiser () and
others), and also called by some writers (Lenhossek (1)), the
commissural nucleus, their axones never having been seen
to enter the anterior nerve roots along with the other
fibres. Asa matter of fact, I have in several of my specimens
clearly made out that the axones of these cells pass back-
wards and are to be seen entering the anterior commissure.
Situated ventrally and towards the median aspect of the
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26 Congenital Povenceplalus
anterior horn, this group is remarkable in the normal state for
the persistence of its relative position in each succeeding
segment, so that passing downwards it appears to form
a well differentiated and distinct column through the different
segments. This group or nucleus is especially noticeable in
the lower animals.

Studying this group in the present case, | make out upon
examining the various cervical sections from the fourth seg-
ment down to the first dorsal, that it is at one time to be
seen distinctly in a normal position in the right horn, but to
be absent in the left, or if not absent, showing marked signs
of atrophy, many of the cells being completely absent, or
of a low form, the rest markedly shrivelled.

Upon examination of a series of sections, made caudal
wards, | found the condition reversed, the cell group iu-iuj\v
well formed in the left horn, absent or atrophied in the right;
a little lower and there is a reversal of the picture, this not-
withstanding the fact that the sections have been carefully cut
in a transverse and not an oblique plane. 1 mention this
without attempting to give any explanation at this point.
l'ig, 18, P- 45, shows the [ms’iliun null||i<1| lr) these cells in
the anterior horn.

It is in the cervical enlargement that the condition above
described is best marked.  As we pass down to the thoracic
segments this commissural nucleus i1s not so isolated but is to
a certain extent fused with the ventral horn cells, and here
no noticeable difference can be detected between the cell
groups of the two horns save that the cells appear, as in the
cervical region of the cord, to be numerically more numerous
in the right horn than the left, both in the cervical and the
thoracic regions. Here, however, they are not so highly
developed, nor so rich in dendrites, nor so markedly arranged

into clusters, but [h(-_\ scem to be of a lower grade and
more uniformly scattered.
Clark's cells and the posterior horns are normal

THE CEREBRAL PEDUNCLES,
In viewing the different transverse scctions through the

brain stem the asymmetry of the parts is as strongly marked
as was the case in the spinal cord, but here it is on the left side
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Minute Anatomy . The Cerebral Peduncles. 27
and not on the right that the absence of many of the impor-
tant structures is to be made out,

Posteriorly the left superior quadrigeminal body is about
one-third smaller than the right ; it contains fewer nerve cells,
both large and small, and throughout its extent fewer medul
lated fibres.  Anteriorly the zonal fibres on the left are fewer
than normal, and the superficial white fibres are almost wholly
wanting.  The inferior quadrigeminal body on the left is also
distinctly smaller than on the right and its brachium contains
hardly any healthy nerve fibres, while its body presents a
marked diminution of the myelinic network and of cellular
clements.  The right is normal. I'he left lemniscus is
deficient in size compared with its fellow on the opposite side,
and the diminution affects both the fibres of the lemniscus
lateralis, which enter the quadrigeminum inferior, and those

4

Fic. xn
Superior aspect of transverse section of the Peduncles

of the lemniscus medialis originating in the nucleus funiculi
cuneati, as well as the bundles from the lemniscus to the pes.

I'he corpus geniculatum mediale on the left side is
absent; the /left superior cerebellar peduncle is markedly
smaller than its pair above the decussation, where the tracts
lie close l()f_l('llh'l‘ on either side of the middle line ; indeed the
left is less than half the size of the right peduncle in this
region and lower down, where the decussation takes place, it
it also very unequal.

I'he Zeft red nuclens is markedly diminished in size.

I'he substantia nigra seems to be equally healthy and
well developed on both sides ; on the left side the posterior
longitudinal bundle is slightly the larger; the fibres of the
fasciculus retroflexus Meynerti are reduced in number on
the left. While the /’“/4!/ »//""'/1\ of the right side are well
developed forming a well rounded and bulging pedal system,
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on the Ze/7 side this track is very much diminished, being
present in the form of a narrow band of fibres running on the
ventral surface of the crus internally from the points of exit
of the roots of the third nerve outwards and backwards to
the groove situated at the most external end of the substantia
nigra,

The four different tracts which go to form the bundle of
fibres in the basis pedunculi and lie ventrally to the sub
stantia nigra, consist of the pyramidalis (fasciculus longitudi-
nalis), the median bundle (the fronto-cerebro-cortico-pontal
path), the lateral bundle (the occipito-temporo-cerebro-cortico
pontal path), and the fibres of the accessory bundle of the
lemniscus.  All the fibres that are present and which repre-
sent these tracts are most markedly diminished in number.
I'he nuclei and roots of the third nerve are both normal

'HE PONS,

In an oblique cut section of the pons and crus the follow
ill*" 1s to be IIlvlwlt' out

Posteriorly, the decussation of the 4th nerve, more
anteriorly, the posterior longitudinal bundles, of which the left
is slightly larger than the right; laterally, the e/t superior
cerebellar peduncle, which is nearly twice the size of the right
the peduncle from the right hemisphere having crossed over to
this side at the decussation.  External to either peduncle we
have the lemniscus lateralis, that on the left side being
distinctly more slender than that on the right.

I'he nucleus lemniscus lateralis is well formed on the
ht side, absent on the left The nucleus reticularis
Legment? is not so healthily developed on the left side as on
the right. Further a marked difference is to be made out
between the two lemnisci mediales ; the right is at least from
a third to a half broader ventro-dorsally than its fellow

The fibres of the medial accessory bundle in the lemniscus
medialis, passing to the motor nuclei of the cerebral nerves,
is wanting on the left side, as are also the fibres of the
lemniscus which originate in the nucleus funiculi gracilis.
The fibres of the lemniscus pertaining to the nucleus funiculi
cuneati are well developed on the right side, not so well
developed on the left; the fibres from the region of the
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inferior quadrigeminal body to the nucleus reticularis teg
menti and to the pons, are not so abundant on the left side
as on the right.

More anteriorly on the right side of the pontal region we
have stretching from near the outer angle of the median
lemiscus, forwards and inwards to the superficial fibres of
the pons, three well-formed longitudinal bunches of nerve
fibres separated from each other by pontal fibres and by the
mass of grey matter which make up the nuclei pontis. — Of
these on the left only a few small longitudinal bundles of
medullated fibres can be seen, and these gradually decrease
in size as they vo downwards and backwards.  Only a few
fibres of the fronto-cerebro-cortico-pontal  part and  the
fasciculi longitudinales (pyramidales) are to he made out
Neither at the cerebral nor caudal end of the pons are any
fibres of the temporo-occipito-cerebro-cortico-pontal path to

Superior aspect of section from superior pontal region

he I(‘lu:lli/('ll All these tracts are well <14‘\"|nv]v1'l| on the
H‘\‘Ill side.




30 Congenital Porencephalus.

In the tegmental part of the pons many of the nuclei on
the left side have disappeared and their places are filled up by
fibrous tissue.

In a section taken below the level of the upper half of
the 4th ventricle we see a marked asymmetry in the two
supertor cerebellar peduncles; as scen in previous sections,
that on the /7 is about twice the size of that on the right :
so also the wuddle peduncle of the cerebellum (brachium
pontis) is larger on the Zef? side.

I'he wale of I
atrophy ; the granular layer on the right half has almost
entirely disappeared, and both the fine plexus of nerve fibres

cussens  shows marked signs  of

and the large fibres are markedly diminished in amount. This
degeneration or atrophy is connected with the devenerated
tract of the right cord, in the region of the dircet cerebellar
tract known as Gower's tract.

Inferior aspect of infevior pontal region, with tracing made from the
original photograph in order to indicate more diagrammatically the
retative sises of the more important tracts as against certain areas of

degeneration.,

MEDULLA OBLONGATA,

Having thus given the condition of the parts below in
the cord and above in the crural and pontal regions, [ would
now describe the connecting medulla oblongata.  Sections
from the lower extremity of this made immediately above the
plane of the decussation of the anterior pyramids show that
the two sides differ greatly, the difference being due largely
to the shrinkage of the degenerated left anterior pyramid. The
internal arcuate fibres of the left side arising from the nucleus
gracilis and nucleus cuneatus are well marked as they

losso

proceed forwards on the outside of the roots of the ¢
pharyngeal nerve and afterwards turn inwards towards the

12

,'xl\
and
are

side
less

diffe
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raphe to form the decussation of the fillet, and then place
themselves between the antero-lateral ground bundles and the
anterior pyramid.

On the 7ig/#t side the nuclei of the posterior funiculi are
seemingly atrophied ; the fine plexus of nerve fibres and the
cellular elements are greatly diminished, more especially in
the nucleus funiculi gracilis.  The internal arciform fibres are
much less in number, and are not easily to be made out in
their passage from these nuclei to the raphe in front to form
the decussation.  The calibre of these fibres scems to b
reduced, the fibres themselves to be more scattered, nor can
their entrance into the nucleus funiculi vracilis be made out
Ventrally, on the right side, the large bundle of healthy
pyramidal fibres is well in evidence ; on the Z/# side this tract
is markedly shrunken, consisting largely of fibrous tissue in
which very few healthy longitudinal fibres remain.  Running
transversely through these tracts can be seen some of the

Superior aspect of section from Medulla

anterior external arcuate fibres.  In general, on both sides
these external arcuate fibres are well developed.

On the most ventral aspect of this region, the left nucleus
for the arcuate fibres is very highly developed.  This nucleus
can be made out in the various sections extending upwards as
high as the upper end of the olivary body.

On studying sections through the mid-olivary region the
asymmetry of the parts is more marked than ever. The
lateral internal arcuate fibres (fibrae olivo-cerebellares) which
pass from the restiform body, partly through, partly behind,
and partly in front of the olive, and end in the opposite olive,
are present in about equal numbers on the right as on the left
side.  But the inter-olivary stratum of the /lemniscus here is
less than half the size of its fellow on the (vp|)n~il(' side ; the
difference between the ll(l.\ll'l'illl' Iun;ilu«lin.ll bundles at this
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level is not so marked. It is, however, to be noted that the
median internal arcuate fibres are less abundant on the »ight
side than on the left.

The left restiform body is larger than the r»ght. The
formatio reticularis on the right side is larger than the Zef?.
With regard to the olivary bodies both appear to be healthy,
ud their finer structure does not seem to depart from the
normal, but the left olive is certainly much more contorted

and irregular, the hilus in some sections looking forwards and
upwards.  The pyramidal bundles at this level are much the
same as has already been described above

OPTIC NERVES AND OPTH FRACT

['he left nerve is distinctly smaller than the right
both macroscopically as well as microscopically In sections

Sections through opti

made one-third of an inch forward from the chiasm it is seen
that .llml‘\' the inferior border a le“\w‘ number of nerve bundles
in the left nerve are markedly atrophied and surrounded by an
overgrowth of glia tissue. This tissue is present in greater ex
tent than normal all through the nerve, though in the centre and
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superior and lateral borders the bundles of nerve fibres appear
well developed. A section of the right optic nerve shows at
the same level a marked atrophy of the central bundle of
fibres, with proliferation of the interstitial glia tissue ground
work between all the bundles.

Optic Tract.-—The left optic tract arises from one root,
for, as already mentioned, the znternal geniculate body with
its brachium and the iuferior corpus quadrigeminum are
absent or very greatly atrophied, and thus the inner root is
wanting. A\ section of the tract shows that it is much
diminished in circumference as compared with that on the
right side, though what bundles are present are equal in size
throughout, and little if any sclerotic tissue is to be found
indeed, on both sides there is an absence of sclerosis.

Pulvinar and Optic Thalamus.—\ ertical sections made
through this show that on the /Z/7 side there is marked
atrophy both in the cellular constituents and fibrillar network
Figure 17 demonstrates the presence of a large number of

&
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Fra, xvi.

T lest, sections through left Thalamus ; to vight, scctions through right.

medullated nerve fibres in the pulvinar in the right side, while
on the left very few can be made out, and those mostly at the
circumference.

CEREBELLUNM,

The right side is found to be considerably atrophied in
all directions, I)I'll\illg the existence of a crossed cerebro
cerebellar connection,

I'he right dentate nucleus is much smaller than that on
the left side and contains fewer cells.  The cells of Purkinje are
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34 Congenital Porencephalus.

markedly lessened in number,as is also the granular layer. The
large fibres of the medullary rays are greatly atrophied
Those of the finer association system are distinctly to be
seen. l'o the cause of this atrophy 1 will refer later (pp. 52
el seq.)

CEREBRUM

Sections from different parts of the left cerebral
cortex show that this is uniformly atrophied throughout the
hemisphere.  The convolutions are small, the cortex is
thinned, occasional plagues jaunes and small cysts are to
be made out.  There is great increase of glial tissue in the
grey matter, with thickening round the blood vessels and
atrophy of the nerve elements, in particular of the large
pyramidal and polymorphous cells.  The smaller pyramidal
cells appear fairly abundant I'he white matter i1s greatly
diminished, there being a marked lessening of the projection
system and of the superficial tangential fibres, while the
lnng association fibres are I‘llllv\ numerous I'he .IlI‘H|)|I\
above mentioned is particularly marked in what remains of
the central convolutions, while in the frontal and occipital
regions there is not such a marked absence of the larue
pyramidal cells, or of the projection fibres.
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ETIOLOGY,

Porencephaly in general may be produced by the follow
ing causes

1. Prenatal conditions,

2. Those related to birth accidents.

3. Postnatal, those dependent upon disease or tumour.

I'he processes leading to this condition may further be
classified as follows

(@) Agenesis, or lack of development of the brain elements
ab itio,

(4) Constitutional lack of capacity for growth, the tissue
elements being in development so weak as to succumb easily
to intercurrent disease and toxic influence, forming thus a ocus
minoris resistentie.  These diseases and influences are : (i)
Prenatal meningoencephalitis, (i) congenital  syphilis and
other toxic conditions, (iii) intra-uterine disease of the cere
bral vessels (thrombosis, embolism, meningeal and intracere
bral hemorrhages).

(¢) Direct injury to the brain before, during and after
birth. With reference to the processes occurring during birth,
the condition may follow protracted labour, precipitate labour
or foree Ps accidents ; of these the scecond 1s ('\]N'«i.l“_\ liable
to develop the condition

() Disease processes affecting the fully developed brain
substance, (hemorrhage, embolism, endo-and  peri-arterial
changes,  cerebral  venous  thrombosis  and  encephalitis).
Strumpell claims cortical polio-encephalitis as one cause.

From the description given of this case there can be
little or no question that its causation comes under the first of
the above headings, that it was of prenatal origin, and further
that the process was set up by vascular discase in the foetus ;
for we find the middle cerebral occluded and arrested at a
certain point, the absence of tissue corresponding with peculiar

sharpness to the usual distribution of the branches of the
middle cerebral artery beyond the point of obstruction.  That
the condition is not due to agenesis is, | take it, proven by
the condition of the cavity.  According to Kundrat where
there is developmental defect there is a characteristic radiate
arrangement of the convolutions around the cyst with thinning

1"y
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36 Congenital Porencephalus

or absence of the walls of the lateral ventricles.  Here there
is no such arrangement.*  As a further support of this view
we have the fact that the right hemisphere is well developed,
which would scarce be the case were we dealing with a con
venital lack of growth.  In all likelihood the lesion occurred
some time late in intra-uterine life, possibly about the eighth
month of development. '

It is deserving of note that though such extensive de-
struction had occurred there was little evidence of asymmetry
of the skull (this has frequently been noted in other case s),
even though the uninjured convolutions of the left side were
poorly developed, so also that there was no very great arrest
1 !».‘mi\ sed }mi(-~ ‘I](]\\IH‘,:" there was

of development of
such marked absence of motor fibres in the one ]w\x.mwl,ll

tract,

N T MAGNOSIS OF PORENCEPHAL

['he history of our case shows very clearly how difficult, if

not impossible, it is to give during life a diagnosis of the
extent of the lesions.  In most cases of porencephalus with

5 case, the patents

lesions as extensive as those found in th
are more or less idiotic, presenting marked spastic con

ditions and suffering from epilepsy or convulsion Here,
Uthough 50 la Yt i reda wias iffected the mental
power was good, the paralysis was of little account,
spasticity also slight. Nor during the whole course of the

patient’s seventy-six yvears was there a single  convalsion
or t‘|ri]«{lli‘ hit [t is to be noted that here the oblitera
tion of the middle cerebral appare ntlv occurred at a point
beyond the region of the artery from which is given off the
blood supply to the basal ganglia, so that the blood supply to
these was intact—another fact which would seem to account for
the normal appearance of the caudate and lenticular nuclei
It is difficult to account for the atrophy of the optic thalamus
save on the assumption that the neurones of the destroyed
area were more closely related with that body, its general

I am not of the opinion that the radiate arrangement of the sulci is alone

sufficient to diagnose a condition as congenita For on the one | s pointed

I cases have 1 reported

out by Collier and Russe . undoubted
by Anton, Schultz and von Lumbeck, where
tions was found normal, and on the other hand the
thund in casss cortainly post-natal by von Monakow, von Ka
ntally in animals by
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Primary and Secondary Degencrations 37

integrity being incompatible with the idea that its blood supply
had been cut off.

I would now, passing from the more immediate descrip-
tion and study of the case, proceed to discuss certain matters
of wider neurological interest upon which my findings here
appear to throw light.

IN PRIMARY AND SECONDARY DEGENERATION

As above stated, there was a profuse atrophy of the grey
matter of that portion of the left hemisphere not directly in
volved in the porencephaly, and this atrophy had associated
with ita lessening of the large pyramidal cells and projection
system of fibres and to a less degree of the tangential fibres,
those present nnH\i\lill‘\' mostly of the |<'Il'\' association fibres,
We must regard this atrophy as due in part to the partial des
truction of the associate and projection system of fibres in
their passage through the destroyed area, by anaemic necrosis
following upon thrombosis, as being, in short, a Gudden's
atrophy.  Remembering (@) that each axone is part of a
neurone, an injury to any part of which will affect the rest to
a greater or less extent, () that no considerable portion of the
neurone is capable of existence for any great length of time
after severance of its connection with the rest of the nerve
unit, and (¢) that this is true, according to Barker, for both
motor and sensory neurones, we thus gain an explanation for
the great diminution in the number of nerve cell bodies and
fibres, and so, in consequence, for the diminution in the size
of the remaining portion of the left hemisphere.
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18 Congenital Porencephalus.

The view here enunciated that destruction or severance
of part of the nerve unit leads sooner or later to degeneration
of the rest of that unit is in contradiction to the doctrine
of trophic centres as formulated by Waller, and in connection
with this case, in which we have such extensive degeneration
not only of those tracts which are formed of axones in direct
connection with cell-bodies in the affected portion of the left
cerebral hemisphere, but also of other fibres and centres which
form tracts not directly connected, but associated, with the
cortical system of neurones, it mav be well to discuss this
matter of the nature and extent of devenerative and atrophic
processes in the neurones

From the appearances presented in this case, to what
extent are we justified in adhering or departing from Wallerian

2

doctrine In the first place we have to recognize that it is
not necessarily true that that part of the neurone remaining
in connection with the nucleus and ‘cell body is unaffected.
Marinesco indeed has shown that after amputation of the
limb or after scetion of a |n-|'[|»|14 ral nerve, definite ]m!hu’wv

cal changes occur in the central or proximal portions of tl

nerve, the intensity of which depends upon the species and
more especially upon the age of the animal and upon the length
of time intervening between the injury and death.  \While
appearing at a much later date than in the distal portion, he
points out that the degeneration in the central portion of a
vical appearances, and

divided nerve presents similar morphol
is apparently analogous to the process occurring in the distal
portion, and this degeneration oceurs although there has been
no disturbance of continuity between  the proximal portion
and its trophic centre

Whether this latter * proximal degeneration ™ is in all
essential characters identical with the Wallerian © distal "
degeneration is still in question.  We must admit that the
nerve cell is liable to conform to the general law applicable to
all other active cells of the organism, the law that atrophy
follows disuse.  Admitting this, Mott" doubts whether this
simple atrophy is of the same order as the degeneration which
follows upon severance of portions of a neurone from its
trophic centre, and he points out that in it there is an absence
of any chemical change, save in those cases in which the
injury is so severe as to cause death of the neurone as a whole.
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In studying a mixed nerve, not only do the sensory fibres
in it—those distal to the spinal ganglion = degenerate, but

after a time there is recognized degeneration and disappear-

ance of fibres in the dorsal root proximal to the ganglion and

=

in the corresponding fibres, their collaterals and terminals in
the dorsal funiculi of the cord, these eventually undergoing
total disappearance.  As regards the motor fibres in the
central stem of the amputated limb, these gradually diminish
in number; in some instances they appear to vanish almost
number of the
motor cells of the ventral horns dwindle in size, and may after

entirely 3 and, corresponding to this, a large
a time completely disappear

I'he bodies as distinet from the processes of the sensory
neurones above mentioned, namely, spinal ganglion cells, do
not show gross alterations for some considerable time after
the e I'IMH ral and central fibres have ||('-\w nerated (Fried
lender, ™ Krause" and Marinesco"”), a finding which denote
that the trophic mechanism here differs in some way from that
connected with the nutrition of the cells of the ventral horns
Barker thinks this may depend upon possesion by the ganglion
cells of a cellular capsule.®  Nevertheless this degeneration
eve H‘vl-l“\ occurs

While thus the nutrition of the cell body determines to
some extent the presence or absence of immediate degenera
tion, we have to recognize that nutrition is but a secondary
factor in the matter.  Nay more, we have to recounize that
in the nervous system, as in other parts of the body, nutrition
is correlated to function : increased function brings about
increased nutrition of the part, decreased function diminished
nutrition.  And if from any cause the function of a tissue is
arrested —we can go further and say, if the function of a cell
is arrested - that arrest brings about diminished nutrition and
atrophy.

Upon general pathological principles, therefore, we must
be prepared to find that if a nerve cell is prevented from

*Another suggestion given (1 have mislaid the reference), is that the peculiar
relationship of the spinal ganglion cell to its axone, is capable of explaining this
ditference in the behaviour of the cell.  Itis suggested that as a consequence of the
I'-shaped connection of the axone with the body, stimuli normally pass up the
dendrites and distal cell processes from the periphery and pass by the cell body with
out traversing the vertical limb of the T, that thus the spinal ganglion cell body
leads usually a less active existence, if | may <o express it, is more passive and less
liable to be influenced by severance of the peripheral fibrils and cutting off the
stimuli which normally traverse its axone,
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exercising its function, that nerve cell must surely present
eventual evidences of a greater or less degree of atrophy
from disuse. And | would go beyond this, and would state
that if in the efferent cortico-cerebro-spinal path, after destruc-
tion of certain areas of the cortex, we find that certain centres
along the path with their associated fibres and tracts, undergo
atrophy, whereas other centres do not show such atrophy, the
inference to be made is, that in the first case the centres receive
their lnrmlnmin int im]mlws from the neurones of the destroyed
area and, in the second, that while there may be connection
between the neurones u! the destroyed cortical area and the
centres, nevertheless, there must be equally or more important
associations between the centres and other areas that are un
affected. Or, in other words, in the first case destruction of the
neurones of the destroyed cortical area has been followed

deprivation of function and consequent atrophy; in the second

case, destruction of the rtical neurones has not had this
result, impulses reaching the cells of the centres by other
paths.

ON AREAS AND TRACTS OF SECONDARY "DEGENERATION AND

ATROPHY,

Passing from these more general considerations, I would
now say a few words with reference to the presence of
sclerosis and disappearance of fibres in the fi/let system,
the thalamus, the inferior quadrigeminal body, and again
to the absence of the mesial geniculate body. N on Monakow
has pointed out that the majority of the nuclei and cell
clusters in the thalamus, the geniculate bodies, the sub
stantia nigra, and the pons, are made up of projection
neurones whose axones are mostly cortico-petal, termina
ting in the cerebral cortex. If this be so, then the atrophy
of these nuclei is to be explained by the fact that a destruc-
tion of a large area of the cortex has led to the injury,
not to say destruction, of the peripheral endings of a large
number of neurones, and we must regard the degeneration or

atrophy of the nuclei as due to progressive degeneration of

these infra-cortical neurones or cells-bodies, seconda y to injury
of their peripheral portions. In either case, whe ther all the
nuclei above mentioned possess cortico-petal axones or whether
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the cells-bodies in these nuclei are associated with cortico
fugal axones, the degeneration and atrophy that occurs must,
it seems to me, be ascribed primarily to disuse and loss of
function. In this view | find that I am in agreement with a
large number of authorities, though Marinesco and others are
inclined to lay stress upon the fact that a true degeneration
takes place in the tracts above mentioned

In recent experiments carried out by Mellus in which he
extirpated small areas of the motor cortex and killed the
animals (monkeys) from two to five weeks after the operation;
there, studying the brain by Marchi's method, he found
degeneration affecting many of the associated fibres, as also
degeneration of the projection fibres, which he could follow
through the centrum ovale to the internal capsule.  From
this region he noticed that many fine, degenerated fibres passed
into the thalamus and into the substantia nigra, apparently
terminating there. Von Monakow also has shewn that, where
there is destruction of the frontal convolutions, degeneration
extends back through the internal capsule and downwards
through the base to the cerebral peduncle, and in some
instances the radiations of the nucleus medialis thalami and a
portion of the nucleus lateralis thalami, atrophy and, after a
time, disappear.  \Whether all these tracts undergo an imme
diate or a secondary degeneration, or no, we can at least
recognize, more especially from these observations of von
Monakow, why in our case the thalamus was so markedly
.lll‘ul»l]i('«],

ON THE EXTENT OF SCLEROSIS,

The large amount of sclerotic tissue present in the right
pyramidal tract and other tracts which have undergone
degeneration in our case, is very remarkable. As a rule
one does not expect to find sclerosis well-marked in cases
of secondary degeneration following a lesion occurring
before birth and, probably, before myelination of the efferent
system had taken place, and especially at such a late date
(seventy-six years) after the primary lesion; one would
have expected absorption to have occurred to a much greater
extent. Freud, quoted by Collier,'"” says that, in second
ary degeneration, the fibres of the pyramidal system may
after a long time disappear so completely as to leave no
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trace of their existence ; this, he says, may account for the
absence of the tracts in some cases.

Sherrington and Langley,"” in speaking of degeneration
of nerve fibres followed by sclerosis, state that the first five or
six weeks of degeneration are marked by the gradual dis
appearance of the fatty constituents of the medulla, and the
swelling up of the axis cylinders of the nerves. In the
later stages the medulla and axis cylinders entirely disappear,
and after a time the only sign of degeneration is a slightly
increased amount of connective tissue laid down between the
remaining normal nerve fibres.  According to Singer, this
hypertrophy of connective tissue also in trn disappears, so
that in from two to six months no signs of deveneration may
be visible

But Francois IFranck and Pitres found deveneration
recognizable ten months after cortical lesions. [ am inclined
to think that one explanation for this apparent absence of
sclerosis so soon after lesions may be the use of carmine as a
stain ; for at first, soon after its formation, sclerosed tissue
stains deeply with carmine, but as time goes on the fibres stain
less and less, the red patches become less and less noticeable,
so that at length no satisfactory indication is obtained by this
means of the presence of sclerosis. By the Pal-\Weigert stain
|M)\\c‘\:l‘. the presence of sclerosis can be determined for
very long periods

Another point worth noticing in this case is that, de spite
the large amount of sclerosis, the nerve fibres do not
appear to be pressed upon.  We find healthy looking
fibres right in the centre of the sclerotic scar, apparently
wholly unaffected. It is often stated in connection with
locomotor ataxia, for instance, that in the sclerosed areas the
nerve fibres are pressed upon, thereby being caused to
atrophy and disappear. It is, | think, conceivable that where
there is acute or sub-acute inflammatory disturbance in the
cord, there the excessive development of new connective tissue

may be followed by marked shrinkage, leading to atrophy of

the incarcerated nerve fibres; but where there is a slow

process of * replacement " fibrosis, the new connective tissue

strictly replacing and filling up the gap left by the atrophy of
the nerve tissue, it may well be that such shrinkage plays a

very minor part.
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In this connection a word or two may be said with
recard to the existence already noted of the presence of a
diffuse sclerosis in the crossed pyramidal area on the left side,
i.e., in the relatively healthy side.  According to Sherrington,
this is due to recrossed fibres, i.c., to the presence in the tract
of one side of fibres I)(']nllgillg to the nmm\ilx- side Sher
rington’s first idea was that in their path downwards they
twice crossed the median line, the proximal crossing being at
the pyramidal decussation.  Mellus is of the opinion  that
these have not twice crossed but have never crossed, i.e., that
instead of decussating in the pyramidal region they have
continued downwards on the same side I remember sceing
the specimens at Johns Hopkins Hospital, Baltimore, i
which Dr. Mellus was able to demonstrate this fact.  She

\
rington, in more recent articles, appears to agree with him
and with  Muratoff, that the bilateral degeneration of the
lateral columns following upon lesions of one hemisphere is

due to the pyramidal tract dividing at the decussation into

(1), the major portion, which in the well known manner
crosses to form the opposite lateral funiculus of the cord, and
(2), a minor portion which enters the lateral funiculus of its
own side, the ratio of the uncrossed to the crossed tract being
roughly  one-fourth Hamilton again states that he has
followed degenerated tibres from one cerebral cortex through
the corpus callosum down through the internal capsule on the
opposite side and so through the pyramidal tract of the cord
of the opposite side. *

I'he above observations are of high significance as show-
ing how one hemisphere by means of the pyramidal tracts
has connection with both sides of the cord and with the lower
motor neurones of both sides of the body I'o this we add
the later researches of Hoche, @ in which he has shewn that,
from the lateral pyramidal tracts, fibres pass, not only to the
ventral horns of the same side, but also through the ventral
or anterior white commissure to enter the ventral horns of the
opposite side ; so that the fibres from the direct pyramidal
tracts on the one side terminate in the gorev matter of the
ventral horns of both sides.  \We thus gain material help in
explaining how in a case like the present, in which we have
nearly total destruction of the pyramidal motor fibres of the
one cerebral cortex, the other hemisphere, through its con-
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nection with both sides of the cord, can control the motor
function of both sides.

ON THE ABSENCE OF THE DIRECT PYRAMIDAL TRACT AND ITS
EFFECTS,

Attention may at this Imilll be called to the H)ll)[lll'li'. or
almost complete, absence of the direct pyramidal tract on the
left side. | have already noted (p. 25) the atrophic condition of
what certain authorities speak of as the commisural nucleus, a

group of cells situated towards the medial anterior aspect of

the anterior horns.  According to certain authorities (Kaiser
and others) this nucleus is the motor centre for, more especi
ally, the back muscles and the pectorals. Certainly in this case,
as observed at the autopsy, the pectorals on the right side were
distinetly small and weak, and the kyphosis and inclination to
one side would, | think, indicate a weakness in the back
muscles, points which at least favour and do not contradict this

view as to the function of the nucleus in question.

I must here recall the curious alternation of groups of
healthy and atrophied neurones of these nuclei on either side
in the cervical region.  For this alternation 1 can afford no
adequate explanation ;: | can at most suguest that the fibres
of the direct pyramidal tract are in part directly associated
with the cells of the commisural nucleus of the same side,
others decussate and become associated with the cells of the
nucleus of the opposite side, in the manner indicated by Hoche
in connection with the lateral pyramidal fibres. If this be
so, the accompanying figure indicates how the alternation
may be brought about.

In connection with the absence of cell bodies in the
ventro-medial and dorso-lateral nuclei of the upper extremity
nucleus, the disappearance is most marked from the seventh
cervical to the first dorsal segment ; the group which lies in
the most lateral part of the ventro-medial group and the
most dorsal and inferior part of the dorso-lateral group, are
more particularly involved.  The absence of these groups
coincide very closely to the localization given by Ham-
mond ' for the supply of the muscles of the forearm in the
ventro-medial group and of the hand in the dorso-lateral
group.  The patient showed greater wasting and atrophy of
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the right forecarm and hand than she did of any other part,
and the relationship seems to be very close

X\ )3(\ £y
X WCE )

ON THE VILLET

I'here is great difference of opinion regarding the
relationship between fillet fibres and the cortex cerebri and
1s to whether they consist of efferent or atferent fibres.  Many
state that they end in the thalamus and consist only of afferent
fibres Gee in his article in Brain ]n»it!\w to ascending and
descending degeneration of the posterior longitudinal bundles
in a pontine hemorrhage, but in his case there was no degen
eration of the fillet below the lesion, while above it was
distinetly degenerated.  His conclusions are that the lemnis
cus consists of fibres which ascend only, that the lateral
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lemniscus appears to end in the lateral corpora quadrige
mina, the mesial proceeding brainwards towards the optic
thalamus and there dividing into two bundles, one going to
the thalamus, the other mass of fibres appearing to take a
lateral direction dorsal to the corpus subthalamicum and that
these fibres mav enter the optic thalamus iH\‘]It'l' up or may
pursue an uninterrupte d course to the cortex

Kingdon and Russell™ describe a descending degenera
tion of the fllet apparently secondary to extensive cortical
degenerations in children,  Bruce ™' shows that in conse quence

of a lesion destroying the basal

vanglia and internal capsule

in the cercbrum, the fillet does degenerate in descending
‘lllt'«[lwll[)»IIJH‘:]II‘H'lHl!Yl'Il( Id of Flechsiv on the same ide
of the medulla llwuu-‘i! the median internal arcuate fibres to
the Opposite side as far as the nuclel of the two divisions of
the posterior columns of the cord, and that the nuclei there

undergo a secondary atrophy proportional to the degeneration

of the nillet

Flechsig and Hossel maintain that there is a direct
connection between the nuclei of the posterior funiculi and the
central convolutions, i.e., that some of the axones of the cell
of the nuclei of Burdach and Goll pass uninterruptedly o

the sensory motor cortex of the Rolandic region, forming
what is termed the cortical fillet.  Mott,”" Dejerine ind

von Monakow maintain that there is not any uninterrupted
connection between the nuclel of the posterior funiculi and
the cortex. Mottt has noted that in monkeys, in which he
destroved the nuclei, he obtained extensive deveneration of
the fillet, but found no evidence of degeneration affecting the
internal capsule or the cortex

Langlev and  Griinbaum, Jacob™ and others, after
In'-u}ln iI\L: ‘.11";1 cortical Il'wiwl]« mn .lIIIIl]‘l‘\ lwl:nll IIH fillet did
not show immediate degeneration but that it might be atrophied
as a consequence of these cortical lesions

I'he presence of sclerosis in the median lemniscus in
our case might indicate the descending motor tract which
Hoche'” has shewn in his recent researches to be situated in
that region, a region which we have been accustomed to
consider as almost purely sensory.  These motor fibres ar
entirely different from the majority of the fibres of the
lemniscus medialis, and this is proven not only by the fact
that they «

generate in a descending direction, but also by
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the fact that higher up in the nervous system they become
entirely separate from the rest of the fibres of the median
lemniscus.  In the uppermost planes of the cerebral peduncle
lh'“wl' fibres do not lie in l|\l' l‘l",;it»ll of the lemniscus at all
they are situated at the base of the peduncle in the immediate
neighbourhood of the fibres of the pyramidal tract and lateral
to them.  But long before these observations of Hoche, von
|;--« l\l< rew rlHlI !It ( llwi‘,g made out that a ce rtain number

of fibres from the median lemniscus become medullated at a
later period than do the majority, and they gave to this special
bundle the name of wedian accessory bunale

In our case as before described, we have a marked

atrophy and degeneration and disappearance of fibres and the
presence of sclerosis in both the median and lateral fllet of
the left side ; this is most noticeable in the pontal region
\We can trace this tract of atrophy and degeneration down
to  the atrophied nucleir of Goll and  Burdach on the
opposite side \bove we find that the fillet fibres above

the pons on the left side become much thinned out and
appear to terminate at different stations \s the corpora
quadrigemina are approached we notice that the lemniscus
gives off a dorsal branch, the lateral lemniscus, and of this
branch the large majority of fibres scem to end in the
corpora.  Yet, confirming what has been recently stated by
Cre a few fibres, apparently belonging to this part of the
fillet, cross to the opposite side by way of the lingula (vide
Fie. 14) ['he main or median lemniscus travels upwards
towards the optic thalamus, but whether many of the fibres
pass on to the cortex, is, as already stated, a thw}ll\h'«] point
and cannot be proven in this case {

ON TRACTS IN THE VENTRO-LATERAL REGION OF THE CORD

OF peculiar interest, as indicating the existence of tracts
not often differentiated or apparently noticed, is the fact that
in the region of the fasciculus ventro-lateralis of Gowers
there is to be recognized on either side a distinet area of
degeneration which begins about the level of the 7th cervical
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rment and extends upwards until it reaches the medulla
I'he track on the right side | can trace a seoment lower than
that on the left I'heyv both begin as a thin band of sclerosis

on the outer surface of the ventro-lateral tract and as they are

traced upwards on both sides they assume the shape of a
triangle, especially well noticed at the gth cervical segment
I'he apex of the one on the right side comes in close contact

with the anterior edge of the fan-shaped sclerotic area of the

degenerated crossed pyramidal tract For several reasons, to
be  mentioned  later, 1 inclined to think that this
levenerated tract on the ide must be a Gudden's atrophy
of Gower's tract, the /a us spino-cerebellares centralts, and
not the descendi cerchellar tract of Marchi or Bied
Ut h tl nts that w I favour this latt
\Ithough 1 t tl lerotic ca I he Sth
cervical seoment, vet | can trace 1t up the medulla, pon
| Ul 1 \
( L I Grower 1 LR 1 1
fro | t portic f tl Lo tl
1 | ol Nt ( ) teral tascieul L rd, 1 L
| 1t 1 | i the i
( ed ventro-latera to el
uy the pons the res leave their venu
tuation form ) cr the sth nerve: they are the
lirect ybliquely I and backwards to the rlace
forming a laver of res contin
Uve of \ e ['hev then run downware
L posterion irface of the "w\\.:n]v to stream inwards to the
erior vermis (Mott Schaefer) and to the lateral Tobe
( Patrick ), in exactly the position described by the abo
ind they can be made out in the specimens as well in the
photographs in the medulla and in the pons.  One can sec
the w?r\ulw darea ‘w‘: 1 over Hw I]\ nerve nd can "\
HH\‘\!"\ upward mnd backwards to the irface of the
iperior peduncle (vide Fig. 14) I'his superior peduncle i

wrently on account of absence of fibre

and also from the absence of fibre

noticeably smaller, apy

from the rivht cerebe

making up this tract I'he valve of Vieussens is distinetly

1t side, so also is the superior vermis and

atrophied on the
the lateral Tob
Recent writers state that the tract that is called Gower

tract cons of at least several distinct neurone systems and
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takes a course for at least a long distance in the spinal cord
and rhombencephalon.  Mott 9 distinguishes, in addition to
the 1|.n':\w-1\ <|‘u\\<'||) u»lli\m«li\.ll \lvilllvu-n bellar \‘\\lt‘ln. d
centro-lateval superior spino-quadrigeminal system, and a
ventro-lateval-spino-thalamic system. Here 1 think this de
veneration belongs to the first named — the crossed conjunc
tival spino-cerebellar system ; we have no atrophy or sclerosis
in the right quadrigeminal body or in the lemniscus lateralis
on that side, which would be present if the spino-quadrigemi
nal tract were affected, nor in the last mentioned spino-thala
mic tract do we have any alteration in the thalamus

On the other hand Marchi has shown that there is a
cercbellar system in the antero-lateral columns of the cord, orig
inating mainly from the vermis, descending into the ventro
lateral fasciculi of the cord,  Ferrier," Russell“ and Turner
say that this system is not direct, as Marchi states, but pro
ceeds by way of Deiter's nucleus, which was normal in thi
cast In our case we have an atrophy of the right inferior
restiform body which might point to descending fibres from
the cerehellum going via that body into the spinal cord
Now, as pointed out by Biedl as the result of an experimental
section of the corpus restiforme, two descending degenerated
tracts are to be found, one in the ventro-lateral fasciculus, in
the area corresponding to that deseribed by Marchi and
Laewenthal ; the other tract descends in the funiculus lateralis
in the exact IN\\H{HH occupie d by the |~_\l"lH\llL\\ tract

\dmitting, theret as | think we have to admit—that
in the ventro-lateral rea of the cord there are several
different tracts, is it possible that here in our case in this
right-sided ventro-lateral area of degeneration and atrophy
we have present both a Gudden's atrophy of Gower's tract
and a descending atrophy of the tract depicted by Biedl?

['he degenerated track on the Ze/z side 1 took at first as
being probably the triangular path of Helweg, or the olivary
fascrculus (Olivenstrang) of  Bechterew, @ which  extends
between the olivary nucleus and the spinal cord. The inferior
olive on the left side is distorted and out of its position, yet
with careful examination I could make out no alteration in its
structure from health,  Bechterew himself says that there is
no proof that these fibres are directly related to the nerve
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cells of the olive. (This being so | would urge that the term
“Olivenstrang " is misleading and faulty.)

Now in our case | find a tract of degeneration exactly
corresponding to that described by Bechterew I, like Bech
terew, found no involvment of the olive : unlike him | was
able to trace the degenerated tract in the ventro-lateral region
of the cord up into the medulla in the region occupied by the
antero-lateral ground bundles and from that through the inter
olivary and median hllet

In a recent article Mott and Tredgold * deseribe a well
marked atrophy at the periphery of the cord in the situation
of the antero-lateral tract, extending as low down as the first
lumbar segment; It s situated in the region ol the desce lw|\||1
cerchellan |L|I|L but they did not think it due to involve
ment of that ]»l(in I'he view they take is that the ‘4l|nr|l]‘\
in the desce ||<|l|l‘1 |n|lll has its origin in the thalamic region
the fibres passing through the middle Qllet of the pons and
the interolivary lemniscus in the medulla, to reach the pert

pheral part of the antero-lateral column of the cord I'hey
suggest, in view of their findings, the possibility of cercbellar
fibres to the cord passing by way of the basal ganglia

possibly the optic thalamus.  In connection with my case it is
interesting  to note  that there was undoubtedly distinct
rophy of the right cerebellum, of the left thalamus and of
the middle fillet and interolivary lemniscus | HII!H‘I‘II\
accounted |

v this atrophy in the fillet as being associated
with the destruction of the celis in the nucleus oracilis and
cuneatus and consequent scarcity of the internal arcuate fibres
that go to form the interolivary lemniscus and middle fillet
But I can see that it is possible, on account of the marked
atrophy of the above mentioned tract that part of the atrophy
may be due to the absence of fibres that 2o to form the spino
thalamic tract mentioned by Mott and Tredgold.

In my case certainly there was not the marked atrophy
”li]‘ \i'”lrllliill].l'\”l \[“ll*wln'd Hll"l”‘l]‘i , trace 1t so lar
down the cord, 1 think that in their case whatever atrophy or
alteration was present in the shape and size of the left half of
the cord might be accounted for by the unequal crossing of the
pyvramidal tracts which was a marked feature in the case
Dr. Mott mentions that it was not an area of sclerosis
which marked out the antero-lateral tract, but an absence
of tissue. I would urge that one has to be careful in pro
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nouncing this or that alteration in the shape of a cord which
is abnormal in the crossing of its motor fibres, as being due to
the absence of a tract not before pointed out.  In the same
paper they mention another case in which there was thrombosis
at the commencement of the middle cerebral artery ; here
definite degeneration was shown in the antero-lateral area of
the cervical region I'his case more nearly conforms to the
findings under discussion.  Why there should be atrophy of
the fasciculus cevebellares ventralis in mine and not in Mott's

case, |1 I think, in part due to the age itained by my patient
(seventy-six), consequently a Gudden's atrophy (retrograde
degeneration of different relays or series of stations) would
have had time o take place ; or, in part, to the possibility
that the atrophy was not apparent in- Mott's case as he had
excess of tibres in the ventral part of his cord due to the
unequal crossing of the pyramidal tract

It is worthy of note that in Wigelesworth's case (Brain
1897, Plate 111, Fig. ii.), on examination of the photographs
ol sections Ilunugl} the -‘IIH‘I! cord in the upper cery ical re glon
one can clearly see degenerated areas on both sides in the
recion of Gower's tract.  No mention is made of this in the
letterpre

N orfay ol 'l CEREBELL \ND CEREBRL

Cercoellun \s noted, we found that the right haif
and vermis were markedly atrophied, the atrophy not being
confined to any |r.ull~1|‘|| lobe I'he dentate nucleus was
smaller than the one in the opposite side and contained fewer
cells,  On microscopical examination the cells of Purkinje
were lessened, the molecular layver greatly narrowed, the
granular layer and larger fibres making up the medullary
centre also greatly lessened.  This atrophy of the right cere
bellum is no doubt due to the connection between the cere
brum and the cerebellum having been interrupted, there being
marked atrophy of the left thalamus, left red nucleus and
Supe rior cerebellar [n'-ll\ll\]v and cerebellum, and the continu
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ation of that from the cerebellum to cord and pons is shown
by atrophy of the inferior restiform body and of the middle
peduncle of the pons

ON THE PEDUNCULAR TRACTS.

Opinions are varied as to the origin of the different
tracts which, along with the pyramidal, go to form the
bundles in the basis pedunculi.  As in this case we have
marked destruction of the cortical tissue (the supposed
origin of those hibres), and as further the fibres remaining in
the basis pedunculi are very few, to that extent our case is in
harmony with the view that the bundles of fibres in question
ire connected with the cortical area which here has undergone
destruction.

In this connection it is perhaps worth while to note the
various opinions brought forward as to the origin of the
groups of fibres and their relationship to the cerebral cortex

(A) THE FRONTO-CEREBRO-CORTICO-PONTAL PATH

This as described by Flechsig is assumed by him to
arise from the feet of the three frontal ovri, possibly also from
the middle portion of the gyrus fornicatus. These fibres
coming together pass through the pars frontalis of the internal
capsule near the genu, pass thence from the base of the cere
bral peduncle medially to the fibres of the pyramidal tract.
In the pars basilaris pontis they occupy a dorso-medial position
relative to the other longitudinal fibres, but in more caudal
planes they turn ventralwards, and so come to lie ventrally
and somewhat medially to the fibres of the pyramidal tract.
Flechsig holds that this tract is concerned with the move-
ments of bilaterally innervated muscles, such as those of the
eye, the neck and the trunk

Barker has pointed out that this tract may degenerate
after lesions of the middle and inferior frontal gyri. Von
Monakow™ also states that where we have a deceneration
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backwards from this portion of the cortex down through the
internal capsule, we obtain an atrophy of the radiation of the
nucleus medialis thalami and of a portion of radiation of the
nucleus lateralis thalami with subsequent disappearance of
both of these nuclei. On the other hand Zacher*" denies
any connection between the frontal lobe and the median
segment of the base of the cerebral peduncle; he concludes
that the fibres, in part at least, have their origin in the
Island of Reil ; while Dejerine attributed the origin of the
fibres to the Rolandic \»]N'I"(‘lllllln.

In our case we have, it is true, the grey matter still
remaining of the superior frontal convolutions, and of the
gyrus fornicatus, as, also there is present the frontal portion of
the internal capsule and that in a better developed condition
and containing more fibres than does the occipital portion of
the same.  We have further fibres present in the most medial
portion of the basis pedunculi and have a few bundles of
longitudinal fibres in the pons, situated mesially and ventrally
to the degenerated or atrophied bundles of the pyramidal
tract ; and these correspond fairly in number to the amount of
the cortical area given for the origin of this tract.  Thus our
case, so far as it goes lends support to Flechsig's view, for, as
already mentioned, Flechsig attributes the origin of these
fibres to the ends of the frontal gyri and possibly also to the
middle portion of the gyrus fornicatus, and this persistence in
our case of at least a portion of the fronto-cerebro-cortico
pontal path is in harmony with such an origin

(1) THE TEMPORO-CEREBRO=CORTICO-PONTAL PATI,

Ilechsie believes that the fibres of this tract arise from
cells situated in the auditory sense area of the cerebral cortex
(the superior and transverse temporal gyri), that these pass
down the posterior portion of the pars occipitalis of the
internal capsule to the lateral region of the base of the cere
bral I\t‘\lllni le, and so to the pons where lh("\' lie dorso
laterally to the fasciculus cerebro-spinalis.  The fibres of this
and the preceding tract are medullated at a later period than
the fibres of the pyramidal tract. Like the preceding tract
this degenerates in a descending direction (Zacher," von
Monakow"" and Dejerine,'*




Dejerine states that the fibres mainly arise in the middle
|

wnd inferior temporal convolutions and that they do not pass

throuch the internal capsule but pr weed below the lenticulate
nucleus to the cercbral peduncle Ferrier and Turner'™ have
extirpated the perior temporal gyvrus and have obtained
degeneration in the lateral bundles of the pes ['his observa
tion supports the view of Flechsig, but like Dejerine thev

found that the tibres pass Luterally and ventrally to the lent
culate nucleus and not through the :Mr;‘w.‘x‘w‘\.« I'lechsiy
Iy

further believes that a certain number of lateral tiby

lateral area of the crus (of the cercbral peduncle’ may arise

in the visual sense area of the occipital lobe and his views are

ported by the morph ‘:‘._;(1‘ U studies of Bechterew
1 believes that the fibre

Zacher also holds this view an

ym the occipital lobe are more laterally placed than those

from the temporal lohe In our ca the superior and trans
verse temporal ovri were absent, and we were unable to find
iy hbres in this tract either in the internal capsule or at the
cerebral or the caudal end of the pons I'o this extent our
case supports Flechsi It, as Dejerine asserted, the bundles

of this path arise from the whole temporal lobe, we should
certainly have expected to ind some of its fibres in the pons
for there still remained in our case portions of the second and

third temporal convelutions

\S TO THE CAUSE OF SPASM AND RIGIDIT fic

(

I'he medical doctrine that was held, and is held to-day o«

by many, and [ think erroneously, is that when we have of

complete transverse lesion of the cord above the lumbar th
enlargement, we have a condition of increased retlexes due

to the inhibitory influence of the upper motor neurones being n

removed, or again, that in a case of hemorrhage in the n

internal capsule, followed by a descending degeneration in i

the motor tract, the presence of increased reflexes is due to hei

the above named cause cen
Dr. Charlton Bastian = was perhaps the first to cast

doubt on this generally received opinion.  In an article pub- halt
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lished in 1890 he states that, with a total transverse lesion of

the cord of the lower cervical region, nearly all reflexes
dependent upon lower portions of the cord are abolished
rather than increased He has also avgain shown more
recently, that, with transverse lesion of the

cord above the
lumbar enlarcement, there is a

flaccidity of the legs and
loss of the knee jerks

Bowlh horburn® and  Bruns * of
confirmed  Bastian's

Revnolds

Hanover have
conclusions, so also has Ernest S

Charcot held the theory that in
occurring in the adult the cause of the
irritation of the motor

ordinary  hemiplegia

ate rigidity i1s an
tracts by the cicatrisation that occurs
it the seat of the lesion and extending alony them In ow
case the sclerosis was quite in evidence
of reported cases the degree

completely absent

, but in a large number
of sclerosis was very slioht or

So far as it goes a a[lu]\ of our case would suguest that
the cerebellar hemisphere is involved in the production of the
spastic state,  Here it may be noted that Dr. Hughlings
Jackson in 1877 formulated a theory and published an article
entitled, * On Certain Relations of the Cerebrum and Cere
bellum, on Rigidity of Hemplegia and on Paralysis Agitans.
I'o quote what Dr. Jackson says He is “of the opinion
that the rigidity in hemiplegia is not owing to the cerebral
lesion nor to the lateral sclerosis ; there is evidently a duplex
symptomatic condition, negative and positive, with loss of
power over the muscles ; there is a tonic action in them with
loss of power. Whilst the primary cerebral lesion can account
for the paralytic element —negative

condition- it cannot (nor
can the sclerosis in the lateral columns) account for the tonic
condition of the muscles—positive element. N

gative states
of the nerve centres cannot cause positive states of muscles ;
they may permit them.”

His speculation was that rigidity is owing to an un
antagonized influence of the cerebellum.  He believed that,
in health, the whole of the muscles of the body are innervated

-innervated both by the cerebrum and cerebellum-— there
being an antagonizing co-operation betwixt the two great
centres

Some

time after publishing those statements he went
half way towards abandoning the doctrine of cerebellar intlux
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because his critics pointed out that upon complete transverse
lesion of the cord above the lumbar enlargement (whereby
both cerebral and cerebellar influences are cut off from the
motor centres below the transverse lesion), the knee jerks are
accentuated, and that the legs are, or soon become, rigid, In
consequence of Dr. Charlton Bastian's recent important
researches on the effects of total transverse lesion of the
supra lumbar cord, confirmed as they are by Bowlby, Thor
burn and Bruns and others, demonstrating that a state occurs
of flaccidity of the legs and loss of the knee jerks, and now
admitted by nearly all medical neurologists to be correct. i
Hughlings Jackson has now reiterated his early theory.

In my patient there was extremely little spasm or
!‘.“MII\ unless in the hand, and to a «H;JIII extent in the foot
'o account for this absence of spasticity, | am of the opinion
that it was due to the ,m‘-»])ll\ of the right cerebellar hemis
phere, in consequence of which the influx of stimuli from that
organ must have been markedly lessened ; hence the condition

In some cases of porencephaly spasticity is a marked
feature, in others the reverse is the case.  On looking over
the literature to observe whether it was !nr\~|1v" LO trace any
relationship between involvement of the cerebellum or its
absence, and absence or presence of spasticity, | found that
SO la
so few of the case reports are complete.  This, however, |

it is not possible to arrive at any definite conclusion

may sav, that | encountered no case in which there was both

extensive atrophy of the cerebellum and presence of well
marked spasticity. [ would point out to future workers in
this field that careful notes be taken of the extent of spasm
during life and state of involvement of the cerebellum found
post mortem, ™

On the whole, therefore, I am inclined to believe that
probably the reason why we have marked spasm in some
cases and not in others, is due to the non-involvement or
involvement, respectively, of the cerebellum

I might here mention that in cases of cerebral diplegias
where pathological changes are confined to the cerebral cortex,
the cerebellum being intact, a condition of generalized rigidity

* Mott and Tredgold have pointed
the optic thalamus or internal capsule witl
matter, they found that atr
where the lesion was just ¢

that where the lesion affected primarily

mdary atrophy of the cortical grey

v of the cerebe

n of the opposite sid rred, but

nfined to the cortex, and the basal gangli

was no atrophy of the cere um
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is a marked feature. So also in conditions of combined
sclerosis, the presence of spasticity is an early sign in the
majority of cases, later on a tlaccid state and absence of knee
jerks are characteristic.  Two cases that were recently under
my care which had the above clinical signs showed micro-
scopically that the cerebellar tracts and cerebellar hemis
pheres were under certain late conditions of degeneration
which might account for the flaccid condition.  No evidence
of degeneration of the lower motor neurones was to be seen.

UMMAL

Inasmuch as of necessity a very large number of points
have been touched upon in the preceding study, it would be
well if [ attempted here to summarise my main findings

Crinicar History

lli\lul"\ of a fricht to mother of Inl({( nt at about e¢ighth
month, with history of attempted abortion.  Birth of patient
normal in every way.

Rigidity and paresis first noted about second wecek.
General backwardness of child in walking and talking \t
age of twenty she was to all purposes a normal woman.
Married twice, no family.

At or about age of sixty deterioration of mental faculties
began to show themselves.  Never had any history of fits of
any kind.  Had kyphotic curvature of dorsal vertebrae with
slight dragging of right foot. Spasticity of little account save
in arm and hand of right side

ParnoroGicarn

A, he Porencephalic Cavity and Hemispheres. 1. A
probable primary lesion of middle cerebral artery (throm
bosis), the occlusion taking place immediately after the
perforating arteries from the basal ganglia are given off,
This lesion had apparently occurred in the later months of
faetal existence, and was due to rupture of foetal vessels in the
placenta. The lesion was followed by atrophy and destruction
of a large section of the cerebral cortex on the left side in an

sa——




58 Congenital Porencephalus

5

le cerebral artery I'he destruction

area supplied by the midd
was more extensive than was apparent at first sight, the
cavity being in part filled in by the puckering and collapse of
the ~«IHI‘IH|H||IIIQ Lissue,

I am not inclined .o believe that the atrophy of the
vessels was secondary to the destruction of the cortex

2. The porencephalic cavity thus found did not com
municate with the lateral ventricles, but was bounded exter
nally by the arachnoid, while the pia lined the sides and
bottom of the cavity.

3. The existence of a general diffuse atrophy of the
cerebral convolutions of the left side (but these were not
simplified), with a marked lessening of the large pyramidal
cells and of the projection system of fibres, especially so in
what remained of the motor region; the association fibres

apparently normal

1. Right hemisphere normal in shape and structure with
i increase in the large motor cells

5. Symmetrical condition of the bones of the skull

6. Dura not thickened or adherent

;-. II]V’(HllHl»(lel'\Hl”4l'\lh”‘(”ll'\ ll“llﬂl. n size

B. DBasal Nucle . The left caudate and lenticular
nuclei normal in size and fully equal to their fellows of the

opposite side

9. General atrophy of the left optic thalamus, there being
marked lessening in the number of cell bodies and of nerve
fibres of the different nuclei present in that body

1o. Marked atrophy and absence of the middle and
posterior portion of the internal capsule.

C.  Second Nerve. 11. The left superior quadrigeminal
body less in size than the one on the right

12, Left inferior quadrigeminal body presented marked
wrophy

13. The brachium of the left inferior quadrigeminal body
showed an almost complete absence of fibres

14. The left corpus geniculatum mediale absent.

15. The left optic tract markedly atrophied

16. The left optic nerve was found smaller in calibre
than the right, certain bundles in the inferior portion being
very markedly atrophied, and there was present an increased
amount of ulial tissue between all the bundles, The right
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optic nerve showed atrophy of its central bundle
veneral increase of glial tissue

17. The red nucleus on the left
smaller than that on the right

B Cerebellum, 18, The left

\\il!l a
dde was markedly

perior  cerebellan
in‘(hm« le above the decussation was smaller than the llgil{
and the right was smaller in the pontal region

19. Atrophy of the right dentate nucleus and rivht
cerebellar hemisphere with lesseni
kinje cells, projection fibres
fibres normal

in the number of Puar

nd molecular laver ; association
20. Marked atrophy of the lingula on the right side
5. Pes. 21 In the basis pedunculi there was well
marked atrophy of the pyramidal motor tibres of the left side
22, Atrophy of fibres of the fronto-cerebro cortico-pontal

path in the medial portion of the basis pedunculi I"he

fibres of the temporo-cortico-cerebro-pontal path atrophied in
the lateral portion of the crus, and though not quite wanting
here, wholly wanting in the upper part of the pons

23. Locus niger on both sides seemed normal

I, Pons. 24. lLeft middle and inferior cerebellar
peduncles were much larger than those on the right

25. A\ large number of pontal nuclei on the left
were absent, their place being taken by glial tissue

26. The |m\l"l'inl‘ ]un:lllulmﬂ fasciculus is smaller on
the left side.

27. The left olive was much contorted, but
.A]»Iu-.\l‘n‘(l normal.

sicle

otherwise

28, The nucleus of origin of all cranial nerves on the
floor of the fourth ventricle appeared normal.

29. The external arcuate fibres of
I"'\('Il)]ll'(l
the left side.

both sides were well
marked hypertrophy of the arcuate nucleus on

G. Fullet. 30. Slight atrophy of right nucleus cuneatus,
but more so of its internal nucleus ; nucleus gracilis distinetly
'lll'll[)llil d.
31. Marked lessening of internal arcuate fibres of the
l'i‘\'lll side.

32. Marked lessening in size of the interolivary stratum
of left side.

33. The lateral internal arcuate hbres were normal on
both sides.
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34. Marked contraction with sclerosis of the inner field
of Flechsig on the left side seen throughout the medulla.

35. The left lateral fillet was markedly sclerosed and
smaller than the right both in size and in number of nerve
fibres present,

36. The nucleus of the lateral fillet on the left side was
absent.

37. There was a sclerosis and absence of the nerve fibres
forming the most medial portion of the left median fillet
(motor).  There was further a veneral sclerosis affecting the
lateral part of the left mesial fillet, with associated lessening
in size and number of the component fibres

H. Medulla. 38. As under normal conditions, the
lemniscus increased in size as it progressed upwards, owing
to an accession of fibres from the sensory nuclei of the
medulla

30. In the left ]l\l'.l!!!]ll.(] tract i
trace of fibres were to be seen

1 the medulla only a

0. In the right side of the pons and medulla there was
present a sclerosed tract in the area usually nuu|mr1 by
Gowers' ascending fasciculus

CorD

I. White Matter. j1. The crossed pyramidal tract
situated on the right side of the spinal cord was absent
Notwithstanding the long continuance of the condition there
were still 1'l't‘v\gmm||w](‘ 1 most marked sclerosis in the l'«"\*iull
of the absent fibres of this tract.

12. The crossed pyramidal tract on the left side, while
showing abundant well formed hbres, showed also some
diffuse sclerosis

13. The direct pyramidal tract on the left side was found
almost (nlnl»]r[t'}\ absent,

14. Goll and Burdach’s columns normal

. Grey Matte 15. Clark’s vesicular column normal

16. The anterior horn (grey matter) of the right side
was altered both in si
numerous than in the left horns, but were «

7. One group of cell bodies, the lateral and posterior

e and \|L|]N': the cell bodies were more

f a lower type

external, were absent.
18. There was an abnormal arrangement of the nuclei
of the back muscles (commissural group).
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49. Degenerate tracts in the antero-lateral region of the
cord on both sides, most marked in upper cervical region.

50. In this case we have a large number of superimposed
neurones affected, numerically greater than in other cases
described.  This may be due to the age the patient attained
{seventy SIX).

I desire, in conclusion, to express my deep obligation to
Dr. Adami for the valuable suggestions and advice freely
tendered during the tourse of my study of the case, and
during the preparation of this paper. 1 would also express
my sincere thanks to Dr. C. F. Martin for relinquishing to
me the full study of the case: to Dr. Patrick for his care in
producing the photographs employed as illustrations ; and

again to Dr. Adami for aid in connection with the diagrams
here given.
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