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PREFACE.

Jusr thirty years ago Professor J. M. Charcot was kind enough
to receive me as a private pupil in his service in La Charité Hos-
pital, where he was a ckef de clinique, and therefore able to offer
very large facilities to foreign students who went to Paris for
clirical study.

He held a high position at that early period of his career, as
a clinician, and his instruction was very much sought for. His
deliberate and thorough manner of procedure at the bedside
aroused the attention of his pupils, who soon were made feel
that the methodic investigation of disease requires the highest
intellectual effort. It was not difficult at that time, even, to fore-
see for the young teacher a distinguished future. What he has
done to develop the advance in the medical sciences during the
last twenty years, I shzll not attempt to detail. That he has
enriched and enlarged the pathological and clinical field equal to
any man of the age is generally conceded. More especially has
he done his full share of the work that has brought again French
medicine to the front line of modern progress. I believe that his
genius, culture and special researches entitle him to be ranked
with the celebrated men of modern times.

The translation of his lectures which I now present formed his
course for 1879-80, and were reported in the Progrés Medicale by
Doctor E. Brissaud. They have been published in the Zancet and
Clinic of this city, beginning in September last. It has been desired
that they should be republished in the present form.

I am sure that others might have made the translation better
than myself, but no one could have done so with more reverence
and grateful recollection for the eminent author.

C. G. CovmEcys.
Cincinnati, JTuly, 1881.
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2 PATHOLOGICAL ANATOMY OF THE NERVOUS SYSTEM.

take some demonstrations on various points relative to this great
chapter.

Thus seven years ago appositely to inflammation considered in
general, I presented an anatomico pathological sketch of spgina/
scleroses.  The following year, while treating on degeneration and
atrophies, I undertook to show the eminent role, and at that time
but little known, which certain parts of the nervous centres play
in the development of various trophic troubles and particularly in
muscular atrophies. Finally, four yearssince, I essayed, in a series
of lectures, to make plain the anatomico clinical method which
shall permit us to establish on a solid basis the doctrine of cerebral
localization in man. But on the whole, gentlemen, these diverse
subjects have not been dwelt upon except in an incidental way, as
elements contributing to the, solution of more general questions.
Moreover, notwithstanding the interest attached to them, they are
only episodes in the anatomico pathological history of the
nervous system. It seems to me that'it would be useful now to
consider in themselves the facts which compose this history
both individually and collectively.

For the rest, the times appear to be favorable for undertaking
this study. Innumerable materials, relative to these questions,
have been laboriously collected in the course of a few years past.
They have remained, as yet, scattered in various publications.
The feeling has become general that they should be coérdinated,
in order to form a part of classical instruction. Thus, there have
appeared recently, in France and elsewhere, several large mono-
graphs, and even some dogmatic treatises, concerning, especially,
the pathology of the nervous system.

In these works the new documents always maintain beside those
of the older periods an honorable place, indeed, they often take
the first rank.

It will suffice, gentlemen, in looking over these works to see
plainly the indications of a decided progress, and to establish that
a great part in the accomplishment of this progress appertains to
anatomico pathological researches, rendered more penetrating by
the employment of the more perfect methods of modern histology.
We dwell upon this point more particularly, gentlemen, by reason
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of the special character of our instruction. To-day I wish to‘
pause for a short time for its consideration. It is not a matter, in
the account which I proceed to bring before you, of regular history,
but solely an introduction, a summary, where will be signalized,
very consipcuously, some of the principal results obtained. Pro-
ceeding in this way we shall reach possibly, and define the
dominant idea which appears to have inspired these labors.

1. In the first place it is important to acknowledge, because an
illusion under such circumstances is the worst of things, that
notwithstanding all these efforts, there yet exists a considerable
number of pathological states evidently seated in the nervous
system, which leave no material appreciable trace on the cadaver,
or revealed there, at the most, by the minutest lesions, without
determinate character, incapable in any case to explain the prin-
cipal facts in the morbid drama.

Such are, for example, tetanus and hydrophobia. ~The antique
group of neuroses, though they may have been studied with
considerable success on several points, yet continue to be nearly
inaccessible to the anatomico pathologist. True epilepsy, paralysis
agitans, hysteria even the most inveterate, in fine, chorea, exhibit
themselves still as so many sphynxes which defy the most pene-
trating anatomy. We are also forced to confess on the threshold,
that in the domain of neuro-pathology, pathological anatomy has
a direct application in only a certain number of morbid states.

2. But let us take things as they are in reality, and confine
ourselves solely to pathological forms in which the constant
existence of a material lesion has been thoroughly established, and
the field thus limited will still be vast enough.

It is often said that the progress of pathological anatomy and
that of pathology go hand in hand; which is true, doubtless, in
general, but it is not especially so in what concerns the diseases of
the nervous system. Some examples will suffice to show that the
discovery of a constant lesion in diseases of this nature is a result
of great importance.

The description which has been given by Duchenne of Boulogne,
of the symptoms of the affection which he has called locomotor
ataxia is incontestably one of the most striking examples,—it is a
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: veritable ¢kef douvre ; nevertheless, how much hesitation existed
in the minds of practitioners until the time when the lesion
described before by Cruveilhier, was, by the researches of Bourdon
and Luys, allied to the clinical type. But some authors still
thought that the affection in its origin might be a neurosis. All
illusion, however, was dispelled when it was ascertained that the
spinal lesion is already perfectly constituted and easily recognized
in the first phases of the disease, when even it is not clinically
revealed, save by a few fugitive symptoms barely recognizable.
The ophthalmoscopic examination, which, in this species, answers
in some sort to a vivisection, in determining the existence of a
gray induration of the optic nerve, often years before the develop-
ament of the other tabetic symptoms, sustains absolutely the same
position.  The lesion is therefore always present to a certain
extent. Itis not absent in the obscure, abnormal forms so varied
and so different from the normal type. Its constant presence
allows us unhesitatingly, to connect these forms, of which the
number seems to augment every day, with the regular type seen
only in the classical description of Duchenne.

The development of our knowledge relative to the disease
known as multilocular induration of the nervous centres, sclerose en
Plaques, supports considerations of the same character. The
disease has only been well known in its classical type when it has
been connected with the cerebro-spinal lesion. The regular type
is rare; the abnormal forms, on the contrary, are frequent and
numerous. They could not be connected with the type from
which they are separated clinically, exceptthat pathological anatomy
has served as a guiding thread.

In the examples which I have just brought before you, the
intervention of pathological anatomy, and this is what I wish to
be clearly understood, offers in some degree a character purely
practical. The object especially, as you have observed, is to
furnish to nosology for the determination of morbid compounds the
more accentuated traits, more fixed, more material. so to speak,
than do the symptoms themselves: no speculative idea intervenes
and it requires but little effort to seize upon the nature of the
relations which unite the lesions to the external symptoms.
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Without misapprehending, gentlemen, the importance of the>
results obtained in this way, it is certain that to-day the study of
the lesions can, without losing anything of practical force, be
adapted to another point of view and assume higher aims and in
some respects more scientific. They can, in other words, with the
concours of experimental data, furnish the basis of a rational
interpretation—physiological in fact, of the morbid phenomena.

3. This is what I desire now to make manifest to you, by marked
examples chosen from among the new results introduced into the
pathology of the nervous centres,—the brain, medulla oblongata,
spinal cord, and I shall commence by what concerns the latter on
account of its comparatively less complex construction.

(@) The anatomy of the spinal cord in the normal state, slightly
magnified, does not present as you know, but, relatively, a simple
structure. The transverse section of the inferior cervical region
exhibits an axis of gray substance and a medullary covering. In
the gray substance you distinguish, first, the anterior horns with
the so-called motor cells, and the origin of the anterior nerve
roots; then the posterior horns, where terminate the posterior
roots; finally, you notice that the cornua are connected to each
other by a commissure. In regard tp the medullary envelope,
which is formed by the mass of nerve tubes which have nearly a
longitudinal direction, you distinguish two regions; first, the
antero-lateral fasciculi, limited by the anterior groove and the
collateral posterior groove; second, the posterior fasciculi limited
by the commissure and the posterior horns. The space limited by
the intermedian posterior grooves is not made of much ac-
count. ’

() The experimental method has not sensibly modified these
data of descriptive anatomy, in the analysis of the functions of the
different white fasciculi, and the several parts of the gray substance.
It has distinguished the properties of the antero-lateral fasiculi
taken as a whole,® also those of the posterior, and those of the two
great regions of the gray substance; and it has not gone much
beyond that.

(¢©) The methodic study of pathological lesions, you will soon see,

1 See work of Woroshiloff, 187s.
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like character. Thus, as a sequence of cervical lesions of a certain
locality there is observed in the anterior part of the lateral fasciculi,
in the neighborhood of the median fissure, a well defined lesion.
It occupies a fasciculus of fibres (little or not all distinguishable in
the normal state) and which extends from the medulla oblongata
as far as the dorsal region of the cord. This is the fasciculus of
Tiirck or the direct pyramidal fasciculus. This lesion of a direct
pyramidal fasciculus is always accompanied by one of the same
character, which occupies the posterior part of the lateral fasciculus
of the opposite side in the same region always, and whose precise
limits we shall have to study; this space responds to the crossed
pyramidal fasciculus.

Between the base of the triangle, which represents a section of
the crossed pyramidal fasciculus and the pia mater, exists on each
side a space, under like circumstances untouched (at least in the
cervical region); this space corresponds to the surface of a
transverse section of the direct cerebellar fasciculus (Flechsig).
These cerebellar fasciculi may themselves be systematically lesed. -

Up to this time no one has seen examples of lesions relating
to the region which surrounds the anterior cornua, and which
alone continues in the normal state after this dissection effected by
disease in the antero-lateral fasciculi. This region has received
the name of “the anterior radicular zone (Pierret), and the funda-
mental region of the lateral fasciculi (Flechsig).

Let me add, in regard to the gray substance, that there is quite
a series of lesions, acute as well as chronic or subacute, which .
have the character of localizing themselves, systematically, in the
anterior horns of the gray substance, where they affect, necessarily,
the apparatus of the great motor nervous cells.

Thus, you see, from pathological anatomy, the old posterior
columns decomposed into two secondary fasciculi, and the old
lateral columns divided into three secondary fasciculi.

(@) But do the fasciculi that disease can thus isolate, as by a sort
of selection, respond to so many regions of distinct anatomical
systems, and at the same time endowed with particular functions ?
This is what seems to be now placed beyond doubt; on one hand
by the anatomy of development of the spinal cord, and on the
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desired to submit to you to-day, which concern the bulbar locali-
zations, and localizations in the hemispheres of the brain.

If I have succeeded in placing in their true light the researches
relative to the morbid anatomy of the nervous centres, you have
not failed to recognize the leading tendency which is shown in
all these labors. All seem, in some sort, controlled Dby what
one might call the spirit of localization, which is, in fact, only
an analysis.

The idea of localization is certainly not a new thing in patho-
logical anatomy, it is as old as the science itself, though Bichat
was the first, certainly, to formulate it definitely, while at the same
time he developed from it all its scientific value ; but, possibly, it
had never been pursued with so much rigor and logic.

What, in short, do we understand by the term, to localize? In
pathological anatomy to localize is to determine in the organs and
in the tissues, the seat, the extent, the configuration, the palpable
and material alterations. In physiological pathology it is interpre-
ting the data in clinical observation and putting to profit the results
of experimental research; to establish, in short, the relation
between the functional troubles noted during life and the lesions
revealed by the autopsy.

These two points of view will present themselves quite often
in the course of our studies and they should be for us objects of
equal attention; for, I repeat, gentlemen, it is not contemplative
pathological anatomy alone, studying the lesion in itself and for
itself, that we should know; it is, at the same time, pathological
anatomy made available for nosology and for the clinic; in a word,
applied to all the pathologicai problems withir its range. '
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That demonstration I have presented to youas a sketch. To-
day I wish to resume it, and press it so far, that you may be able
to draw from it, in the point of view which we now specially
consider, the numerous teachings that it includes.

These instructive facts, you know, we should seek, not in
the anatomy of the adult, which in this regard furnishes data
entirely insufficient, butrather in the anatomy of development. I
will also remind you that it is not necessary to the end we have in
view, to go back to the primary—the embryonic development,
but that it suffices to consider the anatomical state of the diverse
parts of the nerve-axis, as it is presented in the infant at birth.

I. A. It has been remarked for a long time, gentlemen, in the
new-born, that while the spinal cord and the rachidian bulb are
already relatively, in a very advanced development, it is far from
being the case with the brain itself. The brain in the new-born,
says Bichat, resembles but little that of the adult except
in its exterior configuration, and it is now well-known that the
principal details of its structure are barely outlined.

At this time of life, according to the description of Professor
Parrot, which has become classic, the brain is a soft organ, gray
colored, and uniform, in which the two substances, the gray
and the white, are confounded. When we take in our hands
a fragment of this nervous pulp and agitate it, it feels like a
gelatinous mass of paste. .

The histologic examination and chemical analysis have led to
results which account in a great part for the macroscopic appear-
ances. Everywhere the connective tissue, otherwise called the
neuroglia, predominates; the reticulum is homogeneous and less
distinctly fibrillar than in an adult. The cellular elements are
present in large numbers, and their protoplasmic mass (as Parrot
and Jastrowitz have shown) enclose physiologically, a certain
quantity of fat in the form of granulations. On the other hand
the nervous tubes are absent nearly everywhere, or, at least,
barely outlined ; here and there they are seen disseminated in the
form of axis cylinders not yet covered with their coat of myeline.
The chemical constitution responds to this anatomical state. The
analysis of Schlossberger and those of Weisbach, have shown, for
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short, I repeat, there is but little difference, except on this point,
between the two observers, and we may henceforth conclude from
the researches of Flechsig that, of all the regions of the cortex of
the hemispheres, it is the motor ones, so called, that are first
developed and are the first to place themselves in relation with
the bulbo-spinal system, by the intermediation of the pyramidal
fasciculi,

Here terminates the considerations that I have thought proper
to present' to you, concerning the anatomy of the system of the
pyramidal fasciculi, according to the documents furnished by the
examination of the development of the nervous centres. This
preliminary exposition, possibly too long, was indispensable, in
order to undertake the study of systematic lesions of the pyramidal-
fasciculi, known as secondary degenerations. These lesions are not
interesting in the sole point of view of pure pathological anatomy ;
they are related to a multitude of clinical facts which render them
worthy the attention of medical men.
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roots are considered as the point of departure of the special
lesion.

III. We will occupy ourselves, in the first place, with the
degenerations, of the first group, with those which have a cephalic
origin, and, even, to limit still more our first field of study, we will
begin with secondary fascicular lesions, developed only from a
focal point, seated in the brain itself.

Before entering into this detail let us indicate the more general
characters of the group.

1. Let it be well understood, that it is not a matter of indifference
in what part of the hemisphere it is seated. In other terms, there are

extensive regions in the hemispheres where a focal lesion is inca-
~ pable of producing secondary degenerations; and there are others,
on the contrary, where these lesions determine with positive
certainty, consecutive descending alterations. You see, gentlemen,
that a question of localization dominates, indeed, the situation.

2. As to the nmature of the original lesion nothing is more
variable. Tumors intra, or extra cephalic, foci from hemorrhages
or softening, in short, all possible alterations will have the same
effect, provided always, and it is a condition size gua non, that
the lesion be destructive, that is to say, produces in the place where
it is established a veritable loss of substance at the expense of the
nervous elements. Thus, chronic foci, from hemorrhage, or
softening, figure much more frequently among the lesions which
cause secondary degenerations than tumors generally do, as these
may compress or displace nervous elements without destroying
them.

3. Beyond a particular case which will be mentioned at the
proper time and place, degenerations of this group, as a general
rule, affect exclusively the system of the pyramidal fasciculi and do
not injure adjoining tracts. _

If the primordial lesion occupies but one of the two hemispheres,
the degeneration is propagated in the crossed pyramidal fasciculus
of the opposite side ; if, on the contrary, there exista focus in each
of the two hemispheres, both halves of the pyramidal system
may be simultaneously invaded.

And, I purposely repeat it, gentlemen, this has reference to a
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systematic lesion par excellence. The adjoining fasciculi remain
always indemnified, and (except under particular circumstances
that we shall have to show) the gray substance and the roots of
the peripheric nerves remain equally intact.

4. As to the nature of the degeneration, in an anatomical point
of view, itis a question which I reserve. Is it the result of a
purely passive process, as many authors claim, or, on the contrary,
of an irritative one, as others pretend? Or rather should these
two opinions be combined, in the sense, that while passive in the
first period, the process becomes active in the second? Here are
two interesting questions certainly, but, I repeat, we will consider
them hereafter. For the present, I wish to confine myself to the
topographical consideration of secondary degenerations, and you
will see, as I have already stated, that this immediately concerns
the systematized lesions in the domain of the pyramidal fasciculi.

IV. Let us take the secondary lesion at the period of its
emergence from the depth of the encephalon. It is seen at first
in the peduncle, thence we follow it to the protuberance, to the
bulb, and finally into the several regions of the spinal cord.

Remark now, gentlemen, that if the lesion is very pronounced—
one of long standing, it is very obvious. On the same side as the
hemispheric lesion, you will observe a real atrophy of the inferior
layer,—crusta, of the peduncle, of the protuberance and of the
corresponding pyramid, which has, also, a grayish tint. On the
side opposite to the lesion, below the decussation of the pyramids,
you will also observe an asymmetry of the spinal cord due to the
atrophy of the antero-lateral column. It is under this aspect that
the lesion has been known by old writers. But observe, gentle-
men, that in the great majority of cases,the changes do not proceed
so far, and that, makes the intervention of the microscope
indispensable.

1. In the peduncle, and this is an interesting fact, the degen-
erated part is greyish, and is seen in the form of a triangular space
occupying the median division of the crusta. The base of the
triangle is towards the encephalon, while the summit is towards the
protuberance. Thus the surface of the crusta of the peduncle is,
in a manner, divided into three regions; (#) a median region
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lenticular nucleus, and within the optic bed and the caudate
nucleus.

It is not rare, indeed quite the contrary, gentlemen, to see
destructive focal lesions, lesions narrowly localized, in one or the
other of these nuclei. Itis very common, so far as the lenticular
nucleus is concerned, more especially in its external borders.
There, are seated, you know, most frequently the ochreous foci—
the last vestiges of intracephalic hemorrhages. The foci, more
or less numerous, which are limited to .the optic bed, and those
circumscribed in the head of the lenticular nucleus are not, either,
very rare. Now, gentlemen, this point is established by Tiirck,
who is the pioneer in the methodic study of secondary de-
generations, that they never occur when the lesion, of whatever
character, remains limited in the gray nucleus, and does not in-
volve the internal capsule in such a manner as to alter, profoundly,
the structures of its fibres.

The lesion of the internal capsule is therefore, so far as relates
to foci in the central gray masses, the condition sine qua non for
the production of secondary degenerations.

But, gentlemen, all of these destructive lesions in the internal
capsule, do not give rise to secondary degenerations. We have
seen that those which occupy a certain space, that may be
estimated, at the least, as one-fifth of an inch in diameter, do
positively determine them ; while others, of much greater size,
never produce them. What is the reason of these differences?
All depends, as you will soon see, on the part, in the capsule,
which is occupied by the lesion. The problem then is to
define exactly the region of the capsule where a destructive lesion
is followed by degeneration, in contradistinction to those where
lesions do not produce the same result. .

It is now four years since I formulated, on this subject, the
following propositions: ‘‘Secondary degenerations are produced
where the lesion bears on the anterior two-thirds of the internal
capsule; they do not occur when the lesion occupies the posterior
third of the internal capsule.” '

This proposition has been criticized by Flechsig, who has
devoted himself profoundly to the study of this subject; which
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region of the capsule is, precisely, that of which it is of moment to
establish the circumscription ; and, with this remark, I terminate
the first part of my demonstration.
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sation produced a symmetrical secondary degeneration of the
pyramidal fasciculi, which could be followed in the whole extent
of the spinal cord.
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observations in normal anatomy show that in the different sections
of the cord, there are fibres directed from the rear forwards, and
from without inwards, which seem to establish a connection
between the pyramidal fasciculi and the anterior horns of the
gray substance.

In regard to the termination of these nervous fibres, which
appear to be a direct emanation from the constituent fibres of the
pyramidal fasciculi, several hypotheses have been presented, viz. :
either the pyramidal fibres pass directly into the anterior roots,
or they terminate in the gray horns, without going further, or,
finally, it is possible that some of them are prolonged into the
commissure and thus reach the opposite side of the cord.

Against the first hypothesis the following objections may be
offered : The anatomy of the cord in the new-born shows, according
to Flechsig, whose assertions on this point I can confirm, that while
yet the development of the pyramidal fasciculi is barely traced,
that of the anterior cells and the anterior roots is already greatly
advanced. There is therefore no continuity between the pyra-
midal fasciculi and the fibres of theanterior roots. This fact finds,
in some respects, its counterpart in the history of descending
'degeneratiom. In fact, when a lesion of one of the pyramidal
fasciculi is most pronounced, it is the rule, that the anterior roots,
emanating from the gray cornu of the corresponding side do not
present any modification of structure nor any appreciable dimi-
nution of volume. ‘

The gray substance itself of the anterior cornu, in the neighbor-
hood of the degenerated pyramidal fasciculus, does not exhibit,
either, in the ordinary conditions understand, any trace of
alteration : thus the great nerve cells are perfectly intact, and the
cornu offers no diminution in volume.

But, gentlemen, this does not prove that there exists no con-
nection between the terminal extremities of the pyramidal fibres
and the multipolar motor cells; indeed, it is very reasonable—and
this is the opinion of a majority of writers, that such a connection
does exist.

The second hypothesis, which I have formulated above, would,
by this view, be truly confirmed ; nevertheless, you should know,















58 PATHOLOGICAL ANATOMY OF THE NERVOUS SYSTEM.

the propagation is not made by the intermediation of the con-

nective tissue, but, by following, exactly, the tract and by way of -
the nervous fibres which, parting from the pyramidal fasciculus

gain the horns of the anterior gray substance. Anatomy indicates

that this relation is established by the aid of small fasciculi of

nerve fibres, which, from point to point, are detached from the

pyramidal fasciculus.

An attentive study will yet enable us, possibly, in cases of de-
scending degeneration where the fibres are affected, to distinguish
them amidst the sound fibres in the region of the reticular process.
This very difficult observation has not yet been made.

Gentlemen, we have entered into details, which may appear to
you very minute. but assuredly, you will not have to regret it,
for we come, if you will allow the expression, to lay our hands on
data of the first order, and which we shall utilize very soon for the”
physiological interpretation of amyotrophies of spinal origin.
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Q

F1c. 29.—C., sclerosis limited to the fasciculi of Goll
(ascending degeneration).

Such is, gentlemen, the common lesion of locomotor ataxia—
that which is encountered ninety times in one hundred in those
who succumb to this disease.

II. Itisin accordance with the rule that prevails in common
locomotor ataxia, that we must interpret the secondary degenera-
tions, that constitute the third group, which it now remains for us
to consider. By the side of secondary degenerations of cerebral
and of spinal origin, the descriptive study of which is now ended,
it is necessary to place the group of secondary lesions of
peripheric origin. '

This group is, thus far, composed of three or four observations
only, but it is probable that the number will be increased. I
shall limit myself on this point to citing for an example the
observation of Cornil, the first in date, and one observation
of Th. Simon.!

In all the cases observed up to this time the lesion is seated
without the cord, on the roots of the cauda equina, above the
ganglion ; it consists of a sarcomatousor myxomatous tumor which
invests and compresses the nervous fasciculi. It cannot be
questioned that the spinal lesion in the observations which I
have cited, arises, not from the anterior, but from the posterior
roots. The consecutive degeneration is characterized, then, as
follows: 1. It occupies exclusively the posterior fasciculi; 2. In
the lumbar region the posterior fasciculus is invaded #tally in its
transverse extent; 3. But above this region the fasciculus of Goll
is alone affected, and it is Zotally in its whole length, that is to say,
as far as the floor of the fourth ventricle. Thus, you see, as

3 Arch. f. Psych. v. Westphal, Bd. 1874, p. 114.
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important studies on these interesting questions, have gone still
further. They devoted themselves to the experimental study of
the progress of the morbid process. We now know as a scientific
certainty that below the sigmoid gyrus, the excitable part of the
cortex, there exists in the mantle a triangular tongue of white
substance which unites the gray matter of the cortex to the internal
capsule, and which, the same as the region of the cortex from
which it springs, responds to experimental excitation, while all
the other parts of the mantle are devoid of this property.

Now, gentlemen, according to the experiments of Albertoni and
Michieli, this white fasciculus loses its excitability four days after
the ablation of the sigmoid gyrus. Thus, separated from its
troplic cortical centre, the fibres lose their physiological properties,
just as occurs in a peripheric nerve. Pitres and Franck have con-
firmed these results, Before even the lesion may be appreciable,
it certainly exists, as is shown in the loss of function of the
nervous elements.

Consequently, you must see that all things concur admirably to
support the theory that I have proposed for your assent. There
exists, however, it must be admitted, a dark point in our horizon;
I mean to say, a notable exception which, thus far at least, seems
to contradict the law. I refer to multiple sclerosis where the
lesions, even when they are quite extensive, do not produce secon-
dary degenerations. I have proposed meanwhile the hypothesis
that this is owing to the persistence still of the axes cylinders in
the foc1 of multilocular sclerosis. But I do not guarantee the
absolute value of my explanation, though it rests indeed on a
real observation. Possibly, for want of sufficient examination,
certain descending degenerations may not have been seen.
Whatever may be the hypothesis, I believe that it will be necessary
to revise, on this account, the pathological anatomy of multi-
ple sclerosis. However, that is a matter which I barely refer
to now. We shall have occasion, certainly, to refer to this
subject again.












DETERMINATION OF TRACTS OF WHITE FASCICULI, ETC. 8§

Burdach, which degenerate upwards. In these two instances the
degeneration is of short tract.

If now, possessed of these data, we consider the construction of
the spinal cord in its entirety, we can form a sckerma which shall
not differ notably from that which Bouchard has presented in that
work of his to which I have already several times referred.

The spinal cord may be considered as constructed essentially of
a gray axis around which are grouped all the other parts.

The fundamental parts of this axis, that isto say, the ganglionic
cellular elements are motor or kinesodic, and sensitive or
cesthesodic ; the latter to transmit impressions.

Finally, these two elementary structures are bound together in
a thousand ways by the intermediation, it is thought, of a nervous
plexus. However that may be, the gray axis gives origin in
front to the anterior roots, which are in direct connection with the
cells of the anterior cornua by means of the prolongation of
Deiters. On the other (rear) side the posterior roots are in
relation with the cesthesodic cells.

But the cord, thus so very complicated in its structure, is still
quite incomplete. It is important to indicate the relation of the
gray axis with the diverse fasciculi of white fibres which compose
its medullary portion. I must now consider, successively, the
antero-lateral and the posterior fasciculi. I will begin with the
latter.

Among the fasciculi which compose the posterior columns some
are called intrinsic, others extrinsic, according to the nomenclature
proposed by Bouchard. The intrinsic are displayed in two groups:
1. In the fasciculi of Burdach the intrinsic fibres are the short
commissures which place in communication the cesthesodic cells in
the whole length of the cord. Each of the fibres hasits trophic
centre below and degenerates, as you know, upwards. 2. In the
fasciculi of Goll, on the contrary, we find the long commissural
fibres which degenerate also from below upwards and whose
trophic centre is necessarily situated lower than the centre of
termination. These intrinsic fibres of the posterior spinal system
have with the encephalon, only indirect relations and as yet but
little known.












DETERMINATION OF TRACTS OF WHITE FASCICULI, ETC. 89

on the corresponding side, and there exists a slight paresis on the
other side.  But very soon, if the animal survives, the paralysis
is diminished on the side of the hemisection, though it persists to
a certain degree. This is due to the existence of commissures
which unite the antero-lateral fasciculi of one side to the corres-
ponding ones on the other side. But if you practice a second
hemisection, on the side at first respected, a paraplegia becomes
complete in both members. It is then, necessarily, by the antero-
lateral columns alone that voluntary motor incitations are
conducted. _

It is not therefore, as it is in regard to sensibility, a matter of
indifference by what elements of the cord the conduction is effected.

Thus, while the transmission of sensitive impressions is yet pos-
sible, after the cord has been subjected at different levels to two
hemisections in an inverse manner, there exists at the same time a
complete, absolute paraplegia of motility.

IV. But do the antero-lateral fasciculi as a whole transmit the
mandates of the will, or is that function performed by the
pyramidal fasciculi? Experiment has nearly always failed when
attempting this analysis. ‘A vivisection sundering isolately and
completely the anterior or the lateral fasciculi,” says Vulpian, ‘s
impossible to realize.”!

It suffices, to be convinced of this, to examine the configuration
of a transverse section of the spinal cord. Nevertheless, gentle-
men, latterly Woroschiloff, by using the more perfect instruments
which are daily employed in the laboratory of Ludwig, has been
able to make very varied sections of the cord in a rabbit, both as
to the seat and extent of the parts involved, and has in this way
been able to produce combinations which have enabled him to
isolate the function of the pyramidal fasciculi in the transmission
of voluntary incitations, and has confirmed by this means the
results obtained heretofore on the same subject by Miescher,
Nawrocki and Dittman.®

It was the aim in the experiments of Woroschiloff to ascertain
the part taken by the various spinal fasciculi in the execution of

1 Diet. Encycl. des sc. Med. Art. Moelle.
2 Bericht d. gesselsch. d. Wissensch. zu Leipsig, 1874.
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time the movements of the new-born are entirely of the reflex
order. The reflex movements are, on the other hand, established
on the second plane when the development of the pyramidal
fasciculi is accomplished, and after that the voluntary movements
predominate.

The moderating influence of the brain on reflex actions is seen
very clearly when observations are made after the section of the
cord. But it is easy to show that it is by the antero-lateral
fasciculi that such influence is exerted. In fact the section may
be so made that sensibility is preserved ; moreover one side only
of the cord may be affected. The antero-lateral fasciculi are then
really the conductors of voluntary incitations.

Nevertheless experimental physiology has not yet decided if it
be by the way of the anterior or the pyramidal fasciculi that this
influence is exercised. But we shall see that pathological facts
resolve the question that physiological experiments leaves
undecided.

Such are the preliminary notices that I have felt it my duty to
present to you relative to the functional action of the diverse
fasciculi of the spinal cord—as they are revealed by experimental
researches.  We are able now, to consider successfully, the clinic
of secondary degenerations.



























GENERAL SEMINOLOGY OF SECONDARY DEGENERATIONS. 101

member under the same circumstances. But the kand phenomenon,
provoked or spontaneous, is much more rare than the correspond-
ing one, known as the foot phenomenon.

These two signs, as we shall show you, appertain to the same
category as those which have been recently introduced into the
semiotics of spinal affections by Westphal, and later by Erb, under
the collective designation of Zendinous reflexions.
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some to paraplegia by compression or myelitis, others to common
hemiplegia of cerebral origin. Enlightened by the experiments of
Magendie, Fouquier aimed to produce in paralytics an artificial
tetanus, and in this way a means of cure. Among the remarks he
made at the close of his observations I will note the following :

‘A remarkable fact,” says Fouquier, ‘“nux vomica can produce
contraction of paralysed muscles without disturbing the sound
ones. Taken in common doses it only acts on the diseased parts.
It seems that these exhibit much more distinctly the medical
effect when they are most completely paralysed. These are facts
that it is impossible for us to refer to physiological laws.”

Doubtless at the epoch when this work was published these
facts were judged to be incompatible with all the data of patho-
logical physiology. But at this time, when the action of strych-
nine on nervous centres has been studied by the experimental
processes, the interpretation of these phenomena becomes very
easy.

Another remark of Fouquier is that in provoked contractionsin
paralysed members by the employment of nux vomica, the
thoracic members become flexed, and the abdominal extended.
We shall soon see the interest of that remark.

But here is the last point on which I wish especially to fix your
attention. ‘‘Paralytics,” says Fouquier, ‘‘and this relates to
hemiplegia as well as paraplegia, conserve often after the admin-
istration of nux vomica, a considerable rigidity of the members
though the use of the remedy has been for a long time sus.
pended.” Thus you see a durable contracture produced by
strychnine, the same medicine which we have just shown makes
so conspicuous the tendon reflexes. This is an important circum-
stance to mention, for it shows that tendon reflexes and con-
tracture are connected phenomena. I shall have occasion very
soon to return to this subject.
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These vicious postures represent then the resultant of the op-
posed actionof the antagonistic muscles. If the biceps isstretched
like a cord the triceps is equally hard and rigid; and could we
overcome for a time the resistance in one direction or the other,
the arm left to itself, would return almost at once to its primitive
posture.

B. 1. This fact suffices therefore to show, that the phe-
nomenon is quite other than that which produces the deformities
common to certain paralyses, and which sometimes are designated
as paralytic contractures, contractures by adaptation (Dally). The
deviations which are seen in infantile paralysis (at least in its early
phases and when the phenomenon has not yet been disturbed by
diverse circumstances which may supervene ulteriorly) offer the
most characteristic type of so-called paralytic contractures. Let us
suppose that it concerns an atrophic paralysis of the muscles
which, normally, produce the dorsal flexion of the foot. The
muscular tonicity in a manner incessant, and the first efforts of the

‘patient in a manner intermittent, exercise, exclusively, the gas-
trocnemii muscles, the activity of which produce a plantar flexion,
and the predominance of the action of these muscles will bring on
at length the posture of talipes equinus. But it is always easy
when the case is not of too long standing to re-establish, momen-
tarily, the normal attitude without resistance on the part of the
paralysed muscles, which are, for the time, deprived both of
tonicity and of voluntary motion.

2. It would be equally easy to distinguish the permanent con-
tracture of hemiplegia from contractures called myogpathic ; that
is, those in which there is a lesion of the muscular tissue itself, as
cirrhosis for example, as well as that which is seen in certain facial
paralyses. In tardy contracture, on the contrary, at least when
it is not of very long standing there is (autopsies have many times
demonstrated this) no alteration of the muscular tissue, and when
this is produced, generally after quite a long time, it consists in
simple emaciation. During life the faradic excitation reveals also,
in the contractured muscles, a normal excitability ; sometimes even
more than that. To sum up, gentlemen, the contracture of hemi-
plegia is not a passive rigidity. It responds on the contrary to a
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more contracture. Nevertheless the long continued postures of
members may still persist on account of the shortening of the
ligamentary parts, so that the articular surfaces have become
accommodated to their new situation and voluntary movements,
if they reappear at- all, must henceforth of necessity be very
limited.

Is this termination the only one possible ? Does the contracture
never disappear before the time when the ligamentous contraction
and muscular atrophy have taken place? Some authors think so.
At all events, it is certain that theresupervenes sometimes a notable
amendment in contracture, and on this account the voluntary
movements may be reproduced. That is what may be called
a cure, but truly a relative one. They are unhappily rare. I
have seen several of them and doubtless some modification had
'supervened in the diseased parts, permitting not only the disap-
pearance of the contractures, but also the return of motility to a
certain extent.

Does the lesion persist in the spinal cord, and in such a case is
there a metonymy? How then does it act? Or has there been
brought about something like a reparation of the nervous elements
within the indurated pyramidal fasciculus? This is, certainly, a
very interesting question, but still very obscure, and about which
I shall tell you something when we consider permanent con-
tractures of spinal cause, where the same phenomena are produced.
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absent, when, even, lateral sclerosis exists; and, inversely, that it
is manifest, when lateral sclerosis does not exist, as, for example,
in the contraction of hysteria. Permanent contracture, in other
terms, s nof, so to speak, a function of sclerosis of the pyramidal
Jasciculus.  This is an important fact to understand, for the sound
interpretation of ‘a great number of facts in spinal pathology, and
which we shall have, elsewhere very soon, occasion to put it to
profit.

Gentlemen, it remains for me to show that the theory which I
have just emitted, however imperfect it may be, is superior,
nevertheless, to others which have been proposed to resolve this
litigated question. The theory of encephalitis has prevailed ever.
There is, in fact, no encephalitis in a case of focal cerebral heemor-
rhage; at least no one wishes to give this name to the work of
connective vegetation, which is carried on at the margin of the
sanguine effusion. Now, hwemorrhagic foci do not produce
contracture, except when they are located in such a way that they
destroy the continuity of the pyramidal fasciculus ; moreover, we
shall see a primitive sclerosis of the pyramidal fasciculi give rise
to contracture, though there exists no encephalic lesion.

It is asserted, also, that contracture results from the irritation
of the medullary tubes which remain unaltered within the sclerosed
parts. These tubes being quite rare and sometimes completely
absent, when contracture exists, I do not exactly see how
the irritation of these tubes can produce contracture. It is then
necessary here again to invoke the affection of the ganglionary
elements of the gray substance.
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of which the degenerating fibres are the seat is reproduced in the
ganglionary elements. Thus communicated to the motor cells,
this lesion would be purely dynamic, and would not be accom-
panied with any appreciable material alteration by our means of
investigation ; comparable, if I may so say, to that modification
which is produced in the same elements during strychnine intoxi-
cation, but with this difference always, that the lesion of strych-
ninism is a phenomenon essentially transitory, while that whose
existence I have supposed, is eminently durable, as much so as
permanent contracture itself.

The irritative state being once admitted, there is good ground for
believing that it is not confined to the motor ganglionary element,
but that it extends by diffusion to the other ganglionic elements
of theregion with which it has otherwise anatomical connections
more or less direct by the intermediation of what has been called
since the time of Gerlach, the nervous reticulum. In this way the
cesthesodic cells, which are supposed to be the principal abuttal
of the centripetal nervous tubes, would be affected in their turn in
a similar manner. Now the motor or kinesodic cells and the
sensitive or cesthesodic cells, constitute the central part of the
several diastaltic systems through which are effected the spinal
reflex actions; and in consequence of the supposed lesion, the
properties of the diverse parts of this system should become
exalted. If this be true the smallest excitations coming from the
periphery in reacting on the central parts of the diastaltic arcs
would be translated into reflex phenomena, more energetic than
ordinary. In this manner the permanent incitations emanating in
the normal state from the muscles or their aponeuroses, by way of
the centripetal nerves, determine the phenomenon of incessant
reflex activity known as fsmnus, and of which the physio-
logical expression is a slight and permanent muscular contraction.
In the pathological state these same incitations are revealed by a
contraction equally permanent, but very intense, representing in
a certain fashion the muscular tonus pushed to its supreme power ;
and such would be in sum, the cause of the permanent contracture
in hemiplegia.

2. I will remind you how, afterwards, basing myselfon consider-
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vokes contracture may set up primarily, or in consequence .of
other lesions, than those of the lateral fasciculi. The fact does not
appear to me to have been demonstrated, but I consider it as very
possible. In fine, gentlemen, I purposely repeat it, the condition
may be expressed in a word: permanent contracture is not a
function of the pyramidal fasciculus.

IV. It is not less certain though, that whenever in spinal
pathology sclerosis of the pyramidal fasciculi exists, and in whatever
manner, permanent contracture figures among the habitual symp-
toms.

1. Let us take the case of consecutive descending degenerations
of spinal cause, and let it be in Pott’s disease with compression
of the spinal cord. Let us consider exclusively the motor
troubles which often open the scene. In such a case we do not
have a blunt, sudden onset, and clearly defined as in apoplexy ;
the paralytic symptoms are developed, usually, slowly and pro-
gressively.

Be that as it may, at a certain moment, a sense of paresisis felt,
then at length a veritable paralysis, the result evidently of the
interruption of the conductors of motor incitation in the antero-
lateral columns, and more particularly in the pyramidal fasciculi.
Remember, that the paralysis in question has nothing in common
of a paralysis with contracture.

But at the end of some days or weeks the scene changes: (a)
shocks and cramps are felt, accompanied with a temporary rigidity,
recalling the corresponding phenomena observed in hemiplegia ;
(5) also, beforehand, the tendinous reflexions of the knee, etc.,
were assuredly much more pronounced than in the unilateral
encephalic lesions; (¢) it is the same in other modes of reflex
activity. It is indeed in cases of spinal compression that the
reflex movements are the most intense; they are then, at times,
comparable to what we see in strychninized frogs; the acts of
micturition or defecation, the introduction of a catheter determine
energetic shocks and convulsive movements in the paralysed mem-
bers. () Finally, sooner or later, contracture is developed and
it is quite rare for it to be completely absent, unless it be a question
of a particular locality, for example, when the compression is
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possible, Schieffendecker could not discover any trace of regener-
ation in the inferior segment of the cord ; the fibrillary cicatrix,
treated with osmic acid, did not include any nervous tubes.

3. Primary, transverse myelitis reproduces, with some modifi-
cations, the tableau that I have presented to you of myelitis by
compression, and here also the syndrome, spasmodic paraplegia,
may be, according to the preceding conditions, connected with a
consecutive descending sclerosis.

But spasmodic paraplegia may, quite frequently, be seen, clini-
cally, under a form which hangs on for quite a long time and which
has not been studied as much asit merits. Here the patientis not,
as in the greater part of the cases heretofore supposed, con-
demned to stay in bed. He can often from the origin of the
disease walk without support and even for lengthy distances. But
the manner of walking is entirely peculiar. Olivier (d’Angers)
has made a faithful picture of it in his description of chronic
myelitis; and quite recently too, Erb has made a minute study of
it and designates it as a spasmodic gait (spasticher Gang). Seguin
qualifies the same syndrome as tetanoid paraplegia.

When the patient is lying down the stiffness of the members is
already very sensible ; when he is seated it is still more manifest;
the legs are extended on the thighs and the feet suspended in the
air, making it impossible for the patient to rest them on the
ground. In fine, from the first movements for walking, ¢‘the trunk
becomes erect-and is thrown backwards, as if to counter-balance
the weight of the leg, which trembles involuntarily until it can be
rested again on the ground.” The foot isseized with a trepidation
each time that it is carried forward and the trembling for a
moment extends to all the body.

It is doubtless this form of paraplegia that is related most
frequently to common spinal lesions, myelites, compression, etc.;
moreover, besides the rigidity of the members there exist still
other concomitant or anterior symptoms, which admit of no doubt
in that regard. But in other cases the disease dates from infancy,
or rather is developed, slowly and progressively, in the absence
of all symptoms other than muscular rigidity, which, from the
inferior members where it remains, frequently, confined, tends at



140 PATHOLOGICAL ANATOMY OF THE NERVOUS SYSTEM.

times to gain the superiormembers. Erb has emitted the idea that
these cases are related to a special pathological form, which he
proposed to characterize as spasmodic paraplegic. He has con-
sidered it quite reasonable even, that such an affection is related to
a primary sclerosis of the lateral columns. I have shared, and still
do, the opinion of Erb in what concerns the popular character of
a number of the cases which, clinically, affect that form of spas-
modic paralysis ; and I have proposed to unite them in a particular
nosographic group, under the name of spasmodic dorsal tabes.!
Thus, spasmodic dorsal tabes would be a particular disease; and
spasmodic paraplegia would represent a syndrome common to
many diseases—to spasmodic tabes amongst others.

But I am the first to assert that spasmodic dorsal tabes, regarded
as a distinct nosographicspecies, should not have a definiteand real
recognition until pathological anatomy shall have spoken
in favor of its autonomy. Ifit really concerns a distinct affection,
the autopsy should reveal an equally special lesion—possibly a
primitive sclerosis of the pyramidal fasciculi, suspected by Erb.
If, on the contrary, the necroscopy demonstrates that, sometimes
it is related to a myelitis by compression, and again to syphilitic
myelitis, or something else, it is clear that the clinical autonomy
is only in appearance. )

The question then is not yet decided. I will only remark that
the first results of the anatomico-pathological proof are not favor-
able to the doctrine of the morbid unity of spasmodic dorsal tabes.
In fact, some cases that I have attached to this nosological group,
have been, after the autopsy, detached and united to an affection
for a long time known as sufficient to give rise to symptoms of
spasmodic paraplegia. I refer to multilocular sclerosis (sclerose
en plagues); but that is a point that should be studied with certain
details, and which our time to-day does not permit us to undertake.

t See on this subject the Thesis of M. Betons. “Etudes sur le tabes spasmodique.”

+
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GENTLEMEN :

I propose to continue and terminate to-day the review of
organic spinal affections in which permanent contracture of the
paralysed members is an habitual symptom appertaining to the
classical description of the disease. My object, as you are
aware, is to make you recognize that the constant regular
existence, or nearly so, of a lesion, either primary or consecutive,
of the pyramidal fasciculi is a trait common to all the diseases
in question. In the course of this exposition which, at
first view, seems to involve principally a question of pure
theory, we have encountered already, and shall still encounter,
data of a certain practical bearing and of which you will very
often find the application in the clinical study of cerebro-spinal
diseases.

I. 1. Our attention is attracted very particularly to transverse
myelitis, and we have considered cases in which the lesion
occupies, at a given point, the entire mass of the spinal column.
I must say a few words relative to those cases in which the trans-
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3. Itisin this way, very nearly, that some of the fibres take
their course in man, at least in a certain number of individuals.
The paralysis of the side of the lesion is never as complete as
might be supposed if the transmission of the voluntary incitations
were only direct; and on the other hand, it is rare that the member
of the side opposite to the lesion does not present to some extent
also a condition of paralysis. This hypothesis offers, then, certain
advantages, since it still allows locomotion, when even the hemi-
lateral lesion is very profound, by distributing the paralysis in
some sort to both sides. For the rest, in the ulterior course of
events, the tendinous, cutaneous and other reflexions, the rigidity
and contracture should appear, ir. such a case, as absolutely, as if it
concerned a case of total transverse myelitis. Only it is quite
rare that the phenomena, under such circumstances, are very ac-
centuated ; and, other things being equal, they are much more
pronounced on the side corresponding to the lesion.

II. I resume, now, after this diéression, total transverse myelitis.
We paused, you remember, to study the diverse modes of
termination that paralysis may present in a similar exigency,
when already permanent contracture is established. I remarked
to you, that along side of cases completely cured there are cases
to note where the cure is imperfect; the movements reappear in
the inferior members, thanks to the amendment of the muscular
rigidity, but this rigidity persists nevertheless to a certain extent,
and though the patient may leave his bed and walk it is only by
slow and painful steps. Consider, now, the situation in which
the supposed patient is placed. Thus, as I said to you in the pre-
ceding lecture, when he is in bed the rigidity though considerably
diminished, still exists to a certain degree; moreover, the ten-
dinous reflexions are much more pronounced than in the normal
states, and spinal trepidation supervenes on the slightest voluntary
movement. When he takes a seat on a high chair hislegs havea
tendency to assume a horizontal position, and the feet do not
touch the floor. When he attempts to rise and stands erect, both
legs stiffen, and cling together, and are seized at the same time
with epileptoid trepidation. At first he seems glued to the floor
and it requires an effort to lift his feet in the attempt to walk.
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Here let me present to you the remarkably faithful deScription
given by Ollivier (d’Angers) :

‘“Each foot,” he says, ‘“is lifted with difficulty from the floor,
and to complete this effort and push it forward the trunk is
straightened and thrown backward as if to counterbalance the
weight of the inferior member, which is seized with an involuntary
trembling before it can rest again on the floor.”

‘“In these attempts at walking, sometimes, the point of the foot
is depressed and drags more or less on the floor before it can clear
it, again it is raised brusquely and at the same time the foot is
thrown outward. I have seen patients who could not walk a step,
although resting on a cane, except by throwing backwards the
trunk and the head in such a manner that their posture had some
analogy with that which exists in tetanus.”

All that, gentlemen, is exact, though it may be slightly over
colored which is necessary in the description of a type. This
type moreover presents a variation. The patient, in such a case,
uses generally two crutches or canes, and walks, literally, on the
points of his feet on account of the exaggerated contraction of the
gastrocnemii. His body is thrown forward in an inclined plane
in such a way that he is in danger every moment of falling head-
long on his face. This variety, described by Erb, is more
common than the type of Olivier (d’Angers).

It is very remarkable that this striking description of Olivier,
and which is only applicable to exceptional cases, should have
rested in a manner, as a dead letter until these later times. It had
been overlooked at the epoch even when Duchenne described so
carefully the character of locomotion in ataxia; and so completely
so, that it seemed like revelation when Seguin (of New York),
first, in 1873, then later Erb (of Heidelberg), in 1874, called
anew our attention to the peculiar gait in certain forms of para-
plegia, and which they propose, the one, to designate as Zefenoid
paraplegia ; the other as the spastic gait (spatischer Gang).

You comprehend, gentlemen, that notwithstanding the interest
attached to the act of spasmodic walking, we are not able to see
in it the character of a particular disease; contrarily to what exists
in the ataxia gait which is to a certain degree pathognomonic. It
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Erb has designated this assumed special affection as spasmodic
spinal paralysis. 1 have proposed, since it concerns a particular
morbid state, the name of spasmodic dorsal tabes ; the term spas-
modic paralysis representing only a syndrome common to many
spinal diseases. The description given by Erb does not differ
moreover, in any essential trait, from that which I gave subse-
quently to it. I do not differ from Erb except on one point.
He has affirmed, or nearly so, that the lesion to which the symp-
toms belong is actually known—that it is a systematic and sym-
metric sclerosis of the lateral fasciculi. While recognizing the
localization proposed by Erb as quite reasonable, I reserve my
full opinion. I have remarked that all the observations of sym-
metrical sclerosis without participation of the anterior gray horns
are quite old. ¢They are,” I said, ‘‘old faded souvenirs that
he would brighten once more. We must await the result of new
observations before assuming opinions on this subject.”

Up to this time, gentlemen, as I have just shown, anatomico-
pathological anatomy has not furnished any definite proof, and so
the solution of the problem remains in suspense. But while thus
indeterminate, the clinical descriptions® must be taken for what
they are worth.

V. But before resting in such a conclusion I wish, conforming
myself to what I announced in my last lecture, to say something
to you about a cerebro-spinal disease quite well defiped now,
anatomically and clinically, and which, in some of its defaced
forms, may appear, almost exclusively, as a spasmodic paraplegia
of such a character that under that appearance the affection in
question may be and has been, in fact, confounded with that which
1 have called spasmodic dorsal tabes. 1 refer to disseminated mults-
locular spinal sclerosis.

I will merely remind you that sclerosed foci, disposed without
any order in various parts of the cerebro-spinal axis, predominate
generally in the cord, where they occupy, by preference, the
antero-lateral fasciculi. It is important now to state a fact to
which I have already referred. It is that sclerosed patches when
once developed willremain isolated in the fasciculi of the cord with-
out giving rise toa secondary degeneration ; thisis a flagrantexcep-
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fifty years, particularly among men, and in the absence of all
appreciable occasional cause. There is no disturbance of sensi-
bility ; it developes slowly and progressively ; manifesting itself at
first by a simple heaviness of the legs; then by a veritable paresis
accompanied with stiffness ; at length the gait takes on the spas-
modic character and the patient is often obliged to keep his bed ;
but sometimes only after many years.  As it takes its course the
tendinous reflexions become very exaggerated, while the cuta-
neous reflexions present their normal character.

2. The disease as seen in infantile life merits special attention
(Erb, Seeligmiiller, Stromeyer). Sometimes the rigidity begins
to appear soon after birth without accompaniment of cerebral
symptoms. The nurse perceives that the members are rigid
and that henceforth it becomes more difficult to dress the
child. Sometimes the trunk itself is rigid. Coming to the period
of walking it is then observed that the erect station and
walking are impossible. It is necessary to wait until the
child is three or four years old to see it painfully attempt
to stand erect, supporting itself by clinging to the fur-
niture. The manner in which children of that age, sustained
under the arms, progress, whether good or bad, is very character-
istic. The hips are slightly flexed and the knees are drawn
together with such force that the legs and feet clog each other in
intercrossing. Finally, the plantar flexion of both feet, which rest
on their toes, causes an inclination of the body forward, further
obstructs locomotion.

Moreover, the tendinous reflexions are exalted. No muscular
atrophy occurs; the muscles preserve their normal excitability;
there exists therefore a well marked contrast, in all respects,
between this affection and infantile spinal paralysis; and so we
see plainly that parallel with infantile spinal paralysis there is an
infantile spasmodic paralysis, and very distinctly and clearly
separated from it.

In their turn the superior extremities become affected; the
forearm stiffens, is half flexed and in pronation; the fingers are
folded upon the palms. But never, I repeat it, do we observe
cephalic complications, and the vertebral column presents nothing
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abnormal. The pathogeny of the disease is consequently extremely
vague. Seeligmiiller proposes, premature labor at seven or eight
months, and consanguinity. But these are pretexts rather than
reasons. Finally, autopsies fail. One cannot nevertheless sup-
press the idea that at the period when the disease begins, the
lateral fasciculus being in full course of development, the
condition, under certain influences, is not unfavorable to the pro-
duction of an inflammatory lesion.

3. In adults a lesion of the same order, equally limited to the
lateral fasciculi, would readily account for the whole of the phe-
nomena. But, again I say, up to this time the hypothesis has not
received verification. Here then is an interesting problem in
pathological anatomy to resolve, and I cannot too earnestly engage
you to give it your attention, if it shall happen to you to have a
case of the kind in your charge.

4. I have just said that spasmodic tabes has as yet only a
clinical existence, but if in reality, as L. believe, it concerns a
morbid species, it thus far entirely fails of an anatomical sub-
stratum. Nevertheless, latterly, a certain number of authors
have attempted to demonstrate that this disease is only an arti-
ficial nosographic construction, and that a lesion of some form
or other of myelitis, spontaneous, compressive, or syphilitic, can
give rise to this ensemble, which should no longer represent there-
fore a special affection.

In support of this theory there have been published observations
which have led some to believe that in cases where they have re-
cognized the characters assigned by Erb and myself to what I call
spasmodic dorsal tabes, they have seen at the autopsy the most
variable spinal lesions. I have examined these observations with
great care and I cannot perceive that any of them really possess
the signification attached to them.

On the clinical side there are cases of common myelitis by
compression, syphilitic in fact, abnormal in some respects, but
where we always recognize more or less accentuated, the
troubles of sensibility, of the functions of the bladder and
rectum, so characteristic in this form of myelitis; at the autopsies
would be seen diverse lesions and presenting always, this common
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trait essential to the species, that the alterations in question are
associated with a lateral sclerosis. That only proves what is
well known—that the spasmodic gait, or, if you like better, the
spasmodic paralysis, may exhibit itself under the most varied
forms of myelitis. But in the morbid species the gait is not
all; it is only an element of the disease.

That demonstrates also that the diagnosis is difficult and that
before deciding it is necessary to scrutinize closely. I have found
myself mistaken at least once, I frankly acknowledge it, in
a case presented at my clinic as an example of spasmodic
tabes. The autopsy demonstrated that it was a case of dissemi-
nated sclerosis. But on reviewing the observations we perceived
that the patienthad had vertigo, with tremblings of the extremities ;
valuable symptoms which should have indicated the way to a
true diagnosis. Since that time I have equally traced to their
legitimate origin during life conditions which I regarded as
indicating spasmodic tabes; and the autopsy confirmed my
diagnosis.

Thus matters remain as they were before the publication of
the adverse observations to which I have just made allusion; and
now, to sum up, if in default of sufficient anatomical observations
the nosographic, autonomous existence of spasmodic dorsal tabes
is not yet solidly established, it may be said, on the other hand,
that notwithstanding what the critics have said, it is not yet
seriously shaken.

You see then, gentlemen, by the preceding exposition that per-
manent contracture is a symptom common to spinal organic
affections (and they are numerous), where there exists a lesion of
the lateral fasciculi. It is, however, important to remember that
permanent contracture is not a certain indication of an organic
lesion of the spinal marrow, for there exist many cases where the
lateral fasciculi are possibly affected functionally, but, indubitably,
without a material lesion. Under this head I will cite hysteria,
which, as I have often said, is one of the most demonstrative
examples.
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GENTLEMEN :

You certainly have not lost sight of the tableau, or better,
the topographic plan, that I presented to you at the inaugu-
ration of my course for this year, and which I have had
occasion so very often to lay before you. It was intended as you
well remember, to show at a glance the diverse regions of the
spinal cord in which, by a sort of selection, are cantoned the
spinal lesions that are now called systematic lesions.

That denomination, systematic lesions, which I borrowed from
the teachings of Vulpian is, I have remarked to you many times,
perfectly appropriate. In fact, these departments—these regions
that disease may invade in detail, without participation of the
neighboring regions, represent so many systezs, anatomically and
functionally distinct; they are,in a manner, so many organs, each
one of which plays its particular physiological part, and conse-
_quently, according to the logic of facts, the affection of each one
of these organs in pathological conditions should be construed by
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a proper symptomatology. Therefore the symptoms being known,
it will be possible for the clinician to ascend to the lesion and
determine its seat.

We are, very naturally, led by the preceding considerations to
regard systematic lesions in the domain of the spinal cord, as so
many elementary affections, the profound knowledge of which
should be applied to the clearing up of more complex affections,
non-systematic, or in other terms, distributed in the nervous
column in an unequal or diffused fashion; that is to say, to be
methodical, the study of systematic spinal lesions should neces-
sarily precede that of spinal lesions non-systematic.

I dare hope, gentlemen, that the developments into which we
have entered apposite to systematic lesions of the pyramidal
fasciculi have justified, in part, these propositions which I have so
frequently laid before you. They have enabled you likewise,
more or less, if I am not mistaken, to understand the true signifi-
cation of the syndrome designated as spasmodic paralysis, which as
you have seen, plays so predominant a part in spinal pathology.

I. To-day I desire to direct your whole attention to a region
that we have already entered upon several times, incidentally, in
the progress of our studies, but which has not been as yet an
object of regular exploration. I allude to the spinal gray axis, or
in fewer words, the gray substance.

It is unnecessary to show you again, that though it occupies in
the cord a space relatively small, this gray substance is, neverthe-
less, in a physiological point of view, the most important part of
the spinal centre. It will suffice to recall that it is the essential
place, in fact, for the transmission of the sensitive impressions,
and motor impulsions, voluntary or reflex; so that if this path
way be severed, the accomplishment of all these functions would
at once become impossible.

Moreover, it seems now peremptorily demonstrated that all parts
of the gray substance are not indistinctly affected in the execution
of these diverse functions. In this space so limited, it is possible,
in fact, to establish physiologically, several quite distinct regions.
Thus, in this regard the central gray substance should be distin-
guished from the horns or columns of the gray substance. The
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1. The muscles are stricken with motor impotency. The
paralysis is more or less complete ; but—and this is a fundamental
fact—the affected muscles are, besides, the seat of trophic lesions
more or less profound and particularly made manifest by special
electrical reactions. This is a fact that distinguishes, at a glance,
these paralyses from those which result from a lesion of the white
fasciculi, in which case the nutrition of the muscles is not at all
affected.

2. The muscles of animal life are alone interested or, at most,
the muscles of the bladder and the rectum may remain unaffected.
The electrical qualification just referred to is sufficiently dis-
tinctive, for you to carefully note. It is not easy at this time to
give a satisfactory explanation of it.

3. There exist, in these affections, no modification, except inci-

- dentally, of sensibility. This feature distinguishes systematic
affections from those which occupy in a diffused fashion the gray
substance ; and these last, besides troubles of sensibility affect a
marked tendency to cutaneous trophic troubles, eschars, etc., a
tendency which is never seen in systematic lesions.

4. In most cases, more especially where it concerns the acute
and subacute forms, the various reflexions are either diminished or
abolished completely. You have foreseen that spinal epilepsy, no
more than contracture, does not appertain to affections of this
group; only by reason of the unequal distribution, often, of the
trophic muscular lesions, you will encounter under such circum-
stances, paralytic deformations or deviations. '

III. A. The systematic, anterior poliomyelites form, in the
main, a nosographic group quite natural. The dominant, unique,
exclusive symptom is, as you are aware, the trophic muscular
lesion. Also these alterations have been sometimes designated
as spinal amyotrophies or of spinal cause. But it is proper to
add the qualitative profopathic, which indicates that the lesion of
the spinal region, whence is derived the muscular lesion, is the
fundamental fact. On the other hand some will call deutero-
pathic spinal amyotrophies, the various affections of the spinal cord
in which the lesion of the anterior horns is only secondary or
accidental, and where the trophic alteration of the muscles is
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found, consequently, intermingled, clinically, with the other
symptoms.

B. The group of systematic anterior poliomyelites includes
affections which appertain to the daily clinic, and to which the
physician should give especial interest. I believe it proper, there-
fore, to refresh your minds by a concise enumeration of them.

As I have said the systematic anterior spinal lesions are evolved
sometimes in an acute, and sometimes in a chronicmanner. Ishall
include in this enumeration only the species in regard to which,
the pathological anatomy is at this time definitely ascertained.

I. A first class is composed of the group of acute protopathic
spinal amyotrophiss.

(@) The species infantile spinal paralysis is a disease that has
been especially studied by Duchenne of Boulogne and Heine. It
is, of the group now in question, a model disease for anatomico-
physiological study. Indeed the lesions are perfectly circum-
scribed; again the symptomatology is itself very limited and
precise, and nearly all the details that it admits of, may be to-day
easily interpreted in the light of pathological facts.

(&) Spinal paralysis of the adult is in some degree the same
disease transported into the pathology of the adult. For a long
time the relationship had been established, uniquely, on the faith
of asymptomatology veritably very special; but now the anatomical
control is definitely pronounced in favor of the connection. It is
not so, up to this time, of the second group of which I shall limit
myself to a mere mention.

2. Subacute anterior poliomyelites. These respond to the affection
described by.Duchenne, under the name swbacute anterior spinal
general paralysis.  This is still, on more than one point, a chapter of
expectation, for, I repeat, the anatomico-pathological observations
relative to this form have not as yet furnished peremptory results.

3. Finally, chronic systematic anterior poliomyelifis is represented
by the form of amyotrophy, of which Aran and Duchenne have
given the clinical description, and to which they have given the
name of progressive muscular atrophy. Cruveilhier recognized in
this affection a lesion of the spinal anterior roots. Modern
researches have demonstrated that this alteration, mentioned and
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described by Cruveilhier; is connected with an irritative systematic
lesion of the anterior gray horns. The disease in question has
been also designated sometimes under the name of protapbb‘?i‘:
progresstve spinal amyotrophy.

IV. Such, gentlemen, are the great species of the group of the
amyotrophies related to anterior poliomyelitis. In juxtaposition,
were it only to establish a comparative term and form a contrast,
it is proper to exhibit for a moment various spinal affections, in
which the lesion of the anterior horns may, doubtless, exist, but
not constitute the capital, unique anatomico-pathological fact.

In such a case the original lesion is without the gray substance,
at least so in regard to the region of the anterior horns, which are
found affected only consecutively, by extension. But the trophic
alteration is, nevertheless, developed by reason of the participation
of the anterior horns. Then it is seen that this symptom is, in a
manner, superadded to those of the principal disease, and in such
a case the clinician should expect tosee developed a complex symp-
tomatic whole; for, truly, there is, perhaps, not an acute or
chronic spinal lesion which may not, at a given moment,
invade the anterior horns and determine there the lesion of the
ganglionary elements, whence is derived spinal amyotrophy.

Not to pause longer at these general and necessarily slight and
vague remarks allow me to invite your attention to a certain
number of concrete cases.

1. (@) Among the non systematic diffused spinal lesions may be
cited in the acute form, central myelites or diffused poliomyelites.
Here the trophit lesion of the muscles, analagous to infantile .
paralysis, is 4 frequent occurrence. But there exists concom-
itantly a disturbance of sensibility, a derangement more or less
profound of the functions of the bladder and of the rectum,
a development of eschars, etc., and if the patient survive, and
the white - fasciculi’ participate in the anatomico-morbid process,
there is developed a permanent contracture, united to all the other
signs of spasmodic paralysis.

(6) In the chronic.form I will cite. peri-ependymar sclerosis ; hypen-
trophic spinal meningitis ;-and lastly multilocular sclerosis (sclerose en
Dlagues), which, under certain circumstances, may assume the
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appearance of a progressive amyotrophy. There exist even non-
inflammatory lesions which may have an identical result, such as
hydromyelus and intra-spinal tumors (glioma, sarcoma, etc.)

2. Among the systematic lesions I must mention posterior
sclerosis which, in quite a number of  instances, extends into the
gray substance. But the morbid form to which, in this enumer-
ation, I wish especially to call your attention is amyotrophic lateral
sclerosis.  This affection, as I have told you, includes two
anatomico-pathological elements, viz., a lesion of the lateral
fasciculi and a lesion of the anterior cornua. And this is not
accidental ; it forms, in some sort, an integral part of the disease,
though, really, it is developed, all leads us to believe, secondarily.
It concerns then a systematic lesion of combined elements as the
Germans say. It is that form which I have thought proper to
study in detail with you on several occasions already, because it
shows that the laws of localization formulated apposite of the gray
spinal substance are reproduced in the bulb. You know, indeed,
that the nuclei of origin of the hypoglossal and the facial nerves,
which represent the anterior cornua in the medulla oblongata, are
often the exclusive seat of pathological lesions, of such sort, that
there exist protopathic bulbar amyotrophies, which may be con-
trasted with deuteropathic bulbar amyotrophies.

V. This rapid view of the whole field will enable you, gentle-
men, to examine much closer the subject, by placing you in the
point of view of anatomy and of pathological physiology.
It will become necessary, in other terms, when you study
this subject to direct your attention, particularly, to the gray
substance whence are derived the sym;;toms of amyotrophy.
But here, as everywhere else, the anatomico-pathological - investi-
gation in order to be fruitful, presupposes, necessarily, a profound
knowledge of the normal conditions ; and, without being willing
to enter, understand, into all the details which relate to such a
subject, I will point out to you, especially, some things belonging
to the anatomy and the physiology of the regions you will have to
explore. Not only in this preparatory study must you consider the
gray substance itself, but also the motor nerves which originate
there, and the striated muscles to which they transmit motor force.
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Indeed, gentlemen, the various parts just mentioned are, in
certain respects, a solidarity; anatomically and physiologically
they represent a system. The motor nervous cell with its multiple
prolongations may be truly considered as a small independent
organ; it forms the bond which unites several systems to one
another; but does not appertain exclusively to any one of
them.

Nevertheless, it is important to remark that of all the prolon-
gations of the anterior spinal cell, the most important, the most
characteristic, in the double point of view of physiology and mor-
phology, is the one which puts the cellular organ in direct
continuity with the motor nerves, and in such a manner, that the
motor nervous tube in its axis cylinder, which is its essential part,
is only an emanation of the substance itself of the motor cell.
To-day, we know, in fact, that by its peripheral extremity, this
prolongation of ganglionary element enters into immediate relation,
so to speak, with the muscular element. Previous to 1840 on the
faith of the researches of Valentine and Burdach, it was thought
that the peripheric extremities of the muscular nerves terminate
in loops in the intervals of the primary muscular fasciculi. But
Doyére made a capital discovery, when he demonstrated that
among the tardigrades, the motor nerve terminates by a unique
filament on the level of an enlargement which forms a part of the
primary fasciculus, and which is yet called, the eminence or
hillock of Doyeére.

You all know, too, that in 186z Rouget went further, and
proved that under the sarcolemma, that is, in the substance even
of the primary fasciculus, the eminence of Doyére is formed by a
mass of granular substance in which terminate the nervous tubes,
reduced to their axis cylinder. The labors of Krause, of Kiihne,
and also Ranvier, have confirmed these data in a general way, by
the addition of a mass of important details. But the grand fact
discovered by Rouget is, justly, that close connection of the cen-
trifugal nerve with the muscular substance.

Thus you see, there exists, on one hand, between the gan-
glionary element and the axis cylinder, which is only a prolonga-
tion of that element, a relation of immediate contiguity; the same



160 PATHOLOGICAL ANATOMY OF THE NERVOUS SYSTEM.

exists on the other hand, between the terminal extremity of this
prolongation and the substance of the muscular fasciculus.

There is, then, as I have announced, anatomically speaking,

- an intimate solidarity between the motor cell, the motor nerve, and
the muscular fibre; really, we can consider them as three con-
nective elements of the same system; and, even, say without
straining a point, that the spinal cell plunges directly into the sub-
stance of the muscular cell by the intermediation of its axillary
prolongation.

But it is important to remark, gentlemen, in this association,
that one of the clements is, so to speak, dominant; the others are
subordinate. The integrity of the muscles as well as the nerves
depends on that of the ganglionary elements. It is demonstrated,
indeed, that a lesion of the ganglionary element reacts necessarily
on the muscle through the nerves; that the lesion of the nerve
reacts on the muscle which, consequently, occupies the lowest
rank in the association ; but it is in no wise demonstrated, on the
other hand, thus far at least, that a lesion of the muscles or of
the motor nerves, can react on the ganglionary elements so as to
disturb their nutrition.

Such are the considerations that I have felt impelled to present
to you, gentlemen, on this totality of elements, which may be
designated as the newro-muscular system, and of which the prelimi-
nary study is indispensable to whoever wishes to successfully
grasp the pathological topography of the various vegions of the
gray substance.
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A MYOTROPHY of cerebral origin,
52, 55- .

of spinal origin, 59

in permanent hemiplegia with
cases, 55, 56, 57.

due to lesion of anterior cornua,
57, 155, 158

protopathic spinal, 63, 155.

in lateral sclerosis, 135, 158.

deuteropathic spinal, 155.

special distinctive symptoms in
diffused variety, 157.

from systematic lesions, 152, 153,
154, 155

in infantile spinal paralysis, 156.

acute protopathic, progressive|

spinal, 157.

in (adult) spinal paralysis, 156.

from nuclei of hypoglossal and
facial nerves, 158.

progressive muscular, from hy-
dromyelia and tumors, 158.

Atrophy, progressive muscular, 156.

of brain in children, 123.

RAIN, at birth, physical, histo-
logical and chemical character,
13, 14.

voluntary functions in, 13, 14.

absence of symptoms in, 15.

chromological facts, 29.

effects of osmic acid on its
elements, 16, 24.

Brain, at birth—

motor regions most mature, 3I.
electrical excitation in adult and
young animals, 14.

Brain of adults, 25, 38.

moderates spinal automatic ac-
tions, 92, 125. .

the opto-striated ganglia, internal
capsule, lenticular and caudate
nuclei, 25, 26, 96.

a parietal section of hemisphere,
28.

pyramidal fasciculus in, 25.

claustrum, 96.

centrum ovale, 27.

island of Reil, 96.

nourishing vessels shown by a
section, 96.

arterioles of, 95, 96.

lenticulo-striated vessels, 96.

terminal arteries, 97.

miliary aneurisms in, 97.

origin and progress of hemor-
rhagic foci, 97, 98.

median convolutions of Vicq
d’Azyr and Rolando, 45.

giant pyramidal cells in convo-
lutions, 40, 46, 47.

analogous to those of anterior
cornua of cord, 46.

found in lower animals, 47.

paracentral lobe, 47.

sulcus crucialis, 47.

psychomotor regions, 48.
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Brain—

diagram of the region of Ro-
lando, 48, 49.

sigmoid gyrus and its subjacent
white fibres, 81.

ONTRACTURE, precocious in

hemiplegia, 94.

tardy, in hemiplegia, 99, 124.

diagnostic value of tardy con-
tracture, 99.

prodromic period of, 99, 109.

foot clonus in, 99, 103, 104.

hand clonus, 100.

knee clonus, 102, 104.

provoked spinal trepidation, 99,
100.

tendinous reflexions in, 104.

may indicate advent of tardy
contracture, 109.

premature contracture produced
by strychnine, trauma, elec-
tricity, 111, 112, 113, 114.

in hemiplegia, 114.

in hysteria with hemianzsthesia,
114.

in children, 122.

deformities in, 122, 123.

in hysterical diathesis, 114.

epoch of development, 115,

character of deformations, 115,
116.

paralytic contractures and con-
tractures by adaptation, 116.

deviations in infantile paralysis,
116.

myopathic contractures, 116.

muscles in tardy contracture are
excitable, 116.

is analogous to muscular tonus,
7.

chemical modification of blood
in 117.

muscular bruit in, 118,

permanent contracture a spinal
reflexion, 118.
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Contracture—

postures of members and expres-
sion of face in, 119, 120.

types of deformities in, 122.

physiological description of,
126

termination of, 121, 125, 138.

effects on ligamentous structures,
121.

further explanation of, 124, 132,
136.

cannot exist at birth, 126.

Charcot’s theory of, 126.

follows ‘rritation of motor cells
of cord, 127, 130.

strychnine and trauma produce
it, 130.

aggravated by voluntary move-
ments in sound muscles, 130.

is a contingent symptom in py-
ramidal sclerosis, 130.

is not a function of pyramidal
sclerosis, 131.

dependent on a lesion of pyram-
idal fasciculus, 135.

is common in spinal organic
affections, 141, 15I.

not due to cerebral foci unless
pyramidal fasciculus is affected,
131, 135.

not due to sound nerves in
sclerosed points, 131, 138.

encephalitis not a cause of, 131,

135.

agency of nervous reticulum in,
133. :

cesthesodic and kinesodic cells
in, 133.

immediate cause of in gray sub.
stance, 136.

is seen in hysteria without scle-
rosis, 136.

EGENERATION in the spinal
system, systematic, §.
isolated fascicular, 7, 10.
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Degeneration in the spinal system —

symptoms vary in regard to
location, 10.

in the pyramidal fasciculus, 32.

of cerebral origin, 33, 35, 45, 79,
8o, 81.

of spinal origin, 33, 59, 66, 76,
77, 78.

of peripheral origin, 33.

importance of locality and nature,
34, 39-

of posterior fasciculi from com-
pression, §7, 59, 60, 7I.

from transverse or unilateral
lesions, 59—64.
progress of, from the brain

downwards, 35.

in nuclei of corpora striata, 39.

in internal capsule, 38, 4I.

in peduncles, 35—42.

in pons, 37, 50.

in medulla oblongata, 36, 40.

in cord, 38, 53.

in nervous reticulum, §8.

influence of localization, 38.

interruption of by the motor
cells, 57.

radiation of ascending and de-
scending lesions, 61, 63.

in anterior fasciculi, 62.

in lateral and posterior fasciculi,
62, 63.

in cerebellar fasciculi, 77, 78.

in csqlumns of Goll, 66, 70, 77,
738.

in columns of Burdach, 66, 71,
74, 77-

in lumbar region, 72.

of peripheric origin in cauda
equina, 73, 74.

secondary, cerebral and spinal,75.

theory of Waller, 76.

from " transverse and unilateral
lesions of the cord, 64,

diagrams illustrating degenera-
tion of various sections of
cord, 65.
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Degeneration in the spinal system —

propagation of descending to
opposite side of cord, 7.

theory of spinal, 75.

from section of anterior roots, 76.

from section of posterior roots,
77.

fasciculated degenerations seen
in experiments on dogs, 78.

in Rolandic region and internal
capsule, 8o, 8I.

EMIPLEGIA,
with amyotrophy, 55.

symptoms and prognosis in, 94,
95.

localization of lesion, 98.

tardy contracture in and pro-
dromic period of, 109, I10.

deformities in, 122.

in durable form in children, 122.

Hysteria, with contracture, paresis,

and hemianzsthesia, 114.

tendinous cutaneous and diastal-
tic reflections in, 129.

contracture in without sclerosis,
136, 151.

OCOMOTOR ataxia, 3.

from lesions of the fasciculus of
Goll and of Burdach, 71.

its fundamental lesion, seen in
fig. 28, 72.

in peripheral degeneration, 74.

peculiar gait in relation to con-
dition of muscles, 128.

YELITIS, limited, 141, 142.

variety of causes of, 142.

from hemilateral section, 142.

voluntary incitations crossed in,
142, 144.

from partial lesion in posterior
fasciculi, 72.

in Pott’s disecse, 137.
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Myelitis—
primary, transverse, 137, 139.
total transverse, 144.
chronic, 146.

ARALYSIS, contracture by adap-
tation in, 116.
permanent contracture in 144.
infantile spasmodic, 123.
effects of nux vomica in 110.
amyotrophic, 135, 136.
with asymmetry in pyramids,
19. :
spasmodic, 148, 153.
deformities in infantile, 123.
Paraplegia, spasmodic, 139, 140, 146.
spasmodic gait in, 149. .
tetanoid, 139, 145.
spasmodic dorsal, 140, 142.
from chronic myelitis, 146.
effects of strychnine in, 111.
from unilateral section, 144.
Poliomyelitis, absence of tendon re-
flexions in, 105.
anterior, from degeneration of
pyramidal fasciculus, 127.
systematic, acute and chronic,
anterior, 154, 155.
diffused, acute and chronic, 157.
symptoms differ in systematic
and diffused forms, 155.
anterior, sub-acute and chronic,
156.
Pyramidal Fasciculus.  See spinal
cord.

EFLEX ACTION,
in foot, 99, 103, 104.
in hand, 100.
in knee, 104.
very accentuated
birth, 104.
spinal trepidation, 13, 99.
provoked spinal epilepsy, 100,
103.

in infants at
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Reflex action—

center of, for lower extremities,
106.

of superior extremities, 107.

graphic analysis of muscles, in,
107, 108.

associated movements, 110.

diffused motor excitation, 134.

absence of in locomotor ataxia
and poliomyelitis, 105.

exaggerated in spasmodic par-
alysis, 105, 112.

on a paralyzed side, 108.

indicates the advent of tardy con-
tracture, 109.

effects of strychnia on, 110, 112.

through tendinous and cutaneous
diastaltic arcs, 128, 129, 130,
134.

reflexions in locomotor ataxia,
128.

in muscular tonus, 117, 118,

syncineses or associated actions,
explained in, 124.

in irritation of motor cells of
cornua, 130.

notable exaggerations of in amy-
otrophic sclerosis, 136.

CLEROSIS,

multilocular, 4, 140, 147.

symptoms of, 148.

descending, 57.

total of posterior * colamns
Goll, 72.

total of columns of Burdach, 72.

limited to columns of Goll, 73.

lateral with amyotrophy, 135,
158.

of pyramidal fasciculi with con-
tracture, 137.

contracture not a necessary symp-
tom of, 126, 137.

no regeneration of nervesin, 139.

descending not always limited to
the side of the lesion, 142.

of
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Sclerosis —
symmetrical, 147.
symptoms in, 148.
posterior, involving gray sub-
stance, 158.
patches of, predominate in cord,
147.
Spinal cord, anatomy of, 5, 7—9, 84,
8s.
pathological and functional au-
tonomy of the fasciculi, 9.
embryonic development, 67 —
70.
in cervical region, §.
schema of fasciculi, 84.
experiments on, §, 83.
posterior fasciculi, two distinct
systems, 66.

pyramidal fasciculus (crossed), 7, |

12—3I1.

asymmetry of decussation
pyramids, 19.

decussation, partial, in whole
length of cord, 65, 142.

grand range of, 28, 52.

schema of, 54.

relation of terminal fibres to
g)otor cells of cord, 53—58, 65,

7 .
trophic centres of, 85, 86.
pyramidal fasciculi (direct) or

columns of Tiirck, 6, 7, 8, 87,
88.

fasciculus of Goll, 6, 70, 85.

trophic centres of, 8s.

bulbar nucleus of, 70.

fasciculus of Burdach, 6, 66, 70,
71,

development of, in embryo, 67,
68, 70.

trophic centres of, 85.

cerebellar fasciculus, 7, 8.

gray substance of cord in an-
terior horns, 18.

giant pyramidal cells, 46, 52.

autonomy of, 57.

seat of amyotrophies, 158.

in
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Spinal cord—

solidarity of anterior gray sub-
stance, centrifugal nerves and
muscular substance, 158.

functions of gray substance, 153,
154.

trophic centres of anterior and
posterior roots, 76.

pathway of voluntary incitations,
89, 90, 91.

reflex activity, 9I.

sensory (centripetal) tracts in
peduncles and internal capsule,
41, 42. .

Systematic lesions, 6, 7, 9, 10, 32, 152.

pathological autonomy of, 9.

in gray substance, 154.

are elementary affections, 10, 153.

in pyramidal fasciculus, 32, 135.

consecutive to focal, destructive
variety, 60.

of fasciculus of TDurdach with
symptoms of locomotor ataxia,
71.

from compression of posterior
fasciculi, 71.

in gray substance of the cord,

154, 155.

TABES, spasmodic dorsal, 140, 146,
147.

its pathological anatomy not yet
determined, 140, I150.

in infantile life, 149.

difficult‘of diagnosis, 151.

Trophic centres of pyramidal fas-

ciculi, 77.

of short commissural fibres of
lateral fasciculi, 77.

of direct cerebellar fasciculi, 77.

of fasciculi of Goll, 77.

of Burdach, 77.

of anterior motor nerves, 76.

of posterior sensory nerves, 77.




































